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many high-molecular substances — hemicelluloses — are not absorbed by the intestinal walls during the
first pass; Such nutrients are released into the environment after prolonged digestion by intestinal
microflora, and animals can enhance the nutritional value of their food by re-eating these partially
digested plant remains. Despite this, their digestive system is relatively simple. Their stomachs are
single-chambered, with a capacity of less than 0.2 liters.

Rabbit is white meat. It is a complete source of protein, minerals, and vitamins, making it
unmatched by other meats. Its protein content is higher than that of lamb, beef, and pork. Its aroma and
flavor come from the fact that rabbits are fed on their mother's milk for up to four months.

According to research by American scientists and confirmed by research by our domestic
scientists [10], rabbits do not absorb strontium-90 and other nuclear fission products, herbicides,
pesticides, etc. into their bodies.

Keywords: digestive glands, liver, protein, trace elements, enzymes, minerals, cholesterol,
glucose, mass spectrometer.
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BLOOD CHARACTERISTICS IN SHEEP WITH VARIOUS FORMS OF DERMATITIS

Annotation: This study provides a comprehensive analysis of hematological and biochemical
blood parameters in sheep with dermatitis of varying severity and etiology.

The data obtained demonstrate a clear relationship between the severity of skin lesions and
changes in blood composition. Hematological parameters indicate a decrease in hematocrit and
hemoglobin levels with increasing severity of dermatitis, which may indicate a violation of erythropoiesis
or suppression of bone marrow function in conditions of inflammation and chronic intoxication. At the
same time, there is an increase in erythrocyte sedimentation rate (ESR), leukocyte count, neutrophils,
and eosinophils, reflecting activation of the immune response and the presence of a systemic
inflammatory process. Signs of thrombocytopenia have been identified in severe cases of the disease,
which is associated with the redistribution of blood elements and toxic effects.
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Biochemical blood analysis shows a tendency toward increased levels of bilirubin, liver enzymes
(ALT, AST), creatinine, and alkaline phosphatase as dermatitis progresses, indicating the involvement of
the liver and kidneys in the pathological process and the development of toxic damage. An increase in
total protein and globulins indicates enhanced synthesis of acute phase proteins and activation of the
immune system.

Thus, changes in hematological and biochemical blood parameters serve as important diagnostic
and prognostic markers of the severity of dermatitis in sheep. Their comprehensive study allows
assessing the general condition of the animals, identifying pathophysiological disorders, and contributes
to the selection of adequate therapeutic measures. The results of the study emphasize the importance of
blood monitoring in skin diseases of sheep of various etiologies.

Keywords: dermatitis, hematological parameters, skin inflammation, leukocytes, hemoglobin,
pathology, diagnostics, biochemical parameters.

Introduction

Sheep health in Kazakhstan plays an essential role in the overall agricultural productivity and
socio-economic stability of the country. The importance of sheep farming is deeply rooted in the cultural
and economic framework of Kazakhstan, where sheep not only provide meat and wool but also serve as
a crucial source of livelihood for many rural communities. The interplay of local breeds, such as the
Baisary fat-tailed sheep, which are genetically suited to the country's harsh climatic conditions,
underscores the significance of maintaining robust health standards in sheep rearing. This adaptability
allows for the sustenance of sheep populations amidst environmental challenges, making it crucial to
prioritize their health.

Veterinary care is vital for ensuring sheep health, as various diseases pose significant threats to
livestock production. Infectious diseases such as sheep pox, which is a notifiable disease due to its rapid
spread and economic impact, demand comprehensive veterinary strategies to manage and mitigate
outbreaks effectively Abdolla (2023). Furthermore, endemic diseases like echinococcosis are prevalent in
sheep populations across Kazakhstan, with a prevalence of approximately 30% to 50%, highlighting the
necessity for continuous health monitoring and management practices to safeguard animal welfare and
productivity (Abdybekova et al., 2015).

