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PE3IOME

Hucniencus 3a0oeBanue, BOZHUKAIOIIEE MO ISHCTBUEM pa3nuyHbIX GakTopoB. Kak u3BecTHO,
JCTICTICHST HOBOPO>KACHHBIX TENIST HAHOCUT XO3SHMCTBAM 3HAUYMUTENbHBIC YOBITKH. BBICOKHIA ypOBEHB
CMEPTHOCTH HOBOPOXIEHHBIX, CHIDKEHHE POCTA M PaBUTHS y epeOOIIEBIINX, MX PAaHHASA Bbl OpaKoBKa,
3aTpaThl HA BETEPUHAPHBIE MEPONPHITUS CHUKAIOT PEHTA0EIbHOCTh MOJIOYHOTO CKOTOBOZACTBA.

K coxanenuto, npuMeHseMble B BETEPUHAPHOW NPAKTHKE TPAAWIMOHHBIE METOIbI JICYCHUS
MUCTIETICHA MOJIOJIHAKA He BCerJa JaroT oJKelmaembld  sedeOHbl  addext. Ko MHOTEM
aHTHOAaKTEepHaJbHBIM  IIperapaTtaM  MPOSBISIETCS  YCTOHYMBOCTh  IATOTCHHBIX  INITAaMMOB
MHUKPOOPTraHU3MOB WIIU K€ 00J1aAaloT MOOOYHBIMH JISHCTBUSIMH Ha OPTaHU3M MOJIOJTHSIKA. B 3TO# cBsi3n
B HacTosllece BpeMsi BO BCEM MHUpE Bce OoJbliiee BHUMAHHE YJENSIOTCS MPUMEHEHUIO MPEernaparoB
PaCTHTENBHOTO TPOUCXOXACHUA. [lo3TOMy OCHOBHOWM TMENpl0 HAcTosIIeH paboThl  SBHUIOCH
WCIIOJIb30BaHMIO (PUTOTNPENApaToB JUIs JICUCHUS U IPOPHUIAKTHKH AUCTICTICUH Y TEJIAT.

[MonydeHHble pe3yibTaThl  WCCIEJAOBAHUN  CBUACTENLCTBYIOT O  BBICOKOH  JiedeOHO-
npopuIaKTHYeCKOH  3(PQPEKTUBHOCTH  HM3TOTOBIEHHBIX  QuronpenaparoB. [Ipopunakruueckas
3¢ PEeKTUBHOCTE M COXPAHHOCTb TEJAT OT NPUMEHEHMs KOMILUIEKCHOTO PAaCTUTEIBHOIO SKCTpaKTa
coctaBuia 100%, Torga Kak B aHAJIOTMYHOW KOHTPOJIBHOM rpyrme - juiib 65%. Taxke momyueHa
BBICOKas JieueOHast 3(h(EeKTUBHOCTh OT NMPUMEHEHHsI KOMIUIEKCHOTO PacTUTEIBHOIO 3KCTPAKTA, I7/Ie
s¢dexruBHOCTH coctaBuna 100% nporus 70% nokasareiiss KOHTPOJILHON TPYIIIIBL.

OuronpenapaTsl Hapsly BBIPOKEHHBIM JIEYEOHO-NPOMUITAKTHIECKUM IPPEKTOM, TaKKe
OKa3bIBAIOT CTUMYJIMPYIOIIEE JISHCTBUE HAa OPTaHU3M PACTYIIETO MOJIOJHSKA, O YeM CBUJIETENLCTBYIOT
3HAYUTEJILHOE TOBBIMICHUE CPEIHECYTOYHOr0 M abCOIIOTHOTO NPUPOCTa XKHUBOM Macchl. [IpuMenenne
KOMIIJIEKCHOTO 3KCTPAKTa MOBBIIIAECT MPUPOCT KUBOH Macchl OTHOCUTEIBHO KOHTPOJIBHOM IPYIIIbI Ha
21,4%, a mo abcomroTHbIH— Ha 37,2%.
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Berepurapuns Fbl/IbIMAaPbI

THE MORPHOLOGICAL PARAMETERS OF BLOOD IN EIMERIOSIS-
STRONGYLATOUS INVASION OF SHEEP IN PAVLODAR REGION

ANNOTATION

In this article, the authors present the results of his research on the spread of eimeriotic helminthic
infestations in small cattle in Pavlodar region.

In sheep farms of various forms of ownership, the authors conducted experiments on a large
number of sheep, clinical, biochemical and other methods were used in his research works, which
contributed to obtaining scientifically reliable facts.

