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Table 1- Chemical composition of basal diet of broiler chickens at starter and grower phase (%)

L _ Sisy W — ¥F Sisy YO — ¥
6|)9>‘5|)?| u5)9)'_\'
Ingredients 0-10 days of age 11'223:3/5 of 25-41ag:y5 of
o 50.47 56.02 59.63
Corn
(I¥¥L 3z by lris 39.15 34.77 30.67
Soybean Meal (44% CP) ' ' '
Lgw o9,
. 5.43 5.0 5.87
Soybean Oil
Elad M <>
. . 2.08 1.77 1.67
Dicalcium Phosphate
1.33 0.99 0.97
Calcium Carbonate
e o 0.25 0.25 0.25
Mineral Premix
ooy oo 0.25 0.25 0.25
Vitamin Premix
plb Kol 0.37 0.35 0.37
Salt
opee — JI— o
0.37 0.34 0.23
DL-Methionine
L5 02 - 0.3 0.26 0.09
L-Lysine Hydrochloride ' ' '
ot bownd S 5
Chemical composition
pedgilie LB (<5
Metabolizable energy 3000 3100 3200
(Kcal/kg)
P (g n
22.0 20.49 18.78
CP (%)
oS
1.05 0.88 0.81
Ca (%)
oot BB jiud
. 0.5 0.44 0.41
Available Phpsphorus (%)
o)
1.52 1.37 1.2
Arginine (%) > 3 6
0Py
97 . .81
Threonine (%) 09 088 08
o
. 1.40 1.27 1.05
Lysine (%)
Methionine 0.68 0.63 0.50
Ot 005 1.05 0.98 0.83

Methionine + Cysteine (%)

Pk VID (el oS oo VIOY (KB (alyg )5 oo 8 D3 (abiyg VAL MU A (abyg amls Ve e TU ol aaliyy JoSo o ,SolS 0
koo 0 BL2 by 05 oo VP oSI98 dnl £33 (oo VYF (S 935 05 (oo VIO il 0,5 oo ¥ 1T cligigiy 0,5 (oo VYT e dlogn
21 055 oo YO 59y )5 koo ATID (55500 )5 oo VIEY <ol p,55kS 1o 5 eIl 05 oo Vo v eal)lS (adsS 0,8 (oo VY o+ e 05
Sl VI g peikes 05 o IFA e 05 ¥ -

Each vitamin supplement contains: 1U12000 Vitamin A, 1U5000 Vitamin D3, 1U80 Vitamin E, 3.2 mg Vitamin K2 / 3 mg Thiamine,
8.5 mg Riboflavin, 17 mg Pentotonate, 55 mg Niacin, 4.3 mg Gram of pyruvoxine, 1.90 mg of folic acid, 0.017 mg of vitamin B12,
0.25 mg of biotin, 1600 mg of choline car, a mineral supplement of one kilogram, containing: 120 mg manganese, 110 mg of zinc, 20
mg Iron, 16 mg of copper, 30 mg of selenium and 20 mg of iodine.
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Table2- Specific gene primers used in the study

a8y 5 ) sls Skl e 05les Jlast sles ERY
Forward and reverse primers, 5' — 3' NCBI accession number At (°C) Gene
5-AAAGTTTAAGACCATTGTCTCCCT-3 NM_204365.1 57°C Peptl

5-ATGTGCACCGCAATATTATCAG-3

S-TATTCTCAGTCTCCAGCCAGC-3 NM_001319028.1 57°C Pept2
5-GCAGCCTGGGCAACAACA-3

S5-TTCCCTGCACCAACCACAG-3 NM_001001606.1 59°C LEAP2
5-CGGTTCTTCCTGCATAGCATT-3

S-TGTTTCCTGGTATGACAATGAGTT-3 NC_006088.5 57°C GAPDH

Real Time-PCR g, 4 LEAP2 PepT2 PepT1l s cy; oyl comm CooS oy
5 S Jodllygiwd olol 15381y Joloeo .0 plovl Lwgi wyb cuS il oolazwl L ReAl time PCR s,
CuiS g ey sl Sl o Sen ofF ol iiSTy (clinl i aislo 129,500 V0 o> ;3 CDNA coas
Co9)Sue j Al a4 a5 39 SYBR 1)y e /0 ROX dy€ i)y Seo /Y jlaie Ul jidg,See YA
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P> Sy pylon Ky qpidn Ky gl @y 1 L(T)ad plosl JLS5en b (Sobe 5yluilil olel 5 CONA wges o
ol 05 ool 3kl oxie gy o STy o]y duwle cagn ),S5 4w b plaS 2 o s CONA S
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Table3- The program used in Real Time PCR

oSy plol Jol e S ol 15 slo az,0) ke obes
Steps of reaction Number of cycles Temperature (°C) time
Ayl 40575 _ 1 95 5 min
Initial denaturation

AT 45 95 45 min
Denaturation

Just 45 57 30 min
Annealing

cal 45 72 30 min
Extension

ol dns’ 1 72 5 min

Final extension

B9 4,8 OV s o5 plo sl g az,0 09 LEAP2 15 1, Jlasl sleo
The annealing temperature of LEAP2 gene was 59 and other temperatures were 57°C.
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Table 4- Influence of herbal or probiotic supplements on body weight, gain and feed intake of broiler
chickens in microbial challenge condition.

