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                                                                 E D I T O R I A L    

                                     
    On behalf of the local organizing committee, I cordially invite you 
to join the 21st Annual Conference of ESDAR in Bern, Switzerland, 
24- 26 August 2017. The Annual ESDAR conference has been orga-
nized in many European countries since 1997, but this is the first time 
that Switzerland will host the “ESDAR family.” 

 The scientific conference programme includes five plenary 
lectures by distinguished researchers and nine workshops which cover 
multiple species and a variety of interesting topics. From the submit-
ted abstracts, 14 have been selected for the young scientists’ compe-
tition, 32 have been selected for oral communications, and 243 will be 
presented as posters. Although there will be a broad spectrum of basic 
research presented, attention will also be given to clinical (applied) 
scientific presentations. Main topics will be puberty, inflammation and 
infertility, obstetrics, gene editing, assisted biotechnology, cycle block-
ade, sperm quality and a special focus on bovine mastitis. 

 Bern is the capital of Switzerland and was founded by the Dukes of 
Zähringen more than 800 years ago. It joined the Swiss Confederation 
in 1353 and was chosen as the capital city of the Confederation 
in 1848. The city is situated on a peninsula which is framed by the 
river  Aare  and offers spectacular views of the Alps. In 1983, the well- 
preserved historic Old Town in the centre of Bern became an UNESCO 

World Heritage Site. With a total of 141,000 inhabitants, Bern is the 
fourth most populous city in Switzerland. “Hurry” and “hectic” are ex-
otic words to the Bernese. The official language in Bern is German, 
but the main spoken language is the Alemannic Swiss German dialect 
called “Bernese German.” Bern is ranked among the world ’ s top ten 
cities for the best quality of life. 

 Enjoy the 21st Annual Conference of ESDAR which will give you 
the opportunity to meet colleagues from many other countries in a 
friendly atmosphere. 

 You are warmly welcome to this wonderful meeting in our lovely 
city. We are looking forward to seeing you here!  

  CONFLICT OF INTEREST 

 The author has no potential conflicts to declare.  

     Prof.  Gaby     Hirsbrunner      Chairwoman of the Local Organizing 
Committee  

      Vetsuisse Faculty   ,  University of Bern    ,  Bern   ,  Switzerland      
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     Contents 
 In the last decade, the research community has witnessed a blooming of targeted ge-
nome editing tools and applications. Novel programmable  DNA  nucleases such as zinc 
finger nucleases ( ZFN s), transcription activator- like endonucleases ( TALEN s) and the 
clustered regularly interspaced short palindromic repeats/Cas9 system ( CRISPR /Cas9) 
possess long recognition sites and are capable of cutting  DNA  in a very specific man-
ner. These  DNA  nucleases mediate targeted genetic alterations by enhancing the  DNA  
mutation rate via induction of double- strand breaks at a predetermined genomic site. 
Compared to conventional homologous recombination- based gene targeting,  DNA  
nucleases, also referred to as Genome Editors ( GE s), can increase the targeting rate 
around 10,000-  to 100,000- fold. The successful application of different  GE s has been 
shown in a myriad of different organisms, including insects, amphibians, plants, nema-
todes and several mammalian species, including human cells and embryos. In contrast 
to all other  DNA  nucleases, that rely on protein– DNA  binding,  CRISPR /Cas9 uses  RNA  
to establish a specific binding of its  DNA  nuclease. Besides its capability to facilitate 
multiplexed genomic modifications in one shot, the  CRISPR /Cas is much easier to de-
sign compared to all other  DNA  nucleases. Current results indicate that any  DNA  nu-
clease can be successfully employed in a broad range of organisms which renders 
them useful for improving the understanding of complex physiological systems such as 
reproduction, producing transgenic animals, including creating large animal models for 
human diseases, creating specific cell lines, and plants, and even for treating human 
genetic diseases. This review provides an update on  DNA  nucleases, their underlying 
mechanism and focuses on their application to edit the genome of livestock species.          

    1    |     INTRODUCTION   

 The efficiency of a targeted genetic modification can be significantly 
enhanced by creation of a site- specific double- strand break (Rouet, 
Smih, & Jasin,  1994a ). Genome editors consist of a cleavage domain 
and a DNA- binding domain, which can be designed to bind to nearly 
any known DNA sequence. By selecting for different outcomes of 
DNA repair, either gene knockout or targeted insertion of a specific 
sequence or single nucleotide polymorphism (SNP) can be obtained. 
This review gives an overview on the underlying biological mech-
anism of genome editors and provides milestone results that have 

been achieved using the different genome editors with emphasis on 
 livestock species.  

  2    |     CLONING ENABLED GENOME EDITING 
IN LIVESTOCK 

 As robust pluripotent livestock cells have still not been established in 
livestock, the somatic cell nuclear transfer (SCNT) manifested in the 
birth of Dolly the sheep was the method of choice for many teams 
engaged with altering the genome of livestock. SCNT utilizes primary 
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cells grown in culture. During this in vitro period, manipulation of the 
donor genome utilizing methods based on homologous recombination 
(HR) can be applied. The knockout vector usually contains a selection 
cassette which facilitates selection on the correct integration of the 
knockout vector in the targeted genome. Unfortunately, the correct 
integration of a DNA sequence by homologous recombination is a rare 
event and is comparable with the search of a needle in the haystack. 
Only one out of a million cells usually carries the correct integration 
causing a functional gene knockout. After a long period of selection 
and repopulation, these positive cell clones have to be propagated but 
often end up in the state of senescence. Nevertheless, cells with a cor-
rect integration can be applied to reconstitute an enucleated oocyte. 
The resulting transgenic offspring are clones, derived from geneti-
cally identical parental cells. SCNT has enabled transgenic livestock 
research to develop since the late 1990s, but even with technical 
advances, SCNT remains technically difficult and only a few labora-
tories around the world have truly mastered it. Almost two decades 
have passed since the first mammal was cloned using donor cells from 
an adult animal (Campbell, McWhir, Ritchie, & Wilmut,  1996 ). Yet, 
SCNT is still an inefficient procedure in which less than 10% of the 
embryos transferred to recipients result in the birth of viable offspring 
(Gurdon & Melton,  2008 ; Wilmut et al.,  2002 ; Yang et al.,  2007 ). In 
pigs, only 3%–5% of the transferred embryos result in a viable off-
spring (Petersen et al.,  2008 ). Therefore, somatic cell nuclear transfer 
enabled scientists to produce gene knockout livestock, but though it 
was feasible, it was a very inefficient and costly procedure that re-
quired an enormous expertise accessible by only a few laboratories 
around the globe.  

  3    |     CAUSING DOUBLE  STRAND 
BREAKS STIMULATES TARGETED 
GENETIC MODIFICATIONS 

 Homologous recombination is a rare cellular event that has numerous 
applications, such as studying basic mechanisms in mammalian devel-
opment and physiology, or producing genetically modified livestock 
that could play an important role in xenotransplantation, as human 
disease models, in gene pharming or livestock with an improved 
breeding performance. In ES cells, homologous recombination (HR) 
can be achieved using a positive–negative selection approach based 
on the presence of an antibiotic selection cassette within the homolo-
gous region which confers resistance against an antibiotic drug. The 
development of the promoterless approach, in which the resistance 
cassette is driven by an active endogenous promoter, reduced the 
amount of false- positive cell clones dramatically. This approach can be 
combined with a selection cassette localized outside of the homolo-
gous region. This combination further reduces the amount of false- 
positive selected cell clones. The first discovered DNA endonuclease 
was the yeast I- SceI meganuclease that proved that the induction of 
a double- strand break (DSB) within a targeted region of the host ge-
nome is compatible with efficient homologous recombination by tak-
ing advantage of the cellular DNA repair mechanisms (Rouet, Smih, 

& Jasin,  1994b ). Several studies have reported 1%–18% homologous 
recombination events per mammalian cell culture when the targeted 
double- strand break was introduced by natural or artificial endonu-
cleases compared to 10 −6  HR events without the use of endonucle-
ases (Choulika, Perrin, Dujon, & Nicolas,  1995 ; Donoho, Jasin, & Berg, 
 1998 ; Epinat et al.,  2003 ; Szczepek et al.,  2007 ; Vasquez, Marburger, 
Intody, & Wilson,  2001 ). Meganucleases were the first DNA nucle-
ases that were discovered and used to cut target DNA within the host 
genome, but the uptake of meganucleases by the livestock research 
community has not been widespread, presumably due to the laborious 
protein redesign and optimization that is required to repurpose these 
molecules to a novel DNA sequence. In the past few years, new mo-
lecular scissors were discovered that cut DNA in a very precise man-
ner, with unprecedented efficiency and in a straightforward manner. 
These new DNA endonucleases include zinc finger nucleases (ZFNs), 
Transcription activator- like endonucleases (TALENs) and the recently 
described RNA- programmed genome editor CRISPR/CAS9 (Figure  1 ). 
These molecules can be used to edit the genome of livestock spe-
cies and are therefore referred as Genome Editors (GEs). GEs are used 
to generate a DSB at a desired genomic locus. Following the genera-
tion of a DSB, repair can occur in two ways: by non- homologous end 
joining (NHEJ) or by homology- directed repair (HDR). In most cases 
(presumably up to 90%), DSBs are repaired by NHEJ, which can act 
during all stages of the cell cycle, with the two ends of the break being 
brought together and ligated. As a consequence of endonuclease ac-
tivity at the cut site, this process is error- prone and often results in 
the introduction of small insertions and/or deletions (Indels) at the 
repair site. Alternatively, if a repair template is provided, evoking HDR 
mainly in S to G2 phase of the cell cycle, the introduction of desired 
changes to the sequence of the desired locus can be achieved. Large 
deletions of regions (exons or even whole genes) can be realized using 
a pair of genome editors cutting at the flanking sites of the region to 
be deleted and the subsequent repair by NHEJ (Figure  2 ).    

 F I G U R E  1                 The different classes of genome editors available to 
edit the genome of domesticated animals.  ZFN s (a) and  TALEN s (b) 
are using proteins to detect and bind the targeted  DNA  sequence 
which renders the synthesis of the  DNA  nucleases a difficult and 
expensive approach. In comparison,  CRISPR /Cas9 (c) uses short  RNA  
sequences to bind to the targeted  DNA  sequence making this system 
versatile, cheap and easy to handle. Factors responsible for the great 
success and the ground- breaking importance of the  CRISPR /Cas9 
system for genome editing 
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  4    |     GENOME EDITORS 

  4.1  |    Zinc finger nucleases 

 The first zinc finger (ZF) motif which had specific binding affinity to 
DNA was discovered as part of the transcription factor IIIa in  Xenopus  
oocytes (Miller, McLachlan, & Klug,  1985 ). A typical zinc finger 
(Cys 2 His 2 ) consists of 30 amino acids which form two antiparallel β- 
sheets opposing an α- helix (Pabo, Peisach, & Grant,  2001 ). The do-
main is stabilized by two cysteine and two histidine residues binding 
a zinc ion, thus forming a compact globular domain. The zinc finger 
motif uses residues in the α- helix to bind to approximately three spe-
cific base pairs in the major groove of the DNA (Pavletich & Pabo, 
 1991 ). Multiple ZFs can be combined to form a larger DNA recogni-
tion domain which in turn increases specificity and efficiency. Specific 
binding of individual zinc fingers is largely independent, with some 
contacts between adjacent fingers altering base pair recognition. 
While the zinc finger motif was discovered in the 1980s (Miller et al., 
 1985 ), zinc finger nucleases have a much shorter history. The first spe-
cific zinc finger nuclease was reported almost 20 years ago (Kim, Cha, 
& Chandrasegaran,  1996 ; Kim, Shi, Berg, & Chandrasegaran,  1997 ). 
A ZFN consists of a site- specific zinc finger DNA- binding domain 
fused to the non- specific cleavage domain of the  FokI  endonuclease. 
At least, two ZFN molecules are required for genetic modification, as 
the  FokI  nuclease must dimerize to cut the DNA. The need of two 
ZFN molecules doubles the number of specifically targeted base pairs 
(Smith et al.,  2000 ). The two ZFN molecules bind to the targeted DNA 
in a tail- to- tail orientation separated by 5–7 bp, with double- stranded 
DNA cleavage occurring in the spacer region (Figure  1 ).  

  4.2  |    Transcription activator- like effector 
endonucleases (TALEN) 

  4.2.1  |    Structure of TALENs 

 TALEs (transcription activator- like effector) are naturally produced by 
plant pathogens such as  Xanthomonas , a gram- negative bacteria, that 
can infect a wide variety of plant species including pepper, rice, citrus, 
cotton, tomato and soybeans (Boch & Bonas,  2010 ; Boch et al.,  2009 ). 
TALEs bind to their host DNA, act as transcription factors and activate 
the expression of plant genes that aid bacterial infection. As expected, 
plants have developed a defence mechanism against type III effectors 
that includes resistance genes triggered by these effectors. Some of 
these genes appear to have evolved to contain TAL effector binding 
sites similar to sites in the intended target genes. This competition be-
tween pathogenic bacteria and the host plant has been hypothesized 
to account for the malleability of the TAL effector DNA- binding do-
main (Voytas & Joung,  2009 ). TALEs consist of repeats, each consist-
ing of 33- 35 amino acids with two polymorphisms at positions 12 and 
13 within the module, which are called the repeat variable di- residue 
(RVD). One RVD binds specifically to one nucleotide of genomic DNA 
(Boch et al.,  2009 ; Moscou & Bogdanove,  2009 ), hence establishing a 
1:1 code for protein–DNA interaction (Figure  1 ). 

 Individual TALE repeats can be used to engineer DNA- binding do-
mains capable of recognizing endogenous sequences in mammalian 
cells. By linking the binding domain with the non- specific cleavage 
domain from the type II restriction endonuclease  FokI,  TALENs can 
be used as tool for stimulating NHEJ and HR (Cermak et al.,  2011 ; 
Christian et al.,  2010 ; Li, Huang, Jiang, et al.,  2011 ; Li, Huang, Zhao, 
et al.,  2011 ; Mahfouz et al.,  2011 ; Miller et al.,  2011 ). Given the mod-
ular nature of this DNA- binding domain, RVDs with different spec-
ificities can be assembled into arrays to target user- defined DNA 
sequences. 

 TALENs can be successfully used to target endogenous genes and 
efficiently cleave DNA leading to NHEJ in mammals (Hockemeyer 
et al.,  2011 ). A comparative study with human ES cells and induced 
pluripotent stem cells and three different target genes  AAVS1 ,  OCT4  
and  PITX3  revealed that TALENs and ZFNs had a similar targeting effi-
ciency (Hockemeyer et al.,  2011 ). TALENs have been used to knockout 
genes in rats and zebrafish (Huang et al.,  2011 ; Sander et al.,  2011 ; 
Tesson et al.,  2011 ) and in cattle, sheep and pigs, thus demonstrating 
that TALENs are effective in inducing genetic modifications in a broad 
range of different species (Carlson et al.,  2012 ; Proudfoot et al.,  2015 ). 

 ZFNs and TALENs differ in three main aspects: (i) TALE repeats 
are three to four times larger than ZFNs, when recognized per base 
pair of the targeted DNA. This may interfere with viral delivery meth-
ods, particularly adeno- associated virus; (ii) the spacer length (the gap 
between two binding sites) is variable and not restricted to a specific 
length, which complicates TALEN design and could lead to a greater 
off- target activity relative to an identical nuclease with a fixed spacer 
length; (iii) ZFN assembly requires an archive of high- quality, well- 
characterized modules to achieve specific gene targeting because 
crosstalk between the individual fingers can lead to imperfect DNA 

 F I G U R E  2                 Genome Editors create double- strand breaks ( DSB ) 
within the targeted  DNA  sequence. Non- homologous end joining is 
the primary repair mechanism which is an error- prone process that 
re- joins the end of the  DSB , often resulting in small insertions or 
deletions (Indels) and subsequent gene disruption. The combination 
of two genome editor molecules that cut at a distinct distance from 
each other can be used to excise defined sequences of  DNA . This 
can include complete exons or even complete genes. Homology- 
dependent repair ( HDR ) is a faithful process that uses a homologous 
template to repair the  DSB . Providing a template, mainly a single- 
stranded oligonucleotide (ss ODN ) or double- stranded Plasmid  DNA , 
allow for specific modifications of the genome [Colour figure can be 
viewed at  wileyonlinelibrary.com]  

+ ssODN

HDRNHEJ

Indel Forma�on Large Dele�ons Modifica�on

+ Plasmi
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recognition (Defrancesco,  2011 ). Context- dependent effects between 
the repeat units, as reported for ZFNs (Cathomen & Joung,  2008 ), 
have not been reported for TALENs. 

 Various assembly methods have indicated that TALE repeats can 
be combined to recognize potentially any target sequence, the only 
limitation is that TALE binding sites must start with thymidine (Boch 
& Bonas,  2010 ). This needs to be considered when screening a locus 
for potential target sites. Nevertheless, TALENs appear to be superior 
to ZFNs in terms of simplicity, costs and straightforwardness in de-
sign and assembly strategies. The relative simple TALE assembly was 
displayed in a recent study reporting the construction of a TALENs 
library targeting 18,740 different human protein- coding genes (Kim 
et al.,  2013 ). Active, custom- designed TALENs have been reported 
to induce indel frequencies between 2 and 55% of targeted chromo-
somes (Carlson et al.,  2012 ).   

  4.3  |    RNA- guided genomic engineering (CRISPR/
Cas9) 

  4.3.1  |    Structure of CRISPR/CAS9 

 The CRISPR/Cas9 system recently emerged as potentially facile and 
efficient alternative to ZFNs, TALENs and other endonucleases for 
inducing targeted genetic alterations. Since then, CRISPR/Cas9 revo-
lutionized the field for targeted genomic engineering in the short time 
since its appearance. 

 In bacteria and archaea, CRISPR (Clustered Regularly Interspaced 
Short Palindromic Repeats)/Cas (CRISPR- associated) loci encode 
RNA- guided adaptive immune systems that can destroy foreign DNA 
(Bhaya, Davison, & Barrangou,  2011 ; Terns & Terns,  2011 ; Wiedenheft, 
Sternberg, & Doudna,  2012 ). The  Streptococcus pyogenes  SF370 type 
II CRISPR locus consists of four genes, including the Cas9 nuclease 
and two non- coding RNAs. TracrRNA (trans- encoded crRNA) and a 
pre- crRNA array containing nuclease guided sequences interspaced 
by identical direct repeats (Cong et al.,  2013 ). In vitro reconstitution 
of the  S. pyogenes  CRISPR system demonstrated that crRNA fused 
to a normally trans- encoded tracrRNA is sufficient to direct Cas9 
protein to highly specific cleavage of target DNA sequences match-
ing the crRNA (Mali et al.,  2013 ). This redesign as a single transcript 
(single- guide RNA or guide RNA (gRNA)) encompasses the features 
required for both Cas9 binding and DNA target site recognition. Using 
sgRNA, Cas9 can be programmed to cleave double- stranded DNA at 
any genomic site defined by the guide RNA sequence and a proto-
spacer adjacent motif (PAM). The PAM is an essential targeting com-
ponent that also serves as a self-  versus non- self- recognition system 
to prevent the CRISPR locus itself from being targeted. Many type 
II systems have different PAM requirements, which may affect their 
usefulness and targeting efficiency. The most commonly engineered 
system, from Streptococcus pyogenes (SpCas9), requires a 5ʹ- NGG- 3ʹ 
protospacer adjacent motif (PAM), where N can be any nucleotide. In 
bacterial systems. 

 In bacteria, CRISPR/Cas9 can be used as it is, while in humans it re-
quires the expression of a human- codon- optimized Cas9 protein with 

an appropriate nuclear localization signal. Moreover, the crRNA and 
tracrRNA must be expressed either individually or as a single chimera 
via a RNA polymerase III promoter, for example human U6 promoter 
(Cong et al.,  2013 ; Jinek et al.,  2013 ; Mali et al.,  2013 ). The CRISPR/
Cas9 system has proven to be a simple and versatile system for gener-
ating double- stranded breaks that facilitate site- specific genome edit-
ing in a huge variety of organisms. Furthermore, CRISPR/Cas9 allows 
simultaneous targeting of multiple genomic loci. CRISPR/Cas9 vectors 
are commercially available and can be used after introducing the spe-
cific gRNA sequence, which is a nucleotide of 20–30 bp. CRISPR/Cas9 
is also very efficient in modifying the genome of very early embryos 
at the zygote stage, before the first division of the embryo occurred. 
A cytoplasmic microinjection (CMI) of the CRISPR/Cas vector is suffi-
cient to lead to a majority (2/3) of offspring born with a biallelic modi-
fication of the targeted locus (Petersen et al.,  2016 ). 

 Current data suggest that CRISPRs have similar specificity and ef-
ficiency as ZFNs and TALENs (Gaj, Gersbach, & Barbas,  2013 ). Due 
to the RNA origin of the recognition site, CRISPRs have the advan-
tage of being very simply to generate, easy to handle, efficient and 
cost- effective. Open questions regarding their specificity have further 
to be addressed in future experiments. CRISPR vectors with Nickase 
activity, to avoid off- target events (Shen et al.,  2014 ), or vectors that 
have an inactivated version of the Cas- motif (dCas9) connected to the 
 FokI  endonuclease, which has to dimerize before cutting and thereby 
increases the specificity (Guilinger, Thompson, & Liu,  2014 ; Tsai et al., 
 2014 ), are already available. The specificity can be further enhanced 
by the use of a truncated gRNA (Fu, Sander, Reyon, Cascio, & Joung, 
 2014 ) or by a simple modification of the Cas enzyme, leading to a Cas9 
with theoretically no off- target activity (Kleinstiver, Pattanayak, Prew, 
Tsai, Nguyen, Zheng, Joung,  2016 ; Slaymaker et al.,  2016 ). The dCas9 
variant has broad applications such as single- base editing systems 
without introducing DSBs, mediated by cytidine deaminase combined 
with dCas9, also known as “Base Editors”(Komor, Kim, Packer, Zuris, 
& Liu,  2016 ). Base editors can be used to substitute a C at a target 
site with T (or with A or G, with lower efficiency) without generating 
a double- stranded break. Recently, Kim et al. impressively demon-
strated that Base editors can be used to alter the mammalian genome 
and introduced targeted point mutations into the  Dmd  and  Tyr  locus of 
mouse embryos resulting in a premature stop codon (Kim et al.,  2017 ).    

  5    |     EVOLUTION OF CRISPR/CAS 

 Although multiplex gene editing is possible with Cas9 nuclease, it 
requires relatively large constructs or simultaneous delivery of mul-
tiple plasmids, both of which are problematic for multiplex screens 
or in vivo applications. Recently, a Cas protein named Cpf1, a type 
V CRISPR/Cas system, has been identified that can also be pro-
grammed to cleave target DNA sequences (Zetsche et al.,  2015 ). 
Unlike Cas9, Cpf1 requires only a single 42- nt crRNA, not coupled 
with a trcrRNA, which has 23nt at its 3ʹend that are complementary 
to the protospacer of the target DNA sequence. Whereas Cas9 rec-
ognizes an 5ʹ- NGG- 3ʹPAM sequence that is 3ʹof the protospacer, 



8  |     PETERSEN

 Acidaminococcus  (As)Cpf1 and  Lachnospiraceae  (Lb)Cpf1 recognize 
TTTN PAMs that are found 5ʹ of the protospacer. This feature of Cpf1 
leads to higher affinity to bind and cut also AT- rich sequences which 
are hard to target by Cas9. The sensitivity of Cpf1 to single- base mis-
matches in certain positions of the protospacer might mean that these 
nucleases are suitable for allele- specific editing of heterozygous al-
leles. Analyses suggest that the specificities of Cpf1 nucleases may 
approach that of the described high- fidelity Cas9 variants (Kleinstiver, 
Tsai, et al.,  2016 ). Another important feature of Cpf1 is that Cpf1 nu-
clease produces cohesive ends with 4–5 –nt overhangs, while Cas9 
produces blunt ends. In this regard, NHEJ- mediated knock- in might be 
facilitated using Cpf1. Unlike Cas9, Cpf1 contains not only the DSB- 
inducing activity but also an RNase III activity involved in pre- crRNA 
processing. This activity can be utilized for the efficient multiplex ge-
nome editing via a tandemly arrayed pre- crRNA expressing construct, 
producing multiple mature crRNAs by Cpf1. 

 Recently, 53 new class- 2 CRISPR/Cas candidates were discov-
ered and categorized into three groups defined by the context char-
acteristics; C2c1, C2c2 and C2c3 (Shmakov et al.,  2015 ). C2c2 and 
C2c3 were later grouped in Type V, and C2c2 was grouped in Type 
VI. The potential target of C2c2 is not double- stranded DNA but 
single- stranded RNA; thus, they can be applied for gene knockdown 
applications or potential knock- out applications at the mRNA level, 
leaving the DNA sequence unmodified (Abudayyeh et al.,  2016 ). 
C2c2 possesses a unique RNase activity responsible for CRISPR 
RNA maturation that is distinct from its RNA- activated single- 
stranded RNA degradation activity (East- Seletsky et al.,  2016 ). 
These dual RNase functions are chemically and mechanistically dif-
ferent from each other and from the crRNA- processing behaviour of 
the evolutionary- unrelated CRISPR enzyme Cpf1 (Fonfara, Richter, 
Bratovic, Le Rhun, & Charpentier,  2016 ). The two RNase activities 
of C2c2 enable multiplexed processing and loading of guide RNAs 
that in turn allow sensitive detection of cellular transcripts. Cpf1 and 
C2c2 are only two examples of the further increasing toolbox for 
genome editing.  

  6    |     APPLICATION OF GENOME EDITING IN 
LIVESTOCK SPECIES 

 Since the first description of the successful use of CRISPR/Cas for tar-
geting a specific genomic locus, the number of reports has dramatically 
increased and most of the laboratories have switched to use CRISPR/
Cas9 as genome editor for their purpose. Current, still preliminary 
data suggest that CRISPRs have similar specificity and efficiency as 
ZFNs and TALENs. The CRISPR/Cas technology was soon adapted to 
modify the genome of livestock, such as pigs, cattle, goat and sheep. 
Due to the steadily increasing number of published reports on the 
use of GEs in livestock species, only a selective list of genome- edited 
livestock species is given in Table  1  (also reviewed in Tan, Proudfoot, 
Lillico, and Whitelaw ( 2016 )). This list was chosen because of their 
importance on the different aspects of genome editing in livestock 
which can be describes as follows:  

  6.1  |    Disease resistance/resilience 

 A prominent example is the production of pigs resistant against infec-
tion with the Porcine Reproductive and Respiratory Syndrome (PRRS) 
Virus (PRRSV) via genetic knockout of the CD163 receptor. PRRS is 
estimated to cost producers in North America and Europe $6,000,000 
per day (Wells & Prather,  2017 ). CD163, a member of the scavenger 
receptor cysteine- rich superfamily (SRCR), consists of an intracellular 
domain and nine extracellular SRCR domains. The CD163- KO animals 
were completely protected against all symptoms of the PRRS infec-
tion with a single PRRSV isolate (Whitworth et al.,  2016 ). A second 
study determined the SRCR5 domain from exon 7 as a the critical 
component of infection (Burkard et al.,  2017 ). Use of such genome- 
edited pigs in agriculture could substantially reduce PRRS- related 
 economic losses. 

 Disease resistance could also be demonstrated in cattle that be-
came resistant against an infection with  M. bovis  with the aid of DNA 
nuclease- mediated genetic modifications (Gao et al.,  2017 ; Wu et al., 
 2015 ).  M. bovis  has a wide host range and causes significant economic 
hardship for livestock farmers, with estimates of >50 million cattle in-
fected worldwide. Zoonotic transmission of  M. bovis  to humans occurs 
primarily via ingestion on non- pasteurized dairy products or close con-
tact with infected cattle. In Great Britain, the prevalence of bovine tu-
berculosis has been steadily rising with 10% of cattle herds in England 
under movement restriction and nearly 25,000 cattle slaughtered at a 
cost of £91 million. The more recent report employed Cas9 nickase to 
introduce the  NRAMP1  gene (natural resistance to infection with intra-
cellular pathogens 1) into the bovine genome. The inserted  NRAMP1  
was correctly expressed and provided cattle with increased resistance 
to infection with  M. bovis,  which is the mycobacterial pathogen that 
causes bovine tuberculosis (Gao et al.,  2017 ). Wu et al. transferred the 
mouse  SP110  gene via TALENs in an intergenic region in a genome 
neighbourhood containing genes normally expressed in the macro-
phage, the cell that  M. bovis  infects and replicates in. and also achieved 
resistance against  M. bovis .  

  6.2  |    Improved performance 

 The most prominent example relates to the genetic knockout of the 
myostatin gene ( MSTN ).  MSTN  is a negative regulator of the growth 
hormone family and thus limits skeletal muscular growth. The  MSTN  
knockout leads to enhanced formation of skeletal muscles which 
could be beneficial for meat production under certain conditions. 
The naturally occurring  MSTN - KO phenotype is well- known from the 
cattle breeds Belgian Blue and Piedmontese or Texel sheep. With 
the aid of DNA nucleases, the  MSTN - KO phenotype was successfully 
induced in cattle, pigs, sheep and goats (Bi et al.,  2016 ; Guo et al., 
 2016 ; Ni et al.,  2014 ; Proudfoot et al.,  2015 ; Wang et al.,  2015 ; Yu 
et al.,  2016 ). The animals were visually different from the wild- type 
individuals with an obvious difference in muscle mass, which was 
also observed during histological comparison of the muscles (Luo 
et al.,  2014 ; Qian et al.,  2015 ). Further application is conceivable, for 
 example by targeting specific SNPs associated with important traits 
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or generating livestock that produce offspring with the desired sex 
(male offspring in beef cattle, females in chicken and pigs). A still im-
portant application of gene editing is the creation of host animals 
that can drive the production of gametes from germ cells derived 
from another individual (Wells & Prather,  2017 ). The first example 
of such an animal model are pigs that carry a knockout of  NANOS2  
(Park et al.,  2017 ). Boars with this modification lack a germ line. 
These NANOS2- null males may provide a suitable environment to 
host germ cells from a genetically superior male, and thus expanding 
his genetic potential.  

  6.3  |    Alterations of milk composition 

 The nutritional value of milk was the subject of four studies that fo-
cused on the  blg  gene. The gene encoding the bovine whey protein β- 
lactoglobulin, which is a major milk protein and a dominant allergen, 
was knocked out in cattle using ZFNs (Yu et al.,  2011 ). One modified 
animal produced milk with a significantly altered protein composi-
tion, having elevated casein levels, but lacking any β- lactoglobulin 
which constitutes the main allergenic component in bovine milk. 
This approach could render bovine milk as the major animal- derived 

protein source in human consumption, acceptable for a bigger num-
ber of consumers that could otherwise not consume milk. The  blg  
gene knockout has also been attempted in goats (Cui et al.,  2015 ; 
Ni et al.,  2014 ; Song et al.,  2015 ; Xiong et al.,  2013 ). In the study 
by Cui et al., ten viable goats were obtained that carried a mono- 
allelic mutation of the  blg  gene. Subsequently, the second  blg  allele 
was targeted in those animals by knocking in the  hlf  gene encod-
ing human lactoferrin, a glycoprotein involved in iron adsorption 
and in non- specific immune reactions in the intestinal tract. After 
inducing lactation, the analysis of the milk revealed that mono- 
allelic mutants had a reduced level of beta- lactoglobulin in the 
milk, while the milk of the biallelic mutants was completely free of 
beta- lactoglobulin and contained measurable amounts of human 
lactoferrin.  

  6.4  |    Production of allergen- reduced or allergen- free 
animal- derived products 

 Using CRISPR/Cas, the genes encoding for ovalbumin and ovomucoid 
have been knocked out in an effort to remove the two major aller-
genic components from egg white. This could render eggs digestible 

 Gene  Genome editor  Method  Species  Reference 

 Animal welfare 

   Polled locus   TALEN  SCNT  cattle  Carlson et al. ( 2016 ) 

 Disease Resistance/Resilience 

   NRAMP1   CRISPR/Cas9  SCNT  cattle  Gao et al. ( 2017 ) 

   SP110   TALEN  SCNT  cattle  Wu et al. ( 2015 ) 

   CD163   CRISPR/Cas9  CMI  pig  Whitworth et al. 
( 2016 ) 

   CD163 SCRC5   CRISPR/Cas9  CMI  pig  Burkard et al. ( 2017 ) 

 Performance 

   BLG   ZFN  SCNT  cattle  Yu et al. ( 2011 ) 

   GDF8   ZFN  SCNT  cattle  Luo et al. ( 2014 ) 

   GDF8   TALEN  CMI  cattle  Proudfoot et al. ( 2015 ) 

   GDF8   TALEN  CMI  sheep  Proudfoot et al. ( 2015 ) 

  GDF8   CRISPR/Cas9  SCNT  goat  Ni et al. ( 2014 ) 

   FGF,GDF8   CRISPR/Cas9  CMI  goat  Wang et al. ( 2015 ) 

   NANOS2   CRISPR/Cas9  CMI  pig  Park et al. ( 2017 ) 

 Biomedical application 

   PPAR- γ  ZFN  SCNT  pig  Yang et al. ( 2011 ) 

 α 1,3GT   ZFN  SCNT  pig  Hauschild et al. ( 2011 ) 

   LDLR   TALEN  SCNT  pig  Carlson et al. ( 2012 ) 

   vWF   CRISPR/Cas9  CMI  pig  Hai et al. ( 2014 ) 

 α 1,3GT   CRISPR/Cas9  CMI  pig  Petersen et al. ( 2016 ) 

   SLA-1,2,3   CRISPR/Cas9  SCNT  pig  Reyes et al. ( 2014 ) 

   B2M   TALEN  CMI  pig  Wang et al. ( 2016 ) 

 α 1,3GT,CMAH,B4GalNT2   CRISPR/Cas9  SCNT  pig  Butler et al. ( 2016 ) 

   CMI, cytoplasmic microinjection; SCNT, somatic cell nuclear transfer; TALENs, Transcription activator- 
like endonucleases; ZFNs, zinc finger nucleases.   

 T A B L E  1       A selective list of gene edited 
livestock for the different purposes 
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for wider range of consumers that could otherwise not consume 
chicken eggs (Oishi, Yoshii, Miyahara, Kagami, & Tagami,  2016 ). See 
also beta- lactoglobulin in milk (see no.3).  

  6.5  |    Animal welfare 

 The horns of cattle could constitute a significant risk for serious in-
juries, both for other animals in the herd and the farmer or animal 
caretaker. Horn removal is, however, painful and stressful for the ani-
mals. Several cattle breeds are naturally horn- free due to a dominant 
trait referred to as polled with two allelic variants on the bovine chro-
mosome 1. Using TALENs, Carlson et al. achieved to introgress the 
causative  celtic mutation  (Pc) into the Holstein cattle genome resulting 
in a polled phenotype of the offspring (Carlson et al.,  2016 ).  

  6.6  |    Biomedicine 

 Several studies have already reported the production of genetically 
modified pigs for various biomedical purposes with the aid of DNA 
nucleases. This review will only give a handful examples of the con-
stantly rising number of publications describing the generation of 
new large animal models. This pertains to the genetic knockout of 
a number of genes, including α1,3- galactosyltransferase ( GGTA1 - 
gene), that encodes a sugar epitope on the surface of porcine cells and 
plays a major role in xenotransplantation (Butler et al.,  2016 ; 
Hauschild et al.,  2011 ; Petersen et al.,  2016 ), the knockout of genes 
coding for  PPAR-Ɣ  (peroxisome proliferator- activated Receptor 
Gamma) and LDL (Low density lipoprotein) to produce large ani-
mal models for cardiovascular diseases (Carlson et al.,  2012 ; Yang 
et al.,  2011 ),  DMD  (Duchenne Muscular Disease) to produce a model 
for genetically induced muscular dystrophy (Carlson et al.,  2012 ; 
Klymiuk et al.,  2013 ),  APC  (Adenomatous- polyposis- coli Protein) to 
generate a model for certain types of intestinal cancer (Flisikowska 
et al.,  2012 ; Tan et al.,  2013 ) and the knockout of the gene cod-
ing for von Willebrand factor ( vWF ) to create a model for coagu-
lation disorders (Hai, Teng, Guo, Li, & Zhou,  2014 ). Furthermore, 
pigs with a genetic knockout of the MHC system, which have been 
produced using CRISPR/Cas (Reyes et al.,  2014 ; Wang et al.,  2016 ), 
are putative universal organ donors for xenotransplantation. These 
are important new large animals for basic immunological studies. 
Moreover, the endogenous PERV sequences (Porcine Endogenous 
Retrovirus), present in the porcine genome in multiple copies (up to 
62 copies), could be completely knocked out by transfecting a por-
cine cell line with a specific CRISPR/Cas vector (Yang et al.,  2015 ). 
Active PERVs could eventually constitute a risk in a xenotransplan-
tation situation.  

  6.7  |    Exogenous gene sequences 

 It has been demonstrated that DNA nucleases can also be used 
to knockout transgenic loci. A prominent example relates to the 
 knockout of the transgenic EGFP locus (Watanabe et al.,  2010 ; 
Whyte et al.,  2011 ).  

  6.8  |    Further application areas 

 Further application areas could be the induction of specific SNPs 
 associated with important traits and the correction of genetic disor-
ders. More applications might be evaluated in the near future.   

  7    |     CONCLUDING REMARKS AND 
FUTURE DIRECTIONS 

 Genome editing tools such as ZFNs, TALENs and RNA- guided DNA 
endonucleases (CRISPR/Cas) have emerged as valuable molecular 
tools that have already been shown to revolutionize biological re-
search with great benefits for personalized medicine. These emerg-
ing technologies significantly expand the ability to create and study 
model organisms, including large animals, and will be instrumental for 
correcting many genetic diseases in livestock species and humans. 
With the aid of these tools, researchers are able to develop biomedi-
cal models in species that are physiologically closer related to humans 
than mice. The domestic pig is particularly promising in this regard. 
The growing number of human disease models in pigs supports this 
assumption (Flisikowska, Kind, & Schnieke,  2014 ). 

 Due to the high degree of physiological similarity with humans, 
porcine organs are considered as promising solution to satisfy the 
growing demand of human organs for allotransplantation. To achieve 
this goal and to avoid immune rejection responses, the porcine ge-
nome has to be modified to ensure long- term survival of porcine or-
gans in patients after xenografting. ZFNs, TALENs and CRISPR/Cas 
can now be used to elegantly knockout candidate pig genes or to 
precisely knock- in transgenes at specific genomic sites in the porcine 
genome to produce pigs specifically tailored as organ donors. 

 However, to exploit the full potential of these new technologies, 
important questions and challenges must be addressed. A high degree 
of specificity is a main challenge and would be a critical prerequisite 
for employing these technologies in human patients or for the genera-
tion of livestock species. Comprehensive profiling of off- target cleav-
age sites will provide insight into the stringency of target recognition 
in each system, which in turn will help to increasing the specificity 
of the systems and to develop algorithms that calculate the most 
promising sequences to be targeted within a specific locus. Although 
CRISPR/Cas seems to show the greatest promise and flexibility for ge-
netic engineering, sequence requirements within the PAM sequence 
may constrain some applications. Therefore, evolution of the Cas9 
protein should pave the way towards PAM independence, and may 
also provide means to generate an even more efficient Cas9 endonu-
clease. Additional studies will also be required to evaluate the speci-
ficity and toxicity of RNA- guided DNA endonucleases in vitro and in 
vivo. Recent developments, in which an inactivated Cas element was 
conjugated to the FokI endonuclease, that requires dimer formation 
are promising as thereby a higher specificity can be achieved (Guilinger 
et al.,  2014 ; Tsai et al.,  2014 ). Biophysical and biochemical studies on 
CRISPRs have further helped to improve the design of next- generation 
genome editing tools such as HF- Cas or eCas (Kleinstiver, Pattanayak, 
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Prew, Tsai, Nguyen, Zheng,  2016 ; Slaymaker et al.,  2016 ). Other mem-
bers of the CRISPR/Cas family such as Cfp1 could further change the 
field of livestock genome editing (Zetsche et al.,  2015 ). The develop-
ment of base editors to change a single nucleotide within the genome 
without the need to introduce a double- stranded DNA break and to 
rely on the inner cell repair mechanisms could also be another step 
ahead (Kim et al.,  2017 ; Komor et al.,  2016 ). 

 The different genome editing tools have their individual advan-
tages and disadvantages, and the selection of a specific system seems 
more to depend on the expertise of the individual researcher rather 
than on the weaknesses of one of these technologies. In summary, 
genome editors are valuable tools, scientists ten years ago could only 
dream of. These technologies expand and revolutionize our ability to 
explore and alter the genome of livestock and hold great promise for 
exiting developments in the near future.  
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 A transient uterine inflammation post- breeding is a normal physiological reaction in 
the mare, and it is believed that the inflammatory response is necessary to eliminate 
bacteria and excess spermatozoa introduced into the uterine lumen. A tight balance 
between multiple pro-  and anti- inflammatory factors is required for resolving the 
breeding- induced inflammation within 24–36 hr in the reproductively healthy mare, 
whereas a subpopulation of mares is susceptible to development of a persistent infec-
tion that can interfere with fertility. The aetiology of persistent endometritis can be 
either bacterial or semen- induced and both scenarios can threaten the establishment 
of pregnancy. Several factors associated with susceptibility to persistent endometritis 
have been identified including altered innate immune response in the early inflamma-
tory process, reduced myometrial contractions and impaired opsonization; however, 
the pathogenesis to susceptibility has not been fully elucidated. Current research 
 focuses on the initial hours of uterine inflammatory responses to semen and bacteria, 
and potential treatments to modify this altered innate immune response. An increased 
understanding of the mechanisms involved in the disease progression is necessary to 
improve the treatment and management of these mares. This review attempts to sum-
marize the current knowledge of the uterine inflammatory and immunological 
 responses to breeding- induced endometritis, persistent breeding- induced endometri-
tis ( PBIE ) and bacterial endometritis in the mare.          

    1    |     INTRODUCTION 

 Failure of the uterine defence mechanisms to eliminate antigens  (bacteria 
and/or excess spermatozoa) and inflammatory products from the uterus 
results in persistent endometritis, which is a major cause of subfertility 
in broodmares. Uterine inflammation can be caused by bacterial infec-
tion and persistent breeding- induced endometritis (PBIE) (Causey,  2006 ; 
Troedsson,  1999 ; Woodward & Troedsson,  2013 ; Zent, Troedsson, & 
Xue,  1998 ). The equine endometrium is a mucous membrane, and the 
predominant immunological response is characterized by an innate im-
mune response. Breeding- induced endometritis is a normal physiological 
reaction in the mare with a designated function to eliminate contaminat-
ing bacteria and excess spermatozoa introduced into the uterine lumen 
(Troedsson,  2006 ). The elimination of spermatozoa from the uterus 
through the cervix starts simultaneously with semen transport, which is 
initiated by frequent uterine contractions. The uterine contractions are 

caused by mechanical manipulation of the vagina and cervix mediating a 
neurogenic release of oxytocin (Madill et al.,  2000 ). Not all excess sper-
matozoa are removed from the uterine lumen through this mechanism. 
An innate immune response will be activated through the presence of an-
tigens (spermatozoa and bacteria). In a fine- tuned mechanism involving 
polymorphonuclear neutrophils (PMNs) phagocytosis through the for-
mation of neutrophil extracellular traps (NETs) and an unidentified recep-
tor/ligand mechanism (Alghamdi & Foster,  2005 ), mechanical clearance 
mechanisms and an innate immune reaction, the breeding- induced uter-
ine inflammation will be resolved within 24–36 hr of exposure in the ma-
jority of mares. The process leaves the uterus sterile and non- inflamed well 
in time for arrival of the embryo at day 5–6 post- fertilization (Betteridge, 
Eaglesome, Mitchell, Flood, & Beriault,  1982 ). If the mare fails to clear 
uterine inflammation or bacteria introduced during breeding or due to 
an ascending infection as a result of compromised anatomical structures 
(vulva and cervix), she can develop persistent or chronic endometritis. 
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PBIE is normally associated with intrauterine fluid accumulation and is 
a consequence of delayed uterine clearance of the breeding- induced 
inflammation (LeBlanc et al.,  1994 ; Troedsson & Liu,  1991 ). Mares can 
be classified as resistant or susceptible to persistent endometritis based 
on their ability to clear uterine inflammation and infection (Hughes & 
Loy,  1969 ). A reproductively healthy (resistant) mare will clear the in-
flammation and excess spermatozoa within 36 hr post- challenge (Katila, 
 1995 ; Troedsson,  1999 ), whereas the susceptible mare will remain in-
flamed and with intrauterine fluid beyond 72 hr (Troedsson,  1999 ). It is 
estimated that 15% of a normal broodmare population are susceptible 
to PBIE (Zent et al.,  1998 ). Figure  1  illustrates the pathophysiology of 
mating- induced endometritis including some of the major differences 
between the resistant and susceptible mare.  

 Bacterial endometritis is a major problem in mares susceptible to 
persistent endometritis. The potentially pathogenic  Streptococcus equi  
subspecies  zooepidemicus  and  Escherichia coli  are commonly found 
on mucus membranes of the lower reproductive tract, but they are 
also the most frequent isolated pathogens from mares with bacterial 
endometritis (Frontoso et al.,  2008 ; Nielsen,  2005 ; Rasmussen et al., 
 2015 ; Riddle, LeBlanc, & Stromberg,  2007 ; Wingfield Digby & Ricketts, 
 1982 ). Bacteria enter the uterus from the vagina and compromised 
anatomical structures (vulva lips, vestibule–vaginal sphincter, cervix) 
will predispose the mare to bacterial endometritis (Pascoe,  1979 ) and 
infertility (Hemberg, Lundeheim, & Einarsson,  2005 ). Also breeding 
(coitus and AI) can predispose for bacterial endometritis. Similar to 
breeding- induced endometritis, resistant mares are able to clear their 
uterus of bacteria by an innate immune response, physical clearance 
and lymphatic drainage; in contrast, susceptible mares will develop a 
persistent or chronic infectious endometritis. 

  1.1  |    Physical clearance 

 Mechanical clearance efficiency is a major contributor in resolving endo-
metritis (LeBlanc et al.,  1994 ; Troedsson & Liu,  1991 ,  1993 ). Susceptible 

mares tend to accumulate fluid and retain bacteria,  inflammatory prod-
ucts or infused material within the uterine lumen beyond the normal time 
frame observed in resistant mares (Evans et al.,  1986 ; LeBlanc, Asbury, 
& Lyle,  1989 ; LeBlanc et al.,  1994 ; Troedsson & Liu,  1991 ). In response 
to bacterial endometritis, susceptible mares show a delayed and re-
duced myoelectrical activity below baseline levels 12 hr post- challenge 
(Troedsson & Liu,  1993 ). Intrauterine radiocolloid deposition has also 
been used to investigate delayed uterine clearance, and susceptible 
mares retained radiocolloid up to 96 hr after deposition compared to a 
uterine clearance at 24 hr in resistant mares (LeBlanc et al.,  1994 ). Nitric 
oxide (NO) is synthesized by immunological cells in excess of inducible 
nitric oxide synthase (iNOS), and one of its major functions is to mediate 
relaxation of smooth muscle cells (Frean, Bryant, Frolin, Elliott, & Lees, 
 1997 ; Stuehr & Griffith,  1992 ). Susceptible mares show an increased in-
trauterine accumulation of NO (Alghamdi, Foster, Carlson, & Troedsson, 
 2005 ; Woodward, et al.,  2013a ) and increased endometrial gene expres-
sion of iNOS (Alghamdi Foster, Carlson, & Troedsson, et al.,  2005 ) in 
response to breeding. No studies have investigated the iNOS and NO 
concentrations in mares with bacterial endometritis. Microbial products 
stimulate inflammatory cells to synthesize iNOS (Stuehr & Griffith,  1992 ), 
and therefore, it is hypothesized that iNOS and NO also are increased in 
mares with bacterial endometritis contributing to the reduced myoelec-
trical activity and development of delayed uterine clearance. A dysfunc-
tional cervix (failure to relax) or insufficient lymphatic drainage can also 
contribute to the pathogenesis of delayed uterine clearance (LeBlanc, 
Johnson, Mays, & Valderrama,  1995 ).   

  2    |     THE INFLAMMATORY RESPONSE 
TO BREEDING 

  2.1  |    Innate immunity 

 The innate immune response is the principal response to activation of 
pathogen recognition receptors (PRR) during infection, inflammation 

 F I G U R E  1                 Pathophysiology of mating- 
induced endometritis including some of the 
major differences between reproductively 
normal mares and subfertile mares. NO, 
nitric oxide; iNOS, inducible nitric oxide 
synthase; IUF, intrauterine fluid; ↑ Increase, 
↓ decrease 
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and tissue damage (Kawai & Akira,  2010 ). The response is mainly 
driven by macrophages, PMNs and dentritic cells (Kawai & Akira, 
 2010 ), but several studies have demonstrated that endometrial stro-
mal and epithelial cells also play a role in the innate immune response 
(Cronin, Turner, Goetze, Bryant, & Sheldon,  2012 ; Davies et al.,  2008 ; 
Herath et al.,  2006 ; Marth et al.,  2015 ; Silva et al.,  2010 ). A recent 
study showed that a high proportion of innate immunity- related genes 
were upregulated in endometrial tissue from mares experimentally in-
fected with  E. coli  analysed by high- throughput RNA sequencing. The 
genes included PRR (particularly TLR2 and 4), pro- inflammatory cy-
tokines, chemokines and equine β- defensin 1 (Marth et al.,  2015 ). 

 The inflammatory response to semen plays a central role in the 
clearance of excess spermatozoa and other components of the ejac-
ulate and promotes recovery of a sterile uterine lumen after intro-
duction of microorganisms after breeding. The pro- inflammatory 
response is characterized by release of pro- inflammatory cyto-
kines IL- 1β, TNF- α, IL- 6 and chemokine IL- 8 (Fumuso et al.,  2003 ; 
Palm  et al.,  2008 ; Woodward et al.,  2013b ). The endometrium responds 
rapidly to antigenic stimulation with release of PMN chemotactic me-
diators resulting in a rapid transepithelial migration of PMNs into the 
uterine lumen (Pycock & Allen,  1988 ). PMNs are rapidly recruited (within 
30 min) from the systemic circulation and into the uterine lumen in re-
sponse to semen with a peak in concentration after 4- 6 hr and are mostly 
removed due to resolution of inflammation within 24–36 hr (Katila, 
 1995 ; Troedsson,  1999 ). Activation of PMNs causes release of PGF- 2α 
which will cause a second wave of myometrial contractions facilitating 
the physical clearance of the uterus (Troedsson, Liu, Ing, & Pascoe,  1995 ). 

 The phagocytic and bactericidal activity of PMNs is complement 
(C3b) and IgG dependent (Asbury, Gorman, & Foster,  1984 ; Asbury, 
Halliwell, Foster, & Longino,  1980 ; Troedsson, Liu, & Thurmond,  1993b ; 
Watson, Stokes, & Bourne,  1987 ; Watson, Stokes, David, Bourne, & 
Ricketts,  1987 ) with susceptible mares showing significantly reduced 
concentrations compared to resistant mares, which could reflect a 
dysfunctional opsonization (Troedsson et al.,  1993b ). 

 The inflammatory response is modulated by anti- inflammatory 
cytokines (IL- 10, IL- 4, IL- 13 and IL- 1 receptor antagonist (IL- 1RN)) 
(Arend & Guthridge,  2000 ; Cosentino et al.,  1995 ; Couper, Blount, & 
Riley,  2008 ; de Vries,  1995 ). A proper balance of the pro-  and anti- 
inflammatory effects is maintained by IL- 1RN, which will compete with 
IL- 1 for binding to IL- 1 receptors, and will prevent the binding of IL- 1α 
and IL- 1β (Dripps, Brandhuber, Thompson, & Eisenberg,  1991 ). IL- 10 
is synthesized relatively late in the inflammatory response and acts 
as a generalized anti- inflammatory effector by reducing the transcrip-
tion of pro- inflammatory cytokines by monocytes and macrophages 
(Cassatella, Meda, Gasperini, Calzetti, & Bonora,  1994 ; Fiorentino, 
Zlotnik, Mosmann, Howard, & O ’ Garra,  1991 ). Transforming growth 
factor- β (TGF- β) and interferon- γ (IFN- γ) also take part in the innate 
immune response and functions in modulation of the inflammation 
(Tizard,  2009 ) and upregulation of iNOS (Schroder, Hertzog, Ravasi, & 
Hume,  2004 ), respectively. 

 Seminal plasma plays an important role in modulating the 
breeding- induced inflammation besides its role as protection and nu-
trition of spermatozoa, vehicle of sperm transport, regulation of sperm 

capacitation and acrosome reaction (Robertson,  2007 ). Seminal plasma 
increases the binding between non- viable spermatozoa and PMNs, 
but seems to protect viable spermatozoa (Troedsson et al.,  2005 ). 
Doty and co- workers demonstrated that cysteine- rich secretory pro-
tein- 3 (CRISP- 3) present in seminal plasma suppresses the binding of 
PMNs to live spermatozoa and thereby regulates sperm elimination 
(Doty et al.,  2011 ). 

 Within the last 15 years, few studies have focused on the innate im-
mune pathways in the mares’ reproductive tract in response to semen 
and pathogens (Table  1 ). Variation in protocols, time points for sampling 
and differences in the classification of resistant and susceptible mares 
makes it difficult to compare results across studies. Increased cytokine 
profiles have been observed in mares with breeding- induced endometri-
tis (Fumuso et al.,  2003 ; Palm et al.,  2008 ; Woodward, et al.,  2013b ), ex-
perimentally induced infectious endometritis (Christoffersen et al.,  2010 , 
 2012 ) and as a response to intrauterine infusion of seminal plasma and 
semen extenders (Palm et al.,  2008 ). Recent studies have identified 6 hr 
after breeding as a critical time for the development of persistent endo-
metritis (Woodward et al.,  2013b ). Increased cytokine expression was 
observed in resistant and susceptible mares within 3- 6 hr post- breeding, 
but resistant mares had a significant increased expression of the in-
flammatory modulating cytokines (IL- 1RN, IL- 10 and IL- 6) 6 hr post- 
insemination compared to the susceptible mares, suggesting an important 
role in modulating the inflammatory response to breeding- induced en-
dometritis at this early time point. The cytokine response to bacterial 
endometritis differs from the response observed in breeding- induced 
endometritis. Resistant mares inoculated with  E. coli  showed a significant 
higher endometrial gene expression of the pro- inflammatory cytokines 
IL- 6 and TNF- α initially after challenge (3 hr) compared to susceptible 
mares (Christoffersen et al.,  2012 ), again suggesting that modulation 
of the inflammatory response peaks early to resolve the inflammation. 
Susceptible mares had a prolonged increased expression of IL- 1β, IL- 8 
and IL- 1RN 72 hr post- challenge as a result of an ongoing infection and 
inflammation (Christoffersen et al.,  2012 ). Recently, it was demonstrated 
that seminal plasma proteins can modulate the innate immune response 
to breeding in susceptible mares by an upregulation of the endometrial 
gene expression of IL- 8 and IL- 1β. The seminal plasma protein, lactofer-
rin, specifically altered the pro- inflammatory response (decrease of TNF- 
α) in these susceptible mares (Fedorka et al.,  2016 ) whereas no changes 
in cytokine response were observed in resistant mares (Fedorka et al., 
 2017 ). Lactoferrin, or a lactoferrin- associated protein, also increases 
the phagocytosis of non- viable spermatozoa by PMNs and may thereby 
play an important role in the inflammatory  response of the uterus post- 
breeding (Troedsson et al.,  2014 ). These  recent studies investigating the 
immune modulating properties of  seminal plasma proteins contributes 
to the clinical observation that the duration of breeding- induced inflam-
mation is shortened when seminal plasma is included in the insemination 
dose. Further investigations are however needed.   

  2.2  |    Adaptive immunity 

 Several classes of immunoglobulins have been isolated from uterine 
secretions in the mare, including IgA, IgG and IgM (Asbury et al.,  1980 ; 
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Mitchell, Liu, & Perryman,  1982 ; Troedsson et al.,  1993b ; Widders, 
Stokes, David, & Bourne,  1984 ; Williamson, Dunning, O ’ Connor, & 
Penhale,  1983 ), and the antibody- mediated uterine defence mecha-
nism may play an important role in an effective elimination of patho-
gens from the uterus. An effective immune response to pathogens 
requires that antigens from pathogens are presented and exposed to 
T cells by antigen- presenting cells. 

 The endometrium of the mare is populated by T lymphocytes 
(Watson & Dixon,  1993 ; Watson & Thomson,  1996 ) with the main 
dominance of CD4 +  and CD8 +  cells in the stratum compactum com-
pared to stratum spongiosum (Watson & Thomson,  1996 ). CD4 +  and 
CD8 +  cells increase in number in response to semen (Tunón, Katila, 
Magnusson, Nummijärvi, & Rodriguez- Martinez,  2000 ) and patho-
gens (Watson & Thomson,  1996 ) suggesting initiation of an adaptive 
immune response following an antigenic stimulation of the endome-
trial lining. No studies have proven any deficiencies or disturbances 
in cellular immunity in mares susceptible to persistent endometritis. 

 Uterine PMNs from susceptible mares obtained during dioestrus 
and anoestrus were suggested to have reduced functionality during 
in vitro conditions compared to PMNs obtained from resistant mares 
(Cheung, Liu, Walsh, & Miller,  1985 ; Liu, Cheung, Walsh, & Ayin,  1986 ; 
Watson, Stokes, & Bourne,  1987 ; Watson, Stokes, David, Bourne, & 
Ricketts,  1987 ). Other studies, yet, demonstrated full functional-
ity of PMNs from the susceptible mares, suggesting a dysfunctional 

opsonization due to decreased levels of complement fragments in 
uterine fluid (Asbury & Hansen,  1987 ; Troedsson et al.,  1993a ).   

  3    |     RISK FACTORS ASSOCIATED 
WITH SUSCEPTIBILITY TO 
PERSISTENT ENDOMETRITIS 

 Several factors associated with increased age have been related to 
susceptibility to persistent endometritis (Carnevale & Ginther,  1992 ). 
Endometrial quality can be used as a marker of uterine health and 
fertility (Kenney & Doig,  1986 ; Schlafer,  2007 ), but degenerative 
changes of the endometrium (biopsy score IIb and III) can also pre-
dict susceptibility to persistent endometritis (Troedsson et al.,  1993a ; 
Troedsson et al.,  1993b ; Woodward, Christoffersen, Campos, Squires, 
& Troedsson,  2012 ). Repeated foaling and breeding and advanced 
age can cause anatomical defects such as poor vulva conformation, 
incompetent vestibule–vaginal sphincter, increased vulva angle of 
declination (Pascoe,  1979 ) all predisposing to bacterial endometritis. 
Loss of structural support of the caudal reproductive tract and stretch-
ing of the broad ligaments causing a ventrally dropped uterus within 
the  abdomen also predispose to uterine fluid retention after breeding 
and persistent infections (LeBlanc, Neuwirth, Jones, Cage, & Mauragis, 
 1998 ; LeBlanc et al.,  1994 ). Accumulation of intrauterine fluid during 

 T A B L E  1       A summary of experiments investigating endometrial gene expression in reproductively normal mares (RNM) and subfertile mares 
(SFM) during endometritis (adapted with permission from “Inflammatory mechanisms of endometritis” by Woodward & Troedsson, 2015, 
 Equine Veterinary Journal  (47); 384- 89) 

 Study 
 Populations/
experimental model  Research model  Time frame  Genes  Findings 

 Fumuso et al.,  2003   RNM and SFM  Artificial 
insemination 
(AI) 

 0 hr, 24 hr, and 
7 days post- AI 

 IL- 1β, IL- 6, 
TNF 

 SFM had an upregulation in all genes 
prior to and 7 days post- AI 
compared with RNM 

 Fumuso et al.,  2007     RNM and SFM  AI  24 hr post- AI  IL- 8, IL- 10  SFM had increased IL- 8 and 
decreased IL- 10 

 Christoffersen et al.,  2010   RNM   Escherichia coli   0 hr, 3 hr, 12 hr, 
24 hr, 48 hr, 72 hr 
post- infusion 

 SAA, IL- 1β, 
IL- 8, IL- 10, 
TNF 

 Upregulation of all at 3 hr, and of 
SAA at 3 hr and 12 hr 

 Christoffersen et al.,  2012   RNM and SFM   E. coli   0 hr, 3 hr, 12 hr, 
24 hr, 72 hr 
post- infusion 

 IL- 1β, IL- 6, 
IL- 8, IL- 10, 
TNF, IL- 1RN 

 SFM had decreased expression of 
TNF and IL- 6 at 3 hr, increased 
expression of IL- 1RN at 3 hr, 12 hr 
and 72 hr compared with RNM 

 Woodward et al.,  2013b   RNM and SFM  Killed 
spermatozoa 

 0 hr, 2 hr, 6 hr, 
12 hr, 24 post- AI 

 IL- 1β, IL- 6, 
IL- 8, IL- 10, 
TNF, IL- 1RN, 
IFN- γ 

 Peak expression at 6 hr. SFM had 
decreased expression of inflamma-
tory modulating cytokines 
compares with RNM at 6 hr 

 Nash et al.,  2010     RNM (horses and 
ponies) 

 Semen  0 hr, 24 hr, 72 hr 
post- AI 

 IL- 8, TLR4  No differences observed 

 Nash et al., 2010  In vitro tissue culture  Semen,  E. coli  
LPS and 
 Streptococcus 
zooepidemicus  

 0 hr, 24 hr, 72 hr 
post- AI 

 PGF- 2α  Semen increased PGF2α at 72 hr and 
bacteria at 24 hr and 72 hr 

   RNM, reproductively normal mares; SFM, subfertile mares; IFN, interferon; IL, interleukin; LPS, lipopolysaccharide; PGF, prostaglandin; SAA, serum amyloid 
A; TNF, tumour necrosis factor; TLR, toll- like receptor.   
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oestrus is consistently associated with decreased pregnancy rates 
(Barbacini, Necchi, Zavaglia, & Squires,  2003 ; Pycock & Newcombe, 
 1996 ), and presence of two or more centimetres of fluid is considered 
a good indicator for susceptibility to PBIE (Burleson, LeBlanc, Riddle, 
& Hendricks,  2010 ). Positive uterine culture prior to breeding is also 
associated with susceptibility to persistent endometritis (Riddle et al., 
 2007 ). Susceptible mares can however be difficult to identify prior to 
breeding as most of them do not have intrauterine fluid accumulation 
or positive uterine culture prior to breeding. These mares are not diag-
nosed until after they have been bred.  

  4    |     CONCLUSION 

 The inflammatory response to breeding is necessary for clearance 
of excess spermatozoa and seminal debris and promotes recovery 
of the sterile status of the uterus after introduction of bacteria 
during breeding. Interplay between an innate immune response, 
physical clearance and lymphatic drainage is required to ensure a 
sterile and non- inflamed uterine environment for survival of the 
early embryo when descending into the uterine lumen. Several 
risk factors implicated in susceptibility to persistent endometritis 
have been identified, which can help clinicians identifying these 
mares and manage them appropriately to optimize the reproduc-
tive efficiency.  
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 Animal- friendly, economical, resource- saving milk production provides the basis for 
sustained consumer acceptance. Bovine mastitis plays a decisive role in the dairy in-
dustry—disturbing animal health and welfare and causing considerable economic 
losses on the other hand. Currently, antimicrobial treatment is indispensable to keep 
bovine udder health, animal welfare and economic aspects in balance. On the contrary, 
emergence and spread of antimicrobial resistance ( AMR ) is an urgent matter of par-
ticular public interest, and as a consequence, antimicrobial usage ( AMU ) in production 
livestock is a critically discussed subject. In urgent need of future reduction in  AMU  in 
the dairy industry, this review article describes and discusses possible approaches 
promising prompt implementation, including therapeutical alternatives as well as pro-  
and metaphylactic concepts such as the implementation of evidence- based mastitis 
therapy concepts and selective dry cow treatment ( sDCT ), in search of the most effec-
tive and contemporary methods for decreasing  AMU  and  AMR  in dairy production.          

    1    |     INTRODUCTION 

 In 2014, the UK government commissioned an assembly of the world 
antibiotic resistance situation and the performance of a subsequent 
impact assessment (O ’ Neill,  2014 ). Currently, approximately 700,000 
humans yearly die from infections with multiresistant bacteria. The 
author of the report predicts that without solutions leading to a re-
duction in resistance, in 2050 approximately 10 million people will 
die from bacterial infections caused by bacteria with AMR. This will 
probably mainly affect less economically developed countries. In addi-
tion to the WHO, various countries and associations of countries have 
therefore announced or started specific initiatives to prevent AMR. 
These pose a major challenge to public health services. The human as 
well as the veterinary medicine sector must assume responsibility and 
confine the development of resistance to preserve antibiotics as an ef-
fective therapeutic measure for both humans and animals. Regarding 
the reduction of 53% of the total quantity of dispensed antibiotics in 
Germany between 2011 and 2015 from 1,706 t to 805 t, the animal 
health sector has already started to operate as anticipated. Between 
2014 and 2015, the total quantity of dispensed antibiotics decreased 
by 433 t (35%; BVL,  2016 ). 

 On the one hand, comprehensive prevention of infectious diseases 
is required and can be accomplished by diligent hygiene, distinctive 
biosecurity measures and further innovative prevention systems. On 

the other hand, AMU must be restricted where possible, without 
endangering life or health of humans and animals.  

  2    |     ANTIBIOTICS WITH CRITICAL 
IMPORTANCE FOR HUMAN MEDICINE 

 Apart from the fundamental goal to reduce AMU, the application 
of antibiotics with critical importance for human medicine must be 
avoided whenever possible. 

 The European Medicines Agency (EMA), for example, categorizes 
the available antibiotic substances into three groups with increasing 
critical importance for humans, of which only the first two categories 
are employed in veterinary medicine (EMA,  2014 ). 

 Category 1 comprises substances, whose application exhibits a 
low or limited risk for human health. This group contains mainly old- 
established substances, which are employed in dairy production but 
which often pose the problem of being identified in milk much more 
sensitively by modern inhibition test systems than required by law. 

 This leads to overlong withdrawal periods that deviate from the 
respective package leaflets of the products, which impedes the aug-
mented application of these substances. Furthermore, extensive deliv-
ery problems of the described category 1 antibiotics were observed in 
the recent past. 
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 Category 2 lists antibiotic substances, which are admitted and 
applied for the treatment of dairy cows as well as humans, admitting 
them critical importance for human health. This group contains anti-
biotic substances such as fluoroquinolones and cephalosporins of the 
third and fourth generation, especially if administered systemically. 
The use of these antimicrobials should be limited to cases without 
treatment alternatives or to cases where possible alternatives fail due 
to AMR (proven by antimicrobial resistance test). Most of the antibi-
otics of category 2 have been available in the market in authorized 
products for more than ten years; especially in life- threatening bac-
terial infections, these substances have proven to be very effective 
and highly compatible, and positive inhibition test results are obtained 
if the given withdrawal time is maintained. Cephalosporins are still 
applied in great quantities, and Stevens, Piepers, and De Vliegher 
( 2016 ) stated that fourth- generation cephalosporins are administered 
most frequently, followed by penicillins and third- generation ceph-
alosporins in Belgian dairy herds. Tenhagen, Köster, Wallmann, and 
Heuwieser ( 2006 ) also announced cephalosporins as the most fre-
quently administered first- choice antibiotics in clinical mastitis treat-
ment in Germany. 

 The classification of antibiotics varies according to the respective 
categorization system provided by the World Health Organization 
(WHO), the American Food and Drug Administration (FDA) or, as 
described, the EMA. However, all three categorize fluoroquinolo-
nes, cephalosporins of the third and fourth generation and (partially) 
macrolides as antibiotics with (highest priority) critical importance for 
human medicine. No relevant increase in AMR of mastitis- causing 
pathogens (MCP) has been noticed so far. Nevertheless, future treat-
ments employing the mentioned substances will have to be restricted 
to life- threatening emergencies. 

 Thus, besides the general reduction in AMU, future employment 
of antimicrobials has to be limited to less critical substances (e.g., of 
category 1, EMA) where possible.  

  3    |     AMU IN DAIRY FARMING 

 Although microorganisms with AMR currently do not represent a 
burning issue in dairy farming, optimization of AMU is desirable. 
Antibiotics are predominantly administered for the control of udder 
inflammations (68%; Kuipers, Koops, & Wemmenhove,  2016 ). Bovine 
mastitis is a painful disease for dairy cows and represents the econom-
ically most important contagious disease in dairy cows (Halasa, Nielen, 
De Roos, et al.,  2009 ; Pol & Ruegg,  2007 )  . By law, diseased animals 
must be treated appropriately to ensure animal welfare. However, 
disadvantages of AMU include partly low cure rates, residues in milk 
that could be the cause of resistance, demand alternative and innova-
tive treatment concepts (Gomes & Henriques,  2016 ). Strategies for 
reduction in AMU in dairy production can therefore target either the 
decrease in disease incidence (new infection control) or the reduction 
in antibiotic therapy in sick animals (omission or substitution). Thus, 
to reduce AMU in dairy cows, it is essential to maximize avoidance of 
udder diseases.  

  4    |     WHEN EXACTLY ARE ANTIBIOTICS 
APPLIED TO CONTROL UDDER DISEASES? 

 Antimicrobial usage in dairy cows usually occurs at two particular 
points of time: 

 Primarily, clinical mastitis (CM) in lactating cows is most commonly 
treated by intramammary administration of antibiotic ointments to the 
mammary gland cavity (local treatment). In cases of severe mastitis, ad-
ditional antibiotics are administered parenterally (Gomes & Henriques, 
 2016 ; Merle et al.,  2013 ; Oliveira & Ruegg,  2014 ; Santman- Berends, 
Lam, Keurentjes, & van Schaik,  2015 ). 

 Secondly, implementation of local antibiotic treatment at the day of 
drying- off, approximately 6 weeks before the next calving, has shown 
significant progress in the reduction in mastitis and has enabled many 
dairy farms to reduce the proliferation of MCP and to eliminate spe-
cific pathogens from the herd (dry cow treatment, DCT). Typically, this 
treatment has been recommended for all cows at dry- off. Regarding 
the current political discussion about AMR, the described blanket an-
tibiotic DCT seems obsolete, although no data confirm that DCT bears 
relation to the emergence of AMR of mastitis or human pathogens 
(Oliver & Murinda,  2012 ; Zecconi et al.,  2011 ). 

 According to the consumer research company “Gesellschaft für 
Konsumforschung” (GfK,  2016 ), in 2015 only 27% of all intramam-
mary antibiotics applied were used for CM therapy, whereas 73% were 
used on DCT. In order to promptly and efficiently reduce AMU in dairy 
cows, it is therefore necessary to identify possible reduction for both 
mastitis and dry- off management.  

  5    |     MASTITIS MANAGEMENT
PROPHYLACTIC MEASURES 

 Bovine mastitis is characterized by a multifactorial disease process, 
which is influenced by host, pathogen, as well as environmental fac-
tors (DVG,  2012 ; IDF,  2011 ). Thus, potential prophylactic measures 
comprise reduction in new infections (NI) and transmission of patho-
gens by optimization of management standards, segregation and cull-
ing decisions, and reduction in exacerbation of subclinical to CM via 
consistent feeding. 

 Udder health management has considerably advanced over the 
past years and can be easily quantified by data analysis using test 
results provided by regular dairy herd improvement (DHI) tests. The 
overriding objective of all measures is the reduction in the new infec-
tion rates (NIR) during the lactation and in the dry period. 

 All in all, udder health management is a continuous improvement 
process, which has already advanced to a high level, so that further 
improvement may enhance reduction in AMU, but in a gradual and 
time- consuming manner. 

 As the clinical outcome of mastitis partly depends on the immu-
nological status of the individual cow, increase in immunocompetence 
is an option in the reduction in mastitis, although currently merely 
theoretical. For decades, researchers have been working on effective 
vaccines for the prevention of bovine mastitis, but developed vaccines, 
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for example, against  Staphylococcus  ( S. )  aureus  or  Escherichia  ( E. )  coli  
intramammary infection (IMI), unfortunately produce only limited pro-
tection (Gomes & Henriques,  2016 ). However  , further research in this 
area has promise.  

  6    |     MASTITIS MANAGEMENT
THERAPEUTIC MEASURES 

 The objective of antibiotic mastitis therapy is to eliminate the MCP 
from the cow or at least from the udder quarter. Treatment success 
can be quantified by the determination of different cure rates such 
as clinical, bacteriological or overall cure rate. To avoid a reduction 
in AMU at the expense of udder health, it is necessary to maintain 
or even better optimize the described cure rates by the implementa-
tion of an evidence- based therapeutic concept. Trevisi et al. ( 2014 ) 
proposed a combined intervention scheme based on timely clinical 
inspections, the assessment of animal- based welfare parameters and 
the use of predictive laboratory tests. Mansion- de Vries, Hoedemaker, 
and Krömker ( 2015 ) described aspects of an evidence- based therapy 
and concluded that antibiotic treatment decision should be based on 
the clinical grade of mastitis as well as the identification of the MCP, 
whereas anti- inflammatory therapy should be implemented as stand-
ard therapy. In a second study, Mansion- de Vries et al. ( 2014 ) inves-
tigated the implementation of an on- farm Petrifilm ™ - based therapy 
approach with a possible calculated reduction in AMU by approxi-
mately 20%. 

 The evidence- based mastitis therapy approach considers and 
combines multiple criteria regarding host and pathogen and the estab-
lishment implies answering the following questions: 

  6.1  |    Is the individual cow therapy- worthy?   

 In general, bacteriological cure (BC) is affected by therapy- related 
factors, microbiological factors, farm-  and animal- related factors (Degen, 
Paduch, Hoedemaker, & Krömker,  2015 ; Krömker & Friedrich,  2014 ). A 
substantial percentage of all mastitis cases are recurrences. According 
to recent studies (Grieger, Zoche- Golob, Paduch, Hoedemaker, & 
Krömker,  2014 ; Swinkels, Cox, Schukken, & Lam,  2013 ), in up to half 
of all CM cases (51%), cows have experienced previous cases. Several 
animal- specific factors are generally considered to influence BC: age 
of the cow (older animals have lower chances of cure than younger; 
Deluyker, Van Oye, & Boucher,  2005 ; McDougall, Agnew, Cursons, 
Hou, & Compton,  2007 ; Schukken, Wilson, Welcome, Garrison- 
Tikofsky, & Gonzalez,  2003 ; Taponen, Jantunen, Pyörälä, & Pyörälä, 
 2003 ); current somatic cell count (SCC; the higher the SCC, the lower 
the chance of cure; Bradley & Green,  2009 ; Linder et al.,  2013 ); and 
the animal ’ s history during the previous months (Paduch, Klocke, 
Chao, Degen, & Krömker,  2014 ) as well as its mastitis history (CM 
during the current and previous lactation indicates lower chances of 
cure; Osterås, Edge, & Martin,  1999 ; Pinzón- Sánchez & Ruegg,  2011 ; 
Schukken et al.,  2003 ; Ziesch & Krömker,  2016 ). The mentioned cows 
will not benefit from local antibiotic administration, so that antibiotic 

treatment is not recommended, unless animal welfare issues require 
systemic antibiotic therapy.  

  6.2  |    Does the MCP require AMU? 

 Evidence- based mastitis therapy implies the identification of the MCP 
before antibiotic treatment is initiated (DVG,  2012 ). Conventional 
bacteriological culture and PCR are the most common and reliable 
tools for diagnosis of MCP but do not allow for timely treatment deci-
sions (Duarte, Freitas, & Bexiga,  2015 ). The time span between milk 
sampling and the arrival of the microbiological and sensitivity test 
result amounts to at least 48–72 hr including approximately 24 hr 
of transportation time to the laboratory (Mansion- de Vries et al., 
 2015 ; Neeser, Hueston, Godden, & Bey,  2006 ; Owens, Ray, Watts, 
& Yancey,  1997 ). At that time, treatment has at least been started 
or even concluded, generating up to 50% needless or inappropriate 
treatments in retrospect (Barlow,  2011 ; Lago, Godden, Bey, Ruegg, 
& Leslie,  2011 ; Roberson,  2003 ,  2012 ). Numbers of CM cases caused 
by coliform bacteria quoted between approximately 20% and 35.6% 
of all CM cases (Mansion- de Vries et al.,  2015  and Oliveira, Hulland, & 
Ruegg,  2013 ; respectively). Recent studies have shown that mastitis 
caused by coliform bacteria such as  E .  coli  does not require local anti-
biotic administration, as high self- cure rates are observed, and healing 
or survival rates do not significantly rise by antibiotic treatment, unless 
systemic signs of clinical illness are detected (Barlow,  2011 ; Persson, 
Katholm, Landin, & Mörk,  2015 ; Suojala, Kaartinen, & Pyörälä,  2013 ). 

 A high proportion of mastitis milk samples result in negative bacte-
riological growth, with rates between 19% and 46% (Erskine, Walker, 
Bolin, Bartlett, & White,  2002 ; Krömker, Paduch, Abograra, Zinke, & 
Friedrich,  2011 ; Mansion- de Vries et al.,  2014 ; McDougall, Bryan, & 
Tiddy,  2009 ; McDougall et al.,  2007 ; Ruegg,  2010 ). The respective 
animals will not benefit from antibiotic treatment, thus representing 
a strong potential for reducing AMU. Further MCP, which cannot 
be successfully eliminated by AMU, are  Mycoplasma  spp., yeasts or 
 Prototheca  spp. (González & Wilson,  2003 ; Maunsell et al.,  2011 ). In 
summary, pathogen- dependent avoidance of intramammary antibiotic 
CM treatment enables reduction in AMU by presumably 40%–50%. 

 If the MCP is Gram- positive, (local) antibiotic treatment is 
required. Therefore, pathogen classification as “Gram- positive,” “Gram- 
negative” or “no growth” serves as a sufficient but necessary basis for 
an evidence- based treatment decision (Roberson,  2012 ). Rapid on- 
farm tests, which allow a discrimination of the described pathogen 
groups, represent a guidance for treatment decision, although they 
cannot replace proper pathogen identification by microbiological cul-
ture. In the European Commission ’ s guidelines for the prudent use 
of antimicrobials in veterinary medicine (2015/C 299/04), the use of 
rapid diagnostic tests for identifying MCP, in order to minimize the use 
of both intramammary and injectable antimicrobials in milking cows, is 
strongly recommended. 

 Implementation of rapid on- farm diagnostic test systems such 
as Petrifilm™ (3M), Veto Rapid (Vetoquinol) or Speed Mam Color 
(Virbac) enables a presumptive pathogen- group identification (“Gram- 
negative,” “Gram- positive” and “no growth”) and allows a (12- )24- hr 
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delayed but differentiated (antibiotic) mastitis therapy (Friedrich, 
Teich, Morlet, & Krömker,  2013 ; Mansion- de Vries et al.,  2014 , 
 2015 ). A delay in antibiotic treatment of 24 hr has no adverse effects 
on the cure rates, as long as treatment with NSAIDs is initially ap-
plied (Mansion- de Vries et al.,  2015 ; Roberson,  2003 ). The latter has 
a proven positive effect on clinical cure (CC) rate and produced milk 
yield, and decreases the SCC as well as the risk of culling (Banting, 
Banting, Heinonen, & Mustonen,  2008 ; Hamann & Friton,  2003 ; 
Krömker et al.,  2011 ; Mansion- de Vries et al.,  2015 ; McDougall et al., 
 2009 ; Shpigel et al.,  1994 ).  

  6.3  |    Does the mastitis grade require local and/or 
systemic and/or additional therapy? 

 Intramammary infections (IMI) can present itself in different clinical 
grades, requiring adjusted therapeutic measures. Treatment for 
subclinical mastitis during lactation should be avoided due to low BC 
rates and high NIR with only few exceptions like infections with fast- 
transmitting pathogens (e.g.,  Streptococcus agalactiae ; Landin et al., 
 2011 ; Wenz et al.,  2001 ). Mild cases with exclusive changes in the 
appearance of milk are categorized as CM of grade 1. Moderate cases 
include changes in appearance of milk as well as udder inflammation 
symptoms (grade 2). Both grades do not necessarily require systemic 
antibiotic treatment, and local antimicrobial therapy is recommended 
depending on the MCP. Additional systemic AMU does not signifi-
cantly increase the CC rates (Erskine et al.,  2002 ; Mansion- de Vries 
et al.,  2015 ; Pinzón- Sánchez, Cabrera, & Ruegg,  2011 ; Wenz et al., 
 2005 ). However, severe CM cases, which appear with systemic ill-
ness of the cows, bear a high risk of bacteraemia and septicaemia and 
should always be treated with systemic antimicrobial treatment and 
fluid therapy (Erskine, Wagner, & DeGraves,  2003 ; Wenz et al.,  2001 ). 

 Independent of the mastitis grade, the initial systemic applica-
tion of a non- steroidal anti- inflammatory drugs is recommended in all 
cases of CM (Banting et al.,  2008 ; Hamann & Friton,  2003 ; Krömker 
et al.,  2011 ; Mansion- de Vries et al.,  2015 ; McDougall et al.,  2009 ; 
Shpigel et al.,  1994 ; Suojala et al.,  2013 ).  

  6.4  |    Which antibiotic substances can be 
recommended? 

 According to the commission notice (2015/C 299/04), AMU should 
comprise previous microbiological investigation and sensitivity testing 
if applicable (European Commission,  2015 ). Agar diffusion test results 
are employed to evaluate the probability of BC after treatment with 
the antibiotics tested in vitro. A more accurate assessment is achieved 
by the investigation of minimum inhibitory concentrations (MIC). 
However, the actual healing depends on further determinants and is 
not guaranteed (Barlow,  2011 ). 

 Previous studies showed that the differences between sponta-
neous BC and antibiotic treatment cure rates are biggest for strepto-
cocci and medium for staphylococci, particularly  S. aureus . For other 
MCP, significant differences between spontaneous and treatment 
cure are scarce (McDougall et al.,  2007 )  . This leads to the opinion that 

narrow- spectrum ß- lactam antibiotics are suitable for local mastitis 
treatment. MIC of MCP for penicillin are low, but clinical breakpoints 
for mastitis, defining the respective concentrations of the antimicro-
bial at the site of infection, do not exist for most older substances. 
Actually, only cows suffering from IMI caused by pathogens with 
phenotypic AMR against “uncritical” (e.g., category 1) antibiotics such 
as ß- lactamase- producing staphylococci justify the administration of 
antibiotics with (highest priority) critical importance for human medi-
cine (EMA,  2014 ). However, in practice, the treatment decision usually 
precedes the outcome of the microbiological investigation as well as 
the resistance test result (Gomes & Henriques,  2016 ; Persson Waller, 
Hårdemark, Nyman, & Duse,  2016 ). The therapeutic decision is there-
fore often based on formerly obtained test results of the farm/herd 
(Owens et al.,  1997 ). Currently, antibiotic sensitivity testing mainly 
serves as therapy confirmation or as indicator for required therapy 
adjustment. 

 To date, the issue of resistant or multiresistant MCP such as 
methicillin- resistant  S. aureus  (MRSA) seems to play a subordinate 
role in dairy industry (Erskine et al.,  2002 ; Kreausukon et al.,  2012 ; 
Oliver, Murinda, & Jayarao,  2011 ; Pol & Ruegg,  2007 ; Schröder, 
Hoedemaker, & Klein,  2005 ; Tenhagen et al.,  2006 ). However, the 
number of studies reporting of enhanced emergence of AMR in-
creases (da Costa Krewer et al.,  2015 ; Ding et al.,  2016 ; Fairbrother 
et al.,  2015 ; Jagielski et al.,  2014 ; Petrovski et al.,  2015 ; Ruegg, 
Oliveira, Jin, & Okwumabua,  2015 ; Saini, McClure, Scholl, DeVries, & 
Barkema,  2013 ; Spohr et al.,  2011 ). 

 Overall, investigations of AMU and AMR in MCP obviously accu-
mulate, but AMR seems to vary depending on country and herd, and 
alarming AMR levels have not yet been reached. 

 The fact remains that the antibiotic of first choice possesses a 
small spectrum of activity, is classified as a substance without crit-
ical importance for human medicine and is proven effective against 
the MCP present. The latter stands in discrepancy to real- life condi-
tions, as long as no rapid antimicrobial sensitivity tests are available 
in practice.  

  6.5  |    Is the standard number of antibiotic doses 
appropriate? 

 In exceptional cases, an extended duration of intramammary antimi-
crobial treatment increases the probability of BC. Krömker, Paduch, 
Klocke, Friedrich, and Zinke ( 2010 ) recommend an elongated therapy 
duration of 5 days in cases of initial IMI with  Streptococcus  ( Sc.) uberis . 
Some field studies showed that CM cases caused by  S. aureus  and 
 Sc. uberis  benefit from extended intramammary treatment regarding 
BC (Krömker et al.,  2010 ; Oliver et al.,  2004 ; Swinkels, Krömker, & 
Lam,  2014 ; Truchetti, Bouchard, Descôteaux, Scholl, & Roy,  2014 ). 
Absence of CC after regular treatment duration was not related to 
eventual BC. However, in practice, absence of CC is often the de-
cisive factor for elongation of antimicrobial treatment, which be-
sides is often graded as a desirable measure by farmers because it 
is perceived as a social norm, irrespective of the medical indication 
(Swinkels et al.,  2015 ).   
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  7    |     ALTERNATIVE 
THERAPEUTIC APPROACHES 

 Another approach to reduce AMU in general and in dairy production in 
particular is the development of alternative treatment methods. Several 
substances or (biological) agents have been described as successful in 
prohibiting the growth of MCP in vitro. Although some approaches 
show great promise for future treatment methods or at least for com-
plemental therapy, there is no contemporary alternative available for in 
vivo administration (Gomes & Henriques,  2016 ). Several studies investi-
gated the application of lactic acid bacteria (LAB) as mammary probiot-
ics to inhibit in vitro growth of MCP, prevent or compete MCP biofilm 
formation or reduce IMI (Armas, Camperio, & Marianelli,  2017 ; Assis 
et al.,  2015 ; Bouchard, Rault, Berkova, Le Loir, & Even,  2013 ; Bouchard 
et al.,  2015 ; Piccart, Vásquez, Piepers, De Vliegher, & Olofsson,  2016 ). 

 The employment of bacteriophages or their products was shown 
to effectively inhibit the growth of streptococci in milk (Schmelcher, 
Powell, Camp, Pohl, & Donovan,  2015 ; Yang et al.,  2015 ), illustrating 
their potential for CM treatment. 

 Further treatment approaches comprise the application of a plate-
let concentrate (Lange- Consiglio, Spelta, Garlappi, Luini, & Cremonesi, 
 2014 ), the possible utilization of epigenetic mechanisms to enhance 
immune responses (Chang et al.,  2015 ), or natural compounds (e.g., 
 Rhodomyrtus tomentosa  leaf extract), which exhibit inhibiting abili-
ties against MCP in vitro (Mordmuang & Voravuthikunchai,  2015 ). 
Furthermore, dairy farmers use homeopathy as a complement to con-
ventional treatment on herd level and as an alternative on the indi-
vidual cow level for reducing AMU, that is allowing farmers to meet 
the organic principles (Hektoen,  2004 ; Hektoen, Larsen, Odegaard, & 
Loken,  2004 ; Orjales et al.,  2016 ). 

 According to Trevisi et al. ( 2014 ), increase in immunocompetence 
and disease resistance of cows by proper use of immunomodulators 
such as lactoferrin promises a substantial reduction in AMU. However, 
reliable studies about the treatment success of the listed approaches 
or substances need yet to be provided. Thus, prospective substitution 
or supplementation of AMU seems realistic, but would not likely hap-
pen in the near future.  

  8    |     DRY  OFF MANAGEMENT 

 The dry period between two lactations of dairy cows is a crucial time 
for udder health. It provides a promising opportunity to cure existing 
udder infections, but the udder is also at high risk to develop a new 
IMI. CM or elevated somatic cell counts in early lactation are often 
due to infections resulting from the dry period. Udder health manage-
ment in the dry period is important to enable a good start into the 
lactation period. Damaged or senescent epithelial cells are physiologi-
cally replaced (Capuco, Akers, & Smith,  1997 ). A high percentage of 
IMI cure without intervention, by mere regeneration and phagocytosis 
of pathogens, and antibiotic DCT is highly efficient, so that most IMI 
heal up. Furthermore, most of the infections existing at parturition 
occur during the dry period (Pieper, Hoedemaker, & Krömker,  2013 ). 

These infections have a greater impact on subclinical and CM rates in 
early lactation than those existing at dry- off (Green et al.,  2008 ).  

  9    |     IMPROVING CURE RATES IN THE 
DRY PERIOD 

 A key component of dry cow mastitis management is the use of 
antibiotic DCT. DCT essentially has two functions, the elimination 
of existing IMI at dry- off and the prevention of new IMI during the 
dry period (Bradley & Green,  2004 ). DCT has been shown to achieve 
a 1.78 times higher cure rate compared with self- cure in untreated 
quarters (Halasa, Nielen, Whist, & Østerås,  2009 ). In 2013, 80% of 
cows received antibiotic DCT in Germany (Wallman,  2014 ). 

 According to the commission notice (2015/C 299/04), the 
systematic treatment of cows at drying- off should be avoided (European 
Commission,  2015 ). It should be applied in a way with considering and 
implementing alternative measures on a case- by- case basis. 

 Even if sDCT is mandatorily performed, infected cows should 
not be left untreated (Berry & Hillerton,  2002 ; Berry, Hogeveen, & 
Hillerton,  2004 ). Thus, the criteria for accurately identifying infected 
cows to receive treatment at dry- off need to be improved to enhance 
the accuracy of the sDCT (Huxley, Green, Green, & Bradley,  2002 ; 
Robert et al.,  2008 ). 

 Logistic and financial considerations involved in sampling and exam-
ining milk from all cows usually make this selection method impracti-
cal (Eberhart,  1986 ; Sargeant, Leslie, Shirley, Pulkrabek, & Lim,  2001 ). 
The most commonly used selection method is based on the monthly 
recorded cow SCC (Biggs et al.,  2016 ; Bradley & Green,  2004 ; Torres, 
Rajala- Schultz, DeGraves, & Hoblet,  2008 ). Furthermore, the California 
mastitis test (CMT) at dry- off and the CM history of the cow are men-
tioned as selection tools (Sanford et al.,  2006 ; Torres et al.,  2008 ). 
Decision schemes with similar outcomes compared to bacteriology as a 
key indicator for IMI at dry- off were shown based on SCC from DHI data 
combined with CMT testing (Kiesner, Wente, Volling, & Krömker,  2016 ). 

 Even if infected cows are identified correctly, several factors 
influence the probability of cure in treated cows and animals with 
low healing prospects, should rather be recommended for culling 
(Osterås,  2006 ).  

  10   |     REDUCING NIR IN THE DRY PERIOD 

 Besides the use of antibiotic DCT, the overall udder health status can 
be improved by reducing the NIR during the dry period by using less 
controversial and less restricted methods like internal teat sealants 
(ITS) and improvement of housing conditions. Therefore, prevention 
of NI is of particular importance. The application of ITS at dry- off is 
one opportunity to effectively protect cows from NI (Rabiee & Lean, 
 2013 ). This study found that the application of ITS in the presence of 
antibiotic DCT or the use of ITS alone at dry- off significantly reduced 
the incidence of IMI and CM in lactating dairy cows compared with 
respective control groups.  
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  11   |     SUMMARY 

 Reduction in AMU by implementation of smart, evidence- based 
selection criteria requires increased diagnostic efforts. Established 
tools, which do not excessively delay the onset of therapy, are just 
being developed and are not yet available (i.e., treatment apps, rapid 
diagnostic and resistance tests, tools for the identification of animals 
with low probability of cure). When the identification of therapy- 
worthy animals as well as treatment- requiring MCP succeeds in a 
rapid and reliable manner, according to current knowledge reduction 
of AMU by ~50% in treatment of CM and ~30% in antibiotic DCT 
(amount of uninfected cows) is feasible. Progress in the develop-
ment of therapeutic alternatives and further investigations (e.g., for 
the identification of animals with bacteraemia in severe cases of CM) 
make a further reduction in AMU seem likely. However, the most 
effective and contemporary methods for decreasing AMU in dairy 
production comprise the implementation of evidence- based mastitis 
therapy concepts and sDCT. Avoidance of wrong decisions with un-
favourable long- term effects and subsequent adverse consequences 
for animal welfare requires a systematic udder health monitoring of 
dairy farms.  
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     Contents 
 As heifer rearing is a costly investment, dairy farmers have been stimulated to 
maximize early growth of their calves, mainly by enhanced liquid feeding. However, 
the long- term effects of this “accelerated growth” are largely unknown. Studies 
recently performed at Ghent University indicate that in dairy cattle, certain maternal 
factors (such as young age and high milk yield) and environmental factors (such as high 
ambient temperatures) create a suboptimal environment for the developing foetus, 
altering the phenotype of the newborn calf. According to the “thrifty phenotype 
hypothesis,” these metabolic alterations prepare the newborn for similar (“matching”) 
conditions after birth, enhancing its survival during periods of limited feeding. Yet, 
when an abundance of nutrients is available in post- natal life (e.g., during periods of 
enhanced feeding), the “mismatch” between pre-  and post- natal environment results 
in an early catch- up growth, with potential negative consequences. The aim of the 
article was to discuss this mismatch between pre-  and post- natal environment in dairy 
calves. Previous studies, especially in human medicine, have shown catch- up growth 
to be associated with obesity, fertility problems, metabolic diseases and a reduced 
lifespan. Hence, we hypothesize that, by applying programs of accelerated growth, our 
current management system accentuates the mismatch between the pre-  and post- 
natal environment in dairy calves. We can conclude that, although more research is 
necessary, the current findings point towards a more individual approach when rearing 
dairy heifers.     

    1    |     INTRODUCTION 

 Heifer rearing is of major importance in modern dairy farms, for two 
main reasons: decreasing age at first calving and optimizing future per-
formance. A higher growth rate during the first 6 months of life has 
been shown to decrease the age at first calving, reducing rearing costs 
and shortening the non- productive life of the heifer (Ettema & Santos, 
 2004 ). In addition, a younger age and larger body weight at first calving 
have been associated with a higher first lactation performance and 
thus profitability (Bach & Ahedo,  2008 ). 

 Although heifer rearing has gained interest over the last years, a 
recent study in UK dairy heifers has shown a very poor growth pre- 
weaning, with negative effects on health and welfare of the calves 
(Bazeley et al.,  2016 )  . Hence, optimization of rearing strategies is 

necessary. As early body weight accretion is most efficient (Bach 
& Ahedo,  2008 ), dairy farmers have been stimulated to max-
imize the growth of their calves during the first months of life, es-
pecially during the pre- weaning period. Therefore, the effects of 
enhanced liquid feeding have been abundantly investigated, with 
promising results on short- term performance, in particular during the 
first lactation (Moallem et al.,  2010 ; Shamay et al., 2015)  . However, lit-
tle is known about the long- term effects of this “accelerated feeding” 
on fertility, metabolic health and lifespan. 

 At Ghent University, we are currently studying the impact of the 
prenatal environment on the offspring, with a special interest in high 
producing dairy cattle. The first findings of our research reveal in-
teresting environmental and maternal influences on placental devel-
opment (Van Eetvelde et al.,  2016 ) and offspring phenotype (Kamal 
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et al.,  2014 ,  2015 ), providing clear evidence for metabolic program-
ming in dairy cattle (Opsomer et al.,  2017 )  . Yet, the long- term effects 
of these prenatal factors and more explicitly the potential interaction 
between the pre-  and post- natal environmental influencers are largely 
unknown. 

 As we found remarkable similarities between our results and those 
reported in human medicine, the human model enables us to assess 
the potential long- term consequences of our current management 
system in terms of heifer rearing and hence may teach us how to 
improve it. The “thrifty phenotype hypothesis” initially proposed by 
Barker states that a poor prenatal environment induces permanent 
changes in the metabolism of the foetus, preparing it for similar con-
ditions after birth (Hales & Barker,  2001 ). During periods of limited 
feeding, matching with the prenatal environment, the offspring ben-
efits from their thrifty phenotype. Yet, when there is an abundance 
of nutrients in the post- natal life, a mismatch between the pre-  and 
post- natal environment may develop, with potential detrimental con-
sequences for later performance. 

 As previously mentioned, farmers are currently stimulated to max-
imize the daily growth of their heifers during the first months of life 
in order to optimize performance in the short term. Mainly during the 
pre- weaning period, enhanced liquid feeding is used to achieve a rapid 
growth. Studies in human babies report the first year of life to be cru-
cial in the development of the adult phenotype (Soto et al.,  2003 ), and 
studies in mice have shown that especially the pre- weaning period is 
of major importance, while the effect of later catch- up growth is minor 
(Jimenez- Chillaron et al.,  2006 ). Hence, the enhanced liquid feeding in 
calves might accentuate the mismatch between the environment for 
which the offspring is prepared and the one in which it is actually born, 
which may have long- term deleterious consequences. 

 The aim of this study was to discuss the effect of the prenatal and 
post- natal environment on the later performance of dairy cows. Focus 
was put on the mismatch between these two environments in dairy 
heifers and its potential negative consequences on later performance.  

  2    |     PRENATAL ENVIRONMENT 

  2.1  |    Maternal milk yield and energy status 

 The first results of our studies revealed a negative impact of maternal 
milk yield— in terms of both level and duration—during gestation on 
the birthweight of the calf (Kamal et al.,  2014 ), which corresponded 
with results of previous studies (Swali & Wathes,  2006 ). 