The study of the morphological blood parameters of lambs during eimeriosis-strongylatosis
invasion revealed the following: By the 30th day after infection with the suspension, lambs No. 1 and
No. 3 in the experimental group succumbed to the acute form of eimeriosis-strongylatosis invasion. In
a sample taken from faeces, the number of eimeria oocysts and strongylate eggs is over 250 per
microscopic field. This is due to a low hemoglobin content in the blood and an increase in the number
of leukocytes in the blood. In the remaining lambs of the experimental group, the average erythrocyte
count is 13.8x10'2+2.33, the average leukocyte count is 12.3x10% 0.49, the average hemoglobin index
is 79.3+0.52, i.e. the body gradually adapts to invasion, which sometimes ends with self-recovery. Ina
sample taken from their feces, the number of oocysts of eimeria and eggs of strongylates ranges from
80 to 100. In the control group spontaneously infected, the average erythrocyte count was from
14.8x10'2+0.62, the average leukocyte count was from 13.32x10°+0.34, the average hemoglobin index
was 85.4+3.07. In fecal samples taken from lambs, the number of oocysts of eimeria and eggs of
strongylates ranges from 85 to 100 in one field of view.

Key words: Eimeriosis-bunostomosis, eimeriosis-trichostrongylosis, eimeria-strongylidosis,
strongylate eggs, leukocyte, basophils, monocytes, lymphocytes, eosinophils, neutrophilus.

Introduction. Eimeriosis-bunostomosis and eimeriosis-trichostrongylosis are widely distributed
imvasions caused by the association of helminths with protozoa among sheep populations in Pavlodar
region.

Parasitic diseases negatively affecting the host’s body entail high economic losses in farms of
various forms of ownership, reflected in the loss of body weight, shearing of wool, changes in
guantitative and qualitative indicators of meat and milk [1, 2, 3]. Currently, the main sheep population
of the country is distributed in peasant farms and farmsteads of private ownership, which entails the
interest of individuals in profiting from the sheep industry, therefore, special attention, in addition to
infectious diseases, has been paid to helminthic diseases [4, 5, 6]. The reorganization of agriculture has
negatively affected the number of sheep in Kazakhstan, they have become fewer, while the number of
infected animals has increased dramatically, and serious problems have arisen in the field of veterinary
care. To increase the number of sheep in Kazakhstan, veterinary specialists have taken measures to
improve the health of the sheep population for infectious and invasive diseases [7, 8, 9].

In the fight against eimeriosis-bunostomous and eimeriosis-trichostrongylosis invasion of sheep,
it is necessary to scientifically substantiate the development of measures, a detailed study of the features
of regional epizootology, the relationship of the members of associations with each other and with the
host organism, and other specific features of associative invasion [10-12]. The main task of veterinary
parasitology is to find effective antiemeria and anthelmintic agents for the treatment and prevention of
these associations in sheep [13-15]. In this regard, the study of epizootology of eimeriosis-bunostomous
and eimeriosis-trichostrongylosis invasions in sheep in Pavlodar regions, with the development of
effective control and prevention measures, is an urgent problem of modern veterinary medicine [16-20].

Materials and methods. To study the morphological, biochemical, and immunological
parameters of blood, lambs of the experimental group aged 5-6 months were injected with a suspension
with a syringe with a rubber probe attached to it. The suspension contained 7 species of eimeria: Eimeria
arloingi, Eimeria parva, Eimeria crandallis, Eimeria ahsata, Eimeria intracata, Eimeria faurei, Eimeria
ninakohlyakimovae and larvae of strongylates.

Morphological, biochemical and immunobiological blood tests in lambs aged 5-6 months were
carried out to determine the degree of influence of eimeriosis-strongylatous invasion on the animal’s
body, before the start of the study and after the experimental infection.
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The determination of the number of erythrocytes, leukocytes, hemoglobin in the blood, and the
excretion of the leukoformula were carried out according to generally accepted methods. The total
protein was determined by the biuretic method (a green light filter against a biuretic reagent was used).
The quantitative determination of sugar was carried out by the enzymatic method (a 500 light filter
against water was used).

The catalytic concentration of AST and ALT enzymes in blood serum was determined using the
BIO-TEST ‘AMINOTRANSFERASE ALT’ (the method is based on measuring the optical density of
hydrazones of 2-oxoglutaric and pyruvic acids in an alkaline medium).

The number of B-lymphocytes was determined in the reaction of complementary tissue formation
(EAC-ROCK). T-lymphocytes were determined by spontaneous rosette formation (E-ROCK) with
sheep erythrocytes.

The therapeutic effectiveness of the drugs has been tested on lambs spontaneously infected with
eimeriosis-strongylatous invasion of 5-6 months of age. The effectiveness of the drugs was determined
by the degree of reduction of eimeriosis-strongholatous invasion in lambs, with the determination of the
extent and intensity of the effectiveness of drugs against eimeria and helminths.

As a result of the study, the effectiveness of drugs was clarified as clinical signs and coprological
changes were observed.

Results and Discussion. The study of some morphological, biochemical and immunological
parameters of sheep blood in infectious and invasive diseases is currently considered an urgent
veterinary problem.

