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NEMATODIROSIS IN LAMBS: CLINICAL, PATHOLOGICAL, AND HISTOLOGICAL
FEATURES

ANNOTATION

The aim of this study was to investigate the epizootiological situation of nematodirosis in lambs
under pasture conditions in the West Kazakhstan region using a combination of morphological,
coprological, and histological methods.

Nematodirosis is one of the most significant parasitic diseases causing considerable damage to
sheep farming, especially among young animals, leading to reduced productivity, stunted growth,
diarrhea, and mortality.

The study was conducted in 2024 in the Zhanibek district on the farms “Moldir” and “Nurbergen.”
The study focused on lambs aged 1.5-3 months. A total of 50 animals were examined. In 21 of them
(32.8%), eggs of Nematodirus spathiger were detected by coprological analysis using the Fulleborn
method. Cases of combined infections with coccidia of the genus Eimeria were also noted.

Clinically, infected animals showed symptoms of watery diarrhea, depression, growth retardation,
and dehydration. Death occurred within 2-3 days without treatment. Pathological autopsy using the Shore
method revealed inflammatory changes in the proximal small intestine, edema and hyperemia of the
mucous membrane, as well as the presence of a large number of nematodes in the lumen. A complete
helminthological autopsy according to K.1.Sryabin allowed quantitative confirmation of the invasion.

Histological analysis showed shortening and destruction of villi, infiltration of the lamina propria
with lymphocytes and eosinophils, as well as degenerative changes in epithelial cells. Reduced activity of
brush enzymes (alkaline phosphatase, maltase) was detected, indicating the development of
malabsorption syndrome.

The data obtained emphasize the need for systematic monitoring and prevention of nematode
infections in young sheep under pasture conditions, with mandatory consideration of mixed infections and
age susceptibility of animals.

Keywords:Nematodiasis, lambs, helminthological autopsy, intestinal histology, coprological
diagnosis.
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Introduction. Nematodirus spathiger is a significant gastrointestinal nematode that primarily
affects sheep, causing substantial health issues and economic losses in the sheep farming industry. The
prevalence of N. spathiger infection can be alarmingly high; studies indicate infection rates can range
from 12% to as high as 98%, with some regions reporting dominance of this particular species in infected
sheep population [1]. N. spathiger infections often lead to nematodirosis, characterized by symptoms such
as weight loss, diarrhea, and in severe cases, death, particularly in young lambs [2].

The life cycle of N. spathiger is intricately linked to environmental conditions, with the nematode
displaying an ability to overwinter in cold climates. This adaptation enables the larvae to survive harsh
conditions until favorable weather arrives, which can lead to significant infection loads in spring when
lambs are exposed to pastures that harbor the eggs [3]. Understanding the epidemiological patterns of N.
spathiger, including seasonal prevalence and environmental factors influencing its lifecycle, is crucial for
effective management and control strategies on farms. Surveys from regions like New Zealand show high
prevalence of N. spathiger and N. filicollis, requiring targeted helminth control approaches [4].

In Kazakhstan, data on species-specific gastrointestinal parasitism in sheep remain limited.
However, several studies confirm the presence of Nematodirus spp. in domestic and wild ruminants,
including sheep and saiga antelopes, in the western regions. The semi-arid, pasture-based husbandry
systems in West Kazakhstan create favorable conditions for the seasonal transmission of these nematodes.

Histopathological changes due to N. spathiger have been well documented, including mucosal
villus shortening, infiltration with eosinophils and lymphocytes, and degenerative changes in enterocytes,
which lead to malabsorption syndrome [5]. In addition, resistance to benzimidazoles and lower efficacy
of anthelmintics like monepantel have been reported [6,7].

Molecular studies, including mitochondrial genome sequencing, have improved the understanding
of genetic diversity within Nematodirus species and offer promising tools for accurate diagnosis and
epidemiological surveillance [8].