 These results indicate that maternal milk yield creates a subop-
timal environment for the developing foetus, causing a reduction in 
intrauterine development, referred to as “intrauterine growth retarda-
tion” (IUGR) (Anthony et al.,  2003 ;   McMillen et al.,  2001 ). Lactating 
animals are generally fed according to their requirements, so the met-
abolic priority for lactation, rather than an absolute shortage of energy 
substrates  per se , is believed to generate the adverse conditions for 
the offspring. As especially in cows selected for high milk yield, the 
lactating mammary gland has a much higher requirement for glucose 
than the gravid uterus (Bauman & Currie,  1980 ), and the milk yield 

itself—through the high nutrient partitioning towards the udder—might 
negatively affect the nutrient supply to the developing embryo. In ad-
dition, the energy status of the dam, and especially the duration of 
negative energy balance, might be an influencing factor, rather than 
the amount of milk produced (Kamal et al.,  2015 ; Senosy et al.,  2012 )  . 
Finally, the lower IGF- I and insulin concentrations in high- yielding 
cows (Taylor et al.,  2004a ;   Taylor et al.,  2004b )   may affect foetal IGF- I 
and insulin concentrations and contribute to the smaller size at birth 
(Swali & Wathes,  2006 ). 

 As longer lactations—and shorter dry periods—imply both a larger 
and longer partitioning of nutrients towards the udder instead of to 
the calf, even more negative effects on the intrauterine environment 
are expected. As a consequence, especially the current selection for 
higher milk yield in combination with a high persistency (resulting 
in a shorter dry period) may have negative consequences on foetal 
development. 

 In addition to the negative impact on birth size, also the glu-
cose–insulin metabolism was altered in offspring of high- yielding 
dams (Kamal et al.,  2015 ). Changes in the metabolic phenotype 
after IUGR have been repeatedly demonstrated in human babies 
(Bazaes et al.,  2003 ; Ong et al.,  2000 ; de Rooij et al.,  2006 ) and 
more recently in sheep (Ford et al.,  2007 ; Gardner et al.,  2005 ; 
Limesand et al.,  2006 )  . Most of these studies conclude that IUGR 
babies are born with a higher peripheral insulin sensitivity in order 
to facilitate them to catch up their growth once they are born. 
Whether the alterations in metabolic traits as detected in new-
born calves persist in later life and exert long- term effects on their 
metabolic function in later life is currently unknown. Yet, several 
reports have linked lactation during gestation in the dam with impaired 
future performance and longevity of the offspring (Berry et al.,  2008 ; 
Gonzalez-Recio et al.,  2012 )  .  

  2.2  |    Maternal age and parity 

 The age of the dam has been shown to influence foetal development, 
associating both very young and older age with reduced birthweights. 

 In heifers, our study revealed a curvilinear relationship between 
the age of the dam and the birthweight of the calf (Kamal et al.,  2014 ). 
As expected, neonatal calves born to very young heifers (<22 month of 
age) were found to have a comparatively lower body weight, suggest-
ing the intrauterine environment to limit foetal calf growth in these 
dams. After all, when pregnancy coincides with continued growth in 
adolescent dams, the “normal” hierarchy of nutrient partitioning be-
tween maternal body growth and foetal growth is altered, causing the 
foetus to compete for nutrients with its mother ’ s own metabolic needs 
(Wallace et al.,  2006 ). According to the studies of Wallace et al. ( 2006 ), 
adolescent gestating ewes that were fed extra energy became overfat 
while the birthweight of their lambs remained relatively unaffected. 
Also in humans, young age has been shown to affect neonatal birth-
weight, associating growth of teenage mothers during gestation with 
increased risk of low birthweight babies (Chen et al.,  2007 ). 

 However, we also found older dams (>25.5 month) to give birth to 
smaller calves (Kamal et al.,  2014 ). We suggest that the late conception 
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in these older heifers might have been caused by a suboptimal growth 
and be related to lower IGF- I concentrations, which might also be re-
sponsible for a smaller birth size of the calves (Brickell et al.,  2009 ;   
Gutiérrez et al.,  2013 ; Wathes et al.,  2008 )  . Previous studies in cat-
tle have revealed that in contrast to young age in heifers, older age 
in cows is negatively related to birthweight of the calves. Swali and 
Wathes ( 2006 )   described a tendency of low birthweight calves to be 
born out of older dams (three or more lactations), which by the authors 
was explained by the lower insulin and IGF- I concentrations in older 
dams (Taylor et al.,  2004 ). 

 In addition to the effects on the foetus, we also found the de-
scribed maternal factors to have an impact on the placental character-
istics (Van Eetvelde et al.,  2016 ). In both growing primi- gravid heifers 
and lactating cows, a large number of small cotyledons were found, as 
previously described in nutrient- restricted ewes (Clarke et al.,  1998 )  . 
Results of our study indicate that maternal milk yield and growth sig-
nificantly challenge placental development, most likely caused by a 
shift in hierarchy for nutrient partitioning towards maternal milk yield 
(Bauman & Currie,  1980 ) or maternal tissue growth (Wallace et al., 
 2006 ). It is suggested that the formation of extra placentomes could 
be a form of adaptation to the suboptimal circumstances early in ges-
tation, allowing the pregnancy to survive. However, the precise mech-
anism and consequences of these adaptations have yet to be explored.  

  2.3  |    Season and ambient temperature 

 Our studies revealed a significant seasonal influence on placental 
characteristics and phenotype of the offspring. When cows calved 
during the summer months, larger cotyledons were found on the 
foetal membranes. This indicates that at the end of gestation, an ex-
pansion of the cotyledonary surface is necessary to meet nutritional 
demands of the foetus (Van Eetvelde et al.,  2016 ), as by that time the 
placentome number is believed to be fixed (Assis Neto et al.,  2009 ). In 
addition, summer- born calves had a reduced birthweight, lower insulin 
levels and a higher insulin sensitivity compared to calves born during 
the colder months (Kamal et al.,  2014 ,  2015 ). These results indicate a 
compromised foetal development when the end of gestation occurs 
during the hotter months, probably caused by the higher ambient 
temperatures. 

 Placental studies in sheep have shown that higher temperatures 
result in a shift of blood flow to peripheral tissues leaving a reduced 
blood flow to the uterus (Dreiling et al.,  1991 ;   Reynolds et al.,  2006 ), 
impairing an adequate delivery of nutrients to the foetus. As, during 
this final period of pregnancy, the foetal nutrient demand is highest, 
we suggest that the placenta tries to compensate for the reduced 
nutrient supply by expanding its cotyledonary surface (Reynolds & 
Redmer,  1995 ). In addition, the foetus might alter its metabolic phe-
notype to survive (Yates, Green, & Limesand,  2011 ). By suppressing 
insulin secretion, the foetal metabolism ensures a sufficient glucose 
supply to the insulin- independent tissues (e.g., brain, nerves), preserv-
ing glucose for vital organs (Leos et al.,  2010 ). Eventually, when plasma 
insulin remains low, skeletal muscles might restore glucose uptake by 
increasing the receptor concentration, resulting in an enhanced insulin 

sensitivity (Limesand et al.,  2006 ). These adaptations of reduced in-
sulin concentrations and enhanced insulin sensitivity have been pre-
viously found in calves following heat stress during lactation (Tao, 
Monteiro, Hayen, & Dahl,  2014 ).   

  3    |     CONSEQUENCES FOR LATER 
PERFORMANCE 

  3.1  |    Growth and body composition 

 When calves are fed a limited diet, a moderate growth rate of calves 
with either a low or high birthweight has been described, which pre-
vents low- weight calves to catch- up with their high- weight coun-
terparts until breeding (or even calving) (Brickell et al.,  2009 ; Swali 
& Wathes,  2006 ). Yet, when ad libitum feeding is applied, a signifi-
cant increase in body weight is seen compared to limited fed calves 
(Maccari et al.,  2015 ), indicating a higher physiological feed intake. 
In addition, with high feed levels (e.g., by automatic milk- feeding), a 
negative association between size at birth and growth rate during the 
first months of life is reported, suggesting a compensatory growth 
in smaller calves (Lundborg, Oltenacu, Maizon, Svensson, & Liberg, 
 2003 ; Svensson & Liberg,  2006 ). 

 This association between IUGR and accelerated growth during the 
early post- natal life has been repeatedly described in humans and is 
referred to as “catch- up growth” (Gafni & Baron,  2000 ). Although this 
rapid growth may seem beneficial in the short term, as small calves 
have an increased risk of mortality and morbidity (Berglund, Steinbock, 
& Elvander,  2003 ; Windeyer et al.,  2014 ), negative consequences of 
catch- up growth during later life have been described. 

 During the process of catch- up growth, a higher accretion of fat 
mass compared to lean mass has been shown in several species (Ford 
et al.,  2007 ; Jimenez- Chillaron et al.,  2006 ). This might be explained 
by the fact that, during suboptimal prenatal conditions, vital organs 
are preserved, possibly at the expense of less vital tissues (Long, 
Vonnahme, Hess, Nathanielsz, & Ford,  2009 ). Skeletal muscle is one 
of the tissues with a lower priority in nutrient partitioning, rendering 
this tissue particularly vulnerable to nutrient deficiency. Moreover, 
as no further increase in number of muscle fibres occurs after birth 
(Greenwood, Hunt, Hermanson, & Bell,  2000 ), prenatal impairment of 
muscle development is very likely to have consequences on post- natal 
body growth and adiposity. Zhu et al. ( 2006 ) showed a reduced mus-
cle mass and altered muscle fibre distribution in offspring of nutrient- 
restricted ewes (Burt, Hess, Nathanielsz, Nijland, & Ford,  2005 ), which 
might result in a reduced lean tissue growth and predisposition for ad-
iposity during early life (Greenwood et al.,  2000 ; Harding,  2003 ). Swali 
and Wathes ( 2007 )   reported that heifers who experienced catch- up 
growth during early life had an only slightly higher body weight but 
lost more weight after their first parturition. This may indicate a 
greater degree of body tissue mobilization and/or greater reduction 
in appetite. 

 As in dairy cattle overconditioning is associated with insulin 
resistance and metabolic disorders (De Koster & Opsomer,  2013 ), the 
potential higher chance of obesity at first calving in rapid- growing 



     |  33VAN EETVELDE AND OPSOMER

calves might be at least partly responsible for the increased risk of 
a wide variety of diseases around parturition in modern dairy cattle.  

  3.2  |    Fertility 

 In human medicine, it has been shown that IUGR babies that expe-
rience catch- up growth are more prone to develop early pubarche 
(Ibáñez, Potau, Francois, & de Zegher,  1998 ), but also reproductive 
disorders such as polycystic ovarian syndrome (Ibánez et al.,  2008 ). 
However, the association between catch- up growth and fertility in 
dairy cattle is not unambiguous. Swali and Wathes ( 2007 ) reported 
an increased conception rate in offspring of primiparous dams, 
despite their lower birthweight and early catch- up growth. On the 
other hand, heifers growing fast during the first months of life have 
been shown to be younger at first breeding but need more insemina-
tions to become pregnant, resulting in a similar age at first calving 
compared to their slower growing peers (Brickell et al.,  2009 )  . Hence, 
the metabolic alterations caused by of a poor prenatal environment 
(as we have shown in high- producing dairy cattle) may at least partly 
explain the increased fertility problems currently mentioned in high- 
yielding cows.  

  3.3  |    Metabolic health and lifespan 

 As previously mentioned, several studies have reported an ef-
fect of maternal milk yield on offspring performance and longevity 
(Berry et al.,  2008 ; González- Recio et al.,  2012 ). However, the under-
lying mechanisms, and specifically the effects of an altered offspring 
metabolism, are largely unknown. 

 The low insulin secretion and high insulin sensitivity reported in 
IUGR calves (Kamal et al.,  2015 ; Tao et al.,  2014 ) show remarkable 
similarities with the human situation. Small babies are known to be 
born with an increased insulin sensitivity, at least with respect to glu-
cose, resembling conditions of prolonged fasting (Bazaes et al.,  2003 ) 
and are associated with a rapid post- natal body growth (Ibáñez, Ong, 
Dunger, & de Zegher,  2006 ). Yet, in those insulin sensitive children, the 
early catch- up growth leads to obesity and a concomitant reversion of 
the metabolic situation at an age of approximately 1 year, the latter 
being characterized by increased fasting insulin levels and peripheral 
insulin resistance (Ibáñez et al.,  2006 ; Soto et al.,  2003 ). Hence, IUGR 
and catch- up growth have been associated with an increased risk of 
obesity, diabetes and cardiovascular diseases (Mericq et al.,  2017 ). In 
addition to these adverse health consequences, a reduced lifespan 
has been recorded in different species that are confronted with this 
mismatch between the “stressed” prenatal and “abundant” post- natal 
period (Langley- Evans & Sculley,  2006 ; Ozanne & Hales,  2005 ). 

 Based on the similarities between metabolic states in humans and 
dairy cows (De Koster & Opsomer,  2012 ), we suggest comparable 
mechanisms to take place in growing young stock. Hence, calves born 
with a lower peripheral insulin concentration, indicative for a higher 
insulin sensitivity, might have a rapid body growth but also a higher risk 
for obesity and insulin resistance by the time they reach their first calv-
ing. As it is generally accepted that in an insulin- resistant state glucose 

is safeguarded from being used by the peripheral tissues, more glucose 
will be directed to the udder (De Koster and Opsomer 2013). Hence, 
the adapted insulin metabolism might stimulate the first lactation 
milk yield of dairy heifers as has been clearly demonstrated in studies 
showing positive results of accelerated feeding on first lactation yield 
(Moallem et al.,  2010 ; Shamay et al.,  2005 ). However, also the potential 
role of this altered metabolic phenotype in the development of meta-
bolic problems and a reduced lifespan, which are common in modern 
dairy cows, should not be neglected. 

 It is very difficult to distinguish the individual effects of prenatal 
and post- natal environment. In particular, the effect of a rapid post- 
natal growth  per se  (irrespective of birthweight) on the adult phenotype 
is difficult to assess, as it was in most cases preceded by a reduced 
prenatal growth (Jimenez- Chillaron & Patti,  2007 ). Studies in mice, 
however, have provided evidence for the fact that early post- natal 
catch- up growth is the key risk factor for metabolic problems during 
later life. While mice with a low birthweight exhibiting post- natal 
catch- up growth develop obesity and diabetes, prevention of post- 
natal catch- up growth increases metabolic health and lifespan (Bieswal 
et al.,  2006 ). In accordance, human studies have shown that a lower 
nutrient intake and slower growth early in post- natal life (irrespective 
of birth size) have beneficial effects on later health (Singhal et al.,  2003 ).   

  4    |     IMPLICATIONS FOR REPLACEMENT 
HEIFER REARING PRACTICES 

 Results of previous studies provide evidence that modulations during 
both pre-  and post- natal growth can have long- lasting consequences 
for later performance. As cows are selected for high milk yield and 
prioritize milk production despite their energy level, it might be diffi-
cult to intervene during the prenatal timeframe. Yet, there may be an 
opportunity for interventions during early post- natal life in calves, by 

 F I G U R E  1                  Review of the pre- and postnatal factors influencing 
the newborn phenotype in Holstein calves and stressing the potential 
consequences in case of a match or mismatch between these factors 
in terms of health, production and fertility in adult life.    
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modulating the catch- up growth and preventing the development of 
metabolic diseases in later life (Jimenez- Chillaron et al.,  2006 ). Recent 
studies have shown both a very limited and an enhanced diet in young 
calves to have potential negative consequences for their later perfor-
mance (Bazeley et al., 2016; Brickell et al.,  2009 ; Moallem et al.,  2010 ; 
Shamay et al.,  2005 ). Hence, the principal challenge is to develop an op-
timal growth rate, ensuring a short- term survival and resistance against 
diseases, without disturbing fertility and metabolic health in later life.  

  5    |     CONCLUSIONS 

 Results of our studies concerning programming in dairy cattle reveal 
significant maternal and environmental effects on the size and metabo-
lism of the newborn calf. These findings are similar to those reported in 
human IUGR babies and are most likely induced by a suboptimal intrau-
terine environment, caused by high milk yield and/or continued growth 
of the pregnant dam. On the other hand, post- natally, farmers gener-
ally accentuate the accelerated growth in these calves by maximizing 
their feed intake during the first months of life. According to studies 
performed in human medicine, this early “catch- up” growth has nega-
tive consequences on their later fertility, metabolic health and lifespan. 

 Based on the similarities with human research, we hypothesize 
that, specifically in dairy cattle, our current management is charac-
terized by a distinct mismatch between the pre-  and post- natal en-
vironment. Hence, this may have detrimental consequences for the 
cows’ fertility, metabolic health and lifespan (Figure  1 ). Although more 
research is warranted, this innovative viewpoints towards the need for 
an individual approach when rearing dairy calves, to maximize lifetime 
production and overall profitability.   
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 Uterine diseases are common in dogs, particularly in countries where elective spaying 
is not usually performed. The associated clinical illnesses may be of varying degree 
ranging from merely decreased fertility to a critical pyometra requiring intensive care 
to survive. The diagnosis of some uterine diseases is generally uncomplicated, such as 
in a classic pyometra presenting with enlarged, fluid- filled uterus, purulent vaginal dis-
charge and characteristic signs of illness or in other disorders associated with uterine 
enlargement. However, it can be more puzzling in diseases with normal uterine size 
and very mild or obscure clinical signs. It is important to recognize the uterine diseases 
early because of the risk of potentially life- threatening complications such as sepsis 
developing if treatment is delayed in cases where bacterial infection is present. In 
breeding bitches, an early diagnosis, that is when the disease has not developed exten-
sively, will increase the possibility of non- surgical treatment options without increased 
risk and thereby also increasing chances of maintained fertility. Early diagnosis and 
treatment initiation are thus favourable for complete recovery, also in less severe uter-
ine diseases and those without infection. Molecular markers are molecules in biologi-
cal samples that can be measured for diagnostic purposes, outcome prediction, and for 
gaining more information about different physiological and pathological conditions. 
Examples of commonly evaluated markers include laboratory variables analysed in 
blood, urine, cytological or tissue biopsy samples. Regarding the genetic pre- disposition 
for different uterine diseases in dogs, information is lacking. Recently, the global gene 
expression in uterine tissue in dogs has been investigated more closely, and newly 
developed technologies provide excellent opportunities for identifying molecular 
markers worth exploring further. The focus of this review article is to highlight findings 
on markers relevant for diagnosis, prediction of prognosis and treatment outcome in 
the most common uterine diseases in dogs.          

    1    |     INTRODUCTION   

 Uterine diseases not related to pregnancy, mating or partus, can be 
associated with inflammation, infection or with other/unknown ae-
tiological factors that influence the development of the disease, 
signs of illness, and possibilities for diagnosis, treatment options and 
outcome after selected choice of therapy. The uterine lesions can 
be divided by histopathological examination into abnormalities of 
endometrial growth and uterine infection and associated endometritis 
(inflammation of the endometrium) (Schlafer,  2012 )  . As the treatment 

options and prognosis for survival and full recovery differ largely, new 
methods and biomarkers that can be helpful in the clinical differen-
tiation of patients with various diseases and for early diagnosis are 
needed. The most frequently encountered uterine diseases of non- 
pregnant bitches are cystic endometrial hyperplasia (CEH) and pyo-
metra (Dow,  1959 ; Jitpean et al.,  2012 ; Moxon, Whiteside, & England, 
 2016 ). Neoplastic conditions are rare and congenital lesions relatively 
uncommon (Schlafer, 2012). 

 Cystic endometrial hyperplasia (CEH) is generally defined as prolif-
eration of endometrial glands, endometrial hyperplasia and formation 
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of cysts and can be present with or without different types of fluid 
present in the uterus (Dow,  1959 ; Schlafer & Gifford,  2008 )  . The dif-
ferentiation of diseases associated with uterine fluid but without in-
fection, mucometra and hydrometra, is generally by visual inspection 
of the uterine fluid (or vaginal discharge), where a higher water content 
is defined as hydrometra, whereas when the appearance is more mu-
coid it is defined as mucometra. Hematometra, in which the fluid in 
the uterus has a hemorrhagic appearance, has been more rarely de-
scribed in case reports and is clearly distinguishable by visual inspec-
tion (Troxel et al., 2002). The incidence of CEH increases with age from 
<4% in bitches up to 3 years old to over 50% in bitches by 7 years of 
age (Moxon et al.,  2016 )  . Although mild systemic inflammation may 
sometimes be detected in cases with CEH and mucometra/hydrome-
tra, clinical signs of illness are generally absent or slight when there is 
no bacterial infection (Dow,  1959 ; Fransson et al.,  2004 ). Pyometra 
(defined as a chronic purulent endometritis  post-oestrum , with or with-
out polysystemic effects) affects in average one of five intact bitches 
before 10 years of age, and in some breeds over 50% of the bitches are 
diagnosed ( Jitpean, Ström-Holst, et al. 2014, Jitpean, Pettersson, et al., 
2014 ). Uterine neoplasia in dogs is relatively rare and mainly observed 
in middle- aged or older bitches, often because of the signs associated 
with uterine enlargement or concurrent other uterine disease such 
as pyometra or mucometra (McEntee,  2002 ; Patsikas et al.,  2014 ). 
Endometritis is challenging to diagnose as it is seldom associated with 
uterine enlargement, and reduced fertility can be the only sign of ill-
ness (Mir et al.,  2013 ; Schlafer & Gifford,  2008 ). Mild endometritis is 
a feature that can be observed after mating, especially in bitches with 
CEH (England, Moxon, & Freeman,  2012 ). 

 Differentiating diseases of the uterus resulting in uterine enlarge-
ment, with or without fluid in the uterus, is usually possible with di-
agnostic imaging techniques, foremost ultrasonographic examination 
which has the advantage compared to radiography in that it can detect 
minor amounts of fluid and uterine pathologies in a uterus that is oth-
erwise of normal size. So far there are no clinically available biomark-
ers for diagnosis of specific uterine diseases in dogs.  

  2    |     UTERINE DISEASE DEVELOPMENT 

 Cystic endometrial hyperplasia and pyometra may develop acutely or 
have a more gradual progression during several oestrus cycles, and 
they occur more frequently with increasing age (Dow,  1959 ; Moxon 
et al.,  2016 ). The degree of systemic illness may vary from mild CEH, 
mucometra or hydrometra with no or few clinical signs to a critical 
case of pyometra that requires intensive care and immediate inter-
vention to prevent death. Early diagnosis of uterine infection is a 
prerequisite for early start of treatment and for promoting survival 
because of potentially life- threatening systemic effects, sepsis and 
serious complications that may develop. The pathogenesis is not yet 
completely understood, but according to the predominant theory, 
repeated influence of progesterone plays an important role in the 
pathogenesis of CEH and pyometra, inducing a gradually more pro-
nounced development of CEH with subsequent accumulation of fluid 

in the uterus, uterine inflammation and susceptibility to opportun-
istic bacterial infection (pyometra) (Dow,  1959 ). This concept of a 
disease entity, the “CEH- pyometra complex,” with pyometra as the 
most severe end- stage, has more recently been questioned as the 
clinical signs mainly depend on whether these is inflammation pre-
sent or not   (De Bosschere, Ducatelle, Vermeirsch, Van Den Broeck, 
& Coryn,  2001 ; Dow,  1959 ). Exogenous hormone treatment has been 
linked with increased risk for developing CEH and pyometra, further 
supporting the importance of hormones in the pathogenesis (Chen, 
Lee, & Wright,  2006 ; Niskanen & Thrusfield,  1998 ; Teunissen,  1952 ). 
However, it is also possible to induce the disease process by bacteria, 
degeneration within tissues with CEH or by other intrauterine fac-
tors such as when performing uterine biopsies (Krekeler et al.,  2013 ). 
As for proliferative lesions, pseudoplacentational endometrial hyper-
plasia (PEH) is characterized by highly organized remodelling of the 
endometrial lining more similar to placentation sites in normal preg-
nancy and endometrial cysts and that differs from what is observed 
in CEH (Schlafer & Gifford,  2008 ; Schlafer, 2012). Other more rarely 
occurring uterine disorders such as endometrial polyps and neoplasia 
can also be found in the uterus and be associated with inflammatory 
uterine changes or not, and as for CEH and PEH, the development is 
not yet fully understood (Schlafer & Gifford,  2008 ). The prospect of 
spontaneous neoplasia in canine patients as a natural disease model 
for human cancer is promising as a win–win for improving knowledge 
on genetics, diagnostics, possible biomarkers and treatments (Davis & 
Ostrander,  2014 )  .  

  3    |     THE IMPORTANCE OF DETECTING 
NOVEL MOLECULAR MARKERS 

 Early diagnosis is central for increasing the likelihood of complete 
 recovery and fertility in cases with less severe pathological changes of 
the uterus. Improved methods for detecting uterine disease caused by 
bacterial infection are imperative for optimal treatment and for mini-
mizing unnecessary antimicrobial use in cases where bacterial infec-
tion is absent (Wedley et al.,  2017 ). Identifying suitable biomarkers 
for early diagnosis of uterine disorders and their differentiation is thus 
highly warranted. Novel advances in the field of genetics and genetic 
test development might enable selection breeding dogs that are more 
resistant to uterine diseases in breeds with high risk of these dis-
eases (Jitpean et al.,  2012 ). Blocking hormonal action or vaccinating 
against bacterial virulence factors may be future non- surgical preven-
tive alternatives, and molecular markers may be useful for identifica-
tion of important hormonal factors and more susceptible individuals 
(Krekeler et al.,  2012 ; Teunissen,  1952 ). 

 Molecular markers are measured to obtain information about 
systemic effects as detected in for example in blood or urine, or 
more localized processes in the uterine tissue by cytological smears 
or biopsies (Fransson et al.,  2004 ; Mir et al.,  2013 ). This is import-
ant especially in the uterine diseases that can be associated with 
life- threatening infection and sepsis, in which laboratory variables 
contribute with valuable information for determining the severity 
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of illness and organ dysfunctions (Wheaton et al., 1989). Moreover, 
genetic studies for identifying individuals prone to develop different 
diseases are conducted and certain genetic marker tests applied in 
breeding programs to encourage breeding animals of the healthiest 
individuals which are less affected by inherited disorders. Breed is an 
important risk factor for uterine disease development. Some breeds 
have been shown to be more prone to developing pyometra and at an 
earlier age than other breeds, indicating that there may be genetic fac-
tors to consider (Jitpean et al.,  2012 ). Similarly, breed differences have 
recently been shown also for the development of CEH (Moxon et al., 
 2016 ). Pregnancy is considered to slightly reduce the risk for pyome-
tra, at least in some breeds, which points to breed differences also 
regarding protective factors (Niskanen & Thrusfield,  1998 ; Hagman 
et al.,  2011 )  . Yet, pregnancy is not completely protective, and CEH 
was reported to be a common feature in breeding bitches despite 
the possible protective effects of regular pregnancies (Moxon et al., 
 2016 ). 

 Rapid and cost- effective diagnostic tests are highly valuable in 
clinical practice and detection of disease- specific- activated genes in 
the uterus, and the resulting products from activated genes have con-
siderable potential as markers in such tests. Research aimed at iden-
tifying molecular markers is facilitated by rapid development of new 
methods allowing measurement of a wide range of different proteins 
(proteomics), metabolites (metabolomics) or global gene activation 
(transcriptomics) in a sample or tissues, and costs for genome se-
quencing are becoming more affordable. For uterine diseases in dogs, 
molecular markers would be valuable to improve diagnostic methods, 
predict prognosis and to gain more information about the different 
physiological and pathological conditions.  

  4    |     MOLECULAR MARKERS IN PYOMETRA 

 Systemic inflammatory response syndrome (SIRS) is present in over 50% 
of bitches suffering from pyometra (Fransson et al.,  2007 )  . Higher blood 
concentrations of endotoxin have been related to poor outcome (death) 
in dogs with the disease but so far there is no rapid, reliable and cost- 
effective method for endotoxin analysis (Okano, Tagawa, & Takase,  1998 ). 
In pyometra cases diagnosed with SIRS, circulating concentrations of 
C- reactive protein (CRP), Prostaglandin 15- ketodihydro- PGF 2α  metabo-
lite (PGM), Serum amyloid A and other inflammatory mediators are in-
creased (Fransson et al.,  2007 ; Hagman et al.,  2006 ; Jitpean, Pettersson, 
et al.,  2014 ; Karlsson et al.,  2016 ). Severe complications associated with 
pyometra include sepsis, septic shock, peritonitis, disseminated bacte-
rial infection organ dysfunctions and death (Conti- Patara et al.,  2012 ; 
Marretta, Matthiesen, & Nichols,  1989 ; Heiene et al., 2007)  . The gener-
alized disease, often present in pyometra, affects several organ systems 
leading to alteration of many variables investigated (Åsheim,  1963 ; 
Capiau, De Schepper, & Van Der Stock,  1987 ; Conti- Patara et al.,  2012 ; 
Hagman et al.,  2006 ; Maddens et al.,  2011 ). 

 Although pyometra is a life- threatening illness, the prognosis is 
favourable in most cases and with a reported mortality rate of 10% 
including euthanasia (Jitpean, Ström- Holst, et al.,  2014 ). The ability of 

clinical and laboratory variables to predict prognosis or the presence 
of complications has recently been evaluated (Jitpean, Ström- Holst, 
et al.,  2014 ). Leucopenia was deemed the most important predictive 
factor because it was associated with an 18- fold increased risk of peri-
tonitis and a 3.5- fold increased risk of prolonged post- operative hos-
pitalization (Jitpean, Ström- Holst, et al.,  2014 ). Moreover, peritonitis 
and/or prolonged post- operative hospitalization were associated with 
findings of abnormal rectal temperature, depression and pale mucous 
membranes. Findings from clinical examination and laboratory testing 
may thus be useful for predicting prognosis in pyometra, but additional 
prospective studies are required for confirmation. 

 Measuring inflammatory variables during recovery may be help-
ful for early detection of complications and systemic inflammation. 
Surgical trauma may induce additional inflammation the day after sur-
gery, which subsequently reduces during recovery until concentrations 
are normalized (Dabrowski et al., 2015)  . If concentrations of acute 
phase proteins CRP, Serum amyloid A and Haptoglobin and other in-
flammatory markers do not decrease, or perhaps increase, a systemic 
inflammation because of complications can be suspected (Dabrowski, 
Kostro, Lisiecka, Szczubiał, & Krakowski,  2009 ; Dabrowski et al., 
 2009 ). Molecular markers that detect other systemic abnormalities 
induced by the disease and for monitoring organ functions will also 
be helpful to assess during recovery (Fransson et al.,  2004 ; Hagman, 
 2014 ; Verstegen, Dhaliwal, & Verstegen- Onclin,  2008 ).  

  5    |     MOLECULAR MARKERS IN THE 
DIFFERENTIATION OF UTERINE DISEASES 

 There are no molecular markers available for clinical practice that can 
differentiate between various uterine diseases unless in cases where a 
systemic response is induced. There are several markers for systemic 
inflammation and various organ function tests that are helpful for op-
timal management of the affected dog, but these are not specific for 
the uterine disorders (Fransson et al.,  2004 ). Mucometra, hydrometra, 
hematometra and pyometra are associated with uterine enlargement 
and the presence of fluid in the uterine lumen, with or without CEH. 
In pyometra, there is a bacterial infection, that is, a risk of endotox-
emia and subsequent SIRS. When selecting the optimal treatment it 
is important to be able to differentiate pyometra from other uterine 
diseases because pyometra is a considered a potential medical emer-
gency, and for this some clinical signs and laboratory variables may be 
helpful. The general condition of the bitch is more often depressed 
in pyometra, and clinical signs such as lethargy and gastro- intestinal 
disturbances more frequently present (Fransson et al.,  2004 ; Hagman 
et al.,  2006 ). If the bitch shows more than three clinical signs, pyome-
tra is also more likely. Moreover, the inflammatory response induced 
is more distinct in pyometra, which is apparent by the results of analy-
ses of laboratory variables and inflammatory mediators (Veiga et al., 
2017). Percentage band neutrophils, CRP and PGM may be useful as 
single or combined markers for predicting pyometra versus mucome-
tra (Fransson et al.,  2004 ; Hagman et al.,  2006 ). Leucocyte differen-
tial counts are generally performed, and analysis of CRP is becoming 
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increasingly used as automated canine- specific methods for routine 
clinical use have been developed (Hillström, Hagman, Tvedten, & 
Kjelgaard- Hansen,  2014 )  . Novel methods or markers for diagnosis, 
detectable in vaginal discharge, could be of interest to explore for di-
agnostic purposes (Burfeind et al.,  2012 )  . 

 It is challenging to diagnose subclinical endometritis or other disor-
ders unless uterine enlargement or fluid in the uterine lumen is detect-
able (Fontaine et al.,  2009 ; Mir et al.,  2013 ). Vaginal cytology is normal 
in most of these cases, and generally no apparent clinical signs of illness 
are seen in the bitch (Mir et al.,  2013 ; Verstegen et al.,  2008 ). If the 
uterine disease induces systemic inflammation, this may be detected 
by laboratory investigations of CRP or other inflammatory markers 
(Dabrowski et al., 2015  ; Karlsson et al.,  2016 ; Hagman, Rönnberg and 
Pejler, 2009). Uterine cytology or histology of transcervically obtained 
samples of biopsies is often necessary for diagnosis of milder uterine 
conditions (Chotimanukul & Sirivaidyapong,  2011 ; Christensen et al., 
 2012 ; Fontaine et al.,  2009 ; Groppetti, Pecile, Arrighi, Di Giancamillo, 
& Cremonesi,  2001 ;   Günzel- Apel, Wilke, Aupperle, & Schoon,  2001 ; 
Mir et al.,  2013 ; Watts, Wright, Lee, & Whithear,  1997 ).  

  6    |     IDENTIFICATION OF NOVEL 
MOLECULAR MARKERS 

 Recently the global gene expression was explored in uterine tissues 
from dogs with CEH, mucometra and pyometra (Bukowska et al.,  2014 ; 
Hagman, Rönnberg, & Pejler,  2009 ; Voorwald et al.,  2015 ). One of 
the studies detected 29 specific genes that are activated in pyome-
tra (Voorwald et al.,  2015 ). Many of these genes are associated with 
chemokines, cytokines, inflammatory cell extravasation, antibacte-
rial action, the complement system and innate immune responses 
(Bukowska et al.,  2014 ; Hagman et al.,  2009 ; Voorwald et al.,  2015 ). 
Another trait of pyometra is increased activation and production of 
proteases, particularly matrix metalloproteases and also toll- like recep-
tors (Chu Py, Salamonsen, Lee, & Wright,  2002 ;   Hagman et al.,  2009 ; 
Silva et al.,  2012 ; Voorwald et al.,  2015 ). Products of activated genes 
specific for different uterine diseases could have potential as molecular 
markers for diagnostic tests in challenging cases to improve the meth-
ods for predicting outcome or as new therapeutic targets (Hagman, 
 2014 ; Karlsson et al.,  2015 ). Of the more interesting genes and their 
respective products to explore further are the secretory leucocyte 
peptidase inhibitor (SLPI), prostaglandin synthases (PTGS2/COX2), ma-
trix metalloproteinases (MMPs), calcium- binding proteins of the S100 
family (S100A12, S100A8 and S100A9), interleukins (IL) foremost IL- 8/
CXCL8 and IL- 6 as these were the most highly activated genes in py-
ometra (Voorwald et al.,  2015 ). It is possible to measure many of these 
products in dogs, although tests are not yet available for routine analy-
sis in clinical practice (Haas, Kaup, & Neumann,  2016 ; Hagman et al., 
 2006 ; Heilmann et al.,  2016 ; Karlsson et al.,  2012 ). The possibility to 
develop tests for analysis of many more gene products in the uterine 
discharge or other body fluids is likely to be more investigated in the fu-
ture. In a recent report, it was also noted that the uterine gene expres-
sion in pyometra differed in bitches that had earlier been treated with 

exogenous progestogen compounds (Voorwald et al.,  2015 ). The effect 
of exogenous hormone treatments and possibilities to influence (acti-
vate or deactivate) genes of uterus deserves further studying. Whether 
the cervix is open or closed in pyometra also influences the uterine 
gene expression and this is worth investigating further as the diagnosis 
can be more challenging when there is no vaginal discharge and the ill-
ness is often more severe in these cases (Voorwald et al.,  2015 ).  

  7    |     CONCLUSIONS 

 Molecular markers helpful for an early diagnosis of uterine diseases 
are needed. Early diagnosis and subsequent early therapeutic inter-
vention improve chances of recovery and restored fertility, and pre-
vents progression to more severe disease stages and development of 
potentially life- threatening complications. Suitable biomarkers should 
be sensitive and specific, and preferably useful for diagnosis, prognos-
tication and estimation of the response to treatment. Activation of 
genes and the resulting products may be measured, and could be use-
ful as markers for diagnostic or prognostic purposes if tests are devel-
oped. Research applying the latest technologies is warranted to obtain 
more knowledge about the genetic background, aetiology, pathogen-
esis and clinical findings of the different uterine diseases, and will be 
valuable for detecting and evaluating novel molecular markers.  
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                                                              A B S T R A C T S                                 

        WORKSHOP 1 
 INNOVATIONS FOR A BETTER LEARNING IN 
ANIMAL REPRODUCTION     

  WS 1.1  |    An E- learning teaching module 
supports active learning and improves 
understanding of the regulation of oestrous 
cycles of domestic species 
     H     Jonker    1    ;       R     Bethlehem    2    ;     P     Vos    1    ;     A     Claes    3    ;     A     Jansen    4    ; 
    J     de  Gier    5    ;     T     van  Haeften    2    
    1 Department of Farm Animal Health,   Utrecht University, Utrecht, The Netherlands  ;  
     2 Department of Biochemistry and Cell Biology, Utrecht University, Utrecht, 
The Netherlands  ;       3 Department of Equine Health, Utrecht University, Utrecht, 
The Netherlands  ;       4 Department of Multimedia, Utrecht University, Utrecht, 
The Netherlands  ;       5 Department of Companion Animal Health, Faculty of Veterinary 
Medicine, Utrecht University, Utrecht, The Netherlands   

     Veterinary students struggle with understanding reproductive 
 physiology due to the large variation between species regarding regu-
lation of their oestrous cycles. An interactive online module on the 
comparative biology of the oestrous cycle of the cow, sow, mare, bitch 
and queen was developed for bachelor students, complementary to 
lectures and seminars. Aim of this module is to improve students’ 
knowledge by providing insight in hormonal changes and regulation 
during the oestrous cycle in domestic animal species and differences 
between species. The E- learning module is a mixture of animations, 
text, pictures, clinical instruction movies, knowledge clips, and quizzes 
with immediate feedback. The module consists of 3 chapters with per 
species one subsection, which can be studied separately. Chapter 1 
gives insight into general cross- species principles of hormones, regu-
lation of these hormones, their role in the oestrous cycle and their 
effect on the reproductive organs. In the species- specific subsections 
students have to actively simulate the hormonal changes during the 
cycle. Chapter 2 relates findings during the physical examination to 
the oestrous cycle. Chapter 3 contains representative clinical case 
studies. The e- learning module was evaluated in a survey. Of the 
responding students (n = 193), 6% did spend <3 h, 27% 3 h, and 67% 
>3 h on the module. They indicated a significant effect in understand-
ing the oestrous cycles of the species. The majority of these students 
highly appreciated the e- learning, recommended its use to others and 
expected to use the module in the postgraduate program.         

  WS 1.2  |    Reproductive endocrinology wet lab 
     A     Waldmann    
   Institute of Veterinary Medicine and Animal Sciences, Estonian University of Life 
Sciences, Tartu, Finland   

     Progesterone (P4) in cow ’ s milk reflects the activity of the corpus 
luteum and thus provides a precise indication of ovarian function. 
The assessment of the hormone is considered a useful parameter 
for veterinary and animal production requirements, including diag-
nosis of anoestrus, confirmation of oestrous signs, differentiation of 
ovarian cysts, evaluation of endocrine therapy, screening of embryo 
donors and nonpregnancy diagnosis. Veterinarians and farmers have 
access to several milk P4 measurement technologies: manual on- farm 
kits based on enzyme immunoassay (EIA) or lateral flow immunoas-
say techniques, semi- automated EIA and the fully automated Herd 
Navigator system (DeLaval) where P4 concentrations are measured 
and the reproductive status of the cows are determined automati-
cally. At the Institute of Veterinary Medicine and Animal Sciences 
of the Estonian University of Life Sciences we have knowledge and 
experience in the development of milk P4 measurement techniques, 
the evaluation of different commercial on- farm milk P4 kits regard-
ing reproductive status and quantitative milk progesterone measure-
ments, as well as the factors which affect milk P4 concentrations and 
assay results. We have incorporated this knowledge into a wet lab 
where the students themselves can measure P4 in milk samples by 
using different on- farm immunoassay techniques (EIA, lateral flow 
immunoassay) and interpret the test results. The goal of the wet lab 
is to improve the students’ abilities to perform such tests, understand 
the working principles of the tests, discuss the test results with regard 
to the test performance and the physiological/pathological status of 
the animals, and critically evaluate the misleading claims (which still 
happen) of the distributors of such tests.         

  WS 1.3  |    Using formative assessments when 
teaching theriogenology in the veterinary 
curriculum in Nottingham, UK 
     W     Wapenaar    
   University of Nottingham, Sutton Bonington, UK   

      Introduction :    In 2016 the School of Veterinary Medicine and Science 
became the first veterinary school to receive international recogni-
tion of excellence in education by receiving the ASPIRE award from 
the international association for medical education (AMEE). Teaching 
delivery maximizes the student experience through early hands- on 
exposure to animals, clinical integration and the use of small group 
and facilitated learning underpinned by e- learning and e- assessment. 
The School uses a community- based clinical teaching model in the 
fifth year.  
  Objective :    In this presentation formative assessments will be intro-
duced as an example of innovative changes implemented in the field 
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of theriogenology. The goal of formative assessment is to monitor 
student learning to provide ongoing feedback that can be used by 
instructors to improve their teaching and by students to improve their 
learning. Recently we introduced formative assessments of practical 
skills gained during theriogenology teaching using a ‘direct observed 
practical skills’ (DOPS) assessment. This practical- skill- oriented forma-
tive assessment helps students recognize their strengths and weak-
nesses and identifies areas that need work. The formative assessment 
also helps faculty to recognize where students are struggling and gives 
the opportunity to address problems immediately.  
  Conclusions :    The cultivation of a broader set of teaching skills 
beyond delivery of core content knowledge is critical, and merits the 
investment of more time to benefit learners. We aim to provide this 
approach to education in a progressive environment, with courses 
designed with clinical outcomes in mind and informed by scientific 
research.       

  WORKSHOP 2 
 MASTITIS     

  WS 2.1  |    Reduction of antimicrobial use in the 
field of mastitis:   the Swiss approach 
     M     Bodmer    
   Clinic for Ruminants, Vetsuisse Faculty, University of Bern, Bern, Switzerland   

     There is an increasing concern of antimicrobial resistance in 
 veterinary as well as in human medicine. Development of antimi-
crobial resistance is multifactorial and high level of usage is one 
of the manageable risk factors. In dairy production most antimi-
crobials are used to treat mastitis during lactation and at dry off 
followed by treatment of uterine infection. Therefore to achieve 
general reduction in the dairy sector several countries focused on 
decreasing usage in mastitis. The main strategies driven by the gov-
ernment and/or the dairy industry are prevention of new infection, 
selective dry cow therapy, evidence based treatment of cows with 
a high cure risk and culling of chronically infected cows. The use of 
critically important molecules is banned from veterinary use in some 
countries and restricted in other countries. Switzerland launched a 
governmental strategy for reduction of antimicrobial use in 2015 
 https://www.star.admin.ch/star/en/home.html  including human 
medicine, veterinary medicine and Veterinary Public Health and 
agriculture. The strategy will focus on 8 fields of activity: monitoring 
of antimicrobial use, resistance control, information and education, 
prevention, research and development, adapting the framework to 
enable effective antimicrobials in future, appropriate use of anti-
biotics, interdisciplinary cooperation. Some important points have 
already been addressed by expert groups i.e. adaption of the law, 
providing treatment guidelines including selective dry cow therapy 
and establishing a bovine health database. In contrast to other pro-
grams, a central database for monitoring antimicrobial use on herd 
and individual animal level respectively is still missing.         

  WS 2.2  |    Successful reduction of antibiotics, the 
Norwegian way 
     O     Østerås    
   TINE SA, Ås, Norway   

      Antimicrobial resistance (AMR) is viewed as a major concern by key 
intergovernmental organizations, and is receiving increasing attention 
in the media. Antimicrobial agent used in livestock is considered as 
one of the causes of AMR. Global Action Plan for reducing the use of 
antibiotics is put in place ( www.who.int ). The paper describes the main 
issues in the reduction strategy in Norway from 1995 onward. The 
total livestock industry put up an action plan with the goal to reduce 
the antibiotic usage by 25% in 5 years, with 1995 as baseline. The 
main issues can be divided in three parts: Firstly, information strat-
egy to change attitude in the usage of antibiotics; secondly, improved 
prevention programs, and management, based on science and avail-
able information in a complete integrated animal recording system; 
thirdly, breeding for better disease resistance. The results were a 
25% reduction after three years, and 50% reduction after 10 years in 
mastitis treatments. The reduction continued, and is at present 60% 
per cow- year, without any detrimental effect on milk quality param-
eters. Norway is at present at 9.9 mg per PCU when fish farming is 
extracted. About 95% of all antibiotic used in dairy cattle is penicil-
lium. Tetracyclines or cephalosporins are hardly used. From 1995 
penicillin resistant  S. aureus  isolated from mastitis has decreased from 
18% to one to three percent. This illustrates a reduction of antibiotic 
usage, without any detrimental effect on milk quality. This is a huge 
contribution to a more robust sustainable milk production in Norway. 
Details will be presented.       

  WORKSHOP 3 
 SWINE REPRODUCTION     

  WS 3.1  |    The modern production sow – 
challenges ahead! 
     J     Kauffold    1    ;     O     Peltoniemi    2    
    1 Large Animal Clinic for Theriogenology and Ambulatory Services, Faculty of 
Veterinary Medicine, Leipzig University, Leipzig, Germany  ;       2 Department of 
Production Animal Medicine, Faculty of Veterinary Medicine, University of Helsinki, 
Saarentaus, Germany   

     Modern swine production faces multiple challenges that include 
animal- welfare driven demands on alternatives to surgical castra-
tion or free farrowing in pens. Another big challenge is that, with 
modern hyperprolific sows, litter size have been tremendously 
increased over the last ten years from ≤13 to ≥17 on average. To 
achieve this there needed to be a major change in reproductive 
physiology of the sow with respect to ovulation rate as well as 
uterine capacity/embryo survivability. Inevitably, similar changes 
needed to occur to reproductive physiology of the sow around 
 farrowing. However, there are numerous problems associated with 
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larger litters which relate to both sows and piglets. They may include 
patterns of parturition, availability of high quality colostrum and milk 
and post- weaning fertility. Higher litter sizes also meant a reduced 
birth weight, likely due to placental inefficiency and limited uter-
ine space. These developments may have led to piglets being occa-
sionally born retarded or, if fully developed, born underweighted of 
less than 800 g. Consequences include reduced postnatal viability/
survival, lower growth rate, immunodeficiency and higher disease 
susceptibility as well as increased pre- weaning mortality. There is 
also compelling evidence that low birth weight is directly linked to 
lower fertility of replacement gilts. The swine industry has adapted 
to cope with these physiological challenges due to the increased lit-
ter size by making major adjustments to feeding strategies. Other 
measures aim at improvement of piglet survivability post- weaning. 
The alarming issues discussed make one wonder whether we are 
pushing the reproductive physiology of the sow beyond what this 
species can take.         

  WS 3.2  |    Use of real time ultrasound to monitor 
reproductive health of the hyper prolific sow 
around farrowing 
     O     Peltoniemi    1    ;     S     Björkman    1    ;     J     Kauffold    2    ;     C     Oliviero    1    
    1 Department of Production Animal Medicine, Faculty of Veterinary Medicine, 
University of Helsinki, Saarentaus, Germany  ;       2 Large Animal Clinic for 
Theriogenology and Ambulatory Services, Faculty of Veterinary Medicine, Leipzig 
University, Leipzig, Germany   

     Application of real time ultrasound (RTU) for monitoring follicular 
development, growth and activity of corpora lutea (CL), status of 
the uterus postweaning and detection of pregnancy in the sow are 
aspects frequently reported in the scientific literature. Recent as 
well ongoing research indicated that RTU may be a highly effec-
tive tool to monitor also udder problems, such as edema or devel-
oping inflammation, and postpartum uterine health of the sow. 
Additionally, RTU can be applied to monitor the body condition of 
the sow based on fat and muscle depths, and the viability of the 
fetuses based on heart beats and activity / movements. At term, 
activity of the CL is linked to colostrum synthesis and their regres-
sion can be monitored with RTU. During parturition, RTU may be 
beneficial as a tool for detecting remnant fetuses and fetal mem-
branes. We have observed in a recent case study using RTU that less 
than half of the modern hyper prolific sows expelled their placentae 
within the expected 4 h after birth of the last piglet and partial or 
retained placentae occurred in 6% of the sows. Therefore, RTU can 
be used for diagnosis of retained placenta after parturition as well as 
diagnosis of metritis and monitoring of uterine involution. The diam-
eter or area and echotexture of the cross- sections of uterine horns 
indicate if involution is normal or delayed. In conclusion, RTU is con-
sidered as a highly useful tool in monitoring reproductive health of 
the sow around parturition.      

  WORKSHOP 4 
 ASSISTED REPRODUCTIVE TECHNIQUES 
IN MARES     

  WS 4.1  |    Assisted reproduction in the mare: 
setting up a successful program 
     C     Herrera    
   Clinic for Reproductive Medicine, Vetsuisse Faculty, University of Zurich, Zurich, 
Switzerland   

     In the last few years, the equine industry has increased the use of 
Assisted Reproductive Techniques (ARTs) to produce foals form valu-
able mares and stallions. The ARTs, which are currently being used 
in horses around the world are: embryo transfer, intracytoplasmic 
sperm injection (ICSI), nuclear transfer, oocyte transfer, preimplanta-
tion genetic diagnosis (PGD), sexed semen and embryo cryopreserva-
tion. Oocyte transfer and Ovum Pick Up (OPU) – ICSI are of particular 
interest for the reproduction of valuable fertile or infertile mares. 
Recently, the efficiency of in vitro production of equine embryos by 
ICSI has been improved [Colleoni et al. 2007,  Proc Am Assoc Equine 
Pract  53:554–559, Hinrichs et al. 2014  J Equine Vet Sci  34:176] and 
therefore, the number of programs incorporating this technique has 
increased significantly. Setting up a program for ARTs in mares pre-
sents a number of technical, economical and professional challenges. 
During the present workshop, we will discuss the necessary condi-
tions to establish a successful assisted reproduction program and 
which are the expected results.         

  WS 4.2  |    Success rates in a commercial equine 
in- vitro embryo production program 
     A     Claes    1    ;     J     Cuervo-Arango    1    ;     G     Cesare    2    ;     G     Lazzari    2    ; 
    S     Colleoni    2    ;     M     de  Ruijter-Villani    1    ;     C     Deelen    1    ;     M     Beitsma    1    ; 
    T     Stout    1    
    1 Department of Equine Sciences, Utrecht University, Utrecht, The Netherlands  ;  
     2 Avantea, Laboratory of Reproductive Technologies, Cremona, Italy   

     Over the last 2–3 years, there has been a surge in interest within the 
sport horse breeding industry for in- vitro embryo production (IVEP) 
via Intracytoplasmic Sperm Injection (ICSI). While the potential advan-
tages of IVEP over embryo transfer have been described, little has 
been published about pregnancy and pregnancy loss rates for IVP 
embryos. The aim of this study was to retrospectively examine the 
efficiency of a large scale IVEP program, including the pregnancy rate 
after transfer of cryopreserved IVP embryos. Data were derived from 
a commercial program in which OPU was performed year- round at 
Utrecht University, and recovered oocytes were shipped overnight at 
22°C to Avantea for in- vitro maturation, ICSI, and in- vitro culture. IVP 
blastocysts were cryopreserved, shipped back and transferred into 
recipient mares on days 4–6 after ovulation. Pregnancy detection was 
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performed at days 14, 28 and 40 of gestation. A total of 527 OPU 
sessions were performed on 312 donor mares. On average, 25.3 fol-
licles were aspirated per OPU session yielding 13.8 oocytes. In 52% 
of the OPU/ICSI sessions, one or more embryos were produced, with 
an average of 1.8 embryos per successful procedure. The pregnancy 
rates at days 14, 28 and 40 for frozen- thawed IVP embryos (n = 261) 
were 56%, 49%, and 48%, respectively.         

  WS 4.3  |    Collection of oocytes from ovaries 
from deceased mares 
     E     Jeannerat    1    ;     D     Burger    1    ;     C     Herrera    1,2    
    1 Swiss Institute of Equine Medicine, Agroscope and University of Bern, Avenches, 
Switzerland  ;       2 Clinic of Reproductive Medicine, Vetsuisse Faculty, University of 
Zurich, Zurich, Switzerland   

     In vivo oocyte collection via Ovum Pick Up (OPU) followed by in vitro 
maturation and intracytoplasmic sperm injection (ICSI) allows the pro-
duction of embryos by subfertile mares. Additionally, oocyte collection 
can be performed when a valuable mare died unexpectedly or had to be 
euthanized, and foals have already been produced by this way (Hinrichs 
et al. 2012,  J Am Vet Med Assoc  241:1070–4). Ovaries should be excised 
immediately and processed up to 4–6 h after death after having been 
transported in saline solution at room temperature. Follicular fluid is 
collected by a combined flushing/aspiration and scraping technique, 
and oocytes are searched under a stereomicroscope (40×). Oocytes can 
then be kept in holding medium at room temperature, protected from 
light, during 24 h and be sent to an ICSI laboratory. During 2 consecu-
tive years, we collected 290 oocytes during 64 OPU sessions (recov-
ery rate 4.5 oocyte per mare) and 361 oocytes from ovaries from 27 
slaughtered mares (recovery rate 13.4 oocyte per mare). Oocyte matu-
ration rate was significantly higher in the OPU group (67.9% vs 43.2%) 
but cleavage rate and blastocyst rate did not differ between both 
groups (56.9% vs 57.6%, and respectively 11.7% vs 8.9%), suggesting 
that oocyte collection after death provides equivalent chances of per-
petuating the genetics of the deceased mare. However, the effects of 
prolonged illness or drugs administered before death on oocyte quality 
and developmental competence still need to be investigated.      

  WORKSHOP 5  
 IMMUNOCONTRACEPTION IN 
CATTLE AND HORSES     

  WS 5.1  |    Indications of immunization against 
GnRH in cattle 
     G     Hirsbrunner    ;     A     Steiner    
   Ruminant Clinic, Vetsuisse Faculty, University of Bern, Bern, Switzerland   

     The manipulation of cycles in female cattle to induce estrus is daily 
routine in dairy and beef farms. Contrarily, in feedlot cattle supposed 
not to be bred and in herds not able to separate bulls and young heifers, 

the suppression of estrus is desired. These cattle when untreated are 
often pregnant when slaughtered and may also cause a disturbance in 
the herd. Pregnant cows at slaughter are undesired from an ethical as 
well as an economical point of view. Anti- GnRH vaccines used 2 times 
4 weeks apart (Bopriva ® , Pfizer Animal Health, Parkville, Australia) in 
Swiss Fleckvieh cows provoked cycle suppression for a median time 
of 70.5 days (range 52–95 days). Using ultrasound, the best easily 
available predictor for duration of cycle inhibition was the absence of 
Type III follicles (larger than 9 mm). A second study using free range 
Eringer cattle on alpine pastures showed that median duration of cycle 
suppression, based on behavior of the cows, was 113 days (<28 days 
between the 2 vaccinations), 191 days (28–35 days between the 2 
vaccinations) and 229 days (more than 35 days between the 2 vaccina-
tions). Both studies demonstrated the reversibility of the vaccination: 
In the first study all cows got pregnant at first/second insemination. 
In the second study, 70% of the cows were calving in the subsequent 
calving season. We can recommend anti- GnRH vaccination for revers-
ible suppression of ovarian activity in dairy cattle as the procedure is 
animal friendly, easily administered and efficient. If cycle suppression 
is desired for a period over 200 days, interval between the 2 vaccina-
tions should be at least 5 weeks.         

  WS 5.2  |    Immunocontraception of horses with 
the porcine zona pellucida vaccine: effects and 
possible mechanisms 
     H     Bertschinger    ;     C     Joone    ;     M     Schulman    
   University of Pretoria, Pretoria, South Africa   

     Immunocontraception relies on selecting target proteins that are 
involved in critical steps of reproduction. Examples are GnRH and 
native porcine zona pellucida (pZP) vaccines. pZP immunocontracep-
tion of feral horses has been practiced in the USA for many decades. 
The mechanism supposedly responsible for the contraceptive effect 
is the prevention of sperm- zona binding, sperm penetration of the 
zona and thus fertilisation of the oocyte. As long as antibody titres 
are sufficiently high, fertilisation will be prevented and the female 
will continue to cycle normally. Our recent research, however, has 
demonstrated that the majority of mares treated with the vaccine 
formulation containing either Freund ’ s complete modified (primary) 
or Freund ’ s incomplete (boosters) adjuvants develop small inactive 
ovaries accompanied by baseline progesterone concentrations and 
anoestrus. Normal cyclicity was recovered some 7–8 months later 
during the following breeding season. As the mares recovered nor-
mal ovarian function it seemed unlikely that an inflammatory process, 
with or without cellular invasion, had taken place. To better under-
stand the mechanism of ovarian shut- down we determined anti- 
Müllerian hormone (AMH) concentrations at strategic times during 
the study. Notably AMH, which is well correlated with small antral 
follicle counts in the mare, was not detectable during the periods of 
ovarian suppression. Also interesting was an AMH rebound that coin-
cided with the recovery in ovarian cyclicity. Our results indicate that 
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prevention of fertilisation is not the only mechanism responsible for 
pZP- immunocontraception in mares. Treatment is also followed by a 
period of ovarian dysfunction and anoestrus and this is related to the 
loss of or malfunction of small antral follicles.      

  WORKSHOP 6 
 ERADICATION OF BVD     

  WS 6.1  |    The eradication of bovine viral 
diarrhoea in Sweden 
     R     Båge    1    ;     A     Ohlson    2    
    1 Division of Reproduction, Department of Clinical Sciences, Swedish University of 
Agricultural Sciences, Uppsala, Sweden  ;       2 Development and Services for Farmers, 
Växa Sverige, Stockholm, Sweden   

     Infections with bovine viral diarrhoea virus (BVD) are endemic in 
cattle populations worldwide and result in major economic losses. A 
voluntary surveillance and control programme for eradication of BVD 
without vaccination was launched by the Swedish Dairy Association in 
1993. The government and farmers share sampling and testing costs. 
From June 2001, it was compulsory for all cattle herds to be tested 
on regular basis. A risk- based surveillance scheme was introduced 
in 2010 when the country was divided in regions according to BVD- 
status. Individual herds were risk- categorised based on number of 
contact herds. Surveillance of dairy herds is performed on bulk milk in 
the milk recording and beef herds by blood sampling at slaughter. Field 
testing can be done as backup if herds are not accessed at slaughter 
or milk recording. All animals are screened in identified infected herds 
and persistently infected virus carriers are removed. Important key 
elements are to prevent introduction of BVD in non- infected herds 
and to work for a positive attitude to biosecurity among farmers. 
The scheme is designed to detect presence of infection at a herd 
design prevalence of 0.02%, with 99% confidence. The within- herd 
design prevalence is set to 30%. Diagnostic testing is performed at 
the National Veterinary Institute, Uppsala, using an indirect antibody 
ELISA (Svanovir ®  BVDV- Ab ELISA) for antibody detection and an in- 
house immunoperoxidase and PCR tests for virus detection. In the 
end of 2013, there were no herds with ongoing infection; the latest 
new infected herd was identified in 2011. The last virus- positive ani-
mal was born in 2012. In 2014, Sweden was declared free from BVD. 
The programme is still active with surveillance to detect new introduc-
tion, mainly founded by the government.         

  WS 6.2  |    Swiss BVD eradication program 
     C     Keller    
   Veterinary Service Canton Berne, Bern, Switzerland   

     In Switzerland 1.5 million cattle are held in 40,000 farms, 2/3 of 
which are milk producers. In 2004, Swiss farmers requested the 
Federal Veterinary Office to initiate a BVD control program and as a 

consequence the eradication started in 2008. Since then, the frequency 
of calves persistently infected with BVDV (PI animals) decreased from 
1.4% to less than 0.02%. The eradication program was carried out in 
3 phases. Summer pasture and contract rearing where animals from 
several herds are mixed were complicating factors. The local veteri-
nary authorities were challenged in many ways during the different 
phases of the eradication program. Initial phase (2008): all cattle were 
tested for BVDV in late 2008. PI animals were immediately eliminated. 
Frequency of PI animals declined to 0.8%. Logistical aspects and man-
agement of data volume were predominant in this phase. Calf phase 
(2009–2011): In the 2nd phase, all newborn calves were tested for 
BVDV. The tissue sampling was integrated in standard yellow ear tags 
and could therefore be done by the farmers. If a result was positive, 
the calve was eliminated and pregnant cows within the affected herd 
were restricted until calving. Frequency dropped further to 0.3%. In 
this phase, the identification of bovines tested false negative was cru-
cial although complex. Surveillance phase (2012- presence): In 2012 
the program shifted from calf testing to serological herd testing to 
determine their BVD negative status. Bulk milk testing in dairy herds 
and blood testing of the remaining farms was done. Measures to con-
trol case herds more efficiently were applied since autumn 2015. The 
accurate investigation of the sporadically appearing control cases is 
one of the most important issue in this phase to prevent re- spreading 
of BVD.      

  WORKSHOP 7 
 REGULATION/MAINTENANCE OF 
CANINE AND FELINE PREGNANCY     

  WS 7.1  |    Regulation/maintenance of feline 
pregnancy 
     S     Schaefer-Somi    
   Centre for Artificial Insemination and Embryo Transfer, University of Veterinary 
Medicine, Vienna, Austria   

     In felines, progress was made in the investigation of the  establishment 
of pregnancy; however, many questions are still open. The develop-
ment and maintenance of pregnancy in cats is different from canines, 
even though anatomically and histologically both species have the 
same placenta type. In cats, the placenta produces progesterone in 
the second half of pregnancy, in dogs, this is not the case. In both 
species, relaxin is secreted by the fetal trophoblast. In cats, nida-
tion, invasion, implantation, and placentation take place a few days 
earlier than in dogs. On the molecular level, similar immune cells, 
growth factors and enzymes were detected, however, the interac-
tion and regulation is not well understood. Immunotolerance of the 
fetal allograft was found to be dependent on a balance between 
placental regulatory T cells and Th17 cells. As in dogs, in the uterus 
of pregnant cats we recently assessed an increase in the expres-
sion and activity of matrix metalloproteinase (MMP)- 2 toward the 
implantation stage, important for the degradation of the extracellular 
matrix. Furthermore we observed upregulation of insulin like growth 
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factor- II, epidermal growth factor and interferon- γ toward the post 
implantation and placentation stage; and expression of other genes 
important for proliferation and vascularization like hypoxia induc-
ible factors (HIF) and vascular endothelial growth factor. Especially 
HIF2A increased during placentation. Similar to dogs, the feline pla-
centa was found capable to synthesize prostaglandin (PG)F 2α , how-
ever, peak serum PGFM concentrations were measured a few days 
earlier than in dogs.         

  WS 7.2  |    Establishment and maintenance of 
canine pregnancy 
     M     Kowalewski    
   Institute of Veterinary Anatomy, Vetsuisse Faculty, University of Zurich, Switzerland   

     The successful establishment and maintenance of canine pregnancy 
depend on luteal progesterone (P4). There is no active luteolytic mech-
anism in the absence of pregnancy, resulting in passive luteal regres-
sion and extended pseudopregnancy. Conversely, the prepartum 
luteolysis is an acute inflammatory process associated with increased 
amounts of circulating prostaglandin (PG)F 2α . PGs are important for 
establishment of luteal function in the dog, however, a luteolytic role 
of intraluteal PGF 2α  was ruled out. The endocrine control of canine 
parturition is not fully understood. Accordingly, although devoid of 
steroidogenesis, the placenta is an important endocrine organ, e.g., the 
fetal placental relaxin (RLN) remains the only reliable marker of preg-
nancy in the dog. Its expression seems to be controlled by P4. Thus, 
the placenta responds to circulating levels of this hormone, thereby 
controlling the maintenance of pregnancy. As part of this mechanism, 
the prepartum luteolytic cascade appears to be initiated at the level 
of the placental feto- maternal communication between P4 receptor 
(PGR)- expressing maternal decidual cells and PG- synthesizing fetal 
trophoblast. Interfering with PGR function initiates the luteolytic 
cascade. Importantly, there is no pregnancy-  or parturition- related 
increase in estrogens and only sporadically increased levels of cortisol 
are detected. Moreover, increased expression of the glucocorticoid 
receptor (GR/NR3C1) is not needed for initiating the prepartum PG 
release. During the workshop, current insights into the endocrinol-
ogy of canine pregnancy will be presented, together with some new, 
unpublished data recently generated in our laboratory. (Supported by 
the SNSF grant No 31003A_160251.)      

  WORKSHOP 8 
 ASSISTED BIOTECHNOLOGY IN FEMALES     

  WS 8.1  |    Assisted biotechnologies in females: a 
comparative overview 
     S     Chastant    1    ;     M     Saint-Dizier    2    
    1 Toulouse National Veterinary School, Toulouse, France  ;       2 UMR 85, François 
Rabelais University, Tours, France   

     Due to differences in their physiology, histology and/or anatomy, the 
performances of assisted reproductive biotechnologies are amazingly 
variable among domestic species. The objectives and interests of the 
various techniques are also very different. This workshop will provide 
an overview of interspecific differences in assisted reproduction, with 
a focus on carnivores and ruminants. In cows, artificial insemination is 
routine (90% of dairy cows), ovarian stimulation is efficient (6.2 trans-
ferable embryos per donor and session), embryo transfer is widely 
performed (140,000 embryos transferred in Europe in 2015), with 
relatively high pregnancy rates (40%) after in vitro embryo production 
and freezing/thawing. Calves are born from OPU- IVF and also after 
somatic cell nuclear transfer (10% of births compared to the number of 
embryos transferred); sperm cells can easily be sex- sorted and embryos 
genotyped (more than 1000 embryos genotyped in Europe in 2015). 
Carnivores are in a contrasted advancement: in dogs, artificial insemi-
nation (75% pregnancy rate) and nuclear transfer/transgenesis (a few 
hundreds of puppies born) are the only techniques practiced, the first 
in the field, the second restricted to labs. To date, no in vitro produced 
puppy has been born. Some nuances have to be added since major 
differences exist among ruminants and among carnivores: assisted bio-
technologies are less developed in sheep and goat compared to cows, 
whereas results are far better in feline species than in canine.      

  WORKSHOP 9 
 OMICS TECHNOLOGIES  

     WS 9.1  |    Proteomic insights into the 
mechanism of sperm quality 
     A     Ciereszko    ;     J     Nynca    ;     M     Dietrich    ;     M     Słowińska    ; 
    B     Westfalewicz    ;     A     Mostek    
   Institute of Animal Reproduction and Food Research of Polish Academy of Science, 
Olsztyn, Poland  ;       

     “Proteomics” refers to large comprehensive studies of proteins that 
are expressed by the genome, with a focus on the identification, quan-
tification and localization of proteins, post- translational modifications 
and interactions. Because transcription and translation are silenced 
in mature spermatozoa, it is implied that almost all macromolecular 
events in sperm cells take place at the level of proteins. This makes 
sperm well suited for proteomic studies. A proteomic approach has 
recently been introduced to farm animal semen studies. Studies of bull 
semen shed new light on protein composition of seminal plasma and 
fluids from the epididymis and seminal vesicle. Some of these proteins 
have been proposed to be biomarkers of fertility. The maturation of 
spermatozoa in the epididymis has also been characterized in depth. 
Moreover, proteome changes in seminal plasma and spermatozoa 
during cryopreservation have been characterized and used for bet-
ter understanding of the mechanism of cryoinjuries. Carbonylation 
of proteins has been recognized as an important modification related 
to cryocapacitation. Proteomic maps have been developed for boar 
and ram sperm, as well as poultry species (chicken, turkey). Recent 
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advances in fish sperm proteomics are important contributions for 
better understanding the mechanisms of fish physiology (motility acti-
vation, sperm maturation) and reproductive biotechniques (sex rever-
sal, cryopreservation). (Supported by grants 2013/09/N/NZ9/01655, 
2013/09/B/NZ9/01752, 2015/17/B/NZ9/01542, 2016/21/B/NZ9/ 
03620; partially covered by KNOW Consortium: “Healthy Animal—
Safe Food” (Ministry of Sciences and Higher Education; Dec: 05- 1/
KNOW2/2015).)         

  WS 9.2  |    Metabolome profiling and its 
relationship to sperm quality 
     S     Fair    
   University of Limerick, Limerick, Ireland   

     As metabolites are the end products of biochemical pathways, they 
are potentially more representative of downstream events of gene 
expression and more closely related to the actual phenotype than 
either transcriptomics or proteomics. However, little attention has 

been paid to the relationship between metabolic markers, sperm qual-
ity and subsequent fertility. Sperm have relative little cytoplasm and 
the advent of mass spectrometry based techniques to replace/com-
plement nuclear magnetic resonance has allowed the more detailed 
characterisation of metabolites in both sperm and seminal plasma. 
A recent study reported a total of 69 metabolites in human sperm, 
although the study did not differentiate between sperm from fertile or 
subfertile males (Paiva et al. 2015,  Andrology  3:496–505). Our group 
recently characterised the seminal plasma metabolite composition in 
bulls of varying fertility which were used in artificial insemination and 
found that the amino acid isoleucine and the fatty acid tricosylic acid 
were significantly correlated with the pregnancy rate of bulls whose 
semen was used as non- sex- sorted sperm. However, in the same 
study, the amino acid glutamic acid and the fatty acid arachidic acid 
were correlated with pregnancy rate in bulls whose sperm was used 
as sex- sorted sperm, suggesting that different markers of fertility are 
required for non- sorted and sex- sorted sperm (Holden et al. 2017, 
 Theriogenology  87:221–228). There is an urgent need to develop a 
better understanding of the relationship between the sperm metabo-
lome, sperm function and ultimately fertility.        
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                                                                 A B S T R A C T S                                  

        ORAL COMMUNICATIONS     

  OC 1.1  |    Are pre- partum plasma progesterone 
concentrations a valid tool to predict the onset of 
parturition in HF dairy cows? 
     J     Parlevliet    ;       J     Gooijer    ;     H     Vernooij    ;     P     Vos    
   Department   of Farm Animal Health, Faculty of Veterinary Medicine, Utrecht 
University, Utrecht, The Netherlands         

     The objective of this study was to evaluate the clinical use of 
 decreasing progesterone (P4) concentrations (ng/ml) in predicting the 
onset of calving time in cows over 265 days of gestation. Plasma P4 
levels were checked 3 times a week from ± 265 days of pregnancy 
until parturition. Cows (n = 268) were either induced for parturition 
using dexamethasone (40 mg) with or without prostaglandins (25 mg) 
or not induced. Only cows at full- term gestation (n = 158) were used 
for further analysis. P4 concentrations of non- induced cows on Day 
1 before parturition were significantly lower (difference 1.14 ng/ml; 
p < 0.01) than those of induced cows. On the day of parturition, no 
significant difference was observed in P4 concentration for the two 
groups (1.0 ng/ml ± 0.17 [Mean ± SEM]). A significant correlation 
was found between P4 concentrations at Days 0–7 before parturi-
tion (Est −0.53 to −2.77; p < 0.05). From >8 days before parturition, 
no significant relationship was seen. P4 concentrations declined mark-
edly within 2 days of parturition in all groups (Est. −4.58; p < 0.01). 
For each individual cow and each interval (number of days before par-
turition), the average decrease or increase in P4 concentrations was 
calculated, as well as the 95% confidence interval and 95% reference 
interval. The variance in P4 concentrations and decrease/increase was 
very high (0.3–3.3 ng/ml), showing a significant overlap for each in-
terval. Based on the mean P4 concentrations and hence the average 
decrease/increase in P4 concentrations (95% reference interval), pre- 
partum plasma P4 profiles were not a useful clinical tool to predict the 
onset calving time in cows.         

  OC 1.2  |    Treatment efficacy for experimentally 
induced ascending placentitis in mares 
     I     Canisso    1    ;     B     Curcio    1,2    ;     F     Pazinato    2    ;     L     Borba    2    ;     L     Feijó    2    ; 
    CE     Nogueira    2    
    1 Veterinary Teaching Hospital, University of Illinois, Urbana, IL, USA  ;       2 Federal 
University of Pelotas, Capão do Leão, RS, Brazil   

     The overall goal of this study was to assess the effectiveness of 
 various therapeutic combinations of a long- acting estrogen (estradiol 

cypionate; ECP) and a long- acting progestin (altrenogest; ALT) in 
addition to a basic treatment for placentitis with trimethoprim- 
sulfamethoxazole and flunixin meglumine (TMS+FM). Pregnant 
mares (300 d gestation, n = 46) were randomly split into a control 
group (CONT, n = 8), and experimentally induced ascending placenti-
tis groups (n = 38). Ascending placentitis was experimentally induced 
via intra- cervical inoculation of Streptococcus equi. Thereafter, 
induced mares were randomly assigned into: TMS+FM (n = 8); 
TMS+FM+ALT (n = 8); TMS+FM+ALT+ECP (n = 6); TMS+FM+ECP 
(n = 6); and no treatment (INOC, n = 10). Treatments were started 
48 h after bacterial inoculation and carried out for 10 d. Continuous 
data were analyzed by ANOVA, and categorical data analyzed by 
Fisher ’ s exact test. Mares in the TMS+FM+ECP (346 ± 5; 46 ± 4 
d) and CONT (335 ± 5; 35 ± 5 d) groups had the longest gestation 
lengths and induction to delivery intervals. However, gestation 
length for these groups was similar to TMS+FM+ALT+ECP (330 ± 11; 
22 ± 6 d). Foal survival at parturition and 7 d post- delivery were sim-
ilar across treated groups (66.7–100%), and CONT group. Similar to 
CONT, TMS+FM+ECP had no high- risk foals; other treated groups 
had higher incidences (50–75%) (p < 0.05). The inclusion of ECP in 
the treatments resulted in foals with body weight similar to CONT 
group (p > 0.05). In conclusion, mares with experimentally induced 
ascending placentitis benefited from estrogen supplementation, but 
progestin supplementation did not appear to make a difference in 
outcomes. (Funds: CNPq, FAPERGS, and CAPES (Bolsista – Brasil 
#99999.005570/2015- 08)).         

  OC 1.3  |    Season effects on equine foetal and 
neonatal development 
     E     Beythien    1    ;     J     Aurich    2    ;     M     Wulf    1    ;     C     Aurich    2    
    1 Graf Lehndorff Institute for Equine Sciences, Neustadt (Dosse), Germany  ;  
     2 University of Veterinary Medicine, Vienna, Austria   

     In horses, metabolic activity changes with season. We hypothesized 
that this leads to the birth of smaller foals early in the year. Mares 
and their foals were assigned to three groups by day of foaling within 
the year (e.g. 1 Jan=day 1): Group 1 (n = 10) day 40–65, group 2 
(n = 8) day 67–92, group 3 (n = 9) day 94–121. Groups did not dif-
fer with regard to parity. In foals, height at withers and weight were 
determined on days 1–5 and weekly until 12 weeks of age. Chest 
circumference, distances fetlock- carpus, carpus- elbow, poll- nose 
and crown- rump length were determined weekly over 12 weeks. 
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Differences among groups and changes over time were analysed 
by repeated measures GLM- ANOVA with time as within and group 
as between subject factor and parity as covariate. Placental weight 
(p < 0.05) and surface (p < 0.01) were lower in mares of group 1 than 
in groups 2 and 3. Foal weight and length measurements increased 
over time (p < 0.001) but height was consistently lower in group 1 
than in groups 2 and 3 (p < 0.05) while weight did not differ among 
groups. Fetlock- carpus, carpus- elbow (both p < 0.01) and poll- nose 
length (p < 0.05) were lower in group 1 than in groups 2 and 3. Crown 
rump length was not affected by group but the only variable affected 
by parity (p < 0.05). Neither gestation length nor sex ratio of foals 
differed among groups. In conclusion, foetal size is reduced when the 
final growth phase coincides with the winter months and this also 
impacts neonatal growth.         

  OC 1.4  |    Dose finding of intravaginal 
Prostaglandin E 2  application in farrowing sows 
during parturition 
     R     Bill    ;     H     Nathues    ;     A     Grahofer    
   Clinic for Swine, Vetsuisse Faculty, University of Bern, Bern, Switzerland   

     The duration of parturition influences piglets’ vitality and sow ’ s 
health. Oxytocin is widely used in farrowing sows to improve the 
birth process. However, oxytocin comes along with negative ef-
fects requesting alternatives from human medicine. The aim of this 
study was to evaluate the safety and efficacy of Prostaglandin E 2  
(PGE 2 ) in different concentrations as an intravaginal applied gel. 
Twelve sows were randomly allocated to one of four treatment 
groups: 2 mg PGE 2  (H/human dosage), 1 mg PGE 2  (M), 0.5 mg PGE 2  
(L) and placebo gel (P). The gel was administered after the birth of 
the fourth piglet. Total duration of birth (time between first piglet 
and last placenta), piglet interval and placenta expulsion duration 
(time between first and last placenta) were recorded, and each pig-
let was scored for meconium staining and vitality. Further, stillborn 
piglets were categorized into ante- partum and intra- partum deaths. 
In group M the duration of birth was 284 min (average of 14.3 pig-
lets per litter), whereas in all other treatments it was more than 
400 min (average of 18.0 piglets per litter). The piglet interval was 
10.1 min in group H compared to 10.2 min in group M, 16 min in 
group L and 21.4 min in group P. In group M the placenta expul-
sion duration was 119 min in contrast to the other groups with an 
average of 306 min. Severe meconium staining in more than 10% of 
piglets was observed in group H and L. Moreover, piglets of group 
H showed oedematous and haemorrhagic umbilical cords, leth-
argy and anoxia and also intra- partum deaths were recorded. This 
study revealed that an application of 1 mg PGE 2  intra- partum has 
the most beneficial effects on the birth process in sows. Further 
 investigation is necessary to confirm the positive effect of PGE 2  in 
daily practice.         

  OC 2.1  |    Functional status and miRNA profile of 
cryopreserved bovine sperm 
     E     Malama    1    ;     S     Bauersachs    2    ;     J     Bick    2    ;     U     Witschi    3    ; 
    E     Hasenpusch    4    ;     T     Röpke    4    ;     M     Siuda    1    ;     F     Janett    1    ;     H     Bollwein    1    
    1 Clinic for Reproductive Medicine, Vetsuisse Faculty, University of Zurich, Zurich, 
Switzerland  ;       2 Group of Animal Physiology, Institute of Agricultural Sciences, ETH 
Zurich, Zurich, Switzerland  ;       3 Swissgenetics, Zollikofen, Switzerland  ;       4 Rinderzucht 
Schleswig- Holstein eG, Neumünster, Germany   

     Our study focused on the relation between bovine sperm functional 
status and miRNA profile. Cryopreserved sperm of five Brown Swiss, 
two Swiss Fleckvieh, two Red Holstein and one Simmental bull in 
station A (n A =10), and nineteen Holstein- Friesian bulls in station B 
(n B =19) were analyzed. At 0 (0 h) and 3 h of post- thaw incubation, 
sperm plasma membrane integrity, intracellular Ca 2+  levels, mito-
chondrial and esterase activity were simultaneously assessed using 
a flow cytometric panel with propidium iodide, Fluo- 4 AM, DiIC1(5) 
and calcein violet ΑΜ, respectively. Total RNA was extracted with a 
modified TRIzol ®  protocol. Small RNA libraries were analyzed with an 
Illumina ®  HiSeq 2500 sequencer. Unique sequences were mapped 
to a collection of non- coding RNA sequence databases using BLAST. 
Spearman ’ s correlation coefficients (r s ) between sperm traits and 
miRNA expression levels were computed. Analysis revealed 435 
and 225 unique miRNAs in samples of stations A and B, that were 
 assigned to 90 and 78 miRNA clusters, respectively; 63 clusters were 
common in samples A and B. MIR34B, MIR100 and MIR191 were the 
most abundant transcripts in samples of both stations. Sperm traits 
were correlated (p < 0.05) with the expression levels of at least two 
miRNAs. MIR21- 5p expression levels were related to all sperm traits 
(0.71 ≤ |r s |≤0.82, p < 0.05 for station A; 0.46 ≤ |r s |≤0.63, p < 0.05 for 
station B). The percentage of sperm with intact plasma membrane, 
low Ca 2+  levels, high mitochondrial and esterase activity (0 h) showed 
a correlation with the expression levels of 12/90 and 2/78 miRNAs in 
samples A and B, respectively. Our results suggest a relation between 
sperm functional status and miRNA profile in the bovine; however, 
station-  or breed- specific effects should be further explored.         

  OC 2.2  |    Anti- Müllerian Hormone profiling in 
prepubertal stallions with abnormal testicular 
development 
     D     Scarlet    1    ;     J     Kuhl    1    ;     M     Wulf    2    ;     N     Ille    1    ;     M     Köhne    1    ;     C     Aurich    1    
    1 University of Veterinary Medicine, Vienna, Austria  ;       2 Graf- Lehndorff Institute, 
Neustadt (Dosse), Germany   

     Anti- Müllerian Hormone (AMH) has been suggested as a biomarker 
for detection of cryptorchid or pathologic testes in adult stallions. 
However, the ability to identify stallions with testicular pathologies 
during their prepubertal life has not been analyzed so far. We hypoth-
esized that AMH and testosterone determinations in colts during the 
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first year of life can help identifying animals having abnormal testes 
during postpubertal life. Warmblood colts (n = 16) born and raised 
at the same stud were included. Blood samples for determination 
of AMH and testosterone were collected from birth onwards every 
4 weeks until the age of 1 year. At 2 years, testicular development 
was assessed, total testicular volume calculated and AMH and testos-
terone concentration determined. Statistical analysis was performed 
by ANOVA using a general linear model for repeated measures. In 2 
stallions, unilateral cryptorchism and in other 4 stallions, subnormal 
total testicular volume (<mean minus SD) was diagnosed at 2 years. 
AMH concentration changed over time (p < 0.001) but was similar 
within the first year of life irrespective of testicular morphology and 
location. At 2 years of age, AMH concentration was higher (p < 0.01) 
in stallions with abnormal testes (39.7 ± 12.7 ng/ml) than in controls 
(8.0 ± 0.2 ng/ml). No differences were observed with regard to tes-
tosterone concentration between groups at any time. In conclusion, 
differences in AMH concentration in stallions with abnormal testicular 
development do not occur before puberty and can thus not be used 
for detection of such animals before puberty.         

  OC 2.3  |     In vivo  imaging of horse sperm transit 
and mobility in the mare genital tract 
     E     Caldas    1    ;     F     Reigner    1    ;     M     Magistrini    1    ;     P     Barrière    1    ;     T     Gascogne    1    ; 
    T     Blard    1    ;     Y     Gaude    1    ;     H     Gadêlha    2    ;     M-C     Blache    1    ;     X     Druart    1    
    1 Physiology of Reproduction Unit, National Institute of Agricultural Research (INRA), 
Nouzilly, France  ;       2 Department of Mathematics, University of York, York, UK   

     An adequate timing with ovulation of the transit of the spermato-
zoa in the female genital tract is critical for the success of fertili-
zation after insemination in mammals. The impact of several male 
and female factors on the horse sperm transit in the mare genital 
tract was investigated by  in vivo  imaging. A total of 1.10 9  fluores-
cently labelled horse spermatozoa (R18 + MitoTracker Green) were 
co- inseminated with near infrared fluorescent 2 μm diameter beads 
in the base of the uterus of mares in oestrus.  In vivo  imaging was 
performed in the vagina, cervix and uterus at 5, 30 and 120 min 
after their deposit, using the pCLE methodology (probe Confocal 
Laser Endomicroscopy). A 1.5 mm diameter optic probe was in-
serted into the uterus through the cervix with the help of a flexible 
catheter. A dual band laser source was used to induce fluorescence, 
and detect beads and spermatozoa using 2 separate laser channels. 
Video sequences were recorded at 12 images per second to assess 
the number and the mobility of spermatozoa/beads in the different 
compartments of the tract over time. A first experiment aimed to 
assess the male and female effect (5 stallions × 5 mares) and the side 
of ovulation (ipsi-  vs. contralateral) on sperm distribution. A second 
experiment compared oestrus vs. luteal phase mares to quantify the 
impact of uterine contractions on the spermatozoa distribution. The 
overall results showed a rapid transfer of both beads and sperma-
tozoa from the base to the upper part of the uterus indicating the 
active role of uterine contractions on sperm transit.         

  OC 2.4  |    Diffusion weighted imaging in canine 
prostate gland diagnosis with magnetic resonance 
imaging 
     K     Lorenc    1    ;     K     Skierbiszewska    1    ;     T     Jasinski    1    ;     M     Czarniecki    2    ; 
    K     Siewruk    1    ;     B     Ciszkowska    1    ;     A     Wehrend    3    ;     Z     Gajewski    1    
    1 Department of Large Animal Diseases with Clinic, Faculty of Veterinary Medicine, 
Veterinary Research Centre and Center for Biomedical Research, Warsaw University 
of Life Sciences – SGGW, Warsaw, Poland  ;       2 Department of Radiology, Mazowiecki 
Szpital Bródnowski, Warsaw, Poland  ;       3 Clinic for Obstetrics, Gynecology and 
Andrology of Small and Large Animals, Justus-Liebig-University Giessen, Giessen, 
Germany   

     Diffusion weighted imaging (DWI) is used to characterize random 
movement (diffusion) of water molecules inside the tissue. Restricted 
diffusion has become a validated marker of clinically significant 
prostate cancer. With DWI being inversely proportional to tumour 
Gleason grade. According to the current protocols DWI plays a major 
role in a diagnostic imaging of prostate gland peripheral zone (PZ). 
DWI was shown to be most challenging part of multiparametric 
Magnetic Resonance Imaging (mp- MRI) due to inherent low signal- 
to- noise ratio and susceptibility to the artefacts. Therefore it is 
 important to employ a robust and efficient acquisition scheme for 
DWI. Twelve dogs (4–14 years) underwent general anaesthesia and 
mp- MRI protocol. MRI were conducted on Discovery MR750w 3.0T, 
coil GEM Large Flex. In four dogs (9–12 years) echo- planar DWI 
( EP- DWI), FOCUS- DWI and PROPELLER- DWI were acquired for 
DWI comparison. Each DW image was reviewed in terms of image 
quality, distortions and artefacts. In all category images were given 
a qualitative score. Reader was blinded to the patient and sequence 
name. PROPELLER- DWI was scored better in all three categories 
(image quality, distortion and artefacts) comparing to FOCUS- DWI 
and EP- DWI. FOCUS- DWI was scored better compared to traditional 
EP- DWI. Apparent diffusion coefficients were not statistically dif-
ferent for all sequences in PZ (ADC mean for all sequence: 1057), in 
transition zone (ADC mean for all sequence: 1642). PROPELLER- DWI 
is a promising alternative sequence for DWI acquisition, which dem-
onstrates better image quality, decreasing the number of artefacts and 
distortion at a cost of longer acquisition time.         

  OC 3.1  |    Cortisol claws concentrations in dogs 
from birth to 60 days of age 
     J     Fusi    1    ;     T     Peric    2    ;     B     Bolis    1    ;     A     Rota    3    ;     A     Comin    2    ;     MC     Veronesi    1    
    1 Department of Veterinary Medicine, University of Milan, Milan, Italy  ;       2 University 
of Udine, Udine, Italy  ;       3 Ambulatorio Veterinario Associato Pellegrini E. Rota A., 
Almenno San Bartolomeo, Italy   

     During the last fetal stage of development and in the neonatal  period, 
the hypothalamic- pituitary- adrenal (HPA) axis secretes cortisol (C), 
 responsible for several physiologic processes. The claws were  recently 
proved to be a useful, non- invasive matrix for long time- frame 
 retrospective C levels analysis also in puppies (Veronesi et al. 2015, 



     |  53ABSTRACTS

 Theriogenology  84:791–796). Because of the scarce knowledge on 
canine perinatology, this study was aimed to assess the C concentra-
tions in claws of newborn puppies collected at birth, 30 and 60 days 
of age, and to evaluate the possible influence of age, gender and type 
of birth on C claws accumulation. The study was performed on 58 
large purebred, normal, healthy puppies, born by spontaneous or ce-
sarean parturition. The mean C claws concentrations significantly de-
crease from birth (26 ± 16.39 pg/mg) to 30 (10 ± 4.53 pg/mg) and 60 
(6 ± 3.12 pg/mg) days of age (p < 0.0001); a decrease was also seen 
from 30 to 60 days of age (p < 0.05). No influence of newborn gender 
and type of birth was found. This trend of decrease is in agreement 
with data reported by (Veronesi et al. 2015,  Theriogenology  84:791–
796) in dead puppies, and suggests the important role of C around 
the time of birth. However the exact source of the C accumulated 
in claws of puppies at birth must be clarified, while the source of C 
accumulated at 30, and even more at 60 days, can be supposed to be 
addressed to the newborn itself.         

  OC 3.2  |    Cell type- specific analysis of the 
endometrial transcriptome during the period of 
recognition of pregnancy in the pig 
     S     Bauersachs    ;     J     Bick    ;     SE     Ulbrich    ;     S     Zeng    
   Group of Animal Physiology, Department of Environmental Systems Science, 
Institute of Agricultural Sciences, ETH Zurich, Zurich, Switzerland   

     Porcine blastocysts start to elongate between Days 11–12 of  gestation. 
At the same time the secretion of estradiol, the porcine signal for 
 maternal recognition of pregnancy (MRP), is increasing. On the other 
hand, endometrial secretions are important for conceptus growth and 
development. Based on the results of the analysis of whole endome-
trial tissue samples, the present study evaluated cell type- specific gene 
expression on Day 12 of pregnancy. RNA- sequencing (RNA- Seq) was 
conducted in luminal epithelium (LE), glandular epithelium (GE) and 
stromal areas (S) isolated from uteri of Day 12 pregnant and cyclic 
gilts (each group n = 4), respectively, by laser capture microdissection 
(PALM LCM, Zeiss). Total RNA was isolated (RIN >7.5) and used for 
RNA- Sequencing (Ovation SoLo RNA- Seq System, NuGEN; Illumina 
HiSeq 2500). The obtained sequence data was analyzed with standard 
tools, including quality trimming, adapter clip, mapping to the genome, 
removal of PCR duplicates, and counting reads. Statistical analysis iden-
tified 1338, 286 and 690 differentially expressed genes (FDR 1%) for 
LE, GE and S, respectively, in comparison of pregnant and cyclic sam-
ples. Cell type specific gene expression increased from nonpregnant to 
pregnant stage for LE vs. GE and LE vs. S. In contrast, gene expression 
in GE and S was more similar for the pregnant stage than for the cyclic 
stage. The obtained results confirmed the hypothesis that conceptus 
signals are inducing different transcriptomic regulations in the endome-
trial compartments related to their specific function during recognition 
of pregnancy. The separate analysis of the main endometrial compart-
ments will show the specific response to the embryonic signals and help 
to better understand the molecular mechanism of MRP in the pig.         

  OC 3.3  |     In vitro  culture of equine endometrial 
biopsies as a model for the development of new 
uterine treatments 
     M     Rossi    ;     L     Cavicchioli    ;     R     Mantovani    ;     ME     Falomo    
   University of Padua, Legnaro, Italy   

     Endometritis represents a major pathology that negatively influences 
equine fertility. Investigation of new treatments is limited by high 
costs and ethical reasons.  In vitro  culture of equine uterine biopsies 
may represent a viable opportunity to predict  in vivo  local effects of 
innovative drugs. Moreover, the susceptibility to a substance could 
be evaluated  in vitro  prior to  in vivo  administration. To date, no study 
has been made to assess changes of samples during  in vitro  culture. In 
the present study, incisional (IBs) and excisional biopsies (EBs) were 
cultured  in vitro  in Dulbecco Modified Eagle Medium  at 37°C in 5% 
CO 2  for 7 days. IBs are composed by endometrium while EBs are 
composed by endometrium, myometrium and perimetrium. At 0, 3 
and 7 days of culture samples were subjected to: assessment of mi-
tochondrial activity (tetrazolium reduction assay- MTT), quantification 
of DNA and histological examination. IBs mitochondrial activity tends 
to decrease between 0 and 7 days of culture (p = 0.07); however, the 
DNA quantity did not differ among times (p > 0.1). EBs mitochon-
drial activity decreased over time (p < 0.0001) and the DNA quantity 
tended to decrease from 0 to 7 days of culture (p = 0.06). For both 
kinds of biopsies, slight and isolated degenerative phenomena ap-
peared on histological examination at 3 days of culture; at 7 days the 
biopsies showed a complete loss of tissue architecture. IBs of equine 
endometrium, cultured until 3 days, could be used as a model for the 
development of new uterine treatments.         

  OC 3.4  |    Effects of luteotropic factors on 
nuclear maturation of bovine oocytes during 
two- step  in vitro  culture 
     I     Lebedeva    ;     G     Singina    ;     A     Lopukhov    ;     O     Mityashova    ;     E     Shedova    ; 
    N     Zinovieva    
   L.K. Ernst Institute of Animal Husbandry, Russian Academy of Agricultural Sciences 
(RAAS), Podolsk, Russia   

     Endogenous progesterone (P4) has been shown to play a positive 
role in maintaining the quality of bovine oocytes maturing  in vitro . 
In the present work, effects of exogenous P4 and two luteotropic 
hormones, prolactin (PRL) and LH, on the nuclear status of bovine 
oocytes during the second phase of maturation (from M- I to M- II) 
were studied. Cumulus- enclosed oocytes (CEOs) were cultured for 
12 h in TCM 199 supplemented with 10% fetal calf serum, 10 μg/
ml FSH, and 10 μg/ml LH. Then CEOs were transferred to fresh 
TCM 199 containing 10% fetal calf serum and cultured for 12 h in 
the absence (Control) and in the presence of P4 (25–200 ng/ml), 
PRL (12.5–100 ng/ml), or LH (2.5–20 μg/ml). At the end of culture, 
the state of the nuclear material in oocytes and the content of P4 in 
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culture media were assessed. After 24 h of culture, the rate of M- II 
oocytes did not differ between groups and reached 76.5–89.8%. At 
optimal concentrations, both P4 (50 ng/ml) and PRL (25 and 50 ng/
ml) reduced (p < 0.01) the frequency of M- II chromosome abnor-
malities from 27.4 ± 1.3% (Control) to 14.9 ± 2.6%, 12.4 ± 1.0%, 
and 14.6 ± 1.5%, respectively, whereas LH did not. The presence of 
granulosa cells during the second step of CEOs culture abolished the 
suppressing actions of P4 and PRL (50 ng/ml), but did not change 
the action of 25 ng/ml PRL. Meanwhile, the content of P4 in culture 
media was unaffected by PRL or LH. The findings indicate that P4 
and PRL can inhibit abnormal changes in M- II chromosomes during 
the second phase of bovine oocyte maturation  in vitro , with granu-
losa cells being able to interfere with effects of both hormones. 
Concurrently, the effect of PRL is not related to stimulation of the 
P4 production by cumulus cells. (The study was supported by the 
Russian Science Foundation (16- 16- 10069).)         

  OC 4.1  |    Inferior quality of follicular fluid of 
ovulatory follicles: a possible cause of repeat 
breeding syndrome in dairy heifers 
     M     Kafi    ;     O     Chashnigir    ;     M     Azari    
   Veterinary School, Shiraz University, Shiraz, Iran   

     Holstein virgin heifers either with normal fertility (VH, n = 5) or repeat 
breeder syndrome (RB, n = 5) were used in the present experiment. 
The RB heifers had a history of at least five unsuccessful consequent 
artificial breeding. Estrus cycles of all heifers were synchronized using 
two injections of PGF 2α  11 days apart. Six to 12 h after estrus detec-
tion, clear follicular fluid (FF) samples from the ovulatory follicles were 
collected trans- rectally using a long fine- needle. Samples of FFs were 
pooled, centrifuged and frozen until used in the maturation medium 
of an IVF system. A total of 765 excellent or good quality bovine 
cumulus- oocytes complexes were aspirated from 2 to 6 mm follicles 
from slaughterhouse ovaries and randomly allocated in three groups; 
in group 1 (control, n = 270), oocytes cultured in TCM- 199 supple-
mented with 10% heat- treated fetal calf serum and hormones (5 IU/
ml hCG plus 0.1 IU/ml rFSH); in group 2 (n = 216) oocytes cultured 
in TCM- 199 supplemented with 10% filtered FF of VH without hor-
mones; in group 3 (n = 279), oocytes cultured in TCM- 199 supple-
mented with 10% filtered FF of RB heifers without hormones. After 
24 h culture, matured oocytes underwent the  in vitro  insemination 
and after 18 h culture the presumptive zygotes were cultured in SOF 
media supplemented with 10% FCS for 8 days (6 independent rep-
licates). All cultures were performed at 39°C in 5% CO 2  atmosphere 
under a 90% humidity. Data were analyzed using Anova and post hog 
LSD. The mean percentages (±sem) of blastocysts produced in RB 
group (7 ± 1.6) was lower than that of the VH (12 ± 1.3) and control 
(23 ± 1.2) groups (p < 0.05). In conclusion, the quality of follicular fluid 
of the ovulatory follicles of repeat breeder heifers is lower than that of 
the virgin heifers with normal fertility.         