ol Challenge ,.5 s
o S e LS s Jboz>! gl
Ade JAS SSsnSl Herbal SSsesn IS Sl Herbal S probability
g Control Antibiotic Supplement Probiotic Control  Antibiotic Supplement  Probiotic MSE level
(55039 S5
Weight gain (g)
10-1 16.61 17.21 17.41 16.17 16.49 16.04 16.50 16.13 0.6963 0.80
24-11  79.35% 7154%  67.80° 70.57% 72.62%  69.66"™ 71.07 3¢ 76.81% 2.581 0.03
42-25 64.50 72.33 69.43 68.82 69.52 67.17 67.74 74.06 4.802 0.63
(551055 i o 9
Feed conversion ratio (g//g)
10-1 1.14 1.07 1.10 1.18 111 1.14 1.20 1.13 0.040 0.19
24-11 117 117 1.13 1.20 122 1.19 1.13 1.19 0.040 0.86
42-25 1.72 1.61 1.67 1.70 1.61 1.73 1.67 1.59 0.046 0.06
(p5)S55 & pn
Feed intake (g)
10-1 18.81 18.36 19.32 19.10 18.33 18.27 19.89 18.25 0.827 0.85
24-11 94.22 86.22 79.57 84.61 89.40 85.91 80.94 93.93 3.537 0.26
25-42 110.76  115.89 115.16 116.45 111.45 116.74 112.22 117.66 5.574 0.98
(£55) o™ 039
Body weight (g)
10 201.30  207.76 209.54 196.60 199.90 196.95 200.70 196.50 6.860 0.82

24 1098.02% 1048.98% 1025.14% 1003.27%® 1009.04%®® 991.66°  1057.46%® 1101.39% 32.761 0.02
42 2456.00 2574.09  2567.00  2452.01 2456.33  2386.28 2516.10 2665.65 122.50 0.43

Byl lo sime gl s,y pe 18 S i pué gy Lolacl D
@ ibeul gles .Sl SEM

a-b the numbers with non-common letter in the row indicates significant different.
SEM: strandard error mean

S G dag b cups g S Bpas iy Gllil b (39 2 2905 e b Signgn g S JoSo Lol Il -0 Jeua
Table 5- The main effect of of herbal and probiotic supplements or microbial challeng on body weight,
gain and feed intake of broiler chickens



JoSa Sl 1955 Gl Sl

Supplements effect challenge effect
oS S Joil o ) Joil o
oy DS Sosasl Herbal 0 SSesesn probability 7550 probability
Age Control Antibiotic Supplement Probiotic MSE level ol Challenge MSE level
(250339 ol
Weight gain (g)
10-1 16.55 16.63 16.95 16.15 0.492 0.71 16.85 16.29 0.348 0.26
24-11 75.15 70.60 69.62 72.91 1.825 0.07 7221 7177 1.290 0.98
42-25 67.01 68.58 71.44 67.01 3.395 0.82 68.77 69.62 2.401 0.80

(p 5l p ) oo u p
Feed conversion ratio (g/g)

10-1 112 1.10 1.15 1.15 0.028 0.57 112 1.14 0.02 041
24-11 1.20 1.18 1.13 1.19 0.028 0.34 1.17 1.18 0.020 0.50
42-25 1.67 1.68 1.67 1.65 0.033 0.94 1.67 1.65 0.023 0.48

(p5)Sys5 b pas
Feed intake (g)

10-1 18.57 18.31 19.60 18.67 0.585 0.43 18.90 18.68 0.413 0.72
24-11  91.81* 86.07% 80.26° 89.27* 2501 0.016 86.15 87.55 1.768 0.58
42-25 11111 116.31 113.69 117.05 3.941 0.70 114.56 114.52 2.787 .990

(P 39

Body weight (g)
10 200.60 202.35 205.12 196.55  4.850 0.65 203.80 198.51 3.430 .280
24 1053.53 1020.32 1041.30 1052.33 23.166 0.72 1043.85 1039.39  16.380 0.86
42 2448.16 2480.19  2541.55 2558.83 86.624 0.78 2508.27  2506.09 61.252 0.98

Al s g Sl et 50 S i 8 Bg iy Loslacl@-
o lastinl glas w.i:l..c SEM
a-b the numbers with non-common letter in the row indicates significant different.
SEM: strandard error mean
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Table 6-The effect of antimicrobial supplements on histological components of intestine in gegenum region of
broiler chickens in 21 days

Jrs SSgm 5! S99 P JoS MSE Jlol s
control  antibiotic  probiotic Herbal supplement probability level

st 5] 425.75° 54200  711.63° 554.00° 1936 0.0001
villi Height(Mm
‘5_119_ uéf's 124.75 158.5 136.75 187.00 17.86 0.12
villi width(Mm)
“rS Ses 130.25% 119.00% 143.002 101.25° 8.67 0.03
crypt depth
o %5,