Additionally, advancements in veterinary medicine, such as genetic characterizations of
indigenous breeds, are contributing to a deeper understanding of the specific health needs of sheep in
Kazakhstan (Dossybayev et al., 2019). Monitoring nutrition during critical periods, such as late pregnancy,
is essential to optimizing health outcomes and ensuring the welfare of both ewes and their offspring
(Phillips et al., 2014). Researchers emphasize the role of effective pain management and welfare
assessments in enhancing sheep health, encouraging veterinary practitioners to develop comprehensive
health management plans that consider both disease prevention and the overall well-being of the flock
(Lizarraga & Chambers, 2012).

Ensuring optimal sheep health in Kazakhstan requires a multifaceted approach involving
veterinary intervention, disease management, and adherence to nutritional standards. Strategies that
integrate traditional knowledge with modern veterinary practices will be vital to enhancing sheep health,
thereby supporting the resilience of rural communities that rely on this vital livestock sector.

Skin diseases of various etiologies are one of the main causes of reduced sheep productivity. The
most common are invasive dermatitis (sarcoptosis, malophagosis, syphunculosis), especially in the
autumn-winter period, which is due to the deterioration of zoohygienic conditions of keeping. At the same
time, these diseases often occur in an associated form, complicating diagnosis and treatment. Changes
caused by skin lesions affect hematological and biochemical parameters, which can be used as
diagnostic criteria for the severity of the pathological process.

The aim of the study is to identify general patterns of changes in hematological and biochemical
blood parameters in sheep with various forms of dermatitis.
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Materials and methods of research

The study was conducted on clinically examined sheep aged 1-1.5 years in the Abay region. All
animals were kept under the same feeding and housing conditions. Selection was based on uniformity in
age, sex, breed, and weight.

Experimental groups were formed based on the severity of skin lesions: Group 1 (n=5): initial
stage of dermatitis (primary signs, mild course); Group 2 (n=5): moderate dermatitis; Group 3 (n=5):
generalized dermatitis (intense lesions, severe course); Group 4 (control, n=5): clinically healthy sheep
(similar in all parameters).

Body temperature, heart rate, respiratory rate, rumen activity, as well as general condition and
behavior were recorded in all animals.

Blood was taken on an empty stomach from the jugular vein under aseptic conditions for
hematological (total erythrocytes, leukocytes, hemoglobin, hematocrit, leukocyte formula) and
biochemical analysis (total protein, albumin, globulins, urea, creatinine, ALT, AST, calcium, phosphorus,
etc.).

Biochemical blood parameters were studied using a Stat Fax 4500 analyzer (Awareness
Technology, USA), and hematological parameters were studied using a URIT-2900 Vet Plus hematology
analyzer. The Stat Fax 4500 analyzer is designed for 12 mm diameter tubes and allows dynamic
processing of colorimetric samples. The URIT-2900 Vet Plus automatically determines the number of
animal blood cells, including WBC, RBC, PLT, and HGB, using electrical resistance and photometric
methods.

Clinical manifestations of skin lesions were confirmed by laboratory methods: microscopy of
scrapings and identification of parasites (sarcoptids, lice, hair lice), with a diagnosis based on the
classification of dermatitis (invasive, non-contagious, infectious).

The results obtained were processed using variational statistics methods with standard software
packages. Differences were considered statistically significant at P < 0.05.

Results

A veterinary clinical examination of sheep with varying degrees of skin damage revealed a certain
correlation between the severity of dermatitis and changes in physiological parameters. The most
pronounced deviations were observed in animals with generalized dermatitis.

Thus, in sheep of this group, the following was observed: an increase in body temperature by an
average of 0.5°C compared to normal; an increase in respiratory rate by an average of 6 breaths per
minute; an increase in pulse rate by 15-18 beats per minute.

In animals with mild and moderate dermatitis, these indicators did not exceed physiological norms.
In some cases, values close to the upper limit of normal physiological fluctuations were recorded, but no
statistically significant differences compared to the control group were found (p > 0.05).

Table 1 presents the results of hematological analysis of blood samples from sheep with varying
degrees of dermatitis of non-parasitic etiology. Analysis of the data obtained indicates a correlation
between the severity of skin lesions and changes in the morphological composition (Figure 1).