  OC 4.2  |    Coagulase- negative staphylococci 
in the teat canal and in milk in four commercial 
Swiss dairy herds 
     J     Traversari    1    ;     B     Van den Borne    2    ;     C     Dolder    1    ;     V     Perreten    3    ; 
    A     Thomann    3    ;     M     Bodmer    1    
    1 Clinic for Ruminants, University of Bern, Bern, Switzerland  ;       2 Veterinary Public 
Health Institute, University of Bern, Liebefeld, Switzerland  ;       3 Institute of Veterinary 
Bacteriology, University of Bern, Bern, Switzerland   

     Coagulase- negative staphylococci (CNS) are naturally colonizing teat 
skin and teat ends of dairy cows, but are also the most common patho-
gens associated with intramammary infections (IMI), often leading to 
an increase in somatic cell counts. Although the relationship between 
colonization of the teat epidermis and IMI is known for  Staphylococcus 
chromogenes , only one study compared teat canal colonization and IMI 
on CNS- species level. The objective of this study was to compare the 
bacteriological flora present in milk and teat canal samples, with spe-
cial attention to CNS species. A convenience sample of 4 commercial 
dairy herds participating in the herd health service of the Clinic for 
Ruminants, Vetsuisse- Faculty Bern, was selected. Milk and teat canal 
were sampled aseptically and evaluated for the presence of staphylo-
cocci using selective agar plates. Additionally, teat canal swabs were 
cultured on blood agar. Species identification was performed using 
matrix- assisted laser desorption/ionization time- of- flight mass spec-
trometry. Overall, 388 milk samples and 388 teat canal swabs were 
taken. The most prevalent CNS species were  S. chromogenes ,  S. xylosus  
and  S. haemolyticus  (2.6%, 1.7%, 1.7%) in milk samples and  S. xylosus ,  S. 
vitulinus  and  S. chromogenes  (12.2%, 4.02%, 2.86%) in teat canals. The 
most prevalent species cultured from teat canal swabs on blood agar 
was  C. bovis  (32%). The results showed that CNS species were more 
prevalent in teat canal samples compared to milk samples but species 
did not necessarily correspond. One third of teat canals were positive 
for  C. bovis , which is known for colonization of the teat canal.         

  OC 4.3  |    Associations between the calving 
to first artificial insemination interval and 
reproductive performance in Norwegian Red 
Cattle 
     N     Fjerdingby    1    ;     C     Bjelke    1    ;     P     Gillund    2    ;     S     Waage    1    
    1 Norwegian University of Life Sciences, Oslo, Norway  ;       2 Geno Breeding and AI 
Association, Hamar, Norway   

     The aim of this study was to investigate how the day of first insemi-
nation after calving (CFI) influences reproductive performance of 
Norwegian Red dairy cows. This retrospective cohort study included 
primiparous Norwegian Red that did not experience calving difficulties 
or disease episodes in the period from calving to first insemination. All 
cows that calved in 2010 in herds enrolled in the Norwegian Dairy 
Herd Recording System (98.3% of all dairy farmers in Norway) were 
eligible for inclusion. The final dataset included 61 849 cows. All first 
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inseminations were clustered in 10 days’ interval groups. The culling 
rate was significantly lower for the cows at 40–49 days CFI than for 
cows at 30–39 days CFI, 17.1 and 19.9% respectively. The non- return 
rate after 56 days (NRR 56) was significantly higher at 40–49 than 
30–39 days CFI, 62.6% and 56.9%, respectively. The percentage that 
only had one insemination, and had a second calf, was significantly 
higher at 40–49 than 30–39 days CFI. There was an increasing trend 
of double insemination until 90–99 days CFI (range from 6.0 – 13.3%), 
and a drop in the mean number of inseminations from 2.0 at 30–39 
to 1.76 at 40–49 days CFI. There was a low incidence of endometritis 
in all CFI- intervals (0.04 – 0.12%). There was no difference in calving 
to last insemination interval (CLI) and calving interval (CI) from 30–39 
to 40–49 days CFI. CLI and CI at 40–49 were 71 and 350 days, re-
spectively. In conclusion, the results of this study indicate that days 
from calving to first insemination should not be less than 40 days in 
Norwegian Red. Recommendations for cows with difficulties or dis-
eases postpartum require further investigations.         

  OC 4.4  |    Comparison of thyroid hormones 
secretion in cyclic cows and cows with cystic 
ovarian follicles 
     A     Zagrajczuk    1    ;     O     Pulkowska    2    ;     A     Sechman    2    ;     M     Kocik    3    
    1 University Centre of Veterinary Medicine, Jagiellonian University – University of 
Agriculture, Krakow, Poland  ;       2 Faculty of Animal Sciences, University of Agriculture 
in Krakow, Krakow, Poland  ;       3 Private Veterinary Practice, Brzesko, Poland   

     Thyroid dysfunctions have been associated with human polycystic 
ovary syndrome and ovarian cysts in pre- menopausal women, condi-
tions functionally similar to bovine cystic ovarian follicles (COF). The 
aim of the study was to determine thyroid function in cows affected 
with the COF and comparison with healthy cyclic cows. In the field 
study total concentrations of triiodothyronine (T3) and thyroxin (T4) 
were assayed in serum of the dairy cyclic cows after ovulation (L- 
CC) as control and cows with clinically diagnosed COF (L- COF). Both 
groups included lactating cows 2–6 months after calving, 2–5 years- 
old, n = 21 in L- COF and n = 24 in L- CC group. Additionally, two 
groups of sexually mature heifers with COF and normally cycling were 
tested (n = 5 in each group). Hormones concentrations were meas-
ured with commercially available RIA kits (DIAsource). Total concen-
trations of mean levels of T3 were similar in all groups 0.98 ± 0.05 
and 1.00 ± 0.05 ng/ml in L- COF and L- CC respectively, while in COF 
heifers 1.09 ± 0.14 vs. 1.17 ± 0.04 ng/ml in control heifers. However, 
statistically lower (p < 0.05) concentrations of T4 were observed in 
COF heifers compared with controls and in lactating cyclic cows vs. 
control heifers. In COF heifers T4 concentration was 46.11 ± 4.77 
vs. 61.31 ± 6.07 ng/ml, while in COF lactating cows 43.42 ± 2.32 vs. 
47.64 ± 2.47. The results have demonstrated that thyroid function 
seems to be more affected by lactation status than COF occurrence. 
Along with the results of previous studies, it also suggests impact of 
other metabolic hormones and peptides, as a primary factor in COF 
pathogenesis in cattle.         

  OC 5.1  |    Effects of increasing equilibration 
time of diluted bovine semen up to 72 h before 
freezing on  in vitro  and  in vivo  fertility 
     E     Murphy    1    ;     B     Eivers    2    ;     P     Lonergan    3    ;     S     Fair    1    
    1 University of Limerick, Limerick, Ireland  ;       2 National Cattle Breeding Centre, Kildare, 
Ireland  ;       3 University College Dublin, Dublin, Ireland   

     The aim of this study was to assess the effect of increasing  equilibration 
time (ET) of bull semen up to 72 h before freezing on 60- day non- 
return rate (NRR) following artificial insemination (AI) with frozen- 
thawed semen. Semen was collected from Holstein Friesian bulls 
(n = 5) at a commercial AI centre. Following quality assessment, each 
ejaculate was diluted to 15 × 10 6  sperm/0.25 ml straw in BullXcell 
(IMV Technologies, L ’ Aigle, France). Straws were filled, printed, sealed 
and held at 4°C for four different ETs (6, 24, 48 and 72 h post dilu-
tion) prior to freezing. Each batch of semen was clearly labelled and 
distributed for insemination (total of n = 1,644 inseminations) to 
technicians (n = 24) who were blinded to treatment. Each technician 
 received straws from each treatment and each bull, while a subset of 
straws were retained and assessed  in vitro  for total and progressive 
motility post- thawing. The NRR data were analysed using ANOVA 
in SPSS (version 22.0, IBM, USA) with Bonferroni adjustments ap-
plied. Equilibration for 24 h resulted in higher total and progressive 
motility than 6, 48 or 72 h (p < 0.01); however, 6, 48 and 72 h did 
not differ from each other (p > 0.05). There was a tendency (p = 0.51) 
for NRR to decline with increasing ET. There was a positive effect 
of cow fertility sub- index on NRR (p < 0.05) but there was no effect 
of parity or days in milk on NRR (p > 0.05). In conclusion, increasing 
ET of diluted semen from 6 to 72 h did not affect NRR. This allows 
significant flexibility in semen production processes and may be more 
convenient for the working schedule of an AI centre as semen can be 
frozen up to three days after collection without any negative effects 
on NRR. (Funded by Irish Research Council, Dept. Agriculture, Food 
and Marine and Teagasc; EBPPG/2014/60).         

  OC 5.2  |    Agglutination of equine spermatozoa 
during  in vitro  capacitation is a cation- mediated 
phenomenon 
     G     Podico    1    ;     BM     Gadella    2    ;     TAE     Stout    2    ;     HHW     Henning    2    
    1 Centro Equino Arcadia, San Bernardino Verbano, Italy  ;       2 Utrecht University, 
Utrecht, The Netherlands   

      In vitro  capacitation of equine sperm for  in vitro  fertilization (IVF) is a 
poorly understood process. In combination with bovine serum albu-
min (BSA), bicarbonate induces sperm to become ‘sticky’, with >50% 
of single cells agglutinating. Agglutinated sperm are unavailable for 
either IVF or flow cytometric assessment. We investigated whether 
the Ca 2+ - chelator EGTA or the disulphide- bond reducing agent 
D- penicillamine (PEN) could prevent sperm agglutination while main-
taining cells in a capacitated state, as seen for boar or ram sperm. 
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Semen samples (n = 6 stallions) were incubated for 60 min in Tyrode ’ s 
media without or with 15 mM bicarbonate (TyrBic) incl. 1 mg/ml BSA 
and varying concentrations of EGTA or PEN (0 μM, 25 μM, 250 μM, 
0.5 mM, 1 mM). Capacitation was indicated by positive merocya-
nine 540 staining (M540 + ; a marker for high membrane fluidity) in 
viable cells (YOPRO- 1 negative). EGTA reduced sperm agglutination 
in TyrBic in a dose- dependent manner (25 μM: 30%, 1 mM: 14%) 
compared to control medium (0 mM: 51%; p < 0.05). EGTA also re-
duced the M540 +  sperm population (250 μM: 14%, 1 mM: 8%) when 
compared to control conditions (34%, p < 0.05) except for the lowest 
EGTA concentration tested (25 μM: 28%, p > 0.05). PEN neither re-
duced sperm agglutination (25 μM: 46%, 1 mM: 44%), nor increased 
the M540 +  live sperm population (25 μM: 37%, 1 mM: 40%) when 
compared to controls (all p > 0.05). In conclusion, agglutination of 
equine sperm during capacitation is a cation- dependent phenomenon, 
and is not related to the redox state of sperm surface protein cysteine 
residues as it is in ram sperm.         

  OC 5.3  |    Post- thaw bull sperm quality in 
different seasons in Thailand 
     T     Nongbua    1    ;     T     Nongbua    2    ;     A     Utta    3    ;     N     Am-in    4    ; 
    J     Suwimonteerabutr    4    ;     T     Nedumpun    5    ;     A     Johannisson    1    ; 
    J     Morrell    1    
    1 Division of Reproduction, Department of Clinical Sciences, Swedish University 
of Agricultural Sciences, Uppsala, Sweden  ;       2 Faculty of Veterinary Sciences, 
Mahasarakham University, Maha Sarakham, Thailand  ;       3 North- Eastern Bull 
Center, Bureau of Biotechnology in Livestock Production, Khon Kaen, Thailand  ;  
     4 Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary 
Science, Chulalongkorn University, Bangkok, Thailand  ;       5 Department of Medical 
Microbiology, Graduate School, Chulalongkorn University, Bangkok, Thailand   

     Temperature and humidity in tropical conditions can induce stress 
in bulls, affecting sperm quality. The objective of this study was to 
investigate post- thaw bull sperm quality in Thailand. Semen was col-
lected from 6 bulls: American Brahman (n = 4) and Sahiwal (n = 2), 
housed in an open barn at the North Eastern bull center, in three 
seasons: summer (S; May–June), rainy (R; Sep–Oct) and winter 
(W; Jan–Feb). Meteorological data for these seasons were accessed 
from the Meteorological center. The semen was collected (S, n = 26, 
R, n = 33, W, n = 32) and frozen according to standard procedures at 
the bull center. After thawing, sperm kinematics were analyzed using 
CEROS II ® ; sperm viability (MI), mitochondrial membrane potential 
(MMP), and sperm chromatin structure (%DFI) were evaluated using 
a FC500 flow cytometer. The data were analyzed using the mixed 
model in SAS ®  and reported as LSMEANS ± SE. The highest tempera-
ture occurred in S (29.7 ± 0.5°C) and differed from R (27.6 ± 0.5°C) 
(p < 0.05) and W (25.4 ± 0.5°C) (p < 0.001). Humidity was highest 
in R (80.9 ± 1.8%) and differed significantly from W (73.6 ± 2.4%) 
(p < 0.05) but there was no significant difference with S (78.3 ± 2.9%). 
There were no significant differences in sperm quality among seasons 
(p > 0.05); total motility (S 59.9 ± 4.6; R 56.6 ± 4.4; W 59.9 ± 4.4%), MI 
(S 30.9 ± 5.8; R 33.7 ± 5.8; W 39.1 ± 5.8%), high MMP (S 35.5 ± 5.1; 
R 34.9 ± 5.1; W 40.8 ± 5.2%) and %DFI (S 5.6 ± 1.5; R 5.5 ± 1.5; W 

5.5 ± 1.6%). These results suggest that climate did not affect sperm 
quality in these bulls.         

  OC 5.4  |    Short- term preservation (4°C) of 
epididymal spermatozoa obtained through 
retrograde flushing in dromedary camel ( Camelus 
dromedarius ) 
     M     Batista-Arteaga    1    ;     A     Zagorskaia    1    ;     D     Monaco    2    ;     J     Vilar    1    ; 
    L     Díaz-Bertrana    1    
    1 Faculty of Veterinary Medicine, University of Las Palmas de Gran Canaria, Arucas – 
Las Palmas, Spain  ;       2 University of Bari Aldo Moro, Bari, Italy   

     This study assessed the quality of semen obtained of the epididymis 
in 8 camels ( Camelus dromedarius ), and preserved at 4°C for 7 days 
using different diluents. After orchidectomy, the vas deferent ducts 
and the cauda epididymides were isolated and semen was collected by 
retrograde flushing and the sperm quality was defined. Then, semen 
samples were diluted in six extenders (1: Tris- Egg yolk 10%; 2: Tris- 
Egg yolk 20%; 3: Tris- Glucose- Egg yolk 10%; 4: Tris- Glucose- Egg yolk 
20%; 5: Tris- Clarified egg yolk 20%; 6: Tris- Glucose- Clarified egg yolk 
20%) and preserved for 7 days at 4°C. Sperm motility was assessed at 
day 1, 2, 3, 4 and 7 and the percentages of live spermatozoa, sperm 
membrane integrity and abnormal spermatozoa were determined at 
day 1 and 3 after cooling. Sperm motility remained higher than 50% 
until day 4 of chilling in all diluents, but extender 6 preserved sperm 
motility at higher level. Regardless of the diluents, the percentage of 
live spermatozoa and membrane functional integrity were very high 
(>80% and 75%, respectively) during the first three days of preser-
vation, although diluents 5 and 6 showed highest levels of sperm 
membrane functional integrity and sperm viability during the chilling 
period. Finally, a high number of immature cells (41–49%) were ob-
served in semen samples, but no significant differences were detected 
throughout the experimental period. This study confirmed the effi-
cacy of retrograde flushing to collect epididymal semen similarly to 
that observed after slicing or mincing of the epididymis. In addition, 
different extenders have proven useful to preserve semen maintain-
ing acceptable quality levels for several days.         

  OC 6.1  |    Vaginal discharge following artificial 
insemination of sows in a multisite sow pool 
system 
     A     Grahofer    ;     H     Nathues    
   Clinic for Swine, Vetsuisse Faculty, University of Bern, Bern, Switzerland   

     The most common clinical sign associated with bacterial infection of 
the urogenital tract in sows is the appearance of vaginal discharge. 
Several risk factors have been described causing the vaginal dis-
charge syndrome that leads to reproductive failure and poor per-
formance in affected sows. The present report describes a case of 
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vaginal discharge syndrome in 10% of the sows in a sow pool  system 
with seven satellite farrowing herds after insemination. Before a herd 
 examination was conducted, the reproductive data, especially wean-
ing to oestrus interval, return to oestrus, farrowing rate and piglets 
performance of the sows of the integration was systematically ana-
lysed. The non- return rate (NRR) of the different satellite farrowing 
herds varied between 87 and 93% (average 90%). Only the NRR of 
gilts with 82% was significantly lower. The general health of the sows 
in the farrowing units determined by the prevalence of the post- 
partum dysgalactia syndrome and leg weakness was within the regu-
lar range. In addition, a clinical examination in the breeding unit was 
conducted, and sows were found in good general health condition. 
The breeding management was analysed revealing a lack of hygiene, 
a poor stimulation of the sows and a failure in the synchronisation of 
the gilts. Furthermore, the ultrasonography was used for determining 
the oestrus cycle in such sows not showing signs of heat. All of these 
sows were in the luteal phase. In this case report, an investigation of 
the breeding management was necessary to identify the main cause 
for the vaginal discharge, which was mainly poor hygiene. Data analy-
sis has shown a significant diagnostic value in ruling out differential 
diagnosis for reproductive failure in sows.         

  OC 6.2  |    Periparturient clinical performance 
differs between genetically selected cows 
     M     Meyerholz    1,2    ;     L     Rohmeier    1    ;     T     Eickhoff    2    ;     S     Jander    2    ; 
    S     Engelmann    3    ;     M     Hoedemaker    4    ;     H-M     Seyfert    5    ;     C     Kühn    5    ; 
    W     Petzl    1    ;     H     Zerbe    1    ;     HJ     Schuberth    2    
    1 Clinic for Ruminants, University of Munich, Oberschleißheim, Germany  ;  
     2 Immunology Unit, University of Veterinary Medicine, Hannover, Germany  ;  
     3 Institute for Microbiology, Technical University Braunschweig, Braunschweig, 
Germany  ;       4 Clinic for Cattle, University of Veterinary Medicine, Hannover, 
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Dummerstorf, Germany   

     Periparturient health in dairy cows is crucial for animal welfare and 
reduction of antibiotics. In this study the periparturient performance 
of cattle selected via single nucleotide polymorphism typing for alter-
native parental chromosome 18 haplotypes associated with favorable 
(Q) or unfavorable (q) udder health was compared. Health status of 
Holstein Friesian heifers (n = 36, 18Q/18q) was supervised from day 
(d) 259, around calving until necropsy on d39 ± 4 postpartum (p.p.). 
In case of disease, heifers were treated according to good veterinary 
practice. Milk and blood samples were taken weekly. Groups were 
compared using Chi- squared test, unpaired t- test and mixed model 
procedures. Groups did not differ in day of calving post insemination 
(Q: d278.6 ± 3.1 vs. q: d275.7 ± 7.8), day when macroscopic uterine 
involution was completed (Q: d19 ± 6.7 vs. q: d20 ± 3.8) or uterine 
weight at necropsy (Q: 0.669 ± 0.095 kg vs. q: 0.622 ± 0.123 kg). 
Interestingly, in Q- heifers more functional corpora lutea were de-
tected during necropsy (p = 0.003). Incidence of retained fetal mem-
branes did not differ (p > 0.1), but Q- heifers showed significantly 
less incidence of metritis and clinical mastitis compared to q- heifers. 

Somatic cell score in quarter milk samples was significantly higher in 
Q- heifers (week 4, 5, 6 p.p.) although daily milk yield was compara-
ble. Non- esterified fatty acid serum concentrations did not differ, 
but beta- hydroxybutyrate was significantly lower in Q- heifers. Total 
leukocytes tended to be lower in Q- heifers. In conclusion, genetic se-
lection might be profitable for breeding cows with better periparturi-
ent clinical performance. The underlying mechanisms still need to be 
elucidated.         

  OC 6.3  |    Antibiotic treatment of metritis in 
dairy cows – a meta- analysis 
     P     Haimerl    ;     SP     Arlt    ;     S     Borchardt    ;     W     Heuwieser    
   Animal Reproduction Clinic, Freie Universität Berlin, Berlin, Germany   

     The objective of this meta- analysis was to assess the efficacy of the 
treatment of acute puerperal metritis (APM) with common antibiotic 
and non- antibiotic options. APM is a systemic illness occurring within 
21 days postpartum. Due to its infectious nature, antibiotics are con-
sidered beneficial treating APM. Each use of an antimicrobial drug, 
however, is associated with selective pressure for eventual emergence 
of resistant bacteria. Selected trials were screened regarding their eli-
gibility for the following investigations: (1) Comparison of different an-
tibiotic treatments with respect to metritis prevalence, (2) Efficacy of 
ceftiofur treatment with respect to metritis prevalence, (3) Comparison 
of efficacy of antibiotic versus non- antibiotic drugs with respect to 
metritis prevalence, (4) Equivalence assessment of treatment effects 
on reproductive performance measures. Where at least 3 trials had 
investigated the same outcome variable and met the inclusion criteria 
(inclusion of a diseased control or reference group; reporting means 
and standard deviation in case of continuous data) meta- analytic inves-
tigations were carried out. Due to a shortage of comparable studies, 
we could not conduct investigations (1) and (3). Ceftiofur treatment of 
828 metritic cows was associated with a  decrease in the prevalence 
of metritis following treatment in comparison to 804 untreated cows 
(Z = 2.68, 95% CI=0.40 to 0.87). In conclusion, meta- analytic investi-
gations uncovered a need for more high quality studies. Furthermore, 
a positive effect of the most commonly used antibiotic drug, ceftiofur, 
for the treatment of APM could not be shown.         

  OC 6.4  |    Molecular interactions between 
2,3,7,8- Tetrachlorodibenzo- p- dioxin (TCDD) and 
porcine estrogen receptors 
     A     Nynca    ;     T     Molcan    ;     S     Swigonska    ;     K     Orlowska    ;     A     Sadowska    ; 
    M     Ruszkowska    ;     RE     Ciereszko    
   Faculty of Biology and Biotechnology, University of Warmia and Mazury, Olsztyn, 
Poland   

     Estrogen receptors α and β (ERα, ERβ) are transcription factors that 
mediate most of the biological effects of estrogens and estrogen- like 
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substances including some endocrine disruptors e.g., dioxins. It 
was demonstrated that TCDD, the most toxic dioxin, may interact 
with estrogen receptors eliciting adverse effects on human and 
animal reproductive systems. In the present study, molecular inter-
actions between TCDD and porcine ERα and ERβ were examined. 
Homology models of ligand binding domains (LBD) of porcine ERα 
and ERβ were constructed on the basis of crystalline structures of 
the respective human estrogen receptors.  In silico  studies demon-
strated that the cavity of ERα- LBD is much bigger than the cavity 
of ERβ- LBD. Molecular docking revealed the high binding affinity 
between TCDD and both ERs (−30.553 ± 0.0167 kcal/mol for ERα 
and −30.615 ± 0.0151 kcal/mol for ERβ), being only slightly higher 
for ERβ. Moreover, the binding affinity evaluated after molecular dy-
namics simulation confirmed the obtained results. An analysis of the 
TCDD/ERs interactions demonstrated that the complexes are sta-
bilized mostly by hydrophobic interactions, and specific amino acid 
residues involved in the interactions were also identified. The results 
of the current study provide an insight into key events involved in the 
molecular interactions between TCDD and porcine estrogen recep-
tors. (This study was supported by grants No. 2012/05/B/NZ9/0333 
and 2016/21/B/NZ4/00202.)         

  OC 7.1  |    Preovulatory progesterone plays a role 
for estrus length but not ovulation and estrus 
behavior in the bitch 
     T     Janowski    ;     K     Malinowska    ;     W     Barański    
   Department of Animal Reproduction with Clinic, Faculty of Veterinary Medicine, 
University of Warmia, Olsztyn, Poland   

     The study was performed on 14 adult cyclic bitches of various 
breeds and cross- breed, aged 3–8 years and weighting 8–30 kg. 
In order to investigate the influence of the preovulatory increase 
of progesterone (P4) on the behavioral estrus and ovulation, 7 
bitches were treated with the P4 receptor antagonist aglepris-
tone (Alizin, Virbac, 10 mg/kg b.w.) during proestrus, whereas 7 
were kept untreated. The length of proestrus, estrus and ovulation 
time were determined using the standard vaginoscopic, cytologic 
and endocrine (progesterone level) criteria for canine estrus cycle. 
Behavioral estrus was monitored according to intensity and duration 
of standing posture, displaying of vulva and tail deviation using the 
sex behavior score. The obtained data were analyzed using the t- 
Student test. Aglepristone extended the duration of cytologic estrus 
(23.3 ± 3.8 days vs. 11.2 ± 2.4, p < 0.001), whereas the ovulation 
rate (100%) and duration of proestrus (9.1 ± 3.1 vs. 7.4 ± 2.5) were 
similar. Signs of behavioral estrus were similarly intense with a peak 
around the ovulation time; however, in the aglepristone group this 
peak and duration of signs were delayed about 4–5 days. In conclu-
sion, preovulatory progesterone seems to be involved in the regula-
tion of estrus length, but has no impact on ovulation and signs of 
behavioral estrus.         

  OC 7.2  |    Advancement of puberty in autumn- 
born goat kids by exposure to sexually active 
bucks 
     M     Chasles    1    ;     D     Chesneau    1    ;     C     Moussu    1    ;     J-A     Delgadillo    2    ; 
    P     Chemineau    1    ;     M     Keller    1    
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France  ;       2 Centro de Investigación en Reproducción Caprina, Universidad Autónoma 
Agraria Antonio Narro, Torréon, Coahuila, Mexico   

     Puberty is a complex biological process under the influence of both 
internal and external factors. As seasonal breeders, age at first ovu-
lation in goats is influenced by photoperiod; spring- born kids reach 
puberty earlier than autumn- born kids (Delgadillo et al. 2007,  Animal  
1:858–864). Because the reproductive axis of adult female goats 
is highly sensitive to signals provided by the buck, a phenomenon 
known as the male effect, we tested the possibility to advance the 
onset of puberty of autumn- born kids by an early and continuous 
exposure to sexually active bucks. Three months old females were 
weaned late November and divided in 2 groups. One group (n = 8) 
remains isolated from bucks, while the other group (n = 8) was ex-
posed to sexually active bucks behind a fence, and 3 h a week we 
allowed direct contact between males and females. To ensure that 
bucks were sexually active, 3 groups of 3–4 males were used and 
the ones used to stimulate females during the non- breeding season 
(from late January) where previously stimulated by a photoperiodic 
treatment of long days. Ovulations were determined by assessing 
plasma progesterone concentrations twice a week. Goats exposed 
to bucks reached puberty much earlier than isolated goats (Log- rank 
test, p < 0.01). Indeed on January 2nd, all females (8/8) exposed 
to bucks were pubescent, and only 2/8 of the isolated group ovu-
lated. In our conditions, females reached puberty at a mean age of 
112 days while those females are supposed to reach puberty around 
one year old from the literature. In conclusion, exposure to sexually 
active bucks is highly efficient to advance puberty in autumn- born 
female kids.         

  OC 7.3  |    Transport related stress response in 
pregnant and postpartum mares 
     C     Nagel    1    ;     J     Aurich    2    ;     N     Ille    1    ;     V     Krupka    2    ;     C     Aurich    1    
    1 Insemination and Embryotransfer Platform, University of Veterinary Medicine, 
Vienna, Austria  ;       2 Clinical Unit of Obstetrics, Gynecology and Andrology, University 
of Veterinary Medicine, Vienna, Austria   

     Due to health or management reasons late pregnant or postpar-
tum mares often need to be transported. In horses, transport elicits 
a stress response with an increase in cortisol concentration, heart 
rate (HR) and heart rate variability (HRV). In late pregnant mares 
the transport- related stress response may be altered by pregnancy- 
associated changes of the cardiovascular system and hypothalamo- 
pituitary- adrenal function compared to postpartum mares. To test this 
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hypothesis mares were transported for 40 min either 4 weeks before 
parturition (n = 3) or 5 days after parturition (n = 10). Before, during 
and after transport, HR, HRV and cortisol were analysed. Cortisol 
concentration increased without group differences during transport 
(p < 0.05) and decreased thereafter. In both groups, HR increased dur-
ing transport (p < 0.05). Immediately after unloading, HR decreased in 
postpartum mares, but remained elevated during the first hour after 
transport in late pregnant mares (p < 0.05). During transport HRV 
decreased in late pregnant but not postpartum mares (p < 0.05). In 
conclusion, the transport- related stress response differs between 
late pregnant and postpartum mares. These differences may be due 
to alterations of sympathoadrenal and adrenocortical activity during 
pregnancy.         

  OC 7.4  |    Evaluation of steroid concentrations 
in the saliva of pre- pubertal gilts for the 
identification of biomarkers of the pubertal stage 
of maturity 
     G     Goudet    1    ;     P     Lière    2    ;     C     Douet    1    ;     J     Savoie    3    ;     C     Staub    3    ; 
    E     Venturi    3    ;     S     Ferchaud    4    ;     F     Maupertuis    5    ;     A     Roinsard    6    ; 
    S     Boulot    7    ;     A     Prunier    8    
    1 PRC, INRA, Nouzilly, France  ;       2 U1195, INSERM, Université Paris Sud, Le Kremlin- 
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     5 Chambre d ’ Agriculture des Pays de la Loire, Ancenis, France  ;       6 ITAB, Angers, France  ;  
     7 IFIP Institut du Porc, Le Rheu, France  ;       8 PEGASE, INRA, Saint- Gilles, France   

     Estrus synchronization is important for optimal management of gilt 
reproduction in farms. Synthetic progestogens are used for this 
purpose, but there is growing demand for non- hormonal alterna-
tives. Before puberty, gilts exhibit a “waiting period”, related to 
ovarian development and gonadotrophin secretions, during which 
external stimulation, such as boar exposure, could induce and syn-
chronize first ovulation. Practical non- invasive tools for identifica-
tion of this period in farms are lacking. During this period, urinary 
estrone levels are high, but urine sampling is difficult in group- 
housed females. Our aim was to search for steroidal biomarkers of 
this “waiting period” from immature to pubertal gilts through saliva 
monitoring. Six 144-  to 147- day- old Large White gilts were sub-
jected to ultrasound puberty diagnosis 3 times a week until first 
ovulation. Urine and saliva samples were collected at the same 
frequency for estrone assay and steroidome analysis respectively. 
Data were analyzed using the R software (nonparametric permu-
tation test). Urinary estrone concentration significantly increased 
2 weeks before puberty (detected at 182–192 days). Steroidome 
analysis quantified 28 steroids in saliva. Significant variations were 
detected within 2 weeks before puberty for dehydroepiandroster-
one (decrease) and estradiol- 17b (increase). These steroids could 
be biomarkers of the “waiting period”. These results confirm that 
non- invasive salivary sampling could allow the identification of the 
physiological status of the gilts and presumably the optimal time for 
application of the boar effect.         

  OC 8.1  |    Introducing karyomapping to the 
cattle breeding industry: use of a comprehensive 
preimplantation genetic test to optimise the 
delivery of superior genetics 
     K     Turner    1    ;     D     Griffin    2    ;     G     Silvestri    2    ;     K     Sinclair    3    ;     C     Smith    4    ; 
    D     Black    4    ;     A     Handyside    5    
    1 Canterbury Christ Church University, Canterbury, UK  ;       2 University of Kent, 
Canterbury, UK  ;       3 University of Nottingham, Sutton Bonington, UK  ;       4 Paragon 
Veterinary Group, Carlisle, UK  ;       5 Illumina, Cambridge, UK   

     Traditional practice in the UK beef and dairy breeding industry has 
involved the selection of dam and sire lines based on phenotypic prog-
eny testing, but recently genomic estimated breeding values (EBVs) 
identified through single nucleotide polymorphism (SNP) interroga-
tion strategies have become more popular especially for sires. With 
continued advancements in multiple ovulation and embryo transfer 
(MOET), ovum pickup (OPU) and  in vitro  production (IVP) of embryos, 
the ability to produce a greater number of genetically superior ani-
mals has enabled significant improvements to beef and dairy produc-
tion. However, the combination of inherited parental genotypes is 
random and therefore the inheritance of specific traits is not guar-
anteed. Furthermore, live birth rates remain relatively low indicating 
poor ability to select the ‘healthiest’ embryos using commonly applied 
morphology grading systems. Our research aims to address these 
shortcomings by adapting assisted reproductive technologies (ART) 
and preimplantation genetic screening (PGS) techniques common-
place in human  in vitro  fertilisation (IVF) clinics. Using a comprehen-
sive preimplantation genetic screening test known as Karyomapping, 
simultaneous genotyping and detection of chromosome copy number 
abnormalities (a leading cause of IVF failure in humans) is possible. 
This approach complements traditional morphology screening to 
enable the selection of embryos with the best chance of survival to 
term, and ensures that resulting calves are proven carriers of desir-
able traits (e.g. those associated with heath, welfare and productivity). 
Moreover, such an approach significantly increases selection inten-
sity, whilst shortening of the generation interval, thereby improving 
the rate of genetic progress.         

  OC 8.2  |    On- farm ovum pick- up in Holstein 
cows and  in vitro  production of embryos in 
Estonia 
     A     Kavak    ;     E     Mark    ;     P     Pärn    ;     J     Kurõkin    ;     A     Reilent    ;     Ü     Jaakma    
   Estonian University of Life Sciences, Tartu, Estonia   

     The ovum pick- up (OPU) procedure and  in vitro  production of 
 embryos (IVP) are used worldwide to improve reproductive perfor-
mance and accelerate genetic improvement in dairy and beef cattle. 
Our aim is to elaborate an OPU/IVP system applicable on dairy farms 
in Estonia. A total of 21 lactating non- pregnant Holstein cows were 
used for repeated OPU. Prior to OPU, the cows were restrained and 
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an epidural anaesthesia was carried out using xylazine (0.05 mg/kg 
body weight) diluted in saline to a final volume of 5 ml. Ovaries were 
scanned with a 7.5 MHz micro- convex transducer, and follicles ≥ 
3 mm were punctured using a 18G needle coupled to the aspira-
tion device and a vacuum system. Follicular fluid was transported 
to the laboratory within one hour. All media used for IVM, IVF and 
IVC were manufactured by IVF Bioscience (UK). A total of 56 OPU 
sessions were performed, 417 follicles punctured and 130 (31.2%) 
cumulus- oocyte complexes (COCs) aspirated. Per OPU session, a 
mean of 7.2 ± 3.8 follicles were punctured and 2.3 ± 2.0 COCs aspi-
rated. After recovery, all COCs were placed into maturation medium 
for 22 h, and thereafter fertilized with frozen- thawed semen and cul-
tured individually for seven days in serum- free medium. A total of 
31 (23.8%) transferable blastocysts were obtained. In conclusion, the 
preliminary results indicate that on- farm OPU and individual culture 
of oocytes provide good quality embryos. However, there is a need 
to further adjust the OPU/IVP system to increase the number of as-
pirated oocytes and produced embryos. (This study was supported by 
ARIB, project VIVET F160079VLBS.)         

  OC 8.3  |    Embryo recovery and quality of 
embryos produced with sex- sorted semen from 
superovulated dairy heifers 
     J     Taponen    ;     M     Mikkola    
   Department of Production Animal Medicine, University of Helsinki, Saarentaus, 
Finland   

     Sex- sorted semen compromises the result of embryo flushings. 
However, the outcome should be evaluated by the number and qual-
ity of embryos of desired gender. Data from 322 embryo collections 
with sex- sorted (SEX) and 1007 with conventional semen (CON), 
performed on superovulated dairy heifers (Ayrshire and Holstein) 
during eight years on commercial farms in Finland were analysed. 
Superovulation was induced by standard procedures (8 declining 
doses of FSH over 4 days, prostaglandin F 2α  with the seventh FSH). 
In CON, heifers were inseminated twice, 12 h apart, into the uterine 
body, total dose 30 million. In SEX, deep uterine insemination was 
done two or three times, 12 h apart, total dose 8–10 million. Embryos 
were collected 7 days after inseminations by transcervical uterine 
flushing. After collection, embryo morphology was assessed and em-
bryos were classified. The mean number of all structures recovered 
did not differ between SEX and CON (10.7 and 10.9, respectively). 
However, the number of transferable embryos decreased signifi-
cantly in SEX by 1.4 (6.2 vs. 7.6, p < 0.001). Frequency of collections 
yielding no transferable embryos was higher in SEX than in CON 
(11.2 vs. 7.2%, respectively, p = 0.025). The proportion of the best 
quality (grade 1) embryos decreased in SEX compared with CON, by 
6.5%- points (p < 0.001). Correspondingly, proportions of grade 2 and 
3 embryos increased in SEX. Despite the reduced number of trans-
ferable embryos, the estimated number of grade 1 female embryos 
increased by the use of SEX instead of CON (4.1 vs. 3.1). Thus, SEX is 

feasible in producing embryos from heifers that are of utmost impor-
tance in breeding programs utilizing genomic selection.         

  OC 8.4  |    Influence of vitrification of zygotes on 
the morphokinetic parameters of rabbit embryos: 
a time- lapse monitoring (TLM) study 
     S     Gizinski    ;     M     Mateuszewska    ;     R     Faundez    ;     S     Dąbrowski    ; 
    K     Siewruk    ;     M     Petrajtis-Gołobow    ;     Z     Gajewski    
   Department of Large Animal Diseases with Clinic, Faculty of Veterinary Medicine, 
Veterinary Research Centre and Center for Biomedical Research, Warsaw University 
of Life Sciences – SGGW, Warsaw, Poland   

     The aim of the study was to compare the morphokinetic parameters 
of fresh and vitrified embryos obtained after warming at the stage 
of zygote and morula. A total of 168 zygotes obtained after ovario-
hysterectomy from New Zealand White female rabbits were used. 
The  zygotes were cultured in one step medium CSC with 10% of SSS 
(Irvine Scientific, USA). The zygotes were divide in three groups: A: 80 
fresh, which were cultured up to blastocyst stage, B: 72 zygotes and 
16 cultured up to the morula stage were vitrified using media VT801 
and VT802 for thawing embryos and oocytes (Kitazato, Japan). Fresh 
and vitrified zygotes after thawing were cultured for 120 hours in an 
incubator provided with Primo Vision™ Time-Lapse System - Vitrolife, 
Sweden. Tables generated by system after analysis of the videos of 
the time data, and the morphokinetic graphs of embryos developed up 
to blastocysts were analyzed. Statistical analysis was performed using 
one-way ANOVA for the comparison of time points data of the sub-
sequent embryo cleavages and the duration of the subsequent stages 
of embryonic development within groups of embryos. Results showed 
that 56% of vitrified embryos reached the morula stage. It was signifi-
cantly lower (P<0.05) than control (63%). 50% of fresh zygotes reached 
the blastocyst stage in comparison with 71% of embryos vitrified at 
the morula stage (P<0.05). Both experimental and control embryos 
showed fragmentation 28.6% and 25% and reaggregation 29.4% and 
125% (p<0.05) respectively. In conclusion, the stage of development 
at which the embryos were vitrified affected the rate of blastulation.       

 YOUNG SCIENTIST COMPETITION     

  YSC 1  |    Do we need antibiotics in stallion 
semen   extenders? 
     Z     Al-Kass    1,2    ;     C     Aurich    3    ;     J     Kuhl    3    ;     K     Schmidt    3    ;     J     Morrell    1    
    1 Department of Clinical Sciences, Swedish University of Agricultural Sciences 
(SLU), Uppsala, Sweden  ;       2 Department of Surgery and Theriogenology, College 
of Veterinary Medicine, University of Mosul, Mosul, Iraq  ;       3 Insemination and 
Embryotransfer Platform, University of Veterinary Medicine, Vienna, Austria   

     Some of the important factors affecting stallion sperm fertility 
in  artificial insemination are type of semen extender, microbial 
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contamination of semen and the use of antibiotics in semen extenders. 
Although antibiotics can control bacterial contamination, they may also 
be toxic to spermatozoa. The aim of this study was to investigate the 
effect of antibiotics and Single Layer Centrifugation (SLC) on sperm 
motility in insemination doses. Methods: semen was collected from 3 
pony stallions (3 ejaculates per animal). Each ejaculate was split into 
two parts and extended in EquiPlus (Minitüb, Tiefenbach, Germany), 
either with (A) or without (W) antibiotics. Aliquots of extended semen 
were used for Single Layer Centrifugation with Equicoll (Morrell et 
al. 2014,  Anim Reprod Sci  145:47–53) thus forming four treatment 
groups: control and SLC in EquiPlus with antibiotics (CA and SA, 
respectively); control and SLC in EquiPlus without antibiotics (CW and 
SW, respectively). Sperm concentration was adjusted to 50 × 10 6 /
ml; the samples were stored at 6°C for 5 days. Sperm motility was 
analysed daily using the SpermVision (Minitüb, Tiefenbach, Germany). 
Statistical analyses were performed using the linear mixed model 
(Proc MIXED, SAS ® , 9.3, Cary, NC, USA). Results are reported as 
Least Squares Means ± Standard Error. Results: on each day, total and 
progressive sperm motility were higher on days 2–5 for SW than CA 
(p < 0.0001), with SW having the highest values. Conclusions: bacteria 
in insemination doses can be controlled by SLC in the absence of 
antibiotics without adversely affecting sperm motility.         

  YSC 2  |    Pregnancy effect on echocardiographic 
parameters in Great Dane bitches 
     S     Alonge    1    ;     I     Spalla    2    ;     L     Fanciullo    3    ;     M     Melandri    3    
    1 School of Medicine: Emergency and Organ Transplants, University of Bari Aldo 
Moro, Bari, Italy  ;       2 Royal Veterinary College, London, UK  ;       3 Ambulatorio Veterinario 
“Il Melograno”, Sesto Calende, Italy   

     Pregnancy is associated with reversible adaptation in left ventricular 
(LV) function. Due to breed predisposition for myocardial disease, it 
may be useful to evaluate if systolic function varies among breeds 
along pregnancy. The study enrolled 9 healthy Great Dane bitches, 
a breed prone to develop systolic dysfunction due to dilated car-
diomyopathy. Echocardiographic M- mode and B- mode data were 
collected prior to ovulation and within 7 days of predicted parturi-
tion. Evaluated parameters were LV dimension in diastole (LVd) and 
systole (LVs), end- diastolic (EDVI) and end- systolic (ESVI) volume in-
dexed to body surface area, end- diastolic (EDV) and end- systolic (ESV) 
volume, end- point- septal- separation (EPSS), left atrial to aortic root 
ratio (LA/Ao), sphericity index (SI), ejection fraction (EF), shortening 
fraction (SF), stroke volume (SV), heart rate (HR) and cardiac output 
(CO). The ANOVA test showed a statistical effect of time (p < 0.01) 
on the increase of LVd, EDVI, EDV, EF, SF, SV and HR and decrease 
of LVs, ESVI and ESV. The CO increase reflects the improvement in 
SV and HR (p < 0.01). No statistical difference was observed for EPSS, 
LA/Ao and SI. The need for adequate blood supply for fetal devel-
opment drives to maternal volume overload and cardiac morpho- 
functional changes. Since any maternal cardiac maladaptation may 
predict obstetrical complications, pregnancy- related breed- specific 

physiological variation should be considered, especially in purebred 
dogs predisposed to heart disease undergoing preventive screenings 
before planned pregnancy.         

  YSC 3  |    Nitric oxide in boar seminal plasma 
     I     Barranco    ;     A     Tvarijonaviciute    ;     C     Perez-Patiño    ;     I     Parrilla    ; 
    JJ     Ceron    ;     EA     Martinez    ;     J     Roca    
   Department of Medicine and Animal Surgery, University of Murcia, Murcia, Spain   

     The success of boar ejaculated spermatozoa to sustain biotechnological 
treatment, such as cryopreservation and sex- sorting, depends on the 
ejaculate portion: first 10 ml of sperm rich ejaculate fraction (SRF, 
P1), SRF or entire ejaculate (EE). Those from P1 and EE showed the 
best and worst result. Different composition of seminal plasma (SP) 
among ejaculate portions would explain this. Nitric oxide (NO) is one 
of the major reactive oxygen species damaging sperm subjected to 
the above biotechnological treatments. This study aimed to determine 
the NO concentration [NO] in SP (SP- [NO]) samples of P1, SRF and 
EE. Ejaculates from 5 boars (4 ejaculates per boar) were separately 
collected in 3 ejaculate fractions (P1, the rest of SRF and the post- 
SRF) and then mixed proportionally to obtain samples of SRF and EE. 
The [NO] of SP (double centrifugation, 1500xg 10 min) was measured 
spectrophotometrically (Garcia- Robledo 2014,  Mar Chem  162:30–
36). The SP- [NO] (mean±SEM) was similar in P1 (11.7 ± 1.4 μM; 
ranging from 4.3 to 27.3), SRF (12.0 ± 1.3 μM; 5.2 to 25.9) and EE 
(11.0 ± 1.2 μM; 4.5 to 24.4). However, it differed (p < 0.001) among 
boars; albeit the interaction boar × ejaculate portion was not signifi-
cant. This is the first study reporting the presence of NO in boar SP, 
showing higher concentrations than in human but lower than in stal-
lion SP. According to our results, SP- [NO] does not explain the differ-
ences in success to sustain biotechnological techniques showed by 
boar sperm of different ejaculate portions. (Supported by MINECO- 
AGL2015- 69738- R and SENECA- 19892/GERM/15.)         

  YSC 4  |    Cryotolerance of fractionally collected 
canine spermatozoa 
     D     Gradinarska    ;     M     Ivanova    ;     T     Tsvetkov    ;     D     Daskalova    
   Institute of Biology and Immunology of Reproduction, Bulgarian Academy of 
Sciences, Sofia, Bulgaria   

     The aim of this study was to compare the cryotolerance of fractionally 
collected canine spermatozoa based on their motility, plasma mem-
brane (PM) structural integrity and mitochondrial status. Ejaculates 
(n = 10) were collected in three factions (pre- sperm -  F1; sperm rich 
-  F2; prostatic fluid -  F3) and frozen in volumes of 500 μl, using high 
speed freezing rate (26.7°C/min up to −80°C). Computer- assisted 
sperm analysis (CASA) of progression, velocity and kinematic param-
eters of the spermatozoa was made before and after cryopreservation. 
PM integrity and vitality of the spermatozoa were analysed by double 
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fluorescent staining (Annexin V- Cy3/6- CFDA). Rhodamine 123 was 
used for evaluation of mitochondrial transmembrane potential (MTP). 
CASA demonstrated that the spermatozoa from F2 have good cryo-
tolerance, reflected by the presence of a high percentage of cells with 
preserved total (76.6 ± 17.58) and progressive motility (17.15 ± 11.33) 
and rapid velocity (16.34 ± 10.43) after thawing (T- test; p < 0.001). 
The results for these parameters of the spermatozoa from F1 and 
F3 were unsatisfactory. Annexin V- Cy3/6- CFDA test demonstrated 
increase in the population of spermatozoa with phosphatidylserine 
exposure on the external PM leaflet and preserved motility after thaw-
ing. This group of spermatozoa with initiated cell death, had the high-
est percentage in F3 and F1 (p < 0.001), while F2 demonstrated single 
cells and no significant differences with the fresh semen. Rhodamine 
123 test showed that spermatozoa from F2 have significantly higher 
percentage of cells with preserved MTP, compared to F1 and F3. In 
conclusion, spermatozoa from F2 show significantly higher cryotoler-
ance, compared with F1 and F3, with regard progression, velocity pa-
rameters and structural- functional status after thawing.         

  YSC 5  |    Associations between progesterone level 
on the day of prostaglandin F 2α  administration, 
increased activity around timed AI and pregnancy 
rate in Ovsynch treated Holstein cows 
     H     Kiiver    1    ;     T     Kaart    1    ;     E     Kommisrud    2    ;     A     Waldmann    1    
    1 Institute of Veterinary Medicine and Animal Sciences, Estonian University of Life 
Sciences, Tartu, Finland  ;       2 Inland Norway University of Applied Sciences, Elverum, 
Norway   

     Associations of progesterone (P4) concentration on the day of 
prostaglandin F 2α  (PGF) administration and activity level around timed 
AI (TAI) on pregnancy outcome in Ovsynch treated cows were studied. 
Ovulation was synchronized in 373 Holstein cows from a single farm 
(GnRH- 7d- PGF- 60 h- GnRH- 6- 8 h- TAI). Milk P4 was measured by EIA 
from samples collected on the day of PGF administration. Increase 
in activity (IA) around TAI was identified by ALPRO (DeLaval) collar 
mounted activity meters. Pregnancy was confirmed by rectal palpation 
at 60–70d post TAI. The optimal threshold of milk P4 on the day of PGF 
administration for the prediction of pregnancy was determined by ROC 
curve analyses. Pregnancy rates (PR) between groups were compared by 
a logistic model and were adjusted for parity and postpartum diseases. 
Overall PR was 30.3%. PR was higher in cows with P4 > 17.6 ng/
ml compared with the cows with P4 < 17.6 ng/ml on the day of PGF 
administration (45.5% and 23.4%, respectively, p < 0.001). PR in cows 
that had P4 > 17.6 ng/ml at PGF administration was not affected by 
subsequent IA around TAI, being 47.3% in cows with IA and 45.1% in 
cows with no IA (p = 0.860). In contrast, PR in cows with P4 < 17.6 ng/
ml at PGF administration was related to IA around TAI. PR was 17.8% 
and 40.4% in cows without and with an increase in activity, respectively 
(p < 0.001). The PR for cows in the latter group was as high as in cows 
that had P4 > 17.6 ng/ml on the day of PGF administration. In conclusion, 
the negative effect of low P4 level on the day of PGF administration was 

compensated for by an increase in activity around TAI. High activity may 
indicate a healthier follicle and ovum, and therefore a better pregnancy 
outcome, in Ovsynch treated cows. (Supported by IUT8- 1.)         

  YSC 6  |    Insulin supplementation during  in vitro  
maturation induces changes in morphology and 
molecular signature in bovine Day 8 blastocysts 
     D     Laskowski    1    ;     R     Båge    1    ;     P     Humblot    1    ;     G     Andersson    2    ; 
    M-A     Sirard    3    ;     Y     Sjunnesson    1    
    1 Division of Reproduction, Department of Clinical Sciences, Swedish University of 
Agricultural Sciences (SLU), Uppsala, Sweden  ;       2 Section of Molecular Genetics and 
Bioinformatics, Department of Animal Breeding and Genetics, Swedish University 
for Agricultural Sciences (SLU), Uppsala, Sweden  ;       3 Université Laval, Quebec, 
Canada   

     Hyperinsulinemia is associated with decreased fertility by impairing 
the developmental potential of embryos, while the underlying reasons 
remain unclear. Our aim was to investigate insulin- induced changes 
on morphology and molecular signature in bovine blastocysts (D8BC) 
by combining confocal microscopy and microarray- based gene ex-
pression analysis. D8BC (n = 296) were produced  in vitro  according to 
standard methods with three different insulin levels (INS10 = 10 μg/
ml; INS0.1 = 0.1 μg/ml; INS0 = control without insulin) during matu-
ration. D8BC were stained to distinguish F- Actin (Alexa Fluor- 488 
Phalloidin), DNA (Hoechst 33342) and active mitochondria 
(MitoTracker Orange). Cell number (CN) was counted and mitochon-
drial distribution (MD) and actin structure (AS) were assessed. Gene 
expression data of D8BC was obtained through microarray- studies 
at the EmbryoGENE platform. Statistical analyses were performed by 
using either ANOVA (SAS proc GLM) for CN or log linear models for 
MD and AS (SAS, proc Logistic). Cell number, mitochondrial distribu-
tion and actin structure differed significantly: CN: INS10 = 101 ± 3.7, 
INS0.1 = 104 ± 5.4 and INS0 = 86 ± 3.1; MD and AS less evenly dis-
tributed in INS0.1 and INS10 (p < 0.05). These changes were reflected 
by increased expression of genes involved in cell division (MAP2K2; 
DHCR7), cell structure (LMNA; VIM; TUBB2B; TUBB3; TUBB4B) and 
mitochondrial activation (ATP5D; CYP11A1; NDUFB7; NDUFB10; 
NDUFS8). Combining the results of morphology and transcriptome, 
we identified genes that could increase cell proliferation and serve as 
signatures of metabolic stress. This could partly explain the observed 
impaired fertility due to hyperinsulinemia. (Funded by FORMAS.)         

  YSC 7  |    Sperm morphology differences 
associated with pig fertility 
     A     Mandawala    1    ;     B     Skinner    2    ;     G     Walling    3    ;     S     Harvey    1    ;     K     Fowler    1    
    1 Canterbury Christ Church University, Canterbury, UK  ;       2 University of Cambridge, 
Cambridge, UK  ;       3 JSR Genetics, East Yorkshire, UK   

      Purpose :    The rising global population and changes in dietary 
 preferences have resulted in an increased demand for meat products. 
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Artificial insemination is routinely used in commercial pig breeding, for 
which the use of high quality semen samples during insemination is 
imperative. Currently, semen quality is determined manually by mor-
phological assessment of at least 500 sperm heads per sample. This 
laborious method leads to high inter- operator variability due to its 
subjective nature. The development of a semi- automated software- 
based approach to assess sperm morphology would enable faster 
identification of morphological defects and permit identification of 
subtle differences that may impact fertilisation success.  
  Method :    A novel method has been developed to comprehensively 
analyse pig sperm head morphology in greater detail than was previ-
ously possible. Semen from 50 fertile and 50 sub- fertile samples that 
had been previously manually categorised as fertile or sub- fertile were 
analysed using this new method, with at least 200 fixed and DAPI 
(4ʹ,6- diamidino- 2- phenylindole) stained nuclei imaged per sample.  
  Results :    Statistical analysis by mixed effects modelling revealed vari-
ation between boars and identified significant differences in sperm 
head morphology between fertile and sub- fertile samples. Specifically, 
fertile samples were associated with higher mean sperm head area, a 
consequence of a greater head width.  
  Conclusion :    This novel, unbiased and fast analysis method demon-
strates that there is a significant difference in sperm head morphology 
between fertile and sub- fertile animals. This has the potential to be 
used as a tool for sperm morphology assessment in the pig breeding 
industry and importantly, this technique may also be transferable to 
other species.          

  YSC 8  |    Immunohistochemical localization of 
interleukin 10 in genital tract of fertile boars 
     L     Padilla    ;     FJ     Pallares    ;     M     Molina    ;     J     Li    ;     EA     Martinez    ;     I     Parrilla    ; 
    J     Roca    
   Department of Veterinary Science, University of Murcia, Murcia, Spain   

     Cytokines represent a set of low molecular weight proteins (<30KDa) 
that regulate the immune system. Interleukin 10 (IL- 10) is one of 
the fourteen cytokines identified in boar seminal plasma (SP). It has 
anti- inflammatory properties and can inhibit the synthesis of pro- 
inflammatory cytokines, showing relation to infertility disorders in 
men. The present study describes the immunohistochemical localiza-
tion of IL- 10 in the genital tract of fertile boars. Genital tracts of ten 
healthy and fertile boars used in artificial insemination and slaughtered 
for reasons of insufficient genetic progress were used. Tissue samples 
from testis, epididymis and accessory sex glands were fixed in buff-
ered Bouin solution during 24 h and then immersed in alcohol 70%, to 
eliminate picric acid, embedded in paraffin blocks, sliced and mounted 
on slides. The avidin- biotin- peroxidase complex technique was used 
for the detection of IL- 10 using the primary antibody porcine IL- 10 
(R&D System, Minneapolis, MN, USA). The genital tissues of the ten 
boars showed a same immunohistochemical pattern characterized by 
a positive staining of spermatocytes, Sertoli and interstitial cells of tes-
ticle and epithelial cells of epididymis, prostate and, fundamentally, 

seminal vesicles. No positive staining was evidenced in tissues from 
bulbourethral glands. In conclusion, the genital tract of healthy and 
fertile boar secretes IL- 10, mainly in seminal vesicles. (Supported by 
MINECO- AGL2015- 69738- R and SENECA- 19892/GERM/15.)         

  YSC 9  |    The presence and localization of resistin 
in the sheep uterus: impact of diets characterized 
by different chemical composition 
     C     Pirino    1    ;     F     Mercati    1    ;     L     Petrucci    1    ;     M     Maranesi    1    ;     P     Scocco    2    ; 
    G     Acuti    1    ;     C     Dall ’ Aglio    1    
    1 Department of Veterinary Medicine, University of Perugia, Perugia, Italy  ;       2 School 
of Biosciences and Veterinary Medicine, University of Camerino, Camerino, Italy   

     Resistin is a protein hormone recently identified as an adipokine. It 
is mainly related to the control of appetite and metabolism but it is 
also implicated in other functions including the control of reproductive 
 activity. In this study we analysed by RT- PCR and immunohistochem-
istry its expression and localization in the uterus of sheep. In addition 
to its presence and localization, also a possible variable expression as 
a result of a diet with different chemical composition was assessed. 
In particular, we used 50 “Comisana” sheep fed on Apennine semi- 
natural pasture for two experimental periods: in the first, the animals 
were fed on pasture at the height of its flowering (group A); in the sec-
ond period the animals were fed on the same pasture until it was com-
pletely dry while they were equally allocated into two groups (B and 
C). The group B received a diet supplement of cereals daily. Resistin 
transcript was evidenced in uterus samples of all the examined groups. 
The immunohistochemical study showed a positive immunoreaction 
on uterine sections with an involvement of epithelial, glandular and 
muscular cells. The immunopositive reactions did not evidence any dif-
ference among the different experimental groups. These results sug-
gest that resistin is present in the uterus of the sheep with a peculiar 
cytoplasmatic localization and that its expression does not seem to be 
influenced by the different chemical composition of the diets.         

  YSC 10  |    Fine- tuning sperm DNA fragmentation 
dynamics over seasons 
     C     Quiñones Pérez    1    ;     F     Crespo    2    ;     JL     Vega-Pla    1    ;     J     Gosálvez    3    ; 
    J     Dorado    4    ;     M     Hidalgo    4    ;     I     Ortiz    4    
    1 Laboratorio de Investigación Aplicada, Cría Caballar de las Fuerzas Armadas, 
Córdoba, Spain  ;       2 Department of Reproduction, Centro Militar de Cría Caballar 
(FESCCR- Ministry of Defense), Ávila, Spain  ;       3 Department of Biology, Autonomous 
University of Madrid, Madrid, Spain  ;       4 Veterinary Reproduction Group, Department 
of Animal Medicine and Surgery, Veterinary Faculty, University of Córdoba, Córdoba, 
Spain   

     Sperm DNA fragmentation index (SDFI) is a helpful parameter to 
 assess seminal quality. The study of SDFI dynamics has been shown 
to be necessary in order to have a better insight of the DNA dam-
age. However, there are no studies defining the most accurate 
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mathematical model for SDFI dynamics over seasons. The aim of this 
study was to fine- tune mathematical models for stallion sperm DNA 
dynamics in each season. For this purpose, ejaculates from ten stal-
lions were collected in every season. Raw samples were diluted 1:1 
in a commercial extender solution (INRA ®  96). Afterwards, sperm 
were incubated at 37°C and aliquots of each sample were taken at 
0, 6 and 24 h for SDFI analysis. The coefficient of determination (R2) 
was calculated after fine- tuning three mathematical models: linear 
(LIN), exponential (EXP) and second order polynomial (POL). R2 was 
compared among treatments by ANOVA and Duncan post- hoc test. 
Results were expressed as mean ± standard error of the mean. For 
all seasons, R2 was significantly lower (p < 0.001) for EXP than for 
LIN and POL. Respectively, winter: 0.80 ± 0.03 vs. 0.94 ± 0.02 and 
1 ± 0.0; spring: 0.88 ± 0.02 vs. 0.98 ± 0.01 and 1 ± 0.0; summer: 
0.81 ± 0.03 vs. 0.94 ± 0.03 and 1 ± 0.0; and autumn: 0.88 ± 0.02 vs. 
0.97 ± 0.01 and 1 ± 0.0. Since both LIN and POL are equally accurate 
to represent SDFI dynamics, the velocity of fragmentation could be 
considered constant over time in all the seasons. In conclusion, stallion 
SDFI dynamics fit linear or second order polynomial models regardless 
of season.         

  YSC 11  |    Editing MC1R gene in Chinese 
Luchuan pig using CRISPR/Cas9 
     X     Shi    ;     Z     He    ;     H     Liu    
   State Key Laboratory of Biocontrol, School of Life Sciences, Sun Yat- sen University, 
Guangzhou, China   

     Melanocortin Receptor 1 (MC1R) located on the surface of 
 melanocytes plays a central role in regulation of eumelanin (black/
brown) and phaeomelanin (red/yellow) synthesis. Mutations in the 
MC1R can add interesting color patterns ranging from the all black 
phenotype of Chinese Meishan pigs to the all red color of Duroc 
breed. We were curious whether targeted disruption of MC1R can 
change the color pattern of Chinese Luchuan pig (a black pig with 
white legs, belly, neck and snout). In this study, two sgRNAs with 
targeting efficiencies of 42.2% and 50.4% in fetus fibroblasts of 
Luchuan pigs were selected out from 11 designed sgRNAs target-
ing porcine MC1R. Targeted cells were used for somatic cell nuclear 
transfer (SCNT) to generate reconstructed embryos. The cleavage 
rate of embryos reached up to 79.70%, and blastocyst formation rate 
achieved 23.55%. Sequencing analysis revealed that 44% of embryos 
presented MC1R disruptions, and 22% embryos were biallelic mu-
tant. 1228 embryos were transferred into the oviduct of 10 surro-
gate sows. 7 surrogate sows were detected to be pregnant on day 
28 after embryo transfer. One surrogate was sacrificed to collect 15 
fetuses of 35- d old. Genotyping revealed that 6 fetuses were mutant 
(40%), among them 4 were biallelic mutant (27%). In conclusion, we 
introduced CRISPR/Cas9 system targeting MC1R into porcine so-
matic cells, resulting in the highly efficient induction of mutations. 
These mutated cells were used for somatic cell nuclear transfer to 
generate gene- edited fetuses.         

  YSC 12  |    Trans- rectal semen collection and 
artificial insemination in Angora goat 
     K     Tekin    1    ;     C     Stelletta    2    ;     B     Cil    1    ;     MB     Tırpan    1    ;     KT     Olğaç    1    ; 
    H     Alemdar    1    ;     A     Daşkın    1    
    1 Department of Reproduction and Artificial Insemination, Faculty of Veterinary 
Medicine, Ankara University, Ankara, Turkey  ;       2 Department of Animal Medicine, 
Production and Health, University of Padova, Padova, Italy   

     We aim to describe a novel method for semen collection through the 
Transrectal massage (TM) in the buck and its effect on pregnancy in 
Angora goat. Sixteen clinically healthy adult Angora bucks (ranging 
1–4 year of age) and thirty- three nulliparous does (1–2 year of age) 
were used for insemination. Preliminarily, the faeces were manually 
evacuated, a vigorous back and forth motion over the vesicular gland 
and ampulla was applied for a maximum of five minutes in an attempt 
to move the sperm from the ampulla into the pelvic urethra. Semen 
was collected from 87.5% of the bucks (14/16). Volume, mass motil-
ity, total motility, ejaculation time and concentration were recorded 
as 0.64 ± 0.45 ml, 2.7 ± 1.4, 58.18 ± 18.73%, 3.4 ± 1.26 min. and 
3.68 ± 0.46 × 10 9 /ml respectively. Does were administrated 125 μg 
of d- cloprostenol i.m. at day 0 with intravaginal sponge insertion for 
11 days (Chronogest, 20 mg flugestone acetate) and 24 h before 
sponge removal 500 IU of PMSG i.m. (Oviser, Hipra- Turkey) for syn-
chronization. Oestrus was detected with thermography and insemina-
tion was carried out intravaginally with 500 × 10 6  spermatozoa per 
insemination. On the day 21 after insemination pregnancy diagnosis 
was performed trans- rectally with ultrasound. Pregnancy rate was 
47.8%. TM method of semen collection seems to be easily applicable 
to the buck and could be a good alternative to collect the semen from 
this species. However, this approach needs further investigation to 
obtain a higher percentage of successful collections.         

  YSC 13  |    Variability of equine fetal volume 
during early pregnancy measured by three- 
dimensional transrectal ultrasonography 
     N     Tzanidakis    ;     A     Becsek    ;     H     Bollwein    
   Clinic of Reproductive Medicine, Vetsuisse Faculty, University of Zurich, Switzerland   

     Our study aimed to establish a new technique for the determination 
of equine fetal volume (FV) by using three- dimensional (3D) ultra-
sonography and to investigate potential factors affecting early FV. For 
this purpose, 153 German warmblood mares from a stud farm in the 
northern part of Germany were examined. Age, parity, barren time, 
breed, weight, type of pregnancy (recipient mare/mare carrying her 
own foal), sire and type of semen (fresh/frozen), reproductive history 
(groups with or without: positive uterine swab, uterine cysts, previous 
placentitis, abortions, retained fetal membranes or uterine inflamma-
tion) were recorded for each mare. The portable 3D ultrasound scanner 
Voluson ®  i (GE, Austria) with a microconvex transducer (RNA5- 9- RS) 
was used. Crown- rump length (CRL) and FV were measured by means 
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of 3D ultrasonography (2D and 3D mode) at day 45 ± 1 of gestation 
using 4D- View and VOCAL softwares (GE, Austria). The mean CRL 
determined by 3D was longer compared to that measured by 2D (3D: 
3.28 ± 0.25 vs. 2D: 3.18 ± 0.25 cm; p < 0.001). There was a high vari-
ability of 3D FV (Mean ± SD: 3.96 ± 0.77 cm 3 ; Min: 2.44 cm 3 ; Max: 
7.50 cm 3 ). The intraclass correlation coefficients for intra-  and inter- 
observer measurements were 0.99 and 0.78, respectively. While 
FV was highly related to 3D CRL (r = 0.78, p < 0.001), it was only 
moderately correlated with 2D CRL (r = 0.55, p < 0.001). No effects 
(p > 0.05) of age, parity, barren time, breed, mare weight, type of preg-
nancy, type of semen or medical history on CRL and FV were found. In 
conclusion, 3D- sonography is a new reliable technique for the deter-
mination of equine fetal size during early pregnancy. Reasons for the 
high variability of the equine fetal size at the early stage of pregnancy 
have to be clarified in further studies.         

  YSC 14  |    Involvement of cytoskeleton in 
mobilization of calcium from intracellular stores 
of porcine oocytes stimulated by prolactin 
     Y     Ussenbekov    1    ;     A     Serikov    2    ;     Z     Bimenova    1    ;     T     Kuzmina    3    ; 
    V     Denisenko    3    
    1 Kazakh National Agrarian University, Almaty, Kazakhstan  ;       2 Ulsan National 
Institute of Science and Technology, Ulsan, South Korea  ;       3 Russian Research 
Institute of Farm Animal Genetics & Breeding, St. Petersburg- Pushkin, Russia   

     Understanding processes involved in the formation of a mammalian 
oocyte competent for fertilization is a major goal for reproductive bi-
ologists. Resumption of meiosis in oocytes is associated with an in-
crease in intracellular Ca 2+ . The aim of our study was to determine the 
role of cytoskeleton in release of Ca 2+  from intracellular stores ([Ca 2+ ]
is) in oocytes in the diplotene stage stimulated by prolactin (PRL). The 
levels of [Ca 2+ ]is were estimated by the measurement of the fluores-
cence intensity of Ca 2+ –chlortetracycline and were expressed in arbi-
trary units. Levels of [Ca 2+ ]is were evaluated in 711 oocytes (in 4–5 
replicates). Highly disperse silica (HDS) stimulates additional release 
of [Ca 2+ ]is in a result of forming a bond between intracellular depot. 
Treatment of oocytes by 5 ng/ml PRL or 10 μM (guanosine triphos-
phate) GTP stimulated exit of [Ca 2+ ]is. Joint treatment of oocytes by 
PRL and GTP did not stimulate exit of [Ca 2+ ]is both in the presence 
and in the absence of 0.001% HDS. Treatment of oocytes by PRL, 
GTP with 10 μM cytochalasin D (CD), an inhibitor of microfilament 
polymerization, stimulated additional exit [Ca 2+ ]is in the presence of 

HDS (0.34 ± 0.009 vs. 0.26 ± 0.008, p < 0.001, ANOVA). Incubation 
of oocytes in the presence of 10 μM nocodazole, an inhibitor of 
 microtubule polymerization, did not stimulate additional exit of [Ca 2+ ]
is at the joint action of PRL, GTP in the presence of HDS. After the 
pre- treatment of oocytes by CD and nocodazole we have tested the 
inhibition of an additional release of [Ca 2+ ]is at the joint action of PRL 
and GTP (0.26 ± 0.008 vs. 0.36 ± 0.021, p < 0.001). Thus, PRL with 
GTP stimulate additional exit of [Ca 2+ ]is which are determined by the 
functional activity of microtubules and are inhibited in the presence 
of intact microfilament.         

  YSC 15  |    The dynamic expression patterns and 
correlation of Tet1 and WNT pathway genes in 
early fetal tissues of goat 
     Y     Zhao    ;     N     Luo    ;     Q     Tan    ;     Y     Zhang    ;     B     An    
   College of Animal Science and Technology, Southwest University, Beibei, China   

     Dioxygenase Ten- Eleven- Translocation 1 (TET1) and Wnt signal path-
way genes play an important regulating role during early mammalian 
embryo development. They have consistency in physiological func-
tions, effected stage and regulation site. But there are few studies 
concerning their dynamic expression patterns and correlation in the 
goat. Our research aimed to quantify the relative expression level of 
TET1, WNTs and DKK genes during early fetus development in the 
goat. Further, to analyze the correlation between TET1 and WNTs 
genes. The tissue samples (fetal heart, liver, lung, kidney, brain and 
skin) of early fetus of Dazu black goat (on 20d, 25d, 30d, 60d, 90d of 
pregnancy) and total RNA was extracted. The relative expression of 
TET1, DKK family and WNT genes in each sample was investigated 
using RT- PCR, and the correlation between TET1 and WNT genes in 
the different periods of early goat fetal tissues was analyzed. The re-
sults detected the presence of each gene during early development, 
the trend of TET1 increased with increasing pregnancy, with a sig-
nificant upregulation at day 90. Among DKK family, DKK1 has a high 
expression while the expression of DKK2 and DKK3 occurs rather 
synchronously. Wnt2b, Wnt5a, Wnt5b and Wnt7b have a significant 
expression on 30 days of pregnancy; in addition, Wnt2 has a highly 
significant expression in different fetal tissues and organs (p < 0.05). 
Expression of TET1 and Wnt genes is negatively correlated after 
30 days of pregnancy. This study first revealed the expression of TET1 
and WNTs genes during early hircine fetal development. The potential 
relation between TET1 and WNT genes has been demonstrated.       
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  P 1  |    Stearoyl- CoA- desaturase activity in 
cumulus cells protects the oocyte against 
lipotoxicity 
     H     Aardema    1    ;     HTA     Van Tol    1    ;     JF     Brouwers    2    ;     BM     Gadella    1,2    ; 
    BAJ     Roelen    1    
    1 Depa  rtment of Farm Animal Health, Faculty of Veterinary Medicine, Utrecht 
University,   Utrecht, The Nertherlands  ;       2 Department of Biochemistry and 
Cell Biology,   Faculty of Veterinary Medicine, Utrecht University, Utrecht, The 
Nertherlands         

     A rise in free fatty acid levels is a characteristic of energy rich and poor 
metabolic conditions, both in human and animals. Saturated free fatty 
acids can be toxic for oocytes and may be the cause of reduced fertility 
after metabolic stress. Cumulus cells that surround the oocyte appear 
to protect the oocyte against free fatty acids (Aardema et al. 2013,  Biol 
Reprod  88:164). The current study investigates the function of stearoyl- 
CoA- desaturase (SCD- 1), converting stearic (C18:0) and palmitic acid 
(C16:0) into respectively oleic (C18:1) and palmitoleic acid (C16:1), 
in cumulus cells. Cumulus- oocyte- complexes (COCs) were retrieved 
from bovine slaughterhouse ovaries, matured for 23 h, fertilized and 
presumed zygotes were cultured until day 8 according to our stand-
ard protocol. Cumulus cells expressed high levels of SCD- 1 gene and 
protein as detected by qRT- PCR and immunoblotting, while expression 
in oocytes was low. Inhibition of SCD- 1 activity (1 μM, Biovision) in 
the presence of C18:0 (100 μM) and C16:0 (150 μM) during matura-
tion of COCs resulted in a reduction in the blastocyst rate when com-
pared to the control group where SCD- 1 was active (12.5 ± 7.2% and 
29 ± 8.7%, respectively; p < 0.001, n ≈ 280 in 3 runs per group). In 
addition the C18:1/C18:0 ratio, determined by HPLC mass spectrom-
etry, was reduced when SCD- 1 was inhibited in the presence of C18:0 
(0.5 ± 0.03 vs. 1.3 ± 0.46; p < 0.01). Lipid droplet storage in cumulus 
cells was decreased when SCD- 1 was inhibited during exposure to 
C18:0 (p < 0.001). Combined, the data indicate that SCD- 1 in cumulus 
cells converts the potentially toxic saturated into less harmful mono- 
unsaturated fatty acid and is subsequently stored in lipid droplets. This 
function of cumulus cells protects the oocyte against lipotoxicity.         

  P 2  |    Infectiousness of equine semen in 
prepatent phase of Dourine 
     Y     Ahmed    1    ;     A     Hagos    2    ;     B     Merga    2    ;     T     Alemu    2    ;     A     Van Soom    3    ; 
    L     Duchateau    3    ;     B     Goddeeris    3    ;     J     Govaere    3    
    1 Wollo University, Dessie, Ethiopia  ;       2 Addis Ababa University, Bishoftu, Ethiopia  ;  
     3 Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium   

     Dourine, caused by  T. equiperdum  ( T.eq. ), is a notifiable disease (OIE 
2013). Since knowledge about the prepatent infectiousness of semen 
is lacking, introduction of the disease is a relevant threat. Aims of the 
study were: (1) To determine the infectiousness of stallion semen in 
the prepatent phase of Dourine; (2) to assess infectiousness of ar-
tificially inseminated (AI)  T.eq. - spiked semen. Stallions (N = 4) were 
infected by transfusion of  T.eq.  (Dodola 943). Semen collected in the 
prepatent period (14 days post infection, N = 1) or epididymal semen 
(N = 1) or 4 weeks post Cymelarsan treatment (N = 2), was inoculated 
in mice (resp. in 7, 5 and 10 mice) hereafter  T.eq. - isolation in the mice 
was performed by the Wet blood smear- test (Wbs- t). Mares (N = 4) 
were AI using  T.eq.  spiked semen (38.000T.eq./AI) using conventional 
techniques. Mice inoculated by collected or epididymal semen from 
infected, non- treated stallions were positive for  T.eq.  (7/7 and 5/5). 
Mice inoculated with epididymal semen of treated animals were para-
sitaemic in one stallion (5/5) but not in the second one (0/5). Mares 
inseminated with spiked semen got Dourine (4/4), were positive on 
Wbs- , Woo test and CATT serology. Although the presence of  T.eq . is 
shown in seminal fluid and genital tissues (Lelli et al. 2012,  J Equine Vet 
Sci  32:S70–71), disease spread after AI is not reported and no knowl-
edge about infectiousness in prepatent period is reported so far. This 
study shows (1) the infectiousness of  T.eq.  during prepatent phase and 
(2) when used for AI.         

  P 3  |    Does the adding of seminal plasma after 
thawing influence stallion sperm quality? 
     E     Al-Essawe    1    ;     A     Johannisson    1    ;     M     Wulf    2    ;     C     Aurich    3    ; 
    JM     Morrell    1    
    1 Department of Clinical Sciences, Swedish University of Agricultural Sciences (SLU), 
Uppsala, Sweden  ;       2 Graf Lehndorff- Institute for Equine Sciences, Neustadt (Dosse), 
Germany  ;       3 University of Veterinary Medicine, Vienna, Austria   

     Most of the seminal plasma (SP) is removed when processing semen 
for cryopreservation; adding SP after thawing might have a beneficial 
effect on sperm quality. Objective: to determine if adding SP from 
“good” (GF) or “bad” (BF) freezer stallions to semen after thawing 
improves sperm quality. Semen from 8 stallions, (three ejaculates 
per stallion) was processed by Single Layer Centrifugation (SLC) to 
remove SP prior to freezing. Straws were thawed at 37°C for 30s; 
the contents were divided into three aliquots; i) control (C); ii) pooled 
BF- SP (5%) was added; iii) pooled GF- SP (5%) was added. Membrane 
integrity (MI), mitochondrial membrane potential (MMP) and chroma-
tin integrity (DNA fragmentation index; %DFI) were evaluated using 
a FACSVerse flow cytometer. Data were analyzed by mixed model 
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using the (SAS ®  9.3). Significance was set to p ≤ 0.05. All values are 
LSMEAN ± SE for C, BF and GF, respectively. The proportion of liv-
ing spermatozoa was higher in C than in groups with SP (42.7 ± 3.2%, 
41.1 ± 3.2%, 41.3 ± 3.2%; C vs. BF p = 0.02; C vs. GF p = 0.05); there 
were fewer spermatozoa with low MMP and more with high MMP for 
C than for SP- treated samples (Low MMP: 70.6 ± 4.1%, 76.1 ± 4.1%, 
78.5 ± 4.1%; C vs. BF, p = 0.06; C vs. GF p = 0.006; high MMP: 
28.5 ± 4.1%, 23.1 ± 4.1%, 20.5 ± 4.1%; C vs. BF p = 0.08, C vs. GF 
p = 0.006). The % DFI was lower in C than in BF or GF (8.3 ± 1.1%, 
9.9 ± 1.1%, 9.5 ± 1.1%; C vs. BF p < 0.0001, C vs. GF p < 0.0003). No 
differences were found between BF and GF for any parameters of 
sperm quality. In conclusion, adding SP after thawing does not have 
a beneficial effect on sperm quality, regardless of whether it is from 
good or bad freezer stallions, and may have a deleterious effect on 
sperm DNA.         

  P 4  |    Bovine oviductal extracellular vesicles 
mRNA content changes across the oestrous cycle 
     C     Almiñana    1    ;     S     Bauersachs    2    ;     P     Mermillod    1    
    1 UMR7247, Physiologie de la Reproduction et des Comportements, INRA, Nouzilly, 
France  ;       2 Group of Animal Physiology, Institute of Agricultural Sciences, ETH Zurich, 
Zurich, Switzerland   

     Extracellular vesicles (EVs), exosomes and microvesicles, are 
 important components of the oviductal fluid and have been sug-
gested as modulators of gamete/embryo- maternal interactions 
by transferring their molecular cargo (proteins, small ncRNA and 
mRNA). Previously, we identified miRNA and protein profiles of 
bovine oviductal EVs (boEVs) across the oestrous cycle, which can 
have a direct impact on gametes/embryos. Here, we focused on 
boEVs mRNA content that can lead to the generation of functional 
proteins by them, thus enabling horizontal transfer of genetic in-
formation. Oviducts with their attached ovaries were collected 
from cyclic bovine reproductive tracts at the abattoir and classified 
in 4 different stages according to Ireland et al. (1980). Oviducts 
were flushed and boEVs were isolated by ultracentrifugation. 
BoEVs total RNA was isolated, RNA- Seq libraries were prepared 
and sequenced on an Illumina HiSeq 2500. The obtained sequence 
data was processed using a local Galaxy pipeline. Transcripts de-
rived from 12,087 genes were identified in boEVs (Bioconductor 
R, EdgeR). BoEVs mRNA signature from stage I (1–4 days post- 
ovulation, period in which the embryo develops up to 16- cells) 
differed significantly from the other stages analyzed (II- IV). 
Comparative analysis of stage II, III, and IV (pre- ovulation) mRNA 
levels to stage I revealed significant differences for 1,027 (597 up 
and 430 down), 624 (339 up and 285 down) and 1,362 (796 up 
and 566 down) genes (FDR 1%), respectively. Our study represents 
the first screening of boEVs mRNA content and revealed changes 
across the oestrous cycle. Moreover, we identified boEVs tran-
scripts related to early embryo development and gamete interac-
tions. (Supported by EU- AgreenSkills267196, EU- FECUND312097 
and COST- EPICONCEPT- FA1201.)         

  P 5  |    Castration effect on echotextural 
characteristics of the vesicular glands of mature 
goats 
     MJD     Amâncio    ;     RP     Nociti    ;     MGK     Rodriguez    ;     VJC     Santos    ; 
    RSG     Mariano    ;     RAR     Uscategui    ;     FFPC     Barros    ;     B     Biagioli    ; 
    WRR     Vicente    ;     MEF     Oliveira    
   Faculty of Agricultural and Veterinary Sciences (FCAV), São Paulo State University 
(UNESP), Jaboticabal, Brazil   

     The aim was to analyze echotexture characteristics of vesicular glands 
in goats under castration effect. Ten mature goats were castrated by or-
chiectomy (G1, n = 6) or Burdizzo techniques (G2, n = 4). B- mode ultra-
sounds exams were made immediately before procedure (D0), 30 (D30), 
45 (D45), 60 (D60), 75 (D75) and 90 days after castrations (D90), using 
MyLab 30 Vet equipment (Esaote, Italy) connected to 7.5 MHz transrectal 
linear transducer. Echotextural analyses were made using Image ProPlus ®  
software, and computed the numerical pixel values (NPVs) and pixel het-
erogeneity (standard deviation of NPVs) within circular regions of interest 
placed within the vesicular glands parenchyma. Data (means ± SD) were 
analyzed under effect of castration technique, days and their interac-
tion (ANOVA for repeated measures with Tukey post hoc test, p < 0.05). 
There was no interaction between both effects. There were no difference 
between groups for NPVs (137.6 ± 8.9 vs. 135.0 ± 13.5) and pixel het-
erogeneity (20.9 ± 2.3 vs. 21.6 ± 1.9) for G1 and G2, respectively. Similar 
values were observed between days for NPVs (D0: 137.9 ± 11.4, D30: 
137.0 ± 14.2, D45: 139.2 ± 8.0, D60: 138.3 ± 15.7, D75: 128.3 ± 7.3 
and D90: 135.7 ± 10.8) and for pixel heterogeneity (D0: 21.8 ± 1.8, D30: 
21.7 ± 1.9, D45: 21.1 ± 1.7, D60: 21.4 ± 2.2, D75; 21.3 ± 3.0 and D90: 
20.5 ± 2.1). In conclusion, the echotextural characteristics of the vesicular 
glands parenchyma were not altered after castration, regardless of the 
technique used. (Financial support: Fapesp (no. 2015/22823–9).)         

  P 6  |    Intraluteal administration of cloprostenol 
in dairy cows 
     M     Andrlíková    ;     P     Andrlová    ;     J     Tabery    ;     S     Čech    
   University of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic   

     The aim of the study was to determine the luteolytic dose of clopros-
tenol administered directly into the corpus luteum (intraluteal treat-
ment, ILT) in dairy cattle. Intraluteal treatment was performed by 
modified equipment for ultrasound guided transvaginal ovarian aspira-
tion. Thirty synchronized lactating Holstein- Friesian cows were ran-
domly divided into six equal groups. First control group (C1) was treated 
by 500 μg of cloprostenol intramuscularly. Second control group (C2) 
was treated by ILT with 0.2 ml physiological solution (F1). Four ex-
perimental groups were treated by ILT with cloprostenol (Estrumate, 
MSD) in different doses: group 1 (E1) 5 μg, group 2 (E2) 25 μg, group 3 
(E3) 50 μg and group 4 (E4) 100 μg, respectively. Estrumate in groups 
E1 and E2 was diluted in F1 to reach a volume of 0.2 ml, group E3 was 
treated by 0.2 ml of Estrumate and group E4 was treated by 0.4 ml 
of Estrumate. Size of CL and progesterone concentrations (P4) were 
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evaluated to control the luteolysis at times 0, 0.5, 1, 2, 4, 8, 24 and 
48 h after ILT. Cows in groups C2 and E1 were unaffected by ILT. 
The cloprostenol dose ≥ 25 μg (groups E2 – E4) significantly affected 
the size of the CL and P4 concentration. However, P4 concentrations 
<1 ng/ml 48 h after ILT were only determined in group E4, as well as in 
group C1. In conclusion, the cloprostenol dose of 100 μg administered 
intraluteally can be established as luteolytic in cows.         

  P 7  |    Estrous response and time to ovulation in 
nulliparous and multiparous goats treated with 
progesterone and human chorionic gonadotropin 
during non- breeding season 
     G     Arellano-Rodriguez    1    ;     AS     Alvarado-Espino    1    ; 
    CA     Meza-Herrera    2    ;     R     Rivas-Muñoz    3    ;     O     Angel-Garcia    1    ; 
    LR     Gaytan-Aleman    1    ;     FG     Veliz-Deras    1    
    1 Antonio Narro Agrarian Autonomous University (UAAAN), Torreón, Mexico  ;  
     2 Chapingo Autonomous University, Bermejillo, Durango, Mexico  ;       3 Institute of 
Technology, Ejido Ana Coahuila, Mexico   

     The optimal time between artificial insemination and ovulation is cru-
cial for high fertility rates in goats. The aim of the study was to de-
termine the effect of parity (nulliparous vs. multiparous) on estrous 
response and time of ovulation in Criollo goats primed with proges-
terone (P4) plus human chorionic gonadotropin (hCG) during the an-
estrous season in northern Mexico (25°N). Nulliparous (n = 9; 9 to 12 
mo. 29 ± 2.9 kg and 2.3 ± 0.1 body condition score (BCS)) and multip-
arous goats (n = 13; 2 to 5 yrs. 39.7 ± 4.3 kg and 2.3 ± 0.2 BCS) were 
treated with 20 mg i.m. of P4 and 24 h later, goats were treated with 
100 IU of hCG i.m. Twelve hours after hCG administration, the onset 
of estrus was determined every 6 h with the use of an aproned buck. 
At the moment of estrus, the ovulation time and the number of ovula-
tions were assessed by transrectal ultrasonographic scanning using a 
7.5 MHz linear prostatic probe every 6 h until disappearance of preo-
vulatory follicle(s) presented at the previous scanning. No differences 
(p > 0.05) occurred between nulliparous and multiparous goats nei-
ther for estrus nor for ovulation response (100 vs. 92%, interval hCG 
to estrus: 52 ± 3 and 59 ± 14 h, interval hCG to ovulation: 85 ± 11 and 
90 ± 13 h and ovulation rate: 1.5 ± 0.1 and 2.0 ± 0.2, respectively). To 
conclude, parity did not affect estrus response, time to ovulation and 
ovulation rate in goats treated with P4 plus hCG. Results could be 
important to determine optimal time for artificial insemination as well 
as to improve the fertility rate during the anestrous season.         

  P 8  |    PRID Delta based treatment approches 
with GnRH/eCG for anestrus cows: preliminary 
results 
     UC     Ari    1    ;     C     Kacar    2    ;     MC     Demir    2    ;     D     Aksoy    1    ;     S     Kaya    2    ;     S     Yildiz    1    
    1 Department of Reproduction, Faculty of Veterinary Medicine, University of 
Kafkas, Kars, Turkey  ;       2 Department of Gynocology, Faculty of Veterinary Medicine, 
University of Kafkas, Kars, Turkey   

     The objectives of this study were to investigate duration of PRID 
Delta ®  (PRIDΔ, 1.55 g progesterone/CEVA/France), usage of first 
(Day0/D0) GnRH and also equine chorionic gonadotropine (eCG) 
with removal of PRIDΔ on pregnancy rates in anestrous cows. For 
these aims, in group 1 (n = 8), anestrous cows received GnRH (100 
mcg, i.m., Ovarelin ® /CEVA/France) and PRIDΔ on D0. PRIDΔ was 
removed on D9, following PGF 2α  (25 mg, i.m., EnzaprostT ® /CEVA/
France) injection on D8. In group 2 (n = 6), anestrous cows were 
treated with GnRH on D0, PRIDΔ were simultaneously inserted and 
removed 9 days later. PGF 2α  and eCG (600 IU, i.m., Oviser ® /HIPRA/
Spain) were administered on D8 and D9, respectively. FTAIs of group 
1 and 2 were carried out 60 h, following removal of PRIDΔ. In group 
3 (n = 8), PRIDsΔ were inserted and withdrawn on D7. PGF 2α  injec-
tion was applied on D6 and FTAIs were carried out 48 h following 
removal of PRIDΔ and anestrous cows were treated with GnRH at 
FTAI. All pregnancies were determined with transrectal USG (7.5 
Mhz/Draminski ® /Poland) between 25–30 days following FTAIs. 
Pregnancy rates in group 1, group 2 and 3 were 37% (3/8), 66% 
(4/6) and 57% (4/7, one lost PRIDΔ = 1/8), respectively. In conclu-
sion, 7Ds PRIDΔ usage may be effective in treatment of anestrous 
cows without D0 GnRH; also eCG may be effective in 9Ds PRIDΔ. 
However, new studies must be carried out on usage of GnRH and 
eCG with PRIDΔ with enough number of anestrous cows to deter-
mine exact correlations.         

  P 9  |    True vaginal prolapse with sub- vaginal 
retroflexion of the bladder and uterus in a 45- day 
pregnant dog 
     A     Atanasov    ;     A     Antonov    ;     S     Yotov    ;     A     Zapryanova    
   Department of Obstetrics, Reproduction and Reproductive Disorders, Faculty of 
Veterinary Medicine, Trakia University, Stara Zagora, Bulgaria   

     A true vaginal prolapse in a bitch is a very rare condition. Most fre-
quently it is seen near parturition when progesterone declines and 
estrogens increase. A 3- year- old female Chou Chou dog was pre-
sented with a history of progressively enlarged protruding mass from 
the vulva. Rectal temperature, heart rate, respiratory rate, blood 
and serum biochemistry profiles were within normal limits. Clinical 
examination revealed prolapsed mass with dark- red colored, con-
gested and edematous walls. Bladder and uterus failed to be visual-
ized by abdominal ultrasound examination and ultrasonography of 
the prolapsed vagina was done. It revealed anechoic, urine containing 
bladder and next to it hyperechoic skeletons of two dead fetuses 
without any amniotic fluid. A diagnosis of true vaginal prolapse with 
retroflexion of the bladder and the uterus was made. Exploratory 
laparotomy displayed cranial part of stretched uterine horns, with-
out visualization of the uterine body, cervix and bladder. By gentle 
pressure of the prolapsed vagina outside and gentle pulling of the 
uterine horns inside, uterus and bladder were repositioned into the 
abdominal cavity. Ovariohysterectomy was performed and cervi-
copexy was done to prevent relapse of the vaginal prolapse. The 
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dog recovered completely and recurrence of the prolapse was not 
observed. As a complication of vaginal prolapse in the bitch, other 
organs, such as bladder, uterus and part of the colon, may be retro-
flexed sub- vaginally.         

  P 10  |    Expression pattern of TLR4 mRNA and 
protein in the ovine corpus luteum during the 
early pregnancy and PGF 2ɑ  induced luteolysis 
     MO     Atli    1    ;     M     Kose    1    ;     M     Hitit    2    ;     MS   Kaya    1    ;     F     Bozkaya    3    ; 
    A     Guzeloglu    2    
    1 Dicle Universtiy, Diyarbakir, Turkey  ;       2 Selcuk University, Konya, Turkey  ;       3 Harran 
University, Sanliurfa, Turkey   

     Toll- like receptor 4 (TLR4) is an important part of innate immune 
system and generally produced by different types of immune cells. 
Nevertheless, its expression is also detected in corpus luteum cells. 
The aim was to elucidate expression profile and cell specific locali-
zation of TLR4 in the ovine corpus luteum during early pregnancy 
and PGF 2ɑ  induced luteolysis. CL samples were collected from both 
pregnant and cyclic ewes on days of 12 (n = 4), 16 (n = 4) and 22 
(n = 4). For the induced luteolysis model, ewes were injected PGF 2ɑ  
on the 12th day of the estrous cycle and CL samples were collected 
at 0 h (no PGF 2ɑ  injection, n = 4), 1 h (PG1, n = 4), 4 h (PG4, n = 4), 
and 16 h (PG16, n = 4) after injection. The qPCR was used to evalu-
ate expression profiles, while immunohistochemistry was used to de-
fine temporo- spatial localization of TLR4 in CL. Although, there was 
no change in TLR4 mRNA expression between pregnant and cyclic 
CL samples, an upregulation of TLR4 mRNA was only detected in 
PG16, compared to the other groups (p < 0.05). TLR4 protein was 
particularly localized in endothelial cells of CL in cyclic ewes on day 
12, but prominent TLR4 protein signal in CL was clearly apparent 
in luteal cells in PG16. The result indicates no critical role of TLR4 
in ovine CL during early pregnancy. These data also suggest that a 
possible involvement of TLR4 in late luteolytic mechanism in ovine 
CL, as indicated by the increased expression level for TLR4 in PG16. 
Moreover, the present study may suggest that TLR4 signaling medi-
ated pathway in ovine luteal cells may involve regressing of the CL 
due to the expression of TLR4 in luteal cells. (This study funded by 
DUBAP.)         

  P 11  |    Expression patterns of epigenetic 
chromatin modification enzymes in equine 
endometrium during early pregnancy 
     MO     Atli    1    ;     C     Ozel    2    ;     M     Hitit    3    ;     G     Sen    3    ;     A     Guzeloglu    3    
    1 Dicle University, Diyarbakir, Turkey  ;       2 Canakkale Vocational Farm, Çanakkale, 
Turkey  ;       3 Selcuk University, Konya, Turkey   

     DNA methylation and histone modifications in mammalian cells con-
trol the activity of chromatin modification and serve as inheritable 

epigenetic marks. Mechanism of DNA packaging and chromatin 
modification regulates the gene expresssion depending on time and 
tissue/organ. Endometrial gene expression is tightly controlled, and 
also has a critical influence on maternal recognition of pregnancy 
and embryo implantation. The objective was to investigate mRNA 
expression patterns of genes (total of 32 genes) from a set of fami-
lies (Histone Acetyltransferase, Histone Methyltransferases, SET 
Domain Proteins, Histone Phosphorylation, Histone Ubiquitination, 
DNA/Histone Demethylases, Histone Deacetylases) of chromatin 
modification enzymes during the oestrous cycle and early preg-
nancy. Biopsies were obtained from equine on day of ovulation (d0, 
n = 4), late dioestrus (LD, n = 4, high progesterone [P4]), and after 
luteolysis in the beginning of the oestrus phase (AL, n = 4, <1 ng/ml 
P4) of the cycle. Biopsies were also taken on days 14 (P14, n = 4), 
18 (P18, n = 4), and 22 (P22; n = 4) of pregnancy. Relative mRNA 
expression levels were quantified using real- time quantitative RT- 
qPCR. Expression of all chromatin modification enzymes were de-
tected in equine endometrium during the oestrous cycle and early 
pregnancy. Each gene family were observed to be regulated differ-
entially either by cyclic changes during the cycle or by the presence 
of the embryo inside the uterus. It may be inferred that chromatin 
modification enzymes are steadily expressed and regulated to some 
extent to establish well coordinated transcriptional activity with re-
spect to epigenetic regulation in equine endometrium during oes-
trous cycle and early pregnancy.         

  P 12  |    Effects of season and pregnancy on 
insulin secretion and glucose clearance in horses 
     C     Aurich    1    ;     E     Beythien    2    ;     M     Wulf    2    ;     N     Ille    1    ;     J     Aurich    3    
    1 Insemination and Embryotransfer Platform, University for Veterinary Medicine, 
Vienna, Austria  ;       2 Graf Lehndorff- Institute for Equine Sciences, University for 
Veterinary Medicine, Vienna, Austria  ;       3 Clinical Unit of Obstetrics, Gynecology and 
Andrology, University of Veterinary Medicine, Vienna, Austria   

     In pregnant mares, peripheral insulin antagonism channels glucose 
preferentially to the foetus. On the other hand, horses reduce their 
metabolic activity in winter. Taking both aspects together, we hy-
pothesized that glucose clearance from blood and the insulin re-
sponse to glucose do not only change throughout gestation but 
also with season. To test this hypothesis, the glucose and insulin 
response to an oral glucose test was analysed in pregnant mares 
(n = 12) and in geldings (n = 10), as controls. Animals were tested in 
June, September, December and March (geldings) and on day 320 
of gestation (mares). Differences between groups and changes over 
time were analyzed by GLM- ANOVA with month and time within 
tests as within subject factors and group as between subject fac-
tor. Plasma glucose concentration increased in all tests (p < 0.001). 
The increase was more pronounced in mares (p < 0.05) and steadily 
rose from June to December in mares (p < 0.001) but not in geld-
ings (month x group p < 0.05). This indicates a constant glucose 
clearance in geldings but reduced clearance in pregnant mares. A 
pregnancy- induced partial insulin resistance is thus independent 
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from season. Plasma insulin concentration increased after glucose 
feeding (p < 0.001) with no difference between pregnant mares and 
geldings. The insulin response to glucose increased from June to 
December (p < 0.001) indicating seasonal changes in β- cell sensitiv-
ity to glucose in horses.         