Blood, together with lymph and tissue fluid, makes up the internal environment of the body,
providing optimal conditions for its vital activity, and form a morphologically and functionally complex
system. At the same time, this system is closely connected with the entire body and is under the complex
regulatory influence of humoral-endocrine and nervous mechanisms.

Our aim of the study was to find out how the eimeriosis-strogylatous invasion affects the
morphological parameters of the blood of lambs. The study was conducted on 10 lambs 5-6 months old,
divided into 2 groups, experimental and control, with 5 animals in each group. The experiments were
conducted on lambs taken from a farm free of infectious diseases. The lambs of the experimental group
were given a suspension by mouth consisting of 50,000 oocysts of eimeria and 3,000 invasive
bunostome larvae, 3,000 trichostrongil larvae. Lambs in the control group were not given the suspension
of oocysts of eimeria and invasive larvae of bunostoma, trichostrongil. Prior to the start of the
experiment, lambs were dewormed with panacur granulate at a dose of 20 mg/kg and sulfamomethoxine
at a dose of 20 mg/kg during two five-day courses with an interval of 3 days. According to the results
of morphological studies, the following findings were obtained for lambs from the experimentally
infected group and the control group, and are presented in Table 5.1.

Before infection with suspension, lambs in the experimental group had an average erythrocyte
count of 14.96x10'>+0.08, an average leukocyte count of 15.22x10%£0.99, an average emoglobin index
of 87+£3.39. In the control group, lambs before grazing had an average erythrocyte count of
15.04x10'2+0.15, an average leukocyte count of 15.9 x 10°:1.01, an average hemoglobin index of
81.842.39. That is, the morphological parameters of the blood correspond to the norm. Eimeria oocysts
and strongylate eggs were not found in samples from the faeces of the control group of lambs.

After driving the lambs together with the flock to graze, the lambs of the control group on pasture
in natural conditions become infected with oocysts of eimeria and eggs of strongylates. In the
experimental group, on day 7 after suspension, the average erythrocyte count was from
14.68 x10'>+0.51, the average leukocyte count was 12.74 x 10°+0.66, and the average hemoglobin index
was 64.8+6.26. In the control group spontaneously infected after 7 days of infection, morphological
blood parameters give an average erythrocyte index of 14.28x10%+0.60, an average leukocyte index of
10.62x10°£0.99, and an average hemoglobin index of 71.6+3.97. In the experimental group, there is a
visible decrease in the average values of leukocytes and hemoglobin, apparently this is due to the onset
of the process of eimeriosis-strongylatous invasion in the body of lambs. In the control group, there were
no changes in the average values of erythrocytes, leukocytes, and hemoglobin. In the fecal samples of
lambs, oocysts of Eimeria and strongylid eggs ranged from 50 to 100 per microscopic field.

On the 14th day after infection with suspension, lambs of the experimental group had an average
erythrocyte count of 12.48 x10'2+0.23, an average leukocyte count of 12.36x10° +£0.76, an average
hemoglobin index of 53.8+2.33. In the control group, on day 14 after spontaneous infection, the average
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erythrocyte count was from 13.39x10'2+0.33, the average leukocyte count was 11.24x10°+0.42, the
average hemoglobin index was from 81.6+1.08. That is, according to the results of morphological
studies, it is clear that in the body of lambs of the control group and the experimental group there is a
characteristic oxygen starvation associated with intoxication of the body with waste products eimeria,
bunostom, trichostrongil, which is evident from the large number of erythrocytes, hemoglobin and a
decrease in the number of leukocytes. In fecal samples, the number of eimeria oocysts and strongylate
eggs is estimated from 100 to 150 per microscopic field.

By the 30th day after infection with the suspension in the experimental group, lambs No. 1 and
No. 3 die from the acute form of eimeria strongylatous infection. In a sample taken from faeces, the
number of eimeria oocysts and strongylate eggs is over 250 per microscopic field. This is due to a low
hemoglobin content in the blood and an increase in the number of leukocytes in the blood. In the
remaining lambs of the experimental group, the average erythrocyte index is 13.8x102+2.33, the
average leukocyte index is 12.3x10%0.49, the average hemoglobin index is 79.3+0.52, i.e. the organ
gradually adapts to invasion, which sometimes ends in self-recovery. In the sample taken from their
feces, the number of oocysts of eimeria and eggs of strongylates ranges from 80 to 100. In the control
group spontaneously infected, the average erythrocyte count was from 14.8x10'2+0.62, the average
leukocyte count was from 13.32 x10°+0.34, the average hemoglobin index was 85.4+3.07. In fecal
samples taken from lambs, the number of eimeria oocysts and strongylate eggs ranges from 85 to 100
in one field of view (Table 1).

Summarizing the results of the morphological changes in the blood of lambs during experimental
and spontaneous infection with eimeria-strongylidosis invasions, it was noted that this association
causes visible changes in the blood’s morphological pattern.