This study aims to investigate the prevalence, clinical manifestations, and histopathological
changes associated with Nematodirus spathiger infections in lambs under pasture conditions in the West
Kazakhstan region, contributing to regional data on this neglected but economically important parasitic
disease.

Methods and materials. Parasitological and helminthological studies were conducted in 2024 in
the West Kazakhstan region. The study focused on sheep kept in pasture conditions. A total of
50 animals were examined, from which fecal samples were taken, and pathological and histological
studies were conducted.

Pathological autopsies were performed using the Shore method, which involves sequential autopsy
of the chest, abdominal cavities, and head to identify macroscopic pathological changes and locate
parasites [9].

Particular attention was paid to the condition of the mucous membranes, lungs, liver, intestines, and
lymph nodes.

The Fulleborn method is a qualitative coprological diagnostic method based on the flotation of
helminth eggs in a saturated solution of table salt. During the analysis, a small amount of fresh feces (3-5
g) is thoroughly mixed with a saturated salt solution (NaCl) until a homogeneous suspension is obtained.
The mixture is left to stand for 15-20 minutes, after which a cover glass is placed on the surface of the
solution where the parasite eggs accumulate. After the required time, the glass is transferred to a
microscope slide and examined under a microscope. The method allows the detection of helminth eggs
with a density lower than that of the solution, such as nematodes and cestodes. It is simple, quick, and
highly sensitive for mild to moderate degrees of infestation. However, it is not very effective in detecting
heavy eggs, such as those of trematodes, and can cause distortion of the shape of the eggs during
prolonged contact with the solution. The Fulleborn method is widely used in veterinary and medical
parasitology as an affordable and informative means of primary diagnosis of helminthiasis [10].



Figure 1 — Fecal sediment after filtration and preparation of a suspensibh using the Fulleborn method for
detecting helminth eggs.

The Darling method [11] is a modified flotation technique used to detect coccidian oocysts in
animal feces. It is based on the use of a high-density sucrose solution (density 1.20-1.27 g/cm3), which
allows even small and light oocysts to float to the surface. Feces (about 1-2 g) are mixed with a small
amount of water, filtered, and then centrifuged with a sugar solution. After centrifugation for 5 minutes,
the cover glass placed on the edge of the test tube is carefully removed and transferred to a microscope
slide for microscopic analysis. The Darling method is highly sensitive and widely used in veterinary
parasitology, especially in the diagnosis of eimeriosis in small ruminants and poultry. Its main advantage
is its ability to detect oocysts at an early stage of infection, even at low parasite concentrations.

The method of complete helminthological autopsy, developed by K.I. Sryabin, is a comprehensive
technique aimed at identifying all forms and types of helminths in an animal's body. It involves the
systematic autopsy and examination of all internal organs, primarily the gastrointestinal tract, liver, lungs,
genitourinary system, and, if necessary, muscles, central nervous system, and eyes. Each organ is
removed, cut open, and washed with saline solution, followed by settling and microscopic examination of
the sediment. Scarification, filtration, and decantation methods are used to extract parasites. The detected
helminths are fixed, stained if necessary, and identified by morphological characteristics using taxonomic
identifiers. The method allows for accurate determination of the species, location, stage of development,
intensity, and extent of the infestation. Due to its versatility and high diagnostic accuracy, it is widely
used in veterinary practice to study the helminth fauna of domestic and wild animals, including in cases
of mass or hidden infestations [12].

For microscopic analysis of tissues affected by parasites, samples were taken from the liver,
intestines, lungs, and lymph nodes. The samples were fixed in 10% neutral formalin, then dehydrated in
alcohols of increasing concentration, poured into paraffin, and cut into 5-micron-thick sections using a
microtome. Staining was performed with hematoxylin and eosin [13].

