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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.
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.
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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.

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.
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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 of blood.

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

Normal Moderate |Generalized
Indicator Mild Form

Range Form Form
Hematocrit, % 25-37 22.3+22 (201+20 [187+19
Hemoglobin, g/L 112-160 88.6+89 [81.3+81 [716.5+7.7
Erythrocytes, x10'%/L 10.5-17.0 [|13.7+14 |10.1+1.0 1[8.6+0.9
Erythrocyte Sedimentation Rate

1-2 3.2+0.3 4.8+ 0.5 75+0.8
(ESR), mm/h
Leukocytes, x10%/L 4.0-12.0 8.1+0.8 13.9+14 |17.5+1.8
Band Neutrophils, % 4—-20 135+14 [(182+1.8 [154+1.5
Segmented Neutrophils, % 25-45 31.2+31 (246+25 [(19.3+1.9
Eosinophils, % 0-6 2.7+0.3 4.9+ 0.5 7.6+0.8
Lymphocytes, % 50-70 28.3+28 [39.7+4.0 1|56.2+5.6
Platelets, x10%/L 300-500 164.5+16.5 (192.8 £ 19.3(221.1 + 22.1
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Figure 2 — 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 — Biochemical blood parameters in sheep with dermatitis of various etiologies

Indicator Normal Range Mild Form |Moderate Form  |Generalized Form
Bilirubin, pmol/L 1.6-4.2 3.8+0.4 53+0.5 8.7+0.9
ﬁiiTng?f’apnaS?:::s’e), UL |upto100 612+61 [1234+123  |161.9+16.2
ﬁlr_n-li-n((f’zlrirrlmlgfirase), UL |pto45.0 431+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 [77.9+7.8 88.2 £ 8.8
Albumin, g/L 22.8-34.9 328+3.3 [34.6+35 37.5+3.8
Globulins, g/L 37.3-42.2 39.8+40 |43.3+4.3 50.2 £ 5.0
Alkaline Phosphatase, U/L |up to 290 283.4 £ 28.3|1325.7 £ 32.6 511.6 £ 51.2
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Figure 1 — Diometrical indicators by Disease Severity

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.

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.

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.

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
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enzymes indicates damage to hepatocytes and metabolic disorders (Kumar et al., 2015; Sajid 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
(Bagamaev 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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OEPMATWUTTIH SPTYPII TYPNEPI BAP KOUNAPAbIH KAH KOPCETKILUTEPI

AHHOmauyusi: byn KymbicTa opTypni  9TUOMOMMACLE MEH  aybIprblK  OopeXeciHAeri
aepmatutTepre  WwangblkkaH — KOWnapablH,  KaHblHbIH, - reMaToNorusnblK  XaHe  BMOXMMUSNbIK
KepceTkilTepiHe KelwleHai Tangay Xyprisingi. AnblHFaH gepekTep Tepi 3akbiMaaHy AeHreni MeH KaH
KypaMblHOafFbl ©3repictep apacbliHOa ankbiH OannaHbic 6ap ekeHiH kepceTtegi. emaTtonornsanbik
KepceTkilTep AepMaTUTTIH ayblprbifbl apTKaH CalblH FEMaTOKPUT MEH remMornobunH AeHremiHiH
TOMEHOENTIHIH KepceTeai, Oyn a3puTponoa3giH Oy3biyblHa Hemece KabblHy MeH Cco3blnmarnbl
MHTOKCUKALUS KaFganblHOa CYMEK KeMIriHiH dYHKUMACBIHBIH, TexernyiHe 6annaHbiCTbl 60nybl MyMKiH.
CoHbIMEH KaTap, SapuUTpoUMTTEpPAiH wery Xxbingamabirbl (COJ), nenkounTTep, HeUTpodunaep MeH
303MHOUNAEp CaHblHbIH apTkaHbl Gankanagbl, 6yn MMMYHAObIK >XayanTblH GenceHyi MeH xyneni
kabblHy npoueciHiH 6ap ekeHiH Gingipeai. Aypy ayblp ©TKEH Xaffganga TpombouuToneHmsa Genrinepi
aHblKTangbl, 6yn KaH aNIeEMeEHTTEPIHIH KanTa 6eriHyi MeH ybITTbl 8cepre 6annaHbICTbI.

KaHHbIH OnoxumMmsnblk Tangaybl 4epMaTUTTIH epLlyiHe kapan GunupyouH, 6ayblp depMeHTTEPI
(AJTT, ACT), KpeaTUHWH XoHe CinTinik dpoctaTtasa geHremiHiH apTaTbiH YpAiCiH kepceTeai, 6yn 6aybip
MeH OyYMpEeKTiH naTonorvsanbIK Npouecke TapTbinbin, YbITThl 3aKkbiMAAHY OaMbIN XaTKaHbIH Gingipeai.
>Kannbl 6enok neH rmobynuHOEpPAiH XXofFapbinaybl KabblHyAbIH Xegen dasacbiHa ToH 6enokTapabiH
CVIHTESIHIH KyLLUEi MEH MMMYHAbIK XXyNeHiH 6encengipinyid kepceTteai.