Table 1 — Hematological parameters of sheep with dermatitis of varying severity

Indicator Normal Mild Form Moderate Generalized
Range Form Form

Hematocrit, % 25-37 223+2.2 20.1+£2.0 18.7+1.9
Hemoglobin, g/L 112-160 88.6+8.9 81.3+ 8.1 76577
Erythrocytes, x10"?/L 10.5-17.0 13.7+14 10.1+£1.0 8.6+0.9
Erythrocyte Sedimentation Rate (ESR), mm/h 1-2 3.2+0.3 48+0.5 75+0.8
Leukocytes, x10°/L 4.0-12.0 8.1+0.8 139+14 175+1.8
Band Neutrophils, % 4-20 13.5+14 18.2+1.8 154 +1.5
Segmented Neutrophils, % 25-45 31.2+ 3.1 24625 19.3+1.9
Eosinophils, % 0-6 27+03 49+05 7.6+0.8
Lymphocytes, % 50-70 283+28 39.7+4.0 56.2+5.6
Platelets, x10%/L 300-500 164.5£16.5 | 192.8 +19.3 221.1+221
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Figure 1 — Hematogical indicators by Disease Severity

Analysis of the data presented in Table 1 reveals a clear correlation between the severity of
dermatitis and changes in key hematological parameters.

Thus, there is a tendency toward a decrease in hematocrit and hemoglobin concentration as
the severity of the pathological process increases. This may indicate a violation of erythropoiesis or
general suppression of bone marrow function against the background of an inflammatory reaction and
chronic intoxication of the body.

At the same time, indicators such as ESR, leukocyte count, neutrophils, and eosinophils show
a sustained upward trend, which is especially pronounced in the generalized form of dermatitis. Such
dynamics indicate the presence of a systemic inflammatory process and activation of the immune
response.

Special attention should be paid to the detection of signs of thrombocytopenia in animals with
severe dermatitis, which may be associated with chronic intoxication and redistribution of blood
elements in conditions of inflammation.

An increase in ESR and eosinophil levels further confirms the presence of inflammatory
processes and, possibly, allergic reactions in the animal's body.

Thus, the results obtained confirm that the intensity of skin lesions in dermatitis of various
etiologies in sheep directly correlates with the severity of hematological changes, which can be used
as a diagnostic criterion for the severity of the disease and assessment of the general condition of the
organism.

Table 2 presents the results of biochemical blood analysis of sheep with varying degrees of
skin damage caused by non-parasitic etiology. Analysis of the results shows a clear trend toward an
increase in most biochemical parameters as the intensity of the pathological process increases.

Table 2 — Biochemical blood parameters in sheep with dermatitis of various etiologies

Indicator Normal Range Mild Form Moderate Form | Generalized Form
Bilirubin, ymol/L 1.6-4.2 3.8+04 53+0.5 8.7+0.9
ﬁiTngAtfapnas?:::se), UL up to 100 61.2 £ 6.1 1234123 161.9+16.2
ﬁr';]Tin(cﬁ';z'Qf‘zrase)y UL up to 45.0 431+43 59.8 + 6.0 70.6 + 7.1
Urea, mmol/L 4.2-6.2 54+0.5 7.3+0.7 8.9+0.9
Creatinine, ymol/L 60-135 142.7 + 14.3 201.3+20.1 259.8 + 26.0
Total Protein, g/L 60-75 726 7.3 779178 88.2+8.8
Albumin, g/L 22.8-34.9 32.8+3.3 34.6+3.5 37.5+3.8
Globulins, g/L 37.3-42.2 39.8+4.0 43.3+4.3 50.2+5.0
Alkaline Phosphatase, U/L up to 290 283.4 +28.3 325.7 £ 32.6 511.6 £51.2

Increased concentrations of bilirubin, AST and ALT enzyme activity, creatinine and alkaline
phosphatase levels indicate the development of toxic liver damage, which is probably associated with
general intoxication of the body due to an inflammatory reaction and tissue breakdown in the area of
skin lesions. This indicates the involvement of the liver and kidneys in the pathological process in
generalized forms of dermatitis.
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An increase in total protein, especially due to globulins, may reflect activation of the immune
system and increased synthesis of acute phase proteins.