  P 13  |    Relationships between maternal serum 
and fetal fluid glucose, non- esterified fatty acids 
and beta- hydroxybutyrate levels at the time of 
Cesarean section in dogs 
     O     Balogh    1    ;     RM     Bruckmaier    2    ;     S     Keller    1    ;     IM     Reichler    1    
    1 Clinic for Animal Reproductive Medicine, Vetsuisse Faculty, University of Zurich, 
Zurich, Switzerland  ;       2 Veterinary Physiology, Vetsuisse Faculty, University of Bern, 
Bern, Switzerland   

     The influence of the bitch ’ s metabolic environment in the end of ges-
tation on fetal amniotic fluid (AMF) and allantoic fluid (ALF) composi-
tion was studied by measuring metabolic parameters, i.e., glucose, 
non- esterified fatty acids (NEFA) and beta- hydroxybutyrate (BHB) 
in the serum of 22 bitches undergoing Cesarean section, and in AMF 
and ALF from one of their fetuses. Wilcoxon signed- rank test with 
Bonferroni correction, linear regression, t- test and Mann- Whitney 
U test were used for data analyis. Glucose was higher (p < 0.0001) 
in maternal serum than in AMF or ALF, and serum and fetal fluid 
levels showed a strong positive relationship (p < 0.0001). NEFA and 
BHB levels were higher in serum than in the fetal fuids (p < 0.0001 
and p = 0.005, respectively). Bitches of small size breeds (≤ 20 kg 
pregnant body weight, n = 12) had increased serum NEFA and BHB 
(p = 0.008 and p = 0.003, respectively), but similar glucose concen-
trations to larger (>20 kg, n = 10) dogs. However, AMF and ALF me-
tabolite levels from pups of small and large bitches were similar. The 
total weight of the litter in dogs ≤ 20 kg represented a significantly 
higher percentage of their pregnant body weight (11.6 ± 4.8%) than 
in dams >20 kg (5.7 ± 3.6%; p = 0.004). In conclusion, fetal AMF 
and ALF glucose concentrations are strongly dependent on mater-
nal serum glucose levels in dogs. Increased serum NEFA and BHB 
in small size bitches indicate pronounced lipid mobilization due to 
the high metabolic demand in the end of pregnancy, but the con-
centration of these metabolites in fetal fluids remains relatively low 
compared to serum levels.         

  P 14  |    Factors influencing twin pregnancy/
calving in dairy cows 
     OG     Balogh    1    ;     N     Solymosi    2    ;     PR     Gábor    3    ;     G     Gábor    1    
    1 Research Institute for Animal Breeding, Nutrition and Meat Sciences, National 
Agricultural Research and Innovation Center, Herceghalom, Hungary  ;       2 University of 
Veterinary Medicine, Budapest, Hungary  ;       3 Androvet Ltd, Budapest, Hungary   

     Frequency of twin calvings increased in the last 3–4 decades in dairy 
cows. Since twin delivery is undesirable due to the negative effects 

on uterine involution and increased calf mortality, recognition of twin 
pregnancy and possible elimination of one embryo could be desirable 
in dairy industry. Examinations were carried out in 3 large Hungarian 
dairy farms (780–1100 cows/farm) between 2012 and 2016. During 
this period 509 of 8019 calvings were recorded as twin calving (6.4%). 
At the same time- range fully quantitative ELISA tests were used for 
early pregnancy detection (PSPB; BioPRYN©) between 28–40 days 
after Insemination (p.i.), and pregnant cows were re- examined by rec-
tal palpation at 60 days p.i. Pregnancy losses were detected in 1797 
cows (22.4%) and 456 of the 6222 pregnant cows delivered twins 
(7.3%). Effects of season (month of calving/Insemination), age of 
cows, serum PSPB concentrations were determined. Generalized ad-
ditive models were used to analyze relationship of twinning frequency 
and independent variables. We found that month of insemination 
(p = 0.037), the age of the cow (p < 0.0001) and the PSPB concen-
tration (p < 0.0001) had non- linear effects on the probability of twin 
calving. The highest probability of twin calving was found if cows were 
inseminated in October. Probability of twinning is increasing until up 
to five years of age. Analysis of the PSPB level as a predictor of twin 
calving by ROC showed that the AUC was 0.71, and the best predic-
tive threshold was 2.958 ng/ml with a sensitivity of 71% and a speci-
ficity of 63%. In conclusion, older cows inseminated in October with 
high PSPB concentration 28–40 Days post AI have higher risk for twin 
pregnancy.         

  P 15  |    Effect of astaxanthin on extended boar 
semen stored at 17°C for 48 h 
     A     Basioura    1    ;     C     Boscos    1    ;     I     Parrilla    2    ;     G     Tsousis    1    ;     I     Tsakmakidis    1    
    1 Farm Animal Clinic, School of Veterinary Medicine, Aristotle University of 
Thessaloniki, Thessaloniki, Greece  ;       2 Department of Animal Medicine and Surgery, 
University of Murcia, Murcia, Spain   

     The aim of the study was to investigate the effect of astaxanthin 
(ASX) on extended boar semen. ASX is a carotenoid providing a strong 
antioxidant capacity. Twenty ejaculates (10 boars; 2 ejaculates/
boar) were collected, extended to 50x10 6  sperm/ml (pre- trials con-
ducted considering ASX ’ s properties and sperm concentration), and 
split into 3 groups: Control (1; no treatment), Solvent (2; semen with 
DMSO, the diluent of ASX) and ASX (3; semen with ASX at 0.5 μM). 
Parameters of spermatozoa [total motile, progressive, rapid, viability, 
mitochondrial potential, morphology (including acrosome integrity), 
and functional integrity of sperm plasma membrane by HOST test] 
were assessed 0, 24 and 48 h of storage at 17°C. Data were analysed 
with a repeated measures mixed model. Percentage of total motile, 
progressive, rapid and HOST positive sperm did not differ significantly 
between examination time points in group 3, while they decreased in 
the other groups (p < 0.001). Regarding viability, group 3 performed 
better than group 1 at 24 and 48 h (91.9 ± 1 vs. 85.7 ± 2.5 and 
90.3 ± 1.3 vs. 80.8 ± 2.9, respectively) and regarding mitochondrial 
potential better than group 2 at 24 and 48 h (95.7 ± 0.7 vs. 91.3 ± 1.3 
and 92.3 ± 1.5 vs. 87 ± 2.1, respectively). In group 3, the acrosome 
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integrity decreased after 48 h (85.1 ± 3 vs. 80.3 ± 3 vs. 75.6 ± 3.6 for 
0, 24 and 48 h, respectively), while in groups 1 and 2, this decrease 
was noticed after 24 h (p < 0.001). In conclusion, our results suggest 
that ASX supports extended boar semen preservation.         

  P 16  |    DNA fragmentation assay in defrozen 
spermatozoa of Holstein bulls and insemination 
index 
     I     Beishova    1    ;     Z     Bimenova    2    ;     P     Sobiech    3    ;     T     Kuzmina    4    ; 
    Y     Ussenbekov    2    
    1 Kostanay State University, Konstanai, Kazakhstan  ;       2 Kazakh National Agrarian 
University, Almaty, Kazakhstan  ;       3 University of Warmia and Mazury, Olsztyn, 
Poland  ;       4 Russian Research Institute of Farm Animal Genetics and Breeding, St. 
Petersburg- Pushkin, Russia   

     Sperm DNA is an integral element in the success of animal reproduc-
tion.The aim of this study was to evaluate the sperm DNA integrity of 
frozen/thawed bull spermatozoa in order to establish the potential use 
of sperm DNA fragmentation (SDF) assay for improving the screening 
of fertility following AI. For evaluation of DNA fragmentation we used 
the kit «DNA fragmentation sperm chromatin dispersion test» Pvt. 
Ltd, India. Thawed samples were assessed by the DNA fragmenta-
tion assay of 10 Holstein bulls on the dairy farm «Amiran» LLC and 
6 Holstein bulls on the dairy farm «Bayserke- Agro». A total number 
of 100 spermatozoa per sample (smears) were counted and divided 
in three distinct categories: non- fragmented DNA, fragmented DNA 
and degraded sperm. Five replicates of the analysis were performed. 
Average observed percentge of spermatozoa of the three categories 
in the samples of the 16 bulls with different status of chromatin is as 
follows: non- fragmented DNA – 65.7%; fragmented DNA – 32.8%; 
degraded sperm – 1.5%. Insemination index in the group (16 animals) 
ranged from 1.23 to 1.31. The maximum level of indicators for DNA 
fragmentation observed was: fragmented DNA – 37.9%, degraded 
sperm – 3.78%. These indicators correlate with the results of artifi-
cial insemination. Insemination index after AI of 125 cows by sperm 
of this ‘maximum’ bull was 1.87. It can be concluded that breeding 
bulls may be screened for their sperm DNA integrity in addition to 
the regular method for sperm evaluation to have a better conception 
rate after AI.         

  P 17  |    May stereotypic behaviours affect sperm 
production of Arabic Stallion? 
     S     Ben Said    1    ;     BK     Nedia    1    ;     N     Amel    2    ;     K     Soumaya    1    ;     H     Haifa    3    ; 
    B     Belgacem    4    ;     E     Mohamed    4    ;     B     Aziza    2    
    1 Ecole Supérieure D ’ Agriculture du Kef, Kef, Tunisia  ;       2 Institut National Agronomique 
de Tunisie, Cité Mahragène, Tunisia  ;       3 Interbull Centre, Uppsala, Sweden  ;       4 Haras 
National de Sidi Thabet, Sidi Thabet, Tunisia   

     This study aimed to study the link between stereotypies, considered 
as poor welfare indicators, and sperm production of stallions. Fourteen 
Arabic stallions housed in the National Stud Farm of Sidi Thabet, 

situated in the north of Tunisia, were used during the mating season. 
In a first step, each horse was observed for three months, in its box 
using focal sampling and instantaneous scan sampling to identify quali-
tative (different types) and quantitative (respective frequencies) stereo-
types that may be present. In a second part, semen of 11 stallions (total 
ejaculates = 33), was collected by an artificial vagina (AV). The collected 
fresh semen was evaluated for seminal parameters: volume, sperm con-
centration, percentage of motile spermatozoa and percentage of dead 
spermatozoa. Sexual behaviour parameters such as preparation time, 
collection duration and number of mounts in AV, were also recorded 
during semen collection. Mann- Whitney U test was used to compare 
fresh semen and sexual behaviour parameters between stereotypic 
and non stereotypic stallions. The threshold of significance was fixed 
at 5%. Our results revealed that 40% (n = 6) of the stallions showed 
at least one stereotypic behaviour. Weaving was the main stereotypy 
observed. There was no difference between stereotypic and non ste-
reotypic stallions for the collection duration and the number of mounts 
in AV. However, the preparation time was shorter in the stereotypic 
animals than in the non- stereotypic ones (respectively 2.27 ± 2.0 s vs. 
42.5 ± 14.0 s; p < 0.05). Besides, there was no significant difference 
between both groups regarding semen parameters. The results of this 
study suggest that stereotypies may not affect stallion ’ s fertility; how-
ever, we recommend to extend this study to a larger number of animals.         

  P 18  |    Influences of maternal progestin 
concentration on conceptus development in 
mares 
     T     Beyer    1    ;     D     Scarlet    1    ;     N     Ille    2    ;     J     Aurich    1    ;     C     Aurich    2    
    1 Clinic for Obstetrics, Gynaecology and Andrology, University of Veterinary Medicine 
Vienna, Austria  ;       2 Centre for Artificial Insemination and Embryotranfer, University of 
Veterinary Medicine Vienna, Austria   

     Periovulatory progestin concentration has been suggested to influence 
endometrial function and conceptus development. We investigated in-
fluences of postovulatory maternal progestin concentration on early 
conceptus development in mares. Genitally healthy oestrous Haflinger 
mares (n = 8; age 4 to 14 years) were inseminated with 500 Mio pro-
gressively motile spermatozoa at 48 h- intervals until ovulation (ov). 
Mares were treated with either altrenogest (0.044 mg/kg once daily 
orally) on d5 to 10 after ov (ALT), cloprostenol (125 mg once daily intra-
muscularly) on d0 to 3 after ov (CLO) or were left untreated (control). 
ALT and CLO treatment aimed at increasing and decreasing total pro-
gestin concentration in blood, respectively. Every mare received each 
treatment in consecutive cycles at random order. Blood for determina-
tion of progesterone was collected once daily. From d10, transrectal 
ultrasonography was performed daily for detection and measurement 
of a conceptus. Statistical analysis was performed by ANOVA using a 
general linear model for repeated measures with treatment and day as 
between subject factors or with chi- square analysis (pregnancy rates). 
Pregnancy rates per cycle were 100 (8/8), 72 (8/11) and 62% (8/13) 
after ALT, CLO and control treatment (p = 0.056). Progesterone con-
centration from d0 to 14 was lower after CLO than ALT and control 
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treatment (p < 0.001). Conceptus size on d14 was 1.7 ± 0.1, 1.4 ± 0.1 
and 1.6 ± 0.1 cm (±SEM) after ALT, CLO and control treatment (n.s.). 
In conclusion, CLO treatment but not ALT treatment during the early 
luteal phase impaired corpus luteum function in early pregnant mares. 
Despite an increased per cycle pregnancy rate in ALT treated mares, 
early conceptus size was not affected.         

  P 19  |    DNA damage induced by addition of 
hydrogen peroxide is detectable with the COMET 
assay, but not with the SCSA™ 
     L     Bittner    ;     M     Siuda    ;     E     Malama    ;     H     Bollwein    
   University of Zurich, Zurich, Switzerland   

     Oxidative stress in sperm causes DNA damage and adverse preg-
nancy outcomes. We aimed to investigate the effect of increasing 
oxidative stress on sperm DNA damage assessed using the SCSA and 
the COMET assay. For this purpose 44 cryopreserved bovine ejacu-
lates were thawed and incubated for 1 h without H 2 O 2  (non- oxidized 
sperm: NOX S) or with different concentrations of H 2 O 2  (50, 100, 
1000 μM, oxidized sperm: OX S). Control sperm (CON S) were ana-
lysed immediately after thawing. COMET indices increased continu-
ously upon incubation and H 2 O 2  exposure (p < 0.05). The SCSA values 
behaved differently: during incubation time %DFI values increased 
(p < 0.05), but not after H 2 O 2  exposure. Catalase, as an enzyme cata-
lysing the decomposition of H 2 O 2  to H 2 O and O 2 , reversed (p < 0.05) 
the effect of incubation time on %DFI. The addition of DTT, an inducer 
of DNA decondensation, led to a rise of %DFI values (p < 0.05). This 
effect could be blocked by H 2 O 2 . In conclusion we found that only the 
COMET assay, but not the SCSA ™ , is able to detect DNA damage after 
addition of hydrogen peroxide. High concentrations of H 2 O 2  possibly 
induce a sperm DNA over- condensation resulting in reduced sensitiv-
ity to acid- induced denaturation measured by the SCSA ™ .         

  P 20  |    Mammary gland edema as a cause of 
postpartum dysgalactia in the sow – a case report 
     S     Björkman    ;     C     Oliviero    ;     S     Hasan    ;     O     Peltoniemi    
   Department of Production Animal Medicine, University of Helsinki, Saarentaus, 
Finland   

     A herd with 1700 sows located in Finland reported an acute problem 
with postpartum dysgalactia in 30 to 40% of the sows. Sows were 
moved to the lactation unit five days before parturition where they 
received 3.8 kg per day of a 10.1 MJ/KG pregnancy diet contain-
ing 4.3% crude fiber. Parturient sows showed constipation, reduced 
water intake, inadequate colostrum quality (estimated with Brix re-
fractometer) and abnormal swollen mammary glands. Ultrasound of 
the mammary glands (USM) showed thickened dermal and subdermal 
tissues, hyperechoic lobuloalveolar tissue with enlarged blood vessels 
and severe shadowing. Blood chemistry showed decreased potassium 

and increased sodium- potassium- ratio compared to reference values. 
The sows were diagnosed with mammary gland edema due to a diet 
containing too high energy and too low fiber content. As a treatment, 
a gradual decrease in the amount of feed (3.8 to 2.7 kg/day) and in-
crease in fiber (addition of 200 g/day of sugar beet pulp) during the 
last week of gestation was suggested. A control visit took place four 
weeks later. According to the producer, milk production had improved. 
Parturient sows had improved colostrum quality and constipation was 
reduced. Ultrasound of the mammary gland showed normal dermal, 
subdermal and lobuloalveolar tissue with mild shadowing. Blood 
chemistry showed normal potassium and sodium- potassium- ratio 
compared to reverence values. This case described for the first time 
mammary gland edema as a herd problem and reason for postpartum 
dysgalactia and inadequate colostrum quality, seemingly caused by a 
diet low in fiber and high in energy during late pregnancy and parturi-
tion. Blood chemistry and USM proved to be valuable diagnostic tools.         

  P 21  |    Intramammary infection with coagulase- 
negative staphylococci species in Swiss dairy 
cows: A longitudinal study 
     M     Bodmer    1    ;     C     Dolder    1    ;     B     van den Borne    2    ;     J     Traversari    1    ; 
    V     Perreten    3    ;     A     Thomann    3    
    1 Clinic for Ruminants, Vetsuisse Faculty, University of Bern, Bern, Switzerland  ;  
     2 Veterinary Public Health Institute, Vetsuisse Faculty, University of Bern, Liebefeld, 
Switzerland  ;       3 Institute for Veterinary Bacteriology, Vetsuisse Faculty, University of 
Bern, Bern, Switzerland   

     Bacteriological status, evaluation of udder symmetry, udder hygiene 
and teat end scores of 92 dairy cows were assessed on 3 Swiss dairy 
farms in a longitudinal 1- year study to determine risk factors for in-
tramammary infection (IMI) defined as ≥100 CFU per ml of milk with 
a coagulase- negative staphylococci (CNS) species. Farm visits were 
performed monthly including sterile quarter milk sampling and udder 
evaluation of all lactating cows. Milk samples were cultured using se-
lective agar plates facilitating for detection of CNS. Species identifica-
tion was performed using matrix- assisted laser desorption/ionization 
time–of–flight mass spectrometry. Overall, 3,151 quarter samples 
were included in the statistical analysis.  S. chromogenes ,  S. haemolyti-
cus ,  S. xylosus , and a  S. warneri - like species were the 4 most preva-
lent species found. Risk factors for  S. chromogenes  IMI were accorded 
to herd B, season and presence of udder edema. For  S. haemolyticus  
season, co- infection with  S. xylosus  and other CNS species (“Others”) 
were relevant risk factors. For herd B, early lactation, season and 
co- infection with  S. haemolyticus  and “Others” remained in the final 
multivariable model for  S. xylosus . Mid-  and late lactation, season 
and co- infection with  S. xylosus , were identified as risk factors for  S. 
warneri - like IMI. The estimated variance was highest on sample level 
except for  S. chromogenes  and the  S. warneri - like species where 26% 
and 21%, respectively, were attributable to the cow level. Occurrence 
of different CNS species was herd specific and risk factors differed 
between species. However, season and co- infections seemed to be 
important for several species.         
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  P 22  |    Effect of super weak static magnetic 
fields on reactive oxygen species generation in 
bovine spermatozoa 
     E     Boitseva    1    ;     V     Bogdanov    1,2    ;     T     Kuzmina    1    ;     B     Shchegolev    2    ; 
    S     Surma    2    
    1 Russian Research Institute of Farm Animal Genetics and Breeding, St. Petersburg- 
Pushkin, Russia  ;       2 Sechenov Institute of Evolutionary Physiology and Biochemistry, 
Russian Academy of Sciences, St. Petersburg, Russia   

     The interaction of static magnetic fields (SMF) with biological 
 objects is a rapidly growing field of investigation. Previous research 
showed that strong SMF influences somatic mammalian cells caus-
ing proinflammatory changes and increasing reactive oxygen species 
(ROS) production. On the other hand, super weak SMF (0.3 μT) af-
fects proliferation and differentiation of skeletal muscle cells in the 
primary culture. Investigation of gametes’ functioning in a shielded 
SMF is of great interest due to enhancing human presence in space, 
and agricultural animals are suitable models for the research. The 
aim of this study was to evaluate the effect of super weak SMF (0.3 
μT) on ROS generation in bovine sperm. Fresh semen was obtained 
from Holstein bulls. A special camera (Russian Patent No. 2324989) 
was constructed for shielding down geomagnetic field. Semen was 
washed twice in Sp- TALP medium and then incubated for 4 h in a 
CO 2 - incubator at 5% CO 2 , 95% humidity and 38°C. To detect ROS 
production sperm cells (12.5x10 6  sperm/ml per sample) were supple-
mented with luminol (25 mM) and horse- radish peroxidase (11.52 U/
ml). Chemiluminescence was monitored for 900 s. in a luminometer 
(Lum- 5773) and the results expressed as integrated counts. Seven 
replicates were done in this study. There was a significant increase 
in the level of ROS generation in bovine spermatozoa incubated in 
the super weak SMF (678.9 ± 47.5 eV × s in experimental group vs. 
490.7 ± 98.2 eV × s in control group, p < 0.05, Student ’ s t- test).         

  P 23  |    Claws dehydroepiandrosterone and 
dehydroepiandrosterone sulfate concentrations 
in newborn dogs 
     B     Bolis    1    ;     M     Montillo    2    ;     J     Fusi    1    ;     A     Prandi    2    ;     MC     Veronesi    1    
    1 Department of Veterinary Medicine, University of Milan, Milan, Italy  ;       2 Department 
of Agricultural, Food, Environmental and Animal Sciences, University of Udine, 
Udine, Italy   

     DHEA and DHEA sulfate (DHEAS) in human newborns at birth are 
considered markers of fetal stress (Tegethoff et al. 2011,  Biol Psychol  
87:414–420). The hair and the claws could be useful, non invasive ma-
trices for long time- frame retrospective hormonal analysis (Veronesi 
et al. 2015,  Theriogenology  84:791–796). The aim of this study was 
to assess DHEA and DHEAS concentrations in the claws of new-
born puppies, and to evaluate the possible influence of newborn age 
(premature, born dead, dead 1–10, 11–20, 21–30 days old), gender, 
and breed size on DHEA and DHEAS concentrations. The study, per-
formed on 138 spontaneously dead purebred puppies, showed that 

the overall mean DHEA and DHEAS concentrations in claws were 
significantly different (p < 0.05) even if highly correlated (p < 0.0001) 
(28.8 ± 17.00 pg/mg and 36.5 ± 23.13 pg/mg, respectively). DHEAS 
levels were significantly higher (p < 0.05) in small as compared to large 
breeds (39.2 ± 25.45 pg/mg vs. 34.8 ± 21.51 pg/mg), and in prema-
ture vs. born dead and vs. 11–20 days old puppies (48.7 ± 28.63 pg/
mg vs. 34.3 ± 20.89 and 29.9 ± 17.19 pg/mg, respectively) (p < 0.05). 
The effect of age on DHEAS levels in claws was previously reported 
also for DHEA hair concentrations in newborn puppies (Bolis et al. 
2015, Proc EVSSAR 33:283–290). DHEA and DHEAs in claws of new-
born puppies can be considered markers of perinatal stress, useful for 
research investigations and for future clinical application.         

  P 24  |    A case of simultaneous pregnancy, 
pyometra and fetal mummification in a cat 
     J     Bonecka    ;     F     Pankowski    ;     B     Degórska    ;     M     Kalwas-Śliwińska    ; 
    P     Jurka    
   Warsaw University of Life Sciences – SGGW, Warsaw, Poland   

     Cases of concurrent pregnancy and pyometra in cats are described, 
but additional presence of a mummified fetus is an extremely rare 
finding. A free- roaming, around 4- year- old, domestic short hair cat 
was presented with loss of appetite. Clinical examination revealed 
mild dyspnea and abnormalities on abdominal palpation. Complete 
blood count showed leukocytosis, while serum biochemistry was 
within normal limits. Thoracic and abdominal radiographs in DV and 
lateral projections were performed. There was one normal in size and 
shape, mineralized fetus and one with decreased bone density and ir-
regularly located, multiple ossification centers. Abdominal ultrasound 
was made using a 6.5 MHz microconvex probe (Samsung). It revealed 
a properly developed, approximately 55- day- old fetus in one uter-
ine horn and enlargement of the other horn, with thickened wall and 
fluid accumulation. Additionally, in the abdominal cavity there was a 
36 × 24 mm mass of unknown origin, which contained focal miner-
alizations inside. No other abnormalities were noted in the abdomen. 
Ovariohysterectomy was elected, during which a free mummified 
fetus was found in the peritoneal cavity, between the intestinal loops. 
The fetus was not attached to any neighbouring organs. One of the 
uterine horns contained living fetus, while focal pyometra was pre-
sent in the second. Uterine wall specimens were submitted for histo-
pathological examination. The cat was treated with a standard dose of 
amoxicillin/clavulanic acid, recovered well and was set free 10 days 
after surgery.         

  P 25  |    Fungal isolation from bovine milk 
samples in an Italian dairy farm: preliminary 
results 
     F     Bonelli    ;     M     Sgorbini    ;     F     Mancianti    ;     F     Mariottini    ;     S     Nardoni    
   Department of Veterinary Science, University of Pisa, Pisa, Italy   
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     Aim of the study was to isolate yeasts from quarter milk samples of 
cows in one Italian dairy herd. A total of 304 quarters were classi-
fied as healthy (H) (negative CMT score, normal milk and no clinical 
changes of the udder), subclinical mastitis (SCM) (positive CMT score, 
normal milk and udder), clinical mastitis (CM) (positive CMT score, 
modified milk and udder). Milk samples were aseptically collected in a 
sterile tube, stored at 4–8°C, plated within 24 h onto malt extract agar 
added with biphenyl 0.1% and gentamicin 0.1%. Plates were incubated 
at 25°C and daily examined over a 21 day period. Yeasts’ identifica-
tion was achieved on the basis of macro-  and microscopic features 
of colonies and by means of a technique of carbohydrate assimilation 
using commercial galleries (ID32C). Yeasts prevalence was calculated. 
A Chi- square test was applied for H and SCM+CM in relation to pres-
ence/absence of yeasts. Statistical significance was set at p < 0.05. 
The H quarters were 65.5%, the SCM 27% and the CM 7.5%. Yeasts 
were isolated in 5% of H, 2.3% of SCM and 0.7% of CM quarters. The 
prevalence of fungi was: Candida spp. 5.6% ( Candida curvata ,  Candida 
famata ,  Candida rugosa ,  Candida catenulata ,  Candida guiilliermondii , 
 Candida sphaerica ),  Rhodotorula sp.  2.6%, other yeasts 1%. Chi- square 
test was not statistically significant. Our results confirmed that fungal 
species usually associated with mastitis are present also in normal milk.         

  P 26  |    Changes in the productive and 
reproductive parameters of growing gilts induced 
by supplementing the api byproduct drone brood 
     G     Boryaev    1    ;     E     Zdoroveva    1    ;     M     Nevitov    1    ;     A     Nosov    1    ; 
    D     Abadjieva    2    ;     P     Rashev    2    ;     E     Kistanova    2    
    1 Penza State Agricultural Academy, Penza, Russia  ;       2 Institute of Biology and 
Immunology of Reproduction, Bulgarian Academy of Sciences (BAS), Sofia, Bulgaria   

     The nutritional value of drone larvae is well known for thousands of 
years. Recent studies have proven that this product is a donator of the 
hormones: prolactin, estradiol, progesterone, testosterone and can be 
used for growth promotion in animal husbandry instead of banned 
anabolic compounds. The present study aimed to analyze the effect 
of supplementing drone larvae to gilts diet on the productive and re-
productive parameters. Twenty Large White gilts at 35 days age from 
the experimental base of Penza State Agricultural Academy were ran-
domly divided in two groups. The control group recieved a standard 
diet. The experimental animals’ diet was supplemented with 25 mg/
kg/forage dry powder of drone brood till the age of 170 days. The 
productive parameters as well as the histological and immunohisto-
chemical estimation of the gilts’ ovaries after slaughtering were as-
sessed. The treated animals manifested a higher body weight and loin 
eye area (with 7% and 9%, respectively), but had a delay in puberty 
onset compared to the controls. The ovaries of treated gilts showed 
an enhanced immunostaining for the growth factor GDF9. In conclu-
sion, the application of this supplement should be carefully used and 
the dose should be limited in the replacement gilts due to its andro-
genic effect. (The research supported by grant N458ГC1/9751from 
Foundation for Assistance of Small Innovative Enterprises.)         

  P 27  |    Effect of sodium hyaluronate (HA) on 
liquid stored and cryopreserved boar semen 
     M     Bryła    ;     M     Trzcińska    ;     Z     Smorąg    
   National Research Institute of Animal Production, Balice n. Kraków, Poland   

     The study was performed to determine the effect of sodium hyalu-
ronate (HA) on quality of liquid and cryopreserved boar semen. The 
experiment was divided into two series. In first serie seven ejaculates 
were liquid preserved in Biosolwens Plus (BP)-  control extender (E1) 
and BP supplemented with 0.5% HA (E2), 1% HA (E3) and 2% HA (E4). 
In second serie ten ejaculates were cryopreserved in egg- yolk lactose 
extender (LEYG) supplemented with: 0.5% HA (E5), 1.0% HA (E6), 2% 
HA (E7). Only ejaculates with >80% progressively motile (PM) sperm 
and 80% morphologically normal spermatozoa were used for experi-
ment. The quality of fresh, 6 day stored and cryo- preserved semen 
was verified based on % of viable sperm with intact acrosome (PNA- /
PI- ), % of live sperm with the apoptotic- like changes (AnV+/PI- ) and 
% TUNEL+ sperm nuclei. A statistically higher (p ≤ 0.01; Duncan 
test) % of PNA- /PI-  and lower AnV+/PI-  sperm was observed in E2 
(63.3 ± 1.4; 6.3 ± 1.0) compared to E1 (50.9 ± 3.5; 14.2 ± 2.3), E3 
(54.2 ± 1.8; 12.6 ± 1.7) and E4 (55.1 ± 2.3; 11.8 ± 1.4). After freeze- 
thawing statistically lower % of PNA- /PI-  and higher AnV+/PI-  was 
identified in E5 (46.7 ± 3.2; 15.2 ± 2.4) compared to E6 (65.4 ± 2.6; 
8.2 ± 0.9), E7 (63.7 ± 1.5; 9.0 ± 1.3).The TUNEL- positive sperm nu-
clei were ranged from 1.9 ± 0.3 to 2.1 ± 0.5 in all extenders and did 
not differ significantly. Our study demonstrates that extender sup-
plemented with 0.5% HA resulted in the highest quality of liquid pre-
served spermatozoa at day 6 of storage. While the addition of 1% or 
2% HA to LEYG cold overcome cryodamage and improve viability and 
acrosome integrity after freeze- thawing. (The study received funding 
from the National Centre for Research and Development under pro-
ject agreement No.297267/14/2016 BIOSTRATEG 2).         

  P 28  |    Two natural antioxidants and boar frozen 
semen: surprising effects 
     D     Bucci    1    ;     N     Prieto Martínez    2    ;     B     Mislei    3    ;     B     Gadani    1    ; 
    M     Spinaci    1    ;     C     Tamanini    1    ;     CC     Love    4    ;     G     Mari    1,2    ;     M     Yeste    2    ; 
    G     Galeati    4    
    1 Department of Veterinary Medical Sciences, University of Bologna, Bologna, Italy  ;  
     2 Department of Biology, Institute of Food and Agricultural Technology, University 
of Girona, Girona, Italy  ;       3 National Institute of Artificial Insemenation, University of 
Bologna, Bologna, Italy  ;       4 Department of Large Animal Clinical Sciences, Texas A&M 
University, College Station, TX, USA   

     Previous studies showed that 2 μM resveratrol (R) and 50 μM 
epigallocatechin- 3- gallate (EG) exert positive effects on in vitro ferti-
lizing ability of boar sperm if added after thawing. This research was 
aimed at studying the effects of the combination of the two antioxi-
dants on sperm motility, viability (SYBR 14/PI), acrosome integrity 
(PSA- FITC), lipid peroxidation (BODIPY), DNA integrity (SCSA), and 
IVF in frozen thawed boar sperm after 1 h incubation post- thawing. 
Sperm parameters were evaluated by flow cytometry and CASA on 
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4 groups: CTR, R, EG and R+EG. The same groups were tested for 
IVF. No difference in viability, acrosome integrity and lipid peroxi-
dation were found. A significant decrease in total and progressive 
motility was observed in R and R+EG groups (TM %: 43.7 ± 11.8, 
39.0 ± 12.3, 8.3 ± 4.5 and 8.5 ± 5.4; PM %: 17.8 ± 4.2, 15.3 ± 4.8, 
1.8 ± 1.5, 2.2 ± 2.1 in CTR, EG, R, R+EG respectively; p < 0.05), as 
well as an increase in DNA damage (COMP %: 12.9 ± 6.3, 12.5 ± 3.4, 
45.2 ± 25.5, 48.5 ± 28.7; p < 0.05). A significant increase in the 
penetration rate was evident in EG, R, R+EG groups, (46.7 ± 12.5; 
64.2 ± 14; 74.7 ± 12.4, 79.2 ± 7.3, p < 0.01); no synergistic effects 
were observed. These results demonstrate that the association of the 
two natural antioxidants exerts a positive effect on in vitro fertilizing 
ability of boar spermatozoa, with a negative effect on both motility 
and DNA integrity in R and R+EG groups. (Supported by “Fondazione 
del Monte di Bologna e Ravenna”.)         

  P 29  |    Use of a multi- color flow cytometric 
assay for the evaluation of bull fertility 
     K     Bucher    1    ;     E     Malama    1    ;     M     Siuda    1    ;     U     Witschi    2    ;     E     Hasenpusch    3    ; 
    T     Röpke    3    ;     F     Janett    1    ;     H     Bollwein    1    
    1 Clinic for Reproductive Medicine, Vetsuisse Faculty, University of Zurich, Zurich, 
Switzerland  ;       2 Swissgenetics, Zollikofen, Switzerland  ;       3 Rinderzucht Schleswig- 
Holstein eG, Neumünster, Germany   

     Our study aimed at the evaluation of a four- color flow cytometric 
assay for the characterization of bull fertility. Cryopreserved semen 
of five Brown Swiss, two Swiss Fleckvieh, two Red Holstein and one 
Simmental bull housed in station A (n A  = 10), and of 20 Holstein- 
Friesian bulls housed in station B (n B  = 91) was used. The 56- day 
non- return rate (NRR) of the bulls ranged from 50% to 79%. Bulls 
were assigned to two equal groups (fertile vs. sub- fertile) based on 
the population ’ s mean NRR ± SD criterion. After 0 (0 h) and 3 h of 
post- thaw incubation, sperm kinematics and DNA integrity were 
evaluated with computer- assisted sperm analysis (CASA) and SCSA ™ , 
respectively. A flow cytometric panel including propidium iodide, 
calcein violet ΑΜ, Fluo- 4 AM and DiIC1(5) was used for the quan-
tification of sperm sub- populations with intact plasma membrane, 
high esterase activity, low intracellular Ca 2+  levels and high mito-
chondrial activity, respectively. The importance of sperm traits as 
predictors of NRR was explored with all- subsets regression. Sperm 
traits assessed with multi- color assay (MC) at 0 h and 3 h explained 
up to 40.33% and 24.72% of the total NRR variance, respectively; 
the inclusion of CASA and SCSA ™  data increased the respective ra-
tios to 61% (0 h) and 44% (3 h). Among MC traits, the percentage 
of sperm simultaneously showing high esterase and mitochondrial 
activity, or intact plasma membrane, high mitochondrial activity and 
low Ca 2+  levels (0 h) were the most important determinants of NRR. 
CASA, SCSA ™  and MC traits at 0 h and 3 h were not related to the 
breed of the bull (p > 0.05). In conclusion, the applied multi- color 
panel offered additional information on sperm quality not gained 
through other methods and contributed to the determination of bull 
fertilizing potential.         

  P 30  |    The use of toluidine blue in the 
evaluation of chromatine morphometry and 
condensation in epididymal spermatozoas of cats 
     M     Burkhardt de Koivisto    1    ;     IP     Alves    1    ;     CHB     Cancelli    1    ; 
    TLM     Grassi    1    ;     PR     Heggendorn    1    ;     JT     Carreira    2    ;     JC     Pierucci    3    
    1 School of Veterinary Medicine, São Paulo State University (UNESP), Araçatuba, 
Brazil  ;       2 Self- Employed Veterinarian, São José do Rio Preto, Brazil  ;       3 School of 
Agricultural and Veterinarian Sciences, São Paulo State University (UNESP), 
Jaboticabal, Brazil   

     Sperm evaluation for assisted reproduction rarely considers the integ-
rity of DNA, which is crucial for embryonic development. Toluidine 
blue staining (TB) allows for simultaneous evaluation of chromatin 
changes and sperm morphometry. The method has been described 
in several species, however not in cats. The objectives of this study 
were to verify the applicability of the TB technique in evaluating DNA 
abnormalities of epididymal spermatozoa (caput, corpus and cauda) 
of 30 cats, and to investigate the correlation between the variables: 
DNA condensation and morphometry of the spermatic head. For this 
purpose, DNA modification indicators obtained by TB and acridine 
orange (AO) techniques were compared, and a correlation of 65.38% 
(p < 0.001) was observed. Correlation between DNA integrity and 
morphometry was noted. A significant decrease in sperm head size 
was identified during the crossing of the three- epididymal regions 
(p < 0.0001). The percentage of sperm cells with condensed chroma-
tin increased significantly from the caput region to the cauda of the 
epididymis (73.64%, 84.31%, 96.62%, respectively, p < 0.0001). When 
comparing both techniques, we obtained a higher proportion of sper-
matozoa with chromatin alteration evidenced by TB (caput: 26.36%, 
corpus: 15.69% and cauda: 3.38%) than by AO (caput: 7.94%, corpus: 
3.84% and cauda: 2.06%) regardless of the epididymal portion. This 
occurs because TB induces metachromasia, even when bounded to 
a few molecules of the DNA- protein complex, identifying therefore, 
more subtle changes. In conclusion, the TB staining technique can be 
employed in cats, allowing for the analysis of sperm DNA condensa-
tion, being more sensitive than the acridine orange staining.         

  P 31  |    Role of heat shock protein 90 (HSP90) 
during heat stress in boar sperm 
     V     Calle-Guisado    1    ;     A     Hurtado de Llera    1    ;     MJ     Bragado    1    ; 
    LJ     García-Marín    1    ;     L     González-Fernández    1,2    
    1 SINTREP Group, University of Extremadura, Cáceres, Spain  ;       2 CECA/ICETA, 
University of Porto, Porto, Portugal   

     Heat Shock Proteins (HSP) are present in all organisms and its activa-
tion is triggered by high temperatures to prevent protein denaturation. 
The aim of this work was to study the role of HSP90 in boar sperm 
subjected to heat stress using 17- AAG, a specific HSP90 inhibitor. To 
this purpose, boar sperm were incubated in non- capacitating medium 
(TBM) for 24 h or in capacitating medium (TCM) for 8 h at 38.5°C 
(Control) or 40°C (Heat stress) in the presence of 5 or 20 μM of 17- 
AAG. After incubation, the parameters evaluated were: total motility 
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(TM), progressive motility (PM), viability (SBYR+/PI- ), acrosome status 
(PNA+/IP- ), mitochondrial membrane potential (ΔΨm) (JC- 1), phos-
phatidylserine externalization (Anexin+/IP- ) and membrane lipid or-
ganization (merocyanine+/Yopro- ). A one- way ANOVA was used to 
compare values. In TBM, TM (22.7 ± 4.1 vs. 1.9 ± 1.1; % mean ± SEM), 
PM (3.1 ± 0.9 vs. 0) and high ΔΨm (19.5 ± 2.2 vs. 11.8 ± 0.8) de-
creased significantly at 40°C in presence of 20 μM 17- AAG (control 
vs. 20 μM 17- AAG, respectively; p < 0.05). However, at 38.5°C only 
a mild decrease in TM was observed (48.7 ± 3.1 vs. 32.1 ± 4.8; con-
trol vs. 20 μM 17- AAG, respectively; p < 0.05). In TCM at 38.5°C a 
decrease in high ΔΨm was observed (50.5 ± 3.6 vs. 33.4 ± 3.7; con-
trol vs. 20 μM 17- AAG, respectively; p < 0.05). The rest of parameters 
analyzed remained unaffected. In conclusion, HSP90 is involved in the 
maintenance of boar sperm motility and ΔΨm during prolonged heat 
stress in non- capacitating conditions, and in the maintenance of ΔΨm 
under capacitating conditions.         

  P 32  |    Treatment efficacy for experimentally 
induced ascending placentitis in mares 
     I     Canisso    1    ;     B     Curcio    1,2    ;     F     Pazinato    2    ;     L     Borba    2    ;     L     Feijó    2    ; 
    CE     Nogueira    2    
    1 University of Illinois, Urbana, IL, USA  ;       2 Federal University of Pelotas, Capão do 
Leão, RS, Brazil   

     The overall goal of this study was to assess the effectiveness of various 
therapeutic combinations of a long- acting estrogen (estradiol cypion-
ate; ECP) and a long- acting progestin (altrenogest; ALT) in addition to 
a basic treatment for placentitis with trimethoprim- sulfamethoxazole 
and flunixin meglumine (TMS+FM). Pregnant mares (300 d gesta-
tion, n = 46) were randomly split into a control group (CONT, n = 8), 
and experimentally induced ascending placentitis groups (n = 38). 
Ascending placentitis was experimentally induced via intra- cervical 
inoculation of Streptococcus equi. Thereafter, induced mares were 
randomly assigned into: TMS+FM (n = 8); TMS+FM+ALT (n = 8); 
TMS+FM+ALT+ECP (n = 6); TMS+FM+ECP (n = 6); and no treatment 
(INOC, n = 10). Treatments were started 48 h after bacterial inocu-
lation and carried out for 10 d. Continuous data were analyzed by 
ANOVA, and categorical data analyzed by Fisher ’ s exact test. Mares 
in the TMS+FM+ECP (346 ± 5; 46 ± 4 d) and CONT (335 ± 5; 35 ± 5 
d) groups had the longest gestation lengths and induction to delivery 
intervals. However, gestation length for these groups was similar to 
TMS+FM+ALT+ECP (330 ± 11; 22 ± 6 d). Foal survival at parturition 
and 7 d post- delivery were similar across treated groups (66.7–100%), 
and CONT group. Similar to CONT, TMS+FM+ECP had no high- risk 
foals; other treated groups had higher incidences (50–75%) (p < 0.05). 
The inclusion of ECP in the treatments resulted in foals with body 
weight similar to CONT group (p > 0.05). In conclusion, mares with 
experimentally induced ascending placentitis benefited from estrogen 
supplementation, but progestin supplementation did not appear to 
make a difference in outcomes. (Funds: CNPq, FAPERGS, and CAPES 
(Bolsista – Brasil #99999.005570/2015- 08).)         

  P 33  |    First case of XX- SRY positive DSD in an 
Italian saddlebred horse 
     G     Catone    1    ;     S     Albarella    2    ;     E     D ’ anza    2    ;     F     Ciotola    2    ;     V     Peretti    2    ; 
    C     Quattrini    1    ;     L     Petrucci    3    ;     F     Costa    4    ;     C     Vullo    5    
    1 School of Bioscience and Veterinary Medicine, University of Camerino, Matelica, 
Italy  ;       2 Department of Veterinary Medicine and Animal Productions, University of 
Naples, Naples, Italy  ;       3 Department of Veterinary Medicine, University of Perugia, 
Perigia, Italy  ;       4 Equine Practitioners, Trieste, Italy  ;       5 School of Pharmacy, University 
of Camerino, Camerino, Italy   

     A 15 month old Italian saddlebred horse was submitted to clinical ex-
amination due to the presence of some abnormalities to his external 
genitalia as well as stallion- like behaviour. The physical exam high-
lighted the absence of the scrotum and a slight mammary gland de-
veolpment. A small penis of 11 cm in length was present in the ventral 
perineal region. Urination occured through a urethral fossa at the distal 
end of the penis. The transrectal ultrasonography to visualise the in-
ternal genitalia was unrewarding. Under general anesthesia, two bilat-
erally symmetrical hypoplastic testes were removed from the inguinal 
canals using a standard closed orchiectomy technique. The testicles 
were submitted for histopathological examination. A blood sample 
was collected to perform a cytogenetic and molecular analyses, which 
revealed a disorder of sexual development (DSD) with a normal fe-
male karyotype (2n = 64; XX), the presence of SRY gene with normal 
sequence and the absence of ZFY gene. The XX- SRY positive DSDs 
have rarely been diagnosed in domestic animals, up to now it has been 
reported in a tortoiseshelle cat and a Holstein cattle. The horse was 
diagnosed as a XX- SRY positive DSD and, to our knowledge, this is the 
first time that this type of DSD is found in equine species.         

  P 34  |    Increased free fatty acids concentration 
impairs bovine endometrial epithelial cell 
proliferation in culture 
     W     Chankeaw    1,2    ;     Y     Guo    2    ;     R     Båge    2    ;     A     Svensson    2    ; 
    G     Andersson    3    ;     P     Humblot    2    
    1 Department of Clinical Sciences, Swedish University of Agricultural Sciences 
(SLU), Uppsala, Sweden  ;       2 Faculty of Veterinary Science, Rajamangala University of 
Technolgy Srivijaya (RMUTSV), Nakhon Si Thammarat, Thailand  ;       3 Department of 
Animal Breeding and Genetics, Swedish University of Agricultural Sciences (SLU), 
Uppsala, Sweden   

     Negative energy balance (NEB) and increased plasma concentrations 
of non- esterified fatty acids (NEFA) are associated with ovarian and 
uterine dysfunction in postpartum cows. Previous studies showed 
that oleic (OA), palmitic (PA), stearic (SA) and their combination com-
promise proliferation of bovine granulosa and theca cells in vitro. This 
study aimed to investigate impacts of NEFA on proliferation of bovine 
endometrial epithelial cells (bEEC) in culture. Post- primary bEEC from 
3 cows (passage 4) were cultivated in 96- wells plates. bEEC were ex-
posed to 150, 300 or 500 μM of individual OA, PA, SA and their combi-
nation (150 μM of each NEFA) in 200 μl of new medium, and 0.5% final 
concentration of ethanol (vehicle for NEFA) was used as control. At 0, 
6, 24 and 48 h after NEFA exposure, 20 μl WST- 1/ECS solution (Quick 
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cell proliferation test, Abcam ® ) was added to each well and incubated 
for 4 h. Cell proliferation was measured from absorbance at 450 nm 
with a microplate reader. Experiments were performed twice, with two 
replicates measured per time X treatment. Cell proliferation ratios were 
calculated and compared to control at each time point and effects of 
treatment and time analyzed by ANOVA. bEEC proliferation was signif-
icantly decreased after exposure to 300 μM of PA and 500 μM of three 
single NEFA when compared to respective control (p < 0.05). Results 
did not differ from controls when 150 μM of their combination was 
used at any time point. At 6, 24 and 48 h, after NEFA exposure the de-
crease in cell proliferation was higher with 500 μM of OA and PA than 
with SA. These results indicate that NEFAs impair cell proliferation in a 
dose-  and time- dependent way, and that NEB may affect endometrial 
cell function and epithelia remodeling in the postpartum period.         

  P 35  |    Sperm cromatin integrity in stallions with 
 Lepidium meyenii  (Maca) dietary supplementation 
     F     Ciani    1    ;     N     Cocchia    1    ;     C     Del Prete    1    ;     V     Palumbo    1    ; 
    D     Carotenuto    2    ;     MP     Pasolini    1    ;     S     Tafuri    1    
    1 Department of Veterinary Medicine and Animal Productions, University of Naples 
Federico II, Naples, Italy  ;       2 National University of San Marcos, Lima, Peru   

     Stallions used for reproduction are selected for their appearance, 
performance, pedigree and lineage. It is often necessary to improve 
semen quality and preserve it for assisted reproductive technolo-
gies using safe and effective methods.  Lepidium meyenii  (Maca) is a 
traditional Andean crop that grows in the Peruvian Highlands. It has 
fertility- enhancing and antioxidant properties. In this study, the effect 
of dietary supplementation with Maca on chromatin integrity of fresh 
(at D0, D1, D2, D3, D4) and cooled- stored stallion sperm (after 24, 48 
and 72 h) was assessed using the TUNEL assay. Animals were divided 
in: control (C; n = 5) and a treated group (M; n = 5). Animals from both 
groups received the standard diet but the M group received addition-
ally daily food supplemented with 20 g of Maca for 60 days (from May 
to June 2015). The highest percentage of DNA strand breaks was 
found in cooled- stored sperm from animals belonging the C group 
in comparison to M group (D0: 10.04 ± 4.1 and 12.1 ± 2.5%, respec-
tively, and D4: 10.7 ± 3.2 and 5.9 ± 1.8, respectively, p < 0.05). This 
percentage increased during the storage time, but significantly lower 
in M respect to C (D4 C: 33.2 ± 4.1; 64.3 ± 3.6; 70.6 ± 4.8 at 24, 48, 
72 h, respectively; D4 M: 15.6 ± 2.9; 20.4 ± 5.3; 30.2 ± 4.5 at 24, 48, 
72 h, respectively; p < 0.05). In conclusion, oral administration of Maca 
improves semen quality in stallions and enhances cooled storage.         

  P 36  |    Effects of extremely low frequency 
electromagnetic field on swine oviductal 
epithelial cells 
     R     Ciccarelli    1    ;     N     Bernabò    1    ;     D     Perruzza    1    ;     M     Mattioli    2    ;     B     Barboni    1    
    1 Faculty of Biosciences, University of Teramo, Teramo, Italy  ;       2 Istituto Zooprofilattico 
Sperimentale “G. Caporale”, Teramo, Italy   

     All living beings are exposed to different electromagnetic fields 
(EMFs), either of natural or artificial origin. In particular, extremely 
low frequency- EMFs (ELF- EMFs) are classified as possible carcino-
gens (class 2b) by IARC but data on their potential negative effect 
on reproduction are still not conclusive. Based on our previous stud-
ies, here we investigated the effect of an ELF- EMF (sinusoidal wave; 
0.75 mT intensity; 50 Hz frequency) on morphology, ion balance and 
mitochondrial function of swine oviductal cells. We in vitro cultured 
cells under either control conditions (sham) or exposing them to the 
field. After the exposure, we assessed cell phenotype (Hematoxylin- 
eosin staining), actin filaments and microtubule organization (FITC- 
phalloidin and immunofluorescence, respectively), mitochondrial 
activity (MitoTracker), and intracellular [Ca 2+ ] (Fluo3- AM). We found 
that field exposure didn ’ t exert any detectable effect on doubling time, 
cell morphology, tubulin organization; while it induced stress fibers 
formation in a higher percentage of cells (sham 15% vs.70% exposed, 
p < 0.05). Intracellular [Ca 2+ ] and mitochondrial activity were affected 
(exposed 58% and 63% compared to sham, respectively; p < 0.0001). 
The field didn ’ t induce cytotoxic effects, but it could affect important 
metabolic function of the oviductal epithelial cells, thus suggesting a 
possible interaction with reproductive function.         

  P 37  |    Cryopreservation of stallion sperm using 
sucrose as alternative to glycerol: preliminary 
results 
     C     Consuegra    1    ;     F     Crespo    2    ;     M     Bottrel    1    ;     I     Ortiz    1    ;     J     Dorado    1    ; 
    M     Diaz-Jimenez    1    ;     B     Pereira    1    ;     C     Gonzalez    1    ;     R     Aguilera    1    ; 
    M     Hidalgo    1    
    1 Veterinary Reproduction Group, Department of Animal Medicine and Surgery, 
Veterinary Faculty, University of Cordoba, Córdoba, Spain  ;       2 Centro Militar de Cría 
Caballar, (FESCCR- Ministry of Defense), Ávila, Spain   

     The aim of this study was to assess sucrose- based extenders as an 
alternative to glycerol for freezing stallion semen in terms of post- 
thaw plasma membrane integrity and acrosomal status. Semen sam-
ples were collected from 4 stallions by artificial vagina. Thereafter, 
semen was divided in 2 aliquots and centrifuged at 600 × g for 10 min. 
The sperm pellets were resuspended with commercial Gent extender 
for stallion sperm freezing (Minitübe, Tiefenbach, Germany) contain-
ing glycerol (G) or adding 1% BSA and sucrose at final concentration 
of 0.1Molar (S) instead. After that, sperm were frozen- thawed using 
a standard protocol. Plasma membrane intact (PMI, %), acrosome- 
intact (AIS, %), reacted (ARS, %) or denuded (ADS, %) sperm were as-
sessed by epifluorescence microscopy. Post- thaw sperm parameters 
were compared between extenders by ANOVA. The results were ex-
pressed as mean ± standard error of the mean. No significant differ-
ences (p > 0.05) were found for PMI (69.00 ± 2.94 vs. 73.25 ± 1.25) 
and ARS (17.00 ± 4.38 vs. 8.58 ± 3.28) between G and S extenders. 
Additionally, S extender obtained higher values (p < 0.05) for AIS in 
comparison to G (27.25 ± 8.01 b  vs. 66.13 ± 8.39 a ). Moreover, G ex-
tender showed significant higher values (p < 0.05) for ADS in com-
parison to S (55.75 ± 10.39 a  vs. 25.3 ± 5.55 b ). In conclusion, sucrose 
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can be used as an alternative to glycerol for freezing stallion semen 
in terms of protecting plasma and acrosome membrane integrity. 
Further studies are needed including assessment of a larger number 
of samples and sperm parameters.         

  P 38  |    Effect of anti- gonadotrophin- releasing 
hormone vaccination on the weight gain and 
testicular ecotexture of bull calves 
     A     Crespilho    1    ;     K     Peixoto     Jr    1    ;     C     Ferreira    1    ;     L     Jarrell    2    ;     G     Gomes    2    ; 
    Y     Bastos    2    
    1 University of Santo Amaro, São Paulo, Brazil  ;       2 Severino Sombra University, 
Vassouras, Brazil   

     The objective of this study was to evaluate the effect of the anti- 
GnRH immunization on the testicular echogenicity (TEC), the average 
daily (DWG) and total weight gain (TWG) of pre-  and peripubes-
cent calves. For this study, 18 Girolando calves at an average age of 
5 months were selected. The calves were divided into 3 groups: con-
trol (CG, n = 6), animals not subjected to the vaccination; prepubes-
cent group (G1, n = 6), 1 ml of anti- GnRH Bopriva ® /sc vaccine once 
a month for 3 months, started on 5 month old animals; peripubescent 
treatment group (G2, n = 6) vaccination of animals from 9 months up, 
treated at the same interval as the G1. All of the calves were evaluated 
monthly through testicular ultrasonography and weighing during a pe-
riod of 9 months and data were analyzed by GLM model. There was 
increase in the TEC of all animals from 6 months of age, regardless 
of the experimental group. The animals of G1 presented a decrease 
in testicular echogenicity after the 3rd dose of the vaccine, however, 
reestablishing the echo pattern at the end of the experiment. Animals 
in the three groups presented positive values for DWG. However, 
the CG presented less TWG (126.17 ± 26.6 kg) as compared to G1 
(168.17 ± 21.72 kg) and G2 (164.14 ± 42.79 kg). In conclusion, the in-
crease in TEC was a result of the development of the testicular paren-
chyma, phenomena related to puberty, which occurred regardless of 
the experimental group. Nevertheless, anti- GnRH vaccination was re-
sponsible for the temporary decrease in TEC when used in prepubes-
cent animals. The transitory interference in gonadal development and 
sexual repression in treated animals resulted in greater total weight 
gain, which supports the theory of better productive performance in 
animals submitted to repression of sexual activity.         

  P 39  |    Fragmentation index of DNA sperm in 
llama semen ( Lama glama ) 
     H     Cucho    1    ;     C     Ordonez    1    ;     E     Ampuero    1    ;     N     Huanca    1    ;     W     Quispe    1    ; 
    M     Mendoza    1    ;     R     Ccalta    1    ;     C     Hanzen    2    
    1 National University of Saint Anthony the Abbot in Cuzco, Cuzco, Peru  ;       2 Faculty of 
Veterinary Medicine, University of Liège, Liège, Belgium   

     DNA fragmentation of spermatozoa is an important indicator of 
seminal quality and fertility. The quality of the genetic information 

contained in the DNA molecule transmitted by the spermatozoa 
is important for the proper development of the embryo. In humans 
it has been shown that there is a significant correlation between 
sperm DNA damage and oocyte fertilization, embryo quality, de-
velopment to blastocyst and embryo implantation. The objective of 
this study was to analyze the fragmentation of DNA sperm in llama 
semen collected by post- copulation vaginal aspiration. The collec-
tion of 4 llamas was performed on three occasions per animal. The 
volume, motility, concentration, vitality, sperm membrane functional-
ity assessed with the Integrated Semen Analysis System (ISAS). The 
DNA fragmentation index was tested with the Halomax kit (Halotech 
DNA, Spain). Volume, motility, vitality and sperm concentration re-
spectively were 1.3 ± 0.8 ml, 12.30 ± 2.02%; 64.69 ± 11.39% and 
183.55 ± 28.48 × 10 6  sperm/ml. The functionality of the sperm 
membrane was 64.95 ± 11.63% and sperm DNA fragmentation index 
11.58 ± 13.25%. The values of these different parameters indicate the 
high quality of the collected semen.                                                                                                                        

  P 40  |    Effect of ZnO:Eu nanoparticles on kinetic 
sperm parameters and apoptosis in mice testis 
     S     Dąbrowski    1    ;     P     Kielbik    1    ;     R     Faundez    1    ;     MM     Godlewski    1    ; 
    M     Godlewski    2    ;     J     Koszewski    2    ;     E     Wolska    2    ;     Z     Gajewski    1    
    1 Faculty of Veterinary Medicine, Warsaw University of Life Sciences – SGGW, 
Warsaw, Poland  ;       2 Institute of Physics, Polish Academy of Sciences, Warsaw, Poland   

     There ’ s limited data about nanoparticles (NPs) in reproductive bio-
technology. The main problem with NPs application is their cytotox-
icity, which is specific for each NP. Thus, influence of each material 
on specific organ, tissue or cells should be investigated. Therefore, 
the aim of our study was to determine the effect of biodegradable 
Europium- doped zinc oxide nanoparticles (ZnO:Eu) on kinetic sperm 
parameters and cell apoptosis in mice testis. The suspension (0.3 ml) 
of ZnO:Eu in water [10 mg/ml] was administrated by gavage to mice 
at age 3–6 months. For control group pure water was administrated. 
Mouse (n = 21) were sacrificed after 1, 7 and 14 days after NPs ad-
ministration. Sperm was isolated from vas deferens and analyzed in 
Sperm Class Analyer 5 (Microptic S.L, Spain). We observed no signifi-
cant differences within groups in sperm concentration, motility and 
straightness (STR), but there was significant increase of straight- line 
velocity (VLS) and linearity (LIN) 14 days after ZnO:Eu application. In 
order to investigate whether ZnO:Eu nanoparticles cause apoptosis in 
testes, we performed microscopic evaluation based on immunofluo-
rescence (staining for active caspase- 3 and p53 protein expression). 
Compared with control group we observed no increased expressions 
of either between experimental groups. Above results suggest, that 
ZnO:Eu nanoparticles exhibited neither toxic, nor pro- apoptotic ef-
fects in male reproductive system. Furthermore, no negative effect 
on sperm concentration and motility was observed. In addition we 
observed positive effect of ZnO:Eu on VLS and LIN on 14 day after 
distribution. (Acknowledgments: NCN grants: UMO- 2012/05/E/
N24/02994 and 20/0139/N/ST3/04189).         
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  P 41  |    Correlation between systemic oxidative 
stress markers and semen parameters by sperm 
class analyzer (SCA) in dogs 
     C     Del Prete    1    ;     S     Tafuri    1    ;     N     Cocchia    1    ;     L     Abbondante    1    ;     E     Iorio    2    ; 
    V     Palumbo    1    ;     MP     Pasolini    1    ;     F     Ciani    1    
    1 Department of Veterinary Medicine and Animal Productions, University of Naples 
Federico II, Naples, Italy  ;       2 International Observatory of Oxidative Stress, Salerno, 
Italy   

     Artificial insemination is becoming more common in domestic dog 
breeding and in the ex- situ conservation programs for endangered wild 
canids. Sperm cells under aerobic conditions produce reactive oxygen 
species (ROS), mostly originated from normal metabolic activity. The 
aim of this study was to investigate the correlation between oxidative 
status in dogs and sperm quality assessed by Sperm Class Analyzer 
(SCA). Ten male dogs, 7 fertile and 3 ipofertile, aged 1 to 7 years old 
were included in this study. Each animal was submitted to clinical ex-
amination and semen collection and evaluation. Oxidative status was 
evaluated by d- ROMs test and Oxy- Adsorbent test in blood samples 
and the ratio between ROMs and OXY (%) was calculated and used 
as index of plasma oxidative state (OSi).Comparison between fertile 
and infertile dogs performed by Kruskal- Wallis analysis of variance 
(p < 0.05) showed significant differences between the two groups for 
the following kinetic parameters: VAP, VSL, BCF, STR, LIN, MOT%, 
PROG, RAPID, MEDIUM, SLOW, STATIC, OSi. Correlations between 
each kinetics parameter and OSi were evaluated separately in each 
group by Spearman test (high correlation: ρ = 0.6–0.9, p < 0.05): in in-
fertile group a high positive correlationwere demonstrated between 
OSi and VCL, SLOW, STATIC. A significant negative correlation was 
present between OSi and MOT and RAPID. In fertile group a signifi-
cantpositive and negative correlation were evaluated between OSi 
and SLOW and between OSi and PROG respectively. This study re-
ports, for the first time, a direct correlation between oxidative stress 
and the main parameters of the fertility test in both fertile and infertile 
dogs. These results open new diagnostic, prognostic and therapeutic 
insights for canine male infertility.         

  P 42  |    Effect of the blood chimerism in the 
reproductive tract: preliminary results in eight 
twin foals 
     S     Demyda-Peyrás    1    ;     G     Anaya    2    ;     M     Hidalgo    2    ; 
    M     Moreno-Millán    2    ;     A     Molina    2    
    1 University of La Plata, La Plata, Argentina  ;       2 University of Córdoba, Cordoba, 
Argentina   

     Chimerism is a genetic condition in which an individual carries two 
or more cell lines with different genetic background. In mammals, 
this pathology was described in two forms: 1) true chimerism, which 
originated from an early fusion of two embryos, 2) blood chimerism, 
which is produced by the placental fusion between fetuses. This con-
dition was barely reported in horses since twinning is a rare condition. 

Therefore, its reproductive effect is still not clear. In this study we 
analysed 8 foals (3 pairs of Pura Raza Española (PRE) and 1 pair of 
Criollo Argentino (CRA)) derived from twin delivers. Animals, which 
ranged from 6 months to 1 year at the moment of the analysis, were 
cytogenetically characterized using classic and molecular methods. 
Karyotyping and C- banding were performed on metaphases obtained 
from whole blood cultures. Additionally, 7 STR markers (five located 
in ECAX and 2 located in ECAY) were determined in DNA obtained 
from blood and hair follicles separately. Karyotype showed two dif-
ferent cell lines only in 6 of the individuals (2 PRE and 1 CRA pairs). 
C- banding determined that those differences were located in the 
sex pair (64,XX/64,XY). Those results were confirmed by molecular 
analysis, showing results compatible with blood chimerism in 6 indi-
viduals. The remaining pair was characterized as normal twin broth-
ers. Internal and external reproductive organs were characterized as 
normal and in agreement with the age of the foals. Those findings 
suggest that blood chimerism has no effect on the development of 
the reproductive tract of horses, and agree with previous studies that 
suggested that only true chimerism can affect their fertility. This re-
port also showed that blood chimerism is not present in all the foals 
delivered after twin pregnancies.         

  P 43  |    A retrospective study on uterine and 
vaginal prolapse in female dromedary 
     D     Derar    ;     A     Ali    ;     A     Al-Samri    
   Qassim University, Buraydah, Saudi Arabia   

     The objective of the present study was to investigate the incidence and 
clinical findings associated with both vaginal and uterine prolapse in 
female dromedary camel. A total of 65 female dromedary camels were 
admitted to the veterinary teaching clinic, Qassim University, central 
of Saudi Arabia (15 uterine prolapses and 50 vaginal prolapses) for the 
correction of a complete or partial prolapse of the genital tract ante or 
post partum (p.p.). The prolapsed part was treated by manual reduction 
followed by vulvar suture using a Gerlach needle and a suture tape of 
gauze. Broad spectrum antibiotics and anti- inflammatory drugs were 
parenterally administered. Results of the present study revealed that 
61.5% of the vaginal prolapses took place in non- pregnant females. 
We found prolapses just p.p. (30.8%), less than 3 months p.p. (24.6%), 
6–9 months p.p. (30.8%) and 1 year p.p. (15.48%), respectively. 24.6% 
of the camels affected had a history of dystocia followed by a pro-
lapsed vagina or uterus and 20% of them had dead fetuses. The dura-
tion of the prolapse until admission was 12–36 h pp (uterine prolapse) 
and 2–15 days (vaginal prolapse). 15.4% of the reduced prolapses re-
cidivated after correction within 1 to 3 days. Mortality rate was 15.4% 
in dams suffering from uterine prolapse, mostly due to rupture of the 
uterine wall, severe bleeding, exteriorization of the intestinal disc and 
subsequent peritonitis. It can be concluded that the prolapse of the va-
gina and the uterus is a serious problem which necessitates immediate 
intervention and most often occurs after parturition. Mortality is more 
frequent in dams suffering from uterine prolapse.         
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  P 44  |    Subclinical endometritis in repeat 
breeder female dromedary 
     D     Derar    ;     A     Ali    ;     E     Saeed    ;     F     Al-Sobayil    ;     A     Al-Samri    
   Qassim University, Buraydah, Saudi Arabia   

     The objective of the present study was to investigate the microbial 
involvement in subclinical endometritis in female dromedary camels 
with repeat breeder syndrome. A total of 61 female dromedary (age: 
6.92 ± 0.85 years; parity: 1.10 ± 0.02) with three or more consecu-
tive matings (6.03 ± 0.45; period of infertility: 14.46 ± 3.31 months) 
without conception were included in this investigation. No vaginal 
discharge was found. History and signalment were recorded, tran-
srectal examination including ultrasonographic examination and the 
sampling of uterine swabs were performed. All swab samples were 
primarily cultured on Blood Agar (BA) for bacterial growth and on 
Sabouraud- Dextrose- Agar (SDA) for fungal growth. Pure bacterial 
colonies were preserved in slants of either Nutrient Agar (NA) or 
Mueller- Hinton Agar (MHA) according to their degree of fastidious-
ness, while fungi were preserved in SDA slants. The following bacte-
ria and fungi were isolated:  Staphylococcus spp.  (9.6%), Gram- positive 
 Bacillus spp.  (6.5%), Gram- negative  Bacillus spp.  (6.4%),  Candida spp.  
(5.3%),  Staphylococcus aureus  (4.3%),  E. coli  (2.1%),  Corynebacterium 
sp.  (1.7%),  Pasteurella sp.  (1.7%) and other enterobacteria (1.7%). In 
conclusion, isolation and culture of endometrial swabs are important 
for the diagnosis of subclinical endometritis in repeat breeder female 
dromedary.  Staphylococcus spp.  and  Bacillus spp.  were the most preva-
lent bacteria found.         

  P 45  |    Donkey sperm vitrification as alternative 
to conventional freezing: preliminary results 
     M     Diaz-Jimenez    ;     B     Pereira    ;     C     Consuegra    ;     I     Ortiz    ;     J     Dorado    ; 
    M     Hidalgo    
   Veterinary Reproduction Group, Department of Animal Medicine and Surgery, 
Veterinary Faculty, University of Cordoba, Córdoba, Spain   

     Sperm vitrification in the absence of permeable cryoprotectant 
agents has been recently achieved using sucrose- based extend-
ers and high cooling and warming rates in several species but not 
donkeys. Considering the higher sensitivity they have to permeable 
cryoprotectants, the aim of this study was to determine the effect 
of different sucrose concentrations (molar, M) for jack sperm vitri-
fication. Ejaculates were collected from four Andalusian Donkeys 
by artificial vagina. Vitrification was performed using an extender 
for semen cooling (Gent Minitübe, Tiefenbach, Germany) used as 
control (C) and adding different sucrose concentrations: 0.1M (S1), 
0.2M (S2), and 0.3M (S3). Thereafter, 30 μl suspensions of cells were 
immersed directly into liquid nitrogen from each treatment. Thawing 
procedure was carried out by submerging frozen spheres in INRA- 
96 ®  extender at 42°C. Permeable membrane integrity (PMI, %) was 
compared between treatments by ANOVA followed by Duncanʹs 
post- hoc test and expressed as mean ± standard error. Results 

showed PMI was significantly higher in the three sucrose extend-
ers S1 (41.86 ± 3.65), S2 (39.18 ± 3.31) and S3 (38.37 ± 2.66) than 
control without sucrose (30.71 ± 3.21). Therefore, sucrose seems to 
protect the membrane sperm cell during vitrification in the absence 
of permeable cryoprotectant, although further studies are needed 
including the assessment of a larger number of samples and sperm 
parameters.         

  P 46  |    Positive effect of semen collection 
training on  Melopsittacus undulatus  semen quality 
     A     Dogliero    ;     M     Mauthe von Degerfeld    ;     G     Quaranta    ;     A     Rota    
   Department of Veterinary Sciences, University of Turin, Grugliasco, Italy   

     This study aimed at assessing whether training birds at semen col-
lection improves semen quality. Nineteen healthy  Melopsittacus un-
dulatus  males, aged 1 to 4 years, were divided in two groups, L) low 
semen quality (N = 9) and H) high semen quality (N = 10). Semen 
was collected into graduated microcapillary tubes, twice- weekly, in 
two following 30- day periods in full breeding season (February and 
March), using a modified massage technique. The ejaculates were di-
rectly evaluated for colour and volume, then diluted (modified TALP, 
pH 8.2, 37.5°C). Semen concentration, motility and kinetic parameters 
(VAP, VSL and VCL) were measured using a CASA system (CEROS; 
Hamilton Thorne Research Inc.). The training effect on semen quality 
was analysed by comparing the semen parameters values of the two 
periods of collection in the two parrot groups, using the Student ’ s T 
test for normally distributed data and the Wilcoxon ’ s Rank Sum test 
for non- normally distributed ones. Forty ejaculates of group L (17 of 
which in the first period) and 48 of group D (18 of which in the first 
period) were analysed. Comparing the two groups of birds, Group H 
showed significantly higher values of VAP, VSL and VCL in the first 
period and higher values of semen volume and VCL in the second pe-
riod. A significant increase in semen volume, VAP, VSL and VCL was 
recorded in the second period in both groups. Group H showed also 
a significant increase in sperm concentration. This study underlines 
the importance of training the semen donors, both for increasing the 
performance of suboptimal birds and for improving the performance 
of the better donors.         

  P 47  |    A case of cutaneous malignant melanoma 
of canine mammary gland 
     I     Dolka    1    ;     P     Jurka    2    ;     K     Kacprzak    2    
    1 Department of Pathology and Veterinary Diagnostics, Faculty of Veterinary 
Medicine, Warsaw University of Life Sciences – SGGW, Warsaw, Poland  ;  
     2 Department of Small Animal Diseases with Clinic, Faculty of Veterinary Medicine, 
Warsaw University of Life Sciences – SGGW, Warsaw, Poland   

     Malignant melanoma (melanoma) derives from the pigment- 
producing cells (melanocytes), predominantly located in the skin, 
mucous membranes, eye and choroid. In dogs, melanomas most 
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commonly occur on the skin and in the mouth, but in the mammary 
gland are usually metastatic. The incidence of primary melanoma in-
volving mammary gland is very rare, accounting for less than 5% of 
all melanomas in human. Melanoma of the mammary gland can be 
a primary melanoma of the mammary skin (cutaneous melanoma), a 
melanoma metastasis to the mammary gland, an in- transit metasta-
ses to mammary tissue and skin, or a primary malignant melanoma of 
the mammary gland. An 8- year female yorkshire terrier with a tumor 
in the 4th right mammary gland and without other clinical signs was 
presented. After mastectomy tissue samples were collected for 
histopathological examination by the Fontana method and immu-
nohistochemistry for cytokeratin (CK) and Melan A. Histopathology 
revealed infiltrative growth composed of polygonal to spindle- 
shaped cells arranged in nests. Neoplastic cells have round to oval 
nuclei with prominent nucleoli, scant to moderate amount of eo-
sinophilic cytoplasm that contains moderate amount of brown- black 
pigments (melanin). The neoplastic cells showed positivity for Melan 
A and Fontana staining, and hence diagnosis of malignant mela-
noma was given. Normal appearing mammary gland tissue showed 
CK positivity and connective tissue at the periphery of the tumor 
was noted. Careful examination of the skin and mucous membranes 
failed to reveal a malignant melanoma at other locations. Therefore 
this dog was diagnosed with a primary cutaneous malignant mela-
noma of mammary gland. Because of the rarity of such a mammary 
lesion additonal studies are required.         

  P 48  |    Differential diagnosis of hemorrhagic 
anovulatory follicles (HAFs) and the preovulatory 
follicles in mares assesed by color flow doppler 
sonography 
     D     Domanska    1    ;     M     Trela    1    ;     M     Domino    1    ;     M     Masko    2    ; 
    K     Skierbiszewska    1    ;     A     Wehrend    3    ;     P     Matyba    1    ;     Z     Gajewski    1    
    1 Department of Large Animals Diseases with the Clinic, Faculty of Veterinary 
Medicine, Warsaw University of Life Sciences – SGGW, Warsaw, Poland  ;  
     2 Department of Animal Breeding, Faculty of Animal Science, Warsaw University 
of Life Sciences – SGGW, Warsaw, Poland  ;       3 Clinic for Obstetrics, Gynecology and 
Andrology of Large and Small Animals with Ambulatory Service, Justus- Liebig- 
University, Giessen, Germany   

     The Color- Doppler ultrasound has the potential to evaluate the vascu-
larity of the follicle wall in mares to recognize future ovulation or lack 
of ovulation. The aim of this study was to assess the relationships be-
tween HAFs and normal follicle vascularity evaluated by color Doppler 
ultrasonography in mares. The ultrasound examinations were carried 
out on 25 Warmblood mares at −3, −2, −1 days before ovulation and 
1, 2 days after ovulation. Follicles and HAFs size was determined by 
measurement of the Maximal Cross- Sectional area of Follicles (MCSF) 
and blood supply by the Maximum Colored Area of the blood Vessels 
(MCAV) from Doppler ultrasound images. There were no significant 
differences in MCSF (p > 0.05) between days −3, −2, −1 before ovula-
tion in both groups of mares with normal ovulation and with formation 
of HAFs. Whereas at day −1 MCAV significant decreased (p = 0.0004) 

in cyclic mares with normal ovulation and increased (p = 0.003) in 
mare with HAFs formation. The increase of the blood supply of the 
HAFs (MCAV) corresponded with vascularization at the apical area 
on day −1. The lack of vascularization at −1 day (normal follicles) was 
related to constant MCAV decreases (this sentence is not clear). HAFs 
formed from viable preovulatory follicles that did not differ from ovu-
latory follicles in diameter or gray- scale echotexture. Doppler ultra-
sonography may be used to estimate the follicles growing, maturation 
and ovulate better than standard ultrasound, because more accurately 
follicles aging as well as controlling or predicting the time of ovulation. 
Therefore Color Doppler ultrasound provides more quantitative in-
formation than the standard ultrasound in phases of the estrous cycle 
and ovulation.         

  P 49  |    The different density of pacemaker cells 
in equine reproductive tract 
     M     Domino    1    ;     K     Skierbiszewska    1    ;     J     Olszewski    1    ;     M     Masko    2    ; 
    B     Pawlinski    1    ;     P     Matyba    1    ;     R     Zabielski    1    ;     A     Wehrend    3    ; 
    Z     Gajewski    1    
    1 Department of Large Animal Diseases with Clinic, Faculty of Veterinary Medicine, 
Warsaw University of Life Sciences – SGGW, Warsaw, Poland  ;       2 Department of 
Animal Breeding, Faculty of Animal Science, Warsaw University of Life Sciences – 
SGGW, Warsaw, Poland  ;       3 Clinic for Obstetrics, Gynecology and Andrology of Small 
and Large Animals, Justus- Liebig- University Giessen, Germany   

     Interstitial Cajal Cells (ICC) are the gastroenteric pacemakers that 
generate and propagate electrical slow waves. Interstitial Cajal- Like 
Cells (ICLC) in the reproductive tract are also suspected of discharg-
ing slow triggering waves. Since regulation of uterine contraction pro-
cesses is critical to equine reproductive success the density of ICLC 
become an important health indicator of uterus in mares. The altera-
tion in ICLC density was estimated by immunofluorescent methods 
(IF) and particularly confirmed by Scanning Electron Microscope 
(SEM). The density of ICLC using the specific markers vimentine and 
c- kit/CD117 was evaluated by IF in uterine tissues from 29 healthy 
mares. The fresh whole thickness samples were fixed, IF stained using 
primary (anti- vimentine; anti- CD117) and secondary (conjugated with 
AF488; AF568, respectively) antibodies and quantified under scan-
ning cytometer TissueFaxs PLUS. Corresponding samples were fro-
zen in liquid nitrogen, sectioned and examined under SEM Phenom 
XL. Most ICLC displayed particular morphology: triangular, spindle- 
shaped or star- like body with two or more, very long, moniliform pro-
cesses and a clear nucleus. The typical ultrastructure morphological 
features: triangular- shaped cell located between smooth muscle cells 
with electron dense cytoplasm, numerous mitochondria and tips of 
ICLC prolongations were confirmed in SEM. The significantly higher 
(p < 0.001) density (mean ± SEM, %) of double positive vimentine/
CD 117 cells were demonstrated in oviductal tip of the uterine horn 
(4.87 ± 0.39) compared to the middle of the uterine horn (0.48 ± 0.09) 
and corpus uteri (0.53 ± 0.14) with no differences between the latter. 
The accumulation of pacemaker cells in the uterine horn tip may play 
an important role in uterine contraction processes.         
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  P 50  |    Effect of follicle size and endometrial 
oedema on ovulation induction and embryo 
recovery in the Andalusian donkey 
     J     Dorado    ;     M     Bottrel    ;     A     Freijo    ;     D     Segura    ;     M     Diaz    ;     I     Ortiz    ; 
    M     Hidalgo    
   Veterinary Reproduction Group, Department of Animal Medicine and Surgery, 
University of Cordoba, Cordoba, Spain   

     The timing of ovulation is important to the success of embryo trans-
fer. This study was conducted to determine whether follicle size and 
endometrial oedema at administration of ovulation- inducing agents 
would affect ovulation induction and embryo recovery in Andalusian 
donor jennies. Fourteen jennies aged between 3–13 years were used. 
Ovarian activity was evaluated daily during oestrus by transrectal ul-
trasound and ovulation was verified. Jennies were randomly assigned 
to receive 1500 IU hCG (Veterin Corion, Divasa Farmavic, Spain) i.m. 
(n = 13) or 0.75 mg Deslorelin acetate (Sincrorrelin, Ourofino Saúde 
Animal, Brazil) i.m. (n = 25) during consecutive estrous cycles (n = 38). 
At time of treatment, the degree of endometrial oedema was graded 
(0–5) and follicular size was classified into 3 categories (35, 36–39, 
and ≥40 mm). Donors were inseminated and embryos were collected 
by non- surgical uterine flushing. Data were assessed by the chi- 
square test and the Kruskal- Wallis ANOVA. All donors responded well 
to the administration of both drugs. Time from treatment to ovulation 
was not affected (p > 0.05) either by treatment (hCG: 51.69 ± 3.69 h; 
Deslorelin acetate: 46.08 ± 3.37 h), donor, follicle size or endome-
trial oedema. Twenty- four embryos were recovered from 38 flushes 
(63.16%). Embryo recovery rate was affected (p < 0.05) by follicle size, 
being higher when treatment was given at follicles size from 36 to 
39 mm (72.2%), and donor. Embryo recovery rate was not different 
(p > 0.05) for jennies with endometrial oedema of 0 (75%), 1 (71.4%) 
or 3 (83.3%), but was significantly (p < 0.05) lower for jennies with 
oedema of 2 (36.4%) or 4 (0%). These results demonstrate that follicle 
size and endometrial oedema have effect on embryo recovery in jen-
nies treated with hCG or Deslorelin acetate.         

  P 51  |    Metabolic profiles and hormonal status 
are not different between primiparous and 
multiparous dairy cows diagnosed with inactive 
ovaries (true anestrus) 
     T     Dovenski    1    ;     B     Jasari    2    ;     V     Petkov    1    ;     L     Pendovski    1    ; 
    F     Popovska Percinic    1    ;     I     Celeska    1    ;     M     Radeski    1    ;     M     Nikolovski    1    ; 
    N     Adamov    1    ;     M     Dovenska    1    ;     B     Atanasov    1    
    1 Faculty of Veterinary Medicine Skopje, Ss. Cyril and Methodius University, Skopje, 
Former Yugoslav Republic of Macedonia  ;       2 Ministry of Agriculture Forestry and 
Water Economy, Skopje, Former Yugoslav Republic of Macedonia   

     The present study aimed to compare the metabolic profiles and hor-
monal status of primiparous and multiparous dairy cows diagnosed 
with inactive ovaries (true anestrus). A total of 105 animals that 
had not been seen in estrus by the farm personnel by day 60 after 

parturition were included in the study. The animals were blocked by 
parity -  primiparous (n = 46) and multiparous (n = 59), bled and ex-
amined using trans- rectal ultrasonography. Of those, 33 primiparous 
and 22 multiparous cows (overall, 30.1% and 19.8%, respectively) 
were identified as having inactive ovaries (absence of CL and follicles 
>8 mm, and P4 < 0.5 ng/ml). The hormonal status (P4 and E2 concen-
trations) between the primiparous and multiparous cows were not 
significantly different (0.248 ± 0,031 ng/ml and 0.360 ± 0.076 ng/
ml) and (2.818 ± 0.176 pg/ml and 2.548 ± 0.268 pg/ml), respectively. 
Additionally, no significant differences were recorded between pri-
miparous and multiparous cows concerning the peripheral level of 
total protein, albumin, cholesterol, phosphorus, magnesium and tri-
glycerides. The primiparous cows had a numerically lower glucose 
(1.383 ± 0.116 mmol/l) but higher NEFA level (0.330 ± 0.040 mmol/l) 
in comparison to the multiparous ones (1.643 ± 0.171 mmol/l and 
0.259 ± 0.034 mmol/l, respectively). Similarly, no significant dif-
ferences in the BHB concentrations between the primiparous 
(0.77 ± 0.051 pg/ml) and multiparous (0.80 ± 0.105 pg/ml) cows were 
observed. In conclusion, our results show that there are no differences 
neither between the hormonal status nor the metabolic profiles be-
tween primi- and multiparous cows with inactive ovaries. However, 
primiparous cows have a higher incidence of being truly anestrous in 
comparison to multiparous cows. Further investigations are needed to 
explain this situation.         

  P 52  |    Can inter- species (caprine- porcine) 
cloned embryos be able to complete their 
development to blastocyst stage? 
     N     Dzięgiel    ;     M     Samiec    ;     M     Skrzyszowska    
   Department of Biotechnology of Animal Reproduction, National Research Institute 
of Animal Production, Balice n. Kraków, Poland   

     The current study prompted us to investigate whether hybrid (caprine- 
porcine; C/P) nuclear- transferred (hC/P- NT) embryos can be develop-
mentally competent to progress to the blastocyst (B) stage under in 
vitro culture conditions. To create inter- species cloned (ISC) embryos, 
enucleated in vitro- matured pig oocytes were subzonally- injected with 
adult goat peripheral blood- derived fibroblast- like cells (AGPB- FLCs) 
that either had been epigenomically modulated via exposure to 350 nM 
scriptaid (SCPT) during their 24- h contact inhibition (Group I; GI) or had 
not been exposed to SCPT (Group II; GII). Successfully fused and elec-
troactivated oocytes (C/P nuclear- ooplasmic hybrids) were cultured to 
morula (M) and B stages for 144 to 192 h. Among 150 ISC embryos as-
signed to GI, 108 (72.0% a ) were able to divide ex vivo. The percentages 
of embryos that reached the M and B stages were 37/150 (24.7%) a  
and 15/150 (10.0% a ), respectively. In GII, out of 119 ISC embryos, 82 
(68.9% a ) underwent cleavage divisions under in vitro culture conditions 
(a,a: p ≥ 0.05; Chi- square test), but 18 (15.1% b ) and 0 (0% b ) developed 
to the M and B stages, respectively (a,b: p < 0.05). In summary, ISC em-
bryos that had been reconstructed with porcine enucleated oocytes and 
SCPT- treated AGPB- FLC nuclei were found to exclusively display the 
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capability to complete ex vivo development to the B stage. Conversely, 
their counterparts originating from porcine enucleated oocytes and 
SCPT- untreated AGPB- FLC nuclei did not exhibit such capability. 
SCPT- dependent epigenomic modulation of AGPB- FLCs brought about 
a significant increase in the M formation rate of hC/P- NT embryos, and 
also acquisition of developmental competence to reach the B stage due 
to presumptive improvement of donor cell nuclear reprogrammability.         

  P 53  |    Early pregnancy diagnosis in dairy cows 
by ultrasound and determination of bovine- 
pregnancy- associated glycoproteins, bovine 
pregnancy specific protein B and progesterone 
     O     Ergene    1    ;     I     Darbaz    1    ;     S     Sayıner    2    ;     S     Aslan    1    
    1 Department of Obstetrics and Gynecology, Faculty of Veterinary Medicine, 
Near East University, Nicosia, Cyprus  ;       2 Department of Biochemistry, Faculty of 
Veterinary Medicine, Near East University, Nicosia, Cyprus   

     The aim of this study was to compare the accuracy of the bovine 
pregnancy determined by ultrasound (USG) and bovine- pregnancy- 
associated glycoproteins (bPAG), bovine pregnancy specific protein B 
(bPSP- B) and progesterone (P4) tests for determination of early preg-
nancy in dairy cows. Our study included 58 Holstein cows in 5 different 
dairy farms. Blood samples were collected on 20th, 25th, 28th, 30th, 
32nd and 40th day following artificial insemination (AI) for bPAGs- 
serum, bPSP- B and P4 tests. Milk samples were collected at the same 
days for bPAG- milk tests. Serum levels of bPAGs, bPSP- B, P4 and 
milk levels of bPAGs were measured using commercial ELISA test kits. 
Ultrasonography (ECM IMAGO ®  Veterinary; 5.0 and 7.5 mhz, lineer 
probe, France) was conducted to all cows on 30th and 40th days fol-
lowing AI. 49 cows were found pregnant by USG on 40th days following 
AI. The positive predictive values for bPAG- serum and bPAG- milk tests 
were %100 at day 28 and 30. For bPSP- B tests, positive predictive val-
ues were 93.7% and 100% at day 28 and 30, respectively. Progesterone 
values were found different between pregnant and non- pregnant cows 
at the days of blood sampling except 40th day after AI. Specificity was 
found 100% for bPAG- serum and bPAG- milk, 96.7% for bPSP- B at day 
28. Sensitivity values calculated 94.1% and 93.8% for bPAG- serum and 
bPSP- B, respectively. The area under ROC curve was 0.974 for bPAG- 
serum, 0.991 for bPAG- milk and 0.967 for bPSP- B on 28 day following 
AI. As a result, bPSG- serum, bPAG- milk and bPSP- B tests were found 
safe methods for pregnancy diagnosis in cows on 28 day following AI.         

  P 54  |    Effect of a treatment without antibiotics 
on fertility of cows without a corpus luteum 
suffering from endometritis 
     M     Ernstberger    1    ;     H     Oehl    1    ;     M     Haessig    1    ;     C     Kirchgaessner    2    ; 
    H     Bollwein    1    
    1 Department for Farm Animals, Vetsuisse Faculty, University of Zurich, Zurich, 
Switzerland  ;       2 Institute of Veterinary Bacteriology, Vetsuisse Faculty, University of 
Zurich, Zurich, Switzerland   

     This study was performed to compare the effects of hormonal and in-
trauterine antimicrobial treatments in cows with a clinical endometritis 
and without a corpus luteum (CL). The clinical examinations were per-
formed in 200 cows of 33 Swiss dairy farms. Each cow was screened 
for signs of endometritis between 21 to 45 d pp. Only cows with a CL 
< 20 mm as well as cows without other clinical diseases were included 
in the study. The 200 cows were randomly assigned to antibiotic (AB) 
and hormonal (H) treatments immediately after the clinical examina-
tion. Cows with ovarian follicles ≥ 10 mm received 500 mg Cefapirin 
i.ut. (group AB) or 500 μg GnRh i.m. (group H). If ovarian follicles were 
< 10 mm or ≥ 25 mm the cows received an intravaginal progesterone- 
releasing device for 7 days followed by 500 μg Cloprostenol i.m. The 
cows were checked again 21 ± 1 d after the first examination for vagi-
nal discharge and for ovarian activity by using transrectal ultrasound. 
From this time on all cows were inseminated as soon as they showed 
clinical signs of estrus without pathological changes. Non- cycling cows 
were visited every two to three weeks and treated according to the 
clinical findings. Five and eight weeks after AI cows were checked for 
pregnancy by using ultrasound. Reproductive data were collected until 
200 d pp. The choice of treatment (AB or H) did not (p > 0.05) affect 
the type of vaginal discharge and reproductive performance (days to 
first service, first- service conception rate, services per conception 
days open, cumulative pregnancy rate at 200 DIM, culling rate because 
of infertility). In conclusion the results show that an antibiotic treat-
ment of cows without a corpus luteum could be replaced by a hormo-
nal treatment without negative effects on reproductive performance.         

  P 55  |    Effect of reduced glutathione addition 
to extender on quality and fertility of frozen goat 
semen 
     A     Erokhin    ;     I     Pridanova    ;     M     Dunin    
   Research Institute of Animal Breeding, Moscow Region, Russia   

     The goal of this study was to evaluate the effect of reduced glutathione 
(GSH) on the quality and fertility of frozen- thawed goat spermatozoa. 
Saanen goat bucks (n = 3, 2–3- years old) were used as semen donors. 
In exp. 1, the effect of GSH in cryopreserved goats sperm was evalu-
ated. The ejaculates (n = 7) were split and diluted 1:2 with Tris- glucose- 
glycerol- egg yolk (2.5%) diluent with GSH (0.02–0.08 mg/ml) or without 
GSH (control). The samples were placed into 0.25 ml straws and frozen 
in nitrogen vapour. The straws were thawed in water bath (37°C, 30 
s). Post- thaw sperm progressive motility, acrosome and plasma mem-
brane damages and viability were determined. In exp. 2, the effect of 
GSH addition to diluted semen (0.04 mg/ml) on the fertility results was 
evaluated. Goats in experimental (n = 39) and control (n = 36) group 
were inseminated twice in spontaneous oestrus (150 × 10 6  motile 
sperm/dose). Statistical analysis was made using a Students t- test and 
chi- square test. Post thawing evaluation revealed that extender with 
0.04 mg/ml GSH yielded higher rates of sperm motility (by 8.9%) and 
acrosome integrity (by 10.5%) compared with control (p < 0.05). There 
were no differences in the percentage of intact plasma membrane and 
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viability of spermatozoa between the groups. The conception rate of 
the goats in experimental group was 8.5% higher compared to control 
(p < 0.05). These results indicate that addition of GSH to extender for 
goats sperm freezing at optimal concentration has a protective effect 
on some quality parameters of spermatozoa and their fertility.         

  P 56  |    Immunohistochemical expression pattern 
of Desmin, Vimentin, α- Actin, Cytokeratin and 
Laminin in bovine endometrosis 
     MC     Espejel-del-Moral    1    ;     S     Rodenbusch    2    ;     S     Merbach    2    ; 
    C     Ellenberger    2    ;     D     Schoon    2    ;     HA     Schoon    2    
    1 National Autonomous University of Mexico, Mexico City, Mexico  ;       2 University of 
Leipzig, Leipzig, Germany   

     Bovine endometrosis (BE) is defined as endometrial, periglandular and/
or stromal fibrosis with alterations of the affected glands. The histomor-
phological appearance of the involved periglandular stromal cells allows 
the classification of BE into active, inactive, and mixed fibrosis, which 
according to the integrity of the glandular epithelia, can show a destruc-
tive or non- destructive pattern. The objective was to describe the immu-
nohistochemical expression patterns of intermediate filaments: Desmin, 
Vimentin, α- Actin, Cytokeratin, and Laminin in the different forms of BE. 
Uterine samples (n = 67) showing endometrosis were picked up from a 
collection of slides from University of Leipzig. The immunohistochemical 
expression pattern was quantified by estimating the percentage of posi-
tively labelled cells. Data was analysed for possible differences between 
destructive or non- destructive endometrosis. In both cases, the periglan-
dular stromal cells showed a stromal coexpression of Desmin, Vimentin 
and α- Actin, which is a characteristic of myofibroblasts. A small percent-
age of glandular epithelial cells in destructive endometrosis reacted with 
Vimentin antibodies; this could be the expression of a differentiation to 
stabilize the cell or a sign of intensive (pathological) proliferation. The 
expression of Laminin in the basal lamina of altered endometrial glands 
within fibrotic foci was discontinuous, especially in the destructive endo-
metrosis. To our knowledge, this is the first time this finding is reported 
in cows. In conclusion, immunohistological description of these cellular 
markers provides basic knowledge to understand pathogeny of BE. 

 (Supported by Leipzig University, UNAM PAPIIT IA204917 and 
PIAPI1649)         

  P 57  |    Progesterone levels under feeding bovine 
with  Pittosporum undulatum  in vivo and their 
embryo production in vitro 
     M     Faheem    1    ;     H     Nunes    2    ;     M     Dinis    2    ;     A     Borba    2    ; 
    F     Moreira da Silva    2    
    1 Faculty of Agriculture, University of Cairo, Giza, Egypt  ;       2 Department of Agrarian 
Sciences, University of the Azores, Angra do Heroísmo, Terceira, Portugal   

     This study was performed to evaluate the reproductive perfor-
mance of cattle fed  Pittosporum undulatum . Progesterone levels were 

monitored during the oestrus cycle and the capability of their oocytes 
to undergo in vitro maturation, fertilization and subsequent embryonic 
development were assessed. All heifers (n = 8) were fed for 5 weeks; 
the experimental group (n = 4) was subjected to a diet containing  P. 
undulatum  while the control group was not. During oestrus cycle, pe-
ripheral blood samples were collected every 3 days and progesterone 
levels were analyzed by enzyme- linked immunosorbent assay (ELISA). 
After slaughtering, heifers’ ovaries were recovered and oocytes were 
collected, in vitro maturated, fertilized and cultured for 7 days. The 
developmental rates of embryos were assessed every 2 days dur-
ing this culture period. Results indicated that feeding heifers with 
 P. undulatun  significantly decreased (p < 0.01) plasma progesterone 
concentrations during the luteal phase of the cycle compared with 
the animals in the control group. Furthermore, for in vitro embryonic 
developmental rates, statistical differences were observed (p < 0.05) 
throughout maturation, cleavage and embryo developmental rates 
(78.3 ± 5.8, 29.92 ± 4.31, and 7.30 ± 3.1 for experimental animal 
group compared with 90.5 ± 3.0, 41.86 ± 5.58, and 21.88 ± 6.85 in 
the control group, respectively). We hypothesize that the adverse ef-
fects could be attributed to some  P. undulatun  compounds affecting 
directly or indirectly the cyclooxygenase- 2 (COX- 2) activation, which 
may diminish follicular development through the inhibition of prosta-
glandin synthesis and oocyte maturation and, consequently, reduce 
the ability of oocytes to be fertilized and subsequently develop.         

  P 58  |    Positive effect of ethylene glycol on the 
refreezing of stallion semen 
     M     Falomo    ;     R     Mantovani    ;     M     Rossi    
   University of Padua, Legnaro, Italy   

     Intracytoplasmic sperm injection has gained popularity due to the 
possibility to obtain embryos from mares with fertility problems or 
in sport activity. This technique requires few sperm and improves the 
fertility of stallions with limited or poor quality semen. To avoid waste 
of sperm, unused material is refrozen. Refreezing causes a decrease 
in semen quality. Several factors were evaluated to improve quality 
of refrozen semen however the effect of different cryoprotectants 
(CP) has not yet been investigated thus we compared ethylene gly-
col and glycerol. Six 0.5 ml straws from the same ejaculate were ob-
tained for each of 7 stallions in 3 replicates. Each sample was diluted 
with EquiPlus ®  added with 4% egg yolk and 2% ethylene glycol or 
4% glycerol, in order to create 3 straws for each CP. The straws were 
subjected to 1, 2 or 3 freezing- thawing cycles. The freezing proce-
dure consists of 20 min at 4°C, 20 min over nitrogen vapor and final 
storage into liquid nitrogen. At each cycle, straws were thawed at 
37°C for 3 min. Semen was analyzed for total and progressive motil-
ity (Hamilton- Thorne, Inc.), membrane functionality by hypo- osmotic 
swelling test (HOS test) and mitochondrial activity by tetrazolium 
reduction assay (MTT test). The refreezing significantly affected 
all endpoints studied, regardless of the type of CP used. However, 
at each cycle ethylene glycol showed higher progressive motility 
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compared to glycerol (20.84%, 11.71% and 4.70% vs. 15.19%, 8.31% 
and 2.61%, respectively) (p < 0.05). All other sperm parameters were 
similar among CP. In conclusion, for the production of frozen straws of 
equine semen, intended to repeated cycles of thawing and refreezing, 
the use of ethylene glycol as cryoprotectant is preferred.         