Ocbinanwa, kounapga AepmatuTTepaid aybipnblfbiH  GaFanayga remaTosiorusanbik XKeHe
OMOXMMUANbIK KOPCETKILUTEPAIH 63repicTepi MaHbI3abl AMarHOCTUKarbIK XoHe bormkamMablik Mapkeprep
6onbin Tabbinagbl. byn kepceTKilWTepai KeweHai 3epTTey KaHyapnap opraHU3MiHiH, Kanmnbl XXafganbliH
Oaranayra, naToU3NONOrUANbIK ayblTKynapabl aHblKTayFa XaHe TWiMAi emaey wapanapbiH Tangayra
MYMKIHAIK 6epeai. 3epTTey HaTwXKenepi apTypni aTnonorvagarbl KonnapaplH Tepi aypynapbiHaa KaH
KepceTkiwTepiH 6akbinayablH MaHbI3AbINbIFbIH atan KepceTeai.

TyliHOi ce3dep: oepMaTuT, reMaTonorusanblk KepceTkilTep, Tepi kabblHybl, NenkounTTep,
remornobuH, naTonorns, AMarHoCT1Ka, GUOXMMUAIbIK KepCeTKILTep.
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AHHOmauyusi: B paHHon paboTe NpPOBEAEH KOMIMMEKCHbIA aHanM3 remMaTonornyeckmx u
BMOXMMMYECKNX NOKa3aTenen KpoBM OBEL, C AepMaTUTaMmM Pas3fIMYHON CTEMNEHN TSXKECTU N 3TUOMOTUN.
MMonyyeHHble AaHHble OEeMOHCTPUPYIOT YETKYID 3aBUCUMOCTb MEXAY BbIPAKEHHOCTBI KOXHbIX
NMOpPaXeHUN U U3MEHEHUSIMWN B COCTaBe KpoBW. ['emaTonornyeckne nokasartenu CBUAETENbCTBYHOT O
CHWKEHUN YPOBHS rematokputa M remornobuHa npu yBenuyeHun TSKECTU AepmaTtuTta, YTO MOXEeT
yKkasblBaTb Ha HapylleHWe 3puUTponod3a WM YrHeTeHMe KOCTHOMO3rOBOW (OYHKUMM B YCrOBUSIX
BOCMNAareHnUst U XPOHUYECKOM WHTOKcukauun. OOHOBPEMEHHO OTMEYaEeTCsl MOBbLILWEHNE CKOPOCTU
ocefaHua aputpoumtoB (COJ), konmmyecTBa meEVKOUUTOB, HENTPOUIIOB U  303MHOMDMMOB,
oTpaxarollee akTMBauui UMMYHHOrO OTBETA M HanniMe CUCTEMHOro BOCManMTENbHOro npolecca.
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BbisiBneHbl Npu3HakM TPpOMOOUMUTONEHUN MNpU TSHXKENOM TedeHun 3aboneBaHusd, 4YTO CBA3aHO C
nepepacnpegeneHnem KpoBAHbIX NIEMEHTOB U TOKCUYECKUM BO3LENCTBUEM.

Broxmmuyeckuii aHanu3 KpoBM NoKa3biBaeT TEHAEHLMIO K YBENUYEHWNIO YPOBHEN OMnnpyouHa,
depmeHTOoB neveHun (AT, ACT), kpeaTMHMHaA 1 Wweno4YHon docdaTasbl N0 Mepe NPorpeccupoBaHns
AepmaTtuTta, YTO CBMAETENbCTBYET O BOBMIEYEHUM MEYEHW M MOYEK B NATONOrMYEcKUi npouecc u
pas3BUTUN TOKCMYECKOro nopaxeHus. [loBbilweHne obuwiero 6enka u rnobynMHOB yKasblBaeT Ha
ycuneHue cuHTesa 6enkoB ocTpon hasbl BOCMANEHMA 1 akTUBaLmo UMMYyHUTETA.

Takmm 06pa3om, UI3SMEHEHNSA B reMaTonorm4eckmx n bBUoOXMmMm4eckMx napameTpax KpoBum Cnyxat
Ba)XXHbIMW ONArHOCTUYECKMMU U MPOrHOCTUYECKUMMN MapKepamun TsHKeCTM AepmaTtutoB y oseu. Mx
KOMMNIEKCHOE M3y4YeHWe MNO3BOMSET OLEHUTb ObLllee COCTOSIHME OpraHuM3ma >XUBOTHbIX, BbISIBUTb
natocpmanonormyeckne HapyLleHmsa u cnocobCcTByeT BbIOOPY afgeKkBaTHbIX eYeOHbIX MEPONPUATUNA.
PesynbTatbl uccnegoBaHWst MOAYEPKMBAKOT  3HAYMMOCTb  MOHUTOPWUHIA KPOBM  MPU  KOXHbIX
3aboneBaHVAX OBeL, PasfM4yHON 3TUONOTUN.

Knroyeenle csioea: nepmatuTt, reMaToniormdeckme nokasaTenu, BOCnaneHne Koxmu, nemkoumnTsl,
remorno6buH, naTonorunsi, AMarHoCTuka, GMOXMMMYECKNE nokasaTenu.
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EPIZOOTIC SITUATION ANTHRAX IN EAST KAZAKHSTAN REGION

Abstract: 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
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