The biochemical blood parameters in eimeriosis strongylatous invasion of sheep. Also, one
of the blood indicators in the study of the clinic of acute strongylatous invasion is the biochemical
parameters of blood.

The study was conducted on 10 lambs 5-6 months of age, divided into 2 groups, experimental and
control, with 5 animals in each group. The experiments were conducted on lambs taken from the farm
of a prosperous one for infectious diseases. The lambs of the experimental group were given a
suspension by mouth consisting of 50,000 oocysts of eimeria and 3,000 invasive bunostome larvae,
3,000 trichostrongil larvae. The lambs in the control group were not given a suspension of oocysts of
eimeria and invasive larvae of bunostome, trichostrongil. Prior to the start of the experiment, lambs were
dewormed with panacur granulate at a dose of 20 mg/kg and sulfamomethoxine at a dose of 20 mg/kg
during two five-day courses of 3,000 invasive bunostom larvae, 3,000 trichostrongil larvae. The lambs
in the control group were not given a suspension of oocysts of eimeria and invasive larvae of bunostome,
trichostrongil. Prior to the start of the experiment, lambs were dewormed with panacur granulate at a
dose of 20 mg/kg and sulfamomethoxine at a dose of 20 mg/kg over two five-day courses with an
interval of 3 days. According to the results of biochemical studies in lambs experimentally infected and
in lambs of the control groups, the following results were obtained and are given in the form of Table 2.

Summarizing the results of the morphological changes in the blood of lambs during experimental
and spontaneous infection with eimeria-strongylidosis invasions, it was noted that this association
causes visible changes in the blood’smorphological pattern.

In the leukocyte formula before infection in the experimental group of young, there were no rod-
shaped from 4 to 5, segmented from 17 to 24, eosinophils from 1 to 4, basophils were not noted,
monocytes from 2 to 3, lymphocytes from 67 to 74, before infection in the control group of young, there
were no rod-shaped from 3 up to 5, segmented nuclei from 19 to 20, eosinophils from 2 to 6, basophils
were not noted, monocytes from 2 to 5, lymphocytes from 64 to 73.

In the leukocyte formula, after infection on day 30 in the experimental group, two lambs died
from eimeriosis strongylatous invasion, in the remaining lambs of the experimental group, no young
lambs were noted, rod-nuclear from 4 to 6, segmentonuclear from 9 to 10, eosinophils from 5 to 6,
basophils were not noted, monocytes from 2 up to 4, lymphocytes from 75 to 79, in the control group,
no juveniles were noted in the control group, rod-nuclear from 3 to 7, segmented from 17 to 23,
eosinophils from 2 to 6, basophils were not noted, monocytes were not noted, lymphocytes from 68 to
72.
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Table 1 — Morphological parameters of the blood of lambs infected experimentally and spontaneously with eimeriosis-strongylatous invasion

No Group Before the experiment After 7 days
B Erythrocytesx10'2 LeukocytesX10° Hemoglobin Erythrocytes x10'2 Leukocytes x10 ° Hemoglobin

1. Expert 15,0 18,9 90 13,7 14,4 50

2. Expert 15,0 14,6 85 15,3 14,3 60

3. Expert 14,9 13,0 75 13,2 11,7 77

4, Expert 14,7 154 90 154 11,7 82

5. Expert 15,2 14,2 95 15,8 11,6 55
M=+m 14,96+0,08 15,22+0,99 87+3,39 14,68+0,51 12,74+0,66 64,8+6,26

1. Control 14,6 14,2 80 15,7 8,2 60

2. Control 15,1 14,5 89 135 10,1 65

3. Control 15,3 18,8 75 13,2 10,2 75

4, Control 15,4 17,9 80 13,2 10,3 80

5. Control 14,8 14,1 85 15,8 14,3 79
M=+m 15,04+0,15 15,9+1,01 81,8+2,39 14,28+0,60 10,62+0,99 71,6+3,97

Ne Group After 14 days After 30 days

B Erythrocytes x102 | Leukocytesx10° | Hemoglobin Erythrocytes x10'> | Leukocytes x10° | Hemoglobin

1. Expert 12,2 15,3 50 The animal has fallen

2. Expert 12,1 15,1 50 14,3 | 13,5 || 80

3. Expert 13,1 11,9 50 The animal has fallen

4, Expert 13,0 11,8 60 14,1 11,3 78

5. Expert 12,0 12,8 59 14,2 12,3 80
M:=+m 12,48+0,23 13,36+0,76 53,8+2,33 13,8+2,33 12,37+0,49 79,3+0,52

1. Control 11,9 12,6 83 13,9 13,6 89

2. Control 155 10,4 80 12,8 134 95

3. Control 15,4 10,3 85 15,6 13,9 78

4. Control 16,0 115 81 15,9 12,0 80

5. Control 15,0 11,4 79 15,8 13,7 85
M=£m 13,39+0,73 11,24+0,42 81,6+1,08 14,8+0,62 13,32+0,34 85,4+3,07
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After reviewing the results, it was noted that on the 30th day after infection, 2 lambs fell in the
experimental group, and there was noticeable eosinophilosis and blood lymphocytosis in the leukocyte
formula of the experimental and control groups (Table 2).

