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Abstract

Background: Cryptospordoss s a protozoan nfecton that causes severe darrhea n young
rumnants. In sheep producton systems, especally under ndustral condtons, cryptospordal
darrhea can lead to hgh neonatal mortalty and substantal fnancal loss. Ths study
nvestgates an outbreak of cryptospordal darrhea n a neonatal lamb populaton wthn a
large commercal unt, focusng on clncal sgns, pathogen dentfcaton, envronmental
factors, and control measures.

Methods Clncal and envronmental assessments were conducted at the affected ste. Fecal
and umblcal samples were collected from lambs between 5 and 10 days old, and analyzed
usng flotaton technques and bacteral culture. Management practces were smultaneously
evaluated to dentfy rsk factors.

Results: Clncal observatons ncluded watery yellow darrhea, dehydraton, and nflamed
navels. Parastologcal analyss confrmed the presence of Cryptosporidium parvum oocysts,
whle bacterology revealed Klebsiella spp. Envronmental factors such as damp beddng and
poor dsnfecton practces were conducve to dsease spread. Supportve flud therapy and
mproved hygene protocols were mplemented as part of outbreak control. No curatve
treatment for cryptospordoss was avalable, but the use of dsnfectants such as formaln and
ammona showed envronmental effcacy.

Conclusion: Cryptospordoss, compounded by bacteral co-nfectons lke Klebsiella, s a
serous threat to neonatal lamb health n ntensve producton systems. An ntegrated approach
that ncludes early detecton, envronmental management, effectve colostrum ntake, and staff
tranng s essental. Gven the zoonotc nature of Cryptospordum, bosecurty measures for
farm personnel are also crtcal.
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Introduction:

Darrhea n newborn lambs s a leadng cause of morbdty and mortalty, partcularly n
ndustralzed sheep operatons wth hgh anmal densty. The causatve agents are often
multfactoral, ncludng vral, bacteral, and parastc pathogens. Among parastc causes,
Cryptosporidium parvum has ganed promnence due to ts wdespread envronmental
presence, resstance to conventonal dsnfectants, and sgnfcant zoonotc potental (1, 2).

C. parvum nfects the epthelal cells of the small ntestne, leadng to vllus atrophy,
malabsorpton, and watery darrhea. Oocysts are excreted n hgh numbers—up to 10⁷ per gram
of feces—and are hghly reslent, survvng n cool, most envronments for extended perods
(3). These oocysts are notably resstant to standard santaton practces, ncludng chlorne and
odne solutons (4, 5). As a result, outbreaks can persst n contamnated envronments despte
routne hygene procedures. In Iran, whle several studes have addressed cryptospordoss n
calves, documentaton n lamb populatons remans lmted. Ths report nvestgates a neonatal
darrhea outbreak n lambs, emphaszng the dagnostc process and management strateges to
control Cryptosporidium n a hgh-rsk settng.

Materials and Methods:

The outbreak occurred n June 2025 at a large sheep farm n northeastern Iran. The farm
operated under ntensve condtons, housng several hundred ewes and ther newborn lambs.
Lambs were separated from ther dams shortly after brth and reared n ndoor pens wth shared
feedng and beddng systems.

Durng the nvestgaton, lambs aged 5 to 10 days presentng wth darrhea were clncally
examned. Key observatons ncluded fecal consstency, sgns of dehydraton, and the status of
the umblcal area. Fresh fecal samples were collected rectally and examned usng modfed
flotaton technques for the detecton of Cryptospordum oocysts. Umblcal swabs were
cultured on selectve meda for bacteral dentfcaton, specfcally targetng Klebsiella spp.
and Escherichia coli.

In parallel, farm management practces were evaluated. Investgators revewed lambng
protocols, colostrum feedng tmng and volume, housng hygene, and navel dsnfecton
routnes. Ventlaton, beddng mosture, and overall pen santaton were assessed to dentfy
envronmental contrbutors to dsease spread.