  P 59  |    Effect of GnRH injection three days after 
PGF 2α  on estrus synchronization 
     M     Farhoodi    1    ;     S     Teymuri    2    ;     F     Moosakhani    1    
    1 Faculty of Veterinary Medicine, Karaj Branch, Islamic Azad University, Karaj, Iran  ;  
     2 Faculty of Veterinary Medicine, Ferdosi Mashhad University, Mashhad, Iran   

     The present study investigates the effect of GnRH injection three 
days after PGF 2α  on estrus synchronization. Cows with a body condi-
tion score between 2.25 and 3.75, on average about 60 days post-
partum and without reproduction problems were randomly allocated 
to two groups. All cows received two prostaglandin (25 mg lutalyse; 
zoetis) injections 11 days apart (day 0 and 11) and the treatment 
group (n = 30) was also administered GnRH (200 mcg cystorelin; 
ceva) 3 days after the first prostaglandin administration (PGP group). 
In the control group (n = 29), only two PGF 2α  injections were given 
with 11 days interval (2XPG group). All cows were inseminated at the 
time of observed estrus. Blood samples were taken on day 0 and 11 
and serum progesterone concentration was assessed. Serum estro-
gen concentration was measured three days after the second PGF 2α . 
Ultrasonography was used to check the ovarian status for the pres-
ence of CL and follicles when PGF 2α  was injected. The estrous de-
tection percent, estrogen and progesterone concentrations were 
measured and results were examined by SAS (chi- square, t- student). 
Estrous detection percent of the PGP group had a better performance 
than 2XPG group (70% vs. 57.17%, p = 0.50). The percent of cows 
which had progesterone levels above 2 ng/ml at the time of the sec-
ond PGF 2α  injection was numerically lower in the PGP group than in 
the 2XPG group (70% vs. 72.4%, p = 0.84), but effects of the ovarian 
status at the beginning of the protocol on that result was very signifi-
cant (p < 0.0001). The pregnancy/AI in the PGP was higher than in the 
2XPG (26.7% vs. 17.4%, p = 0.42). Finally, we suggest that if we don ’ t 
see estrus three days after the first PG, administration of GnRH may 
be a good choice for having better estrus following the second PG.         

  P 60  |    3D ultrasound investigation of embryo- 
fetal development during the first pregnancy 
trimester in goats 
     I     Fasulkov    ;     S     Yotov    ;     M     Karadaev    ;     N     Vasilev    ;     T     Ileva    ;     T     Nonov    
   Department of Obstetrics, Reproduction and Reproductive Disorders, Faculty of 
Veterinary Medicine, Trakia University, Stara Zagora, Bulgaria   

     This study aimed to monitor the embryo- foetal development during 
the first trimester of pregnancy in goats by 3D ultrasound. Ten preg-
nant Bulgarian White milk goats, aged 2–4 years, 48–51 body weight, 

artificially inseminated by fresh semen were used in the experiment. 
3D ultrasound examination between Days 20 and 48 post insemina-
tion was made 7 days apart. For this purpose multi frequency linear 
probe (5–11 MHz) and transrectal and transabdominal approach were 
used. The obtained results showed 3D visualization of an embryo in a 
fluid filled uterine horn on Day 20, an enlarged embryo with amnion 
and spinal cord images on Day 27. The foetal structures (fore and hind 
legs, head, tail and umbilicus) were observed on day 34 of pregnancy. 
Clear 3D images of placentomas with typical shape were possible on 
Day 41. The detailed observation of foetal structures (skull, orbita, 
spinal cord, fore and hind legs and tail) was possible at the earliest 
on Day 48. In conclusion, 3D ultrasound examination provides moni-
toring of embryo- foetal development and gives detailed information 
for morphological changes during the first trimester of pregnancy in 
goats. The obtained results could be used as the basis of comparison 
for early detection of embryo- foetal pathology.         

  P 61  |    Serum metabolome analysis in doe kids 
for the identification of biomarkers of sexual 
precocity 
     A     Fatet    1    ;     L     Nadal-Desbarats    2,3    ;     K     Boissard    1    ;     S     Freret    4    ; 
    M-T     Pellicer-Rubio    4    ;     D     Monniaux    4    ;     G     Goudet    4    
    1 Fourrages Environnement Ruminants Lusignan (FERLUS), INRA, Lusignan, France  ;  
     2 Université François- Rabelais, INSERM U930 “Imagerie et Cerveau,” CHRU de 
Tours, Tours, France  ;       3 Plateforme Scientifique et Technique “Analyses des Systèmes 
Biologiques” PST- ASB, Université François- Rabelais, Tours, France  ;       4 Joint Research 
Unit for Reproductive and Behavioural Physiology (PRC), INRA, Nouzilly, France   

     Success of first breeding is a major concern for goat breeders, since 
failure to fertilize does increases unproductive time and breeding 
costs. Fertility rates after artificial insemination of young goats are 
highly variable and rather low. Breeders generally breed does that are 
older than 5 months and weight more than 32 kg. However, sexual 
precocity is highly variable between does. Up to now, there is no 
known biomarker for sexual precocity. A better characterization of 
the pubertal stage of maturity could help optimizing time for first 
breeding. Our objective was to analyze the serum metabolome of doe 
kids, just before the first breeding, in order to characterize the pu-
bertal stage of maturity and identify biomarkers of sexual precocity. 
Weekly blood sampling was performed on twenty 6-  to 7- month- old 
does born in February for 5 weeks before their first contact with 
bucks in September. Progesterone assays and metabolome analysis 
using 1H Nuclear Magnetic Resonance Spectroscopy were performed 
on the serum samples. No spontaneous ovulatory cycle was observed 
before breeding based on progesterone assays. All does had reached 
the pubertal stage of maturity at breeding since all got pregnant. 
Metabolome analysis allowed the identification of 109 spectral bins in 
sera. Between week 1 and 5 preceding buck introduction, 32 buckets 
showed significant variations (t- test, p < 0.05): i.e. inosine, formate, 
lactate and creatinine decreased, while threonine, tryptophan, iso-
leucine and trimethylamine oxide significantly increased. Metabolites 
with significant variations between the 5 considered weeks could be 
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biomarkers of sexual precocity; studies are in progress to identify 
them. (This study was funded by Région Poitou- Charentes and INRA.)         

  P 62  |    Morphokinetic analysis of the 
development of mouse embryos from strains: 
C57BL/6W, 129s1/SvW and C3H/W by time 
lapse monitoring (TLM) 
     R     Faundez    1    ;     A     Niwinska    2    ;     G     Sokołowski    3    ;     S     Dabrowski    2    ; 
    M     Petrajtis-Golobow    2    ;     Z     Gajewski    2    
    1 Faculty of Veterinary Medicine, Warsaw University of Life Sciences – SGGW, 
Warsaw, Poland  ;       2 Department of Large Animal Diseases with Clinic, Center of 
Biomedical Research, Warsaw University of Life Sciences – SGGW, Warsaw, Poland  ;  
     3 Department of Genetics, Marie- Curie Memorial Cancer Center and Institute of 
Oncology, Warsaw, Poland   

     The aim of the study was to determine the relationship between 
 developmental potential of embryos and their morphokinetic parame-
ters from mouse strains: C57BL/6W, C3H/W, 129S1/SvW. TLM was 
carried out on 128 embryos for 120 h using the Primo Vision ™  Time- 
Lapse System -  Vitrolife, Sweden. Embryos were cultured in medium 
CSC with 10% of SSS (Irvine Scientific, USA). Tables generated after 
the analysis of the videos of the time data, as well the morphokinetic 
graphs of the embryo development up to the stage: BL5/6 (expanded 
blastocyst), BL (blastocyst) and Err (morula) were analyzed. Statistical 
analysis was performed using one- way ANOVA for the comparison 
of time data of the subsequent embryo cleavages. Beside this, logistic 
regression analysis was used for studying the impact of the duration 
of the subsequent embryonic stages, fragmentation and degeneration 
on the developmental potential of the embryos. For all the tests it 
was set the confidence interval α =0.05. Results showed a significant 
difference between strains at first four cell divisions in the prognosis 
of developmental potential up to blastocyst (BL Er: p = 0.0068; BL5/6 
Er: p = 0.001). A significant difference between the times of morula 
compaction between strains and their impact on the quality of the 
forming blastocysts was found: Err and BL5/6 (p = 0.0006); Err and 
BL (p = 0.0051). The BL group showed a significantly longer compac-
tion time than the BL5/6 group. It means that the compaction process 
is decisive for further fate of the embryo. Morphokinetic parameters 
of the strain 129s1/SvW allowed to determine the time for properly 
developing embryos, so it can be used as a model for the study of 
factors affecting the morphokinetic parameters of mouse embryo 
development.         

  P 63  |    Improving VET SKILLS: construction of a 
simulator for training caesarian section in bovines 
     C     Fischer-Tenhagen    ;     L     Schüller    ;     W     Heuwieser    
   Clinic for Animal Reproduction, FU Berlin, Berlin, Germany   

     A caesarean section (CS) is an important obstetrical technique in rumi-
nants to treat cases of dystocia. To perform a CS for training purposes 

without a medical indication is a relevant welfare issue. Teaching CS is 
often restricted to theoretical explanations and video demonstration. 
The objective of this project was, to construct a simulator for a CS 
with which students can train 1) vaginal palpation of the obstetrical 
patient, 2) local anesthesia, 3) surgical techniques including incision 
and suture of the abdominal wall, 4) exteriorization of the uterus and 
extraction of the calf, and 5) incision and suture of the uterus. The 
scope of this simulator was to provide a realistic procedure of manual 
skills necessary for a CS. A life- sized cow used for decoration purpose 
was modified. Various pieces of the model were removed for the sur-
gical approach in order to gain access to the abdominal cavity and 
to allow vaginal examination. A vaginal cavity and uterus was sewn 
with 8 mm neoprene. For simulating the abdominal wall a suture pad 
(50 × 50 cm) was casted with silicon and rubber foam to simulate the 
different layers of the abdominal wall. Overall costs for this were € 
2100. A 25 kg dystocia calf model (VSI; Canada) is inserted into the 
uterus for the training session. The simulator is used in the clinical ro-
tation of the Clinic of Animal Reproduction with groups of 9 students 
in their 5th year. All students described their learn experience as valu-
able and intense. The simulator helps them to understand the complex 
procedure of this obstetrical intervention. Furthermore, this is the 
first simulator that allows to train diagnosis and handling of the intra- 
uterine calf and to exteriorize the uterus into the abdominal incision.         

  P 64  |    Impacts of pathological alterations of the 
uterus and cervix on fertility in mares 
     A     Fleisch    1    ;     S     Fischer    2    ;     B     Knutti    2    ;     H     Bollwein    1    
    1 Clinic of Reproductive Medicine, Vetsuisse Faculty, University of Zurich, Zurich, 
Switzerland  ;       2 Cabinet vétérinaire KLC, Corcelles- près- Payerne, Switzerland   

     The aim of this study was to determine retrospectively the effects of 
the degrees of cervical formation, uterine edema, intrauterine fluid 
accumulation, oxytocin injection and uterus lavage on pregnancy rate 
(PR) in mares. From 166 mares 377 cycles were evaluated in 2013 and 
2014. Gynecological examinations were performed one to three times 
per day. The mares were divided into three age groups (young: 3–11 
y; middle age: 12–15 y; old: ≥16 y). Reproductive status was grouped 
as follows: maiden, lactating mares with a foal, primi-  or pluriparous 
mares not mated in the last season and barren mares mated with-
out success in the last season. Young mares had a higher (p < 0.05) 
PR than older mares. Barren mares showed the lowest PR (p < 0.05). 
Uterine fluid accumulation post breeding resulted in a reduced PR 
(p < 0.05) as did also cycles with a tight cervix compared to cycles 
with a more relaxed and dilated cervix (p < 0.05). A prominent endo-
metrial edema led to a lower PR compared to cycles with mild en-
dometrial edema (p < 0.05). The PR did not differ (p ≥ 0.05) between 
cycles treated with oxytocin injections due to intrauterine fluid and 
cycles without injecting oxytocin, while cycles with a uterine lavage 
after breeding because of an intrauterine fluid accumulation >2 cm 
showed a lower (p < 0.05) PR than cycles with less intrauterine fluid 
without an uterine lavage. In summary, older and barren mares and 
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mares with intrauterine fluid accumulations, a tight cervix and a prom-
inent uterine edema are subfertile. Oxytocin injections increase the 
pregnancy rate in mares with intrauterine fluid accumulations, while 
uterine lavage does not.         

  P 65  |    Identification of CLPTM1 gene mutation 
in domestic dog  Canis lupus familiaris  
     P     Florczuk    1    ;     J     Gruszczyńska    1    ;     M     Filipiuk    1    ;     K     Fiszdon    1    ; 
    B     Grzegrzółka    1    ;     BJ     Bartyzel    2    ;     P     Jurka    2    
    1 Facutly of Animal Sciences, Warsaw University of Life Sciences – SGGW, Warsaw, 
Poland  ;       2 Faculty of Veterinary Medicine, Warsaw University of Life Sciences – 
SGGW, Warsaw, Poland   

     Cleft palate is one of the most common birth defects in domestic 
dogs. Currently, genetic background is considered the most impor-
tant causative factor, the most likely candidate gene being CLPTM1 
-  Cleft Lip and Palate Associated Transmembrane Protein 1 in  Canis 
lupus familiaris . Previous studies in brachycephalic dogs indicated 
54 nucleotide substitution (C  >  T) of exon 12 of the CLPTM1 
gene as the possible cause. The aim of this study was to design a 
rapid molecular test allowing identification of heterozygotes in the 
population. Biological material derived from healthy and affected 
animals (5 healthy and 10 affected French and 2 healthy and 6 af-
fected English bulldogs) was used in our study. The isolated genetic 
material was amplified with polymerase chain reaction, followed by 
PCR- RFLP and the resulted product of 292 bp length was cut with 
specific HpyAV restriction enzyme. We found that both healthy 
and affected individuals of each breed were heterozygous (length 
of fragments 292 bp, 202 bp and 90 bp) for the synonymic C1599T 
mutation in exon 12 of CLPTM1 gene. The above results require 
further confirmation by sequencing the samples. Eventually, the test 
will make possible monitoring of the frequency of CLPTM1 gene 
mutation in domestic dogs.         

  P 66  |    Quality of total RNA isolated from 
spermatozoa of boars with different semen 
freezability 
     L     Fraser    1    ;     P     Brym    1    ;     CS     Pareek    2    ;     K     Wasilewska    1    ; 
    M     Mogielnicka-Brzozowska    1    
    1 Faculty of Animal Bioengineering, University of Warmia and Mazury, Olsztyn, 
Poland  ;       2 Division of Functional Genomics in Biological and Biomedical Research, 
Nicolaus Copernicus University, Torun, Poland   

     In this study the TRIzol/PureLink RNA protocol was used to extract 
total RNA from fresh spermatozoa of boars differed in semen freez-
ability. The Neuman- Keuls post hoc test showed that boars with 
poor and good semen freezability were characterized by a significant 
reduction (p < 0.05) in CASA- analyzed sperm motility (23.3 ± 3.4% 
and 45.9 ± 3.2%, respectively), mitochondrial function analyzed by 

the JC- 1/PI assay (33.9 ± 4.3% and 55.7 ± 3.7%, respectively) and 
plasma membrane integrity assessed with the SYBR- 14/PI assay 
(39.0 ± 2.1% and 53.9 ± 3.1%, respectively). All measurements 
of RNA concentrations were within the optimal absorbance ratio 
A260/A280 of 1.83 to 1.89. Spectrophotometric quantification re-
sulted in total RNA yield of 4.6 ± 2.7 micrograms/100 to 150 mil-
lion spermatozoa. The Bioanalyzer profiles showed wide variations 
in the quality of isolated RNA, comprising full- length intact RNA 
(2000 to 3000 bp), mainly from spermatozoa harvested from boars 
with good semen freezability. By contrast, boars with poor semen 
freezability displayed some degree of RNA degradation, compris-
ing 25 to 200 bp fragments. Sperm RNA profiles from most of the 
boars with good semen freezability showed that the RNA integrity 
number (RIN) ranged from 2.4 to 3.0, suggesting high- quality RNA. 
It can be suggested that differences in the quality of total RNA 
isolated from spermatozoa of boars differed in semen freezability 
might have significant relevance in transcriptome study on RNA- 
Seq data. (Supported by a NCN project in Poland (2015/19/B/
NZ9/01333).)         

  P 67  |     Simplicimonas - like DNA in vaginal swabs 
of cattle cross- reacting in the real- time PCR for  T. 
foetus  
     C     Frey    1    ;     N     Müller    1    ;     N     Marreros    1    ;     G     Hirsbrunner    2    
    1 Institute of Parasitology, Vetsuisse Faculty, University of Bern, Bern, Switzerland  ;  
     2 Clinic for Ruminants, Vetsuisse Faculty, University of Bern, Bern Switzerland   

      Simplicimonas  was described for the first time in 2010. It is a para-
basalid genus in the class  Tritrichomonadea . The organism was iso-
lated from the intestines of different animal species. Up to now, no 
pathogenic effects were found. On the other hand,  Tritrichomonas 
foetus  is a venereal pathogen in cattle responsible for substan-
tial economic loss due to vaginitis and infertility. Switzerland is 
free of  T. foetus  (notifiable disease). In September 2016, severe 
cases of vaginitis and vaginal discharge were observed in a herd 
of cows on a Swiss alpine pasture. After exclusion of BVDV and 
BHV- 1, vaginal swabs of 34 cows were sampled. Real- time PCR 
was positive for  T. foetus  in 25 from a total of 34 assessed cows. 
However, the melting profiles of the probes targeting the diag-
nostic PCR products differed from the  T. foetus  positive control. 
Subsequent sequencing of the amplicons revealed 91% identity to 
 Simplicimonas sp.  sequences deposited in GenBank ™ . With the PCR 
presumed to be specific for the diagnosis of  T. foetus , we found a 
high percentage of cross- reactions with  Simplicimonas - like organ-
isms. This is important to know, as diagnostic methods should be 
specific to avoid false- positive results leading to restricted animal 
movement, repeated samplings, and culling of animals in the worst 
case. In the cases described, no association between the detection 
of  Simplicimonas sp.  and the existence of vaginitis or fertility prob-
lems could be shown.         
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  P 68  |    Factors affecting pregnancy- associated 
glycoprotein (PAG) concentration in urine of dairy 
cows during early pregnancy 
     M     Gajewska    1    ;     M     Petrajtis-Gołobów    1    ;     R     Faundez    1    ; 
    B     Pawlinski    1    ;     N     Melo de Sousa    2    ;     Z     Gajewski    1    
    1 Faculty of Veterinary Medicine, Warsaw University of Life Sciences – SGGW, 
Warsaw, Poland  ;       2 Physiology of Animal Reproduction, Faculty of Veterinary 
Medicine, University of Liège, Sart Tilman, Belgium   

     Present knowledge indicates that the secretory function of the troph-
oblast is affected by many factors that can influence the PAG concen-
tration in the blood and milk of pregnant cows. This study attempted 
to determine the factors affecting the PAG concentration in the blood 
and urine during the first 105 days of pregnancy in dairy cows. The 
study was performed on a group of 76 Holstein Friesian cows (in 
1st–5th lactation). The animals were tested for PAG concentration in 
blood plasma and urine and tested for plasma progesterone and 17- β 
estradiol concentration determined by RIA. Sampling and ultrasound 
pregnancy diagnosis were performed on days 0 (AI day), 14, 21, 28, 
35, 49, 63, 77, 91 and 105 of gestation. The correlation coefficient 
was used to assess a potential linear association between variables 
such as: cow ’ s body weight, parity, milk yield, progesterone (P4) and 
17- β estradiol (E2) concentration. Pregnant cows demonstrate a mod-
erately positive relationship (r=+0.51) between the concentration of 
PAG and P4 in blood, while there was no correlation between the 
plasma P4 and urinary PAG concentrations. A strong positive linear 
relationship was demonstrated between concentrations of E2 and 
plasma PAG (r=+73), but no relationship was observed between E2 
and PAG concentration in urine. Additionally, in cows over two lacta-
tions a statistically significant decrease in plasma PAG concentrations 
and increase in urine PAG concentrations in compare to the primipa-
rous were observed. Factors like body weight and milk yield did not 
show any association with the mentioned blood and urinary concen-
trations. Results indicate a lower effect of the studied factors on the 
urine PAG in comparison to the plasma PAG concentration.         

  P 69  |    The improvement of beef cows breeding 
management pregnancy control using PAG 
determination 
     Z     Gajewski    1,2    ;     P     Matkowski    2    ;     B     Pawlinski    2    ;     M     Sady    2    ; 
    M     Gajewska    2    ;     M     Trela    2    ;     M     Domino    2    ;     A     Wehrend    3    
    1 Department of Animal Reproduction, Veterinary Research Center, Center for 
Biomedical Research, Faculty of Veterinary Medicine, Warsaw University of Life 
Sciences – SGGW, Warsaw, Poland  ;       2 Department of Large Animal Diseases with 
Clinic, Veterinary Research Center, Center for Biomedical Research, Faculty of 
Veterinary Medicine, Warsaw University of Life Sciences – SGGW, Warsaw, Poland  ;  
     3 Clinic for Gynecology, Obstetrics and Andrology of Large and Small Animals with 
Ambulatory Service, Faculty of Veterinary Medicine, University of Giessen, Giessen, 
Germany   

     Beef producers often consider reproductive efficiency as the num-
ber of cows that produce a calf each year. The result in a breeding 
program based on the potential for a cow getting and maintaining 

pregnant during a breeding season. The most prevalent methods 
for detecting early pregnancy in cattle (rectal palpation (RP) and 
USG examination) are difficult to perform in pasture- mating system. 
Pregnancy- associated glycoproteins (PAG) are secreted by the binu-
cleate giant cells of the ruminant placenta and enter maternal circula-
tion during placentation. PAG have been detected in serum as early as 
22 days post mating and continue to increase throughout pregnancy 
until parturition. PAG concentration in maternal serum has been 
recognized as an indicator of pregnancy which may be useful in the 
reproductive management of cattle. The aim of this study was to com-
pare of the serum PAG ELISA to RP and USG for pregnancy diagnosis 
in beef cows with previous bull exposure. Serum samples were col-
lected over breeding season in 2016 from Limousin beef cows (n = 95) 
maintained in pasture- mating system. Cows were exposure to a herd 
bull and underwent pregnancy examination (RP, USG) between 1 and 
7 month after mating. The presence of PAG in serum was determined 
using antigen- capture ELISAs. Pregnancy status of open and pregnant 
corresponded to serum SN values of <0.30 and ≥0.30, respectively. 
When compared to RP and USG finding the performance of serum 
PAG ELISA was sensitivity of 95.6% (97.8–100.0%) and specificity of 
100% (100–100%). The positive and negative predictive values were 
100% (100–100%) and 55.6% (71.4–100%), respectively. We con-
cluded the serum PAG ELISA was accurate in predicting pregnancy 
status and may be useful for breeding management in pasture- mating 
system of beef cows.         

  P 70  |    Does total prostatectomy always cause 
postoperative urinary incontinence in dogs? 
Preliminary study 
     M     Galanty    ;     J     Frymus    ;     P     Trębacz    ;     B     Degórska    ;     A     Migdalska    ; 
    A     Tomkowicz    ;     J     Bonecka    ;     K     Kasprzak    ;     P     Jurka    
   Warsaw University of Life Sciences – SGGW, Warsaw, Poland   

     Total prostatectomy is carried out in the cases of tumors, cysts or 
post- traumatic lesions of the prostate and associated with a high risk 
of postoperative urinary incontinence. This procedure is normally per-
formed using access via the midline -  prepubic laparotomy, or with 
osteotomy of the pubic symphysis. In the case of displacement of the 
prostate to the perineal hernia, this procedure can be performed using 
perineal access. In four uncastrated male dogs diagnosed with per-
ineal hernia, enlarged prostate was localised in the hernial sac. All dogs 
showed benign prostatic hyperplasia with multiple small cysts within 
the prostate. In one dog a concomitant cyst outside the gland was pre-
sent. The surgical access to the hernial sac and its contens (together 
with the prostate gland) was made through the perineal region. The 
decision of total prostatectomy was taken because of the difficulty 
in displacement of the prostate back into the abdominal cavity due to 
its large size, co- existing adhesions of the cyst and the prostate to the 
hernial sac, and the high risk of hernial recurrence. It was found (dur-
ing 6 months after surgery) that the operated dogs had no symptoms 
of post- operative urinary incontinence. In one patient, a transient 
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episode of urinary incontinence, which lasted a month was observed. 
Performing prostatectomy via perineal enabled better access to the 
prostate gland and allowed for retaining more of the tissues in the 
region of the urinary bladder sphincter, as well as precise urethral 
anastomosis during surgery. Additionally this technique allows less 
traumatic the rest part of urinary bladder (whitout spincter of blad-
der). The next study on the biggest group of patients is necessary to 
confirm our observations.         

  P 71  |    Metabolomic profiling of the oviductal 
fluid across the estrous cycle in the cow 
     J     Gatien    1    ;     J     Lamy    2    ;     F     Dubuisson    2    ;     L     Nadal-Desdarats    3    ; 
    P     Mermillod    2    ;     P     Salvetti    1    ;     M     Saint-Dizier    2    
    1 Allice, Nouzilly, France  ;       2 INRA, Nouzilly, France  ;       3 François Rabelais University, 
Tours, France   

     Although crucial for gamete transport, fertilization and early embryo 
development, there is very limited knowledge on the metabolic con-
tent of the oviductal fluid (OF) and its regulation across the estrous 
cycle in domestic mammals. Bovine oviducts ipsi-  and contralateral 
to the side of ovulation were collected at a local slaughterhouse and 
classified into 4 stages according to the ovarian and corpus luteum 
(CL) morphologies (n = 18–25 cows/stage): just after ovulation (pos-
tov), at mid-  and late- luteal phase (mid- lut and late- lut), and before 
ovulation (preov). Concentrations of progesterone and 17- estradiol 
were assayed in pools of OF (3–4 pools/stage and side; 4–10 cows/
pool) by GC- MS/MS and their content in metabolites quantified by 
nuclear magnetic resonance spectroscopy. Comparisons between 
groups were made with a two- way ANOVA followed by Bonferroni 
post- tests. A total of 38 metabolites were identified, among which the 
amino acid glycine and the energy substrates lactate and myoinositol 
were the most abundant at all stages. Little difference was seen in 
metabolite contents between ipsi-  and contralateral OF. In ipsilateral 
OF, concentrations of glucose- 1- phosphate were the most affected 
by the stage of the estrous cycle and were 5 to 6 times less abundant 
at preov and postov than at mid-  and late- lut. At the opposite, glycine, 
alanine, valine, leucine and succinate were more abundant at postov 
than at mid-  or late- lut in ipsilateral OF. This is the first metabolomic 
profiling of oviductal fluid in domestic mammals. These results may 
be helpful to optimize cultured media for gamete maturation, in vitro 
fertilization and embryo production. (This work was supported by 
APIS- GENE.)         

  P 72  |    microRNA profiling in the bovine corpus 
luteum during the early pregnancy 
     R     Gecaj    1    ;     C     Schanzenbach    2,3    ;     MW     Pfaffl    2    ;     B     Berisha    1,2    
    1 Department of Animal Biotechnology, Faculty of Agriculture and Veterinary, 
Prishtina, Kosovo, Albania  ;       2 Department of Animal Physiology and Immunology, 
Technical University of Munich, Freising- Weihenstephan, Germany  ;       3 Department of 
Environmental Systems Science, ETH Zürich, Zurich, Switzerland   

     In mammals the establishment and continuation of early pregnancy 
depends on the ability of the Corpus Luteum (CL) to maintain its 
function. In cattle, it is the interferon- tau (IFNT) secretion form the 
conceptus that prevents CL regression and ensures progesterone pro-
duction for the establishment of pregnancy. In addition to endocrine 
and paracrine signaling, a group of non- coding nucleic acids known as 
microRNA (miRNA) can also support CL sustainability. MiRNA regu-
late gene expression post- transcriptionally and are shown to be in-
volved in the modulation of CL function. However, the examination of 
miRNAs in corpus luteum function at the early pregnancy still remains 
uncovered. This study aims at profiling the expression of miRNA in CL 
during early pregnancy in cattle by comparing it to CL late in the cycle 
and to regressed CL. Corpora lutea were assigned in two different 
timely defined classes during the cycle (C13 class: days 13–16 and C18 
class: day >18) and in a third class during the early pregnancy (P class: 
1–2 month). A total of 9 corpora lutea from individual animals were 
included in the study, three corpora lutea for each CL class. MiRNAs 
population was profiled using small RNA next generation sequencing 
and biologically relevant miRNAs were evaluated for their differential 
expression (DE) using the DESeq2- methodology. We show that 6 DE 
miRNAs (bta- mir- 2890, −2332, −2441- 3p, −148b, −1248 and −29c) 
are common to both comparisons, P vs. C13 and P vs. C18, while bta- 
miR- 23a and - 769 were unique miRNAs DE in P vs. C13, whereas 
forty- four unique miRNAs were identified as differentially expressed 
in P vs. C18. These data confirm that miRNAs are present in CL during 
early pregnancy and potentially regulate its function.         

  P 73  |    Expression patterns of epigenetic 
chromatin modification enzymes in equine 
endometrium during early pregnancy 
     S     Genetik    1    ;     C     Ozel    2    ;     M     Hitit    3    ;     G     Sen    3    ;     A     Guzeloglu    3    
    1 Dicle University, Diyarbakır, Turkey  ;       2 Çanakkale Vocational Farm, Çanakkale, 
Turkey  ;       3 Selcuk University, Konya, Turkey   

     DNA methylation and histone modifications in mammalian cells 
control the activity of chromatin modification and serve as inherit-
able epigenetic marks. Mechanism of DNA packaging and chromatin 
modification regulate gene expresssion depending on time and tissue/
organ. Endometrial gene expression is tightly controlled, and has also 
critical influence on recognition of maternal recognition of pregnancy 
and emrbyo implantation. The objective was to investigate mRNA ex-
pression patterns of genes (total of 32 genes) from a set of families 
(Histone Acetyltransferase, Histone Methyltransferases, SET Domain 
Proteins, Histone Phosphorylation, Histone Ubiquitination, DNA/
Histone Demethylases, Histone Deacetylases) of chromatin modifica-
tion enzymes during the estrous cycle and early pregnancy. Biopsies 
were obtained from mares on day of ovulation (d0, n = 4), late diestrus 
(LD, n = 4, high progesterone [P4]), and after luteolysis in the begin-
ning of the estrus phase (AL, n = 4, <1 ng/ml P4) of the cycle. Biopsies 
were also taken on days 14 (P14, n = 4), 18 (P18, n = 4), and 22 (P22; 
n = 4) of pregnancy. Relative mRNA expression levels were quanti-
fied using real- time quantitavie RT- qPCR. Expression of all chromatin 
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modification enzymes were detected in equine endometrium during 
the estrous cycle and early pregnancy. Each gene family was observed 
to be regulated differentially either by cyclic changes during the cycle 
or by the presence of the embryo in the uterus. It may be inferred that 
chromatin modification enzymes are steadily expressed and regulated 
to some extent to establish well coordinated transcriptional activity 
with respect to epigenetic regulation in equine endometrium during 
estrous cycle and early pregnancy.         

  P 74  |    Evaluation of the introduction of a CIDR 
device in a Cosynch synchronization protocol in 
dairy cows 
     C     Gómez-Seco    1    ;     B     Alegre    1    ;     F     Martínez-Pastor    2    ;     JG     Prieto    1    ; 
    JR     González-Montaña    1    ;     M     Alonso    1    ;     JC     Domínguez    1    
    1 Faculty of Veterinary Science, University of León, León, Spain  ;       2 Institute of Animal 
Health and Pastoral Farming Development (INDEGSAL), University of León, León, 
Spain   

     Synchronization of ovulation can reduce workload in dairy cattle 
 reproductive management. Thus, we studied the effect of including a 
synchronization step (CIDR, progesterone) device to a Cosynch proto-
col, in the synchronization and pregnancy ratios of dairy cows. Cows 
(n = 90) received gonadotropin- releasing hormone (GnRH) on Day 0, 
prostaglandin F 2α  (PGF 2α ) on Day 7 and GnRH and fixed- time artificial 
insemination (FTAI) on Day 10. Between days 0 and 7, cows either 
received a progesterone intravaginal insert (Cosynch+CIDR group: 50 
cows) or no insert (Cosynch group: 40 cows). Pregnancy was diag-
nosed on days 30–35, and non- pregnant cows were resynchronized 
immediately using the protocol that they had been assigned. The 
overall synchronization ratios were 79.7% (Cosynch group) and 72.9% 
(Cosynch+CIDR group). Cosynch cows had a higher pregnancy ratio 
than Cosynch+CIDR group at the first synchronization (40 ± 5.2% 
vs. 30 ± 4.8%). Nevertheless during the second synchronization 
the Cosynch+CIDR yielded better pregnancy ratio (19 ± 6.4% vs. 
17 ± 6%). The total pregnancy rates per treatment were 45 ± 5.2% in 
the Cosynch group and 40 ± 5.2% in the Cosynch+CIDR group, with 
no significant differences. In conclusion, the introduction of a CIDR 
did not improve the pregnancy ratio in a Cosynch protocol in dairy 
cows. Nevertheless, Cosynch protocols, with or without CIDR have 
advantages such as only requiring three animal handlings, last only 
ten days and no labour investment for detecting the corpus luteum 
is required, with the consequent benefits in the farm management 
like in the reproductive ratios as the results obtained in our study are 
acceptable.         

  P 75  |    Boar semen preservation at 4°C without 
the use of antibiotics in gilts 
     A     Gonzalez    1    ;     C     Lesimple    1    ;     S     Ferchaud    2    ;     E     Schmitt    1    
    1 Innovation, Science and Technology, IMV Technologies, L ’ Aigle, France  ;       2 Centre de 
Recherche de Poitou- Charentes, INRA, Rouillé, France   

     The addition of antibiotics, either as a single molecule or in combina-
tions, is the method universally utilized to control bacterial growth for 
swine semen production. In the context of growing concerns about 
the development of antibioresistance, the use of antibiotics for semen 
preservation should be challenged. The objective of this study was to 
develop an antibiotic free semen processing technique based on semen 
preservation at 4°C to avoid bacterial proliferation while maintaining 
sperm quality and not affecting the reproductive performance (preg-
nancy rate and prolificacy). Ejaculates from boars (N = 2) of proven 
fertility were collected and split into 2 equal parts to be preserved ei-
ther in a standard semen extender containing a combination of 3 an-
tibiotics (NutriXCell+©), packed in standard GTB bags© and kept at 
17°C (Control Group, C) or in a new semen extender, packed in semen 
preservation bags manufactured with a plastic film with bacteriostatic 
properties (Bactibags©) and preserved at 4°C (Experimental Group, E). 
Sixty gilts (pietrain breed) were estrous- synchronized using Regumate ®  
and randomly allocated to the E (n = 30) or C (n = 30) groups. Once in 
heat, gilts were inseminated every 12 h until the end of estrous. The 
numbers of embryos and corpora lutea were evaluated at 30 days 
after AI. Neither the number of embryos (X C  ± SE = 18.4 ± 3.3; X E  ± SE 
= 17.6 ± 3.5), nor the number of corpora lutea (X C  ± SE = 21.1 ± 2.8; 
X E  ± SE = 20.5 ± 2.9) differed between the two treatments (MW U test, 
p > 0.05). Semen preservation at 4°C, a temperature inhibiting bacterial 
growth, allows reproductive performance comparable to that of semen 
preserved at 17°C in a high performance semen preservation media.                                                                                                                        

  P 76  |    Expanded and compact equine cumulus- 
oocyte complexes exhibit different fatty acid and 
amino acid metabolism during in vitro maturation 
     L     González-Fernández    1    ;     MG     Alves    2    ;     PF     Oliveira    2    ;     S     Macedo    3    ; 
    A     Rocha    1,3    ;     B     Macías-García    1,4    
    1 Center for Animal Science Studies, Institute of Agricultural and Agro- Food Sciences 
and Technologies (CECA/ICETA), University of Porto, Porto, Portugal  ;       2 Unit for 
Multidisciplinary Research in Biomedicine (UMIB), University of Porto, Porto, 
Portugal  ;       3 Abel Salazar Biomedical Institute (ICBAS), University of Porto, Porto, 
Portugal  ;       4 Minimally Invasive Surgery Centre Jesús Usón (CCMIJU), Cáceres, Spain   

     Equine cumulus- oocyte complexes (COCs) are classified as compact 
(Cp) or expanded (Ex) depending upon the degree of expansion of their 
cumulus. Around 30% of Cp oocytes mature during in vitro matura-
tion while 60% of Ex COCs reach metaphase II. We have demonstrated 
consistently higher glucose uptake in Cp COCs compared to Ex, but no 
data regarding fatty acid (FA) or amino acid (AA) metabolism have been 
yet studied. We aimed to study FA and AA metabolism in Ex and Cp 
equine cumulus- oocyte complexes. Ex and Cp COCs were retrieved by 
follicular scraping and held overnight. Then, Ex (n = 99) and Cp (n = 17) 
germinal vesicles were separately placed in culture in 250 μl of TCM- 
199 with 25 mM bicarbonate, 10% FBS and 5 mU/ml of FSH in a hu-
midified atmosphere of 5% CO 2  in air at 38.5°C for 30 h (7 replicates). 
The supernatants were frozen at −80°C and analyzed using proton 
Nuclear Magnetic Resonance (NMR). Cp COCs consumed more ala-
nine (3.2 ± 1.8 mmol/COC; mean ± SEM) and acetate (2.8 ± 2.3 mmol/
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COC) compared to Ex (0.02 ± 0.007 and 0.25 ± 0.05 nmol/COC, 
 respectively; p < 0.05). Surprisingly, Cp COCs consumed high amounts 
of glutamine (132.5 ± 128.5 nmol/COC), while Ex COCs produced it 
(−1.2 ± 0.6 nmol/COC; p < 0.05). Our results show that Ex and Cp COCs 
differently use the fatty acids and amino acids present in the maturation 
medium and could be related to their divergent meiotic competence. 
Further studies are needed to fully unveil these mechanisms.         

  P 77  |    Epididymal storage and N- acetylcysteine 
supplementation on chromatin status of 
cryopreserved stallion epididymal spermatozoa 
     S     González Hidalgo    1    ;     E     Matilla    2    ;     B     Macías-García    2    ; 
    FM     Sánchez-Margallo    2    ;     F     Martínez-Pastor    1    
    1 Institute of Animal Health and Pastoral Farming Development (INDEGSAL), 
University of León, León, Spain  ;       2 Assisted Reproduction Unit, Minimally Invasive 
Surgery Centre Jesús Usón (CCMIJU), Cáceres, Spain   

     Epididymal spermatozoa is a post- mortem source of germplasm from val-
uable stallions. However, recovering can take place in the field, requiring 
the refrigerated storage of epididymes before sperm cryopreservation. 
Moreover, sperm DNA fragmentation can occur during the freezing/
thawing process, being related to oxidative stress. Thus, we assessed 
the effect of refrigerated storage of epididymes and antioxidant sup-
plementation in the post- thawing chromatin status of stallion spermato-
zoa. Epididymides were retrieved from 4 horses castrated for veterinary 
reasons and preserved for 24 or 48 h at 4°C; then, spermatozoa were 
harvested and frozen in INRA 96 (2.5% egg yolk, 2.5% glycerol, 2.5% 
dimethylformamide), added with 0, 0.1, 1 and 2.5 mM of the antioxidant 
N- acetylcysteine (NAC). After thawing, chromatin status was assessed 
by Sperm Chromatin Structure Assay (SCSA, flow cytometry), obtaining 
DNA fragmentation (%DFI) and chromatin immaturity (%HDS). The ef-
fect of male, refrigeration time and NAC concentration were analyzed 
by GLM (results as mean ± SEM). %DFI was low (2.12% ± 0.28) and af-
fected by male and NAC (1.67% ± 0.23 with 2.5 mM, p < 0.05), not being 
affected by refrigeration time. %HDS was also low (2.99% ± 0.38), and 
it was affected by an interaction male×time, but not by NAC. Overall, 
%HDS decreased from 24 h (3.80% ± 0.40) to 48 h (2.10% ± 0.41). In 
conclusion, equine epididymal spermatozoa could withstand refrigerated 
storage up to 48 h with minimal chromatin alterations. Chromatin sta-
tus seems to be defined by the male, and NAC at 2.5 mM could prevent 
DNA damage in the freezing/thawing process. Therefore, NAC might be 
considered for supplementing freezing media for horse epididymal sam-
ples, especially from males with susceptibility to sperm DNA damage.         

  P 78  |    Honey bee may substitute egg yolk in 
ram semen extenders 
     A     Gracia    1    ;     E     Ferraz    1    ;     N     Martin    1    ;     F     Gonzalez    1    ;     F     Cabrera    1    ; 
    A     Medrano    2    
    1 Faculty of Veterinary Medicine, University of Las Palmas de Gran Canaria, Arucas, 
Las Palmas, Spain  ;       2 National Autonomous University of Mexico, Cuautitlán Izcalli, 
Mexico   

     The objective of this study was to test whether the substitution of 
egg yolk by honey bee in the extenders for ram semen may preserve 
sperm quality during refrigeration at 5°C. This work was conducted in 
Gran Canaria, Spain (28°N). Semen was collected from 4 Canary rams 
using artificial vagina. Sperm concentration was adjusted to 400 × 10 6  
cells/ml by adding the correspondent extender. After dilution, pro-
gressive motility (visual), plasma membrane integrity (eosin/nigrosine), 
functionality (HOST), and acrosome integrity (phase- contrast), were 
assessed. Firstly, egg yolk (20%) was replaced by honey which was 
added at: 10, 5 or 2.5%. Secondly, the inclusion of honey at 2.5% (i) 
without, or (ii) with egg yolk (20%) was tested. Diluted semen was 
slowly cooled to 5°C, and kept at that temperature for 48 h; sperm 
quality was assessed 24 and 48 h after cooling. Sperm variables were 
analysed for differences within and between treatments. Stage I. 
Motility and plasma membrane- function of spermatozoa at 24 and 
48 h were similar in the control, 2.5 and 5% honey; 10% honey showed 
lower values (p < 0.05). There were no differences in the other vari-
ables. Stage II. Motility of spermatozoa at 24 and 48 h were similar in 
the control and 2.5% honey plus egg yolk; 2.5% honey without egg 
yolk showed lower values (p < 0.05). There were no differences in the 
other variables. In conclusion, honey bee (2.5 and 5%) may substitute 
both egg yolk and glucose in ram semen extenders during refrigera-
tion for 48 h.         

  P 79  |    Effects of FSH and nutrition on the luteal 
angiopoietin (Angpt) system in ewes 
     A     Gram    1    ;     M     Kowalewski    1    ;     A     Reyaz    2    ;     V     Valkov    2    ;     D     Redmer    2    ; 
    A     Grazul-Bilska    2    
    1 Institute of Veterinary Anatomy, Vetsuisse Faculty, University of Zurich, Zurich, 
Switzerland  ;       2 Department of Animal Sciences, North Dakota State University, 
Fargo, USA   

     The CL is a transient endocrine gland and one of the fastest growing 
and highly vascularized tissues. Its development and function are af-
fected by various factors, including hormones and plane of nutrition. 
Recently, the effects of arginine (Arg) and diet plan on luteal vascular 
development have been addressed. However, their effects on one of 
the important complementary systems, i.e., Angpts, have not yet been 
investigated. Therefore, the aim of this study was to evaluate the ex-
pression of Angpt- 1, - 2, and the Tie2 receptor in CL of (Exp. 1) ewes 
administered with Arg or saline, and (Exp. 2) in animals treated with 
FSH, and fed a control, excess or restricted diet in both experiments. 
Samples were obtained from early, mid-  and/or late- luteal phase of 
the estrous cycle. Immunohistochemistry (IHC) and qPCR were used. 
Localization of Angpt1 and Tie2 was observed in capillaries and larger 
blood vessels, while Angpt2 was present in larger blood vessels. Tie2 
was also localized in small and large luteal cells. Protein expression 
of Angpt1 was affected by diet and luteal phase; Tie2 protein was 
luteal stage dependent. Angpt- 1 and - 2, Tie2, and Angpt1/Angpt2-  
mRNA ratio, were all affected by the luteal phase, but not by diet 
or Arg (Exp. 1), and by phase and diet in FSH- treated ewes (Exp. 2). 
When compared with saline treatment, FSH affected Angpt- 1 and/
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or - 2, and Tie2 protein and mRNA expression, depending on stage 
and/or diet. Thus, expression of Angpts and Tie2 in the CL appears to 
vary during the luteal lifespan, and seems to be affected by diet and/
or FSH treatment, indicating their regulatory role in luteal function in 
sheep. (Supported by USDA- AFRI grant 2011- 67016- 30174 to ATGB 
and DAR.)         

  P 80  |    Clinical trial detectin estrus in a female 
dog with the help oa a temperature sensor placed 
intramuscular 
     C     Grobien    1    ;     Y     Mallem    2    ;     S     Michaud    1    ;     L     Briand-Amirat    1    ; 
    D     Bencharif    1    
    1 Department of Biotechnology and Pathology of Reproduction, Nantes- Atlantic 
National College of Veterinary Medicine, Food Science and Engineering (ONIRIS), 
Nantes, France  ;       2 Department of Pharmacology, Nantes- Atlantic National College of 
Veterinary Medicine, Food Science and Engineering (ONIRIS), Nantes, France   

     Body temperature is a tool helping to detect estrus and ovulation in 
different species like the cow but it is not used for female dogs. The 
objective of this work is to study the evolution of the temperature 
during estrus and ovulation of the female dog with the help of tel-
emetric sensors. Eleven female dogs aged 1 to 8 years were included 
in the trial and 15 cycles were studied. The sensors were implanted 
under anesthesia between peritoneum and the right muscle of the 
belly. They measure the body temperature every 15 min.Their cycles 
were followed every 2 days after the beginning of the pro- oestrus as 
measured by vaginal smears and plasma progesterone levels. All dogs 
tolerated the temperature sensor very well. Six temperature curves 
could not be exploited during estrus due the equipment malfunction. 
A temperature peak was observed in an interval of 48 to 72 h before 
ovulation (+0.5°C in verage) and another within 72 h following ovula-
tion. The increase of the temperature before ovulation could be linked 
to an increase of PGF 2α  that follows the ovulatory discharge of LH and 
which is known for its effect on body temperature. The increase of 
the progesteron levels exceeding values of 10 ng/ml could be at the 
origin of the second peak in temperature. Thus in practice it could be 
possible to continuously follow the body temperature starting from 
the first signs of vulvar blood losses in order to time the moment of 
ovulation in the bitch.         

  P 81  |    Molecular identification of the avian sex 
based on blastodisc DNA 
     J     Gruszczyńska    1    ;     B     Grzegrzółka    1    ;     S     Nowaczewski    2    
    1 Faculty of Animal Sciences, Warsaw University of Life Sciences – SGGW, Warsaw, 
Poland  ;       2 Faculty of Veterinary Medicine and Animal Sciences, University of Life 
Sciences in Poznan, Suchy Las, Poland   

     Molecular sex identification in many species of birds is generally based 
on the difference of the length of one of the CHD1 gene introns in 
Z and W chromosomes, obtained with PCR with P2/P8 primer set. 
The aim of this study was to propose an effective method of DNA 

extraction from blastodisc and a diagnostic test, enabling to sex iden-
tification as early as possible at the stage of early embryonic devel-
opment. All experiments were carried out with fertilized, freshly laid 
eggs of Phasianus colchicus (N = 266), which were collected in one 
day during its reproductive seasons (April and June). 189 blastodiscs 
were obtained from the surface of egg yolks (a few hours after eggs 
were laid, without incubation) with a sterile wooden stick (toothpick) 
and deposited in tubes in 70% ethanol. Each blastodisc was thor-
oughly fragmented and genomic DNA was extracted using column 
method. In PCR the initial denaturing step (95°C/5 min) was followed 
by 42 cycles at 94°C for 30 s, 48°C for 45 s, 72°C for 45 s and the final 
run at 72°C for 5 min to complete the program. PCR products were 
separated in 3% agarose gel and visualized by staining with ethidium 
bromide. The amplified fragments were: 332 bp CHD1- Z (ZZ male) 
and 358 bp CHD1- W (ZW female). It was possible to determine the 
sex of all 189 blastodiscs: there were 87 eggs with female and 102 
eggs with male embryos. We conclude that we have developed an ef-
fective method for obtaining biological material (blastodiscs) and DNA 
extraction.         

  P 82  |    Reproduction biology of the reed vole 
( Microtus fortis ) 
     B     Grzegrzółka    ;     J     Gruszczyńska    
   Faculty of Animal Sciences, Warsaw University of Life Sciences – SGGW, Warsaw, 
Poland   

     The reed vole ( Microtus fortis  Büchner, 1889) is a small herbivore spe-
cies (Cricetidae) inhabiting moist meadows of the forest and forest- 
steppe zones in Eastern Asia. In captivity, voles are used in scientific 
research, but also bred as forage for carnivorous species. Thanks to 
their mild temperament and ease of taming they become increasingly 
popular pets. In nature, reproduction lasts from April to November 
with up to 6 litters in the favorable season. Gestation period takes then 
around 20 days and the interval between litters is 40–45 days. The 
aim of this study was to examine the reproductive biology of the spe-
cies under artificial conditions, with special emphasis on gestation and 
intervals between litters obtained in two periods. In this experiment 5 
litters from voles kept 1:1 were observed in two mating periods: sum-
mer and autumn. Statistical analyses were performed using IBM SPSS 
Statistics 21 PL package. The first gestation lasted around 4.5 weeks 
after mating (late spring) of 3.5 months old animals and both parents 
raised their offspring until the birth of the next litter or up to 21 days 
max. The next two litters occurred on average in 19.5 days after the 
previous one without breeding pair separation. The same pair mating 
was repeated in autumn. The first autumn litter was delivered 22 days 
after parents mating, and the second one 21 days later. Autumn litters 
were smaller -  counting on average 4 progeny, while in summer it was 
6.7 (SD = 1.5). In addition, in autumn females reduced their litter size 
by killing 1–2 newborns during the first 10 days after birth. A strong 
negative correlation between litter size and progeny weight in subse-
quent rearing weeks was observed (−0.668, −0.614, −0.647, −0.556, 
from 0 to 3 weeks respectively, p < 0.01).         
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  P 83  |    Effect of estrogen imbalance during 
neonatal period on the expression of receptors 
for GDF9 and BMP15 in small antral follicle in pig 
     M     Grzesiak    1    ;     M     Slomczynska    2    ;     M     Koziorowski    3    ; 
    K     Knapczyk-Stwora    2    
    1 Department of Animal Physiology and Endocrinology, University of Agriculture, 
Krakow, Poland  ;       2 Department of Endocrinology, Jagiellonian University, Krakow, 
Poland  ;       3 Department of Physiology and Reproduction of Animals, University of 
Rzeszow, Kolbuszowa, Poland   

     Oocyte- derived GDF9 (growth differentiation factor 9) and BMP15 
(bone morphogenetic protein 15) control follicle development act-
ing via their cognate receptors (ALK5, ALK6 and BMPR2). Here we 
studied the effects of neonatal estrogen imbalance induced by chemi-
cals with estrogenic/antiestrogenic activity on paracrine regulation 
of ovarian follicle development in pig. Animals were injected with 
4- tert- octylphenol (OP, 100 mg/kg body weight [bw]), ICI 182,780 
(ICI, 400 μg/kg bw), methoxychlor (MXC, 20 μg/kg bw) or corn oil with 
DMSO (control) between postnatal days 1 and 10 (n = 4). Small antral 
follicles (3–5 mm) were obtained from sexually mature gilts. To assess 
ALK5, ALK6 and BMPR2 expression immunohistochemistry (ALK6 
and BMPR2 antibodies: a gift of Dr. C- H Heldin, Uppsala, Sweden), 
qPCR and Western- blot were performed. ALK5, ALK6 and BMPR2 
were localized in granulosa and theca cells in all examined groups. 
ALK5 mRNA and protein expression were elevated in OP group and 
diminished in ICI group. ALK6 mRNA expression was elevated in MXC 
group, while MXC and OP treatment decreased protein level. MXC 
and OP treatment increased BMPR2 mRNA expression. Concluding, 
estrogen imbalance during neonatal period induces changes in ALK5, 
ALK6 and BMPR2 expression in porcine small antral follicles, which 
may affect follicular cell function regulated by GDF9 and BMP15. 
(Support: National Science Center, Poland (Grant No. 2015/19/B/
NZ9/00420)).         

  P 84  |    Comparison of two œstrus 
synchronisation protocols in lactating dairy cows: 
OVSYNCH protocol and a RESYNCH protocol 
28 days after artificial insémination 
     A     Guiheneuf    1    ;     L     Briand-Amirat    1    ;     D     Bencharif    1    ;     R     Fournier    2    
    1 Nantes- Atlantic National College of Veterinary Medicine, Food Science and 
Engineering (ONIRIS), Nantes, France  ;       2 Intervet S.A. MSD Santé Animale, 
Beaucouze, France   

     OVSYNCH protocol has been used for twenty- two years to syn-
chronise oestrus. Several modifications were made to simplify it or 
to improve fertility results, one of them is the RESYNCH protocol. It 
consists of introducing a second ovsynch early, 28 days after artificial 
insémination (AI), even before knowing if the cow is pregnant after 
the 1st ovsynch. Its objective is to decrease the number of unproduc-
tive days in case of no pregnancy. The main trials were conducted 
in American herds, the European studies are few. In this study 214 

dairy cows, of french herds were submitted to first AI 70–120 days 
post partum. 107 cows were submitted to ovsynch protocol (control 
group) followed by PGF 2α  injection for non- pregnant cows, and 107 
cows of unknown pregnancy status submitted to resynchronization 
28 days after the first AI, with the Resynch protocol (R group). The 
success rate in the first ovsynch protocol was high, 41.6%. The level of 
milk production, particularly in high- producing cows, reduces the risk 
of pregnancy for cows inseminated following synchronization with an 
ovsynch protocol, as well as a fat- to- protein ratio greater than 1.5, 
indicating a major energy deficit. However, the pregnancy rate was 
highest in the control group 46.7% than in R group 36.4% with no 
statisticaly significant difference (p = 0.13), without improving preg-
nancy rate after resynchronization, 34.1% vs. 34.8% for R group vs. 
control group, respectively (after 2nd AI for the non pregnant cows), 
this protocol allows to submit more animals to second postpartum AI 
and to reduce the interval between a non- pregnant diagnosis and the 
fertilizing insemination.         

  P 85  |    The use of cytospin preparation 
(cytocentrifuge) technique cytospin preparation 
for endometrium evaluation in embryo transfered 
cows 
     K     Gürbulak    1    ;     L     Çakır Bayram    2    ;     U     Kara    3    ;     H     Mutlu    3    ;     S     Ugur    3    ; 
    A     Akçay    4    
    1 Department of Obstetrics and Gynecology, Faculty of Veterinary Medicine, Erciyes 
University, Kayseri, Turkey  ;       2 Department of Pathology, Faculty of Veterinary 
Medicine, Erciyes University, Kayseri, Turkey  ;       3 East Mediterranean Agriculture 
Research Institute, Adana, Turkey  ;       4 Department of Biometric, Faculty of Veterinary 
Medicine, Erciyes University, Kayseri, Turkey   

     The aim of this study was to evaluate the efficacy of a liquid base 
cytologic technique in the selection of recipient animals used in em-
bryo transfer (ET) programs during the evaluation of the uterus cy-
tologically and gynaecological. The research was performed on 45 
cows from East Mediterranean Agriculture Research Institute farms 
in Adana. Cytospin technique: Brushes were taken into fixative so-
lution and cytocentrifuged at 1500 rpm for 15 min. Epithelial cells 
collected by the brush cytology technique were deposited onto poly 
L- lysine coated slide glasses by cytocentrifugation (Cytospin; Thermo 
Shandon Southern Ltd, Cheshire, England). Wet cytocentrifuged 
slides were drawn out, dried and stained with Hematoxylin- eosin 
(HE) and Diff - Quick. There was no statistical difference between milk 
yield, BCS and lactation counts in cows who were pregnant (22) and 
non- pregnant (23) (p > 0.05) and between pregnant and embryonic 
deaths groups 27.3% (6/22) (p > 0.05). Single cells were commonly 
seen, and the background was usually cleaner with less blood. Nuclear 
chromatin detail may be more easily discerned. The differential diag-
nosis of exfoliated endometrial cells includes abraded endometrium, 
inflammatory cells, young endometrial cells with cytoplasm and small 
round cell nucleus. The most common observed cells in cytological 
preparations were found to be endometrial in pregnant cattle (n = 20). 
In addition, leukocytes and supranuclear vacuolar cells were observed. 
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Neutrophils, macrophages, and lymphocyte concentrations were 
evident in non pregnant (n = 5) and embryonic deaths occur in cows 
(n = 6). The results indicate that further studies would be necessary 
to check the cytospin preparation techniques for embryo transfered 
cows in long term period.         

  P 86  |    Effects of spermidine on in- vitro 
production of bovine embryos: preliminary results 
     H     Gürler    1    ;     D     Müller    1    ;     S     Meinecke-Tillmann    2 *   ;     A     Bajcsy    1 *   
    1 Clinic for Cattle, University of Veterinary Medicine Hannover, Hannover, Germany  ;  
     2 Unit for Reproductive Medicine of the Clinics, University of Veterinary Medicine 
Hannover, Hannover, Germany   

     Polyamines play an essential role in mammalian physiology and par-
ticipate in the modulation of chromatin structure, gene transcription 
and translation, DNA stabilization, signal transduction, cell growth, 
proliferation and migration, membrane stability and functioning of ion 
channels. Spermidine, a naturally occurring polyamine, has recently 
emerged as exhibiting anti- aging properties. The aim of the current 
study was to evaluate the effects of spermidine supplementation dur-
ing in vitro maturation (IVM) of bovine oocytes on blastocyst rates 
after in vitro fertilization. Ovaries were collected from a local abattoir, 
and cumulus- oocyte complexes (n = 273, 91 per group) were matured 
in vitro in 3 different groups for 24 h, respectively. The maturation 
medium (mod. TCM199) was either supplemented with spermidine in 
2 different concentrations (50 μmol or 5 μmol: experimental groups) 
or left unsupplemented (control group (CG)). After IVM, oocytes were 
fertilized in vitro for 19 h, and presumptive zygotes were cultured 
in vitro for 8 days. At the end of the culture period blastocyst rates 
were assessed. Results indicate that a supplementation with 50 μmol 
spermidine during IVM led to increased blastocyst rates (21.8% blas-
tocysts) in comparison to the other groups (p < 0.05), since 5 μmol 
spermidine and 0 μmol (CG) gave rise to only 13.8% and 14.1% blasto-
cysts, respectively. Further oocytes will be investigated for validation 
of these preliminary results. (*shared senior authorship).         

  P 87  |    Massive chronic- infectious periorchitis 
and hydrocele in a stallion 
     K     Hahn    1    ;     A     Falkenau    2    ;     L     Goehring    1    ;     T     Witte    1    
    1 Equine Hospital, Internal Medicine and Reproduction, Ludwig Maximilian University 
of Munich, Munich, Germany  ;       2 Institute for Animal Pathology, Ludwig Maximilian 
University of Munich, Munich, Germany   

     An 11- year old draft horse stallion, not intentionally used for breeding, 
was presented with fever (>40°C) and a massively enlarged right (R) 
scrotum (40 × 30x20 cm) despite antimicrobial and anti- inflammatory 
therapy for 3 weeks. Otherwise, clinical examination was normal apart 
from fever (38.7°C) and a mild ventral edema. The entire scrotum was 
enlarged, hard, firm and warm, but not painful on palpation. Both tes-
tes were orientated properly. Ultrasonographic examination showed 

anechoic fluid accumulation surrounding the R testis and captured in 
honey comb- like structures. Both testes had a homogenous pattern. A 
clear- yellow fluid could be aspirated from the vaginal cavity (500 ml) 
upon centesis. The cell count was increased with mainly neutrophils. 
Intracellular cocci were seen and the fluid cultured positive for  Strep. 
zooepidemicus . Upon transrectal palpation the R spermatic cord was 
enlarged (approximately 4 cm). Transabdominal ultrasound and ab-
dominocentesis were unremarkable. The stallion was treated with 
Na- penicillin, gentamicin, flunixin meglumine and pentoxifylline for 
one week; with minor improvement and a persistent fever. A bilateral 
open orchectomy with removal of the inflamed tissue was performed. 
Histopathology showed a chronic fibrinous periorchitis and severely 
fibrotic tunics. The R testis showed no spermatogenesis, while the left 
seemed functional. The stallion went home 2 weeks later with resolv-
ing swelling. An entry port for the infection has not been identified. 
However, causes could be secondary to trauma, orchitis or periorchi-
tis, or idiopathic.         

  P 88  |    Effect of insemination timing following 
5 or 7 days CIDR Co- synch in Nilli Ravi buffalo 
heifers 
     S     Haider    ;     MU     Mehmood    ;     Q     Shehzad    ;     Z     Tahir    ;     A     Sattar    
   University of Veterinary and Animal Sciences, Lahore, Pakistan   

     The aims of the present study were to compare the pregnancy rates 
in relation to optimal time of artificial insemination (AI) 5 or 7- days 
CIDR Co- synch in Nili Ravi buffalo heifers. Eighty Nili Ravi buffalo 
heifers were randomly separated into two treatments. First treat-
ment (n = 40) was subjected to controlled internal drug release 
(CIDR) containing 1.38 grams progesterone for 5 days while the sec-
ond treatment (n = 40) received CIDR for 7 days. On CIDR removal 
both treatments received 25 mg of prostaglandin intramuscularly 
hence further divided into two subgroups regarding timing of AI. In 
5- day CIDR Co- synch (n = 20) animals were injected 100 μg of GnRH 
intramuscularly and inseminated concurrently at 72 h after CIDR re-
moval and the remaining half (n = 20) were injected and inseminated 
concurrently at 84 h after CIDR removal. Similar treatments were 
given to the 7 days CIDR Co- synch group. Artificial insemination 
was done by using frozen thawed semen of a buffalo bull. Heifers 
were scanned for pregnancy within days 30–40 after AI. The fol-
licular growth rate was tended to be high in 7- days as compared 
to 5- days CIDR Co- synch. Ovulatory follicle size was significantly 
(p > 0.05) higher in 7 than 5 days CIDR Co- synch. Ovulation rate was 
significantly higher in 7- day CIDR Co- synch as compared to 5- day 
CIDR Co- synch treatments (95% vs. 80%, p = 0.043). There was a 
non- significant difference in pregnancy rates between buffalo heif-
ers inseminated either 72 h (30%) or 84 h (50%) in 5- day CIDR Co- 
synch treatment; whereas in 7- day CIDR Co- synch pregnancy rates 
were higher (p < 0.05), at 84 (65% odd ratio = 5.5) than at 72 h (25%). 
In conclusion the buffalo heifers treated with 7- day CIDR Co- synch 
at 84 h improved fertility.         
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  P 89  |    Dietary supplementation of tall oil fatty 
acid and resin acid in farrowing sows can affect 
the colostrum quality 
     S     Hasan    ;     S     Junnikkala    ;     O     Peltoniemi    ;     C     Oliviero    
   University of Helsinki, Helsinki/Saarentaus, Finland   

     Colostrum plays an essential role in piglet survival and growth, provid-
ing the piglets with a source for both immunoglobulin (mainly IgG) and 
energy. The neonatal piglets lack IgG, which makes them dependent 
on colostrum as the sole source of antibody. The aim of this study 
was to examine whether tall oil fatty acid and resin acid (RA) derived 
as a co- product in pulp production, added to a late pregnancy diet 
affected colostrum composition and yield (CY) in sows. 44 sows were 
randomly allocated to two groups as follows: a negative control diet 
(n = 21) and the same diet supplemented with 5 ml RA/day (n = 23) 
during the last 1 week of pregnancy to whole lactation period. The RA 
used was Progres ®  (Hankkija Oy, Hyvinkää, Finland). Within the first 
2 h from the beginning of farrowing, a 10 ml colostrum sample was 
obtained to check for nutritional composition (protein, fat, lactose, dry 
matter, with FITR analysis), and immunoglobulin content (IgA, IgM and 
IgG with ELISA analysis). All piglets were individually weighted at birth 
and 24 h later in order to calculate CY. Colostrum content of protein, 
lactose, fat and dry matter did not significantly differ between the two 
groups. While RA fed sows had higher level of IgG (86.37 ± 5.27 mg/
ml vs. 70.94 ± 5.49 mg/ml) in colostrum (p < 0.05), IgA and IgM lev-
els in colostrum remain the same in two groups. There were also no 
changes in the CY of the sows in the two groups. In conclusion, adding 
RA to late pregnancy diet in sows did not affect the CY and protein, 
fat and lactose content in colostrum, but contributed to higher IgG 
content. Therefore RA added to sow diet seems to increase colostrum 
IgG and ensure the better survival of neonate piglets.         

  P 90  |    Effect of quercetin addition to murine 
morulae produced in vitro: changes in total cell 
count and hypoxia- inducible factor 1α (HIF- 1α) 
expression 
     N     Hernández    ;     N     Hernández    ;     C     Tobajas    ;     E     Matilla    ;     J     Mijares    ; 
    FM     Sanchéz-Margallo    ;     IS     Álvarez    ;     B     Macias-Garcia    
   Minimally Invasive Surgery Centre Jesús Usón (CCMIJU), Cáceres, Spain   

     Quercetin, a flavonoid with antioxidative properties induces the expres-
sion of the HIF- 1α in HeLa cells as well as trophoblast differentiation. We 
aimed to evaluate if embryo culture media (KSOM) added with querce-
tin increases the quality of murine embryos obtained by in vitro ferti-
lization (IVF). B6D2 female mice were stimulated to trigger ovulation, 
cumulus- oocyte complexes were obtained and conventional IVF was 
performed; the zygotes were followed to the morula stage and 4 experi-
mental groups were evaluated. IVFKSOM: morulae were cultured to the 
blastocyst stage, (n = 20); IVF5 μM or IVF1 μM: morula culture medium 
was added with 5 μg/ml (n = 25) or 1 μg/ml (n = 30) of quercetin for 2 h 

and cultured in KSOM to the blastocyst stage. IU: in vivo produced blas-
tocysts were obtained from pregnant females (n = 16). Blastomer num-
ber was assessed after staining with 2.5 μg/ml of Hoechst- 33342 and 
HIF- 1α expression was contrasted by indirect immunocytochemistry by 
fluorescence microscopy. Our results showed that the number of cells 
was 63.9 ± 2.5 for IU, 39.6 ± 3.2 for IVFKSOM, 37.8 ± 2.9 for IVF5 μM 
and 38.9 ± 2.6 for IVF1 μM (mean ± SEM); Only IU derived blastocysts 
had a significantly higher number of cells (p < 0.05). The presence of 
HIF- 1α was consistently higher in quercetin- treated and in vivo blasto-
cysts compared to control. Hence, supplementation of the culture me-
dium with quercetin increases HIF- 1α expression but not the total cell 
number of IVF- derived murine blastocysts.         

  P 91  |    Correlation between parameters of 
motility in frozen- thawed semen of goats 
     L     Hernández Corredor    1    ;     JJ     Bustamante-Cano    2    ; 
    A     Quintero-Moreno    3    
    1 Francisco de Paula Santander University, Cúcuta, Colombia  ;       2 University of 
Pamplona, Pamplona, Colombia  ;       3 University of Zulia, Maracaibo, Venezuela   

     The objective of the present study was to evaluate the relationship 
 between sperm parameters that quantify the motility in frozen- 
thawed semen of 7 bucks goats (4 Alpine and 3 Saanen) located in 
Medellin, Department of Antioquia, Colombia. Statistical analysis was 
performed using a Pearson correlation. The results showed a strong as-
sociation between curvilinear velocity (VCL) and mean velocity (VAP) 
(r = 0.95, p ≤ 0.001), the correlation between linearity index (LIN) and 
straightness index (STR) was very strong (r = 0.91, p ≤ 0.001). In con-
trast, the relationship between VCL, rectilinear velocity (VSL) and VAP 
vs. amplitude of lateral head displacement (ALH) was significant, but 
less pronounced (r = 0.78; r = 0.45; r = 0.61, p ≤ 0.001). In relation to 
the frequency of sperm beat (BCF) vs. rectilinear velocity (VSL), VCL 
and VAP, mean correlations were observed. The variables that present 
the lowest correlation correspond to LIN vs. ALH (r = 0.001; p ≥ 0.07), 
between ALH vs. STR (r = 0.02, p ≤ 0.001) and between ALH vs. WOB 
(wooble) (r = 0.05, p ≤ 0.001). The values corresponding to ALH not 
present a close correlation with the progression parameters in post- 
thawed goat semen, but it does have a correlation with the velocity. 
These results indicate that the rapid movement of the frozen- thawed 
buck sperm are is associated with a greater lateral displacement of the 
sperm head.         

  P 92  |    Expression of components of Ca 2+  
release- activated Ca 2+  (CRAC) channel in the 
ovine corpus luteum during the early pregnancy 
and PGF 2ɑ  induced luteolysis 
     M     Hitit    1    ;     M     Kose    2    ;     MO     Atli    2    ;     M     Acar    3    
    1 Selcuk University, Konya, Turkey  ;       2 Dicle University, Diyarbakir, Turkey  ;       3 Eregli 
Vocational Farm, Konya, Turkey   
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     Calcium (Ca 2+ ) involves in several signal transduction pathways as the 
second messengers regulating physiological cellular events. Ca 2+  is re-
garded as a mediator of prostaglandin F2 alpha (PGF 2α ) in cells. Ca 2+  
release- activated Ca 2+  (CRAC) channel mediate entry of Ca 2+  into cells 
and is composed of endoplasmic reticulum (ER)- located Ca 2+ - sensing 
stromal interaction molecule (STIM 1–2) and the pore- forming subunit 
known as Orai 1–3. Objective was to evaluate expression of compo-
nents of CRAC principally Orai1, Orai2, Orai3, STIM1, and STIM2 in 
the ovine corpus luteum (CL) during early pregnancy and at induced 
luteolysis. CL samples were obtained from pregnant (P) and cyclic (C) 
ewes of days 12 (n = 4) and 16 (n = 4). For the induced luteoylsis model, 
ewes were injected with PGF 2α  on 12th day of the cycle and luteal tis-
sues were collected at 0 h (no PGF 2α  injection, n = 4), 1 h (PG1, n = 4), 
4 h (PG4, n = 4), and 16 h (PG16, n = 4) after injection. mRNA expres-
sion levels of CRAC components were quantified using RT- qPCR. 
Expression of Orai1 was decreased in PG1 while there was no change 
in PG4 and PG16. Expression of Orai2, Orai3 and STIM1 appeared to 
be steadily expressed in PG1. Orai2 was upregulated in PG16 while 
Orai3 and STIM were downregulated in both PG4 and PG16. While ex-
pression of STIM2 was decreased in PG1, it did not change in PG4 and 
P16. Expression of Orai1, Orai3, STIM1, and STIM2 was significantly 
upregulated in C16 compared to C12. Expression of Orai2, STIM1, and 
STIM2 were decreased in P16 compared to C16. Components of CRAC 
appeared to be differentially regulated in early pregnancy and during 
induced luteolysis. It may be concluded that CRAC involves in replen-
ishing Ca 2+  in luteal cells and endoplasmic reticulum during luteolysis.         

  P 93  |    The evaluation of blood concentrations 
of Anti- Müllerian hormone (AMH) in dogs with 
cryptorchidism and neoplastic diseases 
     L     Hornakova    ;     T     Vrbovska    ;     J     Hajurka    
   University of Veterinary Medicine and Pharmacy, Kosice, Slovakia   

     The aim of this study was to compare the concentrations of Anti- 
Müllerian hormone (AMH) in intact dogs, dogs with cryptorchidism 
(unilateral, subcutaneous) and dogs with testicular tumour. In order to 
establish AMH concentration we used immunochemical methods of 
electrochemiluminescence analysis (ECLIA). The blood samples were 
collected peripherally from the v. cephalica antebrachii and locally from 
the plexus pampiniformis in both testes. Twenty four dogs of differ-
ent breeds were divided into 3 categories (intact n = 8; cryptorchids 
n = 8; testicular tumours n = 8). Multiple comparison procedures were 
performed by the One Way Analysis of Variance (ANOVA), Student- 
Newman- Keuls method, using SigmaStat software (Jandel Corp. USA). 
Significant increase in AMH concentrations was found in cryptorchid 
group in both, peripheral and local venous blood compared to con-
trol. Significant increase in AMH concentrations in peripheral blood 
were observed in cryptorchid group (54.98 ± 30.07 μg/ml) compared 
to control group (6.49 ± 3.24 μg/ml). The same was observed in the 
case of local blood concentrations, being significantly higher in cryp-
torchid group (right testicle (RT) 51.92 ± 30.59 μg/ml; left testicle (LT) 

46.33 ± 34.86 μg/ml) (p < 0.05) and slightly higher in tumour group (RT 
17.18 ± 12.5 μg/ml; LT 23.9 ± 16.63 μg/ml) in comparison with control 
group (RT 6.25 ± 3.06 μg/ml; LT 6.82 ± 3.09 μg/ml). Also the concen-
tration in peripheral blood in tumour group (28.13 ± 26.7 μg/ml) was 
higher than in the control group, but the difference was not significant. 
Histological typing of different kinds of testicular tumours will be part 
of our further study. (This study was supported by VEGA 1/0090/14.)         

  P 94  |    Multiple periovulatory inseminations are 
associated with an increase of pregnancy rate 
in fertile mares without raising the risk for post- 
breeding endometritis 
     D     Huber    1    ;     E     Amsler    1    ;     B     Wespi    1    ;     R     Kaeser    1    ;     H     Sieme    2    ; 
    B     Vidondo    3    ;     D     Burger    1    
    1 Swiss Institute of Equine Medicine, Agroscope and University of Bern, Avenches, 
Switzerland  ;       2 Unit for Reproductive Medicine, Clinic for Horses University of 
Veterinary Medicine Hanover, Hannover, Germany  ;       3 Veterinary Public Health 
Institute, University of Bern, Liebefeld, Switzerland   

     Contrary to artificial insemination programs, under natural conditions 
a stallion mates a mare multiple times per estrous cycle. The objective 
of this study was to determine if multiple inseminations (MI) would 
result in increased pregnancy outcome, or if they are associated with 
an increase of post- breeding endometritis. Eighty- two estrous mares 
received 1.25 mg deslorelin to induce ovulation, and from 24 h later 
on, they were inseminated either twice (group DI), four times in short 
intervals (group MISI) or four times in long intervals (MILI), after divi-
sion of only one commercial insemination dose into two or four por-
tions each, respectively. Uterine bacteriology and cytology sampling 
were conducted directly before the first insemination and 24 h after 
the last insemination. Mares of the MI groups showed a significantly 
higher pregnancy rate than mares of the DI group. Bacteriological and 
cytological results showed no difference between groups. In addition, 
mares of the MISI group showed significantly less intrauterine fluid 
accumulation after the inseminations than mares of the DI and MILI 
group. We conclude that multiple periovulatory inseminations lead to 
higher pregnancy rates per cycle, and suggest, that they do not lead to 
impaired inflammatory reactions of the uterus in healthy fertile mares.         

  P 95  |    Optimization and characterization a 
novel model for culture of equine oviductal 
epithelial cells 
     S     Ibrahim    1    ;     A     Szóstek-Mioduchowska    2    ;     D     Skarzynski    2    
    1 National Research Centre, Cairo, Egypt  ;       2 Institute of Animal Reproduction and 
Food Research, Polish Academy of Sciences, Olsztyn, Poland   

     Establishment an optimal in vitro culture model for equine oviductal 
epithelial cells could be a step forward to gain a deep insight of oviduct 
function and the early embryonic development in equines. Therefore, 
we optimized a new isolation method of oviductal epithelial cells and 
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cultured both (cells and explants) from follicular, early-  and mid- luteal 
phases (5–6 independent replicates/group), using either fetal calf 
serum (10%FCS) or estrus mare serum (5%EMS). After culture, cells, 
explants and medium were collected at 0, 24, 48, 72 h, one week, and 
10 days (cells), for total RNA isolation, and subsequent quantification 
of miRNAs and their target that are relevant to oviductal physiological 
function. Fresh collected tissue & cells served as control. Furthermore, 
oviductal explants were stained with haematoxylin- eosin (H&E) and 
measurement concentrations of prostaglandins (PGE2 & PGFα2) in 
medium, by ELISA. Data analysis was done using two- way ANOVA. 
Epithelial morphology was maintained for 10 days, for both FCS & 
EMS, as shown by light and stereo microscope. Similarly, the pres-
ence of highly differentiated epithelium with basal nuclei and secre-
tory granules were observed in H&E stained explants, until a week, 
for both FCS and EMS groups. MiR- 155, miR- 223, miR- 17, miR- 24, 
miR- 532- 5p, miR- 181b, miR- 21, and let- 7a, as well as their targets; 
IGF1, OVGP1, PTGER2, CSF1, and VEGFA were differentially ex-
pressed according to the oestrous stage. Furthermore, the secreted 
PGE2 & PGFα2 revealed different dynamic patterns according to the 
oestrous stage. Our in vitro model maintained the morphological and 
oviductal physiological function. So, it could be used as an excellent 
model for multi- omics study and deciphering the first cross- talk be-
tween mother and embryo in mares.         

  P 96  |    Age- related alterations in the quality of 
sperm from the European bison 
     B     Iolchiev    ;     V     Bagirov    ;     G     Singina    ;     A     Abilov    ;     M     Zhilinskiy    ; 
    I     Lebedeva    ;     N     Zinovieva    
   L.K. Ernst Institute of Animal Husbandry, Russian Academy of Agricultural Sciences 
(RAAS), Podolsk, Russia   

     The aim of the present research was to study the morphology, motil-
ity, DNA fragmentation and fertility characteristics of the epididymal 
sperm of the European bison, depending on the age of the bulls. Sperm 
was obtained following a forced slaughter (as a result of severe injury) 
of five bulls (3 bulls of 5–7 years old, 1 bull of 13 years old and 1 bull 
of 17 years old). After freezing and thawing, sperm motility was evalu-
ated using CASA. DNA fragmentation of spermatozoa was assessed 
with the acridine orange test. The fertilizing capacity of sperm was 
determined using a heterologous IVF system (with sperm of bulls aged 
7 and 17 years). The sperm was prepared by the swim- up method. 
In vitro matured bovine oocytes (n = 267 oocytes) were co- incubated 
with the sperm in TALP medium; the resulting embryos were cultured 
up to the blastocyst stage. The sperm motility of 5–7 years old bulls 
was higher than that of 17 years old bull (35.1 ± 3.4 vs. 21.7 ± 0.6%, 
p < 0.01). Furthermore, the degree of DNA fragmentation of sper-
matozoa and the frequency of their abnormalities rose (at least 
p < 0.01) with increasing age from 5–7 to 17 years (from 7.6 ± 0.3 to 
63.7 ± 0.4% and from 9.1 ± 0.2 to 14.6 ± 0.9%, respectively). After 
IVF of bovine oocytes, significant differences were found in the rate 
of cleavage (76.6 ± 2.6 vs. 38.3 ± 4.2%, p < 0.001) and blastocyst 

formation (29.2 ± 3.0 vs. 9.1 ± 1.3, p < 0.001) between sperm from 
young and old bulls. In conclusion, the quality of the European bison 
sperm declines with age at least to 17 years- old. (This study was sup-
ported by Program of Presidium of the Russian Academy of Science, 
project no. III.13.3.)         

  P 97  |    Application of a new drug for chronic 
inflammation treatment in cows 
     M     Isakova    1    ;     M     Ryaposova    1    ;     D     Kadochnikov    1    ;     T     Khonina    2    ; 
    E     Larchenko    2    
    1 Ural Scientific Research Veterinary Institute, Ekaterinburg, Russia  ;       2 Postovsky 
Institute of Organic Synthesis of Ural Branch, Russian Academy of Sciences, 
Ekaterinburg, Russia   

     The objective was to develop the drug for endometritis treatment in 
cows and the method of its application. The complex drug contains 
antimicrobial components and silicon glycerolates with different func-
tionality as the active substances, xanthan gum and thickener, distilled 
water as the solvent. The drug novelty is combining three bactericidal 
agents in one dosage form, which provides a synergistic effect due to 
different mechanisms of action on the microbial cell. The drug contains 
silicon dimethyl-  and tetraglycerolates. Research and production tests 
were performed in 80 high producing cows with chronic endometri-
tis (control and experimental). Treatment regimen based on a general 
stimulating therapy was assigned to the cows of both groups. Further, 
the cows from the control group were intra- uterinely injected with 
40 ml of well- known industrial drug «Endometromag- T» 4 times every 
48 h, and the cows from the experimental group – with the new drug 
(using the same dose and the same periods). Analysis of quantitative 
indicators of reproductive function showed a fairly significant reduc-
tion of the period from the start of treatment to the resumption of 
sexual cyclicity by 7 days, the period from birth to conception (service 
period) decreased by 29 days, and the insemination index – by a factor 
of 1.47 in the cows of the experimental group. The conception rate 
from the first insemination and the overall conception rate were higher 
in the experimental animals by 20% and 5%, respectively, in compari-
son to the control animals. Thus, the new drug possesses a wide range 
of antimicrobial action, a pronounced therapeutic effect, and it is more 
effective than its prototype. (This work was supported by the Russian 
Foundation for Basic Research, project 16- 33- 00376 mol_a).         

  P 98  |    The CPC and BPH differentiation in 
multiparametric magnetic resonance imaging 
     T     Jasiński    1    ;     K     Lorenc    1    ;     K     Skierbiszewska    1    ;     M     Domino    1    ; 
    P     Matyba    1    ;     R     Zabielski    1    ;     A     Wehrend    2    ;     B     Ciszkowska    1    ; 
    Z     Gajewski    1    
    1 Department of Large Animal Diseases with Clinic, Faculty of Veterinary Medicine, 
Warsaw University of Life Sciences – SGGW, Warsaw, Poland  ;       2 Clinic for 
Obstetrics, Gynecology and Andrology of Large and Small Animals with Ambulatory 
Service, Justus- Liebig- University, Giessen, Germany   
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     The canine prostate gland can be affected by several disease pro-
cesses the most common being Canine Prostate Cancer (CPC) and 
Benign Prostatic Hyperplasia (BHP). Clinical signs associated with both 
conditions often overlap. Therefore it is important to reach a defini-
tive diagnosis prior to initiating treatment. The purpose of this study 
was to evaluate the multiparametric Magnetic Resonance Imaging 
(mp- MRI) at 3.0 T as a method in differentiation of CPC from BHP. 
Two dogs (years 12, 13) with CPC and two (years 10, 9) with BHP 
confirmed with clinical and histological examination underwent gen-
eral anaesthesia and mp- MRI based on PI- RADS ™  v2 human protocols. 
Protocols were conducted with MR imaging on Discovery MR750w 
3.0T, coil GEM Large Flex and consisted of axial T1WI, high resolution 
planar T2WI, diffusion weighted imaging (DWI) and dynamic contrast 
enhanced MRI (DCE). CPC appears as focal hypointensive against the 
background of the high- signal- intensity glandular tissue. CPC appears 
bright on DWI images and dark on apparent diffusion coefficient 
maps, indicating restricted diffusion. BPH gives a heterogeneous ap-
pearance to the transition zone on T2WI. BPH nodules demonstrate 
low T2WI signal intensity and mimic transition zone cancer. In conclu-
sion, mp- MRI at 3 T may be useful for distinguishing CPC from BPH 
foci, with overlaid T2WI and DWI (ADC) images. The role of DCE im-
aging in differentiation between CPC and BHP in dogs is limited.         

  P 99  |    Non- esterified fatty acids in early luteal 
bovine oviduct fluid mirror plasma concentrations 
     L     Jordaens    1    ;     V     Van Hoeck    1    ;     M     Berth    2    ;     W     Marei    1    ;     P     Bols    1    ; 
    J     Leroy    1    
    1 Gamete Research Centre, Department of Veterinary Sciences, University of 
Antwerp, Wilrijk, Belgium  ;       2 Algemeen Medisch Laboratorium (AML), Antwerpen, 
Belgium   

     Oviduct fluid (OF) provides the environment for the early embryo 
when it is at its most sensitive. Earlier research characterized OF, 
but information on its lipid composition is scarce. Specifically, non- 
esterified fatty acids (NEFAs) are highly relevant, as they are typically 
upregulated during lipolytic disorders and were shown to hamper 
in vitro embryo development. Therefore, using a novel ex vivo ap-
proach, we investigated whether and to which extent plasma NEFAs 
are reflected in OF. Plasma and OF from 49 Belgian Blue cows in the 
early luteal phase were sampled. Blood samples were obtained dur-
ing exsanguination, and OF was collected using a method combining 
flushing and application of mechanical pressure. A tracer molecule, 
amaranth, was used to correct for differences in OF dilution, and post 
sampling glycolysis was inhibited with sodium fluoride. Plasma and 
OF NEFA concentrations were photometrically analysed. Data were 
expressed as mean ± SD, and analysed using Pearson correlation and 
paired student ’ s t- testing. Plasma and OF NEFA concentrations were 
0.31 ± 0.14 and 0.29 ± 0.19 mmol/l, respectively. Plasma and OF 
NEFAs were not significantly different (p = 0.13), however, there was 
a trend for positive correlation (Pearson correlation coefficient = 0.56; 
p = 0.07). Results indicate that NEFAs occur in OF at concentrations 

seen in plasma of healthy cattle. Furthermore, data suggest that el-
evated plasma NEFAs may alter the embryonic environment in the 
oviduct during maternal lipolytic disorders, which may contribute to 
the pathology of sub-  and infertility.         

  P 100  |    Sarcoma in newborn puppy, preliminary 
study 
     P     Jurka    ;     K     Kacprzak    ;     S     Kanafa    ;     A     Ruszczak    ;     I     Kaszak    ; 
    R     Sapierzyński    
   Warsaw University of Life Sciences – SGGW, Warsaw, Poland   

     Sarcomas in newborn puppies are very rare. Newborn German shep-
herd dog puppy with massive tumor on the right rear limb was pre-
sented without any other clinical changes. Six other puppies in this 
litter were normal clinically. The mass had been increasing size very 
intensively together with the puppy development for the next 7 days. 
The decision about surgical removal of the tumor was made however, 
during the procedure puppy died. Standard necropsy was performed, 
numerous samples of the mass as well as internal organs and blood 
samples were collected for histopathology and future genetic exami-
nation. Blood samples of other puppies in the litter, mother and fa-
ther were collected as well. During post- mortem examination the only 
important lesion was dermal and subdermal mass which had poorly 
defined borders and soft consistency. Slides were stained with hae-
matoxylin and eosin method. Microscopic examination revealed that 
subcutaneous tissue and skin were heavily infiltrated by mesenchy-
mal, elongated and spindle- shaped cells, with poorly visible, scant, 
pale eosinophilic cytoplasm. Neoplastic infiltration was present also 
among adnexal structures and beneath epidermis. Nuclei of neoplastic 
cells were oval, elongated, with clear chromatin and visible nucleoli. 
Mitotic figures were common (2–4 mitotic figures per 1 hpf). Based 
on initial microscopic examination sarcoma was recognized. Detailed 
genetic investigations are in progress.         

  P 101  |    Investigation of sensitivity of 
Fassisi ® BoviPreg test kit for early pregnancy 
diagnosis in cattle 
     C     Kacar    1    ;     O     Karakuş    1    ;     S     Kaya    1    ;     MC     Demir    1    ;     UÇ     Ari    1    ; 
    AK     Zonturlu    2    ;     Y     Öztürkler    1    
    1 Faculty of Veterinary Medicine, Kafkas University, Kars, Turkey  ;       2 Faculty of 
Veterinary Medicine, Harran University, Şanlıurfa, Turkey   

     We aimed to reveal the sensitivity of Fassisi ® BoviPreg pregnancy 
test kit (PTK), based on determination of early pregnancy spe-
cific protein (PAG), on whole blood or serum of cows as early as 
30 days (D30) of pregnancy. The current study was carried out on 
41 cows. Blood samples were collected from vena cocygea for whole 
blood and serum on D30 following fixed time artificial insemina-
tion (FTAI). Pregnancies on D30 after FTAI were diagnosed with 
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transrectal ultrasonography (USG, as the gold standard method). 
Moreover Fassisi ® BoviPreg Test Kits (Fassisi, Gesellschaft für 
Veterinärdiagnostik und Umweltanalysen mbH, Göttingen, Germany) 
were used with whole blood in field condition (15–30°C) and with 
serum sample in laboratory condition(15–30°C) to determine preg-
nancies on D30. Pregnancy results from the PTK were compared 
with USG results. Pregnancies on day 50 were also checked again 
with USG and compared with results on day 30. Sensitivities of PTK 
(Pregnancy Positive Results/Pregnancies determined with USG on 
D30 following FTAI X100) in whole blood and serum were determined 
as 65.00% (13/20) and 75.00% (15/20), respectively. Specificity 
of PTK (Non- Pregnancy Results/Non- Pregnancy determined with 
USG on D30 following FTAI X 100) in whole blood and serum were 
determined as 76.19% (16/21) and 80.95% (17/21), respectively. 
Accuracies of pregnancy kit (All Accurate Results in PTK/Number of 
Animals in Study X 100) for whole blood and serum were 70.73% 
(29/41) and 78.04% (32/41), respectively. In conclusion, pregnancy 
results with Fassisi ® BoviPreg were more specific and sensitive for 
serum than that for whole blood. Nevertheless, the early pregnancy 
determination with kits was less sensitive, specific and also accurate 
than these with USG on D30 of pregnancy in cows.         

  P 102  |    Castration influence on male and 
female rat body weight 
     K     Kacprzak    ;     S     Kanafa    ;     A     Ruszczak    ;     I     Kaszak    ;     P     Jurka    
   Warsaw University of Life Sciences – SGGW, Warsaw, Poland   

     Castration is the most common surgical procedure in small animals. 
The aim of the study was to evaluate changes in body weight in 
growing rats caused by castration. Forty one 8- week- old Wistar 
rats (21 males and 20 females) were divided into two groups: 
study group (14 males, 13 females) and control group (7 males, 7 
females). On day 0 study group rats underwent castration (orchi-
ectomy in males, ovariohysterectomy in females) in general anes-
thesia with the use of isoflurane. Control group rats underwent 
sham surgery. After the procedure animals body weights were 
measured. For 30 days rats from both groups were kept in culture 
conditions with 12- h day/night system and with the access to fresh 
water and fodder ad libitum. On day 30 body weight was measured 
again. On day 0 male rats from both study (218.9 g ± 23) and con-
trol group (235.7 g ± 22.2) were significantly heavier than females 
(160.6 g ± 22.4 and 173.1 ± 12, respectively) (p < 0.05). On day 
30 this tendency has not changed. However, male rats from cas-
trated group (330.4 g ± 22.1) were significantly lighter than those 
from control group (364.7 g ± 24.9) (p = 0.004), whereas castrated 
females (270.6 g ± 39.0) were significantly heavier than intact ones 
(226.1 g ± 13.6, respectively) (p = 0.01). In summary, castration 
seems to have significant influence on rats growth. Animals sex 
plays a crucial role in this mechanism. This phenomenon needs fur-
ther research. A new study concerning sex hormones receptors in 
rat thyroid and adrenal glands is in progress.         

  P 103  |    Surgial removal of follicular cysts during 
pregnancy in the bitch: a case report 
     S     Kanafa    ;     K     Kacprzak    ;     A     Ruszczak    ;     I     Kaszak    ;     J     Frymus    ; 
    M     Galanty    ;     P     Jurka    
   Warsaw University of Life Sciences – SGGW, Warsaw, Poland   

     Ovulation disturbances often lead to follicular cyst formation in the 
bitch. Surgical removal is nowadays the most successful method of 
treatment. However, there is no available information about this 
therapy in pregnant patients. A 7.5- year- old German Shorthaired 
Pointer bitch was presented with a history of infertility for the 
last 3 years. The bitch has been showing signs of heat for 3 days. 
Clinical examination revealed no changes. Vaginal smear showed es-
trogenization. During ultrasound examination, growing follicles on 
both ovaries and one large cyst- like structure on the left ovary were 
present. It was decided to follow ovulation and development of the 
cyst by regular ultrasound examination. At the day of ovulation the 
cyst- like structure was not changed. The bitch was sent for mating 
2 days later. Ten days after breeding blood serum estrogens level 
was 160 pg/ml. Ultrasound revealed one 13 mm follicular cyst on 
the left ovary. A decision of surgical cyst removal via laparotomy was 
made. Supplementation with exogenic progesterone was also per-
formed. At day 25 postmating a diagnosis of multiple pregnancy was 
made. However, a new follicular cyst (11 mm) was found. Ultrasound 
control of pregnancy, progesterone supplementation until day 58 
postmating and planned caesarean section at day 62 were recom-
mended. Further pregnancy examinations showed no changes. In 
caesarean section with ovariohysterectomy 8 healthy puppies were 
excavated. In summary, surgical ovarian cyst removal combined with 
progesterone supplementation in the pregnant bitch can be a safe 
and successful method of treatment.         

  P 104  |    Preliminary study on biomarkers for 
canine mammary tumors 
     I     Kaszak    1    ;     A     Ruszczak    1    ;     S     Kanafa    1    ;     K     Kacprzak    1    ; 
    O     Witkowska Piłaszewicz    1    ;     M     Grześ    2    
    1 Warsaw University of Life Sciences – SGGW, Warsaw, Poland  ;       2 Institute of 
Genetics and Animal Breeding, Polish Academy of Sciences, Magdalenka, Poland   

     Preliminary study on biomarkers for canine mammary tumors 
Canine mammary tumors (CMT) are the most frequently diag-
nosed neoplasia of bitches, therefore it represents a serious clinical 
problem. Due to its high prevalence, early diagnosis is necessary. 
Evaluation of specific serum and tissue biomarkers of CMT may be 
of a great use. In human medicine, CEA and CA 15- 3 are the most 
frequently evaluated biomarkers of breast cancer. In case of CMT 
studies are scarce. We gathered 70 samples of CMT together with 
blood samples from veterinary clinics in Poland. All dogs had previ-
ously undergone blood tests as well as X- ray examination. During 
mastectomy, the great majority was spayed (60%). The average age 
of the bitches suffering from CMT was 9–12 years (65%). Breed 



100  |     ABSTRACTS

predisposition was seen, CMT being most common in mixed breed 
dogs (34%), followed by Yorkshire terriers (15%), Dachshunds 
(10%) and German Shepherds (8%). Among all samples, 68% repre-
sented malignant tumors (MT) and 32% were benign tumors (BT). 
Among MT, the most common was simple carcinoma (29%), fol-
lowed by carcinoma arising in benign mixed tumor (20%) and com-
plex carcinoma (17%). Metastases were found in 13% of the cases. 
Complex adenoma was the most frequent BT (17%), followed by 
benign mixed tumor (13%). We confirmed the presence of CEA and 
CA 15- 3 in CMT in both serum and tissue samples. The preliminary 
results suggest a positive correlation between serum and tissue 
levels of CEA and CA15- 3 and that its expression is higher in MT 
compared to BT. The research is ongoing and the results will soon 
be published.         

  P 105  |    Histological investigation and 
karyotyping of amorphous globosus cases 
occurred in a dairy herd throughout one year 
observation 
     M     Kaveh Baghbadorani    1    ;     M     Farhoodi Oghadam    2    
    1 University of Tehran, Karaj, Iran  ;       2 Islamic Azad University, Karaj, Iran   

     Amorphous globosus (AG) or acardiac monster which is defined 
as a skin covered asymmetric spherical mass without any func-
tional organs is a rare complication of twin pregnancies and has 
been reported in various species. During one year observation, 3 
cases of AG occurred out of 1084 calving events (0.0027%) and 
46 twinnings (0.065%). Regarding the morphology, the biggest one 
had a pumpkin like appearance (21 × 14 × 13 cm) while the other 
two cases were oval (16.5 × 10 × 6 cm) and spherical (12.5 × 13 × 
12 cm). All of the 3 cases occurred in multiparous cows (third and 
fifth parity) and acardiac monsters appeared after delivery of a nor-
mal fetus without dystocia. In 2 cases, normal co- twins were alive 
and apparently healthy, while in one case it was stillborn. In human 
cases, the mortality rate of the normal co- twin has been reported 
to be 50–70% without therapeutic intervention, due to cardiac fail-
ure. Hence early diagnosis by color Doppler ultrasound and therapy 
by ligation of the umbilical cord through laser coagulation is essen-
tial. Histological examination of AG fetuses showed the presence 
of fibroblasts and dense connective tissue in the outer cortex of 
the spherical mass and loose connective tissue, adipose tissue and 
blood vessels at the central part. In two cases, fibrocartilaginous and 
osseous tissue were also found underneath the peripheral cortex. 
We used skin fibroblasts for karyotyping for chimerism detection. In 
two cases, karyotypes sex were similar to the normal co- twins (60 +  
XY and 60 +  XX), while in one case it was opposite (60 +  XY). Our 
result support previous reports about the possibility of a dizygotic 
origin of AG. Nevertheless, none of the born heifers did show clini-
cal signs of freemartinism.         