The results obtained during morphological examination of blood, experimental and spontaneous
infection of lambs with eimeria-strongylatous invasion prove that this association of eimeria and
helminths affects the animal’s body.

Before lambs were infected with suspension, lambs in the experimental group had a mean total
protein index of 67.94+2.14 g%, sugar values of 6.6+0.13 mmol/L, AST values of 0.56+0.02 mmol/L,
ALT values 0f 0.56+0.01 mmol/L. In lambs before grazing in the control group, the average total protein
index was 70.88+2.48 g%, the sugar index was 60.13 mmol/L, the AST index was 0.56+0.007 mmol/L,
the ALT index was 0.57+0.014 mmol/L. That is, the biochemical parameters of the blood correspond to
the norm. In samples from the faeces of lambs, oocysts of eimeria and eggs of strongylates were not
found. After driving the lambs together with the flock to graze, the lambs on the pasture in natural
conditions become infected with eimeria oocysts and strongylate eggs.

On the 7th day after infection with the suspension of lambs in the experimental group, the average
total protein index was 65.18+1.13 g%, the sugar index was 6.44+0.49 mmol/L, the AST index was
0.68+0.02 mmol/L, the ALT index was 1.074+0.05 mmol/L. In the control group, on the 7th day of
spontaneous infection, the following biochemical blood parameters were obtained. The average total
protein index is 81.14+2.10 g%, the sugar index is 5.94+0.08 mmol/L, the AST index is
0.50+0.01 mmol/L, the ALT index is 0.56+0.01 mmol/L. In samples from the faeces of lambs, eimeria
oocysts and eggs weigh from 50 to 100 per microscopic field.

14 days after the lambs were infected with the suspension, the following biochemical blood
parameters were obtained in the experimental group and the spontaneously infected control group.

Table 2 — Indicators of the leukocyte formula of the blood of lambs infected experimentally and
spontaneously with an eimeriosis-strongylatous invasion

: Time of Leukocyte formula
Ne | Ne of the animal Group research ] R S £ B M C
1 2 3 4 6 7 8 9 | 10 11
1. 1 Experiment 4 24 2 3 67
2. 2 Experiment 5 22 1 72
3. 3 Experiment 3 18 4 2 73
4. 4 Experiment 2 19 3 3 73
5. 5 Experiment Before the 5 17 2 2 74
1. 1 Control experiment 5 20 6 4 65
2. 2 Control 4 22 2 4 68
3. 3 Control 3 20 5 72
4. 4 Control 6 19 2 2 73
5. 5 Control 4 24 3 5 64
1. 1 Experiment After 7 days 10 14 17 3 56
2. 2 Experiment 8 16 15 61
3. 3 Experiment 13 17 16 54
4. 4 Experiment 12 15 18 55
5. 5 Experiment 15 13 14 4 54
1. 1 Control 6 16 13 5 60
2. 2 Control 4 14 12 3 67
3. 3 Control 3 12 18 2 65
4, 4 Control 7 15 9 4 74
5. 5 Control 5 19 16 60
1. 1 Experiment 6 22 16 56
2. 2 Experiment 10 10 17 2 61
3. 3 Experiment 11 16 20 53
4. 4 Experiment In 12 18 23 47
5. 5 Experiment 14 days 13 20 15 4 48
1. 1 Control 2 13 6 3 76
2. 2 Control 4 14 7 5 70
3. 3 Control 3 10 5 6 76
4. 4 Control 3 12 5 2 78
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5. 5 Control 3 7 7 2 81
1 2 3 4 5 6 7 8 9 | 10 11
1 1 Experiment After 30 days The animal died 17 days after infection

2. 2 Experiment L 4] 9 1 6] | 2 | 79 ]
3. 3 Experiment The animal died 14 days after infection

4, 4 Experiment 5 10 5 3 77
5. 5. Experiment 6 6 6 4 75
1. 1. Control 6 18 4 72
2. 2. Control 3 23 2 72
3. 3. Control 5 22 5 68
4. 4. Control 7 17 6 70
5. 5. Control 6 19 4 71

In the experimental group, the average total protein index was 90.124+1.39 g%, the average sugar
index was 8.06+0.23 mmol/L, the average AST index was 0.81+0.03 mmol/L, the average ALT index
was 1.214+0.09 mmol/L. In the control spontaneously infected group, the average total protein index was
83.22+£3.09 g%, the average sugar index was 5.58+0.21 mmol/L, the average AST index was
0.51£0.09 mmol/L, the average ALT index was 0.58+0.07 mmol/L. In samples from the faeces of lambs,
the number of oocysts of eimeria and eggs of strongylates ranges from 100 to 150 per microscopic field.