Results. The climate of the Zhanibek district of West Kazakhstan region, in particular the village
of Uzynkol, is characterized by a sharply continental type with cold winters and hot, dry summers. The
average annual air temperature is about +4.7°C, with the average temperature in January reaching
—14.2°C and in July rising to +21.5°C. Absolute minimums in winter can drop below —30 °C, and in
summer the temperature sometimes exceeds +40 °C, creating sharp daily and seasonal fluctuations.
Annual precipitation is low, around 355-370 mm, with most of it falling in the spring and summer (May
to July), which coincides with the grazing season. Such climatic conditions contribute to the seasonal
activation of invasive helminth species, in particular Nematodirus spathiger, whose eggs can successfully
overwinter in the soil and massively invade lambs in the spring when they are put out to pasture. A sharp



warming in April-May creates favorable conditions for the completion of their life cycle and epizootic
outbreaks among young animals.

Ak

Figure 2 — Map of West Kazakhstan Region with administrative districts.
A parasitological study conducted in 2024 in the Zhanibek district of West Kazakhstan region

(Moldir and Nurbergen farms) revealed a high prevalence of nematodirosis among lambs aged 1.5-3
months.

Figure 3 — A flock of hep grainon turland on peasant farms in the West Kazakhstan egion.

A total of 50 fecal samples were analyzed, of which 21 (32.8%) were found to contain Nematodirus
spathiger eggs, indicating the circulation of these nematodes in the region's pastures.
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Figure 4 — Eggs of helminths of the genus Nematodirus detected in sheep feces using the Fulleborn
method.

Macroscopically, some of the affected animals showed watery diarrhea, depression, loss of
appetite, and dehydration. There were cases of death within 2—3 days of the onset of clinical signs in the
absence of treatment.

Autopsy of the dead lambs revealed moderate inflammation in the proximal small intestine. The
mucous membrane was edematous and hyperemic, and bundles of nematodes were observed in the
intestinal lumen, numbering up to 15-20 thousand in severe cases. Microscopic examination of
histological sections revealed shortening of the villi, infiltration of the lamina propria with lymphocytes
and eosinophils, and degenerative changes in the epithelial cells.

Analysis of brush border enzyme levels (in particular, alkaline phosphatase and maltase) showed a
decrease in clinically ill animals, indicating malabsorption syndrome. There was a clear correlation
between the severity of clinical signs and the number of eggs per gram of feces.

Cases of mixed infestations with coccidia of the genus Eimeria were also recorded, which
apparently exacerbated the severity of the clinical course.

Table 1 — Macroscopic and microscopic changes in nematodirosis in lambs

Type of changes | Characteristics | Level of damage
Macroscopic changes
. Watery, foul-smelling, with a high content of undigested Moderate to
Diarrhea
feed severe
Dehydration Lethargy, sunken eyes, dry mucous membranes Mos(i(\e/reartg 0
Growth retardation Significant weight loss compared to healthy peers Moderate
Changes in the Mucosal hyperemia, edema, presence of worm bundles
. ; ) . . Clearly expresse
intestines at autopsy in the lumen of the small intestine
Enlargement of
mesenteric lymph Moderately enlarged, dens Moderate
nodes
Macroscopic changes
Damage to villi Shortening, deformation, partial destruction Pronounced
In_fla_mma}tory Lymphocytes, eosinophils in the lamina propria of the Moderate — severe
infiltration mucosa
Degeneration of Cytoplasmic vacuolization, nuclear swelling Pronounced
enterocytes
Decrease in Alkaline phosphatase, maltase, leucine aminopeptidase — Moderate —
enzymatic activity decreased activity pronounced
Presence of larvae in | Detection of larvae in the mucous membrane on days 7-
. . . Frequent
tissue 14 of infection

Discussion.Nematodirus spathiger is recognized as a significant gastrointestinal nematode in
sheep, contributing to both clinical issues and severe histopathological alterations within the host’s
intestine. The infection typically affects young lambs between 1.5 to 3 months of age, whose immune



systems are still underdeveloped, making them highly susceptible to nematodirosis. Clinical signs such as
profuse watery diarrhea, anorexia, weight loss, dehydration, and in some cases, sudden death, have been
repeatedly reported in both field and experimental settings [2, 3]. The severity of clinical manifestation is
often proportional to the worm burden in the intestine [1].