  P 106  |    Effect of age- associated 
lipidperoxidation on semen quality of Nili- Ravi 
buffalo bull 
     M     Khan    ;     S     Ahmed    ;     M     Ahmad    
   Department of Theriogenology, University of Veterinary and Animal Sciences, 
Lahore, Pakistan   

     The objective of the study was to compare Malondialdehyde (MDA) 
levels and quality of fresh and frozen- thawed semen in aged vs. 
young Nili- Ravi buffalo bulls. The hypothesis of the study was that 
age- associated increase in MDA will affect buffalo bull semen. Single 
ejaculate was collected on weekly basis for four weeks from aged 
(13.6 ± 1.0 years; n = 3) and young (3.4 ± 0.3 years; n = 3) Nili- Ravi 
buffalo bulls. MDA (nmol/ml) was estimated through thiobarbituric 
acid assay (TBA) in fresh and frozen- thawed semen. The quality of 
fresh and frozen- thawed semen was estimated through motility (%), 
viability (%), DNA and acrosome integrity. MDA (nmol/ml) did not 
differ (p > 0.05) between aged vs. young bulls in fresh (5.6 ± 1.4 vs. 
5.2 ± 1.2) and frozen- thawed (53.1 ± 2.8 vs. 48.4 ± 2.6) semen, re-
spectively. In fresh semen, motility, concentration, and viability did 
not differ (p > 0.05) in aged vs. young bulls; however, volume of fresh 
semen increased (p < 0.05) while DNA integrity decreased (p < 0.05) 
in aged vs. young bulls. In frozen- thawed semen, motility, viability and 
DNA integrity decreased (p < 0.05) in aged vs. young bulls. In frozen- 
thawed vs. fresh semen, MDA (nmol/ml) increased within young 
(48.4 ± 2.6 vs. 5.2 ± 1.2) and aged bulls (53.1 ± 2.8 vs. 5.6 ± 1.4) while 
motility and viability decreased (p < 0.05) within the age groups. In 
conclusion, MDA did not change due to age in buffalo bull semen. 
However, freezing and thawing cause increase in MDA production 
and decrease the semen quality in aged and young buffalo bulls.         

  P 107  |    Bioactives from  Cynara scolymus  and 
vitamin E affect the superovulation and DNMT1 
expression in mouse oocytes 
     E     Kistanova    ;     V     Mladenova    ;     D     Abadjieva    ;     M     Chervenkov    
   Institute of Biology and Immunology of Reproduction, Sofia, Bulgaria   

     Recent data show the influence of superovulation on the epigenetic 
reprogramming in oocytes (Market- Velker et al. 2010; MacDonald and 
Mann 2013). Due to complexity of the ovulation mechanism, questions 
related to the effect of bioactive supplements on the superovulation 
success rate and oocytes’ quality is still debatable (Velazquez 2011; 
Evangelista et al. 2011). The present study aimed at analyzing the ef-
fect of the feed additive, including artichoke ( Cynara scolymus ) extract 
and vitamin E, on the success rate of superovulation and DNMT1 ex-
pression in ovulated mouse oocytes. The experiment was conducted 
with two groups of superovulated Swiss white mice: control-  stimu-
lated by standard protocol (initial FSH- 6.00I followed by LH- 6.00 IU) 
and experimental -  superovulation was combined with individual intake 
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of 1.5 μg/g bioactive additive for 30 days prior to hormonal treatment. 
The superovulation rate was estimated by stereomicroscopic counting 
of the oocytes extracted from the oviductal ampula of the sacrificed 
animals. The mRNA expression of DNMT1 in ovulated oocytes was 
analyzed by RT- PCR. A greater average number of oocytes per animal 
was recovered in the group supplemented with bioactives (34.3 ± 3.0 
against 25.8 ± 1.4 in control). However, the level of DNMT1 mRNA 
was 3 times higher in the oocytes of the treated animals. The data 
allow to suppose that during the extraordinary ovulation not all oo-
cytes finish epigenetic reprogramming. (Research was supported by 
grant DKOST01/10 NSF- MES Bulgaria and COST Action FA1403.)         

  P 108  |    Studies on the etiology, therapy and 
prognosis of uterine torsion in cattle 
     D     Klaus-Halla    ;     B     Mair    ;     H     Zerbe    
   Clinic for Ruminants, LMU Munich, Munich, Germany   

     Uterine torsion is a common cause of bovine dystocia. The aim of 
the study was to investigate factors which are important to predict 
neonatal survival and subsequent performance of the cow. The study 
presents 114 cases of uterine torsion documented under field con-
ditions. The cows were examined during obstetrics, and 2 h post 
partum (p. p.), 2, 12, 21 days p. p., 3 and 6 months p. p. Whether the 
dam was well- prepared for parturition had a significant influence on 
the survival rate of the calf (p = 0.006): In cases of good preparation 
neonatal mortality was 14.85 %, in cases of insufficient preparation 
it rose to 58.33 %. When uterine torsion lasted > 12 h only 34.78% 
of the calves survived, while in cases with duration < 6 h and 6–12 h 
85.71 % and 92.21 % of the calves survived, respectively (p < 0.001). 
In 82.46 % of the cases treatment was made by manual rotation of the 
fetus and uterus per vaginam, in 17.54 % by rolling the animal with 
the application of a plank. There were no significant differences be-
tween the treatments in respect of neonatal mortality or lacerations 
of the dam. The mean initial milk yield was 8.9 ± 2.84 kg; it declined 
with an increasing degree of torsion (p = 0.010). Cows with uterine 
torsion showed a high incidence of metritis: 2 days p. p. 25.89 % and 
12 days p. p. 40.37 % presented signs of genital catarrh. In 81.90 % of 
the cases a re- insemination was tried; 81.40 % of these cows became 
pregnant (insemination index = 2.76). In conclusion, good peripartu-
rient monitoring and early intervention are of crucial importance in 
cases of uterine torsion. Because of the high incidence of metritis, a 
good puerperal monitoring has to be emphasized after uterine torsion.         

  P 109  |    Suitability of dialysis as the method to 
remove phospholipase from the ejaculate of the 
buck 
     P     Klinc    ;     B     Premrov Bajuk    ;     T     Pihlar    ;     N     Pogačnik    ;     M     Kosec    
   Veterinary Faculty, University of Ljubljana, Ljubljana, Slovenia   

     Phospholipase A2 is the enzyme produced and excreted by the buck ’ s 
bulbourethral glands. In the presence of egg yolk, the products from 
the activity of this enzyme are harmful to the spermatozoa. Their ef-
fect can be reduced by different approaches, i.e. to reduce concentra-
tion of egg yolk in extender, to replace egg yolk by other additives, 
to remove seminal plasma by centrifugation, etc. The main purpose 
of this study was to analyse whether it is possible to reduce the ac-
tivity of phospholipase in buck semen by dialysis. In the experiment, 
15 ejaculates from three Saanen bucks were included. The ejacu-
lates were divided into three experimental groups. Semen in group 
Ce (Centrifugation) was washed twice by centrifugation for 20 min 
at 1.085xg. During this time the diluted control semen (Co) was left 
at room temperature. Semen in group D (Dialysis) was dialyzed using 
300 kDa cut- off semi- permeable cellulose tubing, against buffer in the 
ratio 1:300 for six hours. The activity of phospholipase was measured 
in native ejaculate, in samples after centrifugation and after dialysis 
with the sPLA2 activity kit (Assay Designs, USA). Protein concen-
tration was determined by commercial test (Bio- Rad Protein Assay, 
BioRad; Germany). The differences between samples were compared 
by one- way Anova. The activity of phospholipase was reduced to 
21.34% after centrifugation and to 72.00% after dialysis when com-
pared to native ejaculate (p < 0.05). In a further study, we intend to 
analyse the effect of dialysis on the quality of buck semen after con-
servation in egg yolk containing extenders.         

  P 110  |    Effect of endocrine- active chemicals on 
plasma steroids level in neonatal pig 
     K     Knapczyk-Stwora    1    ;     R     Ciereszko    2    ;     M     Koziorowski    3    ; 
    S     Nowak    3    ;     M     Slomczynska    1    
    1 Department of Endocrinology, Jagiellonian University, Krakow, Poland  ;  
     2 Department of Animal Physiology, University of Warmia and Mazury, Olsztyn, 
Poland  ;       3 Department of Physiology and Reproduction of Animals, University of 
Rzeszow, Kolbuszowa, Poland   

     This study investigated the effects of endocrine- active chemicals 
(EACs) with androgenic/antiandrogenic and estrogenic/antiestrogenic 
activity on plasma steroids level in neonatal pigs. Animals were in-
jected with testosterone propionate (TP, 20 mg/kg body weight [bw]), 
flutamide (FLU, 50 mg/kg bw), 4- tert- octylphenol (OP, 100 mg/kg 
bw), ICI 182,780 (ICI, 400 μg/kg bw), methoxychlor (MXC, 100 mg/
kg bw) or corn oil with DMSO (control) between postnatal days 1 and 
10 (n = 4). Blood samples were drawn from 11- day- old pigs and the 
concentration of progesterone (P4), androstenedione (A4), testoster-
one (T), 17β- estradiol (E2) and estrone (E1) were measured with 3H- 
radioimmunoassay after extraction and analyzed using Mann- Whitney 
U- test. Higher levels (p < 0.05) of P4 and A4 was revealed in TP and 
FLU groups as compared with control. Additionally, plasma T concen-
tration was elevated (p < 0.05) in TP group, while E2 level was dimin-
ished in FLU group. Both ICI and MXC caused a decrease (p < 0.05) 
in plasma A4, T and E1 concentrations. In OP group, plasma A4 and 
E1 levels were higher, but E2 was lower as compared with control 
(p < 0.05). Concluding, exposure to EACs during neonatal period led 
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to imbalance in plasma steroids level, which is mainly caused by EACs 
with estrogenic/antiestrogenic activities, and may further affect ovar-
ian function. (Support: National Science Center, Poland (Grant No. 
2015/17/B/NZ9/01457)).         

  P 111  |    Modified bisection of zona- punctured 
blastocysts is a powerful tool used for 
experimental embryo duplication and subsequent 
production of genetically identical twin offspring 
in pigs 
     J     Koseniuk    1    ;     M     Skrzyszowska    1    ;     M     Samiec    1    ;     B     Gajda    1    ; 
    Z     Smorąg    1    ;     R     Słomski    2    
    1 Department of Biotechnology of Animal Reproduction, National Research Institute 
of Animal Production, Balice n. Kraków, Poland  ;       2 Institute of Human Genetics, 
Polish Academy of Sciences, Poznań, Poland   

     In the modified approach to bisection of bovine and rabbit blas-
tocysts, a one- point drilling in their zonae pellucidae is accom-
plished, which leads to assisted induction of their specific hatching 
process with a figure- of- eight pattern through zona perforation 
(Skrzyszowska et al. 1997). At last, two parts of the hatching blasto-
cyst (the first inside and the second one outside the zona pellucida) 
are split into demi- embryos via performing the vertical midline inci-
sion downstream of the zona perforation and across a thin cellular 
cross- bridge connecting both embryonic compartments. The aim 
of the study was to use this modified method of embryo microdis-
section for generation of monozygotic twin piglets. A total of 434 
embryos at the expanding or late blastocyst stages that had been 
recovered from uteri of 12 hormonally stimulated donor sows were 
subjected to the microsurgical puncturing of zonae pellucidae and 
selected to be extracorporeally incubated for 20 to 22 h. After the ex 
utero incubation had passed, 166 zona- punctured blastocysts that 
progressed to hatch according to a specific figure- 8 pattern were 
manually bisected. As a result, 332 blastocyst halves were obtained. 
All the half- embryos were intended to be surgically transferred into 
the uteri of 30 recipient females. Pregnancies were detected in 5 
recipients; 3 sows farrowed, delivering the litters that included an 
overall of 14 piglets. The genomic DNA isolated from blood sam-
ples that had been collected from all the piglets born was analysed 
to detect and profile the extent of consanguinity. In summary, the 
molecular genetic analysis has confirmed the generation of 1 pair of 
monogenetic twin piglets (sisters) that have been selected to under-
take and apply preclinical biomedical research.         

  P 112  |    Preliminary results: vaginal pH 
variations during oestrus cycle of the bitch 
     L     Kouba    ;     L     Martin    ;     S     Michaud    ;     L     Amirat-Briand    ;     D     Bencharif    
   Nantes- Atlantic National College of Veterinary Medicine, Food Science and 
Engineering (ONIRIS), Nantes, France   

     An optimal uterine environment is important for a successful fertiliza-
tion after an insemination. The spermatozoa mobility can be affected 
by the vaginal pH, which can compromise the fertilization and hence 
pregnancy. The objective of this study was to follow the vaginal pH of 
the bitch during the estrus cycle. In total, 11 estrus cycles of 7 Beagle 
bitches, aged between 3 and 7 years old, were studied. The estrus was 
triggered using a Deslorelin acetate implant (SUPRELORIN ®  4.7 mg), 
implanted subcutaneously during anestrus – after termination of the 
metestrus using repeated subcutaneous injections (between 3 and 
26) of a PGF 2α  analog (Cloprostenol, ESTRUMATE ® ) at the dose of 
2.5 μg/kg. The implant was removed 14 days after its implantation 
[1,2]. The estrus cycles were checked with vaginal smears and dosage 
of plasmatic progesterone with the Minividas ®  machine (Biomérieux). 
Vaginal pH was measured against the vaginal left wall, always at the 
same spot, using a surface pH electrode (SI analytics ScienceLine L39). 
The vaginal pH during anestrus is over 7 but drops sharply during 
proestrus, reaching pH values around 6. The vaginal pH remains low 
during ovulation and a few days (4 to 6) after (e.g: pH = 6.02 ± 0,16 
when progesterone = 7.19 ± 1.31). Then it starts to increase progres-
sively again, to reach similar pH values as those obtained during the 
anestrus (e.g: pH = 6.61 ± 0.22 when progesterone = 43.42 ± 5.68), 
highlighting the end of the fertile period. Conclusively, a sharp drop 
of the vaginal pH is observed during the proestrus and estrus of the 
bitch. Monitoring the vaginal pH could be a new method to follow the 
estrus cycle.         

  P 113  |    Effect of low temperature on 
embryonic- larval period of development of 
zebrafish 
     L     Kozikova    ;     E     Polteva    ;     K     Plemyashov    
   Russian Research Institute of Farm Animal Genetics and Breeding, St. Petersburg, 
Russia   

     Temperature is a very important factor in controlling embryonic de-
velopment. The purpose of this study was to investigate the effect of 
short- term exposure to low temperature (10°C) on further embryonic 
development and survival of the fish Danio rerio. Male and female fish 
(1: 2) were placed in the spawning tank at a temperature of 29°C for 
producing eggs. Embryos 1.5 h post fertilization were placed in cold 
water at a temperature of 10°C. Four experimental groups were iden-
tified: 30 min, 60 min, 90 min and 120 min of treatment. Embryos in 
2–4, 24, 48 h post fertilization and larvae of 5, 6 and 7 days were stud-
ied. Analysis of these stages in both control and experimental groups 
showed normal and abnormal development of the forms and the avail-
ability of the main critical point of 24 h, when maximum embryonic 
mortality was recorded (the percentage of deaths in the experimental 
groups exceeded the control three times or more). It was shown that 
treatment of embryos at the blastula stage at 10°C resulted in a sig-
nificantly (p ≥ 0.001) lower number of embryos with normal morphol-
ogy and an increase in the number of abnormal forms of development, 
which ultimately leads to death. However, 30- minute cooling embryos 
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to 10°C was less destructive when compared with longer (60, 90 and 
120 min) cooling periods. This work can be applied in the study of 
stress in early embryos; in addition, it gives the possibility to extend 
the periods of the zygote stage and 2- blastomere stage to introduce 
genes and other agents in the earliest stages of development.         

  P 114  |    Breed effects on cryotolerance of 
stallion semen 
     J     Kuhl    ;     K     Schmidt    ;     C     Aurich    
   University of Veterinary Medicine, Vienna, Austria   

     Not all stallions provide acceptable quality of cryopreserved semen 
and pregnancy rates compared to fresh semen may be reduced. 
Cryotolerance of stallion semen has at least in part been suggested to 
be influenced by breed. In the present study, we investigated the qual-
ity of raw and frozen thawed semen in ejaculates collected from client 
stallions referred for production of cryopreserved semen. A total of 
1250 ejaculates (n = 169 stallions) cryopreserved at Vetmeduni Vienna 
(Austria) were included into the study. Semen collection and freezing 
followed the same standardized protocol. Sperm total and progres-
sive motility before freezing and after thawing as well as membrane 
integrity was assessed by computer assisted analysis (SpermVision; 
Minitube, Tiefenbach, Germany). Ejaculate characteristics were evalu-
ated according to the stallion ’ s breed (Warmblood n = 331; Quarter 
Horse n = 319; Arab n = 243; Standardbred n = 97, Icelandic Horse 
n = 75; Lipizzaner n = 46; Thoroughbred n = 43; other breeds n = 96). 
Statistical analysis was performed using analysis of variance (general 
linear model for repeated measures) with breed as between subject 
factor and age, month, year and individual stallion as covariates. 
Breed of the stallion influenced (p < 0.001) the difference in quality 
(total and progressive motility, membrane integrity) in frozen thawed 
in comparison to raw semen. This effect was influenced by year and 
month of semen collection. Age of the donor stallion had no effect 
on total motility and membrane integrity, but influenced progressive 
motility (p < 0.05). Sperm membrane integrity loss after freezing was 
most pronounced for Icelandic and Thoroughbred stallions compared 
to all other breeds (p < 0.05). In summary, the cryotolerance of stallion 
semen differs among breeds.         

  P 115  |    Steroid levels in fluid of bovine follicules 
containing growing or fully grown oocytes 
     T     Kuzmina    1    ;     A     Molchanov    2    ;     T     Stanislavovich    1    ;     D     Tatarskaya    3    
    1 Russian Research Institute of Farm Animal Genetics and Breeding, St. Petersburg, 
Russia  ;       2 Saratov State Agrarian University named after NI Vavilov, Saratov, Russia  ;  
     3 International Centre for Reproductive Medicine, St. Petersburg, Russia   

     Various components of follicular fluid (FF) including steroid hormones 
are suggested as biochemical predictors of oocyte quality (Carpintero 
et al. 2014,  J Hum Reprod Sci  7:187–193). Brilliant cresyl blue (BCB) 
staining has been used for selection of the functional status of oocytes. 

The aim of the present study was to determine the levels of estradiol 
(E) and testosterone (T) in the fluid of follicles (d = 6–8 mm) containing 
BCB+ or BCB-  oocytes. Before culture oocytes were incubated in BCB 
solution (26 μM for 90 min) and were divided into BCB-  (colorless cy-
toplasm, growing oocyte) and BCB+ (colored, fully grown oocyte). The 
level of T and E in FF was determined by enzyme immunoassay (pho-
tometer STAT Fax 2100 reagent kit firm “Hema” Ltd., Russia). Samples 
of FF from 267 follicles containing BCB+ oocytes and 108 follicles con-
taining BCB- oocytes were centrifuged separately at 2,000 g for 10 min 
and the supernatants stored at −80°C. Five replicates were performed 
in experiments. The selected oocytes were matured in TCM 199 + 10% 
FCS and 10 6 /ml granulosa cells with 50 ng/ml prolactin. After IVM oo-
cytes were fertilized in vitro and embryos were cultured by standard 
protocols (Alm et al. 2005,  Theriogenology  63:2194–2205). Blastocyst 
development rate was significantly higher in BCB+ vs. BCB-  oocytes 
[27% (72/267) vs. 9% (10/108), respectively, p < 0.01, χ² test].We have 
not found significant differences in the level of (E) in FF from follicles 
with BCB+ or BCB-  oocytes (7.43 ± 0.18 ng/ml and 6.56 ± 0.13 ng/ml). 
Level of T in fluid from the follicles containing BCB+ oocytes was higher 
than in fluid of follicles containing BCB- oocytes (12.43 ± 0.73 ng/ml 
vs. 8.01 ± 1.41 ng/ml, p < 0.01, Students t- test).         

  P 116  |    Conditioned medium derived from 
amniotic progenitor cells and its therapeutic 
approach in bovine mastitis 
     A     Lange-Consiglio    ;     C     Perrini    ;     E     Manfredi    ;     C     Pollera    ; 
    R     Garlappi    ;     F     Cremonesi    
   Reproduction Unit, Large Animal Hospital, University of Milan, Lodi, Italy   

     To date, the conditioned medium (CM) obtained from in vitro cultured 
mesenchymal stem cells (MSCs) has been proven to be sufficient to 
stimulate the structural and functional regeneration of cardiac, renal, 
spinal cord, and tendon tissues by paracrine action due to the action of 
bioactive factors. In this context, we examined whether administration 
of CM generated from amniotic mesenchymal cells (AMCs) was useful 
as mastitis therapy in cattle. The CM was prepared culturing bovine 
AMCs, derived from three different placentas, at passage three for 
four days in serum free culture medium. Twenty- four mastitic quarters 
were randomly divided in 2 groups: antibiotic group and CM group 
(treated with intramammary antibiotic or CM alone). The diagnosis of 
mastitis was based on somatic cell count and bacteriological evaluation 
of the milk from the affected quarter at day 0 of treatment. After milk-
ing, three ml of CM were used at each administration twice daily for 
two consecutive days. Treatment outcomes were assessed by clinical 
and laboratory evaluations. Somatic cell count was performed starting 
at day 0, and then at day 7, 14, and 30 of treatment.The treatment with 
only CM did not show statistically significant differences compared to 
antibiotic alone for acute mastitis neither for the recovery of the af-
fected mammary quarters nor for the reduction of somatic cells (33% 
in both group with somatic cell counts less than 200.000; p > 0.05). 
However, CM alone was better than the use of antibiotics only for 
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the treatment of chronic mastitis (16.67% vs. 0.00%) that usually do 
not improve by antibioitc.This pilot study supports the hypothesis that 
CM, through release of yet unknown soluble factors, could be consid-
ered as a potential new tool for clinical applications in bovine mastiti.         

  P 117  |    Canine semen refrigeration in a 2% 
liposome media: in- vitro and in- vivo fertility tests 
     M     Lebarbey    ;     L     Briand-Amirat    ;     D     Tainturier    ;     C     Thorin    ; 
    S     Michaud    ;     D     Bencharif    
   Nantes- Atlantic National College of Veterinary Medicine, Food Science and 
Engineering (ONIRIS), Nantes, France   

     Previous experiments have revealed the liposome concentration of 
2% enables the best conservation of dog sperm at 4°C for 96 h (Delay 
et al. 2015,  Reprod Dom Anim  50(Suppl 3):27–32). The purpose of this 
experiment was test fertility of dog sperm in- vitro and in- vivo after 
refrigeration during 2 to 4 days t 4°C in a 2% liposome environment. 
First experiment: 10 sperm samples from dogs, aged between 4 and 
7 years old, were used for in vitro- tests. HOS test, SYBR14- PI, FITC- 
PSA and Acridine- Orange (AO) tests were performed. After being pre-
served at 4°C for 4 days, in a 2% liposome environment or a 6% LDL 
environment, the results were 78.05 vs. 79.53% for HOSt, 71.95 vs. 
73.70% for SYBR14- PI test, 72.45 vs. 70.85% for FITC- PSA test and 
99.1 vs. 98.4% for AO test. The results showed there is no difference 
between the 2% liposome environment and the 6% LDL environment 
when dog sperm is refrigerated for 4 days at 4°C. Second experiment: 
in- vivo fertility tests in a 2% liposome environment. Nine AI ’ s have 
been perfomed on 5 beagle females. AI ’ s have been perfomed when 
female dogs were in heat, naturally or induced. Three different proce-
dures were done: 2 AI ’ s in 2 days with sperm, cooled at 4°C for 2 days; 
2 AI ’ s in 2 days with sperm, cooled at 4°C for 4 days and 1 AI with 
sperm, cooled at 4°C for 4 days. The 2% liposome environment seems 
efficient: liposomes don ’ t interfere with fertility: 3 out of 4 female 
dogs got pregnant after the first procedure. 1 out of 2 female dogs 
got pregnant after the second procedure. No bitch got pregnant after 
the third procedure. Conclusion: the 2% liposome medium seems to 
be a good alternative to the 6% LDL medium.         

  P 118  |    The metabolic status of cows with 
different level of uterine contractility 
     V     Leibova    ;     I     Shapiev    ;     E     Nikitkina    ;     K     Plemyashov    
   Russian Research Institute of Farm Animal Genetics and Breeding, St. Petersburg, 
Russia   

     The aim of this work was to study the metabolism of dairy cows with 
a varying degree of uterine contractility on 30–40 days post partum. 
Metabolic status was evaluated twice: at the end of the first and sec-
ond month of lactation. Total protein, glucose, triglycerides (TG), activ-
ity of aspartate aminotransferase (AST), alanine aminotransferase (ALT), 
gamma glutamyl transferase (GGT) were determined in blood serum. The 

obtained data were analyzed using ANOVA (software SigmaPlot 12.5). 
The animals were divided into two groups. First group (GI): the uterus 
is in the pelvic cavity (n = 8). Second group (GII): the uterus is in ab-
dominal cavity (n = 6). The uterus was measured by rectal examination. 
TG concentration was higher in GI than in GII (0.114 ± 0.015 mmol/l 
and 0.070 ± 0.011 mmol/l, p˂0.05, respectively) at the end of the 
first month of lactation. Total protein concentration was higher in GI 
(76.7 ± 1.1 g/l and 71.5 ± 2.0 g/l, p˂0.05) at the end of the second 
month of lactation. There were also different dynamic changes of 
biochemical parameters. ALT activity increased from 18.6 ± 2.1 μ/l to 
26.4 ± 2.3 μ/l (p˂0.05), AST activity decreased from 96.6 ± 4.4 μ/l to 
83.2 ± 1.7 μ/l (p˂0.05) in GI on the second month of lactation when 
compared to the first month. Only TG concentration changed in GII at 
the end of the second month of lactation (from 0.070 ± 0.011 mmol/l 
to 0.108 ± 0.007 mmol/l, p˂0.05). The 305 day milk yield of the prior 
lactation and the 100 day yield of the current lactation were higher in GI 
(10729 ± 390 kg vs. 9311 ± 534 and 4350 ± 151 kg vs. 3796 ± 116 kg, 
p˂0.05). The study shows that a good postpartum uterine contractility 
can be combined with a high milk yield and depends on the features of 
homeorhetic mechanisms of the animal in early lactation.         

  P 119  |    Comparison of head morphometric 
measurements in semen of fresh and post- 
thawing in deers ( Odocoileus virginianus ) 
     S     Leon Restrepo    1    ;     A     Silva Torres    1,2,3    ;     JA     Rubio Parada    4,5    ; 
    C     Salazar Perez    1    ;     J     Bustamante Cano    1    ;     A     Quintero Moreno    5    ; 
    L     Hernandez Corredor    2,4,5    
    1 University of Pamplona, Pamplona, Colombia  ;       2 National Training Service (SENA- 
SIRAC), Norte de Santander, Colombia  ;       3 SENNOVA Regional Norte de Santander, 
Colombia  ;       4 Francisco de Paula Santander University, Cúcuta, Colombia  ;       5 University 
of Zulia, Maracaibo, Venezuela   

     The deleterious effects of cryopreservation of deer semen on the mor-
phometric measurements of the spermatic head have not been com-
pared. This study aimed to compare the effect of two moments of fresh 
semen (F) vs. post thawed semen (PT). Semen samples (n = 30) were 
collected by electro ejaculation (Electroyac 5 ® , Neogen Corporation, 
Lexinton, KY, EUA) from five Colombia deer located in the North of 
Santander region, Colombia (L 7°54ʹN, L 72°30ʹW). Semen was cen-
trifuged, diluted in commercial soy bean lecithin extender containing 
glycerol (AndroMed ® ). After that, semen was slowly cooled for 2 h 
at 5°C. Filled in 0.25 ml straws and frozen in nitrogen vapors. After 
thawing (37°C/30 s). One morphometric smear was made per sample, 
air- dried and stained with Diff- Qick. 100 sperm heads were analysed 
per software ISAS 1.2 (Proiser, Spain) and values in μm for length 
(L), width (W), perimeter (P) and μm 2  for area (A), were calculated. 
Morphometric parameters were compared between moments (F vs. 
PT) by ANOVA. The results are expressed as mean ± SEM. Significant 
differences (p < 0.001) were found between F and PT for L (8.61 ± 0.78 
vs. 8.43 ± 0.78), W (5.04 ± 0.41 vs. 4.99 ± 0.41), P (24.85 ± 2.35 vs. 
24.25 ± 1.97), A (37.77 ± 4.64 vs. 36.60 ± 4.25). According to these 
results, the sperm head dimensions (SHD) in thawed semen samples 
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using AndroMed were smaller compared to fresh samples. In conclu-
sion a reduction in SHD was shown due to cryopreservation proce-
dures, a lower reduction of SHD after thawing could be related with 
better cryopreservation success. (Financial support: SENNOVA).         

  P 120  |    Cryostorage time impairs motility 
parameters in frozen- thawed boar spermatozoa 
     J     Li    ;     I     Parrilla    ;     M     Ortega    ;     EA     Martinez    ;     J     Roca    
   Department of Animal Medicine and Surgery, University of Murcia, Murcia, Spain   

     Freezing is the most efficient method for long- term preservation of 
spermatozoa for a future use in artificial reproduction technologies. 
However, there are controversies about the influence of cryostor-
age time (immersed in liquid nitrogen) on post- thaw sperm quality. 
This study aimed to reveal the effect of cryostorage time on motility 
parameters of frozen- thawed boar spermatozoa. Ejaculates (n = 40) 
from healthy and fertile boars were frozen using a standard 0.5 straws 
protocol, cryostored and thawed (37°C during 20 s) at two different 
times: two weeks after freezing (control) and 1–2 (short cryostor-
age time) or 3–4 years (large cryostorage time) later. Sperm motility 
(total and progressive and kinematics of motile spermatozoa) was 
evaluated using a CASA system at 30 and 150 min after thawing in 
samples stored at 37°C. The influence of cryostorage time on motility 
parameters was similar at 30 and 150 min post- thawing. Large cryos-
torage time decreased (p < 0.01) total and progressive sperm motility 
rates compared to the control (between 5 and 10% for total motility 
and 3 and 9% for progressive motility). Both cryostorage times slow 
down the sperm movement, making it more linear (low VCL and high 
LIN) and less vigorous (low WOB and BCF), which was more evident 
in samples cryostored during long than short periods of time. These 
results showed that the cryostorage time had a negative effect on 
motility parameters of frozen- thawed boar spermatozoa, which was 
more evident as cryostorage time increased. (Supported by Seneca 
Foundation, Murcia, Spain (19892/GERM/15) and CSC (China).)         

  P 121  |    Morphometrical study of the lumen of 
the porcine cervix: nulliparous vs. multiparous 
     PJ     Llamas López    1    ;     O     López-Albors    2    ;     MA     Jacome    1    ; 
    M     Martínez-Espí    3    ;     F     García-Vázquez    1    
    1 Department of Physiology, Veterinary Faculty, International Excellence Campus 
“Campus Mare Nostrum”, University of Murcia, Murcia, Spain  ;       2 Department of 
Anatomy and Comparative Pathology, Veterinary Faculty, International Excellence 
Campus “Campus Mare Nostrum”, University of Murcia, Murcia, Spain  ;       3 Cefu Sa, 
Murcia, Spain   

     Recently, post- cervical (PC) artificial insemination (AI) technique has 
overcome the traditional AI which deposited the semen directly in the 
cervix. However, the application of PCAI in gilts (nulliparous) is still 
limited due to the difficulty to traverse the cranial part of the cervix 
with the inner cannula. The aim of the present study was to com-
pare the lumen of the cervix in multiparous vs. nulliparous sows. For 

this purpose, silicone casts of the cervix were obtained from 19 nul-
liparous and 14 multiparous sows. The casts depicted a characteristic 
waved shape, which was morphometrically different in the two groups 
particularly in the cranial part of the cervix. The thickness of the casts 
(lumen), the average distance between consecutive ridges and the 
amplitude of the waves were higher in multiparous sows (p < 0.05), 
while the number of waves were higher in nulliparous (p < 0.05). No 
differences were found in the depth of the ridges and the perimeter 
of the waves. In conclusion, according to the casts’ morphometry the 
lumen of the cervix is different in size and shape in nulliparous sows 
compared to multiparous sows, so the design of new strategies for AI 
and catheters should consider the particular morphology of the cranial 
cervix in gilts. (Supported by MINECO- FEDER AGL2015- 66341- R.)         

  P 122  |    Expression of PEBP4 in the oviduct 
during the estrous cycle of sows 
     R     López-Úbeda    1,2,3    ;     S     Acuña    1,3,4    ;     M     Avilés    1,3    ;     FA     García-
Vázquez    3,5    ;     A     Guillén-Martínez    1,3    ;     C     Soriano-Úbeda    3,5    ;     MJ  
   Izquierdo-Rico    1,3    
    1 Department of Cell Biology and Histology, Faculty of Medicine, University of 
Murcia Murcia, Spain  ;       2 FFIS – Fundación para la Formación e Investigación 
Sanitarias de la Región de Murcia, Murcia, Spain  ;       3 Institute for Biomedical 
Research of Murcia (IMIB- Arrixaca), Murcia, Spain  ;       4 Faculty of Veterinary Medicine 
and Zootechnic, Autonomous University of Sinaloa, Culiacán, Sinaloa, Mexico  ;  
     5 Department of Physiology, Veterinary School, University of Murcia, Murcia, Spain   

     The oviduct undergoes changes under the influence of steroid hor-
mones during the estrous cycle. PEBP4 is a protein secreted in the 
epididymis to the seminal plasma, and has been related with the 
promotion of sperm motility in pig (An et al. 2012). The aim of this 
study was to determine the expression of PEBP4 in the porcine ovi-
duct during the different phases of the estrous cycle by RT- PCR and 
immunohistochemistry. Oviducts collected from a local abattoir were 
classified by follicular morphology: prepuber (follicles 1–2 mm in di-
ameter), preovulatory (6–12 follicles 8–12 mm), postovulatory (6–12 
hemorrhagic corpora) and luteal phase (6–12 corpora lutea). Total RNA 
of isthmus- ampullar was obtained and cDNA was synthesized with 
an oligo d(T) as primer. This cDNA was used as template in RT- qPCR 
amplifications using specific primers designed based on GenBank se-
quence for Sus scrofa ( NM_001162888 ). Oviductal sections from the 
same samples were fixed in 4% paraformaldehyde, dehydrated, em-
bedded in paraplast wax and histological sections were made. Sections 
were incubated with anti- PEBP4 antibody, goat anti- rabbit IgG- HRP 
antibody and visualized using DAB Kit. Analysis by qPCR revealed that 
the PEBP4 mRNA expression was more elevated in post- ovulatory 
compared to other phases suggesting its presence around fertilization 
time. Moreover, immunohistochemical assays detected PEBP4 protein 
at epithelium cell level in all phases (being superior in the prepubertal 
phase), suggesting its secretion to oviduct fluid. Is the first time that 
the presence of this protein has been described in the oviduct, where 
its function could be related with the sperm, as previously suggested. 
(This work was funded by MINECO- FEDER (AGL2015- 70159- P and 
AGL2015- 66341- R) and Fundación Séneca (19357/PI/14).)                                                                                                                                                                                                                                   
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  P 123  |    Polymyxin B but not flunixin inhibits 
the lipopolysaccharide- induced suppression of 
luteal function in isolated perfused bovine ovaries 
in vitro 
     J     Lüttgenau    1    ;     B     Möller    1    ;     E     Storni    1    ;     A-K     Hankele    2    ;     O     Wellnitz    3    ; 
    RM     Bruckmaier    3    ;     A     Miyamoto    4    ;     SE     Ulbrich    2    ;     H     Bollwein    1    
    1 Clinic of Reproductive Medicine, Vetsuisse Faculty, University of Zurich, Zurich, 
Switzerland  ;       2 Animal Physiology, Institute of Agricultural Sciences, ETH Zurich, 
Zurich, Switzerland  ;       3 Veterinary Physiology, Vetsuisse Faculty, University of 
Bern, Bern, Switzerland  ;       4 Graduate School of Animal and Food Hygiene, Obihiro 
University of Agriculture and Veterinary Medicine, Obihiro, Japan   

      Escherichia coli  lipopolysaccharide (LPS) suppresses bovine corpus 
 luteum (CL) function in vivo. Two studies were conducted to investigate 
1) the effects of LPS on luteal function in isolated perfused bovine ova-
ries in vitro, and 2) whether those effects are mediated directly by LPS 
or via LPS- induced release of prostaglandin (PG) F 2α . Therefore, impacts 
of PGF 2α  and LPS were inhibited by a non- steroidal anti- inflammatory 
drug (flunixin) and an endotoxin- binding agent (polymyxin B), respec-
tively. Bovine ovaries with a mid- cycle CL (n = 23) were collected 
after slaughter and perfused for 240 min. In study 1, LPS (0.5 μg/ml) 
was added to the medium of five ovaries after 60 min of equilibration, 
whereas six ovaries were not treated with LPS (control). In study 2, 
flunixin and polymyxin B (5 μg/ml of each) were added to the medium 
of six ovaries respectively after 50 min of equilibration, and all ova-
ries were treated with LPS (0.5 μg/ml) 10 min later. After 210 min of 
perfusion, ovaries in both studies were treated with 500 IU of human 
chorionic gonadotropin (hCG). In the effluent perfusate, concentrations 
of progesterone (P4) and PGF 2α  were measured every 10 and 30 min, 
respectively. In study 1, treatment with LPS abolished the hCG- induced 
increase in P4 (p ≤ 0.05), and tended to increase (p = 0.10) the release 
of PGF 2α . In study 2, flunixin- treatment inhibited the increase of PGF 2α  
after LPS- challenge that was observed in polymyxin B- treated ovaries. 
After hCG- stimulation, P4 secretion increased (p < 0.05) in polymyxin 
B-  but not in flunixin- treated ovaries. In conclusion, P4 responsiveness 
to hCG was reduced in LPS- treated ovaries in vitro. Although flunixin 
managed to inhibit PGF 2α , treatment with polymyxin B but not flunixin 
resulted in luteal responsiveness to hCG after LPS- challenge.         

  P 124  |    Effect of calcium, bicarbonate, bovine 
serum albumin and medium pH on spontaneous 
acrosome reaction in equine sperm 
     B     Macías-García    1,2    ;     L     González-Fernández    2,3    ;     C     Love    4    ; 
    D     Varner    4    ;     K     Hinrichs    2,4    
    1 Minimally Invasive Surgery Centre Jesús Usón (CCMIJU), Cáceres, Spain  ;       2 Large 
Animal Clinical Sciences Department, Texas A&M University, College Station, TX, 
USA  ;       3 CECA/ICETA, University of Porto, Porto, Portugal  ;       4 Veterinary Physiology 
and Pharmacology, College of Veterinary Medicine and Biomedical Science, Texas 
A&M University, College Station, TX, USA   

     The acrosome reaction (AR) is an exocytotic event achieved after suc-
cessful capacitation and which precedes fertilization. In the horse, 

capacitation is still under study, as fertilization in vitro is not yet 
 repeatable. We tested the effects of different components of a medium 
(Modified Whittens) on equine sperm spontaneous AR. Sperm were in-
cubatedin medium without bicarbonate, calcium or BSA (MW; pH 7.25) 
or in MW with 25 mM bicarbonate (MW+Bic), 2.4 mM CaCl 2  (MW+Ca) 
or 7 mg/ml BSA (MW+BSA) alone or in combination; complete medium 
(MW+++) was tested at pH 7.25, 7.9 and 8.5. Sperm (10 × 10 6 /ml) were 
incubated at 37°C for 4 h in 0.5 ml of medium in air (n = 12, 4 ejaculates/
stallion); membrane integrity and AR were assessed by flow cytometry 
using 0.25 μg/ml FITC- Peanut agglutinin (PNA) and 1 μM of propidium 
iodide (PI). Only membrane- intact (PI- negative) sperm were considered. 
The percentage of membrane- intact sperm that underwent acrosome 
reaction in MW+Ca+Bic was significantly higher (26.33 ± 4.7%; mean 
± SEM) than that for MW, MW+BSA, MW+Bic and MW+BSA+Ca 
(9.31 ± 1.16% to 10.71 ± 0.98%; p < 0.05), but was not different from 
any other treatment containing both calcium and bicarbonate. There 
was no effect of pH in MW+++ (14.7 ± 2.4, 17.5 ± 2.4 and 19.4 ± 2.1% 
for pH 7.25, 7.9 and 8.5, respectively).Our data indicate that bicar-
bonate and calcium, but not BSA are associated with AR induction in 
equine sperm; high pH does not further induce AR in MW+++.         

  P 125  |    Percentage of apoptotic embryonic 
cells under exogenous porcine FSH dose effect in 
superovulation protocol of ewes 
     GS     Maciel    1    ;     MGK     Rodriguez    1    ;     CS     Oliveira    2    ;     DP     Vrisman    1    ; 
    R     Wendler da Rocha    1    ;     FF     Pereira da Câmara Barros    3    ;     PM  
   Teixeira    4    ;     RAR     Uscategui    1    ;     MAR     Feliciano    5    ;     WRR     Vicente    1    ; 
    MEF     Oliveira    1    
    1 São Paulo State University (UNESP), Jaboticabal, Brazil  ;       2 Embrapa Dairy Cattle, 
Valença, Brazil  ;       3 Franca University (UNIFRAN), Franca, Brazil  ;       4 Federal University 
of Pará (UFPA), Belém, Brazil  ;       5 Federal University of Recôncavo da Bahia (UFRB), 
Cruz das Almas, Brazil   

     The aim of this study was to quantify the percentage of apoptotic 
cells, using active caspase 3 technique, in evaluation of the quality 
of in vivo fertilised ovine embryos, under effect of different exoge-
nous porcine FSH doses. Santa Inês ewes (n = 24) received an intra-
vaginal progesterone device (CIDR ® ) on Day 0, which remained until 
Day 8. On Day 0 and 8, 0.125 mg of a synthetic analogue of PGF 2α  
(Sincrocio ® ) was also administered. Gonadotrophic treatment started 
on Day 6 when females were divided into three groups according to 
the total dose of exogenous pFSH (Folltropin ® ): G1 (n = 8)–100 mg; 
G2 (n = 8) – 133 mg; G3 (n = 8) – 200 mg. FSH total doses were ad-
ministered in eight injections given twice a day in descending order. 
On Day 6, all ewes also received 300 IU of eCG (Novormon ® ). Six 
days after natural mating following the superovulatory treatments, 
embryos were surgically collected and evaluated for morphology; 
grade I to III morulas and blastocysts were considered viable. Viable 
embryos were evaluated for percentage of apoptotic cells by active 
caspase 3 technique. Data were compared using Kruskal Wallis test 
and posttest Dunns (p < 0.05). Number of viable embryos was greater 
in G3 (3.88 ± 3.48) compared with G2 (1.5 ± 2.51) (p = 0.038) but 
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similar to G1 (2.63 ± 2.92). Percentage of apoptotic embryonic cells 
was greater in G1 (5.00 ± 1.96%) compared to G3 (3.54 ± 2.33%) and 
G2 (3.24 ± 2.29%) (p = 0.012). A pFSH dose of 200 mg was associ-
ated with the lowest percentage of apoptotic cells and best embryonic 
quality in Santa Inês ewes and is therefore recommended for hormonal 
ovarian superstimulation. (Financial support: Fapesp n°2014/04614-
 6, EMBRAPA n° 02.13.06.026.00.00, PROPE no TC1288/2015.)         

  P 126  |    An attempt to produce lamb transplants 
via oocyte transfer 
     N     Malmakov    ;     A     Spanov    ;     D     Bekenov    
   Kazakh National Agrarian University, Almaty, Kazakhstan   

     An attempt on production of lamb- transplants via oocyte transfer Short 
generation interval increases genetic progress. In sheep it could be 
gained by oocyte transfer from immature ewe lambs. In farm animals, 
successful oocyte transfer was reported in swine and equine only. The 
purpose of the present study was to determine if transfer of oocytes 
to recipient- ewes followed by intra- uterine insemination would result 
in live offspring. The experiment was conducted on- farm in Southern 
Kazakhstan. During the breeding season 6- months old F1 crossbred 
White Suffolk (WS) x Kazakh semi- fine- wooled ewe lambs served as 
oocyte donors (n = 7). They were intramuscularly injected with 1500 IU 
of eCG at 8 am. At laparotomy performed 30–34 h post eCG injec-
tion, the donor ’ s ovaries were exteriorised and follicles were aspirated 
with a 17G 350 mm Kitazato OPU needle. 2.5 years old Kazakh Fat 
Rumped (KFR) ewes in natural heat served as recipients (n = 8). They 
were drafted after the direct contact of the teaser rams (belly covered 
with sackcloth) in a fenced area daily in the morning for one hour. Only 
ewes showing behavioural symptoms of oestrus were separated. In 
total 20 good quality oocytes were transferred via laparotomy into 
the oviduct ipsilateral to the recipient ’ s mature follicle. Recipient ’ s own 
mature follicle was not aspirated. Just after oocyte transfer, 0.5 ml (ap-
proximately 100 million motile sperm cells) of fresh diluted WS semen 
was injected into the recipient ’ s uterine horn ipsilateral to the oviduct 
in which the oocyte was transferred. Four recipient- ewes lambed and 
delivered 4 lambs with F1 WS × KFR phenotype, no lambs with 3/4 
WS phenotype were born. It was concluded that production of lambs 
via oocyte transfer might be possible but needs further investigation.         

  P 127  |    Thawing at 60°C is better than 37°C for 
dromedary camel spermatozoa 
     C     Malo    1    ;     B     Elwing    2    ;     L     Soederstroem    2    ;     JM     Morrell    2    ; 
    J     Skidmore    1    
    1 Camel Reproduction Centre (CRC), Dubai, United Arab Emirates  ;       2 Swedish 
University of Agricultural Sciences (SLU), Uppsala, Sweden   

     Protocols for cryopreserving dromedary camel semen have not been 
 optimized yet. Thawing temperature is known to affect post- thaw sperm 
quality in other species. Objective: to determine if thawing temperature 

affects post- thaw dromedary sperm quality. Ejaculates were obtained 
from five dromedary males of known fertility (two per male), at the 
Camel Reproduction Center, Dubai. Semen was processed by repeated 
gentle aspiration to break down the viscous seminal plasma and was 
then centrifuged through a colloid to separate the spermatozoa [Malo et 
al. 2016,  Anim Reprod Sci  169:123]. After resuspending the sperm pel-
let in Green Buffer (IMV Technologies, France) containing egg yolk and 
glycerol, the sperm samples were frozen and stored in liquid nitrogen. 
Straws were thawed at 37°C for 30 s or at 60°C for 10 s; sperm qual-
ity was evaluated by computer assisted sperm analysis at 0 h and 1 h, 
and for acrosome integrity at 0 h (eosin/nigrosine staining). Post- thaw 
motility was improved for the higher thawing temperature. At 0 h, total 
motility (TM; 34 ± 2 vs. 36 ± 2%; p < 0.05), amplitude of lateral head 
deviation (ALH; 7 ± 0.08 vs. 7 ± 0.1; p < 0.001) and curvilinear velocity 
(VCL; 126 ± 2 vs. 131 ± 3; p < 0.05) were higher at 60°C than 37°C, and 
there was a trend for progressive motility (PM; 15 ± 0.8 vs. 16 ± 1.0%, 
p = 0.059) to be higher. After 1 h PM (8 ± 0.8% vs. 11 ± 1%, p < 0.018) 
and straightness (STR; 66 ± 0.6 vs. 67 ± 0.8; p < 0.02) were higher for 
60°C thawing temperature than 37°C. The proportion of spermatozoa 
with intact acrosomes was 22 ± 1% vs. 26 ± 1% for thawing at 37°and 
60°, respectively (p < 0.05). In conclusion, a higher thawing temperature 
may be beneficial when thawing dromedary camel spermatozoa.         

  P 128  |    Expression of nerve growth factor and 
its receptors in the pituitary and reproductive 
tract of rabbits ( Oryctolagus cuniculus ): possible 
NGF- mediated role to induce ovulation 
     M     Maranesi    1    ;     L     Petrucci    1    ;     L     Leonardi    1    ;     F     Piro    1    ;     F     Parillo    2    ; 
    M     Zerani    2    ;     A     Moura    3    ;     G     Gonzalez-Mariscal    4    ;     C     Boiti    1    
    1 Department of Veterinary Medicine, University of Perugia, Perugia, Italy  ;  
     2 Bioscience and Veterinary Medicine School, University of Camerino, Matelica, 
Italy  ;       3 Department of Animal Science, Federal University of Ceará, Fortaleza, CE, 
Brazil  ;       4 Centro de Investigación en Reproducción Animal, CINVESTAV- Autonomous 
University of Tlaxcala, Tlaxcala, Mexico   

     In the present study, we evaluated the expression of nerve growth 
factor (NGF) and cognate receptors, the neurotrophic tyrosine kinase 
receptor 1 (NTRK1) and nerve growth factor receptor (NGFR) in the 
anterior pituitary, ovary, and cervix of rabbits. Positive immuno- signals 
for NGF, NTRK1, and NGFR were detected in all tissues. RT- PCR con-
firmed the presence of mRNA for NGF, NTRK1, and NGFR in the same 
tissues, but not that of NTRK1 in the cervix. Present data confirm that 
seminal plasma NGF may induce ovulation in rabbits via direct endo-
crine mechanisms through binding to cognate receptors localized in 
the pituitary and/or ovary following adsorption from uterine/cervical 
mucosa. Blood samples were collected from 12 receptive rabbit does 
divided in two groups at the moment of artificial insemination (AI): con-
trol group (n = 6) were inseminated with saline, and raw semen group 
(n = 6) were inseminated with a pool of semen. In does inseminated with 
raw semen AI caused a higher ovulation rate. This was confirmed by an 
increase of serum progesterone. We infer existence of such a novel 
mechanism from the following results obtained in rabbits. Firstly, the 
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semen contains large amount of NGF, which is likely produced by the 
accessory glands. Next, the uterus and cervix express cognate recep-
tors for NGF, which induces prostaglandin and nitric oxide (NO) release 
by uterine tissue in vitro. Finally, the presence of both NGF receptors in 
the cervix and of a higher ovulation rate in the raw semen group, pro-
vides the evidence for the existence of a possible NGF- driven mecha-
nism that induces ovulation in artificial inseminated rabbits.         

  P 129  |    Developmental capacity of bovine 
oocytes following JC- 1 staining 
     WFA     Marei    ;     S     Andries    ;     PEJ     Bols    ;     JLMR     Leroy    
   Gamete Research Centre, Departement of Veterinary Sciences, University of 
Antwerp, Wilrijk, Belgium   

     Mitochondrial functions are vital for oocyte and embryo develop-
ment. JC- 1 staining is commonly used to assess mitochondrial activity. 
However, to our knowledge, JC- 1 has not been tested as a non- invasive 
marker for oocyte quality. We examined the effect of JC- 1 when used at 
the end of in vitro oocytes maturation on subsequent embryo develop-
ment. Bovine cumulus oocyte complexes (COCs, n = 527, 3 replicates) 
were matured for 22 h then randomly allocated to the following pro-
cessing steps: Intact COCs (CUM), denuded oocytes (DEN), denuded 
and stained with JC- 1 (5 μg/ml), with (CON) or without (JCE) confocal 
microscopy. All steps were done within 2 h in Hepes- TALP media at 
37°C. At 24 h, oocytes from each processing step were fertilized (Day 
0, Fert- TALP medium) and cultured (mSOF medium with 5% fetal bo-
vine serum) in 384- well plates either individually (n = 15–20/replicate, 
30 μl/well) or in a group of 20–25 (75 μl/well). Embryo cleavage (Day 
2) and blastocyst rates (D7.5) were recorded and analyzed by Wald- Chi 
square test and Bonferroni. In group fertilization and culture, cleavage 
rates in DEN, JCE, and CON were significantly (p < 0.05) lower than 
CUM (59.2, 41.3, and 38.2 vs. 85.7%, respectively). Blastocyst rate 
was not affected in DEN (18.4%) but significantly reduced (p < 0.05) 
in JCE (8.7%) and CON (8.8%) compared to CUM (31.0%). Similar ef-
fects were seen in individual culture; cleavage rates: 50.5*, 48.4*, and 
40.5* vs. 84.1%, blastocyst rates: 15.2, 4.3*, 5.0* vs. 29.5%, respec-
tively (*p < 0.05). Therefore, in addition to the reduction in fertilization 
rates due to removal of cumulus cells, mitochondrial staining with JC- 1 
significantly reduces the oocyte ’ s developmental capacity. (W. Marei is 
supported by an FWO postdoctoral fellowship 12I1417N.)         

  P 130  |    The role of donkey seminal plasma (SP) 
proteins on the control of polimorphonuclear 
neutrophils (PMN)- spermatozoa (spz) ROS 
production 
     H     Marín Estruch    ;     S     Bonilla    ;     M     Papas    ;     F     Noto    ;     J     Miró    
   Autonomous University of Barcelona, Barcelona, Spain   

     The contact between spz and SP after semen collection is detri-
mental for spermatozoa survival. SP increases the low rate fertility 

obtained by frozen/thawed semen in donkeys (Rota et al. 2008). A 
high endometrial inflammation was observed in several species 
(horses, donkeys, pigs). The role of SP seems to be very important 
in the modulation of this inflammation. The aim of this study was to 
separate donkey SP fractions based on the proteins molecular weight 
and analyze the effect on spz motility and ROS production when each 
fraction contacted with PMN- spz in vitro. PMN were isolated from 
jennies blood (Loftus et al. 2010) and concentration was adjusted to 
100 × 10 6  PMN/ml. Simultaneously semen was collected by artificial 
vagina and diluted with Kenney extender. Sperm concentration was 
evaluated by Newbauer chamber. Semen samples were centrifuged to 
eliminate the SP and obtained pellet was resuspended in Kenney ex-
tender and adjusted to 500 × 10 6  spz/ml. A pool of SP obtained from 
5 donkeys was fractionated by Amicon ®  filters as: <3 k/3–10/10–
30/30–50/50–100/>10 kDa. Different treatments were prepared: 
PMN- 500 × 10 6  spz/ml and each SP fraction, PMN+500 × 10 6  spz/
ml, 500 × 10 6  spz/ml+SP, 500 × 10 6  spz/ml+Kenney and alone 
PMN. Then treatments were incubated at 37°C. Sperm motility was 
evaluated by CASA system (ISAS ® ) and H 2 O 2  and peroxydes were 
measured by Amplex Red ®  Kit at 30ʹ, 1 h, 2 h, 3 h, 4 h. 30–50 and 
50–100 kDa showed the best motility parameters along time and cu-
riously showed low H 2 O 2  and peroxydase levels. It seems that these 
fractions controlled the ROS production. It was observed too that 
PMN+500 × 10 6  spz/ml (without SP) had an exacerbate H 2 O 2  and 
peroxydase levels. In conclusion, SP controls ROS production and SP 
proteins between 30–100 KDa maintains the best spz motility.         

  P 131  |    Preliminary results of the High- 
definition (HD) ultrasonography in evaluation of 
brachycephalic pregnant bitches 
     M     Maronezi    1    ;     APR     Simões    1    ;     ML     Avante    1    ;     RAR     Uscategui    1    ; 
    P     Silva    1    ;     MGK     Rodriguez    1    ;     GS     Maciel    1    ;     WRR     Vicente    1    ;     MAR  
   Feliciano    2    
    1 São Paulo State University (UNESP), Jaboticabal, Brazil  ;       2 Federal University of 
Recôncavo da Bahia (UFRB), Cruz das Almas, Brazil   

     The aim of the current study was to describe the preliminary results 
of the use of High- definition (HD) ultrasonography in evaluation of 
brachycephalic pregnant bitches. Ten pregnant bitches, brachycephalic, 
adults, multiparous and clinically healthy were selected for the study. 
Ultrasound examinations in HD were performed daily, from the 7th 
day after natural mating or artificial insemination until parturition, using 
the ACUSON S2000/SIEMENS with matrix and multifrequential trans-
ducer of 18.00 MHZ. The presence of gestational vesicles was verified 
at the 15th day of gestation using high- resolution ultrasound. In the 
embryonic phase we observed areas of placentation, large amount of 
fluid intra placental, umbilical cord, thoracic and abdominal structures 
formed, diaphragm, limbs buttons, skull structures, spine, spinal cord, 
ribs, heartbeat, and fetal movement, which was also observed to con-
ventional examination. In the fetal phase the chambers and heart valves, 
aorta, kidneys, eyes, intestinal peristalsis were visible and detailed iden-
tification of bone structures of fetuses was possible. In addition, it was 



     |  109ABSTRACTS

possible to visualize organs not yet described as pancreas, adrenal, 
spleen, thyroid and ovary. The results obtained by of this preliminary 
study show that high- definition ultrasound presents had better image 
of quality and precocity for gestational diagnosis in the bitch when com-
pared to conventional two- dimensional. These data seem promising for 
diagnosis of abnormalities and facts not yet elucidated in the area.         

  P 132  |    Effect of melatonin on in vitro 
development of in vivo- derived 4- cell porcine 
embryos 
     C     Martinez    ;     A     Nohalez    ;     I     Parrilla    ;     J     Roca    ;     C     Cuello    ; 
    EA     Martinez    ;     MA     Gil    
   Department of Animal Medicine and Surgery, University of Murcia, Murcia, Spain   

     The addition of melatonin (MLT) to embryo culture medium supports 
embryo development and accelerates the timing of development of in 
vitro produced porcine embryos. Our goal was to evaluate the impact 
of MLT added to the embryo culture medium on developmental po-
tential and kinetics of in vivo derived 4- cell stage porcine embryos and 
cryotolerance of the resulting blastocysts. Sows superovulated at post- 
weaning estrus were inseminated twice and subjected to laparotomy. An 
equal number of embryos from each donor was cultured in the presence 
(N = 70) or absence (N = 76; control) of 1 nM MLT in NCSU- 23 medium 
for 5 days. Embryos were observed from day 3 to 5 of culture to assess 
blastocyst formation rates. Expanded blastocysts were vitrified using 
the Superfine Open Pulled Straw method and stored in liquid nitrogen 
for 6 months. Data were analyzed by Fisher ’ s exact test. Blastocyst for-
mation was similar between MLT- exposed and non- exposed embryos 
(97.1% and 100%, respectively). From the total number of blastocysts 
formed, 98.5% and 1.5% of embryos cultured in the presence of MLT 
achieved the expanded blastocyst stage or greater at days 3–4 and 5 of 
culture, respectively, and these values were different (p < 0.004) than 
values for group without MLT (85.5% and 14.5%, respectively). There 
were no differences in post- warming survival rates (78.4% and 86.0%, 
respectively) or total cell number in blastocyst (42.7 ± 3.7 and 39.4 ± 2.2, 
respectively) between blastocysts produced in presence or absence of 
MLT. In conclusion, our results indicate that MLT accelerated the kinet-
ics of embryo development, but did not affect the developmental poten-
tial of in vivo derived 4- cell embryos or the cryotolerance of the resulting 
blastocysts. (Supported by Seneca Foundation (19892/GERM/15).)         

  P 133  |    Single Layer Centrifugation (SLC) as a 
predictive tool of boar fertility 
     M     Martinez-Alborcia    1    ;     M     Broekhuijse    2    ;     A     Bolarin    1    ; 
    JM     Morrell    3    
    1 Topigs Norsvin España S.L.U., Dep. AIM Iberica, Las Rozas, Madrid, Spain  ;       2 Topigs 
Norsvin Research Center B.V., Beuningen, The Netherlands  ;       3 Department of Clinical 
Sciences, Swedish University of Agricultural Sciences  SLU , Uppsala, Sweden   

     In artificial insemination (AI) programs, sub- fertile boars sometimes 
remain undetected using the traditional analytical techniques. When 

used for breeding, they produce lower than average farrowing rates 
(FR) and litter sizes (LS). Therefore, it is of great interest to the in-
dustry to identify those boars at early stages, before they have fertil-
ity results on farms. Recently SLC has been shown to be a method 
for predicting the fertility potential in stallions (Morrell et al. 2014, 
 Theriogenology  81:1005–11). As SLC may select the most robust 
sperm from boar ejaculates (Morrell et al. 2009,  J Reprod Dev  55:547–
52) it is possible that the recovery rates after SLC could be related to 
the fertility potential of the boars. The aim of this study was to evalu-
ate the effectiveness of SLC using Porcicoll as a predictive tool for 
boar fertility. Aliquots (4.5 ml) of semen samples from 40 boars (one 
per boar) used in AI programs, were layered on top of 4 ml of Porcicoll 
and centrifuged at 300 × g for 20 min. Sperm concentration, motil-
ity (M) and morphology (Mp) were evaluated before and after SLC 
using CASA. Data for FR and LS were collected from the commercial 
inseminations carried out with each boar. The relationship between 
M and FR and LS was analysed. M and Mp parameters improved after 
SLC (p < 0.0342). There was a positive correlation between M and LS 
(0.1375) and negative for FR (0.2254), which may enable sub- fertile 
boars to be identified. The current study does not give the answer for 
boar or ejaculate influence and more studies are needed before the 
implementation of this technique as a routine in boar semen quality 
control. However, these results are promising and indicate that SLC 
could be a choice for identification of sub- fertile boars.         

  P 134  |    The inbred in management programs 
of Polish Warmblood mares participating in 
stationary performance tests 
     M     Masko    1    ;     M     Domino    2    ;     T     Jasinski    2    ;     K     Skierbiszewska    2    ; 
    Z     Gajewski    2    
    1 Department of Animal Breeding, Faculty of Animal Science, Warsaw University of 
Life Sciences – SGGW, Warsaw, Poland  ;       2 Department of Large Animal Diseases 
with Clinic, VRC and CBR, Faculty of Veterinary Medicine, Warsaw University of Life 
Sciences – SGGW, Warsaw, Poland   

     Among the problems associated with Polish Warmblood mares man-
agement programs there is a lack of data from stationary performance 
tests. The relationship between foaling and conception rate and prob-
ability of offspring heterozygosis in horses, as well as the negative 
effect of inbred on the breeding indicators is known. Impaired fertility, 
reduced vitality, weaker growth and worse performance results has 
been shown. The aim of study was to estimate the relationship and 
inbreeding coefficient based on the pedigree analysis of the mares 
participating in performance tests. 1007 mares considered in station-
ary riding performance tests in years 2007–2012 included mares of 
Polish Warmblood (SP, n = 469), Malopolska breed (MLP, n = 224) 
and Wielkopolska breed (WLKP, n = 314). The Pedigree data were 
combined and analyzed using INBREED procedure of the SAS package 
and self- written software. The relationship coefficients (mean±SD, %) 
were: 0.72 ± 2.43 for SP; 2.64 ± 4.71 for MLP and 0.82 ± 3.01 for 
WLKP. No significant differences were found between breeds. The 
inbreeding coefficients were: 0.31 ± 0.99 (SP); 0.36 ± 1.43 (MLP) and 
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0.58 ± 1.47 (WLKP), with no differences between breeds. The 76% of 
mares were not inbreed. The other indicated inbreeding coefficient 
at level: 1.41 ± 1.71 for 22% of SP; 1.68 ± 2.10 for 16% of MLP and 
1.68 ± 2.10 for 34% of WLKP. In conclusion, the inbreeding coeffi-
cient in the population of Polish half- breed mares is maintained at a 
low level and including the relationship coefficients, it might be an 
indicator of breeding programs efficiency. We suggest a program of 
a low rate of inbreeding combined with selection for the results ob-
tained in stationary performance as a management strategy for Polish 
Warmblood mares populations.         

  P 135  |    Incubation of murine oocytes with 
N- acetylcysteine after thawing prevents 
mitochondrial depolarization 
     E     Matilla    1    ;     FE     Martín-Cano    2    ;     N     Hernández    1    ;     J     Mijares    1    ; 
    C     Tobajas    1    ;     FM     Sánchez-Margallo    1    ;     IS     Alvarez    1    ; 
    B     Macías-García    1    
    1 Minimally Invasive Surgery Centre Jesús Usón (CCMIJU), Cáceres, Spain  ;  
     2 Department of Physiology, Nursing and Occupational Therapy School, Extremadura 
University, Cáceres, Spain   

     Vitrification decreases the oocyteʹs mitochondrial membrane poten-
tial parlty due to a Reactive Oxygen Species (ROS) imbalance. Our aim 
was to test the effect of N- acetylcysteine (NAC, a ROS scavenger) on 
the depolarization of the mitochondrial network of thawed oocytes. 
B6D2 female mice were stimulated to trigger ovulation and oocytes 
were denuded. Oocytes were equilibrated for 3 min in M2 medium 
added with 7.5% of Dimethylsulfoxide (DMSO) and 7.5% ethylenegly-
col (EG; v/v) and vitrified in M2 medium with 15% of DMSO, 15% EG 
(v/v) and 0.5 M sucrose for 1 min; oocytes were warmed for 1 min at 
37°C in M2 + 0.5 M sucrose and transferred to KSOM medium for 2 h 
in absence (G2; n = 11) or presence of 1 mM NAC (G3; n = 9). Also, 
fresh denuded oocytes were incubated in KSOM for 2 h (G1; n = 18). 
The degree of depolarization of the mitochondrial network was as-
sessed using Rhodamine 123 and calculated by the spatial coefficient 
of variation (CV; standard deviation/average fluorescence). The CV 
values obtained were 37.70 ± 1.39 for G1, 27.29 ± 2.41 for G2 and 
39.40 ± 1.56 for G3; CV ± SEM. CV decreased significantly after vit-
rification compared to fresh oocytes (G1 vs. G2; p < 0.05) and NAC 
prevented this decrease (G2 vs. G3; p < 0.05). Rhodamine 123 is a 
reliable indicator for the assessment of mitochondrial network depo-
larization and the addition of 1 mM NAC after vitrification prevents 
mitochondrial depolarization.         

  P 136  |    The effect of susceptibility to 
mycotoxins in fodder on the breeding indicators 
in herd of sows 
     P     Matyba    ;     M     Domino    ;     T     Jasinski    ;     B     Pawlinski    ;     Z     Gajewski    
   Department of Large Animal Diseases with Clinic, VRC and CBR, Faculty of 
Veterinary Medicine, Warsaw University of Life Sciences – SGGW, Warsaw, Poland   

     In pigs fed with contaminated fodder a decline in breeding results is 
observed, increasing the number of abortions and stillbirths and ob-
taining lower litters. The aim of this study was to assess the effect of 
mycotoxins (MTx): zearalenon (ZEN) and ochratoxin A (OTA) both in 
fodder and blood serum on different breeding parameters. A total of 
220 sows of Redon and Galia breeds were included in the study dur-
ing the years 2013–2016. The following parameters were analysed: 
number of sows inseminated (NSi), confirmed pregnancies (NSp), far-
rowed (NSf), aborted (NSa); number of piglets: alive (NPa), dead (NPd), 
weaned (NPw); conception rate (CR), fertility of sows (FS), fertility of 
the herd (FH) percentage of: abortions (PA), stillbirths (PS), weaned 
(PW). MTx (mean±SEM) was analysed in fodder and in blood serum of 
the sows. Amounts of MTx obtained in autum (October/November) 
were: fodder (7.21 ± 0.34 ppb ZEN; 5.97 ± 0.51 ppb OTA) and serum 
(2.70 ± 0.67 ppb ZEN; 2.02 ± 0.29 ppb OTA); and in spring (March/
April): fodder (3.28 ± 0.87 ppb ZEN; 0.99 ± 0.26 ppb OTA) and serum 
(0.63 ± 0.12 ppb ZEN; 0.14 ± 0.08 ppb OTA). A significant increase 
(p < 0.05) in the concentration of MTx was found in autumn and 
spring in comparison to the rest of the year, where only trace amounts 
of MTx were found. NSa and PA (mean±SEM) were significantly 
higher (p < 0.05) in autum, where the exposure to MTx was higher, 
in comparison to spring and the rest of the year (NSa: 4.89 ± 1.05 vs. 
2.00 ± 0.89 vs. 2.21 ± 0.37; and PA: 18.11 ± 4.22 vs. 6.44 ± 2.74 vs. 
8.73 ± 1.42, respectively). NSa in sows inseminated in the autumn was 
also significantly higher. In conclusion, the breeding factors analysed 
showed low reproductive efficiency in autum, when the amounts of 
MTx were higher in both in blood serum and fodder.         

  P 137  |    Comparison of four methods to assess 
plasma membrane integrity in fresh and frozen- 
thawed dog spermatozoa 
     A     Medrano    ;     A     Alcantar-Rodriguez    ;     F     Herrera    
   National Autonomous University of Mexico (FES Cuautitlan), Cuautitlan Izcalli, 
Mexico   

     The objective was to compare four methods to assess plasma mem-
brane integrity in fresh and frozen- thawed dog spermatozoa. Semen 
from 7 Belgian Shepherd dogs was resuspended in Tris- egg yolk (TEY) 
with 3% glycerol. Sperm were cooled from 22 to 5°C, and then TEY 
(this time 7% glycerol) was added to reach a final concentration of 
5% glycerol and 200 × 10 6  cells/ml. Sperm were packaged in 0.5 ml 
plastic straws; equilibration was done 16 h at 5°C before freezing. 
Straws were frozen over nitrogen vapours, stored in liquid nitrogen 
for one month, and thawed in water bath at 38°C for 30 s. Plasma 
membrane integrity (PMI) was assessed by (i) Eosin- Nigrosine – EN, (ii) 
Hyposmotic Swelling Test – HOST, (iii) fluorescent stains – SYBR14/
PI, and (iv) NucleoCounter ® ; EN was considered the reference method. 
Values of PMI from HOST, SYBR14/PI, and NucleoCounter were simi-
lar to that of EN (79.7%) in fresh sperm; however, values of HOST and 
SYBR14/PI were different from each other: 82.6 vs. 70% (p < 0.05), 
while there was no difference between NucleoCounter (74.1%) vs. 
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HOST and SYBR14/PI. In frozen- thawed sperm, values of PMI from 
SYBR14/PI (31%) and EN (31.9%) were similar, but values from HOST 
(38.8%) and NucleoCounter (25.2%) were different (p < 0.05); these 
two values were also different from each other. In conclusion, in fresh 
sperm HOST, SYBR14/PI, and NucleoCounter produced similar re-
sults than EN, but in frozen- thawed sperm only SYBR14/PI produced 
similar value than EN; HOST produced higher, and NucleoCounter 
smaller values than EN. (Supported by UNAM – PAPIIT (IN213815).)         

  P 138  |    Anamniorrhexis (caul and en- caul birth) 
in stillborn dairy calves  –  the first case series 
     JF     Mee    ;     J     Kenneally    
   Teagasc, Fermoy, Ireland   

     This study focused on a unique un- researched cohort of calves – those 
born in the amnion. Normally the amniotic sac ruptures during stage 
two of labour (amniorrhexis), releasing amniotic fluid and increasing 
contractions. However, in an undocumented proportion of calvings the 
amnion remains intact and the calf is born enclosed in part of (caul birth) 
or the complete amniotic sac (en- caul birth); anamniorrhexis (‘born in 
the bag’; BIB). Such births have been associated with prematurity, pri-
miparity, placentitis, bradytocia and malpresentation and as a cause of 
stillbirth. The objective of this study was to characterise the epidemi-
ology and pathology associated with anamniorrhexis in calves. Sixty 
three cases (0.03%) of BIB were recorded in 2,232 perinatal mortalities 
(>260 days; 0–48 h) across 288 herd- years. The majority of all cases 
occurred in correctly presented (92%), singleton (81%), male calves 
(57%) in unobserved (52%) calvings of pluriparae (51%) close to term 
(278 days). In 92% of cases the farmer recorded the calf as dead at 
birth. Necropsy examination showed that 91% of calves had >50% pul-
monary atelectasis and while 75% of calves died during (60.5%) or after 
(14.5%) calving, 25% were dead before calving. A minority of calves 
were congenitally deformed (lethal and non- lethal) (25%), infected (5%) 
or had goitre (3%). In conclusion, these findings suggest that contrary 
to current beliefs, this condition is not primarily associated with pre-
maturity, bradytocia or malpresentation but primiparae (49%) are over- 
represented. In three- quarters of cases, anamniorrhexis preceded or 
was concurrent with calf death suggesting a possible causative role. 
This is the first descriptive study of anamniorrhexis in calves.         

  P 139  |    Urine specific gravity serial analysis in 
Great Dane dogs from birth to 28 days of age 
     M     Melandri    1    ;     S     Alonge    1    ;     MC     Veronesi    2    
    1 Ambulatorio Veterinario “Il Melograno”, Sesto Calende, Italy  ;       2 Department of 
Veterinary Medicine, University of Milan, Milan, Italy   

     Urinalyses, which is the most common biochemical test in human 
 infants, could represent a suitable non- invasive clinical tool in puppies, 
too. Urine results in fact easier to be serially collected in newborn dogs 
than blood samples. Among urine parameters, urinary specific gravity 

(USG), marker of hydration status, is lower in newborns than in adult 
and older puppies, due to renal immaturity, but no serial USG analy-
sis up to 28 days of age in healthy dogs are available, to the authors’ 
knowledge. Beside refractometer, the on- site dipstick was proven to 
be useful for urine rapid analysis both in humans and animals. The 
present study aimed to assess serial USG in 48 healthy Great Danes, 
up to 28- days- old. Urine samples (n = 624) were collected by man-
ual stimulation daily from birth to 7 days, then twice a week up to 
28 days, and directly evaluated by both refractometer and dipstick. 
No significant differences between refractometer and dipstick USG 
were found (T- test, p > 0.05); USG significantly increased with age 
(p < 0.001): lower at birth (mean±SD, 1014 ± 4.62 kg/l) until 10 days 
of age, when a significant increase was observed (1025 ± 8.09 kg/l); 
at 28 days, it (1027 ± 6.37 kg/l) was similar to adult one (2). The study 
confirmed the usefulness of dipstick for on- site USG assessment, and 
that newborn dogs kidneys are able to concentrate urine from the 
second week of age, with USG similar to adults at 28 days of life.         

  P 140  |    Effect of birth weight, weaning weight 
and preweaning weight gain on fertility of 
Holstein heifers 
     M     Mellado    ;     E     López    
   Antonio Narro Agrarian Autonomous University (UAAAN), Torreón, Mexico   

     Holstein calves (n = 767) were used to determine the effect of birth 
weight (BW), weaning weight (WW) and preweaning daily weight gain 
(DWG) on reproductive performance of heifers inseminated with sex- 
sorted semen in a hot environment (25°N; mean annual temperature 
23.7°C). Calves were raised under a conventional system that con-
sisted of housing in separate calf open pens and manually feeding 
milk replacer twice daily until weaning at 8 week of age. DWG dur-
ing rearing and fertility were monitored. BW was divided into three 
groups: <36, 36–39 and >39 kg. WW were classified as <66, 66–74 
and >74 kg. DWG was categorized as <450, 450–520 and >520 g. 
Of the heifers initially bred, 7.8% failed to conceive with ≥5 services, 
with no differences among groups for BW, WW and DWG. Likewise, 
no growth traits did affect services/pregnancy (2.2 ± 1.3 for pregnant 
heifers only). Age at first estrus was shorter (p < 0.01) for the heaviest 
heifers at birth (390 ± 26 days) than for heifers whose birth weight 
was 36–39 or <36 kg (400 ± 41 and 400 ± 36 days, respectively). The 
proportion of heifers conceiving to first service was lowest (27.9%; 
p < 0.01) in heifers with the lowest birth weight compared to heifers 
weighing 36–39 kg (36.3%) and >39 kg at birth (40.3%). Neither BW, 
WW nor DWG significantly affected (p > 0.10) all- service conception 
rate. Categories for BW, WW and DWG did not influence abortion 
rate (3.5%). First- service conception rates decreased sharply (p < 0.01) 
when WW was <66 kg. Except for age at first estrus, DWG did not 
influence all other reproductive variables. It was concluded that the 
heavier the Holstein calves are at birth and weaning, the shorter the 
age at calving under the present conditions, but low birth and weaning 
weight did not hamper all- service conception rate.         
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  P 141  |    Isolation and cryopreservation of 
poultry primordial germ cells 
     E     Mennibaeva    ;     E     Tomgorova    ;     A     Vetokh    ;     N     Volkova    ;     A     Dotsev    ; 
    V     Bagirov    ;     N     Zinovieva    
   L.K. Ernst Institute of Animal Husbandry, Russian Academy of Agricultural Sciences 
(RAAS), Podolsk, Russia   

     Primordial germ cells (PGCs) are precursors of all gametes and 
 regarded as a valuable genetic material for preservation of the poultry 
gene pool. We have optimized methodical approaches for prepara-
tion and cryopreservation of avian PGCs in different poultry species. It 
was found that enzymatic treatment with 0.05% trypsin is an effective 
method for disaggregation of avian embryos in order to isolate foetal 
cells. The optimal age period for obtaining embryonic cells in culture 
with a maximum content of PGCs is from embryos of 5–6 days for 
chickens, up to 5 days for quail, from 6 to 7 days for geese, ducks and 
guinea fowl. Separation of different cell types based on their differ-
ent ability to adhere resulted in PGCs culture maximally purified from 
other cell types. The maximum homogeneity of the cell population 
(78%) was observed at separation of cells through three- fold transfer 
of supernatant containing cells that did not adhere after one hour of 
culturing. Moreover single embryo fibroblasts remaining in a PGCs cell 
suspension after separation from other types of cells were an optimal 
feeder layer for culturing PGCs: formation of PGCs colonies was ob-
served on day 3–4 of culturing. High viability of avian PGCs after cry-
opreservation was observed while using a medium comprising of 90% 
foetal bovine serum and 10% DMSO as cryoprotectant. (Supported by 
RSF (16- 16- 04104))         

  P 142  |    Targeted supplementation of protein 
enriched  Opuntia cladodes  upon reproductive 
outcomes in anestrous goats exposed to the male 
effect: I. Estrus induction, estrus latency and 
ovulation rate 
     C     Meza-Herrera    1    ;     CA     Romero-Rodriguez    1    ;     CE     Santamaria-
Estrada    1    ;     A     Nevarez-Dominguez    1    ;     NM     Lopez-Flores    1    ; 
    O     Cano-Villegas    2    ;     A     Flores-Hernandez    1    ;     MA     Herrera-Machuca    3    ; 
    FG     Veliz-Deras    4    ;     CA     Rosales-Nieto    5    
    1 Unidad Regional Universitaria de Zonas Áridas (URUZA), Chapingo Autonomous 
University, Bermejillo, Durango, Mexico  ;       2 Faculty of Biological Sciences, Juarez 
University of the State of Durango, Gomez Palacio, Durango, Mexico  ;       3 Instituto 
de Estudios de Postgrado, University of Córdoba, Cordoba, Spain  ;       4 Antonio Narro 
Agrarian Autonomous University (UAAAN), Torreón, Mexico  ;       5 Instituto Nacional de 
Ivestigaciones Forestales, Agricolas y Pecuarias (INIFAP), San Luis Potosí, Mexico   

     The possible effect of protein enriched  Opuntia megacantha  Salm- Dyck 
cladodes supplementation on estrus induction (ESI, %), estrus latency 
(ESL, hours) and ovulation rate (OR, units) in goats during the anestrus 
season and exposed to the male effect, was evaluated. In early May, 
anestrus Alpine- Saanen- Nubian x Criollo adult goats (n = 38, 25.4° N) 
were randomly assigned to: 1). Protein- enriched Opuntia (PEO; n = 12; 
44.5 ± 1.7 kg live weight (LW), 2.5 ± 0.14 units body condition score 

(BC); 29.8% CP, 2.27 Mcal ME kg −1 ), 2). Non- enriched Opuntia (NEO; 
n = 14; 41.9 ± 1.5 kg LW, 2.5 ± 0.1 units BC; 6.4% CP, 1.8 Mcal ME 
kg −1 ), and 3). Control (CC; n = 12; 45.1 ± 1.5 kg LW, 2.5 ± 0.1 units BCS). 
NEO and PEO goats were individually supplemented with cladodes 
(160 g d −1 ; 09:00–10:00 h), yet, PEO was enriched in a fermentation bi-
oreactor (1% of Scaromices cereveciae, + 1% urea + 0.1% of ammonium 
sulphate). Transrectal ultrasonographic scannings (TRUS; n = 3) were 
performed in April to confirm goatʹs anestrus status. After an adjust-
ment period of 10- days, the NEO and PEO continue the Opuntia sup-
plementation another 20- days along exposure to testosterone- treated 
males of proven libido and fertility (Alpine- Saanen males, 2/group). 
Neither LW (p > 0.05) nor BCS (p > 0.05) differed among groups, yet, 
increased (p < 0.05) ESI % and ESL h (p < 0.05) occurred in PEO & NEO 
vs. CONT (100%, 57%, 42% and 62 ± 4.2, 60.0 ± 6.0, 32.0 ± 5.20 h, 
respectively). Besides, PEO had the greatest OR (p < 0.05) vs. NEO & 
CONT (1.3 ± 0.2, 0.7 ± 0.2 and 0.4 ± 0.2, respectively). Hence, peri- 
breeding targeted  Opuntia cladodes suppl.  in mix- breed dairy goats ex-
posed to the male effect increased estrus induction, estrus latency and 
ovulation rate during the anestrous season. The last has the potential 
for application to marginal goat production systems.         

  P 143  |    Influence of females body mass on 
selected features of the first and second egg in 
Wrocław Meat Pigeon hatch 
     M     Miąsko    ;     M     Łukasiewicz    ;     J     Gruszczyńska    ;     W     Świderek    ; 
    B     Grzegrzółka    
   Faculty of Animal Sciences, Warsaw University of Life Sciences – SGGW, Warsaw, 
Poland   

     Wrocław Meat Pigeon is one of the Polish pigeon breeds. Females lay 
in average 10 pairs of eggs yearly. In each hatch the first egg is laid 
7–10 days after copulation, the second 48 h later. Their incubation 
lasts for 16–19 days. The aim of this study was to assess the influence 
of female body mass (FBM) on selected features of eggs. The study 
was carried out on 9 females, each producing 2 eggs/hatch. Birds 
were kept indoors and caged in pairs, at 12 h/12 h light cycle and 
changing environmental conditions. Feeding and eggs collection took 
place twice a day, while water was constantly replenished. Eggs were 
weighted and measured. Additionally, the strength of shells was as-
sessed. Spearman correlations between these features and FBM were 
estimated with IBM SPSS Statistics 23 PL and statistical significance 
of the obtained differences estimated with t Student Test. We found 
that average weight of second eggs was higher than of the first ones 
(23.52 g ± 1.61 g and 22.01 g ± 1.65 g, respectively). The second egg 
was in average 1.37 mm longer and 0.41 mm wider than the first one. 
It was found that all features, except strength, were higher for the sec-
ond egg laid, yet in case of weight and length the difference was close 
to statistically significant. A highly significant, positive correlation 
was found between the weight and width (r = 0.867, p = 0.0025) of 
the first egg, as well as between the weight and length of the second 
(r = 0.833, p = 0.0053). There was no influence of FBM on egg weight.         
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  P 144  |    Extracorporeal developmental capacity 
of inter- species (caprine- bovine) nuclear- 
transferred (NT) embryos does not differ 
remarkably from developmental capacity of intra- 
species (caprine) NT embryos 
     E     Mielczarek    ;     M     Samiec    ;     M     Skrzyszowska    
   Department of Biotechnology of Animal Reproduction, National Research Institute 
of Animal Production, Balice n. Kraków, Poland   

     Our study was conducted to compare the rates of ex vivo develop-
ment between inter- species (caprine- bovine; C/B) cloned embryos 
(Group I; GI) and intra- species (caprine; C) cloned embryos (Group II; 
GII). In GI, to generate inter- species clonal cytoplasmic hybrids (cy-
brids), enucleated in vitro- matured bovine oocytes (ooplasts) were 
reconstructed with the cell nuclei of adult goat peripheral blood- 
derived fibroblast- like cells (AGPB- FLCs) that had been subjected 
to contact inhibition. In GII, to create intra- species clonal cybrids 
(CL- CBDs), metaphase II- stage caprine ooplasts were reconstructed 
with the cell nuclei of contact- inhibited AGPB- FLCs. The inter-  or 
intra- species CL- CBDs that had been efficiently electrofused and 
subsequently underwent delayed chemical activation were intended 
to be in vitro cultured. In GI, from among 137 cultured inter- species 
NT embryos, 104 (75.9%) a  were cleaved. The proportions of em-
bryos that developed to morula (M) and blastocyst (B) stages were 
36/137 (26.3%) a  and 22/137 (16.1%) a , respectively. In GII, out of 
128 cultured intra- species NT embryos, 103 (80.5%) a  were able 
to divide, but 38 (29.7%) a  and 23 (18.0%) a  reached the M and B 
stages, respectively (a,a: p ≥ 0.05; Chi- square test). Summing up, 
the competences of inter- species (C/B) NT embryos to complete 
their development to the M/B stages did not vary significantly from 
those noticed for intra- species (C) NT embryos. This appears to be 
related to close taxonomic distance and phylogenetic consanguinity 
between donor specimens of somatic cells ( Capra aegagrus hircus ) 
and donor specimens of nuclear recipient oocytes ( Bos primigenius 
taurus ). Such characteristic features are observed in intra- family 
(Bovidae) and inter- genus (Capra- Bos) model of inter- species clon-
ing of domestic goats.         

  P 145  |    Computed tomography of the paranasal 
sinuses in 1- day- old puppies 
     M     Mikuła    ;     J     Bonecka    ;     F     Pankowski    ;     J     Gruszczyńska    ;     BJ  
   Bartyzel    
   Warsaw University of Life Science – SGGW, Warsaw, Poland   

     In dogs, the paired frontal sinus, the maxillary recess and the sphe-
noidal recess are found. Morphology of these structures undergoes 
significant changes, depending on the morphotype of the dog. This is 
important from a clinical point of view and during the interpretation of 
the computed tomographic image. The aim of the study was to deter-
mine the usefulness of computed tomography in the recognition and 

assessment of the extent of the paranasal sinuses in newborn puppies. 
Also, it was an opportunity to evaluate the occurrence of any coex-
isting head disorders. The study involved 50 stillborn or euthanized 
1- day- old puppies, from which 32 were dolichocephalic and 18 brach-
ycephalic. CT was performed using a 16- slice helical scanner (Philips) 
with the following scan parameters: 120 kV, 200 mA, tube rotation 
time 0.5 s, slice thickness 0.5 mm, pitch 0.641, reconstruction interval 
0.5 mm. The maxillary recess had mean 1.3 mm × 1.5 mm in height 
and width in the transverse plane. Air- filled frontal sinus was observed 
in 26 dolichocephalic and 8 brachycephalic dogs and its extent was 
markedly smaller in the brachycephalic morphotype. Four brachyce-
phalic puppies, in which air- filled frontal sinus was not present, had 
coexisting cleft palate. The sphenoidal recess was not detected in any 
of the animals. Early diagnostic imaging, including computed tomog-
raphy, gives the opportunity to detect skull abnormalities that are not 
recognized during clinical examination and additional tests used rou-
tinely in the veterinary medicine.         

  P 146  |     Chaetomium spp , a new agent identified 
in equine endometritis 
     J     Miro    ;     F     Noto    ;     S     Bonilla    ;     M     Papas    ;     N     Carreras    ;     MA     Calvo    
   Equine Reproduction Service, Department of Medicine and Surgery, Veterinary 
Faculty, Autonomous University Barcelona, Bellaterra (Barcelona), Spain   

     A 6 years old Andalusian mare was referred to our center in March 
2004 because of infertility. The mare was born and bred in Spain, 
no previous foaling, but vagina and cervix were lacerated by natural 
mating. The mare was flushed, treated with antibiotics and mated 
repeatedly but with no pregnancy result. Ultrasound showed a hy-
perechogenic cervix (fibrotic) with 2 hypoechoic areas. Numerous 
PMN neutrophils and unidentified filamentous structures were ob-
served by cytology. Endometrial swab culture evidenced the pres-
ence of Streptococus equi Zooepidemicus and fungi Chaetomium 
spp. The case was considered a casual finding. But on May 2016, a 
Swedish Warmblood mare was referred due to infertility. The mare 
was born and bred in Sweden and had foaled 8 times. The last par-
turition, in 2013, was a complicated dystocia. Then mare was re-
peatedly flushed, treated with antibiotics, inseminated and mated 
without success. Ultrasound control showed intrauterine fluid dur-
ing estrous and vaginoscopy evidenced an irregular and fibrotic 
cervix. Uterine cytology showed absence of PMN, and filamentous 
structures. By culture no bacterial growth but a lot of Chaetomium 
globosum fungi growth. Endometrial biopsy was classified as III sta-
dium (Kenney and Doig, 1986). Chaetomium are fungi that grow in 
cellulose medium (perhaps stable floor), and this has never been de-
scribed as endometritis agent. Obviously, Chaetomium was not the 
primary cause of endometritis, although the first mare had an acute 
endometritis, but with bacteria, the second one had an endometrio-
sis. Failure in uterine defense mechanisms may be a predisposing 
factor to colonize uterus as opportunist. But, can it survive in uterine 
medium?         
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  P 147  |    Combination of GnRH- prostaglandin 
and ram effect may enhance the reproductive 
performance of Karakul ewes during the non- 
breeding season 
     A     Mirzaei    1    ;     M     Mohebbi-Fani    2    ;     A     Omidi    2    ;     S     Nazifi    1    
    1 Department of Clinical Sciences, Shiraz University, Shiraz, Iran  ;       2 Department 
of Animal Health Management, School of Veterinary Medicine, Shiraz University, 
Shiraz, Iran   

     The effect of a GnRH injection plus two injections of PGF 2α  (10- days 
apart) combined with ram effect was studied in Karakul ewes during 
the non- breeding season. Progesterone (P4) concentrations, preg-
nancy rate, twin lambing and litter size were evaluated. Seventy ewes 
(2–4 years old) were divided into a treatment (n = 40) and a control 
(n = 30) group. Fifteen days before ram release (day −15), the treat-
ment group was injected with GnRH (buserelin; 4.2 μg) intramuscularly 
followed by two injections of PGF 2α  (D- Cloprostenol; 0.15 mg) on days 
−10 and 0. The rams were released into the ewe flock after the second 
prostaglandin injection (day 0). Blood samples of ewes were collected 
on days −15, −10 and 0 before ram release and days 20 and 70 after 
that. The treatment group had higher P4 concentrations compared 
to the control ewes on day −10 (3.50 ± 0.33 vs. 2.70 ± 0.35 ng/ml) 
though the difference was not significant (p > 0.05). Based on plasma 
P4 concentrations on day 70 (>2.5 ng/ml), a higher pregnancy rate was 
detected in the treatment group compared to the control ewes (92.5% 
vs. 73.3%; p = 0.04). Twin lambing rate was higher in the treated group 
compared to the control ewes (22.2% vs. 0.0%; p < 0.05). The litter 
size of the control and treated ewes was 1.0 ± 0.0 and 1.22 ± 0.10, 
respectively (p < 0.05). In the non- breeding season, the GnRH- PGF 2α  
treatment plus ram effect may enhance the pregnancy and lambing 
rates, twin pregnancies and litter size in Karakul ewes.         

  P 148  |    Thyroid profiles during the postpartum 
period in primiparous dairy cows with different 
levels of the ovarian activity 
     O     Mityashova    ;     A     Solomakhin    ;     I     Lebedeva    
   L.K. Ernst Institute of Animal Husbandry, Russian Academy of Agricultural Sciences 
(RAAS), Podolsk, Russia   

     Hormones regulating metabolism are known to affect the female 
reproductive system. The aim of the present research was to study 
serum profiles of thyroid hormones during the postpartum period in 
primiparous dairy cows in relation to their ovarian activity. Blood sam-
ples from 47 Holstein cows were collected 2 weeks before calving and 
1, 3, 5, 7, and 13 weeks after calving. After the 7th week postpartum, 
cows were divided into three groups according to their ovarian status: 
(1) normally cycling animals (CY, n = 26), (2) animals with a low ovar-
ian activity (small ovaries having no corpus luteum nor large follicles; 
LA, n = 11), and (3) animals with inactive ovaries (small ovaries having 
no corpus luteum nor large/medium follicles; IO, n = 10). The diag-
nosis was confirmed by ultrasonography and progesterone analysis. 

Hormonal levels in the serum were measured by ELISA. The serum 
content of thyroxine (T4) decreased after calving in all cows; however, 
this decrease was more profound in the IO group (1.7 times) than in 
CY or LA groups (1.4–1.5 times). In CY and IO cows, the level of triio-
dothyronine (T3) was maximal 1 week after calving and then declined 
1.2 times (p < 0.05) and 1.6 times (p < 0.001), respectively, by the 5th 
week. Concurrently, the highest T3 level in LA cows was observed 
3 weeks postpartum and its 1.7- fold reduction (p < 0.01) was found 
only at the 13th week. The T4/T3 ratio fell after calving and then rose 
in all groups. These changes occurred earlier in CY and IO cows than 
in LA ones and were more pronounced in IO animals. Thus, the level 
and duration of the shift in the postpartum balance between T4 and 
T3 may be related to suppression of the ovarian activity in primipa-
rous dairy cows. (The study was supported by FASO Russia and RFBR 
(16- 34- 00875).)         

  P 149  |    Molecular interactions between porcine 
CYP1A1 and selected dioxins may help to explain 
the high resistance of TCDD to biodegradation 
     T     Molcan    1    ;     S     Swigonska    2    ;     K     Orlowska    1    ;     A     Nynca    2    ; 
    A     Sadowska    1    ;     M     Ruszkowska    1    ;     RE     Ciereszko    1,2    
    1 Department of Animal Physiology, University of Warmia and Mazury in 
Olsztyn, Poland  ;       2 Laboratory of Molecular Diagnostics, Faculty of Biology and 
Biotechnology, University of Warmia and Mazury in Olsztyn, Poland   

     Polychlorinated dibenzo- p- dioxins are widespread by- products of 
human industrial activity that may adversely affect living organisms. 
Exposure to dioxins have toxicological effects on cells and tissues 
influencing, among others, reproductive system. It was found that 
TCDD affected progesterone (P4) and estradiol (E2) production by 
granulosa and theca interna cells in pigs, rats and humans. Dioxins are 
metabolized by cytochrome P450 enzymes e.g., CYP1A1. However, 
molecular mechanisms responsible for different resistance to bio-
degradation displayed by particular dioxins are unknown. In the pre-
sent study, the molecular interactions between five selected dioxins 
and porcine CYP1A1 (pCYP1A1) protein were investigated by in 
silico approach. It was found that the ability of a dioxin to undergo 
pCYP1A1- mediated degradation is associated mainly with the number 
and position of chlorine atoms in the dioxin molecule. Among all ex-
amined congeners, 2,3,7,8- tetrachlorodibenzo- p- dioxin (TCDD) dem-
onstrated the highest affinity (−33.32 ± 0.02 kcal/mol) to pCYP1A1 
and the greatest distance (5.2 ± 0.3 Å) to the active site of the en-
zyme. In contrast to other dioxins, the binding of TCDD molecule 
to the pCYP1A1 active site caused a rapid and long- lasting closure 
of substrate channels resulting in the confinement of the molecule 
within the pCYP1A1 active site. Identification of specific aa residues 
involved in the TCDD- pCYP1A1 interactions and aa residues flank-
ing the substrate channels may help to explain the extended half- life 
of TCDD molecule in living organisms. (This study was supported by 
grants No. 2012/05/B/NZ9/03333, UWM No. 528.0206.0806, and 
2016/21/N/NZ9/02320. This research was supported in part by PL- 
Grid Infrastructure.)         
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  P 150  |    The potential role of Nodal in mare 
endometrosis 
     S     Morazzo    1    ;     MR   Rebordão    2    ;     A     Amaral    1    ;     E     Walewska    3    ; 
    M     Zakrzewska    3    ;     AM     Galvão    3    ;     A     Szóstek-Mioduchowska    3    ; 
    D     Skarzynski    3    ;     G     Ferreira-Dias    1    
    1 CIISA, Faculty of Veterinary Medicine, University of Lisbon, Lisbon, Portugal  ;  
     2 Coimbra College of Agriculture, Coimbra, Portugal  ;       3 Polish Academy of Science, 
Olsztyn, Poland   

     Members of TGFβ superfamily, as Nodal and TGFβ1, have an impor-
tant role in mareʹs reproduction. Their dysfunction may contribute for 
uterine pathologies. Endometrosis is a degenerative process with a 
switch of normal endometrium to fibrotic tissue. The aim was to study: 
(i) how Nodal may influence the receptors of PGE2 (EP2; EP4), TGFβ1 
(ALK5; TGFRII), and its own (ALK4; ALK7) mRNA level and prostaglan-
din (PG) secretion in equine endometrium; and (ii) estrous cycle and 
endometrosis influence on these vias. Endometria from follicular (FP; 
n = 6) and mid luteal phases (MLP; n = 6) were classified in Kenneyʹs 
categories (cat) I and IIA (n = 7), or IIB and III (n = 5) and incubated 
(24 h; 37°C, 5% CO 2 ) with TNF, oxytocin or Nodal (0.1, 1; 10 ng/ml). 
The mRNA expression was assessed by qRT- PCR and ELISA was used 
for PG measurement. In cat I/IIA endometria, Nodal down- regulated 
EP2, EP4 and ALK4 mRNA expression and up- regulated TFGRII in 
both FP and MLP; and ALK5 and ALK7 only in MLP. In cat IIB/III, 
Nodal up- regulated mRNA levels of EP2, EP4 and ALK5 in FP, and 
ALK4 and ALK7 in MLP, whereas it inhibited TGFRII and ALK4 in FP, 
and EP2, EP4, ALK5 and TGFRII in MLP. Nodal (0.1 ng/ml) stimulated 
PG production, decreased PGE2 in FP (at 1 ng/ml) and inreased PGF 2α  
in MLP (at 10 ng/ml). In conclusion, Nodal may be involved in endo-
metrosis in the mare, by impairment of anti- fibrotic PGE2 and pro- 
fibrotic TGFβ1 signaling pathways and increasing PGF 2α  production.         