By the 30th day after infection with the suspension in the experimental group, lambs No. 1 and
No. 3 die from the acute form of eimeriosis-strongylatous invasion. In a sample taken from feces, the
number of eimeria oocysts and eggs is over 250 per microscopic field. This is due to the low content of
total protein, sugar, AST and ALT. The overall result according to biochemical indicators in the
experimental group was an average total protein index of 78+-1.13 g%, an average sugar index of
7.4+£0.11 mmol/L, an average AST index of 0.54+0.002 mmol/L, an average ALT index of
0.61+0.04 mmol/L. In the control group spontaneously infected, the average total protein index was
82.56+-2.35 g%, the average sugar index was 6.44+0.14 mmol/L, the average AST index was
0.51+0.05 mmol/L, the average ALT index was 0.61+£0.08 mmol/L. In the sample taken from their
feces, the number of oocysts of eimeria and eggs is strong from 80 to 100. Clinically, the lambs of the
experimental and control groups showed a decrease in appetite, general depression, and anemia of the
visible mucous membranes. Some have a high temperature of up to 40.5°C-41°C. Lambs have difficulty
standing, spend a lot of time lying down, and exhibit a rapid, weak pulse, ranging from 120 to 160 beats
per minute. Breathing is frequent, shallow 38-48 respiratory movements per minute. Lambs exhibit signs
of thirst and increased frequency of defecation (Table 3).

Studies of the activity of serum aspartate aminotransferase (AST) and alanine aminotransferase
(ALT) play an important role in the diagnosis of various diseases, in particular with disorders of the
gastrointestinal tract. These transaminases are cellular enzymes. With disorders of the gastrointestinal
tract, the amount of these enzymes in the blood and, consequently, in the blood serum increases
dramatically. According to the content of transaminases in the blood serum, it is possible to judge the
degree of damage to the digestive organs. Changes in the functional state of the digestive organs and
changes in metabolites in the liver and blood are associated with a high content of serum enzymes in the
blood of patients with eimeria strongylatous invasion of lambs.

Conclusion. The eimerious strongylatous invasion of sheep in the Pavlodar region is widespread.
The widespread eimeriosis-strongylatous invasion of sheep in farms of various forms of ownership is
associated with an insufficiently well-developed system of raising lambs, violation of sanitary and
hygienic conditions for keeping and caring for animals, and improper antiparasitic measures.

Our research has shown that eimeriosis-strongylatosis invasion occurs in acute, subacute, and
chronic forms. The acute course of eimeria-strongylatous invasion was noted in 3-6 month-old lambs,
with I1, respectively, from 100 to 150 oocysts of eimeria and eggs of strongylates. The subacute course
was noted in 3-6 month-old lambs, with Il from 20-80 oocysts of eimeria and strongylate eggs,
respectively. The chronic course was observed in lambs from 7 months to 1 year, with I1, respectively,
from 50 to 100 oocysts of eimeria and strongylate eggs.
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Table 3 — Biochemical parameters of the blood of lambs infected experimentally and spontaneously with eimeriosis-strongylatous invasion

No Before the experiment After 7 days
Ne | of the Group AST | ALT Total protein Sugar AST | ALT Total protein Sugar
animal mmol/I g% mmol/I mmol/I g% mmol/I

1 1. Experiment 0.46 0.51 68.3 6.7 0.72 1.05 86.1 6.1

2 2. Experiment 0.54 0.57 68.5 6.9 0.71 1.07 87.3 7.2

3 3. Experiment 0.56 0.59 75.2 6.8 0.60 0.96 80.8 7.9

4 4, Experiment 0.47 0.58 65.5 6.4 0.64 1.02 85.4 5.8

5 5. Experiment 0,50 0.56 62.2 6.2 0.73 1.27 86.3 5.2
M=tm 0.56+0.02 0.56+0.01 67.94+2.14 6.6+0.13 0.68+0.02 1.074+0.05 65.18+1.13 6.44+0.49

1 1. Control 0.56 0.60 79.4 5.7 0.51 0.59 85.5 5.7

2 2. Control 0.55 0.56 67.7 6.3 0.52 0.60 73.2 6.2

3 3. Control 0.54 0.59 68.3 6.2 0.50 0.58 83.2 5.9

4 4, Control 0.58 0.58 65.6 5.9 0.52 0.54 82.6 6.0

5 5. Control 0.57 0.52 73.4 5.8 0.44 0.52 81.2 5.9

Ne After 14 days After 30 days
Ne | ofthe Group AST | ALT Total protein Sugar AST | ALT Total protein Sugar
animal mmol/l g% mmol/l mmol/| g% mmol/|