Thus, the biochemical profile of blood in sheep with non-parasitic dermatitis allows these
indicators to be used as diagnostic and prognostic criteria reflecting the severity of the pathological
condition (Figure 2).
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Figure 2 — Diometrical indicators by Disease Severity

Discussion

The study of hematological and biochemical blood parameters in sheep with dermatitis of
various etiologies is important for assessing the general state of health and identifying
pathophysiological changes caused by this disease. Dermatitis in sheep can develop under the
influence of various factors — infectious agents, parasites, allergens, and unfavorable external
conditions, each of which has a specific effect on blood parameters. Changes in hematological and
biochemical markers serve as key indicators of the physiological state of animals and allow the
identification of disorders associated with skin pathology.

Hematological studies of sheep with parasitic dermatitis demonstrate dynamics similar to
those observed in non-parasitic dermatitis. As the degree of skin damage increases, there is a
tendency toward a decrease in hematocrit and hemoglobin levels, indicating a disruption of
erythropoiesis and the development of anemia characteristic of chronic inflammatory and intoxication
processes. At the same time, there is an increase in erythrocyte sedimentation rate (ESR), as well as
in the number of leukocytes, neutrophils, and eosinophils, which is especially pronounced in
generalized forms of the disease, indicating an active systemic inflammatory response. An increase in
eosinophils reflects the allergic and parasitic nature of the processes, confirming the importance of
the immune response in the pathogenesis of dermatitis of parasitic etiology. Thrombocytopenia and
delayed erythropoiesis in severe forms of the disease are likely associated with the toxic effects of
parasite waste products and tissue breakdown, leading to intoxication of the body (Bagamaev et al.,
2018; Akbaev et al., 2015; Agarkova et al., 2019).

Biochemical studies of blood from sheep with parasitic dermatitis revealed a sustained
increase in bilirubin, aspartate aminotransferase (AST), alanine aminotransferase (ALT), creatinine,
and alkaline phosphatase levels as the intensity of the invasion increased. These changes indicate
toxic damage to the liver and other internal organs caused by a general inflammatory process and
intoxication with the products of decay of the affected tissues and parasite metabolites. The increase
in the activity of these enzymes indicates damage to hepatocytes and metabolic disorders (Kumar et
al., 2015; Saijid et al., 2023).

A comparison of hematological and biochemical data in dermatitis of various and parasitic
etiologies shows significant similarities in the pathophysiological reactions of the body. This confirms
the hypothesis that skin lesions of different origins activate universal mechanisms of inflammation and
intoxication, which must be taken into account in the diagnosis and treatment of skin diseases in
sheep (Bagamaeyv et al., 2019; Agarkova & Chernobai, 2021).

Thus, a comprehensive analysis of hematological and biochemical blood parameters plays a
key role in the diagnosis of dermatitis in sheep, allowing the severity and nature of the pathological
process to be assessed. The data obtained serve as an important basis for selecting effective
therapeutic and preventive measures, as well as contributing to the improvement of animal husbandry
practices and the welfare of sheep.
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DEPMATUTTIH 8PTYPJI TYPNEPI BAP KOUNAPObIH KAH KOPCETKILUTEPI