  P 151  |    Genes encoding mammalian oviductal 
proteins involved in fertilization are subjected to 
gene death and positive selection 
     C     Moros-Nicolás    ;     G     Goudet    ;     P     Monget    
   Joint Research Unit for Reproductive and Behavioural Physiology (PRC), INRA, 
Nouzilly, France   

     Oviductal proteins are known to play an important role in mammalian 
fertilization, as proteins are of seminal fluid. However, in contrast with 
the latter, the former ’ s phylogenetic evolution has been poorly stud-
ied. The aim of the present work was to study in sixteen mammals the 
evolution of sixteen genes that encode oviductal proteins, which are 
known to be involved in at least one of the following steps: 1) sperm- 
oviduct interaction, 2) acrosome reaction, and/or 3) sperm- zona pel-
lucida interaction. The analysis of the phylogenetic trees of these 
genes was made with Ensembl, the identification of pseudogenes was 
investigated with Genomicus, Mapviewer and tBLASTn analyses. The 
identification of positive selection was made using the PhyleasProg 
server. Most genes were present in all studied mammals, but some 

genes were found as putative pseudogenes: ANXA5 and DMBT1 
in tarsier, and probably PAEP in tarsier, mouse, rat, rabbit, dolphin 
and megabat, PTGDS in microbat and PLG in megabat. For 5 genes 
(DMBT1, HSPA8, NPPA, PAEP and PTGDS) positive selection was 
not found. For 4 genes (ANXA1, ANXA4, ANXA5 and HSPA5) branch 
site positive selection was found, whereas for 7 genes (ANXA2, LTF, 
OVGP1, PLG, S100A11, SPAM1 and SPP1) branch site model and 
model site positive selection were found. These results strongly sug-
gest that genes encoding oviductal proteins that are important for 
gamete fertilization are subjected to positive selection during evo-
lution, as numerous genes encoding proteins of mammalian seminal 
fluid. This indicates a potential selective pressure for processes such 
as speciation.         

  P 152  |    Comparative effects of addition of 
superoxide dismutase and reduced glutathione on 
cryopreservation of Sahiwal bull semen 
     A     Murtaza    1    ;     M     Ahmad    2    ;     M     Zubair    2    ;     S     Umar    1    
    1 University of Veterinary and Animal Sciences, Lahore, Pakistan  ;       2 University of 
Agriculture Faisalabad, Faisalabad, Pakistan   

     The current study was planned to investigate the effects of anti-
oxidants on quality of frozen- thawed Sahiwal bull semen. Semen 
was collected twice a week for 8 weeks by artificial vagina from six 
Sahiwal bulls kept at the Semen Production Unit Qadirabad, Sahiwal, 
Pakistan. The qualifying semen ejaculates were pooled and divided 
into 10 equal aliquots. Semen dilution was done in Tris citric acid ex-
tender (TCA), without antioxidants (control), or supplemented with 
either superoxide dismutase (SOD) (50, 100 and 200 IU/ml), or re-
duced glutathione (0.5, 1.0 and 2.0 mM) or combinations of SOD and 
reduced glutathione (50 IU/ml SOD and 0.5 mM reduced glutathione, 
100 IU/ml SOD and 1.0 mM reduced glutathione and 200 IU/ml SOD 
and 2.0 mM reduced glutathione). Extended semen was loaded into 
0.5 ml French straws, cooled from 37°C to 4°C, equilibrated for 4 h, 
frozen and stored in liquid nitrogen at −196°C. The post- thaw sperm 
motility, viability, acrosome and membrane integrity were significantly 
(p < 0.01) higher in samples treated with100 IU/ml of SOD, 1.0 mM 
and 2.0 mM of reduced glutathione, or 50 IU/ml of SOD plus 0.5 mM 
of reduced glutathione. Thus, it was concluded that post- thaw semen 
quality of Sahiwal bulls may be improved by inclusion of SOD @ 
100 IU/ml, reduced glutathione @ 0.5, 1.0 mM and combination of 
SOD and reduced glutathione @ 50 IU/ml plus 0.5 mM.         

  P 153  |    Prevalence of anoestrus in dairy cows 
     G     Naglis    ;     I     Fasulkov    ;     M     Karadaev    ;     R     Vasileva    ;     N     Vasilev    
   Department of Obstetrics, Reproduction and Reproductive Disorders, Faculty of 
Veterinary Medicine, Trakia University, Stara Zagora, Bulgaria   

     The aim of the present study was to determine the prevalence of 
postpartum anoestrus among dairy cows reared in three cattle farms. 
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The course of the postpartum period was monitored in 503 Holstein- 
Friesian cows. Clinical signs of oestrus were observed in 52.7% of 
the cattle.Oestrus was registered by the Heat- Time system. Cows 
without clinical signs of oestrus were examined on the 45th and 
60th day postpartum via transrectal ultrasonography to detect the 
presence or absence of ovarian structures. Oestrus was present in 
15.7% of primiparous and 37.0% of multiparous cows (p < 0.001). The 
highest relative proportion of anoestrus was demonstrated in cows 
from the group with follicle size ˃10 mm without corpus luteum (CL) 
(27.4%), followed by the group with CL (10.1%), hypofunction (5.2%) 
and follicular cysts (4.6%). The occurrence of anoestrus was different 
between the spring- summer (29.4%) and the autumn- winter period 
(17.9%; p < 0.01). As parity and season of calving were concerned, 
the highest relative proportion of anoestrus was observed in multipa-
rous cows that calved in the spring and summer (19.9%), as compared 
to primiparous cows (9.5% p < 0.05).The results were subjected to 
statistical treatment program StatSoft. In conclusion, anoestrus was 
prevalent among a significant part of dairy cows, especially during 
the spring and summer periods, which necessitates the performance 
of additional examinations between the 45th and the 60th postpar-
tum day and respective treatment for induction of oestrus and timely 
conception.         

  P 154  |    Echographic parameters of the 
corpus luteum and uterine horn in cows under 
intrauterine growth retardation and embryo 
death 
     A     Nezhdanov    1    ;     V     Mikhalev    1    ;     S     Shabunin    1    ;     E     Lozovaya    2    ; 
    K     Lobodin    2    
    1 All- Russian Veterinary Research Institute of Pathology, Pharmacology and Therapy, 
Voronezh, Russia  ;       2 Voronezh State Agricultural University named after Emperor 
Peter the Great, Voronezh, Russia   

     Functional insufficiency of the corpus luteum (CL) is one of the 
dominating factors of embryonic development disorders in ani-
mals. The aim of the research was to determine various metric and 
functional parameters of CL during physiological formation of the 
embryo, and its role in embryonic growth retardation and death. 
The trial included 57 cows. Ultrasonic scanning of the reproduc-
tive tract was realized, blood concentrations of progesterone was 
tested during several stages in pregnancy (19th–23rd, 28th–32nd, 
38th–45th days). According to the results of the last ultrasonic 
scanning the animals were divided into three groups: physiologi-
cal formation and growth of the embryo (group I, n = 26), growth 
retarded embryos (group II, n = 20) and death embryos (group III, 
n = 11). Animals of group II demonstrated a significantly smaller 
CL diameter than cows of group I by 23.9–27.3%, and group III 
by 28.3–35.6% during the same period, the level of progesterone 
blood concentration – by 7.9–17.0% and by 12.0–43.3%, respec-
tively, uterine horn cavity – by 22.0–37.8% and 44.8–69.0%. The 
results of the research allow to conclude that ultrasonic monitoring 

of the CL and horn (uterus) parameters at early stages of pregnancy 
may be used not only for its diagnosis but also for predicting po-
tential disorders of embryonic development for eventual treatment 
and prevention measures.         

  P 155  |    The efficiency of ovarian responses to 
the estrus synchronization and superovulation of 
sheep in Kuwait 
     E     Nikitkina    ;     E     Pestunovich    ;     A     Krutikova    ;     O     Balashova    ; 
    K     Plemyashov    
   Russian Research Institute of Farm Animal Genetics and Breeding, St. Petersburg, 
Russia   

     The main disadvantage of mutiple ovulation and embryo transfer 
(MOET) programs in sheep is the high variability of responses to 
super ovulation protocols and insufficient estrus synchronization of 
donors and recipients. The aim of the study was to evaluate the ef-
fectiveness of estrus synchronization and superovulation protocols on 
ovarian responses in sheep of local breeds in Kuwait. Twenty- three 
sheep received an intravaginal progesterone- releasing device (CIDR) 
for 14 days (day 0 – day14). A single i.m. injection of 0.25 mg clo-
prostenol (PGF 2α  analogue) was given on the day of CIDR removal. 
On Day 12, a superovulatory pFSH (Pluset ® ) treatment was given to 
4 ewes. Total pFSH (200 mg) doses were administered in eight i.m. 
injections (40 mg, 40 mg, 30 mg, 30 mg, 20 mg, 20 mg, 10 mg, 10 mg) 
given twice a day. On day 14, the CIDR was removed, and 200 IU 
of eCG and 0.25 mg cloprostenol administered. Ovarian responses 
were assessed by laparoscopy on Day 21. The work was carried out 
in December, the temperature in Kuwait was 10–15°C. There were 
60.9% sheep with normal corpora lutea (CL), 13.1% sheep had folli-
cles and 26.9% had inadequate luteal structures or both structures (CL 
and follicles). Three (75%) superovulated ewes had from 8 to 16 CLs. 
Thus, the used synchronization and superovulation protocol in sheep 
of local breeds in Kuwait has been quite effective. However, more 
research is needed to find even more efficient estrus synchronization 
protocols for sheep in the climatic conditions of Kuwait.         

  P 156  |    Storage of in vivo- derived porcine 
blastocysts for 48 h in two culture media at 25°C 
or 37°C without controlled gassing 
     A     Nohalez    1    ;     CA     Martinez    1    ;     I     Parrilla    1    ;     J     Sanchez-Osorio    2    ; 
    J     Roca    1    ;     MA     Gil    1    ;     EA     Martinez    1    ;     C     Cuello    1    
    1 University of Murcia, Murcia, Spain  ;       2 Topigs- Norsvin, Madrid, Spain   

     This study aimed to design a liquid storage system for porcine blasto-
cysts. Early (E; N = 142), full (F; N = 189) and expanded (Ex; N = 153) 
blastocysts were stored for 48 h at 25°C or 37°C, in two culture media 
without controlled CO 2  gassing (The chemically defined TL- HEPES- 
PVA and the semi- defined NCSU23- HEPES- BSA). Embryo viability 
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and embryonic development were morphologically assessed at 24 h 
and 48 h of storage. Then, embryos were cultured under conventional 
conditions into an incubator (NCSU23- BSA- fetal calf serum, 38.5°C, 
5% of CO 2  and 95% humidity) for additional 48 h to re- assess viabil-
ity. Blastocysts (E, F and Ex) cultured under conventional conditions 
were used as controls. The viability at 48 h and after culture was nega-
tively affected (p < 0.05) by the storage in TL- HEPES compared with 
the controls; while viability of blastocysts stored in NCSHU23- HEPES- 
BSA was not affected and was close to 100% for all blastocyst stages. 
Embryo development at 48 h of storage was delayed (p < 0.05) in all 
experimental groups compared with controls. All blastocysts stored at 
25°C for 48 h (E and F) or 24 h (Ex) maintained an intact zona pellu-
cida. However, around 30% of Ex blastocysts were hatched at 48 h 
of storage in both temperature groups. This study demonstrated that 
liquid storage of blastocysts for 48 h (E and F) or 24 h (Ex) in NCSU23- 
HEPES- BSA at 25°C preserves embryo viability and maintains an intact 
zona pellucida, which makes this method useful for the transport of 
porcine blastocysts for ET. (Supported by MINECO (RTC- 2016- 5448- 2 
and AGL2015- 69735- R) and Seneca Foundation (19892/GERM/15)).         

  P 157  |    The histological analysis of 
spermatogenic epithelium twelve months after 
deslorelin implant administration in toms 
     R     Novotny    1    ;     P     Cizek    1    ;     A     Bartoskova    1    ;     P     Prinosilova    2    
    1 Veterinary and Pharmaceutical University Brno, Brno, Czech Republic  ;       2 Veterinary 
Research Institute, Brno, Czech Republic   

     Suppression of the spermatogenic function was described as being 
very variable, even 7 months after the administration of the deslorelin 
implant (Novotny et al. 2015,  Theriogenology  83:1188–93). The aim of 
this study was to evaluate the suppression of spermatogenesis in toms 
twelve months after GnRH agonist deslorelin implant insertion and 
to compare efficiency to that in dogs 5 months after azagly- nafarelin 
implant insertion (Goericke- Pesch et al. 2009,  Reprod Dom Anim  44 
(Suppl. 2):302–8). Five healthy, sexually mature toms were involved 
in the study. A deslorelin implant was administered subcutaneously. 
One year later semen was collected by electroejaculation in all toms 
and then all animals were castrated. Two hundred cross sections of 
seminiferous tubules were analysed by histological evaluation and 
the degree of suppression was assessed. The animals were assigned 
into groups according to the majority of tubules with the most de-
veloped germ cells observed: G0, spermatogonia; G1, spermatocytes; 
G2, round spermatids; G3, elongating spermatids and G4, elongated 
spermatids. The evaluation showed a high individual variation in the 
degree of suppression of spermatogenesis. Two toms were assigned 
to G0, one to G2 and two to G3. The collected semen contained no 
spermatozoa. According to the findings, the spermatogenic suppres-
sion in toms is unlikely to reach the degree that was described in dogs, 
i.e. to the level of spermatogonia/primary spermatocytes as the most 
developed germinal cells present. Nevertheless, due to the absence of 
spermatozoa in semen, all animals were considered as infertile.         

  P 158  |    Luteal expression of the canine relaxin 
(RLN) system during pregnancy and at normal and 
antigestagen- induced parturition: hypophyseal 
localization and implications for luteotropic 
function 
     M     Nowak    ;     MP     Kowalewski    
   Institute of Veterinary Anatomy, Vetsuisse Faculty, University of Zurich, Zurich, 
Switzerland   

     RLN, acting through its receptors, RXFP1 and RXFP2, plays sev-
eral roles during pregnancy in mammals, including indirect effects 
through stimulation of prolactin (PRL) release from hypophysis. In 
the domestic dog RLN originates from the placenta and is known as 
the only marker of gestation. However, the luteal expression of RLN- 
system has not been studied so far. Therefore, here the expression 
of RLN, RXFP1 and −2 was investigated in canine corpus luteum 
(CL) during pregnancy: pre- implantation (days (d.)8–12; n = 5), post- 
implantation (d.18–25; n = 5), mid- gestation (d. 35–40; n = 5) and 
at normal (n = 3) and antigestagen- induced luteolysis (Aglepristone, 
applied at mid- gestation; 10 mg/kg bw; 2×/24 h apart, n = 10). 
Immunohistochemistry (IHC) with custom- made canine- specific an-
tibodies and TaqMan qPCR were applied. Moreover, co- localization 
of RLN- system and prolactin PRL was assessed in canine pituitary 
gland by IHC. The expression of luteal RLN was time- dependent, 
increased following implantation towards mid- gestation and de-
creased significantly at prepartum. Antigestagen- treatment re-
sulted in suppression of luteal RLN and RXFP2, but not RXFP1. RLN 
was localized predominantly in luteal cells, whereas RXFP1 and −2 
were additionally strongly represented in luteal macrophages. All 
RLN- system members were found in canine hypophysis, with the 
most extensive signals for RXFP1 and −2. They were co- localized 
in pituitary lactotroph cells expressing PRL. In conclusion, RLN 
seems to be involved in auto/paracrine regulation of CL function 
in dogs in a time- dependent manner. The circulating, but also lo-
cally produced RLN, appears to act in adenohypophyseal cells pro-
viding PRL. (Research supported by The SNSF research grant nr 
31003A_160251.)         

  P 159  |    Effect of energy balance on cyclicity in 
primiparous Holstein and SRB dairy cows 
     T     Ntallaris    1    ;     P     Humblot    1    ;     Y     Sjunnesson    1    ;     R     Båge    1    ;     B     Berglund    2    
    1 Department of Clinical Sciences, Swedish University of Agriculture Science, 
Uppsala, Sweden  ;       2 Department of Animal Breeding and Genetics, Faculty of 
Veterinary Medicine and Animal Science, Swedish University of Agriculture Science, 
Uppsala, Sweden   

     The objective of this study was to investigate the effect of two feed-
ing levels during the antepartum and postpartum period on proges-
terone profiles in primiparous Holstein (n = 22) and SRB (n = 22) 
dairy cows kept in a loose housing system, in order to identify poten-
tial differences in the way these breeds respond to different energy 



118  |     ABSTRACTS

balance profiles after calving. The control group (HE, n = 23) was fed 
a diet for high- producing cows (target 35 kg/days energy- corrected 
milk, ECM). A lower feeding intensity (LE, n = 21) was achieved by 
giving −50% concentrate to target 25 kg/days ECM. Diets were 
implemented 30 days before expected calving. The HE diet group 
had later commencement luteal activity (CLA) than the LE diet group 
(3.1 ± 0.12 vs. 2.8 ± 0.13 days; p < 0.01). Moreover, the days to CLA 
increased (p < 0.05) as the BCS within Days −14 and 30 related to 
calving increased. Overall, the Holstein cows in the HE diet group 
tended (p = 0.06) to have the lowest probability (0.25 ± 0.13) for a 
normal progesterone profile (NPP), compared with the other three 
groups (Holstein LE; 0.60 ± 0.15, SRB HE; 0.54 ± 0.15; SRB LE; 
0.54 ± 0.15). A NPP was defined as a first rise of milk progesterone 
above 3 ng/ml followed by regular cyclicity for 45 or more days after 
calving. The total number of cows with early CLA (before Day 30) 
increased (p < 0.05) as the energy deficit at nadir increased. Further 
research is in progress to identify mechanisms that may explain the 
obtained results. (Financed by EU grant number: FP7- KBBE- 2012- 6, 
PROLIFIC).         

  P 160  |    Bacterial count and quality of liquid 
stored boar semen with and without addition of 
antibiotics 
     C     Oehler    1    ;     E     Malama    1    ;     R     Gugelmann    2    ;     H     Bollwein    1    ;     F     Janett    1    
    1 Clinic of Reproductive Medicine, Vetsuisse- Faculty, University of Zurich, Zurich, 
Switzerland  ;       2 SUISAG, Sempach, Switzerland   

     In regard to reduce antibiotic use in pig production the aim of this 
study was to compare bacterial count and sperm quality of liquid 
boar semen processed with and without antibiotics (AB). A total of 
103 ejaculates were collected from Duroc and Premo ®  boars of two 
AI- stations. Equal parts of semen were extended (Androstar ®  Plus, 
Minitube, Germany) with and without addition of AB (Eurococktail, 
Minitube, Germany). Sperm characteristics and bacterial content 
were determined daily using CASA and flow cytometry during 
6 days of storage (18°C). There were no differences (p ≥ 0.05) in 
sperm characteristics in the first 2 days after collection and dilution 
of sperm with and without AB. At 2 and 4 days of storage moderate 
negative correlations (−0.25 < r < −0.50, p < 0.05) between bacte-
rial count and the percentage of plasma membrane-  and acrosome- 
intact sperm could be found in the group without AB, while in the 
group with AB there were no relationships (p ≥ 0.05) between these 
parameters. From day 4 on bacterial count was higher (p < 0.05) in 
the group without AB. The abstinence of AB had no negative ef-
fects (p ≥ 0.05) on motility and mitochondrial membrane potential 
of sperm during the whole experiment. In summary the abstinence 
of AB did not affect bacterial count and sperm quality in the first 
2 days after preservation of sperm. However, afterwards the bac-
terial count increases and the sperm quality declines in sperm 
preserved without AB compared to sperm diluted with extender 
containing AB.         

  P 161  |    Mammary squamous  –  cell 
carcinoma in a mare: clinical, cytological and 
immunofluorescent findings 
     J     Olszewski    ;     D     Domanska    ;     M     Domino    ;     B     Pawlinski    ; 
    M     Petrajtis-Golobow    ;     K     Gorski    ;     Z     Gajewski    
   Department of Large Animal Diseases with Clinic, VRC and CBR, Faculty of 
Veterinary Medicine, Warsaw University of Life Sciences – SGGW, Warsaw, Poland   

     Mammary tumors are very rare in livestock animals, especially in 
mares. Sporadic cases of mammary gland tumors in the horse include 
carcinomas with metastasis and adenomas, whereas no squamous- cell 
carcinomas (SSC) have been reported. We described the clinical and 
cytological findings in a mare with mammary gland SCC, discussing the 
results of immunofluorescent (IF) for determining the expression of 
PRL receptor, CD 10, VEGF, Ki67 and p53. An 18- year- old thorough-
bred mare was referred 10 days after parturition, for investigation of 
right mammary gland enlargement together with purulent discharge 
from the teat. The metastasis to the regional lymph nodes, vulva and 
vestibule of vagina were observed and locally aggressive biological 
behavior of the tumor was confirmed. Cytological evaluation of the 
mammary secretion revealed the prevalence of degenerated neutro-
phils, macrophages, giant cells and no presence of bacteria. Part of 
the cells demonstrated pyknosis and karyolysis, the others indicated 
polymorphism, anisokariosis and atypia. After euthanasia, samples 
were collected from mammary tissue (right and left) and fixed for 
histology and IF analysis. When compared to unaffected mammary 
gland (UM) the expression (%) of PRL R was significantly highest in 
right teat (4.94 ± 0.98), lower in left (1.88 ± 0.24) and the lowest in 
UM (0.20 ± 0.04). Similar pattern demonstrated expression of VEGF, 
p53 and Ki67 but no CD 10 with no difference between right teat 
(0.74 ± 0.05) and UM (0.74 ± 0.16). Significantly higher expression of 
CD10 (4.64 ± 0.70) was found in left teat. Mammary squamous – cell 
carcinoma in the mare demonstrates features of malignancy (Ki67, 
p53) and is able to create its own microenvironment (CD 10 and PRL 
R) including vessels proliferation (VEGF).         

  P 162  |    In vitro development of porcine cloned 
embryos is stimulated by genomic DNA of blood- 
derived fibroblast- like cells to a lesser extent 
than by genomic DNA of bone marrow- derived 
mesenchymal stem cells 
     J     Opiela    ;     M     Samiec    ;     M     Skrzyszowska    
   Department of Biotechnology of Animal Reproduction, National Research Institute 
of Animal Production, Balice n. Kraków, Poland   

     The purpose of this study was to examine the impact of not only adult 
peripheral blood- derived fibroblast- like cell (APB- FLC) nuclei, but also 
adult bone marrow- derived mesenchymal stem cell (ABM- MSC) nu-
clei on the ex vivo developmental capabilities of cloned pig embryos 
generated using either type of genomic DNA donor cell. Oocytes that 
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had attained the meiotic maturity status under extracorporeal con-
ditions were utilised as a source of genomic DNA recipient cells for 
the purposes of somatic cell nuclear transfer (SCNT). To form the 
ooplast- nuclear donor cell (NDC) complexes, the previously enucle-
ated oocytes were subjected to microinjection of contact- inhibited/
trypsinised APB- FLCs (Group I) or ABM- MSCs (Group II) under their 
zonae pellucidae. The ooplasts then underwent simultaneous fu-
sion with NDCs and electrical activation. In Groups I and II, 141/163 
(86.5%) a  and 123/135 (91.1%) a  oocytes were efficiently electrofused/
electroactivated and classified for in vitro culture, respectively (a,a: 
p ≥ 0.05; Chi- square test). Out of 141 and 123 cultured SCNT embryos 
assigned into Groups I and II, 88 (62.4%) A  and 114 (92.7%) B  exhibited 
cleavage activities, respectively (A,B: p < 0.001). The rates of embryos 
that completed their development to morula and blastocyst stages 
were 71/141 (50.4%) A  and 35/141 (24.8%) A  or 95/123 (77.2%) B  
and 51/123 (41.5%) B  in Groups I or II, respectively (A,B: p < 0.001). 
In conclusion, porcine SCNT embryos reconstructed with APB- FLCs 
were characterized by significantly lower competences to undergo 
the cleavage divisions and to reach the morula/blastocyst stages 
as compared to those reconstructed with ABM- MSCs. (Presented 
work was financially supported by the National Centre for Research 
and Development (grant number BIOSTRATEG2/297267/14/
NCBR/2016).).         

  P 163  |    Evaluation of two intravaginal implants 
for the synchronization of estrus in criollo cattle 
in Peru 
     C     Ordoñez    1    ;     E     Ampuero    1    ;     N     Huanca    1    ;     N     Llocallasi    1    ; 
    H     Cucho    1    ;     C     Hanzen    2    
    1 National University of Saint Anthony the Abbot, Cuzco, Peru  ;       2 Faculty of 
Veterinary Medicine, University of Liège, Liège, Belgium   

     The objective of this study was to compare the effect of two vaginal 
implants protocols on the follicular characteristics, the vaginal electri-
cal resistance and the pregnancy rate of criollo cattle reared in high 
altitude (3100 m). All the cows (n = 53) were selected after manual 
palpation and ultrasound examination of their genital tract. All the 
cows had a body condition score between 2.5 and 3.5 (range 1–5). On 
day 1 group of cows (n = 23) was treated with 1.38 g of progesterone 
(Easi- breedTM CIDR ®  Zoetis) and the other group (n = 30) with 1 g of 
progesterone (DIB system Agrihealth New Zealand) for 7 days. All the 
cows were treated at day 1 with 2 mg of estradiol benzoate (im), at day 
9 with 2 ml of prostaglandin (im) and at day 10 with 1 mg of estradiol 
benzoate. A timed artificial insemination was realized 54 h after the 
CIDR ®  or DIB removal. Pregnancy diagnosis was done by ultrasound 
45 days later. Vaginal conductivity and diameter and perimeter of 
the preovulatory follicle were measured at the time of insemination. 
There were no significant differences (p > 0.05) between both treat-
ments in the electrical resistance of the vaginal mucus, diameter and 
perimeter of the preovulatory follicle. The averages of these variables 
were 233 ± 36 ohms, 9.1 ± 1.9 mm and 24.6 ± 4.7 mm, respectively. 

Pregnancy rates of cows treated with DIB and CIDR were 63.3% and 
69.6%, respectively. No significant differences (p > 0.05) have been 
found. In conclusion, both treatments showed similar ovarian re-
sponse, electrical resistance and pregnancy rate in criollo cattle reared 
in altitude.         

  P 164  |    Changes in the proteome of porcine 
granulosa cella induced by TCDD 
     K     Orlowska    1    ;     S     Swigonska    2    ;     A     Sadowska    1    ;     M     Ruszkowska    1    ; 
    A     Nynca    2    ;     T     Molcan    1    ;     RE     Ciereszko    1,2    
    1 Department of Animal Physiology, University of Warmia and Mazury, 
Olsztyn, Poland  ;       2 Laboratory of Molecular Diagnostics, Faculty of Biology and 
Biotechnology, University of Warmia and Mazury, Olsztyn, Poland   

     Polychlorinated dibenzo- p- dioxins (dioxins) are by- products of 
human industrial activity. Due to its adverse effects as well as li-
pophilic character and low susceptibility to biodegradation, 2,3,7,8
- tetrachlorodibenzo- p- dioxin (TCDD) is considered to be the most 
toxic dioxin. An exposure of living organisms to TCDD may cause 
numerous pathologies including reproductive disorders. The effects 
of TCDD on the proteome of porcine granulosa cells (AVG- 16 cell 
line) were examined in the current study. The AVG- 16 cells were 
treated with TCDD (100 nM) for 12 h and total cellular proteins 
were isolated and purified. The proteome was examined by means 
of two- dimensional fluorescence difference gel electrophoresis (2- D 
DIGE), and the proteins of interest were identified by MALDI- TOF/
TOF tandem mass spectrometry. It was demonstrated that TCDD 
treatment affected the expression of multiple proteins. In silico anal-
ysis of data obtained from TCDD- treated cells revealed 87 differen-
tially expressed proteins (p < 0.01, fold change ≥2.0 in comparison 
to control). Sixty one proteins were found to be up- regulated and 26 
proteins were down- regulated by TCDD. Identification of proteins 
affected by TCDD will help to better understand molecular events 
involved in cell response to this highly toxic dioxin. (This study was 
supported by grants No. 2012/05/B/NZ9/03333 and UWM No. 
528.0206.0806.)         

  P 165  |    Elimination of bacteria from equine 
semen using colloid centrifugation before cool 
storage reduce H 2 0 2  production and increase 
functional sperm 
     C     Ortega Ferrusola    1    ;     E     Plaza    2    ;     E     Varela    2    ;     JM     Ortiz Rodriguez    2    ; 
    L     Anel-Lopez    1    ;     MC     Gil    2    ;     L     Anel    1    ;     F     Peña    2    ;     JM     Morrell    3    ;     J     Rey    2    
    1 University of León, León, Spain  ;       2 University of Extremadura, Cáceres, Spain  ;  
     3 Faculty of Veterinary Medicine and Animal Sciences, Swedish University of 
Agriculture Science, Uppsala, Sweden   

     Different procedures reduce microorganisms in semen during stor-
age. The aims of this study were to: 1) evaluate techniques to elimi-
nate total microflora load (TML) in cooled stored semen, 2) study 
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the relationship between microbial load and ROS production; 3) link 
microbial flora and functionality of cooled sperm. Ejaculates from 8 
stallions were processed as follows: A. extended semen (ES); B. con-
ventional centrifuged semen (CS) and C. Single layer centrifugation 
through Androcoll- E (SLC). All samples were preserved in INRA 96 
at 5°C for 72 h. Aliquots of native semen and treatments were taken 
for bacteriological analysis at T0, T24, T48 and T72 h. The ROS pro-
duction (dichlorodihydrofluorescein diacetate (H2DCFDA) for H 2 0 2  
and Cell- ROX for total ROS), viability (YO- PRO- 1- Ethidium) and lipid 
peroxidation (BODIPY) were assessed by flow cytometry. Bacteria 
isolated were  C. pseudodiphtericum ,  A. haemolyticum ,  Penicilium spp. 
Staphylococcus spp. ,  Streptococcus spp , and  Dermabacter hominis . SLC 
removed significantly more bacteria (p 0.01), 98.99% of microbial 
load (CFU/ml). TML correlated with dead sperm (r: 0.60 p < 0.05), live 
sperm (r: −0.75 p > 0.01), H 2 0 2  production (r: 0.74, p < 0.01), and Cell- 
ROX production (r: −0.47, p < 0.05). H 2 O 2  was reduced significantly in 
CS and SLC compared to ES (p 0.05). Androcoll- E- processed samples 
showed higher ROS production (Cell- ROX +) at 48 and 72 h (p < 0.05), 
indicating superoxide production due to higher sperm metabolism 
rather than oxidative stress. To conclude, the bacterial load of semen 
increased H 2 O 2  production and decreased the quality of cool- stored 
semen. SLC is the most efficient technique to remove bacteria from 
semen. (IJCI- 2014- 21671).         

  P 166  |    Intra-  and peri- testicular damage 
resulting in alterations in sperm morphology after 
testicular biopsy in a Holstein bull 
     H     Otzen    1    ;     M     Heppelmann    1    ;     C     Bajcsy    1    ;     C     Hettel    1    ; 
    E     Hasenpusch    2    ;     R     Brehm    3    ;     K     Rode    3    
    1 Clinic for Cattle, University of Veterinary Medicine Hannover, Hannover, Germany  ;  
     2 Rinderzucht Schleswig- Holstein eG, Neumünster, Germany  ;       3 Institute of Anatomy, 
University of Veterinary Medicine Hannover, Hannover, Germany   

     Testicular biopsy for evaluation of spermatogenesis can normally be 
performed in bulls with little adverse effects, but a 29 months old 
German Holstein bull was presented at the clinic with an increased 
percentage of morphologically abnormal sperms (>30%) as well as 
decreased sperm motility (55%). A testicular biopsy was collected 
to allow histological evaluation of spermatogenesis. During biopsy 
an increased bleeding was noted. Ultra- sonographic examination 
6 days later revealed an intra- testicular hematoma along the needle 
tracts. Another hematoma was detected outside the testis between 
scrotal layers. Testicular changes and parameters were followed for 
4.5 weeks by weekly ultrasonography and organization process of he-
matomas was documented. Furthermore, weekly semen collections 
revealed a doubling in morphologically abnormal sperms (mostly head 
and neck alterations) compared to initial values. Total motility did not 
exhibit considerable variations. Based on additional, to testicular bi-
opsy unrelated issues, a decision was made for slaughtering the bull. 
Testes will be retrieved for histological analysis and confirmation of 
ultra- sonographic findings. We propose that testicular biopsy should 

be performed after detailed imaging of greater testicular vessels in 
order to avoid hematoma induction to further increase the safety of 
the method. (Financial support was provided by the Association for 
Bioeconomy Research (FBF).)         

  P 167  |    Preliminary findings on some 
reproductive indices following administration of 
Diclair ®  to rabbit- does 
     A     Oyewunmi    ;     O     Leigh    ;     P     Kekere    
   University of Ibadan, Ibadan, Nigeria   

     Preliminary study of some reproductive indices on administration 
of daily double dose of 25 IU Diclair ®  HP- FSH to 20 (16 Treated, 
4 Control) crossbred adult rabbit- does (1.24 ± 0.26 kg), was con-
ducted. Does housed 4/group in hutches were fed concentrates 
(20% CP) and water ad lib. Parameters were evaluated 12 h (h) post 
2nd, 4th, 6th and 36 h post 6th injections (I). The differences (diff) 
between control (C) and treated (T) does in live- weight (1.19 ± 0.04 
and 1.28 ± 0.48) kg as well as whole genitalia (3.52 ± 0.26 and 
3.74 ± 4.21) g, respectively (resp.), were not significant (p > 0.05). The 
diff between C and T does in ovarian weight for the left (0.04 ± 0.01 
and 0.12 ± 0.08) g and right (0.04 ± 0.01 and 0.14 ± 0.08) g ovaries, 
resp. were significant. The diff between C (7.26 ± 1.14) cm and T 
(8.26 ± 2.37) cm does in the lengths of the vagina was not significant. 
The diff between C and T does in the number of follicles present on 
the left (24.75 ± 6.02 and 44.88 ± 14.26) and right (23.88 ± 5.84 and 
46.75 ± 14.67) ovaries, resp. were significant. The diff in the aver-
age number of follicles between 12 h post 2nd I (33.00 ± 6.93 and 
35.50 ± 12.12) and 12 h post 6th I (62.50 ± 1.73 and 65.00 ± 3.46) 
as well as 36 h post 6th I (42.00 ± 6.93 and 47.00 ± 8.08) on the 
left and right ovaries, resp. were significant. Histological evidence 
of ovulation was seen at 12 h post 6th I (left side) and both sides 
at 36 h post 6th I. The mean areas for 2o, 3o and ovulated follicles 
were 1.41 × 104 μm 2 , 2.37 × 105 μm 2  and 1.21 × 105 μm 2 , resp. We 
conclude that Diclair ®  HP- FSH induced follicle growth, with highest 
count and ovulation at 12 h post 6th I. These data will be useful in 
future superovulation studies.         

  P 168  |    European beaver ( Castor fiber ) penile 
bone in computed tomographic and post- mortem 
examination 
     F     Pankowski    ;     F     Rzepiński    ;     J     Bonecka    ;     B     Orłowska    ;     K     Anusz    ; 
    BJ     Bartyzel    
   Warsaw University of Life Sciences – SGGW, Warsaw, Poland   

     In the European beaver the penile bone is used to determine age and 
sex. In this species, there is no obvious external sex characteristics, 
thus gender differentiation in live animals is difficult. Traditionally, 
it is made by palpation of the baculum or radiographic examination, 
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but both these methods can sometimes give equivocal results. 2 
adult beaver cadavers were subjected to a radiographic and com-
puted tomographic examination. CT scan was performed on a 16- 
slice helical scanner (Philips) with the following parameters: 120 kV, 
235 mA, slice thickness 0.75 mm. In one of animals the penile bone 
was dissected for further evaluation. The topography and morphol-
ogy of the bone was then described. In the first animal, the bone was 
clearly visible on radiographs, while in the second the visibility was 
significantly limited due to the mineralized content of the adjacent 
anal glands. CT scans clearly revealed the presence of the baculum, 
with a similar picture in both individuals. It was located caudoven-
traly to the ischiatic arch and had a macelike shape with a protu-
berance on the cranial end. Its overall length was 3.3 cm, 0.2 cm 
height and 0.6 cm width at the widest point. There was a groove 
for the urethra running in the median plane on the ventral surface. 
Computed tomography perfectly depicts the baculum and can be 
used to determine sex, especially when routine methods do not give 
a definite answer. It also allows detailed measurements that are used 
to assess the age of the animal.         

  P 169  |    Histological findings from endometrium 
biopsies in jennies 
     M     Papas    ;     F     Noto    ;     S     Bonilla    ;     H     Marín    ;     J     Miró    
   Autonomous University of Barcelona, Cerdanyola del Vallès, Barcelona, Spain   

     Nowadays, endometrial biopsy in mare is a key diagnostic exami-
nation to give a correct prediction for fertility. In jennies, there is 
scarcity of literature on endometrial histological changes. Therefore, 
the aim of the present work was to define the uterine histological 
pattern in sub/infertile jennies with references to the classification 
of Kenney and Doig, as well as correlating it to their ages. Fifty jen-
nies were placed with jackasses of proven fertility. Thereafter, 14 
jennies with fertility problems were examined by endometrial bi-
opsies and obtained results were compared with biopsies from 12 
healthy jennies in estrous and 6 h post IA. All biopsy samples were 
placed in 10% formalin and processed for histologic preparation. 
The number, types and location of the different immune cell type 
(PMN, eosinophils) were recorded, and an average of 5 fields was 
assessed. We observed that endometriosis grading is correlated 
with the age of jennies as reported in mares. (IIA 13 ± 3.9 years, 
IIB 14.6 ± 5.5 years, III 16.3 ± 1.5 years). Large numbers of PMN 
were observed in all biopsies with highly degenerative endometrium 
(19–26%) compared to healthy jennies in estrus (1.53%) but lower 
than in jennies with acute post insemination endometritis (87.74%). 
Moreover, there were significant differences between the values 
of eosinophils in jennies with endometriosis compared to jennies 
with healthy endometrium, demonstrating that these cells increased 
significantly in category IIA and IIB. Further studies are required to 
establish the role of these eosinophils in the inflammation and de-
generative processes, and why PMN numbers are still elevated in 
most advanced endometriosis stages.         

  P 170  |    A case of uterine hematoma in a mare 
after an endometrial biopsy 
     S     Parrilla-Hernandez    1    ;     F     Reignier    2    ;     P     Barrière    2    ;     T     Blard    2    ; 
    J     Ponthier    3    ;     S     Deleuze    3    
    1 Physiology of Reproduction, Faculty of Veterinary Medecine, University of 
Liège, Liège, Belgium  ;       2 UE1297 PAO, INRA, Nouzilly, France  ;       3 Equine Clinic of 
Reproduction, Faculty of Veterinary Medicine, University of Liège, Liège, Belgium   

     Endometrial biopsy is an important, safe and painless procedure to 
assess equine uterine health. While minor bleeding at the site of sam-
pling is a common condition, uterine hematoma is a rare complica-
tion. An endometrial biopsy was routinely performed on an unsedated 
17 year- old welsh pony mare in estrus during a research protocol. 
From the next day on and during the following 7 days, a large amount 
of sanguineous fluid was observed in the uterine cavity during the daily 
ultrasound examination performed according with the protocol. No 
fever or any other systemic symptoms were noticed. Two weeks later, 
the ultrasound examination revealed an organised hyperechogenic 
mass compatible with a hematoma within the endometrial lumen. The 
mare was regularly controlled during the rest of the breeding season 
and no abnormalities in her cyclicity were observed. The size of the 
hematoma only began to decrease from the 3rd month after the bi-
opsy onward and it disappeared completely 2 months later. This was 
the only complication following a biopsy in this study protocol that 
included a total of 70 biopsies on 49 mares and the very first case 
the authors got to see while biopsies have been common practice in 
their clinical and research activities for years. To our knowledge, this 
is the first time that the appearance of this condition is documented. 
The hematoma took 5 months to disappear at the ultrasound exami-
nation. During this time the mare could not be bred. Therefore, while 
endometrial biopsy should still be regarded as a safe procedure for 
the diagnosis of infertility in mares, the potential risk of a hematoma 
with its consequences for the breeding season has to be considered.         

  P 171  |    Evaluation of selected gasometric 
parameters in piglets during weaning period 
     B     Pawliński    1    ;     B     Pawlinski    1    ;     P     Szczęsny    2    ;     K     Siewruk    1    ; 
    M     Domino    1    ;     M     Sady    1    ;     M     Gajewska    3    ;     Z     Gajewski    1    
    1 Department of Large Animal Diseases with Clinic, VRC and CBR, Faculty of 
Veterinary Medicine, Warsaw University of Life Sciences – SGGW, Warsaw, Poland  ;  
     2 Institute of Biochemistry and Biophysics, Polish Academy of Sciences, Warsaw, 
Poland  ;       3 Veterinary Research Centre and Center for Biomedical Research, Warsaw 
University of Life Sciences – SGGW, Warsaw, Poland   

     The aim of the present study was to evaluate the selected gaso-
metric and metabolic parameters during weaning period in pigletsʹ 
blood. 120 healthy piglets at the age until 6 weeks, divided into 4 
groups: I (n = 14) 7 days before weaning; II (n = 16) at the day of 
weaning; III (n = 46) one day after weaning; IV (n = 44) 7 days after 
weaning. Glucose, hematocrit (HCT) and oximetric parameters were 
assessed in whole blood with a critical points analyzer Siemens 
RAPIDPoint 500. At the day of weaning in group II HCT (median 
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(Mdn): HCT; II: 32.5% vs. I: 25.5%; p = 0.004), total hemoglobin con-
centration (Hb) (Mdn: Hb; II: 11.05 g/dL vs. I: 8.65 g/dL; p = 0.003) 
and deoxyhemoglobin concentration (HHb) (Mdn: HHb; II: 14.75% 
vs. I: 1.80%; p = 0.034) were higher than in group I. In group II meth-
emoglobin concertation (MHb) (Mdn: MHb; II: 0.34% vs. III: 0.51%; 
p = 0.036) was lower than in group III. In group IV methemoglobin 
concentration (MHb) and carboxyhemoglobin (COHb) were lower 
than in group III (Mdn: MHb; IV: 0.37% vs. III: 0.51%; p = 0.025; 
Mdn: COHb; IV: 0.4% vs. III: 0.6%; p = 0.032). Glucose concentra-
tions between groups I, II, III (Mdn: 165 mmol/l vs. 118.5 mmol/l 
vs. 95 mmol/l) were statistical different (p ≤ 0,001). Data were ana-
lyzed with Mann- Whitney- Wilcoxon test. Weaning process in piglets 
causes oxidative stress, which was proven by obtained data including 
the increased of MHb concentration. This fraction is formed from 
the oxidation reaction of heme iron, which is accompanied by the 
creation of reactive oxygen species. Free radicals cause direct cell 
damage because they are able to omit most of the immunological 
reactions. The MHb drop in young piglets after weaning period (IV) 
is a proof for the ability to compensate that disorder.         

  P 172  |    The use of strategic analysis as learning 
tool in the animal reproduction field 
     R     Payan Carreira    1    ;     C     Dominguez    1,2    
    1 University of Trás- os- Montes and Alto Douro, Vila Real, Portugal  ;       2 University of 
Aveiro, Aveiro, Portugal   

     Different learning strategies may be applied to stimulate the learning 
process and to engage students in deploying higher levels of knowl-
edge. Such learning approaches aim to strengthen their critical thinking 
skills and the development of stronger clinical competences, if applied 
to medical education. The ability to present and discuss therapeutic 
options, to anticipate unexpected reactions, and to communicate are 
among the desired clinical competences in health professionals at day 
1. In this work we discuss the usefulness of a common strategic analy-
sis tool – the SWOT matrix – by describing and analysing the activities 
of students from the 6th and 8th semester of Veterinary Medicine 
Integrated Master at UTAD, in Animal Reproduction and Gynaecology 
and Obstetrics subjects. During a case- based activity, they were chal-
lenged to use the matrix to discuss available therapeutic options for 
cat contraception (6th sem.) or for a dog pyometra (8th sem.). After 
a short initial review (the students had worked with this matrix in 
the 5th sem.), students should fill out the matrix areas according to 
their understanding of the strengths, weaknesses, opportunities, and 
threats for the selected treatment, before exposing their arguments 
in face of the owner. Results show that although the strengths and 
weaknesses were easily identified by most students in both semes-
ters, students consistently had problems in identifying opportunities 
and less so in the case of threats. The use of the SWOT matrix may be 
a useful tool to strengthen studentsʹ abilities to present and discuss 
a therapeutic procedure with the owner, as well as to anticipate any 
unexpected reactions of treatment.         

  P 173  |    Assessment of plasma membrane 
integrity of donkey sperm using different staining 
protocols: preliminary results 
     B     Pereira    ;     I     Ortiz    ;     J     Dorado    ;     M     Diaz-Jimenez    ;     C     Consuegra    ; 
    A     Camacho    ;     M     Hidalgo    
   Veterinary Reproduction Group, Department of Animal Medicine and Surgery, 
Veterinary Faculty, University of Córdoba, Córdoba, Spain   

     In a routine spermiogram, plasma membrane integrity (PMI) should 
be assessed by a simple, quick and repeatable technique. There are 
different commercial kits, including combinations of propidium iodide 
(PI) and acridine orange (AO), but optimal concentrations of those 
fluorocromes have not been determined yet. The aim of this study 
was to compare the repeatability of different concentrations of AO 
combined with a standard solution of PI using a commercial kit as 
control. For that purpose, semen samples from three donkeys were 
frozen- thawed using a standard protocol. After that, samples were 
stained three times each with the following protocols: 1) Vital- Test ®  
(Halotech DNA, Madrid, Spain) including unknown concentrations of 
AO and PI; 2) A1: 0.1 mg/ml AO; 3) A001: 0.001 mg/ml AO. Protocols 
2 and 3 were combined with 0.1 mg/ml PI. At least 200 sperm were 
counted in each sample using an epifluorescence microscope. PMI (%) 
and coefficient of variation (CV, %) were compared between protocols 
by ANOVA. Results were expressed as mean ± standard error of the 
mean. No significant differences (p > 0.05) were found between VT, 
A1 and A001 for PMI (49.28 ± 1.76; 41.61 ± 4.09; 32.83 ± 5.26) and 
CV (14.74 ± 6.35 vs. 7.24 ± 1.08 vs. 17.45 ± 4.92), respectively. In 
conclusion, all the staining protocols assessed were repeatable and so 
reliable for PMI evaluation in frozen- thawed donkey sperm. Further 
studies are needed including a larger sample size and comparisons 
with other techniques.         

  P 174  |    MicroRNAs of equine amniotic 
mesenchymal cells- derived microvesicles and 
their involvement in anti- inflammatory process 
     C     Perrini    1    ;     E     Capra    2    ;     F     Pizzi    2    ;     B     Lazzari    2    ;     A     Stella    2    ; 
    F     Cremonesi    1    ;     A     Lange-Consiglio    1    
    1 Large Animal Hospital, University of Milan, Lodi, Italy  ;       2 Institute of Agricultural 
Biology and Biotechnology, National Research Council  CNR , Lodi, Italy   

     Cell- derived microvesicles (MVs) are a new mechanism of cell- to- cell 
communication. Our previous data showed that MVs are involved in 
downregulation of pro- inflammatory genes in LPS stressed equine 
tendon and endometrial cells. Aim of the present study was to evalu-
ate whether MVs derived from equine amniotic cells (AMCs) contain 
selected micro- RNAs (miRNAs). Pool of AMCs derived from two amni-
otic membranes and their MVs were used. Following miRNA extraction 
and library preparation, deep sequencing was carried out on Illumina 
HisEqn 2000. Mirdeep2 on Illumina high quality trimmed sequences 
was used to detect known miRNAs from related species (sheep, cow 
and horse) and to support the individualiztion of novel miRNAs. Our 
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results showed that 1285 known and putative miRNA were identi-
fied and quantified both in AMCs and MVs. Between these miRNAs, 
401 were classified as already known, 257 found for homology with 
other species and 627 were predicted candidates. Moreover, 146 dif-
ferentially expressed (DE) miRNAs were identified, 36 of which were 
known and the remaining were novel. Among the known DE miRNAs, 
17 miRNAs showed greater expression in MVs. Three of these DE 
genes were validated by RT- PCR: eca- miR- 26, eca- miR- 146a and eca- 
miR- 223. Interestingly, specific DE- miRNAs found in MVs regulate 
different pathways related to inflammatory processes. These data 
stimulate further functional studies on the predicted target genes and 
pathways involved in the biological effect of equine AMCs.         

  P 175  |    Bovine Pregnancy- associated 
Glycoproteins (PAG) in urine, milk, serum and 
17β- estradiol in cows with confirmed Late 
Embryonic Death (LED) 
     M     Petrajtis-Gołobów    1    ;     N     Melo de Sousa    2    ;     J-F     Beckers    2    ; 
    R     Faundez    1    ;     Z     Gajewski    1    
    1 Department of Large Animal Diseases with Clinic, VRC and CBR, Faculty of 
Veterinary Medicine, Warsaw University of Life Sciences – SGGW, Warsaw, Poland  ;  
     2 Laboratory of Animal Endocrinology and Reproduction, Faculty of Veterinary 
Medicine; University of Liège, Liège, Belgium   

     In this work authors analysed PAG levels in blood, milk and urine 
as an indicator of trophoblast secretory function. Combined meas-
urements of PAG concentrations in urine, milk and plasma, plasma 
17β- estradiol (E2) and transrectal ultrasonographic examination of 
the conceptus were performed. Data were derived from 30 mul-
tiparous dairy cows, which were divided into 2 groups: cows which 
demonstrated late embryonic death (LED; n = 14), and cows with 
undisturbed pregnancy (P; n = 16). Transrectal ultrasonographic 
examination, blood and urine samples were obtained on days 
0 (AI day), 14, 21, 28, 35, 49, 63, 77, 91 and 105 of gestation. 
RIA was used to determine PAG concentration in blood, milk and 
urine. In group P a significantly positive correlation (Sp=0.73) be-
tween plasma E2 and plasma PAG concentration was confirmed. 
The derived data of E2 concentrations in the LED group were di-
vided into two subgroups depending on the E2 concentration: the 
LE group (low levels of estradiol E2 < 2 pg/ml), and the HE group 
(high concentration of estradiol E2 > 2 pg/ml). Statistically signifi-
cant differences were observed in the serum E2 concentration be-
tween LE, and HE groups, and between the LE and HE groups of 
the blood, milk and urine PAG concentration. It could be deduced 
that both indicators behave similarly in a situation of trophoblast 
secretory disorder. However a small negative correlation was ob-
served (Sp = −0.35) between the blood PAG and E2 concentration 
in group LE and between urine PAG and E2 in LE (Sp = −0.41) and 
HE (Sp = −0.36). In the rest of the groups no correlation could be 
found. These results are consistent with the authors’ previous re-
ports and indicate the urine as an interesting indicator for undis-
turbed pregnancy.         

  P 176  |    Influence of the insemination sheath on 
the semen retention rate in the AI gun 
     H     Pinto    1    ;     L     Jarrell    2    ;     K     Peixoto      Jr    1    ;     G     Gomes    2    ;     A     Crespilho    1    
    1 Santo Amaro University, São Paulo, Brazil  ;       2 Severino Sombra University, Vasouras, 
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     The objective of this study was to evaluate the influence of the insemi-
nation sheath on the residual retention rate of semen in the AI gun. For 
this study, groups of 4 straws of cryopreserved bovine semen (n = 400 
straws) were thawed in a water bath (37°C/30 s). Each group of 4 straws 
was used to re- pack 3 French 0.5 ml straws, composing samples with 
similar characteristics of weight and volume. Each dose of semen was 
individually weighed on a digital precision scale (A) and then mounted 
on one of three models of artificial insemination sheaths being tested 
(n = 100 semen doses/ tested sheath): leading brand in the global mar-
ket (G1), leading brand in the Brazilian market (G2), and model identified 
as having a low residual retention rate of semen (G3; Evolution ® , Brazil). 
Each sheath was individually weighed before (B) and after placement 
of the straws containing the semen (C). The sheaths were mounted on 
universal applicators for AI in cattle and the content of each dose of 
semen was completely discarded through the pressure exerted by the 
plunger of the applicator. With the straws still coupled after the elimina-
tion of content, each sheath model was reweighed (D) and the seminal 
elimination percentage (SEP) was generated by the equation [(C- D/A) 
x100] and the retention rate (RR, %) was obtained by the equation 
[100- PES]. The data generated was analyzed by GLM model. The per-
centage of seminal elimination was 91.7 ab  ± 3.01%; 90.6 a  ± 12.54; and 
96.5 b  ± 2.42, respectively for groups G1, G2 and G3. The G1 and G3 
sheaths presented lower RR than the G2 group (p < 0.05). In conclusion, 
there was a significant AI- sheath effect on the seminal retention and 
elimination rate in the AI gun, and this may compromise the conception 
rates of cows submitted to artificial insemination.         

  P 177  |    Is Oviduct Specific Glycoprotein 
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     P     Pinto-Bravo    1,2    ;     A     Amaral    1    ;     MR  Rebordão    1,2    ;     A     Szóstek-
Mioduchowska    3    ;     A     Galvão    1,3    ;     D     Skarzynski    3    ;     R     Roberto da 
Costa    2    ;     G     Ferreira-Dias    1    
    1 CIISA, Faculty of Veterinary Medicine, University of Lisbon; Lisbon; Portugal  ;  
     2 Coimbra College of Agriculture, Coimbra, Portugal  ;       3 Institute of Animal 
Reproduction and Food Research, Polish Academy of Sciences, Olsztyn, Poland   

     Little knowledge exists on the role of equine Oviduct Specific 
Glycoprotein (eOSG) and on factors involved in its regulation. The goal 
was to study if (i) hormones, cytokines; or (ii) spermatozoa (Spz) affect 
eOSG production by mare oviduct. In Exp. 1, oviduct explants (infun-
dibulum, ampulla, isthmus) from follicular, early and mid- luteal phases 
were stained for IHQ or incubated (24 h) in control medium or with 
E2 (10 −9  M), P4 (10 −7  M), OXT (10 −7  M) or TNFα (10 ng/ml). In Exp. 
2, follicular phase explants were cultured (24 h) in control medium (i), 
control + Spz, separated from explants by an insert (ii) and control + spz 
+ explants in direct contact (iii). Even though eOSG was produced in 
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vitro by all oviduct parts, no treatment, oviduct portion or estrous cycle 
phase caused any difference. By IHC, eOSG mainly stained epithelial 
cells and scarcely connective tissue cells. In the isthmus, Spz either in 
direct or indirect contact with oviduct tissue, raised eOSG compared 
to Control and to the other portions of the oviduct (p < 0.05). In con-
clusion, this study shows that eOSG is mainly produced by epithelial 
cells in all portions of mare oviduct throughout the estrous cycle. Its 
synthesis and regulation might depend on other factors than ovarian 
steroids, OXT or TNFα. The stimulus of Spz in the isthmus to release 
eOSG might provide a unique microenvironment for fertilization and 
early embryo development in mares, as in other species.         

  P 178  |    Semen collection and evaluation in 
reindeer ( Rangifer tarandus ) 
     K     Plemyashov    1    ;     E     Nikitkina    1    ;     V     Goncharov    2    ;     A     Krutikova    1    ; 
    O     Sergeeva    2    
    1 Russian Research Institute of Farm Animal Genetics and Breeding, St. Petersburg, 
Russia  ;       2 Institution of Research Institute of Agriculture and Ecology of the Arctic” – 
Branch of the Federal Research Center “Krasnoyarsk Science Center”, Norilsk, Russia   

     Semen of reindeer ( Rangifer tarandus ) is little studied due to the com-
plexity of semen collection in taiga and tundra, and low- domestication 
of reindeer. The aim of the study was to collect and evaluate the quality 
of sperm in reindeer ( Rangifer tarandus ). Semen was collected from 10 
males by electroejaculation in Taimyr, Evenkia and St. Petersburg. Males 
were fixed by rope on the legs and horns or sedatives – xylazine hydro-
chloride and analogs. Injection of drugs was made by darts of veterinary 
gun. Electrical impulses were at 2–3 s intervals and voltage increased 
from 0.5 to 15 volts by steps of 0.5. Ejaculation occurred after 6–10 
electroimpulses at a voltage 4–8 volts, amperage 0.2–0.9 amps and 
frequency 40–60 Hz (depending on the individual features of males). 
Nineteen ejaculates were collected. The morphology of spermatozoa 
and acrosomes was assessed by phase contrast microscopy. The ob-
tained data were analyzed using the software SigmaPlot 12.5. Volume 
varied from 0.28 to 0.90 ml, sperm concentration – from 0.28 to 1.1 bil-
lion/ml, motility from 40 to 85%. There were 11.5 ± 1.24% damaged 
acrosomes and 6.8 ± 1.11% injuries in the tail and neck of spermatozoa. 
It can be identify the following changes in acrosome: swelling (loos-
ening), wrinkling and the absence of the acrosome. The improving of 
the semen collection method in reindeer and evaluation of sperm qual-
ity have to be done in accordance with the climatic, technological and 
traditional features of reindeer breeding, as well as low- domestication 
of reindeer ( Rangifer tarandus ). (Authors acknowledge financial support 
from Russian Science Foundation, Grant No: 17- 16- 01023.)         

  P 179  |    The ovulation- inducing effect of 
chicken sperm 
     N     Pleshanov    ;     E     Fedorova    ;     O     Stanishevskaya    ;     K     Plemyashov    
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     The ovulation – inducing effect of seminal plasma was reported in 
camels, camelid species and rabbits. We aimed to find this effect in 
the hens of gene pool breeds. Brooding instinct, common among such 
breeds (particularly of Asian origin) affects egg performance. Part of 
hens stops laying, this results in narrowing of genetic variability in the 
next generation. The experiments were carried out on 88 laying hens 
of the Chinese Silkie breed aged 24 and 32 weeks of life (exp. I and 
II), kept in individual cages and artificially inseminated by native mixed 
sperm in dose 0.05 ml. One month prior to reproduction season there 
were inseminated 3 times at 4- day- intervals. The efficiency of the 
stimulation was evaluated by the restoration of egg laying in broody 
hens and by the level of egg performance (%). The brooding instinct 
missed in a part of hens (26% – exp. I, 28% – exp. II). Other hens (27% 
and 24%, respectively) did not react to the stimulation. A positive re-
action occurred in 47% of hens in experiment I and 48% in experi-
ment II. After the restoration of egg laying the number of eggs, laid 
in a cycle, increased from 4 to 16 eggs. Intervals between the cycles 
became shorter. This positively influenced the total egg performance. 
Before the stimulation it was 49% (exp. I), 38% (exp.II). A month after 
the stimulation, it increased to 58% and 45%, and later decreased to 
42% and 40%. In floor group keeping this effect was not observed, 
because cocks and broody hens do not copulate. Egg performance 
level in the same months was 18%, 25%, 31%. So, we revealed an 
ovulation – inducing effect in hens. This effect can help to eliminate 
brooding instinct in layers. Injection of cocks sperm into the oviduct of 
hens enables ovulation process and increased hatching eggs output.         

  P 180  |    Different methods for in situ collection 
of samples from the bovine oviduct 
     H     Pothmann    1    ;     V     Havlicek    2    ;     U     Besenfelder    2    ;     M     Drillich    3    
    1 Section Herd Health Management, University Clinic for Ruminants, University of 
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Health Management for Ruminants, University Clinic for Ruminants, University of 
Veterinary Medicine Vienna, Vienna, Austria   

     It is well known that the oviduct exerts main impact on reproduc-
tive performance of cattle, but adequate clinical tools are missing 
for in vivo diagnosis. In total, thirteen none- bred and clinical healthy 
Simmental heifers aged between 14 and 16 months from a commer-
cial dairy farm were assigned to one of the collection methods and 
used for 4 consecutive sampling sessions. Animals were synchronized 
(PGF 2α  and GnRH, 2x) and sampled at the day of heat (day 0) and at 
10, 21, and 31. An endoscopic system (Karl Storz, Vienna, Austria) was 
inserted through the mid- dorsal area of the fornix vaginae providing 
access to the oviducts. Samples were collected from both oviducts 
using one of the following systems: i) a curved metal catheter con-
nected to a perfusor tube with 1 ml PBS syringe for flushing (FLU- 
group), or ii) a curved glass capillary for desquamation of epithelial 
cells (CAP- group), or iii) a cytobrush (Ø 2 mm, Karl Storz, Vienna, 
Austria) (CB- group). Obtained material was applied onto slides, dried, 
fixed and stained (Hemacolor Merck, Darmstadt, Germany). Quality 
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and quantity (minimum of 300 cells) of endothelium cells and poly-
morphonuclear neutrophils (PMNs) were microscopically assessed. 
In total, 94 samples from 13 heifers revealed a mean proportion of 
PMNs in the FLU- group, CAP- group, and CB- group of 11 (17–61), 
0 (0–3), and 4 (0–20), respectively. There was no effect of repeated 
sampling on the number of PMNs. In conclusion, each of the three 
techniques has been approved to be suitable for the cytological ap-
plication and may be a good tool to serve for clinical diagnosis. Future 
studies aim at increasing the numbers of heifers, including dairy cows 
and performing microbial and molecular analyses.         

  P 181  |    Follicular dynamics during the non- 
reproductive season in Miranda donkey 
     M     Quaresma    1    ;     S     Martins    1    ;     C     Bastos-de-Carvalho    1    ; 
    M     Silvestre    1    ;     M     Nóvoa    2    ;     R     Payan-Carreira    1    
    1 Animal and Veterinary research Centre (CECAV), University of Trás- os- Montes and 
Alto Douro, Vila Real, Portugal  ;       2 AEPGA (Association for the Study and Protection 
of Asinine Cattle), Atenor, Portugal   

     More superficial reproductive seasonal effects in jennies and the need 
for better breeding results in breeds at risk lead to the study of ovarian 
activity during the non- breeding season. Using 15 jennies, the diameter 
in both ovaries was measured using transrectal ultrasound, every other 
day, from September to April, in two consecutive years. Only 5 jennies 
displayed seasonal anestrus, suggesting a less pronounced seasonal ef-
fect. Despite this, indications of reduced ovarian activity and smaller fol-
licular diameters during the non- breeding season were corroborated by 
a considerably higher rate of follicles smaller than 18 mm in diameter in 
winter and detection of silent estrus and anovulatory dominant follicles, 
even in animals that kept cycling. During the winter season, in jennies of 
the anestrous group, the follicular pattern consisted in the emergence of 
consecutive minor waves while among the remaining jennies, the most 
common wave pattern was the emergence of only one major primary 
follicular wave, with either one or two ovulatory follicles. However, cy-
cles with more than one follicular wave were also observed, both with 
two major waves or with a minor wave followed by a major wave, en-
compassing cycles during the non- reproductive season and the transi-
tion seasons. In the transition periods of autumn and spring, the jennies 
in the anestrous group showed ovulatory failure and variable estrus 
duration. The presence of both major and minor secondary waves was 
detected, both during non- reproductive season and transition seasons.         

  P 182  |    Abortion in the mare 
     K     Rejnö    1    ;     L     Treiberg-Berndtsson    2    ;     A-M     Dalin    1    
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Sweden   

     The knowledge about the etiology of spontaneous abortion in Swedish 
mares is insufficient. Mare owners shall report to the breeding organi-
zations the result of pregnancy, e.g. abortion but not any diagnosis. 

Therefore, there is no available statistics about etiology of abortion 
among the breeding organizations. However, since abortions can be 
caused by infectious diseases, to find the etiology is important, espe-
cially if the abortion concerns contagious viral diseases. In Sweden, 
samples from fetal membranes and/or fetal organs from aborted 
mares can be sent in to the National Veterinary Institute (SVA). The 
laboratory then uses PCR to analyze samples for Equine herpesvirus, 
EHV1 and EHV4 and Equine Arteritis Virus, EAV. In this study, SVA 
data from the period 2007 – Sept 2016 about EHV- 1, EHV- 4 and EAV 
was extracted out from the data base in which analytical results are 
stored. Thereafter, only cases in which “abortion” and “mare” was men-
tioned were included in the data set. During this 10 year period, the 
total number of analyses of EHV- 1, EHV- 4 and EAV was 655, 647 and 
643, respectively. The most common diagnosed cause for abortion was 
EHV1.The proportion varied significantly between years (p < 0.02), the 
highest (24.7%) was found in 2008 and the lowest (3.6%) in 2015, the 
mean being 12.2%. Also abortion caused by EHV4 was found, how-
ever with a much lower proportion. The mean was 2.0% for the whole 
period and the variation (NS) between years was 1.1% to 5.1% (2014). 
Only one case (weak newborn foal) was diagnosed being positive for 
EAV 2010. Since the number of abortion cases is much higher than the 
number of samples sent in to SVA, one conclusion is that mare owners 
should be informed and encouraged to send in abortion samples.                                                                                                                        

  P 183  |    Risk factors associated with insufficient 
colostrum quality and with failure of passive 
transfer in Swiss dairy calves 
     C     Reschke    1    ;     E     Schelling    2    ;     A     Michel    3    ;     F     Wohlfender    4    ; 
    M     Meylan    1    
    1 Clinic for Ruminants, Vetsuisse Faculty, University of Bern, Bern, Switzerland  ;  
     2 Swiss Tropical and Public Health Institute, University of Basel, Basel, Switzerland  ;  
     3 Private Practitioner, Tierarzt Kiesen AG, Kiesen, Switzerland  ;       4 Private Practitioner, 
Pferdepraxis Wohlfender, Gümmenen, Switzerland   

     Previous studies have revealed that failure of passive transfer of im-
munity (FPT) is common in Swiss dairy calves. The prevalence of poor 
quality colostrum and FPT as well as the risk factors associated with 
low colostral gammaglobulin (Gg) concentrations and low Gg levels in 
the calves’ serum were investigated in 141 dairy farms in the region of 
Berne, Switzerland. Colostrum and calf serum samples from 373 dam- 
calf pairs were analyzed for their Gg concentration via electropho-
resis. Information about colostral management was gained by means 
of a questionnaire. The results were statistically evaluated by use of 
univariable and multivariable models. Prevalence values of 15.5% for 
poor colostrum quality (<50 g Gg/l) and of 43.5% for FTP in calves 
(<10 g Gg/l serum) were determined. The main factors associated 
with poor colostrum quality included milk leakage prior to or during 
parturition and a time lag >6 h between parturition and first milking. 
The results confirmed that the occurrence of FPT in calves was mainly 
influenced by the quality of colostrum, the amount of ingested colos-
trum and the time between birth and first suckling. The assessment of 
practices used for colostral management indicated a large potential 
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for improvement in colostrum harvesting as well as in colostrum feed-
ing to the calves in the study herds. The risk factors for low colostrum 
quality and FPT identified in the study should be addressed in priority 
in recommendations provided to farmers to improve colostral immu-
nity in newborn dairy calves in Switzerland.         

  P 184  |    True hermaphroditism in a Cocker 
Spaniel: a case report 
     G     Robiteau    1    ;     S     Egyptien    1    ;     S     Parrilla-Hernandez    2    ;     J     Ponthier    3    ; 
    S     Deleuze    1    
    1 Small Animals Clinic of Reproduction, University of Liège, Liège, Belgium  ;  
     2 Physiology of Reproduction, University of Liège, Liège, Belgium  ;       3 Equine Clinic of 
Reproduction, Veterinary Medicine Faculty, University of Liège, Liège, Belgium   

     If pseudohermaphroditism is uncommon, true hermaphroditism, 
 defined as presence of both male and female gonads either separately 
or within a single structure named ovotestis, is rare in domestic ani-
mals. A 10 month- old Cocker Spaniel is presented for delayed puberty 
and a mass protruding from the vagina. No heat has ever been ob-
served by the owners and the “bitch” is as big as her brothers. External 
genitalia appears like that of a prepubertal female, with an enlarged 
clitoris protruding from the vulva. A baculum can be palpated. US ex-
amination shows tubular genital structures connecting to the vagina 
and leading to two gonads looking like normal testicles. The structures 
that are surgically removed grossly look like a normal uterus and two 
testicles. The uterus appears histopathologically normal. Both gonads 
contain atrophic testicular structures but a few ovarian follicles are 
observed in one and some rete ovarii in the other. Progesteronemia 
was basal. Testosterone levels were low compared to a normal intact 
male dog, while estrogens were high, like in a bitch with hyperestro-
genism. Developmental disorders are mainly caused by genetic or 
chromosomic abnormalities or chemical exposure. Although no kar-
yotype was performed on this case, the breed and a putative other 
case in the same family is suggestive of a hereditary condition. Sex 
determination is regulated by the fœtal gonads ’ secretion of testos-
terone and its metabolites, and Anti- Müllerian Hormone (AMH) from 
Sertolli cells. The hormonal profile of this case is concordant with the 
observation that low testosterone and high production of estrogens 
or androgen resistance during pregnancy can be the origin of abnor-
mal external sex phenotypes.         

  P 185  |    Influence of the age of Nellore bulls on 
measures of accessory sex glands  –  preliminary 
data 
     NN     Rodrigues    1    ;     GF     Rossi    1    ;     DP     Vrisman    1    ;     MF     Zorzetto    2    ; 
    ARF     Oliveira    2    ;     AP     Freitas    3    ;     NM     Bastos    1    ;     WRR     Vicente    1    ; 
    FM     Monteiro    2    ;     MEF     Oliveira    1    
    1 São Paulo State University (UNESP), Jaboticabal, Brazil  ;       2 Instituto de Zootecnia 
Fazenda Experimental, Sertãozinho, Brazil  ;       3 Faculdade de Medicina, Ribeirão Preto, 
Brazil   

     The aim was to define ultrasonographic measurements of the 
 vesicular, bulbourethral, prostate and ampulla glands of the vas def-
erens in Nelore bulls of different ages. Forty- two bulls were used: G1 
(n = 21) animals aged 14.90 ± 0.19 months, and G2 (n = 21) animals 
aged 33.93 ± 3.48 months. B- Mode ultrasound examinations were 
performed using Mindray Z5 ®  equipment (Shenzhen, China), with a 
7.5 MHz linear transrectal transducer. Dimensions of the accessory 
sex glands were determined by average of the craniocaudal and dor-
soventral dimensions for vesicular and bulbourethral glands and for 
body of the prostate; and average of the three dorsoventral dimen-
sions for disseminated part of the prostate and ampulla of the vas def-
erens. For the paired organs the mean were calculated. The data were 
submitted to the least squares method through the GLM procedure of 
the statistical program SAS (mean ± SEM, p < 0.05). There were differ-
ence (p < 0.05) between G1 and G2 in the size of the vesicular glands 
(2.19 ± 0.08 vs. 2.72 ± 0.08 cm), body of the prostate (0.76 ± 0.03 vs. 
0.88 ± 0.03 cm) and ampulla glands of the vas deferens (0.41 ± 0.03 
vs. 0.61 ± 0.03 cm), respectively. However, there were no significant 
difference (p > 0.05) between G1 and G2 in the size of the bulboure-
thral glands (1.22 ± 0.05 vs. 1.32 ± 0.05 cm) and disseminated part of 
prostate (1.02 ± 0.06 vs. 1.07 ± 0.06 cm), respectively. In conclusion, 
the vesicular glands, body of the prostate, and ampulla of the vas def-
erens of Nelore bulls increase in size with age.         

  P 186  |    Quantitative elastography of the 
uteroplacental structure of pregnant bitches  –  
preliminary results 
     AP     Rodrigues Simões    1    ;     MC     Maronezi    1    ;     RA     Ramirez 
Uscategui    1    ;     P     Del Aguila da Silva    1    ;     RS     Gomes Mariano    1    ;     VJ  
   Correia dos Santos    1    ;     WRR     Vicente    1    ;     MA     Rossi Feliciano    2    
    1 São Paulo State University (UNESP), Jaboticabal, Brazil  ;       2 Federal University of 
Recôncavo da Bahia (UFRB), Cruz das Almas, Brazil   

     The aim of this study was to determine the shear wave velocity (SWV) 
values of the uteroplacental structure of pregnant bitches using ARFI 
(Acoustic Radiation Force Impulse). 3 brachycephalic bitches (6 pla-
cental units) were used with a weight of 10–15 kg. After conducting 
preliminary tests and checked the healthiness, animals were submit-
ted to elastography ARFI, using the ultrasound equipment ACUSON 
S2000/SIEMENS and 9.0 MHz transducer. The measurements were 
performed daily from the 21st to the 55th gestational day and every 
12 h from the 56th to the parturition. A minimum of 5 readings were 
obtained in each portion of the placental structure evaluated (proxi-
mal, lateral and distal) to obtain the mean of SWV. ANOVA test and 
Tukey ’ s test were performed and the variable was correlated with 
the gestational days using the Pearson ’ s test. The animals did not 
present clinical and obstetric abnormalities during gestation and de-
livery. The mean SWV was higher in the proximal region (p < 0.01). 
The mean SWV of the dorsal region (CI = 2.62 ± 0.23 m/s) and lat-
eral (CI = 1.59 ± 0.14 m/s) was considered constant (p > 0.05) dur-
ing weeks of gestation. For the ventral region of the uteroplacental 
structure (CI = 1.45 ± 0.14 m/s), values were significantly higher 
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(p < 0.001) at the last gestational week compared to previous weeks; 
and correlates positively with gestational age (r = 0.256, p = 0.010). 
Elastographic analysis can be easily performed in uteroplacental tissue 
in bitches and it is expected that the evaluations proposed in this re-
search may contribute to future studies in physiopathology processes 
and in other species.         

  P 187  |    Exogenous FSH dose effect on 
progesterone concentrations profile in 
superovulated ewes 
     MGK     Rodriguez    1    ;     GS     Maciel    1    ;     RR     Uscategui    1    ;     FFPC     Barros    2    ; 
    JT     Trevizan    1    ;     DP     Vrisman    1    ;     RSG     Mariano    1    ;     BA     Rodrigues    1    ; 
    WRR     Vicente    1    ;     MEF     Oliveira    1    
    1 São Paulo State University (UNESP), Jaboticabal, Brazil  ;       2 University of Franca, 
Franca, Brazil   

     The aim was to evaluate the profile of progesterone (P4) concentra-
tions in early luteal phase under FSH doses effect in superovulatory 
protocol of ewes. Santa Ines ewes (n = 29) were used and received an 
intravaginal P4 device (CIDR ® ) on Day 0, remaining until Day 8. On 
Day 0 and 8 were administered 0.5 ml of PGF 2α  analoque (Sincrocio ® ). 
On Day 6 began the FSH treatment, when the ewes were randomly 
divided into groups: G1 (n = 9), G2 (n = 10) and G3 (n = 10) with 200, 
133 and 100 mg of FSH (Folltropin ® ), respectively. On Day 6, ewes 
also received 300 IU of eCG. Blood samples were collected daily 
from Day 11 to 15 (corresponding embryo recovery day), to analyze 
the profile of serum P4 concentrations measured by RIA technique. 
Statistical analysis was performed using R software, the serum P4 
concentrations were compared between treatments and days by re-
peated measures ANOVA and Tukey post- hoc (mean±SD, p < 0.05). 
There was no interaction between both effects. The P4 concentration 
was similar between the FSH doses (4.2 ± 6.4, 3.0 ± 4.1, 3.3 ± 3.2 ng/
ml to G1, G2 and G3, respectively, p = 0.66). However, this param-
eter increased gradually (p < 0.001) from Day 11 to 15 (0.6 ± 0.5 c , 
2.1 ± 2.5b c , 3.1 ± 2.3 bc , 4.5 ± 4.3 b , 7.7 ± 8.2 a  ng/ml, respectively). In 
summary, the different exogenous FSH doses were able to promote 
similar effect in the uterine environment for the embryos. (Financial 
support: EMBRAPA n° 02.13.06.026.00.00, PROPE no TC1288/2015)         

  P 188  |    Effect of the stage of seasonal 
anestrous upon estrus response and time to 
ovulation in goats treated with progesterone and 
human chorionic gonadotropin 
     R     Rodríguez-Martínez    1    ;     AS     Alvarado-Espino    1    ;     CA     Meza-
Herrera    2    ;     R     Rivas-Muñoz    3    ;     O     Ángel-García    1    ;     V     Contreras-
Villarreal    1    ;     SO     Yong-Wong    1    ;     FG     Véliz-Deras    1    
    1 Antonio Narro Agrarian Autonomous University (UAAAN), Torreón, Mexico  ;  
     2 Chapingo Autonomous University, Bermejillo, Durango, Mexico  ;       3 Institute of 
Technology, Torreón, Coahuila, Mexico   

     The aim of this study was to determine the effect of the stage of sea-
sonal anestrous upon estrus response and time to ovulation in goats 
treated with progesterone (P4) plus human chorionic gonadotropin 
(hCG). The study was conducted at 26° N during April (early anestrous 
season; n = 13) and June (late anestrous season; n = 12). In both sea-
sons, adult multiparous acyclic goats (40.3 ± 5.7 kg and 2.3 ± 0.3 body 
condition score) were used. Goats were treated with 20 mg of P4 by 
im route and 24 h later, goats received 100 UI of hCG im. At 12 h 
after the hCG administration, goats were checked for estrus behavior 
with an aproned male for 10 min during the next 120 h. At start of 
estrus, each goat was summited for transrectal ultrasonography every 
6 h until all preovulatory follicles ovulated. The estrus response and 
ovulatory rate were analyzed with a Fisher exact test. The onset of 
estrus, time to ovulation after hCG administration and number of ovu-
lations were tested with a T Student. The stage of anestrous did not 
affect the variables analyzed (p > 0.05). Certainly, the estrus response 
was 92.3% and 100% during April and June respectively (p > 0.05), 
and ovulation occurs in all goats showing estrus. The mean interval 
for onset to estrus and the time to ovulation was similar (p > 0.05) in 
April (59.5 ± 14 and 90 ± 13) and June (60 ± 8 h and 93 ± 11 h), re-
spectively. While the number of ovulations per goat during April was 
2.0 ± 0.0 for June was 1.5 ± 0.5 (p > 0.05). To conclude, the treatment 
of P4 plus hCG is able to induce and synchronize the estrous response 
and ovulation in goats during both the early and late stages of the 
anestrous season at this latitude.         

  P 189  |    Cooled semen artificial insemination in 
donkeys: field results 
     A     Rota    ;     G     Perulli    ;     C     Sabatini    ;     D     Panzani    ;     F     Camillo    
   Department of Veterinary Science, University of Pisa, San Piero a Grado (PI), Italy   

     Semen cooling and artificial insemination (AI) in small populations 
and endangered breeds allow a better gene distribution reducing in-
breeding. Data on field fertility after AIs with cooled donkey semen 
are scarce. The aim of this study was to evaluate retrospectively the 
results obtained in the field after AIs performed by several clinicians 
with cooled semen obtained from five Amiata donkeys and produced 
by the Semen Production Centre of Region Tuscany between 2004 
and 2014. Overall, from 63 ejaculates, 68 semen doses were obtained 
to be used in 40 females (31 jennies and 9 mares). Semen doses 
contained between 1 × 10 9  and 3 × 10 9  spermatozoa with >80% 
total motility and >55% progressive motility (CEROS 12.1 Hamilton 
Thorne Research, Beverly, MA), diluted in either INRA82EY (n = 5) 
or INRA96 ® . Jennies were inseminated for a mean of 1.52 cycles/
season and in 8 cycles two semen doses were requested. The fol-
lowing per- cycle and per- season pregnancy rates (39.6% and 61.3%) 
and per- cycle and per- season foaling rates (34.9% and 51.7%, respec-
tively) were obtained in jennies. With a single AI/cycle, the number of 
spermatozoa per semen dose (≤1500 × 10 6  or ≥2000 × 10 6 ) had not a 
statistically significant effect on per- cycle pregnancy rate (25.0% and 
38.5%, respectively). Two AIs/cycle resulted in a 50% pregnancy rate. 
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Transport time (used on the same day or shipped overnight) had no 
effect on pregnancy rate (33.3% and 44.4%, respectively). In mares, 
per- cycle and per- season pregnancy rates (63.6% and 77.8%, respec-
tively) were not statistically different from those observed in jennies 
(p > 0.05). In conclusion, cooled donkey semen can be used in the field 
for AIs of both jennies and mares with acceptable results (Funding: 
Ente Terre Reginali Toscane).         

  P 190  |    Routine B- mode ultrasound evaluation 
of mammary tumors in dogs 
     A     Rota    1    ;     F     Zanello    2    ;     C     Milani    3    ;     S     Jussich    2    ;     R     Zanatta    2    
    1 Department of Animal Pathology, University of Turin, Grugliasco (To), Italy  ;  
     2 Department of Veterinary Science, University of Padua, Legnaro (PD), Italy  ;  
     3 Dipartimento di Medicina animale, produzioni e salute, University of Turin, 
Grugliasco (To), Italy   

     Ultrasound B- mode scanning is an important clinical tool for routine 
breast screening: it is a noninvasive exam that can describe the tumor 
growth, differentiating between masses with well- defined contours 
or invading the surrounding normal tissues. The diagnostic value in 
differentiating benign and malignant mammary tumors has not been 
demonstrated in dogs. Aim of this study was to retrospectively as-
sess whether the routine ultrasound evaluation of mammary tumors 
in dogs has a diagnostic value. Forty- two mammary tumors from 31 
bitches, aged 9.8 ± 2.4 years, were examined by conventional ultra-
sound before surgical excision. The following descriptive parameters 
were recorded: size (smaller or larger than 1 cm), shape (spherical or 
irregular), margins definition (circumscribed or indistinct), invasive-
ness in surrounding tissue, echotexture (homogeneous or hetero-
geneous), presence of cysts, hyperechoic foci, acoustic shadowing. 
Histologically, the tumors were classified as benign or malignant, with 
a 1–3 malignancy degree. The association of each nonparametric 
ultrasonographic parameter to each tumor type was analysed using 
Chi square test. None of the parameters was significantly associated 
with either tumor type, meaning that any descriptive criteria cannot 
be a reliable diagnostic indicator of malignancy. Benign and grade I 
tumors were significantly more frequent in intact bitches (p = 0.002). 
Although ultrasonography is routinely performed before mastectomy 
to check regional lymph nodes and the whole abdominal cavity in 
order to exclude the presence of metastasis, the additional scan of 
mammary tumors does not help diagnosis in dogs.         

  P 191  |    Progesterone concentration in plasma 
does not change during the preimplantation 
period of pregnant roe deer ( Capreolus capreolus ) 
     A     Rudolf Vegas    ;     VA     van der Weijden    ;     V     Milojevic    ;     A     Hankele    ; 
    SE     Ulbrich    ;     B     Drews    
   Group of Animal Physiology, Institute of Agricultural Sciences, ETH Zurich, Zurich, 
Switzerland   

     Diapause is the temporary suppression of the embryonic develop-
ment. In roe deer, a species which presents embryo dormancy at the 
blastocyst stage for around 4–5 months, little is known about the 
mechanisms involved. After delayed development, the growth rate 
raises rapidly, the embryo elongates and finally implants. All does 
show at least one active corpus luteum independent of their preg-
nancy status. This is in contrast to other diapause species, in which 
the corpus luteum shows reduced activity resulting in basal periph-
eral progesterone concentration until the resumption of embryonic 
growth. The changes of progesterone concentration in the peripheral 
blood of roe deer during the different pregnancy stages are contro-
versial. Therefore, we analyzed plasma progesterone concentration 
of 93 pregnant does shot during the hunting season 2016 in north- 
eastern Switzerland and southern Bavaria. Blood samples were taken 
from the thoracic cavity after shot, and experimental groups were as-
signed based on size and developmental stage of the embryo found 
after uterus flushing: ≤1 mm (A), 1–2 mm (B), 2–3 mm (C), elongated 
embryo 5–100 mm (D), preimplantation-  existing placenta, but no pla-
centomes formed (E), implanted-  placenta with placentomes (F). The 
progesterone concentration in plasma (ng/ml) as determined by ELISA 
was not significantly different between the groups: 5.09 ± 0.6 (n = 20), 
5.09 ± 0.2 (n = 36), 6.11 ± 0.5 (n = 11), 4.32 ± 0.4 (n = 12), 4.90 ± 0.31 
(n = 11) and 3.92 (n = 3) for the A, B, C, D, E and F embryonic stages, 
respectively. These results demonstrate that progesterone does not 
change over the period of diapause in roe deer and remains stable 
after embryo reactivation. We conclude that progesterone in roe deer 
does not play a key role in the escape of the embryo from diapause.         

  P 192  |    Effect of maternal protein intake in the 
development of the bovine epididymis 
     MD     Ruiz Diaz    1    ;     N     Mongan    1    ;     K     Copping    2    ;     A     Alibhai    1    ; 
    M     Keane    1    ;     I     Purvis    1    ;     V     Perry    1    ;     C     Rutland    1    
    1 School of Veterinary Medicine and Science, Nottingham University, Leicestershire, 
UK  ;       2 Robinson Research Institute, University of Adelaide, Adelaide, Australia   

     Maturation of the bovine spermatozoa is achieved only after transit 
through the epididymis. This complex maturation process involves al-
teration of the membrane lipids, chromatin condensation, migration of 
the cytoplasmic droplet and changes in the acrosome. These modifica-
tions require the interaction of the spermatozoa with proteins synthe-
sised and secreted by the epididymal epithelium. It is widely accepted 
that environmental perturbations during pregnancy may negatively 
affect the developing fetus. Numerous studies have focused on repro-
ductive deficiencies produced in offspring following under-  or over-  
nutrition in utero. Dietary protein is an important gestational dietary 
component in ruminants with its deficiency impacting the quality of 
the sperm later on in life. In this large scale, farm based experiment we 
studied the impact of either, low or high dietary protein in nulliparous 
yearling heifers (n = 360) during the peri conception (60 days before 
artificial insemination (AI) to 23 days post conception (dpc)) and/or 
first trimester of gestation (23dpc to 98dpc) upon the development 
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of the epididymis in their 20 month old male offspring (n = 40). Size, 
number and proportion of the epididymal tubules and blood ves-
sels, as well as the amount of collagen surrounding the tubules were 
measured. In addition the proteomics of the epididymal fluid were 
analysed. This study provides an insight into the epididymal structural 
and proteomic alterations in male adult offspring consequent to dif-
fering in utero protein environments. The observed effects have the 
potential to reduce fertility via alterations to the sperm maturational 
process within the epididymis.         

  P 193  |    Silencing of aryl hydrocarbon receptor 
gene in porcine granulosa cells by using short 
interfering RNA (siRNA) 
     M     Ruszkowska    1    ;     A     Sadowska    1    ;     A     Nynca    2    ;     K     Orlowska    1    ; 
    S     Swigonska    2    ;     T     Molcan    1    ;     RE     Ciereszko    1,2    
    1 Department of Animal Physiology, Faculty of Biology and Biotechnology, University 
of Warmia and Mazury, Olsztyn, Poland  ;       2 Laboratory of Molecular Diagnostics, 
Faculty of Biology and Biotechnology, University of Warmia and Mazury, Olsztyn, 
Poland   

     RNA interference is a biological process in which expression of tar-
get transcript may be inhibited by siRNAs. The RNA interference in-
duced by synthetic siRNA has become a powerful tool to examine 
gene functions. In the current study, siRNAs were used to silence aryl 
hydrocarbon receptor (AhR) gene expression in porcine granulosa 
cells (AVG- 16 cell line). AhR is known both to mediate the adverse 
effects of many chemicals present in the environment and to play 
a significant role in the regulation of physiological processes in ani-
mals. The current study was performed to develop a method of AhR 
gene silencing in AVG- 16 cells by using siRNA. We tested various: 
1/ transfection reagents, 2/ siRNA sequences and 3/ experimental 
conditions. DharmaFECT and TransIT- X2 ™  Dynamic Delivery System, 
but not Lipofectamine 2000 (a widely used transfection reagent), ef-
ficiently penetrated cell membranes and introduced siRNA into AVG- 
16 cells, but neither was successful in AhR silencing. The effective 
transfection of the cells was achieved only with the use of combi-
nation of three different siRNA sequences and Viromer Blue trans-
fection reagent. This approach enabled us to effectively (55–80%) 
silence the AhR gene expression in AVG- 16 cells (This study was 
supported by grants No.2012/05/B/NZ9/03333 and 2016/21/B/
NZ4/00202.).         

  P 194  |    Vasectomy of European beaver  Castor 
fiber  L.1758  –  selected morphological and clinical 
issues 
     F     Rzepinski    ;     F     Pankowski    ;     K     Bula    ;     M     Nowicki    ;     J     Wiśniewski    ; 
    BJ     Bartyzel    
   Warsaw University of Life Sciences – SGGW, Warsaw, Poland   

     European beaver is the largest Eurasian rodent. The population of this 
species on the territory of Poland was recently threatened with ex-
tinction. As a result of species protection, its population was rebuilt 
and even in some areas of the country, there are too many specimens 
of this species. Beavers cause significant economic losses as a result 
of their normal activities. Surgical vasectomy of this species may be 
a solution to this problem. Post- mortem examination was conducted 
on two males of European beavers. Organs have been isolated and 
were measured: maximum width, length, thickness of testicles and di-
ameter of the deferent ducts. Average dimensions were as follows: 
right testicle 30.7 × 18.7 × 8.53 mm, left testicle 27 × 17.5 × 7.3 mm 
and deferent duct diameter 2.9 mm. It was also suggested that the 
optimal surgical access to the deferent duct is on the linea alba 10 cm 
cranially from the edge of pseudo- cloaca. Access in this area enables 
severing and ligation of left and right deferent ducts. These data can 
be used to develop a scheme of beavers vasectomy. This treatment 
can be used to control the population of free- living animals as well as 
those in zoos.         

  P 195  |    The estrous stimulation of based on 
melatonin and progesterone during the non- 
breeding season in sheep 
     N     Saat    1    ;     S     Pancarci    1    ;     A     Risvanli    2    
    1 Faculty of Veterinary Medicine, Balıkesir University, Balikesir, Turkey  ;       2 Faculty of 
Veterinary Medicine, Firat University, Elazığ, Turkey   

     In this study, it was aimed to investigate the effect of melatonin and 
progestagen administration on reproductive performance based 
on estrous stimulation during the non- breeding season in Kivircik 
ewes. A total of 197 sheep and 10 rams were used (2–5 years old, 
at least one parturition). The animals were divided randomly into 
four groups (Melatonin [n = 48], Progestagen sponge [n = 49], 
Melatonin+Progestagen sponge [n = 50] and Control [n = 50]). Blood 
samples were collected before each treatment. Progesterone (P4) 
concentrations were measured in all sera samples via commercial 
ELISA kits. Estrous detection was observed clinically during ten days 
after sponge removal, and reproductive tracts were controlled ultra-
sonographically using a transrectal linear probe. Pregnancies were 
determined with transrectal or abdominal ultrasonography at the 
30th and 90th day after breeding. Estrous expression rate was sig-
nificantly (p < 0.05) lower in the control group (32%) compared to the 
Melatonin, Progestagen sponge and Melatonin+Progestagen sponge 
groups; 45, 51 and 67%, respectively. Similarly, pregnancy rate was 
significantly (p < 0.05) lower in control group (88%) compared to the 
other groups (100%) at the end of the breeding season. All of the ani-
mals were cyclic (P4 > 1 ng/ml) prior to breeding. It was concluded 
that melatonin and progestagen administration can have a positive 
effect on reproductive performance during the non- breeding season 
in Kivircik ewes (This study was supported by CEVA Animal Health, 
Turkey.).         
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  P 196  |    Expression pattern of TLR4 gene in ewe 
reproductive tract during oestrous cycle 
     A     Saberivand    ;     P     Zanghaneh    
   University of Tabriz, Tabriz, Iran   

     The uterus expresses most of TLR family genes of which some are 
involved in certain physiological and pathological processes. These 
genes affect steroidogenesis, apoptosis and cytokine production in 
granulosa cells, and stimulate the production of antimicrobial pep-
tides. TLRs play a role in the capacitation of sperm in female repro-
ductive tract, protection of the reproductive tract against diseases 
and mastitis. Twenty samples out of 107 ovine reproductive tracts 
collected from a local slaughterhouse were selected according to the 
phases of the estrous cycle. The relative expression of the TLR4 gene 
was evaluated by Real- time PCR after extracting RNA and cDNA syn-
thesis. Statistical analyzes showed significant increase in TLR4 gene 
expression in the uterus and cervix during the luteal phase in com-
parison with the follicular phase. It seems that the uterus up regulates 
TLR4 gene in the luteal phase providing a sterile and suitable environ-
ment for sperm capacitation and newly fertilized zygotes implanta-
tion. As the opening of the cervix during the follicular phase increases 
the risk of uterine contamination, it is logical to see the increase in 
TLR4 expression during luteal phase. In addition, the increase in TLR4 
expression in the uterus may help the sperm capacitation.         

  P 197  |    2,3,7,8- Tetrachlorodibenzo-  p - dioxin 
(TCDD) affects the transcriptome of porcine 
granulosa cells 
     A     Sadowska    1    ;     A     Nynca    2    ;     L     Paukszto    3    ;     M     Ruszkowska    1    ; 
    K     Orlowska    1    ;     S     Swigonska    2    ;     T     Molcan    1    ;     J     Jastrzebski    3    ; 
    RE     Ciereszko    1,2    
    1 Department of Animal Physiology, University of Warmia and Mazury, Olsztyn, 
Poland  ;       2 Laboratory of Molecular Diagnostics, University of Warmia and Mazury, 
Olsztyn, Poland  ;       3 Department of Plant Physiology, Genetic sand Biotechnology, 
Faculty of Biology and Biotechnology, University of Warmia and Mazury, Olsztyn, 
Poland   

     TCDD is a man- made chemical present in the environment. An expo-
sure of living organisms to TCDD may result in reproductive patholo-
gies. The aim of the current study was to examine the effects of TCDD 
on the transcriptome of porcine granulosa cells (AVG- 16 cell line).To 
identify genes involved in the mechanism of TCDD action in AVG- 16 
cells we have used next generation sequencing (NGS). The cells were 
treated with TCDD (100 nM) for 3 h and total cellular RNA was iso-
lated and sequenced. In TCDD- treated cells, we identified 87 (58 up-  
and 29 down- regulated) differentially expressed genes (padj<0.05, 
log2 fold change ≥1.0). A functional classification of all genes which 
expression was significantly affected (padj<0.05) by TCDD was per-
formed using KEGG database. Since granulosa cells are important for 
follicular growth, development and functions, we focused on genes 
associated with the following metabolic pathways: the TGF- β signaling 
pathway, chemokine signaling pathway, MAPK signaling pathway and 

cytokine- cytokine receptor signaling. The obtained results showed 
that TCDD may affect ovarian follicle fate by influencing granulosa 
cell cycle, proliferation and DNA repair. (This study was supported 
by grants No. 2012/05/B/NZ9/03333, 2015/19/N/NZ9/00680 and 
UWM No. 528.0206.0806.)         

  P 198  |    Effect of three days progestrone 
injection treatment on follicular cyct in high 
yielding dairy cow 
     B     Salasel    1    ;     A     Esmaeeli    1    ;     A     Parand    2    
    1 Islamic Azad University, Karaj, Iran  ;       2 Private Practitioner, Karaj, Iran   

     The objective of this experiment was to evaluate the effect of 3 days 
administration of progesterone on the lifespan of ovarian follicu-
lar cysts as a part of treatment regime in high yielding dairy cows. 
Lactating dairy cows (n = 113), at least 45 days postpartum, with 
ovarian follicular cysts were identified by rectal palpation and the di-
agnosis was confirmed by transrectal ultrasonography. Large follicle 
(>20 mm) without any luteal tissue was the criteria for follicular cysts 
diagnosis. Blood sample also was obtained from coccygeal vein or ar-
tery for progesterone assay (<1 ng/ml) by ELISA method to confirm 
no luteal body at day of diagnosis and also at day of prostaglandin 
usage. Treatment group (n = 67) protocol consist of gonadotropin (day 
0) followed by three consecutive days injection of 200 mg of proges-
terone and finally administration of prostaglandin F 2α  (PG) on day 10. 
The control group (n = 46) receives no progesterone injection. The 
animals that come to heat following PG were artificially inseminated. 
Pregnancy diagnosis was performed 30 days post insemination via 
transrectal ultrasonography. Days from diagnosis of cyst to first ser-
vice was shorter in treatment group (20.18 days) than control group 
(32.61 days) (p < 0.001). Days open were reduced by 22.59 days 
(92.47 days in progesterone treated cows and 115.06 days in control 
cows, respectively, p < 0.01). Number of insemination was not differ-
ent between the two groups in relation to pregnancy. Parturition to 
first insemination was not different between tow groups. In conclu-
sion, it seems that 3 days injection of 200 mg of progesterone extra to 
ordinary treatment of follicular cysts may improve fertility and repro-
duction performance in high producing dairy cows.         