51 s € 341  4.65® 4.97° 5.46° 0.33 0.005

Villi Heights / Crypt

Byl lo gime gl g i 50 S jidie pué gy b slacl @D
bl glas .Sk SEM
a-b the numbers with non-common letter in the column indicates significant different.
SEM: strandard error mean
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Figure 2- Interaction effects of the antimicrobial supplements and microbial challenge on PepT1 gene expression in
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Figure 3- Interaction effects of the antimicrobial supplements and microbial challenge on PepT2 gene expression in
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Effect of antimicrobial supplementation on expression of Peptl, PepT2 and LEAP2
transcripts in gastrointestinal tract of broiler chickens

Introduction

Unlike antibiotics, probiotic shows not only positive effects on microbiota in digestive tract but
helps in digestion process. Probiotic affects the commensal and pathogen bacterial balance in
intestine and make changes in benefit of useful bacteria. On the other hand, the biological activity
of herbal essential oils is discovered since many years ago. Herbal essential oils were suggested as
the newest growth promoter replaced with traditional growth promoters such as antibiotics in
animal production. It was showed that the use of probiotic can impact the expression of peptide
carriers in the cytoplasmic membrane cells. On the cell membrane, the carrier proteins transfer the
peptides as tri or di-peptides into the cell. The potential of carrier proteins in material transfer and
other remedy activity attracted the attentions to use them as drug precursors. Some carrier proteins
that shows the main role in peptide transfer included: Peptl (intestinal oligopeptide transporter),
PepT2 (Renal oligopeptide transporter) and LEAP2 (Liver expressed antimicrobial peptide 2).
This study conducted to determine the effect of using antimicrobial supplements on the
transcription of intestinal peptide carriers, the performance of broiler chickens and the histological
components of intestine in condition of Escherichia coli K99 contamination.

Material and Methods

The experiment was designed on 400 Ross 308 broiler chicks with 8 experimental treatments
including 5 replications and 20 birds per replicate. At 7 days of age, 10 pieces of each broiler
chickens were isolated and inoculated with 107 Escherichia coli K99 pathogenic bacteria in a 2-
times with interval of 3 days. Following the inoculation, the treatments were divided into two
groups: challenged with Escherichia coli K99 and no challenge. The treatments were: 1- Basal
diet (control), 2- Basal diet and probiotics (Lactobacillus salivarius and Lactobacillus plantarum,
10° cfu / kg) 3- Basal diet and herbal supplement with X-Tract (Pancosma LTD, Geneva, Switzerland)
(a mixture of 2% thyme extract, 2% pepper and 5% cinnamon) 100 grams per ton in granular
powder 4 - Basal diet and Oxytetracycline antibiotic 200-400 g per ton fed for 2 weeks. Body
weight, feed intake, FCR and daily body weight gain was recorded at 10, 24 and 42 days. Chickens
were slaughtered at 14 days and 21 days and jejunum and liver tissues sampled for gene expression
and histomorphological evaluation respectively. Expression of PepTland PepT2 in the jejunum
and LEAP2 in the liver were measured and GAPDH was used as reference gene. Real time PCR
reactions were done by ABI 7300 instrument. The chickens were brood based on Ross 308 manual
(2014) and performance of birds include of body weight, average daily gain, feed intake and feed
conversion ratio (FCR) were measured after end of each breeding period. The experiment was
performed by completely random design in 8 treatments and analyzed by a 2*4 factorial method
including challenge (2 levels) and supplement (4 levels) factors. The data was analyzed using SAS
9.2 with GLM procedure and the means compare by Tukey test.

Results and discussion

The results of this study showed that the average daily gain in the probiotic group increased
significantly in the challenge condition during the period of 11 to 24 days. In 25-42 period, the
chickens were fed the diet contained probiotic showed the highest average daily gain although,
there is no significant different between the treatments in this period. In addition, the use of
probiotic supplementation in challenge condition during the period of 11 to 24 days showed an
increase in feed intake, which was similar to that of the control group in healthy group. The herbal
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supplement reduced daily intake in period of 11 to 24 days compared to other treatments. The use
of probiotic in the feed under challenge induced a significant increase in the villi's height in
jejunum. The supplementation of Lactobacillus plantarum and Lactobacillus salivariuos increased
the width of villi on intestinal epithelium more than the other treatments. Depth of crypt of
lieberkuhn was the least in the chickens feed by herbal supplement of X-tract. The expression
levels of PepT1 and PepT2 transcripts in the intestinal tract and the LEAP2 transcript in the liver,
it was shown that challenge in the chickens fed by supplements reduced the PepT1 expression
whereas expression of this gene increased in control treatment. Similar interaction was observed
in PepT2 expression except for chicken fed by herbal supplement that showed an effect similar to
control. Expression of LEAP2 reduced in all treatments under challenge with the E .coli, in
comparison to healthy groups but reduction was minimum in the chickens fed by diet contained
with probiotic.

Conclusion The results of this study suggested that the use of probiotic supplement can decrease
the risk effects of microbial challenge and recovery period was probably shortened using probiotic
in the diet.

Key words: broiler chicken, gene expression, probiotic, PepT, LEAP2, X-Tract
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