1 1. Experiment 0.74 1.12 93.3 8.3 - - - -

2 2. Experiment 0.77 1.02 88.7 8.6 0.59 0.60 78 7.4

3 3. Experiment 0.88 1.43 92.6 7.5 - - - -

4 4, Experiment 0.79 1.05 90.4 7.5 0.54 0.61 74,2 6.9

5 5. Experiment 0.87 1.37 85.6 8.4 0.50 0.62 79 7.1
M+m 0.81+0.03 1.21+£0.09 90.12+1.39 8.06+0.23 0.54+0.02 0.61+0.04 78+1.13 7.4+0.11

1 1. Control 0.49 0.58 89.2 5.7 0.51 0.61 85.5 6.1

2 2. Control 0.53 0.56 75.2 6.3 0.51 0.59 84.4 6.6

3 3. Control 0.51 0.59 88.3 5.6 0.53 0.62 86.3 6.2

4 4. Control 0.48 0.57 76.2 5.2 0.52 0.63 73.4 6.4

5 5. Control 0.52 0.60 87.2 5.1 0.50 0.64 83.2 6.9
M=+m 0.51+0.09 0.58+0.07 83.22+3.09 5.58+0.21 0.51+0.05 0.61+0.08 82.56+2.35 6.44+0.14
M=+m 0.56+0.007 0.57+0.014 70.88+2.48 6+0.13 0.498+0.01 0.56+0.01 81.14+£2.10 5.94+0.08
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Within 30 days after infection with the suspension in the experimental group, lambs No. 1 and
No. 3 die from an acute form of eimeriosis-strongylatous invasion. In a sample taken from feces, the
number of oocysts of eimeria and strongylate eggs is over 250 per microscopic field. This is due to the
low content of total protein, sugar, AST and ALT. The overall result according to biochemical
parameters in the experimental group was an average total protein index of 78+1.13 g%, an average
sugar index of 7.44+0.11 mmol/L, an average AST index of 0.54+0.002 mmol/L, an average ALT index
0f 0.61+£0.04 mmol/L. In the control group spontaneously infected, the average total protein index was
82.56+2.35 g%, the average sugar index was 6.44+0.14 mmol/L, the average AST index was
0.5140.05 mmol/L, the average ALT index was 0.61+0.08 mmol/L. In the sample taken from their feces,
the number of oocysts of eimeria and eggs is strong from 80 to 100. In the animal’s body, during the
development of the invasive process, the main cellular elements of the immune system are T- and B-
lymphocytes, which are responsible for the activity of the humoral and cellular defense mechanisms of
the organism.

Morphological examination of blood revealed a decrease in erythrocytes and hemoglobin, an
increase in leukocytes. Shifts in leukocyte formation, an increase in the number of rod-shaped
neutrophils and persistent eosinophilia were noted. A biochemical study showed an increase in total
protein, beta and gamma globulins, a slight increase in the enzyme AST and ALT, which is associated
with an increase in the content of keto substances.

Currently, an urgent problem of veterinary immunology is the study of immunity and the
mechanisms of its formation in infectious and invasive animal diseases.
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TYHUIH

byn wmakamana aBropmap I[laBmomap oOnbICEIHIA ycak Man apachlHAa SHUMEpPHO3ABI KYpT
WHBA3WSJIAPBIHBIH Tapallybl OOMBIHIIIA ©3 3ePTTEYJIEPiHIH HOTIKEIEPIH YChIHAIBI.

MEeHIIIKTIH 9pPTYPJi HBICAHAAPBIHAAFEl KOW IIapyallbUIBIKTApbIHJA aBTOpJap KeITereH
KOapra 9KCIIEpUMEHTTED KYPTi3/i, ONaplIblH 3epTTEy KYMBICTAPhIHIA FHUIBIMU CEHIMAI (akTiiepai
ayFa bIKIaJl €TeTiH KIMHUKAIBIK, OMOXUMIUTBIK JKoHe 0acka oicTepii KOJIJaH Ik,