Histopathological examinations of infected lambs revealed classical signs of nematodirosis:
shortening and fusion of intestinal villi, inflammatory infiltration of the lamina propria predominantly by
eosinophils and lymphocytes, and degenerative changes in epithelial cells [1, 5]. These structural changes
interfere with digestive function and lead to malabsorption, as evidenced by reduced brush border enzyme
activity—particularly alkaline phosphatase and maltase—observed in severe cases [14].

In some cases, mixed infections with coccidia (Eimeria spp.) intensify the clinical outcomes of
nematodiriosis. Polyparasitism exacerbates intestinal inflammation and further impairs the nutrient
absorption, increasing the risk of weight loss and dehydration [3].

Molecular studies have advanced our understanding of N. spathiger biology. Mitochondrial
genome analyses provide tools for species-level identification, phylogenetic analysis, and tracking of
regional diversity [15]. Molecular diagnostics such as PCR offer more precise detection compared to
classical morphological techniques, which is crucial for monitoring parasite distribution and identifying
drug-resistant strains [16]. Resistance to common benzimidazole anthelmintics has been reported in
several nematode species, including Nematodirus, which necessitates targeted surveillance [17, 18].

Furthermore, the epidemiology of N. spathiger is strongly influenced by climate. In temperate and
continental regions like Kazakhstan, seasonal peaks in nematodiriosis occur in spring when lambs graze
for the first time on contaminated pastures. Eggs deposited in the previous season can overwinter and
release infective larvae during warming, leading to synchronized outbreaks [19, 20].

To mitigate the impact of N. spathiger on animal health and productivity, a comprehensive
approach is needed. This includes regular fecal egg counts, strategic anthelmintic use, pasture rotation,
and incorporation of molecular diagnostics into surveillance programs. Research should also focus on
local climatic influences and potential anthelmintic resistance patterns to inform region-specific control
strategies.

Conclusion. A parasitological and helminthological study conducted among lambs kept in pasture
conditions in the West Kazakhstan region confirmed a high degree of infection with nematodes of the
genus Nematodirus, in particular N. spathiger, among animals in the younger age group (1.5-3 months).
The frequency of egg detection in feces (32.8%) and the presence of clinically pronounced symptoms in
some individuals indicate stable circulation of the pathogen in the studied pastures.

A comprehensive methodology, including pathological autopsy according to Shore, qualitative and
guantitative coprological studies, helminthological autopsy according to Sryabin, and histological
analysis, made it possible to establish both macro- and microscopic changes characteristic of
nematodirosis. Morphological findings — shortening of villi, inflammatory infiltration of the mucosa,
decreased activity of digestive enzymes — indicate impaired absorption (malabsorption) in the small
intestine, which underlies the pathophysiology of this disease.

An additional aggravating factor in the clinical course of nematodirosis was the high frequency of
combined invasions with coccidia of the genus Eimeria, which requires a comprehensive approach to
diagnosis and therapy. The results obtained emphasize the need for regular epizootic monitoring and
rational use of anthelmintic drugs, taking into account age and grazing load, especially in the spring and
summer, when conditions are most favorable for the development of invasive forms of parasites.
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TYHIH

3eprreyaiH  KYMBICBIHBIH MakcaTl — bateic  KasakcraH  OOJBICBIHBIH — KaWbUIBIMABIK
XKarJalbIHAAFel KO3bLIAP apachlHAa HEMAaTOAUPO3AbIH 3MHU300TONOTHSUIBIK KaFAailblH MOPQOIOrHSIIBIK,
KOTIPOJIOTHSUIBIK ’KOHE TMCTONIOTHSUIBIK 9icTep KelleHiH KoJAaHa OTHIPbIN 3epTTey Oonnasl. HemaToaupos
— OHIMJUTIKTIH TOMEHJEYiHE, 6CYIiH TEXKEIyiHe, AUapesFa KOHE eJIIM-)KITIMIe oKeleTiH KO3bUIApIbIH €H
©3€KTi HHBA3MUIBIK aypyJiapbIHbIH Oipi.