byn xymbicma epmypni amuorioausicbl MeH aybipribiK 0spexeciHOeai Oepmamummepee
wanodbikkaH KoUnapObiH KaHbIHbIH 2eMamosiO2Us/iblK KoHe OGUOXUMUSIIbIK  KepcemkKiwmepiHe
KeweHOi manday xypaisindi. AnbiHraH depekmep mepi 3akbimMOaHy OeHaeli MeH KaH KypaMbiHOafbl
e3z2epicmep apacbkiHOa alikbiH 6atinaHbic 6ap ekeHiH kepcemedi. [emamonoausifibiK Kepcemkiwmep
depmamummiH  ayblp/iblfbl apmkaH calblH e2eMamoKpum rneH 2emMoerniobuH  OeHaeliHiH
memeHdelmiHiH Kepcemedi, 6yn 3pumporno3a3diH Oy3biiybiHa Hemece KabbiHy MEH CO3bliiMalibl
UHMOKcUKayusi xardalblHOa cylUeK KeMieiHiH (byHKUUSCbIHbIH mexernyiHe 6atnaHbicmbl 601ybl
MymkiH. COHbIMeH Kamap, aspumpouummepliq weey Xbindamibirbi (CO3), nelkoyummep,
Helimpogundep MeH 303uHOuUIOep caHbIHbIH apmkaHbl 6alikanadel, by UMMYHObIK XayarnmbiH
bericeHyi MeH xyldeni KabbiHy npoueciHiH 6ap ekeHiH 6indipedi. Aypy aybip emkeH xarfdaliOa
mpombouyumoneHusi 6enzinepi aHbikmanobl, byn KaH arneMeHmmepiHiH Katima 6eniHyi MeH yblimmabl
acepee balinaHbicmbl.

KaHHbiH 6uoxumusnblk mandaybl depmamummid epuwyiHe Kapal 6unupybuH, 6aybip
pepmeHmmepi (AJTT, ACT), kpeamuHUH XoaHe cinminik ¢pocchamasa OeHzeliHiH apmambiH ypOiciH
kepcemedi, byn 6aybip MeH bylUpeKkmiH namorsioausisibiK MPoUECKe mapmblinbif, YbiMMmbl 3aKbiMOaHy
Oambin xamkaHbiH 6indipedi. XXanner 6enok neH anobynuHAepdiH xorFapbinaybl KabbiHyObIH xederl
hasacbiHa moH 6enokmapdbiH CUHME3IHIH Kyweri MeH UMMYHObIK XylUeHiH 6erceHAOipinyiH
kepcemedi.

Ocebinatiwa, Kotinapda depmamummeplid aybip/ibifbiH baranayda eemMamoriocusifibiK XoHe
buoxumusinbik KepcemkimepdiH e3zepicmepi maHbI30bl OuazHOCMUKarblK XoHe bormkaMobIK
mapkepriep 6onbin mabbinadesl. byn kepcemkiwumepdi keweHdi 3epmmey XaHyapriap op2aHUu3MiHIH
JKannel xardalblH baranayra, namogu3uonoausnbiK aybimKynapobl aHbiKmayra xoHe muimdi emoey
wapanapbiH maHOayra MyMmKiHOiK 6epedi. 3epmmey Hemuxxenepi apmypri smuornoausidarsl
KoltnapdblH mepi aypynapbiHda KaH KepcemkiwumepiH 6aKbinaydbiH MaHbI30bIbIiFbIH amarn
kepcemedi.

Kinm ce3dep: Oepmamum, eemamornoausifiblK Kepcemkiwmep, mepi  KabbiHybI,
nedkoyummep, 2eMoar10buH, namosioausi, OuasHocmuka, 6UOXUMUSIIbIK Kepcemkiwmep.
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NMOKA3ATEJIN KPOBU Y OBEL C PA3JINYHbIMA BUOAMU OEPMATUTA