Results and Discussion:

Affected lambs exhbted profuse watery yellow darrhea, moderate dehydraton, and
notceable navel swellng, whch perssted despte the routne use of odne-based dsnfectants.
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Fecal testng confrmed a heavy burden of C. parvum oocysts, consstent wth earler reports
descrbng cryptospordoss as a leadng cause of neonatal darrhea n rumnants (1, 2, 3).

Bacteral culture dentfed Klebsiella spp. n both fecal and umblcal samples. The co-
presence of Klebsiella wth Cryptosporidium suggests a synergstc relatonshp where
protozoal nfecton compromses ntestnal mucosa, facltatng bacteral colonzaton and
systemc spread (2, 4). Klebsiella s known to cause navel ll and may lead to septcema n
neonates, partcularly when umblcal dsnfecton s ncomplete or mproperly appled (2, 5).

The envronmental assessment revealed several rsk factors that facltated dsease persstence.
Pens were overcrowded and poorly ventlated, wth beddng often damp and contamnated wth
feces. These condtons are deal for the prolonged survval and spread of Cryptospordum
oocysts (3,6). The dsnfectants used for umblcal care were odne-based, whch are
nsuffcent aganst resstant oocysts and possbly neffectve aganst the strans of Klebsella
present on the farm.

As no curatve treatment for cryptospordoss currently exsts, management centered on
supportve therapy. Affected lambs receved oral and ntravenous flud therapy to correct
dehydraton, whch s the prmary cause of death n such cases (9). Selectve antbotc therapy
was admnstered to lambs wth systemc sgns of nfecton, wth florfencol and ceftofur
showng moderate effcacy aganst Klebsiella solates n the regon (2).

Control of envronmental contamnaton was addressed by swtchng to dsnfectants known to
be effectve aganst oocysts, partcularly 10% formaln and 5% ammona, whch have been
shown to reduce oocyst vablty n smlar outbreaks (4, 5). These were used n combnaton
wth mproved dryng and cleanng protocols to reduce envronmental persstence. Feedng
tools, pens, and beddng were routnely dsnfected and allowed to dry, as oocysts are
susceptble to desccaton (5).

In response to the outbreak, several long-term nterventons were ntroduced. Colostrum
management was prortzed, ensurng that each lamb receved at least 10 to 15 percent of ts
body weght n hgh-qualty colostrum wthn sx hours of brth. Adequate passve mmunty s
crtcal n protectng neonates from both cryptospordal and bacteral pathogens (2, 8).

Vaccnaton programs for ewes were revewed and updated. Pre-lambng mmunzatons were
renforced to cover E. coli, rotavrus, and clostrdal dseases, amng to enhance maternal
antbody transfer va colostrum (2). Although no commercal vaccne exsts for
Cryptosporidium, maternal health and mmunty play an mportant role n mtgatng the early
severty of nfecton.

Improved hygene practces were ntroduced across the faclty. These ncluded daly cleanng
of pens, enhanced beddng management, and use of dsnfectants wth proven effcacy aganst
Cryptospordum oocysts (5,6). Bosecurty measures were also strengthened. Staff were
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traned on the zoonotc rsk of Cryptospordum, and use of gloves, handwashng, and
protectve clothng became mandatory durng outbreak perods (11). Equpment was
dsnfected between uses, and rodent control programs were ntensfed to elmnate
envronmental contamnaton reservors.

Contnuous montorng and data recordng were mplemented to allow for early detecton n
future outbreaks. Fecal samplng became a routne protocol durng the frst weeks of lfe, and
all darrhea cases were tracked and lnked to management nterventons to assess effectveness
over tme.

Ths outbreak nvestgaton hghlghts the crtcal role of Cryptosporidium parvum n neonatal
lamb darrhea and emphaszes the complexty added by bacteral co-nfectons such as
Klebsiella spp. The fndngs support the need for comprehensve farm management, ncludng
proper colostrum admnstraton, envronmental dsnfecton, and consstent hygene protocols.
As no specfc treatments for cryptospordoss exst, early supportve care and bosecurty
reman the most effectve tools for controllng mortalty. Gven the zoonotc nature of the
dsease, protectve measures for farm workers are equally essental. These fndngs provde
practcal gudance for other ntensve sheep operatons confrontng smlar challenges.
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