3eprrey 2025 kbl JKomiGek aynmanbiHmarsl «Mongup» xoHe «HypOepren» 1mapya
KOXKaJIBIKTapbhIHAA KYprizingi. 3eprrey HeicaHbl peTinae 1,5-3 ainblk Ko3puiap TaHzangsl. bapneirer 50



Oac xo3buap 3eprrengi. OromiedopH dAiCiMeH KYPri3iireH KONpOoJOTHsJIBIK Tajlaayiap HoTwkeciHae 21
ko3biman (32,8%) Nematodirus spathiger typiHe >kaTaThlH >KYMbIpTKajdap aHblkTanabl. CoHpaii-ak
Eimeria TybichiHa KaTaThIH KOKIMMSIIAPMEH apasiac MHBA3Us JKaFAaiiapbl TipKeIi.

Knunukanelk Oenriiep periHge amapes, oOJNCI3NIK, ©CYiHIH Kelleyinjeyi >KOHE CYCBI3IaHy
Oaiikanael. EM okypri3iiMereH >kariaiifia KIMHUKAIBIK Oenriiep OacTairaHHaH KeWiH 2-3 KyH inrHme
oM — iTiM opbiH anapl. Lop amiciMeH Kypri3iireH maToloroaHaTOMUSUIBIK JKapbIll COI0 Ke3iHJe aml
IIIEKTIH MPOKCUMAIIBI O6IiMiHIe KaObIHY, KIIEreii KaObIKThIH 1CiHYyl MEH THIIEPEMUSICH], COHIall — aK
IIeK  KybICBIHIA Kem Meumepaeri Hematonarap aHblkTangael. K. WM.  CpsOuHHIH — TOJBIK
reJIbMUHTONOTMSUIBIK allly 97iCi MHBA3HSIHBI CaHIBIK TYPFBIIAH JJEACYTe MYMKIHIIK Oepi.

'ucTonorusnblK 3epTTey HOTHIKECiHAE OYPTIKTepAiH KbICKApybl MeEH OY3bUIYBI, MIBIPBIIITHI
KaOBIKTBIH ~MEHIIIKTI TaKTalmachklHAa JUMQOLUTTED MEH DO3MHOMWIIEPAIH HHOUIBTPALUICH,
SHTEPOLUTTEP/ET1 AETeHEepaTUBTIK o3repicTep aHbIKTanAbl. Llerki skmexk QepMeHTTepaiH (CLITLTIK
¢docdaraza, manbTaza) OeNCEHIUTITHIH TOMEHIEYi MalbaOCOPOIHs CHHIPOMBIHBIH JJaMYBIH KOPCETTI.

AJIBIHFaH HOTIDKENEp KO3bUIAP apachlHJa JKaWbUIBIM JKaFJaiblHAa HEMATOM03ap/AblH TapalyblH
KyHenmi Typae Oakpiiay »oHE alIblH ally ImapajapblH YHBIMIACTHIPYABIH, COHJAH — aK apanac
HMHBa3MsJIap MEH JKac ePEKIICIITIH eCKEePYIiH MaHbI3IbUIBIFBIH JIQJICIICH I