  P 199  |    Ex vivo development of porcine cloned 
embryos is promoted by scriptaid- mediated 
epigenomic transformation of adult dermal 
fibroblast cells 
     M     Samiec    ;     M     Skrzyszowska    ;     E     Wojtylak-Jurkiewicz    ; 
    E     Mielczarek    
   Department of Biotechnology of Animal Reproduction, National Research Institute 
of Animal Production, Balice n. Kraków, Poland   

     The present study was carried out to ascertain the in vitro develop-
mental competences of nuclear- transferred pig embryos derived from 
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adult cutaneous fibroblast cells (ACFCs) that had been epigenetically 
modified by treatment with non- specific inhibitor of histone deacety-
lases, known as scriptaid (6- (1,3- dioxo- 1H,3H- benzo[de]isoquinolin- 
2- yl)- hexanoic acid hydroxyamide). Before use for somatic cell cloning, 
the permanent ACFC lines (between passages 2 and 4) that had been 
established from the primary cultures derived from ear skin biopsies 
of a prepubertal gilt were exposed to 350 nM scriptaid during 24- h 
contact inhibition. Reconstruction of enucleated in vitro- matured 
oocytes (ooplasts) was accomplished by their electrofusion with epi-
genetically modulated ACFCs. Simultaneous fusion and electrical acti-
vation of reconstituted oocytes were triggered using two consecutive 
DC pulses of 1.2 kV/cm for 60 μs. The percentages of dividing em-
bryos (238/314; 75.8% A ), morulae (186/314; 59.2% A ) and blastocysts 
(97/314; 30.9% A ) that originated from ooplasts reconstituted with the 
cell nuclei of ACFCs undergoing scriptaid treatment were significantly 
higher than in the scriptaid- unexposed group (167/292; 57.2% B , 
125/292; 42.8% B  and 51/292; 17.5% B , respectively) [A,B: p < 0.001; 
Chi- square test]. Altogether, the improvement is not only cleavage 
activity of porcine cloned embryos, but also their morula/blastocyst 
formation rates seem to arise from enhanced abilities for promotion of 
faithful and complete epigenetic reprogramming of scriptaid- treated 
ACFC nuclei in a host cytoplasm of reconstituted oocytes. (This work 
was financially supported by the National Centre for Research and 
Development (grant number INNOMED/I/17/NCBR/2014).)         

  P 200  |    Fetal B- mode and Doppler 
ultrasonography in gestational evaluation of ewes 
     VJC     Santos    1    ;     RSG     Mariano    1    ;     PA     Da Silva    1    ;     AR     Taira    1    ; 
    MGK     Rodriguez    1    ;     VT     De Almeida    1    ;     AM     Ilkiu    1    ;     DC     De Souza    1    ; 
    MAR     Feliciano    2    ;     WRR     Vicente    1    
    1 São Paulo State University (UNESP), Jaboticabal, Brazil  ;       2 Federal University of 
Recôncavo da Bahia (UFRB), Cruz das Almas, Brazil   

     This research aims to assess the efficiency of B- mode and Doppler 
 ultrasonography on ewes gestational evaluation and propose new 
mathematical equations to stipulate gestational age. Ten Santa 
Inês ewes were examinated weekly, from the 3rd until 21st week. 
MyLab ™ 30 VET (Esaote S.p.A., Genova, Ligúria, Italy) was used with 
5–7.5 MHz transducers. Until week 8 linear transrectal transducer 
was used, thereafter examinations were made with a convex trans-
ducer transabdominally. On week 3 median length of the embryos 
was 8.7 ± 2.2 mm and heart rate 180.6 ± 12 bpm. No further spe-
cific B- mode evaluations were possible due to embryos insufficient 
development. At 12th week it was no longer possible to measure 
fetal length and some biometry variables were correlated with ges-
tational age: heart rate (193 ± 12.2 bpm) R²=0.93; biperietal diameter 
(30.5 ± 1.6 mm) R²=0.97; toraxic diameter (34.95 ± 4.7 mm) R²=0.98; 
abdominal diameter (40.75 ± 5.2 mm) R²=0.98. At 21st week: heart 
rate (127 ± 9.1 bpm); biparietal diameter (52.5 ± 0.9 mm); abdomi-
nal diameter (72.2 ± 7.4 mm). Due to fetal intense movements not 
all variables are acquired on each third of gestation. B- mode vari-
able with the highest correlation (R²=0.98) with gestational weeks 

(GW) was abdominal diameter (AD mm) in a linear regression 
(GW=4.1 + 0.2 × AD). Concerning the Doppler parameters, only resist-
ence index (RI) of umbilical cord artery had high correlation (R²=0.54) 
with gestational week in a linear regression (GW=29.6–21.7 × RI). 
(Acknowledgment to FAPESP for scholarship 2014/15422- 0).         

  P 201  |    Improvement of fertility of cows using 
Prostaglandin F 2α  analogue 
     MU     Sarder    1    ;     MH     Islam    1    ;     S     Anam    2    ;     MR  Islam    3    ;     AK     Roy    4    
    1 Department. of Veterianry and Animal Sciences, University of Rajshahi, Rajshahi, 
Bangladesh  ;       2 Department of Primary Education, Ministry of Primary and Mass 
Education, Bangladesh Secretariat, Rajshahi, Bangladesh  ;       3 Department of 
Preclinical Courses, Gono Bishwsbidyalay, Savar, Dhaka, Bangladesh  ;       4 Banglaldesh 
Milk Producers Co- operative Union Limited (Milk vita), Dhaka, Bangladesh   

     The present study was conducted at Rajshahi, Bangladesh for improv-
ing the pregnancy rate in cows after using PGF 2α  analogue during the 
period from January 2013 to December 2014. The oestrous synchro-
nization was performed by single and / or double injection of PGF 2α  
analogue (Ovuprost ®  / Prostenol ®  2 ml/cow) in 240 anoestrus dairy 
cows. The selected cattle were injected with a PGF 2α  analogue and the 
second injection of PGF 2α  analogue was done on 11th days after 1st 
one. Following 1st and 2nd injection the pregnancy rate was observed 
at 57.8% and 65.6%, respectively. The oestrus synchronization and 
pregnancy rate (39.0% and 65.6%) after double PGF 2α  analogue were 
significantly (p < 0.05) higher. The oestrus synchronization (66.6%) by 
Ovuprost ®  and pregnancy rate (61.4%) after artificial insemination was 
better than Prostenol ®  (50.0% and 60.0) and control (20% and 58.3%). 
It was revealed that Local × Friesian crossbred cows responded better 
to the PGF 2α  analogue with a synchronization rate of 35% at day 1 and 
42.3% at day 11 compared to Local × Sahiwal crossbred cows with 
synchronization rates of 30% and 39.2%, respectively. Local cows 
however, consistently showed poor PGF 2α  analogue response with a 
synchronization rate 30% and 35.7%, respectively. The best repro-
ductive performance was observed in cattle having an excellent body 
condition and being between 4 and 8 years. Worthwhile to note, well 
managed mini farms with cows having body weights between 250 and 
350 kg showed a significantly higher (p < 0.05) sensitivity to prosta-
glandin. It may be concluded that double injection of prostaglandin 
reduced the calving interval and improves fertility status in cows at 
Rajshahi district of Bangladesh.         

  P 202  |    Epididymis in the agouti ( Dasyprocta 
azarae ) raised in captivity  –  light microscope 
study 
     BC     Schimming    1    ;     LL     Martins    2    ;     RF     Domeniconi    1    ;     PFF     Pinheiro    1    ; 
    FS     de Oliveira    3    
    1 Department of Anatomy, São Paulo State University, Botucatu, SP, Brazil  ;  
     2 Department of Veterinary Medicine, State University of Maringá, Umuarama, 
PR, Brazil  ;       3 Department of Animal Morphology and Physiology, São Paulo State 
University, Jaboticabal, SP, Brazil   



132  |     ABSTRACTS

     The agouti is a wildlife rodent that has been raised in captivity be-
cause it can be used as an alternative source of animal protein. Thus, 
the knowledge of morphology of the reproductive organs is important 
for understanding and improving their reproductive efficiency. The 
aim of this study was to describe the epididymis in the Azara ’ s agouti 
( Dasyprocta azarae ), by light microscopy. Samples of epididymis were 
obtained from five adult animals during castration surgery performed 
at the Municipal Zoo of Catanduva, Brazil. Fragments of the epididy-
mal regions (caput, corpus and cauda) were collected and destined to 
histological routine with HE and Masson ’ s trichrome stains. The epi-
thelium lining of epididymis was pseudostratified columnar with prin-
cipal, basal, apical, clear, narrow and hallo cells. The caput epididymis 
was divided into two different regions: initial segment and caput. The 
initial segment has a very wide lumen, a high epithelium. The caput 
epididymis, showed a lower epithelium than the initial segment, large 
amounts of spermatozoa in the lumen, and a cytoplasmic vacuoliza-
tion. The cauda epididymis could be divided into two regions: a proxi-
mal region that showed ducts with appearance of pseudostratified 
epithelium and a distal region with ducts with appearance of cuboi-
dal epithelium, perhaps because of its low height. Large amounts of 
spermatozoa are also present in the lumen of cauda epididymis. The 
pattern of the epithelium lining the duct of the agouti epididymis does 
not differ greatly from that reported in other domestic and wildlife 
mammals, such as dog and paca. These findings can cooperate with 
further investigations especially those related to rational explora-
tion of these animals. (This study was supported by FAPESP, Grants 
2015/23822- 1.)         

  P 203  |    Environmental temperature influences 
hair coat, heart rate and reproductive parameters 
in Shetland stallions 
     K     Schmidt    ;     R     Arruda de Oliveira    ;     J     Aurich    ;     N     Ille    ;     C     Aurich    
   University of Veterinary Medicine, Vienna, Austria   

     We hypothesized that accommodation of stallions in a thermoneu-
tral temperature in autumn and winter influences metabolism and hair 
coat and improves semen quality. Shetland stallions were kept out-
side (CON, n = 8) or in indoor stables with temperature >10°C (ST, 
n = 8) from October to March. Rectal temperature, heart rate, plasma 
testosterone, cortisol concentration as well as hair coat quality and 
length were determined at regular intervals. Semen was collected 
once weekly and sexual behavior and semen quality were analysed. 
Statistical analysis was performed by ANOVA using a general linear 
model for repeated measures with season as within and group as be-
tween subject factor. In autumn and winter, rectal temperature was 
higher in ST than in CON stallions (p < 0.05). The hair coat underwent 
seasonal changes (p < 0.001) and differed between groups (p < 0.05) 
with shorter guard hair, slower hair regrowth and earlier hair change 
in group ST. Season influenced heart rate (autumn>winter) but did not 
differ between groups. Testosterone and cortisol concentration and 
sexual behavior changed with season but were not affected by group. 

Semen volume and total sperm count were influenced by season 
(p < 0.01) and increased more pronounced from winter to spring in 
CON than ST stallions (p < 0.05). In summary, environmental tempera-
ture affected body temperature and hair coat while effects on semen 
were minimal. Seasonal reproductive function in horses thus depends 
on day length but less on other environmental cues.         

  P 204  |    Sperm fatty acid content changes 
with season in stallions with good and moderate 
semen quality after cryopreservation 
     N     Schrammel    1    ;     C     Ortega-Ferrusola    2    ;     F     Peña    2    ;     D     Morcuende    2    ; 
    J     Aurich    1    ;     C     Aurich    1    
    1 University of Veterinary Medicine, Vienna, Austria  ;       2 University of Extremadura, 
Badajoz, Spain   

     Spermatozoa contain polyunsaturated fatty acids (PUFA) which 
provide the sperm membrane with fluidity required for fertilization. 
Cryopreservation damages sperm membranes making them less 
functional after thawing. We have analysed the lipid composition of 
equine spermatozoa from January to June and compared between 
“good freezer” (GF, n = 6) and “moderate freezer” stallions (MF, n = 9). 
We hypothesized that seasonal and individual differences in the cry-
oresistance of spermatozoa reflect sperm lipid patterns. Semen was 
collected once weekly and two ejaculates per month were submitted 
to cryopreservation and analysis of sperm fatty acids, respectively. 
Differences over time and between groups were determined by re-
peated measures GLM- ANOVA with time as within and group as be-
tween subject factor. Content of saturated palmytic and stearic acid 
decreased from January to March (p < 0.001) while content of the 
PUFA docosapentaenoic (p < 0.001) and arachidonic acid (p < 0.05) 
and total PUFA (p < 0.001) increased. Docosapentaenoic acid was the 
predominant PUFA and the only one with a constantly higher content 
in GF than MF stallions (p < 0.05). In conclusion, the fatty acid compo-
sition of stallion spermatozoa undergoes seasonal changes and PUFA 
content increases from the non- breeding into the breeding season. 
We suggest that seasonal and individual differences in sperm mem-
brane fatty acids in part explain changes in the resistance of equine 
spermatozoa to cryopreservation.         

  P 205  |    Impact of heat stress on follicle size and 
estrus expression in dairy cows 
     L     Schüller    ;     W     Heuwieser    
   Animal Reproduction Clinic, Freie Universität Berlin, Berlin, Germany   

     The objective of this study was to investigate the impact of heat 
stress on the expression of estrus signs and follicular diameter 
at the day of estrus in dairy cows under field conditions. Cows re-
ported in estrus were examined by a veterinarian (n = 572 estrus 
events from 233 cows). Uterine contractility and the largest diameter 
of all ovarian structures were determined by transrectal palpation 
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and ultrasonography, respectively. The amount of estrus discharge, 
mounting traces and the color of the vaginal mucosa was determined 
in an external examination and scored on a 3- points scale. Blood 
samples were obtained for analysis of serum progesterone concen-
trations. Cows with a high uterine contractility and high amount of 
estrus discharge were 4.05 and 1.72 times more likely to have an 
estrus follicle (≥12 mm) than cows expressing a low amount of the 
estrus signs, respectively. The likelihood for a pink vaginal mucosa, 
clear stringy estrus discharge and mounting traces at the cows’ back 
decreased continuously with increasing temperature- humidity index 
(THI) at the day of estrus. The likelihood for a serum progesterone 
concentration <1 ng/ml at the day of estrus decreased continuously 
with increasing THI ≥74. Follicular size decreased 0.1 mm with each 
incremental THI point at the day of estrus. The present study proves, 
that the amount of estrus discharge and the intensity of uterine con-
tractility are useful clinical signs to detect cows with an estrus follicle 
under field conditions. Heat stress at the day of estrus significantly re-
duces the intensity of external signs of estrus; however, the intensity 
of uterine contractility is a useful clinical signs to detect cows with an 
estrus follicle under heat stress.         

  P 206  |    Significance of physiological and 
technological factors in development of mastitis 
in lactating cows 
     S     Shabunin    ;     N     Klimov    ;     A     Nezhdanov    
   All- Russian Veterinary Research Institute of Pathology, Pharmacology and Therapy, 
Voronezh, Russia   

     The aim of the researchers was to study the effect of pregnancy 
(n = 178, 1st experiment) and changes of optimal parameters of me-
chanical milking (n = 320, 2nd experiment) on the incidence of sub-
clinical mastitis in dairy cows. Diagnosis of mastitis was realized with 
the use of diagnostic reagent Kenotest and by bacteriology. The 1st 
experiment stated that conception and pregnancy in cows were ac-
companied by a decrease in the milk ejection rate by 16–23.1% in 
comparison with non- pregnant animals and a 1.48 time increase in 
the risk to suffer from mastitis during observation period (120 days). 
We attribute this to the 4.6 times increase of progesterone produc-
tion, that suppresses immune reactions to bacterial agents within the 
udder, suppressing also the processes of oxytocin receptor formation 
and hence milk ejection reflex. The 2nd experiment demonstrated 
that a two fold decrease of the normative vacuum reserve in the 
milking installation led to a 1.3 fold increase of the number of cows 
with teat- end hyperkeratosis and 3.1 times increase of mastitis during 
one month. Decreasing of the vacuum level below optimal by 9–12% 
(from 41–37 kPa to 36–34 kPa) in the teat chamber, increased the 
number of teat- end damages with hyperkeratosis by 2.8 times and 
the morbidity with mastitis – by 1.8 times. Milking of cows during one 
month with the threshold of automatic cluster/teat cup removal of 
100 g/min in comparison with 200 g/min led to a 3.2 fold increase of 
teat- end hyperkeratosis and 3.1 times increase of mastitis. The data 

obtained allow to conclude that maintenance of optimal mechanical 
milking parameters for pregnant cows and optimalization of the tech-
nology of pregnant cows’ udder preparation for milking are important 
for mastitis prophylaxis in lactating cows.         

  P 207  |    Epigenetic modulation of ram sperm 
during cryopreservation 
     M     Sharafi    1    ;     M     Rahimi    1    ;     A     Shahverdi    2    ;     V     Esmaeili    2    
    1 Tarbiat Modares University, Tehran, Iran  ;       2 Royan Institute, Tehran, Iran   

     Ram semen cryopreservation is a process which is widely used for 
long term storage of sperm. However, it can induce several det-
rimental damages to the sperm cells. These damages may involve 
cellular and epigenetic patterns of sperm. Epigenetic modulation of 
cryopreserved sperm may impact the outcome fertility potential of 
cryopreserved sperm. Therefore, the purpose of the present study 
was to consider several epigenetic indices in ram sperm before and 
post freezing. Motility, total DNA methylation and histone acetylation 
(H3K9) were measured in ram sperm before and post cryopreserva-
tion. Semen was collected form four mature rams, diluted with de-
fined extender and cryopreserved according to our standard protocol. 
A significantly higher percentage of total motility and progressive mo-
tility were observed in the fresh group (85.1 ± 1.25 and 70.2 ± 1.8, re-
spectively) compared to the frozen group (52.6 ± 1.74 and 21.9 ± 2.1, 
respectively). Furthermore, the percentage of sperm with methylated 
DNA was significantly increased in the frozen (62.2 ± 1.1) vs. the fresh 
group (35.1 ± 1.45). No significant differences were detected be-
tween the two groups with regard to histone acetylation (11.2 ± 0.25 
vs. 40.3 ± 1.02). Due to the crucial impact of epigenetics on the repro-
ductive outcome, further studies are necessary to determine the ef-
fect of cryopreservation on the epigenetic modulation of sperm cells.         

  P 208  |    High caudal epidural anaesthesia and 
standing ketamine stun for transvaginal unilateral 
ovariectomy in cattle 
     K     Siewruk    1    ;     B     Lisowska    2    ;     M     Trela    1    ;     K     Skierbiszewska    1    ; 
    K     Lorenc    1    ;     D     Domańska    1    ;     M     Domino    1    ;     B     Pawliński    1    ; 
    Z     Gajewski    1    
    1 Department of Large Animal Diseases with Clinic, VRC and CBR, Faculty of 
Veterinary Medicine, Warsaw University of Life Sciences – SGGW, Warsaw, Poland  ;  
     2 Department of Anaesthesiology, Center of Postgraduate Medical Education, Gruca 
Orthopedic and Trauma Teaching Hospital, Otwock, Poland   

     General anesthesia is rarely carried out in cattle. The most common 
procedures are undertaken using epidural anesthesia, paravertebral 
nerve or local infiltration blocks. High and low caudal epidural anes-
thesia is advocated in cattle for pain relief and muscle relaxation dur-
ing obstetric manipulations and surgical procedures including uni-  or 
bilateral ovariectomy. The aim of the study was to obtain the ovarian 
tissue while defined oestrus cycle time during transvaginal unilateral 
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ovariectomy under high caudal epidural anesthesia and standing 
ketamine stun. The 9 Holstein- Friesian type cows during induced 
oestrus cycle were enrolled into the study. The elective, transvagi-
nal procedure under high epidural anesthesia (between S5 and Co1 
vertebra) following pharmacological stun premedication with xylazine 
5–30 mg/100 kg (Xylapan 20 mg/ml, Vetoquinol Biowet, Poland), ket-
amine 0.04 mg/kg (Bioketan 100 mg/ml, Vetoquinol Biowet, Poland), 
butorphanol 0.01 mg/kg (Butomidor 10 mg/ml, Richter Pharma AG, 
Austria) was performed. The ovaries were removed to obtain luteal 
tissue for further detailed examinations. The postoperative antibi-
otic therapy with procaine benzylpenicillin 1 ml/30 kg (Penillin 30%; 
300 mg/ml; ScanVet Poland) in combination with postoperative an-
algesia flunixin 2 ml/45 kg (Flunimeg 50 mg/ml; Scanvet Poland) was 
continued for 3 days. The lidocaine deposition was successful into 
the sacrococcygeal space. The onset of paralysis of the tail occurs 
in 1 min. The block and ketamine stun last up to 2 h. No pelvic limb 
weakness and recumbency occurred. High caudal epidural anesthesia 
and standing ketamine stun provide great quality analgesia for trans-
vaginal ovariectomy.         

  P 209  |    Deviations in endometrial biopsies 
collected from mares 
     M     Sikora    1    ;     R     Kozdrowski    1    ;     K     Wojtysiak    1    ;     M     Nowak    2    ; 
    H     Racheniuk    3    
    1 Department of Reproduction and Clinic of Farm Animals, Wroclaw University of 
Environmental and Life Sciences, Wroclaw, Poland  ;       2 Department of Pathology, 
Faculty of Veterinary Medicine, Wroclaw University of Environmental and Life 
Sciences, Wroclaw, Poland  ;       3 Institute of Physiotherapy, Faculty of Physiotherapy 
and Physical Education, Opole University of Technology, Opole, Poland   

     The biopsy of the endometrium is considered to be the reference 
standard to diagnose endometrosis in mares. The aim of this study 
was to examine the relationship between deviations in endometrial bi-
opsies in terms of cyclooxygenase- 2 (COX- 2) and fibronectin expres-
sion and polymorphonuclear cell (PMN) infiltration, as well as scoring 
degeneration in two endometrial biopsies collected from one mare. 
The research was conducted on 53 subfertile mares, Icelandic horses. 
All of the mares had no discharge and no intrauterine fluid, and they 
had been unsuccessfully inseminated during three oestrus cycles. We 
took two endometrial biopsies from the base of either uterine horn 
with Kevorkian biopsy forceps and fixed in 10% formalin. The biop-
sies were examined for the presence of PMNs infiltration within the 
luminal epithelium, stratum compactum and stratum spongiosum, as 
well as for the Kenney- Doing score. The biopsies were considered as 
evidence of acute endometritis if there were more than three PMNs 
per five fields of high magnification (x400). The biopsies were also 
stained for cyclooxygenase- 2 (COX- 2) and fibronectin expression. 
We found positive Spearman correlations between COX- 2 expres-
sion in the surface (R = 0.49; 0.7) and glandular epithelium(R = 0.2; 
0.21), as well as fibronectin expression in the stroma (R = 0.41; 0.55) 
and the Kenney and Doig (1986) grading score. There were observed 
an association between multiparous mares older than ten years and 

endometrial biopsies with scores IIB /III in at least one biopsy sample 
and also a moderate to strong immunointensity for fibronectin. In con-
clusion, there was a relationship between the COX- 2 and fibronectin 
expression and biopsy scores, according to Kenney and Doig (1986) 
grading system.         

  P 210  |    Elastography of ovine fetal lung as a 
tool for gestational development evaluation 
     PDA     Silva    1    ;     RAR     Uscategui    1    ;     VJC     Santos    1    ;     MGK     Rodriguez    1    ; 
    MC     Maronezi    1    ;     AM     Ilkiu    1    ;     WRR     Vicente    1    ;     MAR     Feliciano    2    
    1 São Paulo State University (UNESP), Jaboticabal, Brazil  ;       2 Federal University of 
Recôncavo da Bahia (UFRB), Cruz das Almas, Brazil   

     The aim of this study was to evaluate the fetal lung stiffness by acous-
tic radiation force impulse (ARFI) elastography during gestation in ewes 
and correlate these analyses with fetal development age. Twenty- four 
healthy pregnant ewes were included in the study. The stiffness of fetal 
lungs was determined weekly, from the tenth week until parturition 
using ACUSON S2000 ®  (Siemens ® ) ultrasound system, equipped with 
software for qualitative and quantitative elastographic- ARFI evalua-
tion (Virtual Touch Tissue Quantification) and convex multi- frequential 
transducer. The stiffness characteristics assessed by grayscale elasto-
gram were compared between the adjacent tissues qualitatively, and 
the fetal lung shear wave velocities (SWV m/s) compared between ges-
tational weeks by mean of Friedman ’ s test and correlated by regres-
sion models (p < 0.05). At elastogram analysis, the fetal lung was not 
deformable and stiffness characteristics showed light gray shades, indi-
cating to be a soft tissue when compared to other organs (liver and kid-
neys). Lung SWV varied throughout the gestational period (p < 0.001) 
from 0.73 ± 0.11 m/s to 0.62 ± 0.12 m/s decreasing gradually from 
16th to 21st gestational week and closely correlates with fetal age 
(R2 = 0.80), indicating that pulmonary density undergoes modifications 
during the gestational weeks. In conclusion ARFI- elastography has 
shown to be an applicable and safe technique, enabled qualitative and 
quantitative tissues elastographic characterization and allowed detect 
pulmonary stiffness modifications related with fetal development and 
gestational age. We suggest that these results could be used as refer-
ence for pregnancy pathophysiological studies in ovine and extrapo-
lated for gestational researches in other mammals’ species.         

  P 211  |    Effect of sample size on fish 
( Prochidolius reticulatus ) sperm head 
morphometric measurements 
     A     Silva Torres    1    ;     JA     Rubio Parada    2    ;     LC     Sanchez Ruiz    1    ; 
    G     Navarro Lizarazo    1    ;     W     Parra Duran    1    ;     L     Hernández-Corredor    1    
    1 SENA (National Learning Service), University of Pamplona, Pamplona, Colombia  ;  
     2 Francisco de Paula Santander University, Cucuta, Colombia   

     Computer- assisted sperm morphometry analysis has been previously 
standardized for fish semen; however there is little information in fish 
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( Prochidolius reticulatus ). The aim of this study was to assess the  effect 
of the number of cells analysed on fish sperm head morphometric 
measurements. Semen was collected from 7 fish by abdominal mas-
sage (in the region North of Santander, Colombia,), extended in DMSO 
(dimethylsulfoxide) diluent. All the samples showed physiological val-
ues concerning routine semen parameters (motility, morphology and 
sperm concentration). A final concentration of 450 million sperm/
ml. Morphometric slides were stained with Diff- Quik and 300 sperm 
heads analysed using the Sperm Class Analyser (ISAS, Prosein, Spain). 
Subsets of 200, 150 and 100 sperm cells were randomly selected and 
mean measurements of length (L), width (W), area (A), perimeter (P), 
ellipticity (E), rugosity (R), regularity (RE) and elongation (EL) compared 
between groups by ANOVA. No significant differences (p > 0.05) for 
L (3.73 a  vs.3.74 a  vs.3.70 a ), W (3,45 a  vs. 3.45 a  vs. 3.43 a ), A (10.50 a  vs. 
10.56 a  vs. 10.47 a ), P (12.08 a  vs. 12.11 a  vs. 11.99 a ), E (1.08 a  vs. 1.08 a  
vs. 1.08 a ), R (0.90 a  vs.0.90 a  vs. 0.90 a ), RE (0.96 a  vs. 0.96 a  vs. 0.96 a ) 
and EL (0.42 a  vs. 0.42 a  vs. 0.41 a ) were found when 200, 150 or 100 
spermatozoa were analysed. Our results suggested that the analysis 
of 100 sperm heads was enough for the morphometric assessment 
of fish semen, reducing considerably the time to perform an accurate 
analysis. It is concluded that 100 sperm heads should be analysed to 
morphometrically characterise the whole sperm population of fish 
( Prochidolius reticulatus ) semen samples.         

  P 212  |    Effects of the prolonged culture 
conditions on the apoptosis resistance and 
developmental competence of bovine oocytes 
     G     Singina    ;     E     Shedova    ;     A     Lopukhov    ;     I     Lebedeva    ;     S     Dunch    
   L.K. Ernst Institute of Animal Husbandry, Russian Academy of Agricultural Sciences 
(RAAS), Podolsk, Russia   

     A delayed natural and artificial activation of matured mammalian 
 oocytes results in a fall of their quality. The goal of the present work 
was to study effects of different conditions of the prolonged in vitro 
culture on the apoptosis resistance and developmental competence 
of bovine oocytes. Bovine cumulus- enclosed oocytes (CEOs) were 
matured for 16, 22 or 32 h in TCM 199 containing 10% fetal calf 
serum (FCS), 10 μg/ml FSH, and 10 μg/ml LH. All CEOs matured for 
16 h were transferred to TCM 199 supplemented with 10% FCS and 
cultured for additional 16 h in the absence (Control) and in presence 
of 50 ng/ml prolactin (PRL) or 10 ng/ml growth hormone (GH). After 
culture, oocytes were used for apoptosis detection or activated by 
treatment with ionomycin and 6- dimethylaminopurine and then cul-
tured up to the blastocyst stage. Apoptosis was detected in oocytes 
and blastocysts by the TUNEL method. An increase in the culture du-
ration from 22 to 32 h led to a rise in the rate of apoptotic oocytes 
(from 9.4 ± 1.0 to 15.3 ± 0.8%, p < 0.01), to a decline in the yield of 
blastocysts (from 20.6 ± 2.6 to 12.0 ± 1.6%, p < 0.05), and to an in-
crease in the rate of apoptotic nuclei in blastocysts (from 4.1 ± 2.3 
to 12.6 ± 2.0%, p < 0.01). As compared to the continuous 32- h cul-
ture, the transfer of CEOs to the medium containing PRL (but not to 

the control medium or medium with GH) caused a decrease in the 
rate of oocyte apoptosis (to 7.1 ± 1.9%, p < 0.01), an increase in the 
yield of blastocysts (to 20.8 ± 1.7%, p < 0.05), and a reduction in the 
rate of blastocyst apoptosis (to 6.6 ± 0.7%, p < 0.01). Thus, PRL is 
able to maintain the apoptosis resistance and competence for par-
thenogenetic development of bovine CEOs during their prolonged in 
vitro culture. (The research was supported by FASO Russia and RFBR 
(15- 08- 99473).)         

  P 213  |    Postpartum hysteroscopic evaluation in 
Santa Ines sheep – preliminary results 
     R     Sitta Gomes Mariano    1    ;     A     Ryonosuke Taira    1    ;     VJ     Correia 
Santos    1    ;     P     Del Aguila da Silva    1    ;     M     Garcia Kako Rodriguez    1    ; 
    R     Andres Ramirez Uscategui    1    ;     ME     Bastos Andrade Moutinho 
da Conceiçao    1    ;     R     Martins Crivelaro    1    ;     MA     Rossi Feliciano    2    ; 
    PP     Maia Teixeira    3    ;     WR     Russiano Vicente    1    
    1 São Paulo State University (UNESP), Jaboticabal, Brazil  ;       2 Federal University of 
Recôncavo da Bahia (UFRB), Cruz das Almas, Brazil  ;       3 Federal University of Pará, 
Belem, Brazil   

     Postpartum fertility in sheep depends of physiological uterine involu-
tion. There is poor information available on the time between partus 
and cervix closure. Hysteroscopy allows direct visualization of the 
uterine structures and is an excellent method for uterine cavity evalu-
ation. It is a very useful method for detection of abnormalities during 
the postpartum period. The aim of this study was to evaluate the cer-
vical closure time by hysteroscopy in Santa Ines sheep. A rigid endo-
scope (5 mm Diameter) without angulation was used, and adequate 
visualization of the cervical canal and uterine cavity was done with 
the aid of a speculum and a 300W xenon light lamp. The real time 
video signal was transmitted to a TV monitor. Twenty animals were 
examined every 6 h after parturition until it was impossible to enter 
the cervical canal. Of 22 ewes evaluated, 20% had cervical closure 
between 6 and 12 h, 30% between 12 and 24 h, 25% between 24 and 
30 h and 15% between 30 and 36 h. In 10%, the uterus could not be 
assessed due to anatomic features. One animal had a uterine prolapse 
on day 5 post partum. In conclusion, these results provide evidence 
that cervical closure occurred within in the first 36 h after parturition 
and hysteroscopy is an alternative technique for cervical and uterine 
evaluation in ewes.         

  P 214  |    The content of collagen in the equine 
cervix during estrus cycle 
     K     Skierbiszewska    1    ;     M     Domino    1    ;     J     Olszewski    1    ;     M     Masko    2    ; 
    R     Zabielski    1    ;     P     Matyba    1    ;     A     Wehrend    3    ;     Z     Gajewski    1    
    1 Department of Large Animal Diseases with Clinic, VRC and CBR, Faculty of 
Veterinary Medicine, Warsaw University of Life Sciences – SGGW, Warsaw, Poland  ;  
     2 Department of Animal Breeding, Faculty of Animal Science, Warsaw University 
of Life Sciences – SGGW, Warsaw, Poland  ;       3 Clinic for Obstetrics, Gynecology and 
Andrology of Small and Large Animals, Justus- Liebig- University Giessen, Giessen, 
Germany   
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     Proper cervical contractility and relaxation are major factors affecting 
mare ’ s fertility and uterine defense mechanisms. Cervical disorders 
are predisposing factors for fluid accumulation and contamination of 
the uterus, might impair fertilization as well as influence pregnancy 
and parturition. Histologically, the cervix consists mostly of connec-
tive tissue and smooth muscle. In the cervical extracellular matrix, col-
lagen is the most abundant structural protein. Collagen reorganization 
and decrease in its concentration have an influence on the process 
of cervical relaxation. The aim of this study was to assess the col-
lagen content (CC) in the equine cervix in follicular and luteal phase. 
Fresh whole thickness samples of the cervix uteri were collected 
from 29 slaughtered mature mares with no signs of reproductive 
tract pathologies. The samples were stained with hematoxylin eosin 
(HE) and Masson ’ s Trichrome Stain (MTS) and imaged using light mi-
croscopy and scanning cytometry for CC evaluation (mean±SEM, %). 
The tunica mucosa formed folds with connective tissue underneath, 
demonstrating significantly different (p = 0.0063) collagen content in 
follicular (57.09 ± 5.40) and luteal (34.33 ± 4.62) phase. The CC in tu-
nica muscularis did not change during estrus cycle (p > 0.05) obtaining 
58.84 ± 3.19 in follicular and 66.12 ± 3.30 in luteal phase respectively. 
CC was significantly higher (p < 0.001) in tunica muscularis in com-
parison to tunica mucosa during follicular phase; however, no differ-
ences were found in luteal phase (p > 0.05). In conclusion, the CC in 
the equine cervix undergoes hormonal regulation and differs signifi-
cantly in tunica mucosa depending on the phase of the estrus cycle.         

  P 215  |    Trichostatin A (TSA)- treated peripheral 
blood- derived fibroblast- like cells turn out to 
be a suitable source of genomic DNA donors for 
efficient production of nuclear- transferred pig 
embryos 
     M     Skrzyszowska    ;     M     Samiec    ;     E     Wojtylak-Jurkiewicz    ; 
    E     Mielczarek    
   Department of Biotechnology of Animal Reproduction, National Research Institute 
of Animal Production, Balice n. Kraków, Poland   

     The current study was undertaken to assess the in vitro developmen-
tal outcome of porcine cloned embryos reconstructed with oocytes 
receiving the cell nuclei of adult peripheral blood- derived fibroblast- 
like cells (APB- FLCs) that had been epigenomically transformed by ex-
posure to non- selective inhibitor of histone deacetylases, designated 
as TSA. Prior to their use for somatic cell nuclear transfer (SCNT), the 
adherent APB- FLC lines that had been established from primary cul-
tures originating from the blood samples of a postnatal female piglet 
and were subsequently passaged twice or thrice underwent treat-
ment with 50 nM TSA during 24- h serum starvation. Reconstruction 
of enucleated metaphase II- stage oocytes was achieved by their 
electrofusion with TSA- exposed APB- FLCs that was evoked by two 
successive DC pulses of 1.2 kV/cm for 60 μs. The same DC pulses 
that triggered the fusion of ooplast- APB- FLC couplets were simulta-
neously applied to induce activation of reconstituted oocytes (clonal 

cybrids). The frequencies of cleaved embryos (231/283; 81.6% A ), 
morulae (195/283; 68.9% A ) and blastocysts (108/283; 38.2% A ) 
developing from NT embryos that were reconstructed with TSA- 
treated APB- FLCs were significantly higher as compared to the TSA- 
untreated group (174/269; 64.7% B , 132/269; 49.1% B  and 67/269; 
24.9% B , respectively) [A,B: p < 0.001; Chi- square test]. Collectively, 
the enhancements in both cleavage rate of porcine SCNT- derived 
embryos and their morula/blastocyst yields appear to result from in-
creased functional abilities for proper onset and progression of epi-
genetic remodeling and reprogramming of TSA- exposed APB- FLC 
nuclei in a cytoplasm of clonal cybrids. (This work was supported by 
the National Centre for Research and Development (grant number 
INNOMED/I/17/NCBR/2014).)         

  P 216  |    Effect of the bicarbonate concentration 
on the intracellular pH increase and protein 
kinase A activation in porcine in vitro sperm 
capacitation 
     C     Soriano-Úbeda    1,2    ;     J     Romero-Aguirregomezcorta    1,2    ; 
    C     Matás    1,2    ;     F     García-Vázquez    1,2    
    1 Department of Physiology, Faculty of Veterinary Science, University of Murcia, 
Mucia, Spain  ;       2 Institute for Biomedical Research of Murcia (IMIB- Arrixaca), Murcia, 
Spain   

     The transmembrane intake of HCO 3  
−  in the sperm has been associ-

ated with the increase of intracellular pH (pHi) and activation of PKA/
cAMP pathway. This work evaluated the effect of the concentration of 
HCO 3  

−  on sperm pHi and capacitation through protein kinase A sub-
strates phosphorylation (PKAs- P). For this purpose, samples (n = 4) of 
porcine epididymal spermatozoa were incubated for 60 min in a capac-
itating medium (TALP) with a fixed pH of 7.4 and containing 0, 5, 15 or 
25 mM of HCO 3  

−  and in a non- capacitating medium as control (NCAP). 
The pHi was measured by spectrofluorometry at 1 and 60 min of incu-
bation and PKAs- P was detected by western blot and semi- quantified 
at 60 min. Data (mean ± SEM) were analyzed by one- way ANOVA and 
compared using the Tukey test. Differences were considered statis-
tically significant at p < 0.05. The pHi results at 1 min of incubation 
showed no differences between groups (p > 0.05). The results after 
60 min revealed that the HCO 3  

−  presence in the media was essential 
to elevate the pHi during sperm capacitation. However, no relation 
with the specific HCO 3  

−  concentration was found (NCAP: 6.65 ± 0.03 a , 
0 mM: 6.77 ± 0.01 a , 5 mM: 6.93 ± 0.02 b , 15 mM: 7.00 ± 0.03 b  and 
25 mM: 7.06 ± 0.05 b ). Moreover, the semi- quantification of relative 
amount of PKAs- P showed that using 15 or 25 mM in the capacita-
tion media produced a higher PKAs- P (NCAP: 212.3 ± 36.0 a , 0 mM: 
274.3 ± 28.1 a , 5 mM: 307.2 ± 22.2 a , 15 mM: 488.3 ± 22.3 b  and 
25 mM: 576.0 ± 10.2 b ). In conclusion, 15 mM of HCO 3  

−  is an optimum 
concentration to elevate the pHi of spermatozoa and produce a high 
grade of capacitation in vitro. Nevertheless, further studies are needed 
to find out if this fact has a beneficial effect on in vitro fertilization in 
porcine species. (Supported by MINECO- FEDER AGL2015- 66341- R.)         
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  P 217  |    Modulation of boar sperm capacitation 
and fertilizing ability in vitro by an ethanol extract 
of an oenological commercial oak- derived tannin 
     M     Spinaci    1    ;     V     Muccilli    2    ;     D     Bucci    1    ;     N     Cardullo    2    ;     B     Gadani    1    ; 
    C     Tringali    2    ;     C     Tamanini    1    ;     G     Galeati    1    
    1 Department of Veterinary Medical Sciences (DIMEVET), University of Bologna, 
Bologna, Italy  ;       2 Department of Chemical Sciences, University of Catania, Catania, 
Italy   

     Although excessive ROS levels induce sperm damage, sperm capacita-
tion is an oxidative event that requires low and controlled amounts of 
ROS. The aim of this study was to evaluate the effect of an ethanol 
extract of a commercial oenological tannin (Tan ’ Activ R ® , T) with an-
tioxidant activity ( Food Chemistry  2017, 215:50) on in vitro sperm ca-
pacitation and fertilization (IVF). Boar sperm was capacitated for 1 h in 
presence of different concentrations of T (0, 1, 10, 100 μg/ml). Sperm 
viability (SYBR green/PI) and tyrosine- phosphorylation of sperm pro-
teins (by immunofluorescence) were evaluated. For IVF, gamete coin-
cubation (1 h) was performed in presence of T (0, 1, 10, 100 μg/ml). 
After 19 h of oocyte culture in fresh IVF medium, the penetration rate 
was evaluated. Sperm viability was significantly (p < 0.05) higher com-
pared with control in presence of T100 (67.0 ± 14.8 vs. 35.4 ± 10.8). 
Tyrosine- phosphorylation of sperm proteins was significantly influ-
enced by T: T10 induced a decrease of the percentage of cells display-
ing A pattern (non capacitated cells) (51.4 ± 9.0 vs. 32.6 ± 10.7, ctr vs. 
T10) and a parallel increase of B pattern (capacitated cells) (48.6 ± 9.0 
vs. 67.0 ± 10.6, ctr vs. T10) while an opposite effect of T100 was re-
corded (pattern A: 65.9 ± 29.8; pattern B: 33.3 ± 29.2). The penetra-
tion rate was significantly increased by T10 (69.0 ± 14.8 vs. 91.9 ± 4.0, 
ctr vs. T10) while it was strongly inhibited by T100 (4.9 ± 8.3). These 
results demonstrate that T10, maintaining ROS at low levels, stimu-
lates capacitation resulting in a higher fertilization rate while T100, 
excessively decreasing ROS levels, inhibits both capacitation and fer-
tilizing ability and reduces the decline of viability that occurs during 
capacitation. (Work supported by “Fondazione del Monte di Bologna 
e Ravenna”.)         

  P 218  |    Molecular interactions between the 
porcine AhR and 2,3,7,8- tetrachlorodibenzo-  p - 
dioxin (TCDD) 
     S     Swigonska    1    ;     K     Orlowska    2    ;     T     Molcan    2    ;     A     Nynca    1    ; 
    A     Sadowska    2    ;     M     Ruszkowska    2    ;     RE     Ciereszko    1,2    
    1 Laboratory of Molecular Diagnostics, University of Warmia and Mazury, Olsztyn, 
Poland  ;       2 Department of Animal Physiology, Faculty of Biology and Biotechnology, 
University of Warmia and Mazury, Olsztyn, Poland   

     The aryl hydrocarbon receptor (AhR) is a ligand- dependent transcrip-
tion factor activated by environmental contaminants such as 2,3,7,8- t
etrachlorodibenzo-  p - dioxin (TCDD). TCDD is thought to be the most 
harmful dioxin exerting adverse effects on health and reproduction 
of domestic animals. It alters sexual behavior and causes decreased 

spermatogenesis, diminished fertility, endometriosis, teratogenesis 
and abortion. TCDD influences also the metabolism and secretion 
of steroid hormones. Upon ligand binding, the TCDD/AhR complex 
translocates to the nucleus, dimerizes with AhR nuclear transloca-
tor and binds to a dioxin- responsive element present in promoter of 
target genes. In the present study, homology model of the porcine 
AhR- ligand binding domain (LBD) was constructed on the basis of 
crystalline structure of human HIF- 2α protein. The cavity volume for 
AhR- LBD was estimated at 804.6 Å3. Molecular docking of TCDD to 
the porcine AhR- LBD revealed high binding affinity between TCDD 
and AhR (−8.8 kcal/mol). TCDD was stabilized within the binding 
pocket by hydrophobic interactions with residues: H289, F293, P295, 
L306, L313, F322, F349, L351 and S363 of the AhR and a single 
hydrogen bond with Q381. Formation of the TCDD/AhR complex 
andTCDD- induced activation of AhR were confirmed with the use of 
electrophoretic mobility shift assay. It was found that TCDD bound 
to the AhR and activated the receptor. The current study provides 
a framework for examining the key molecular events involved in the 
ligand- dependent activation of the AhR. Better understanding of AhR 
function in the ovary is crucial to improve fertility and breeding of do-
mestic animals. (This study was supported by grants No. 2012/05/B/
NZ9/03333, N N303 815240 and 2016/21/B/NZ4/00202.)         

  P 219  |    Bovine mastitis originating  S. aureus  has 
more virulence genes than coagulase- negative 
staphylococci 
     S     Taponen    1    ;     S     Åvall-Jääskeläinen    1    ;     R     Kant    1    ;     L     Paulin    2    ;     J     Blom    3    ; 
    A     Palva    1    ;     J     Koort    1    
    1 Faculty of Veterinary Medicine, University of Helsinki, Helsinki, Finland  ;       2 Institute 
of Biotechnology, University of Helsinki, Helsinki, Finland  ;       3 Justus- Liebig- University 
Giessen, Giessen, Germany   

     Staphylococcus (S.) aureus may cause even severe bovine clinical mas-
titis but coagulase- negative staphylococci (CNS) mainly subclinical or 
mild clinical mastitis. Differences in virulence may exist between CNS 
species. The aims were to study the presence of putative virulence 
genes in S. aureus and three CNS species isolated in bovine mastitic 
milk samples, and to evaluate the potential association between bac-
terial genotype and type of mastitis (clinical vs. subclinical). Virulence 
gene orthologues were searched in 24 annotated whole genome se-
quences of  S. aureus  (4),  S. agnetis  (4),  S. chromogenes  (8), and  S. simu-
lans  (8) isolates. Half of the isolates of each species originated from 
mild to moderate clinical, and the other half from subclinical bovine 
mastitis. The  S. aureus  isolates had much more virulence gene ortho-
logues than the CNS isolates. One third of the virulence genes were 
detected only in  S. aureus . Nearly 100 virulence genes were present in 
all  S. aureus  isolates, as contrast to about 40–50 present in each CNS 
isolate.  S. simulans  differed most from the other CNS: several of the 
virulence genes detected among CNS were harbored only by  S. simu-
lans , but it also lacked a number of genes present both in  S. agnetis  and 
 S. chromogenes . Identical virulence genes were detected in isolates of 
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the same species both from clinical and subclinical mastitis. The viru-
lence gene profiles or the cumulative number of different virulence 
genes were not associated with the type of mastitis, indicating that 
host derived factors such as the immune status play a pivotal role in 
the manifestation of mastitis.         

  P 220  |    Evaluating the effectiveness of two 
mastitis vaccines in a dairy farm in Mashhad, Iran 
     N     Tashakkori    1    ;     B     Khoramian    1    ;     M     Farhoodi Moghadam    2    ; 
    N     Farzaneh    1    ;     M     Heidarpour    1    ;     K     Mashayekhi    3    
    1 Faculty of Veterinary Medicine, Ferdowsi University of Mashhad, Mashhad, Iran  ;  
     2 Faculty of Veterinary Medicine, Islamic Azad University of Karaj, Karaj, Iran  ;       3 Quds 
Razavi Industrial Animal Husbandry Institute, Mashhad, Iran   

     The objective of this study was to evaluate the efficiency of two com-
mercial mastitis vaccines (Mastivac ®  and Startvac ® ) under field condi-
tions. In total, 164 Holstein dairy cows were selected and divided into 
3 groups. Three milk samples were collected from each cow at the 
day of drying- off, 3 days and 2 weeks after parturition. The first group 
(n = 55) received Mastivac ®  vaccine following the label regimen. The 
second group (n = 54) received Startvac ®  vaccine following the label 
regimen, and the third group (n = 55) was left unvaccinated as nega-
tive controls. The data were analyzed by using SPSS software (SPSS 
Inc., 22). Analysis of the mastitis prevalence after parturition in triple 
groups was performed using chi- square test. The comparison of the 
severity of infection and also the duration of treatment in all groups 
were analyzed by using Kruskal- Wallis test. The differences between 
groups with a p- value <0.05 were considered significant. In total, 
within one month after parturition, 70 cases of clinical mastitis oc-
curred in the 3 study groups, but we detected no significant difference 
in the prevalence of clinical mastitis between any of the 3 groups. 
The average severity of clinical cases in three groups were 1.36, 1.24 
and 1.45 for Mastivac ® , Startvac ®  and control group, respectively and 
not significant. Duration of treatment did not differ between groups 
and was 3.7, 3.29 and 3.6 days for Mastivac ® , Startvac ®  and control 
group, respectively. New infection rate after parturition was assessed 
by CMT and did not differ between groups. New infection rates were 
38.5% for Mastivac ® , 26.5% for Startvac ®  and 34% for control group 
respectively. In general, we observed no significant difference in 
above- mentioned variables between any of the 3 groups.         

  P 221  |    Use of dexamethasone as antenatal 
therapy affects placentome circulation in goats? 
 –  Preliminary data 
     J     Teramachi Trevizan    ;     EL     dos Santos Silva    ;     CH     Berlatto 
Cancelli    ;     CE     Facion    ;     FL     Formiga Feitosa    ;     M     Camargo    ; 
    DP     Vrisman    ;     L     Del Rio Pinotti    ;     WRR     Vincente    ;     MF     de Oliveira    
   Faculty of Agricultural and Veterinary Sciences (FCAV), São Paulo State University 
(UNESP), Jaboticabal, Brazil   

     The aim of this study was to evaluate and compare the spectral 
Doppler indices of arterial branches of placentome in pregnant goats 
submitted to different dexamethasone base protocols. Three proto-
cols of dexamethasone (Dexacort, Hertape, Brazil) administrations i.m. 
were tested: G1 (n = 4) goats received a single 20 mg of drug at Day 
139 of gestation; G2 (n = 5) were given 2 mg once a day between Day 
133 and Day 136, 4 mg at Day 137 and at Day 138 and 20 mg at Day 
139; and G3 (n = 5) were given 16 mg twice a day at Day 139 and 
Day 140. All animals were submitted elective cesarean section at Day 
141 of pregnancy to obtain premature kids. Hemodynamic changes 
of two placentome were assessed by spectral Doppler ultrasonogra-
phy (Mylabvet70 ® , ESAOTE, Genova, Italy), connected to a 3–6 MHz 
convex multifrequency eletronic transducer. Data were compared 
between groups (mean±SD, Tukey test, p < 0.05). There was no dif-
ference between the different treatments for flow velocity integral 
(6.78 ± 1.38 cm/s, p > 0.67), pulsatility índex (1.61.69 ± 0.68 cm/s, 
p > 0.21), resistive índex (0.60 ± 0.17 cm/s, p > 0.40); peak ve-
locity (25.14 ± 3.41 cm/s, p > 0.55), end diastolic velocity 
(11.26 ± 1.93 cm/s, p > 0.86) and mean velocity (15.40 ± 1.69 cm/s, 
p > 0.36). In conclusion, the placentome circulation in peri- partum of 
goats is not affected by the different doses or corticosteroid admin-
istration time.         

  P 222  |    Intracervical artificial insemination 
of Saanen goats in different breeding age with 
frozen- thawed semen 
     B     Tirpan    1    ;     K     Tekin    1    ;     C     Stelletta    2    ;     A     Daşkın    1    
    1 Faculty of Veterinary Medicine, Ankara University, Ankara, Turkey  ;       2 Department of 
Animal Medicine, Production and Health (MAPS), University of Padua, Padua, Italy   

     Artificial insemination (AI) in goat is currently limited by the poor 
fertility obtained following non- surgical intracervical insemination of 
frozen- thawed semen. The objective of the present study was to de-
termine the reproductive performance of Saanen goats in two diffent 
breeding ages in Turkey. The effects of synchronisation, inseminators 
and fertility rate were examined. Ninety nine (99) Doeling Saanen 
goats were used, divided in two groups: Group 1 = 49 doeling goats 
(7 month old) and Group 2 = 50 doeling goats (19 month old). Estrus 
was synchronized by impregnated intravaginal sponges (20 mg; FGA), 
and administration im of 125 mg of cloprostenol (PGF 2α ) and PMSG 
(400 IU), at 48 h before sponges removal. Intracervical fixed time AI 
was carried out 43 h after removal of the FGA sponges during the 
non breeding season. Estrus symptoms of goats were detected by 
teaser goat. The occurrence of oestrus in Group 1 and Group 2 were 
74%, 71.4%, respectively, and there were no significant differences 
between groups (p > 0.05). Sixty eight (68) goats were inseminated 
with frozen- thawed semen. The pregnancy rate was determined by 
transabdominal ultrasound scanning. Pregnancy rate were (Group 
1 31.4%, Group 2 35.5%) not differ significantly between differ-
ent breeding age nor between inseminators (p > 0.05). Fertility re-
sults were quite acceptable considering the various age groups and 
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inseminators. Intracervical insemination is a simple, less costly and 
time consuming technique compared to the others. As it is the final 
goal to establish a technique that could be applied similarly on a large 
scale by all farms, intracervical insemination must be considered as a 
method that simplifies the use of liquid buck semen in Turkey.         

  P 223  |    Genetic transformation of chicken 
spermatogonia in vitro 
     E     Tomgorova    1    ;     A     Vetokh    1    ;     E     Antonova    2    ;     N     Volkova    1    ; 
    P     Volchkov    2    ;     N     Zinovieva    1    
    1 L.K. Ernst Institute of Animal Husbandry, Russian Academy of Agricultural 
Sciences (RAAS), Podolsk, Russia  ;       2 Moscow Institute of Physics and Technology, 
Dolgoprudny, Russia   

     Spermatogonia are precursors of male germ cells. These cells are con-
sidered as promising target cells to deliver recombinant DNA for pro-
duction of genetically modified animals. The present research aimed 
to study spermatogonia transformation efficiency in vitro using vari-
ous gene delivery systems: lipophilic transfection, lentiviral infection 
and electroporation. Comparative analysis of the delivery efficiency 
of a gene has shown high performance modification of the target cells 
using the lentiviral infection and electroporation method. Efficiency 
of delivery of genetic constructs using the lipophilic transfection 
method was low and amounted to about 5%. Optimization by DNA 
and lipophilic agent quantities did not give an improved efficiency. 
Otherwise, optimization of the conditions of spermatogonia trans-
formation using the lentiviral infection and electroporation allowed 
to obtain the sufficiently high transformation efficiency of the target 
cells – up to 65%. The high efficiency of transfection using the lenti-
viral delivery method was achieved at multiplicity of infection (MOI) = 
1, using the lentiviral titre 1.7 × 10 7  TU/ml. The following electropora-
tion parameters – voltage 350 V, pulse time 10 ms – were selected as 
optimal. The technology of transgenic animal production using donor 
spermatogonia is provided by injection of these cells into the testes of 
male- recipients. Due to the high quantity of the cells (2–3 million cells 
per testis) necessary for injection, the electroporation method can be 
recommended as the optimal method that allows for the simultaneous 
transfection of suspension cells in a high concentration. (Supported by 
RSF (16- 16- 10059).)         

  P 224  |    Effect of different levels of nanoparticle 
of soybean lecithin on cryopreservation of goat 
spermatozoa 
     A     Towhidi    ;     T     Nadri    ;     S     Zeinoaldini    ;     M     Mousavi    
   Department of Animal Science, University of Tehran, Karaj, Iran   

     The purpose of the current study was to evaluate the effects of nano-
particles from lecithin on goat sperm cryo- survival. The semen ejacu-
lates were collected from four fertile goats using an artificial vagina 
and diluted with nine different extenders. Different concentrations of 

soybean lecithin nanoparticles (NL, 1%, 2%, 3% and 4% w/v) were 
compared to different concentration of soybean lecithin microparti-
cles (L, 1%, 2%, 3% and 4% w/v) and 15% (v/v) egg yolk extender (EY). 
In order to reduce the particle size in nano- lecithin- based extenders, 
the samples were sonicated for 30 min. Average diameter of particles 
size was 94.6 nm. Transmission electron microscopy (TEM) was used 
to examine the molecular structure. Sperm motility and motion param-
eters, the percent of normal sperm, plasma membrane integrity and 
activity, and apoptotic status were determined after freeze- thawing 
process. The results of this study showed that no significant differ-
ence was observed for spem progressive motility, plasma membrane 
activity and integrity (p < 0.05) in 2% NL media (47.83%, 68.87% and 
65.92%, respectively) and EY medium (47.16%, 64.06% and 62.16%, 
respectively). The results of apoptotic status showed that the highest 
(p < 0.05) percentage of total viability (81.73%) and the lowest per-
centage of dead sperm (18.26%) were achieved by inclusion of 2% 
nanoparticle of soybean lecithin into the semen extender. Sperm mo-
tion characteristics (VAP, VSL, VCL, ALH, STR and LIN) were improved 
in 2% nanoparticle of lecithin-  based extender compared to EY-  and 
lecithin- based extender. Results suggest that reducing particle size of 
lecithin in semen extender could improve sperm cryosurvival in goat.         

  P 225  |    The effect of progesterone on the 
endometrial expression of PRa in the dairy cows 
     M     Trela    1    ;     M     Domino    1    ;     J     Olszewski    1    ;     D     Domanska    1    ; 
    M     Kaczmarek    1    ;     B     Pawlinski    1    ;     A     Wehrend    2    ;     Z     Gajewski    1    
    1 Department of Large Animal Diseases with Clinic, VRC and CBR, Faculty of 
Veterinary Medicine, Warsaw University of Life Sciences – SGGW, Warsaw, Poland  ;  
     2 Clinic for Obstetrics, Gynecology and Andrology of Small and Large Animals, 
Justus- Liebig- University Giessen, Giessen, Germany   

     Progestins co- ordinate many reproductive events and are critical regu-
lators of development, cell differentiation, morphogenesis and organ 
physiology. Progestins autoregulate production of their own recep-
tors (endometrial progesterone receptors- PR, isoforms A and B) and 
increase the rate of transcription in the response gene as an effect of 
hormone binding to target tissues. This study determined changes in 
the abundance of progesterone receptor isoform A (PRa) in bovine en-
dometrium under the influence of exogenous progesterone. Uterine 
biopsy samples were collected over the anoestrus before intravaginal 
progesteron administration (progesterone insert, 1.55 g, 7 days) and 
after 7 days from 25 HF non pregnant lactating cows. The samples were 
fixed, immunofluorescent stained (IF) using primary (mouse anti- human 
progesterone receptor 1A6) and secondary (donkey anti- mouse AF 
568) antibodies and quantified by scanning cytometry using SCAN^R 
screening station. From corresponding samples full RNA was isolated, 
underwent reverse transcription reaction onto cDNA and multiplied 
using specific paired starters (PGR- a- GAPDH) and QuantStudio Real- 
Time PCR system. We found significantly lower (p = 0.001) mRNA ex-
pression (mean±SEM) before (0.745 ± 0.061) than after (0.759 ± 0.323) 
treatment. The PRa expression in tissue before treatment (2.82 ± 0.41) 
was also significantly lower (p = 0.003) than after (6.02 ± 0.81). No 
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significant correlations between expression of mRNA and PRa were 
found both before (Sp=0.20; p = 0.34) and after (Sp = −0.11; p = 0.63) 
treatment. Conclusively, a seven days progesterone administration af-
fected progesterone endometrial receptors expression on both mRNA 
and tissue level. The results confirm the stimulatory effect of progester-
one on progesterone receptor isoform A expression.         

  P 226  |    Apoptotic- like changes in boar 
sperm – new ejaculate selection criteria for 
cryopreservation 
     M     Trzcińska    ;     M     Bryła    ;     Z     Smorąg    
   National Research Institute of Animal Production, Balice n. Kraków, Poland   

     The aim of the study was to investigate the relationship between the 
presence of apoptotic- like changes (ALC) in fresh boar sperm and its 
influence on the effectiveness of cryopreservation. Thirty ejaculates 
collected from five Maxter boars were frozen in extender supple-
mented with 1.0 mM butylated hydroxytoluene as we previously de-
scribed (Trzcinska et al. 2015). Only ejaculates with greater than 80% 
progressively motile (PM) sperm and 80% morphologically normal 
spermatozoa were used. The experimental material was divided into: 
group I (21 ejaculates with ≤10% of ALC) and group II (9 ejaculates 
with >10% of ALC) based on fluorescent methods for identification: 
membrane integrity (YO- PRO- 1/PI) and caspase- 3 activation (CASP- 3) 
with phosphatidylserine (PS) translocation (Dual Apoptosis Assay Kit). 
Group I and group II with 3.6 ± 1.1 vs. 24.6 ± 3.3% of viable sperm with 
ALC (YO- PRO- 1 + /PI- ) and 4.4 ± 1.3% vs. 19.3 ± 2.2% of sperm with 
simultaneously CASP- 3 activation and PS translocation (CASP- 3 + /
PS+) differed significantly (p ≤ 0.01; Duncan test). After freeze- 
thawing percentage of PM sperm was significantly higher (p ≤ 0.05) 
in group I (65.7 ± 8.4) compared with group II (49.8 ± 4.3). Moreover, 
the low level of sperm DNA fragmentation (TUNEL+: 2.1 ± 1.1%) was 
observed in fresh and frozen- thawed semen. Moreover, the results 
showed that the suitability of boar semen for cryopreservation should 
not be solely verified based on assessment of sperm motility. In con-
clusion, the identification of apoptotic- like changes in sperm may be 
an additional criterion for selection of ejaculates for cryopreserva-
tion. (The research leading to these results received funding from the 
National Centre for Research and Development under project agree-
ment No.297267/14/2016 (BIOSTRATEG 2).)         

  P 227  |    Associations of cytological endometritis 
and ill health with fertility and culling risk in 
multiparous Holstein cows 
     M     Valdmann    ;     J     Kurykin    ;     GK     Mällo    ;     A     Waldmann    
   Estonian University of Life Sciences, Tartu, Estonia   

     To study the effects of ill health (IH) and cytological endometritis 
(CE) on fertility and culling risk, the health states of 119 multiparous 

Holstein cows from a single farm were recorded, and uterine cytol-
ogy samples at 40 ± 2 days postpartum were collected. The cytologi-
cal criterion was set at >8% of polymorphonuclear neutrophils as the 
threshold indicator of CE. Milk samples were taken twice weekly for 
progesterone (P4) measurement by EIA. Resumption of ovarian cyclic-
ity (ROC) was defined as the first measurement of P4 > 5 ng/ml. Cows 
were divided into four groups according to their health and CE status: 
1) IH+ and CE+ (18.5%), 2) IH-  and CE-  (45.4%), 3) IH+ and CE-  (24.4%), 
and 4) IH-  and CE+ (11.8%). The IH-  and CE-  group was chosen as the 
reference group. Group differences were tested using Fisher ’ s exact 
test. Medians were compared with the Mantel- Cox log- rank test. First 
AI pregnancy rate (PR), 180 days PR and culling rate in IH-  and CE-  
cows were 57.7%, 81.5% and 7.4%, respectively. The CE+ status both 
in IH-  and in IH+ cows was associated with significantly decreased 
first AI PR (OR = 0.22 and OR = 0.14, respectively), 180 days PR (OR 
= 0.23 and OR = 0.13, respectively), and significantly increased culling 
rate (OR = 5.00 and OR = 7.14), respectively. Median intervals to ROC 
were 33 days, 61 days, 34 days, and 39 days in the IH-  and CE- , IH+ 
and CE+, IH-  and CE+, IH-  and CE+ groups, respectively. The IH+ and 
CE-  status did not significantly affect 1st AI PR, 180 days PR or culling 
rate. Only the IH+ and CE+ status significantly prolonged the median 
time to ROC. The results suggest that the CE+ status in IH+ cows is an 
important risk factor associated with delayed ROC, decreased fertility 
and increased culling risk. (Supported by IUT8- 1.)         

  P 228  |    Administration of different eCG doses 
to induce estrus activity in mix- breed dairy 
goats at the end of the seasonal anestrus under 
subtropical conditions 
     FG     Véliz    1    ;     S     Zuñiga-Garcia    1    ;     J     Otal    2    ;     CA     Meza-Herrera    3    ; 
    E     Carrillo    4    ;     V     Contreras-Villarreal    1    ;     R     Delgado    1    ;     MA     De 
Santiago-Miramontes    1    
    1 Antonio Narro Agrarian Autonomous University (UAAAN), Torreón, Mexico  ;  
     2 University of Murcia, Espinardo, Murcia, Spain  ;       3 Unidad Regional Universitaria 
de Zonas Áridas, Chapingo Autonomous University, Bermejillo, Durango, Mexico  ;  
     4 Institute of Technology, Torreón, Coahuila, Mexico   

     One of the strategies to induce estrus activity in anovulatory goats is 
the use of equine chorionic gonadotropin (eCG) in a dose of 200 IU. 
The aim of the present research was to evaluate if reduced doses of 
eCG are able to induce estrus activity in goats during the seasonal 
anestrus. A total of 29 mix- breed dairy goats under subtropical con-
ditions (26° N) were randomly located in three experimental groups; 
goats were balanced for body weight and body condition score. 
During June (reproductive transition period), the hormonal treat-
ment was administered to each female, the treatment consisted of 
25 mg progesterone and, 24 h afterwards, an administration of eCG: 
200 IU (T200; n = 10), 100 IU (T100; n = 10) and 50 IU (T50; n = 9); 
both, progesterone and eCG, administered intramuscularly. After 
eCG administration, estrus activity was evaluated, using 3 sexually 
active male goats, which were exposed to the females twice daily, for 
7 consecutive days. Analysis of the percentage of females in estrus 
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considered a contingency chart with the Chi square statistic, while 
latency and estrus length considered an ANOVA; mean separation 
considered the Tukey test. No differences (p > 0.05) occurred for 
percentage and estrus length, having a 100% of females in estrus for 
T200 and T100 and 78% for T50 with an estrus length of 32.4 ± 5.4; 
34.8 ± 4.2 and; 34.3 ± 9.2 h, respectively. No differences for estrus 
latency were observed between T200 and T100 (p > 0.05; 42 ± 3.7; 
49 ± 2.8), but differed (p < 0.01) with respect to T50 (94.9 ± 10.0). 
Results of our study demonstrate that reduced doses of 100 and 
50 IU of eCG can be efficiently used to induce estrus activity in 
mix- breed goats with a high percentage of incorporated dairy genes 
during the ending period of the seasonal anestrus under subtropical 
conditions.         

  P 229  |    Isolation of male poultry spermatogonia 
     A     Vetokh    ;     N     Volkova    ;     L     Volkova    ;     A     Dotsev    ;     V     Bagirov    ; 
    N     Zinovieva    
   L.K. Ernst Institute of Animal Husbandry, Russian Academy of Agricultural Sciences 
(RAAS), Podolsk, Russia   

     Spermatogonia are the precursors of male germ cells. We have elabo-
rated a technique to culture spermatogonia from roosters of different 
poultry species. High performance separation of spermatogenic cells 
occurred using the sequential enzymatic treatment of testis tissue 
with a 0.25% trypsin and 0.1% collagenase solution. Based on histo-
logical studies, it was found that the highest possible content of sper-
matogonia in the seminiferous tubules of the testes was observed at 
the age up to 5 weeks in chicken males, up to 3 weeks in quails and 
up to 6 weeks in ducks and guinea fowls. Spermatogenic cell cultures 
isolated from the testes at a given age was presented mainly by Sertoli 
cells and spermatogonia. Purification of spermatogonia from other cell 
types was performed by their separation due to adhesion. After 24 h 
of culturing spermatogenic cells, the supernatant with non- adhered 
cells represented mainly by spermatogonia was transferred to a new 
plate for further culturing. The maximum homogeneity of the cell 
population was registered while separating cells by three- fold trans-
fer of the supernatant with 24- h interval: the number of spermato-
gonia in the suspension reached 85%. Moreover, the optimal feeder 
layer for the cultivation of spermatogonia were their own Sertoli cells. 
Spermatogonia colony formation was observed on days 3–5 of cultur-
ing, depending on the species and the growth medium. (Supported by 
RSF (16- 16- 04104).)         

  P 230  |    Induction of bull semen capacitation 
and hyperactivation 
     L     Vincenti    1    ;     A     Bertero    2    ;     M     Poletto    3    ;     A     Ricci    3    ;     S     Caivano    3    ;     T  
   Nervo    3    
    1 Department of Animal Science, University of Turin, Grugliasco, Italy  ;       2 Department 
of Agronomical, Forest and Alimentary Sciences, University of Turin, Grugliasco, 
Italy  ;       3 Department of Veterinary Science, University of Turin, Grugliasco, Italy   

     The aim of this work was to evaluate the possibility to induce 
Capacitation (C) and Hyperactivation (Hy) of bull sperm in vitro, by add-
ing Heparin supplemented with Epinephrine/Penicillamine/Hipotaurine 
(HPE) and Procaine respectively, in order to assess whether the bull, 
time and treatment improve sperm motility parameters and highlight 
some typical motility characteristics by C.A.S.A. 75 frozen/thawed 
medium straws, from 5 Piedmontese bulls with proven fertility were 
submitted to the procedure of in vitro C (2 μl/ml heparin and 20 μl/ml 
of PHE) and Hy (procaine 5 mM). For each work session (25 total), 3 
straws (total volume 1.5 ml) from the same ejaculate were thawed in a 
water bath (at 37°C for 1–2 min) and their content was gently stirred 
in order to obtain a uniform sample. Variation in the percentage of pro-
gressive sperm, LIN, STR, VSL, VAP and beat cross frequency (BCF) 
were evaluated after thawing (sample 0), after dilution with extender 
(s1), after C (s2) and after Hy (s3) and after combined treatments (C+Hy) 
(s4) and then after separation by swim- up in C and Hy sample on the 
upper (s5, s6) and on the bottom fractions (s7, s8). All evaluations were 
performed by C.A.S.A., immediately after thawing (T0) and then after 
15’, 30’ and 60’ incubation (T1, T2, T3) in the above mentioned solu-
tions. Statistical analysis has shown the successful C, with increase of 
VSL (p = 0.00002) and BCF (p < 0.05) in 1, 2, 5 and 7 samples and sig-
nificant rates (0.00017 to 0.001 and VSL for BCF) is the time relation-
ship for treatment. Statistical analysis has shown the successful Hy with 
increased VCL (p = 0.0001) in 3, 4, 6 and 8 and meaningful treatments 
(0.0009) relationship/time ratio. It seems possible to induce Hy with 
procaine, irrespective of C, in bull frozen/thawed semen.         

  P 231  |    Recovery of spermatogenesis in 
male chickens by transplantation of donor 
spermatogonia 
     N     Volkova    ;     A     Vetokh    ;     T     Kotova    ;     I     Novgorodova    ;     L     Volkova    ; 
    N     Zinovieva    
   L.K. Ernst Institute of Animal Husbandry, Russian Academy of Agricultural Sciences 
(RAAS), Podolsk, Russia   

     Spermatogonia are undifferentiated male germ cells that can be used 
as a tool for obtaining transgenic and chimeric poultry. The aim of 
our research was to examine the effectiveness of spermatogenesis 
recovery in male chickens by transplantation of donor spermatogonia. 
Shutdown of spermatogenesis in recipients was performed by intro-
ducing a solution of busulfan into the adults testes. In 3 weeks after 
busulfan treatment, donor spermatogonia isolated from the testes of 
4- week- old chicken were injected into the testes of 6- month- old re-
cipients (n = 4) at concentration of 2 million cells per testis. Optimal 
concentration of the donor cells and chicken age for obtaining sper-
matogonia culture were determined experimentally. The effectiveness 
of conducted manipulations on transplantation of donor spermatogo-
nia was studied using Hoechst 33342 and a comparative microsatel-
lite analysis of DNA extracted from the recipients (blood, sperm) and 
donors (muscle tissue) cells. Histological studies revealed that an ef-
fective concentration of busulfan for removal of own spermatogenic 
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cells was 80 mg per kg of body weight (Mann- Whitney, p < 0.01). 
After the introduction of donor spermatogonia labeled with Hoechst 
33342 into testes of recipients, the presence of fluorescing cells in the 
seminiferous tubules was observed. The presence of sperm cells in the 
ejaculate of experimental males was found in 2.3 ± 0.4 months after 
the introduction of the donor cells. Identical microsatellite profiles 
were confirmed for recipient sperm DNA and donor muscle tissue 
DNA, while for recipient blood DNA and donor muscle tissue DNA 
different profiles were observed. (Supported by RSF, 16- 16- 10059.)         

  P 232  |    Influence of the progesterone device on 
the corpus luteum function in prepubertal Nellore 
heifers 
     D     Vrisman    1    ;     PPM     Teixeira    2    ;     FM     Monteiro    3    ;     WRR     Vicente    1    ; 
    MEF     Oliveira    1    
    1 São Paulo State University (UNESP), Jaboticabal, Brazil  ;       2 Federal University of Pará 
(UFPA), Castanhal, Brazil  ;       3 Centro APTA Bovinos de Corte, Sertãozinho, Brazil   

     The aim was to evaluate previous exposure to progesterone (P4) on 
the function of the corpus luteum (CL) in prepubertal Nellore heif-
ers. Fifty seven females (17–18 months old, BW 289.6 ± 32.3 kg, 
BCS 5.7 ± 0.6) were randomly divided into two groups: GP4 + GnRH 
(n = 29), which received intravaginal P4 device (CIDR ® ) of 3rd use for 
10 days and 48 h after CIDR removal was injected 0.02 mg of buser-
elin acetate (BA); and GGnRH (n = 28), which received only BA. The 
luteal dynamics were monitored starting 96 h after BA injection, with 
B- mode and color Doppler sonographic evaluations (US) until detecting 
the decrease of the luteal blood flow. Blood samples were collected 
at each US for P4 concentrations. Duration of the luteal phase (DLF) 
was determined starting 24 h after BA injection until the last day P4 
concentrations were >1 ng/ml. Three animals from each group did not 
ovulate after the treatments. Three CL functions were established: (1) 
normal duration (ND) – luteal phase ≥16 days; (2) premature regres-
sion (PR) – luteal phase < than 16 days and; (3) afunctional (AF) – P4 
concentration at all evaluations <1 ng/ml. Significant difference were 
observed for the DLF between groups (p < 0.0001) and CL functions 
(p < 0.0001). In GP4 + GnRH were observed 81% (21/26) of CL with 
ND and 19% (5/26) with PR; while in GGnRH, 4% (1/25) were ND, 44% 
(11/25) PR and 52% (13/25) AF. This study confirmed the importance 
of previous exposure to P4 in prepubertal heifers in the quality of the 
subsequent CL formed. (Financial support: FAPESP (2015/13079- 0).)         

  P 233  |    Effect of fractionated seminal plasma 
on post- thaw boar semen quality 
     K     Wasilewska    ;     L     Fraser    
   Faculty of Animal Bioengineering, University of Warmia and Mazury, Olsztyn, 
Poland   

     This study investigated the effects of fractionated seminal plasma 
(SP) on quality characteristics of boar spermatozoa following 

freezing- thawing. Boar sperm- rich fractions (SRFs) were split into 
three parts and each portion was incubated with chromatographi-
cally fractionated SP comprising proteins less than 40 kDa (SP 1) and 
more than 40 kDa (SP 2), and with whole SP (wSP) for 1 h. Following 
incubation, the samples were diluted with BTS extender, stored for 
another 1 h at 17 degrees C and were frozen. No marked differences 
(p > 0.05) in the sperm quality characteristics were observed among 
the treatment groups in the pre- freeze semen. SP source had a sig-
nificant effect (p < 0.05) on post- thaw semen quality. Total motility of 
frozen- thawed spermatozoa of SP 1, SP 2 and wSP varied significantly 
(p < 0.05) among the boars and averaged 48.8 ± 3.6%, 48.5 ± 4.1% 
and 37.7 ± 4.6%, respectively. Samples supplemented with either 
SP 1 (42.5 ± 3.9%) or SP 2 (40.2 ± 3.5%) exhibited higher (p < 0.05) 
proportions of viable frozen- thawed spermatozoa (YO- PRO1- /PI- ) 
compared with those of the wSP (29.3 ± 2.4%). Post- thaw sperm mi-
tochondrial function (JC- 1/PI) and acrosome integrity (FITC- PNA/PI) 
differed among the treatment groups. It was found that post- thaw 
sperm acrosome integrity averaged 42.9 ± 3.2%, 47.0 ± 2.7% and 
29.8 ± 1.9% for samples supplemented with SP 1, SP 2 and wSP, re-
spectively. The results of this study indicated that pre- cooling of boar 
semen in fractionated SP, prior to freezing, rendered the spermatozoa 
less susceptible to cryo- induced damage. (Supported by a NCN pro-
ject in Poland (2016/21/N/NZ9/02289).)         

  P 234  |    Unilateral cryptorchidism in the dog: 
the case report 
     O     Witkowska-Piłaszewicz    ;     I     Kaszak    ;     M     Żmigrodzka    ; 
    A     Miśkiewicz    ;     A     Cywińska    
   Warsaw University of Life Sciences – SGGW, Warsaw, Poland   

     Cryptorchidism is one of the most common genital defects in dogs. 
This report describes a case of cryptorchidism that resulted in hind 
limb lameness and the feminizing syndrome. The 13 years old, male 
cocker spaniel, weighing 14.7 kg was presented with a history of 
right hind limb lameness, bilateral skin alopecia and weight loss. An 
orthopaedic and radiographic examination did not reveal any altera-
tion in the limb. Alopecia was mild, non- pruritic, situated symmetri-
cally on the the ventral abdomen and flanks. The prepuce appeared 
pendulous.The abdomen was sensitive to palpation. There was no 
prostatic alteration which is very common in hyper- oestrogenism. 
Physical examination and ultrasonography revealed a soft tissue mass 
15 × 27 × 10 cm within the caudoventral right abdomen. A complete 
blood count, serum biochemistry panel, and urinalysis were unremark-
able. Sertoli cell tumor was suspected in the retained testis, thus an 
exploratory midline laparotomy was carried out to locate and remove 
right testis. During the surgery also left testis was removed from scro-
tum. Neoplastic testis was weighing 1.56 kg. Post- operative treat-
ment included anti- inflammatory drugs for 3 days and antibiotics for 
7 days. A few days after an orchiectomy, the lameness was completely 
resolved. After 1 month, the clinical symptoms significantly improved. 
Complete remission of all symptoms occurred within 3 months after 
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orchiectomy. Histopathological examination confirmed the presence 
of Sertoli cell tumors, that were primarily produced the feminizing 
syndrome. The size of tumor was additionally responsible for lame-
ness, which is not typical in such cases.         

  P 235  |    High incidence of morula and blastocyst 
formation among nuclear- transferred pig 
embryos results from epigenetic modulation of 
peripheral blood- derived fibroblast- like cells 
     E     Wojtylak-Jurkiewicz    ;     M     Samiec    ;     M     Skrzyszowska    
   Department of Biotechnology of Animal Reproduction, National Research Institute 
of Animal Production, Balice n. Kraków, Poland   

     The current research was aimed to explore the influence of epigenomi-
cally transformed or non- transformed adult peripheral blood- derived 
fibroblast- like cells (APB- FLCs) that provided a source of nuclear donor 
cells (NDCs) on the extracorporeal development of porcine cloned em-
bryos. Clonal APB- FLC lines were epigenetically modified by exposure to 
50 nM trichostatin A (TSA) during 24- h contact inhibition that took place 
before use of NDCs for somatic cell cloning. Ex vivo- matured oocytes 
that had been enucleated underwent insertion of TSA- treated APB- FLCs 
(Group I) or TSA- untreated APB- FLCs (Group II) into their perivitelline 
spaces. The ooplasts were then electrofused with NDCs and simultane-
ously activated by applying two consecutive DC pulses of 120 V/mm 
for 60 μs. In Groups I and II, 229/257 (89.1%) a  and 205/234 (87.6%) a  
oocytes were successfully fused/activated and intended to be cultured, 
respectively (a,a: p ≥ 0.05; Chi- square test). Groups I and II yielded pro-
portions of 192/229 (83.8%) A  and 132/205 (64.4%) B  for cleaved em-
bryos, respectively (A,B: p < 0.001). The proportions of cloned embryos 
that reached the morula and blastocyst stages were 168/229 (73.4%) A  
and 89/229 (38.9%) C  or 107/205 (52.2%) B  and 56/205 (27.3%) D  in 
Groups I or II, respectively (A,B: p < 0.001; C,D: p < 0.01). Cumulatively, 
the competences of the cell nuclei that had been inherited from TSA- 
exposed APB- FLCs to support both cleavage divisions and development 
of nuclear- transferred pig embryos to morula and blastocyst stages were 
remarkably higher than the competences of those that had been inher-
ited from TSA- unexposed APB- FLCs. (Presented work was financially 
supported by the National Centre for Research and Development (grant 
number BIOSTRATEG2/297267/14/NCBR/2016).)         

  P 236  |    Oxidative stress in sperm causes 
developmental and epigenetic defects during 
bovine early embryonic development 
     S     Wyck    1    ;     C     Herrera    2    ;     C     Requena-Torres    3    ;     L     Bittner    2    ; 
    P     Hajkova    3    ;     H     Bollwein    2    ;     R     Santoro    1    
    1 Department of Molecular Mechanisms of Disease, University of Zurich, Zurich, 
Switzerland  ;       2 Clinic of Reproductive Medicine, University of Zurich, Zurich, 
Switzerland  ;       3 MRC London Institute of Medical Sciences, Imperial College London, 
London, UK   

     Cryopreservation is the standard technique for semen in assisted 
 reproductive techniques. Freezing and thawing might induce oxida-
tive stress, thereby leading to DNA damage. To determine the impact 
of oxidative stress in sperm during early development, we monitored 
embryos obtained through in vitro fertilization with H 2 O 2  treated 
sperm. Although the fertilization rate was not affected, we found that 
oxidative stress in sperm induced an arrest at 2–4 cell stage (Control: 
25.33 ± 4.3, n = 127 oocytes; H 2 O 2 : 49.33 ± 0.67%, n = 141 oocytes; 
P: 0.0054) and a drastic reduction in blastocyst formation (Control: 
40 ± 4.3%, n = 161 oocytes; H 2 O 2 : 9 ± 2.7%, n = 180 oocytes; P: 
0.0009). Upon fertilization, the paternal genome (pPN) undergoes 
DNA demethylation. Immunofluorescence (IF) analysis in zygotes and 
LC- MS in 2- cell stage embryos revealed that the loss of DNA meth-
ylation (5 mC) is impaired in embryos generated with H 2 O 2 - treated 
sperm (mean 5 mC intensity; control: 3.75 ± 0.46, n = 24 zygotes; 
H 2 O 2 : 5.32 ± 0.538, n = 26 zygotes; P: 0.0335). IF analysis indicated 
an accumulation of a key base excision repair (BER) component at the 
pPN (mean XRCC1 intensity; control: 1.37 ± 0.07, n = 120 zygotes, 
H 2 O 2 : 1.764 ± 0.07, n = 85 zygotes, p- value: 0.0123). The data sug-
gested that oxidative stress in sperm induces an arrest in early em-
bryonic development due to the impairment of DNA demethylation, a 
process linked to DNA repair pathways.         

  P 237  |    Effects of inclusion of mucolytic agent 
to treatment of clinical endometritis in dairy cows 
     S     Yotov    
   Department of Obstetrics, Reproduction and Reproductive Disorders, Faculty of 
Veterinary Medicine, Trakia University, Stara Zagora, Bulgaria   

     The study was designed to evaluate the effects of inclusion of a 
 mucolytic agent to treat clinical endometritis in dairy cows and post 
treatment reproductive status. Sixteen Montbéliard cows between 
60 and 70 days after calving with clinical signs of endometritis after 
unsuccessful intrauterine antibiotic treatment were submitted to a 
transrectal ultrasonography and ovarian status was determined. The 
cows were randomly divided in two groups I (no mucolytic; n = 8) and 
II (with mucolytic; n = 8). According to the ovarian status hormonal 
therapy for estrus induction was done and estrus detection time was 
accepted as Day 0 of the treatment. Group I received intrauterine 
Jodofarm ®  aerosolum spumescens (40 g) on Day 2 and Day 9 and 
0.2 g pilocarpine hydrochloride as 5% solution on Day 3 and Day 5. 
Group II received intrauterine infusion of 80 ml mucolytic (1.5% solu-
tion of N- acetylcysteine in saline) on Day 0 and the same treatment 
as in group I. Clinical treatment rate (percentage of cows with clear 
uterine discharge) was accounted during the first post treatment es-
trus and animals with no clinical signs of endometritis were artificially 
inseminated (AI). Pregnant animals after insemination during the first, 
the second post treatment estrus and total number of pregnancies 
were also determined. The results were statistically analysed. The clin-
ical treatment rate and the pregnancies after the first AI were higher in 
group II than group I (87.5% and 75% vs. 50% and 25%). Statistically 
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(p < 0.05) higher total number of pregnancies was observed in group 
II than group I (100% vs. 50%). In conclusion, supplementation with 
a mucolytic agent to treat clinical endometritis in dairy cows pro-
vided better clinical treatment rate and improved the reproductive 
performance.         

  P 238  |    The effect of Sat- Som preparation 
on functional activity of sex glands of male and 
female animals 
     S     Yudin    1    ;     V     Yudin    1    ;     S     Sovetkin    1    ;     S     Shabunin    2    ;     A     Nezhdanov    2    ; 
    A     Mitina    2    
    1 Ltd. Scientific- Production Company “Modern Biotechnologies”, Moskow, Russia  ;  
     2 All- Russian Veterinary Research Institute of Pathology, Pharmacology and Therapy, 
Voronezh, Russia   

     The aim of the research was to study the use of a somatostatin- 
containing peptide for the normalization of the functional activity of 
sex glands in begetters with low indices of sperm production and in 
cows with postpartum ovarian inactivity. The preparation is registered 
in Russia as a drug for the regulation of metabolic (anabolic) processes 
in animals. The mechanism of its action is based on the induction of 
anti- somatic antibody production in animals’ organisms, the decrease 
of somatostatin content and increase of endogenous somatotropic 
and follicle- stimulating hormones. The trial included 10 Holstein bulls, 
6 Large White boars and 48 Simmental cows. The preparation was 
subcutaneously injected in a dose of 5 mg of protein per 100 kg of 
body weight two times with an interval of 14 days. The volume of 
ejaculate obtained increased by 26.3% in comparison with the initial 
level, the number of sperm doses – by 25.3% in 45 days after the 2nd 
injection of the preparation. The average volume of ejaculate in bulls 
increased by 12% in 60 days, by 28.7% in 90 days, the number of ob-
tained sperm doses – by 31.2%. Testosterone blood concentration 
increased by 41% in comparison with the initial level. The injection 
of the preparation provided the recovery of sexual cyclicity and fer-
tilization of 81.8% of animals during 1.5 month in comparison with 
38.5% in the control group. Therefore, the nonhormonal preparation 
Sat- Som can be used in practice for controlling reproductive function 
of animals, although more studies are necessary to determine the un-
derlying mechanism of action.         

  P 239  |    Associations between farrowing 
duration, parity and follicular development at the 
subsequent oestrus in sows 
     J     Yun    ;     S     Björkman    ;     C     Oliviero    ;     O     Peltoniemi    
   Department of Production Animal Medicine, University of Helsinki, Helsinki, Finland   

     The study examined the effects of duration of farrowing on preovula-
tory follicle development of oestrous sows during subsequent insemi-
nation. A total of 30 crossbred sows were allocated into two groups 

based upon duration of farrowing: 1) SHORT (n = 14): between 103 
and 192 (average 159 ± 29 min), and 2) LONG (n = 16): between 326 
and 878 (average 533 ± 190 min). The sows included in the study 
were also divided into two age classifications: 1) YOUNG (n = 14): 
parity between 1 and 3 (average 2.5 ± 0.8), and 2) OLD (n = 16): par-
ity between 4 and 11 (average 6.4 ± 2.3). After a four week lactation 
period, the sows were confined in stalls. Transrectal ultrasound ex-
aminations of the both ovaries were performed at 09:00 and 15:00, 
starting from three days after weaning until ovulation. The follicle size 
(diameter in mm) represented means of the five largest follicles of 
each ovary. Farrowing duration and parity of the sow did not affect 
the days for weaning- to- oestrus interval and when the five largest fol-
licles reached their maximum size between three days after weaning 
and ovulation. Follicle diameters of the sows in LONG group tended 
to be larger than in SHORT group on day four after weaning (p = 0.06), 
while not differed on the other days. The sows in OLD group tended 
to have larger follicles on day five after weaning, or had larger when 
the follicles reached their maximum size after weaning until ovula-
tion compared to the sows in YOUNG group (p = 0.07, p = 0.02). The 
results indicate that prolonged farrowing and higher parity might be 
associated with larger size of preovulatory follicles of the oestrous 
sows. However, further studies are needed to demonstrate causal re-
lationships between farrowing duration, parity and follicular develop-
ment in the sows.         

  P 240  |    Proliferative potential of transplanted 
and endogenous cells after MSC transplantation 
into porcine cervix 
     R     Zabielski    1    ;     M     Domino    1    ;     A     Burdzinska    2    ;     J     Olszewski    1    ; 
    P     Matyba    1    ;     M     Filipiuk    2    ;     M     Gajewska    1    ;     P     Matyba    1    ; 
    A     Wehrend    3    ;     Z     Gajewski    1    
    1 Department of Large Animal Diseases with Clinic, VRC and CBR, Faculty of 
Veterinary Medicine, Warsaw University of Life Sciences – SGGW, Warsaw, 
Poland  ;       2 Department of Immunology, Transplant Medicine and Internal Diseases, 
Transplantation Institute, Medical University of Warsaw, Warsaw, Poland  ;       3 Clinic 
for Gynecology, Obstetrics and Andrology of Large and Small Animals with 
Ambulatory Service, Faculty of Veterinary Medicine, University of Giessen, Giessen, 
Germany   

     Mesenchymal stem cells (MSC) during in vitro expansion undergo 
a progressive loss of proliferative potential which reduces the ef-
ficacy of the treatment. The aim was to detect the proliferation of 
MSC after transplantation into the cervix of Polish Landrace sows 
(n = 9). MSC were autotransplanted after 3 weeks in vitro culturing 
with PKH26 and DID markers. Twenty eight days after transplanta-
tion, pigs were neutered, cervixs were collected, fixed and immuno-
fluorescence (IF) labeled with anti- Ki67 antibodies. Then MSC and 
KI67 were imaged using confocal and scanning microscopy. Living 
MSC were found in all transplantation places and where accounted 
(mean%±SEM) for PKH26 22.19 ± 3.33 and DID 15.87 ± 5.62 of the 
cells with no significant differences between both marked- types. Cells 
positive for PKH26 or DID showed Ki67 staining in nuclei confirming 
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that PKH26/DID- labeled MSC underwent in vivo multiplication in 
transplantation places. The Ki67 expression was significantly higher 
in PKH26 (22.28 ± 3.13) and DID (28.87 ± 9.19) positive MSC with 
respect to controls (13.16 ± 1.94), but with no significant differences 
between both marked- types of MSC. Ki67 expression was signifi-
cantly higher in PKH 26 (16.01 ± 2.75)/DID (8.64 ± 2.40) negative 
cells close to MSC (transplantation places) with respect to control (no 
transplantation places). MSC survived after transplantation into the 
muscle layer of the porcine cervix and demonstrated a significantly 
higher proliferative potential than smooth muscle cells. Endogenous 
cells (PKH 26/DID negative) in the vicinity of the MSC demonstrated 
a significantly higher proliferative potential than distant endogenous 
cells. Transplanted MSC probably stimulate the endogenous cells of 
the porcine cervical muscle layer via paracrine signaling.         

  P 241  |    Effectiveness of three estrus 
synchronization protocols in Polish native cattle 
breeds 
     K     Zalewski    1    ;     W     Zalewski    2    ;     Z     Gajewski    1    
    1 Department of Large Animal Diseases with Clinic, VRC and CBR, Faculty of 
Veterinary Medicine, Warsaw University of Life Sciences – SGGW, Warsaw, Poland  ;  
     2 University Centre for Veterinary Medicine of Jagiellonian University and University 
of Agriculture, Kraków, Poland   

     The aim of this study was to compare the effectiveness of different 
estrus synchronization protocols in Polish Red and Lowland Black- 
and- White cattle. The study included cows (n = 80) from a farm in 
north- eastern Poland. The animals of the control group A (n = 23) 
were inseminated (AI) during spontaneous estrus within 60 days 
after parturition (p.p.). Cows in group B (n = 21) expressed no signs 
of estrus by day 50 p.p. After detecting follicles with a diameter of 
at least 8 mm on ultrasound examination, they were injected with 
GnRH (buserelin acetate). Seven days later PGF 2α  (cloprostenol) was 
given followed by GnRH another two days later. Eighteen hours after 
the second GnRH injection AI was performed (Ovsynch). In group C 
(n = 19) PGF 2α  was administered twice 11 days apart, after detecting 
a corpus luteum. Estrus occurred between 2 and 4 days after injec-
tion and AI was performed 12 h after the onset of estrus. In group 
D cows (n = 17) a PRID was inserted for 7 days. PGF 2α  was admin-
istered the day before the device was removed. AI followed 12 h 
after signs of estrus appeared. All cows were examined for preg-
nancy between 40 and 50 days after AI. The protocols were evalu-
ated based on the pregnancy outcomes. In group A pregnancy was 
confirmed in 52.17% of the cows, in group B in 42.85%, in group C in 
36.84%, and in group D in 23.52% of the cows. Although there was 
no statistical difference between the groups (p > 0.05), the Ovsynch 
protocol tended to produce better results than the two PGF 2α  injec-
tions 11 days apart and the PRID protocol. The results of groups B 
and C were satisfactory. Results in group D suggested that the PRID 
protocol was less effective in these breeds, although studies using 
larger groups are required.         

  P 242  |    Oviductal fluid from different oestrous 
cycle stages modulate capacitation in boar 
     H     Zapata-Carmona    1    ;     E     París-Oller    2    ;     FA     García-Vázquez    2    ; 
    C     Matás    2    
    1 Department of Biomedicine, Faculty of Health Sciences, University of Antofagasta, 
Antofagasta, Chile  ;       2 Department of Physiology, Faculty of Veterinary Science, 
International Excellence Campus for Higher Education and Research “Campus Mare 
Nostrum”, University of Murcia, Murcia, Spain   

     The secretions of oviduct epithelial cells differ with the stage of the 
oestrous cycle, therefore the effect on sperm function may vary by 
time of oestrus. Thus, in this work we evaluated if porcine oviductal 
fluids (POF) from different oestrous cycles stages have any influence 
in protein kinase A substrates phosphorylation (pPKAs) and tyrosine 
phosphorylation (pY) in boar. For this purpose, sperm were incubated 
for 3 h in capacitation medium (TALP) with presence or absence (con-
trol) of POF and evaluate phosphorylation by western blot. The immu-
noblotting analysis of pPKAs and pY indicated that sperm incubated 
with periovulatory POF decreases significantly the phosphorylation 
of these residues during capacitation (p < 0.05). Addition of periovu-
latory fluid maintained sperm viability without induction of capaci-
tation. These findings indicate that the particular fluids might delay 
sperm capacitation, perhaps because of inhibitory proteins. However, 
POF of the late luteal phase increases pPKAs (p < 0.05) and pY was 
detected as a 38 kDa band, similar to that observed in control. In 
conclusion, the evidence indicates that POF from different oestrous 
cycle stages modulates capacitation. (Supported by MINECO- FEDER 
AGL2015- 66341- R.)         

  P 243  |    Effect of social status upon estrus 
activity in anovulatory goats treated with 
intramuscular progesterone plus equine chorionic 
gonadotropin 
     S     Zúñiga    1    ;     CA     Meza    2    ;     J     Otal    3    ;     E     Carrillo    4    ;     O     Ángel    1    ; 
    G     Arellano    1    ;     L     Gaytán    1    ;     FG     Véliz    1    
    1 Antonio Narro Agrarian Autonomous University (UAAAN), Torreón, Mexico  ;  
     2 Chapingo Autonomous University, Bermejillo, Durango, Mexico  ;       3 University of 
Murcia, Espinardo, Murcia, Spain  ;       4 Institute of Technology, Torreón, Coahuila, 
Mexico   

     To determine if social status affects estrus response in anovulatory 
goats submitted to a hormonal treatment based on progesterone 
(P4) plus equine chorionic gonadotropin (eCG), Saanen goats were 
used. Social status of each female was determined by a behavioral 
study that consisted in registering agonistic interactions between 
goats at the feeding periods during 7 consecutive days. With the 
registration of agonistic interactions, as well as their consequences 
(win or lose the encounter), the success rate was calculated (SR), 
which was classified in 3 social statuses: 0 to 0.33 low social sta-
tus (LST); 0.34 to 0.66 medium social status (MST) and; 0.67 to 1 
high social status (HST). According to their behavior, 18, 28 and 14 
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females were grouped on each social status, respectively. During 
March, the hormonal treatment (25 mg P4 and, 24 h later, 350 IU 
eCG, both intramuscularly) was administered. For the percentage of 
females in estrus, a contingency chart with the Chi square statistic 
was used, similarly, for estrus latency and length, ANOVA was used. 
No differences (p > 0.05) were observed for estrus latency between 
groups (LST 57.6 ± 4.66, MST 69.9 ± 4.32 and HST 68.35 ± 3.15 h) 
nor for estrus length (31.2 ± 5.12, 26.4 ± 2.55 and 30.26 ± 3.19 h). 

However, percentage of females in estrus was higher (p < 0.01) in 
the HST- goats (96%) regarding to the other two social statuses, with 
no differences (p > 0.05) between the last (LST 56% and MST 76%). 
Results of our study demonstrate that social status of Saanen goats 
influences the main variable of estrus activity (percentage of females 
in estrus), being goats of high social status the ones that achieved 
a higher success in this variable compared to female goats of lower 
social statuses.           
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