OWMEepHO3IBI-CTPOHTWIISIT ~ WHBA3MSCHIHAAFBl  KO3BUIAPABIH ~ KAHBIHBIH ~ MOP(OIOTHSIIBIK
KOPCETKIITEePiH 3epTTey MBIHAHBI KOPCETTI: CYCIEH3MSIHbl JXYKThIpFaHHAH Keiinri 30-mbl KyHi
IKCIEPUMEHTTIK TONThIH Ne 1 sxoHe Ne3 Ko3bLIaphl 3HMEPHO3/bI-CTPOHTWIIAT WHBA3USACHIHBIH JKECIT
TYpiHEH KalTbic Oosael. HoxicTeH anblHFaH yirige »HMepuil oommcTanapbl MEH CTPOHTHIISAT
JKYMBIPTKAJIAPBIHBIH CaHbl MUKPOCKOMHSIBIK epicke 250-meH acanel. bysl KaHIarbl reMOTIIOOWHHIH
TOMEH 00JTybIHA JKOHE KaHIaFbl JICHKOIUTTEP CAHBIHBIH KOOCIOiHe OaiIaHbICThI. TaxKipHOEIiK TONTHIH
KaJIFaH KO3bLIAPBIHIA SPUTPOLUTTEPAIH opTama canbl 13,8x1012+2 33, nelikonuTTep IiH OpTama CaHbl-
12,3x10°%+0,49, remorno6MHHIH opTama kepceTkimi - 79,3+0,52, srHu opranusM OipTiHIen HUHBA3HAFa
Oeitimzenei, o Keie o3iH-031 eMaeyMeH askranaasl. OnapIblH HOXKICIHEH albIHFaH YITie dMepHit
OOLMCTAJIAPEI MEH CTPOHTHIIAT KYMBIPTKaJdapbelHbIH caHbl 80-1eH 100-re neitin. ©3airiHeH KYKThIpraH
0aKpLIay TOOBIH/A SPUTPOLUTTEPAIH opTama canbl 14, 8x102+0,62, nelikonuTTepain opTama cansi-13,
32x10°+£0,34, remorno6uHHiH oprama kepcetkimi 85,4+3,07 kypaasl. Kosbuiapan aablHFaH HOXKIC
yIIriiepine SMepHid OOIKUCTAIAPhl MEH CTPOHTUJIAT JKYMBIPTKAJIAPBIHBIH CaHbI Oip Kepy aiiMarbiH/a
85-ten 100-re neiiid 6oabl.
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PE3IOME

B onmanHOW cTatbe aBTOpBI MPEACTABIAIOT pe3yibTaThl CBOMX HCCIENOBAHUN IO
pacripoCcTpaHEeHHUIO SIIMEPHO3HBIX TIMCTHBIX MHBAa3HI CPelld MEJKOT0 poratoro ckota B [laBiogapckoit
obmacTu.

B oBumeBomdecKMX XO3MHCTBaX pa3lIWYHBIX (OpM COOCTBEHHOCTH aBTOPBI MPOBOAWIN
9KCIIEPUMEHTHI Ha OOJBIIOM KOJMYECTBE OBEL, B CBOUX HCCIIEAOBATEIBCKUX paboTax HMCIOIb30BAIN
KIMHAYECKHEe, OMOXUMHMYECKHE M JIPYTHe METOAbI, KOTOPBIE CIHOCOOCTBOBAIM IOIYYEHHIO HAYYHO
JOCTOBEPHBIX (PaKTOB.

N3zyuenne MOpQoOIOrndeckux MOKazaTelell KPOBH SITHAT MPH SWMEPHO3HO-CTPOHTHIISTO3HON
WHBA3WW TOKazajo cueayiomee: Kk 30-My AHIO mocie 3apaxkeHus cycrieHsmeit srHsta No 1 m Ne3
OTIBITHOW TPYIIBI YMEPJIH OT OCTpOi (OpMBI SHMEPHO3HO-CTPOHTHIISTO3HONH MHBazuu. B oOpase,
B3ATOM U3 (eKaiauid, KOJMYECTBO OOLUCT OSHUMEpPHA W SUI CTPOHTWIAT TnpesbimaeT 250 Ha
MHKPOCKOITHYECKOE 110JIe. DTO CBA3aHO C HU3KUM COJEPKAHUEM I'eMOrJIO0MHA B KPOBH M YBEITHYECHUEM
KOoJIn4decTBa HCﬁKOHHTOB B KpPOBH. Y ocTanbHBIX STHAT ONBITHOM rpynnbl CpE€AHEC KOJINYCCTBO
spuTpolMTOB cocTannseT 13,8x10%+2,33, cpenHee konuuecTso neikonuToB - 12,3x10%£0,49, cpeuuii
MoKa3aTeNb reMoriioonna - 79,3+0,52, T.e. oOpraHn3M MOCTENCHHO aaNTHPYETCs K MHBA3UH, KOTOPas
WHOT/Ia 3aKaHYMBAETCSI CAMOBOCCTAHOBIICHHEM. B o0pasiie, B3STOM M3 UX KaJla, KOJIMYECTBO OOLUCT
sliMepuii U suIl CTPOHTHAAT Koyieosmercs ot 80 mo 100. B KOHTpOJBHOW TpyIIE CIOHTAHHO
MH(QUIMPOBAHHBIX CPETHEE KOMMUIECTBO SPUTPOLIMTOB cocTaBuio 14,8x104+0,62, cpeiHee KOMMIECTBO
nelikonurtos - 13,32x10°+0,34, cpenuuii mokasaresb remorioouna coctapun 85,4+3,07. B o6pasuax
Kajia, B3ATBIX Y STHAT, KOJMYECTBO OOIMCT PHUMEpPUH M SHIl CTPOHTWIAT Kojebiercs ot 85 no 100 B
OJTHOM II0JIC 3PEHHUSL.
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