PE3IOME

Lenpto HacTOSIIETO HWCCIEAOBAHUS OBLIO M3y4YeHHWE OJIHU300TOJIOTHYECKOH CUTYaIlMH 10
HEMAaTOANPO3y ATHAT B YCIOBUSAX IMMACTOMIIHOTO cojaepkaHud B 3amagHo-KazaxcraHckoil obiactu ¢
HCIIOJIB30BAHUEM KOMIIJIEKCA MOp(l)O.HOI‘I/I‘IeCKI/IX, KOINPOJOTHUYCCKUX W THUCTOJIOI'MYCCKUX METOHOB.
Hemaroanpo3 — ofHO W3 3HAYMMBIX MapasHTapHBIX 3a00JIeBaHWM, HAHOCSIIEE CYNIECTBEHHBIN yIiepo
OBIICBOJICTBY, OCOOCHHO CpeJlM MOJIOJHSKA, BBI3BIBAasl CHIXKCHUE MPOIYKTHBHOCTH, 3aMeIUICHUE POCTa,
JIapero v najex.

Uccnenosanne mposeneno B 2025 roxy Ha tepputopun KaHMOEKCKOro paiioHa B KPECTHSTHCKHX
xo3siicTBax «Mommup» u  «HypOGeprem». OOBEKTOM HCCIEIOBAaHWUSA CTAIM STHATA B BO3PACTE
1,5-3 mecsuen. Beero 6buto obcienoBano 50 xkuBoTHBIX. Y 21 u3 HUX (32,8%) Mpu KOMPOIOTHY €CKOM
aHammse MeromoMm Droimebopua BeIBieHsl siima Nematodirus spathiger. Taxxke oTMedeHBI CIiydau
coueTaHHBIX MHBa3Mil C KOKIIUAUIME pozaa Eimeria.

Kimandeckn y 3apaxEHHBIX JKMBOTHBIX HAONIONANHCh CHMIITOMBI BOASHHUCTOW JHApew,
YTHETEHHOTO COCTOSIHHS, OTCTaBaHUS B pocTe W oOe3BokuBanus. [lamék HacTymam B TEYCHHE
2-3 cyTok mpH oTcyTcTBHH JiedeHus. [latomoroanarommuyeckoe BekpbiTe 1mo Meroay lllopa BhIsSBHIIO
BOCTIAJTUTENTFHBIE U3MEHEHHS B MIPOKCHMAIFHOM OT/IENIe TOHKOTO KHIIIEYHHKA, OTEYHOCTh U TUIIEPEMHIO
CIIM3UCTOW OOOJIOYKH, a TAaKKe HAJIW4YHE OONBIIOr0 KOJMYECTBA HEMATO B MpocBeTe. MeToJ MOIHOro
renbMUHTONOrmIecKoro Bekpoitus 1mo K. Y. CpsiOnHy 1o3BONIHIT KOTHYECTBEHHO MOATBEPIUTH HHBA3HIO.

l'ucromormvecknii aHanM3 TMOKa3al YKOPOUEHHE W JACCTPYKIHIO BOPCHHOK, HWHQIIBTPALIUAIO
COOCTBEHHOH IITIACTHHKH JUM(OIUTAMH U 303WHO(DHUIAME, a TakXKe JIereHepaTUBHBIE W3MEHEHHS
SMUTENNANBHBIX KIIETOK. bbIIa BEISIBI€HA CHW)KEHHAS aKTUBHOCTHh MIETOYHBIX (DepMEHTOB (IemodHast
thocaraza, MmanpTasa), 9TO yKa3pIBaeT Ha pa3BUTHE CHHAPOMAa MaababcopOuuy.

[lomydeHHble naHHBIE TOMIEPKUBAIOT HEOOXOAUMOCTD CHCTEMATHIECKOT0 MOHUTOPHHTA H
Mpo(HUIAKTHKN HEMATOZ030B Y MOJIOIHSAKA OBEII B YCIOBHSIX MACTOUIIIHOTO CONEPKAHUS, C
00s13aTeNBHBIM YYETOM CMEIIaHHBIX HHBA3WH W BO3PACTHOW BOCIIPUUMYHBOCTH KUBOTHBIX.
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