B danHol pabome nposedEéH KOMIIEKCHbIU aHaiu3 2emMamorio2udeckux U buoxumuy4eckux
rnokasamesnel Kposu oeey c¢ Oepmamumamu pasfnuyHol cmerneHu msxecmu U 3muosio2uu.
lMony4yeHHble OaHHble OeMOHCMPUPYM YEMKY 3a8UCUMOCMb MEXOY 8bIPaXEHHOCMbIO KOXHbIX
rnopaxeHul U  U3SMEHeHussMu 8 cocmaee  Kposu. [emamornoaudyeckue  nokazamesu
ceudemeribCmayom O CHUXEHUU yPOB8HS 2eMamokpuma u 2emMo2/106uHa rnpu yeenu4deHuu msxecmu
depmamuma, 4YmMO MOXem yKasdbleamb Ha HapyweHue 3pumporiodsa Uunu y2HemeHue
KOCMHOMO032080U (hyHKUUU 8 yCri08USsIX 80CnaneHuUsi U XpoHu4yeckol uHmokcukayuu. OOHO8peMeHHO
ommevaemcs nosbiweHue ckopocmu ocelaHusi apumpoyumos (CO3), konudyecmsa nelikoyumos,
Hedmpoghunoe U 303UHOGUIIO8, OmMpaxaruwee akmueayurk UMMYHHO20 omeema U Hanudue
cucmeMHO20 8ocrnanumesibHo20 rpouyecca. BbisgeneHb! npusHaku mpomboyuumoneHuu npu msxenom
meyeHuu 3aboresaHusi, 4moO c85i3aHO C nepepacrpedesieHUeM KpPOBSIHbIX 3/1eMeHmMos8 U
mokcu4eckum sosdelicmeuem.

Guoxumuyeckuli aHanu3 Kpoeu rokasbieaem MEHOEHUUK K Y8ENUYEeHUK yposHel
bunupybuHa, cpbepmermos neveHu (AJIT, ACT), KpeamuHuHa u weno4yHouU ¢hocchamasbl Mo mepe
npozpeccupogaHusi depmamuma, 4mo ceudemesnibcmgyem O B808/IeHYeHUU [1e4YeHU U [104YeK 8
rnamorioau4yeckull NPouecc U pa3sumuu MOKCUYeCcKo20 rnopaxeHus. lNossiweHue obwezo benka u
2r10bynuHo8 yKasbigaem Ha ycureHue cuHme3a benikoe ocmpol ¢hasbl eocrnaneHus u akmusayuro
uUMMyHUmMema.
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Takum obpa3omM, U3MEHEHUS 8 2eMamosio2uYecKuUx U BUOXUMUYECKUX napamempax Kposu
criyxam 8aXkHbIMU Qua2HOCMUYECKUMU U MPO2HOCMUYECKUMU MapKepamu msixecmu depmMamumos y
osey. VIx KomrnekcHoe u3dy4YeHue rno3eosisiem oueHums obuwee cocmosiHue opaaHu3ma XXUBOMHbIX,
8bIg8UMb ramodghusuoio2u4yecKUue HapyuleHusi u criocobecmeyem ebibopy adekeamHbix sie4ebHbIX
meponpuamudt. Pe3ynbmamai uccredosaHusi Mod4EpKUBarom 3Ha4yuMoCmMb MOHUMOPUHa2a Kposu rnpu
KOXHbIX 3abonegaHusix ogel pa3fiuyHoU amuorsoauu.

Knroyeeble cnoea: Oepmamum, 2emMamosio2udecKkue roka3amersu, 60CrasieHue KOXu,
nelikoyumal, 2emoariobuH, namojsioausi, OuaecHocmuka, buoxumudeckue rnokasamersiu.
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EPIZOOTIC SITUATION ANTHRAX IN EAST KAZAKHSTAN REGION

Anthrax remains one of the most dangerous zoonotic infections affecting livestock and
humans worldwide. The pathogen Bacillus anthracis is characterized by exceptional environmental
persistence due to its ability to form spores that can remain viable in soil for several decades.
Kazakhstan is historically endemic for anthrax, and the East Kazakhstan Region is among the areas
with the highest concentration of burial sites of animals that died from the disease. This expanded
manuscript provides a comprehensive analysis of the epizootic situation of anthrax in the region by
integrating historical archival records, veterinary cadastres, field inspection reports, and modern
scientific findings. A total of 275 anthrax burial sites were identified across 17 districts; 257 (93%) of
these sites were confirmed, while 18 remain unverified, posing significant epidemiological risks.
Results indicate that environmental conditions, incomplete documentation, climate variability, and
land-use disturbances substantially increase the probability of anthrax reactivation. The paper
emphasizes the need for systematic preventive measures, including annual vaccination, GIS-based
cadastre modernization, and environmental monitoring, to reduce the risk of future outbreaks.
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