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PE3IOME

JloMaiiHue >KMBOTHBIE, OCOOCHHO HaxXOsIIUecs Ha MacTOMIaX, CTAIKHUBAIOTCS ¢ IPUPOAHBIMU
ouaramu OoJie3Hel (TPhI3yHBI, KPOBOCOCYIIIME HACEKOMBIE, IHMKHE >XKMBOTHBIC, MTUIBI U 1p.). ITH
KOHTAaKTBI SIBJSIFOTCSI OOBIYHBIMU. VI3MEHEHHE YHCICHHOCTH TUKUX )KUBOTHBIX U MTHUI] U UX MUTPAIUs
CIOCOOCTBYIOT M3MEHEHUIO WHTCHCUBHOCTH MPOSBIICHUS SMM300TUYECKOTO MpOIecca B MPHUPOJHOM
oyare. OHH 00€CTIEUHBAIOT CE30HHBIE U IIEPUOJHUYECKUE KoTeOaHus 3a0071eBaeMOCTH HE TOJIBKO JTUKHX,
HO M JIOMAIIHUX KUBOTHBIX.

CampIM OnacHBIM HMH(QEKIMOHHBIM 3a00JIeBaHUEM [UISi KHBOTHOTO B JPEBHOCTH SIBIISIETCS
nacrepesuie3. JTa SMUIEMHS ABIICTCS HHPEKIIMOHHBIM 3a00JIeBaHUEM, XapaKTePHBIM HE TOJBKO JUIs
calirakoB, HO ¥ JUUIS YEJIOBEKA, APYTUX MIIEKONUTAIOMNUX U NTHL. HoBBIE pe3ynbTaThl, MOIydeHHBIE B
3TOM HAaNpaBlIeHHH, HECOMHEHHO, HAWIyT TpHMEHEHHE B pa3paboTKe MEPONPHUITHH 0
NPETOTBPAIIECHHIO MaCCOBOTO BHIMUPAHUSI )KUBOTHBIX OT OOJIE3HM HacTepesuie3a 1 BHECYT CBOM BKJIa[
B 3aIIUTY HE TOJBKO JOMAIIHUX KHUBOTHBIX, HO U JIIOJCH OT 3MUAEMHUH 300aHTPOIIOHO3A.

Pemmth mpoGiiemy GOpbOBI ¢ TaCTEPEIIION TOKa CIIOKHO, TOCKOJIBKY JTMTENIHOE PUCYTCTBHE
MaTOT€HHOH MaCTePeIUIbI CBA3aHO C (POPMUPOBAHUEM YCTOWYHBOTO SMM300THYECKOTO 0Yara He TOJIBKO
B OPraHU3Me 3JJOPOBBIX U OOJILHBIX KMBOTHBIX, HO M B OPraHU3ME CHHAHTPOITHBIX )KHBOTHBIX.

B cratbe aBTOpBI POBETH MOJIHBIN aHATIN3 AMHAMHUKHA CE30HHOTO HAOII0ACHUS 32 TACTEPEIIe30M
JKUBOTHBIX B 3amagHo-Kazaxcranckoil 00acTd ¥ Ha OCHOBaHWH PE3YJIBTATOB MPEIIOKUIA MEPHI 110
s dexkTuBHOI OOpHOE ¢ ITON MHPEKITUECH.

JlaHHOe HcclieoBaHle CIOCOOCTBYET PEIICHHIO BBHIIICTICPEUUCICHHBIX MPOOJIEM M MO3BOJISET
BETEPUHAPHOMY Bpady MPaBUIILHO BEIOPATh METOIbI OOPHOBI € ITACTEPEIIIE30M KUBOTHBIX.
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DIAGNOSTICS OF TRIPANOSOMOSIS OF CAMELS AND CONDUCT OF
EPISATOLOGICAL MONITORING IN TURKESTAN REGION

ANNOTATION

The article discusses a study conducted in the Turkestan region focusing on camel
trypanasomiasis. This study utilized serological tests with antigens derived from a local strain to enhance
disease detection. Trypanasomiasis is not only a concern for camels but also affects horses, donkeys,
and various laboratory animals like dogs, rabbits, guinea pigs, and white mice. This waterborne disease
is prevalent in Central Asian republics and Kazakhstan, particularly in areas around the Turkestan,
Kyzylorda, Atyrau regions, and along the Ural and Syrdarya rivers. Insects such as flies and mosquitoes
are known carriers of this disease, which is typically transmitted through vector-borne routes. The
incidence of the disease tends to spike in autumn, with covertly infected animals often being the primary
source of new infections.

Given the serious implications of the disease, it's crucial to regularly monitor camel populations
in affected areas for early detection and prevention of widespread outbreaks. The use of antigenic
preparations from local parasite strains has been highlighted as critical for the rapid diagnosis of
trypanasomiasis. Additionally, to safeguard livestock, it is recommended to utilize pastures that are
distant from mosquito breeding grounds. In light of these challenges, there is an increased emphasis on
developing camel farming in the Turkestan region. This development aims to maximize the production
of camel products, including meat and fur. However, to successfully expand camel numbers, it is
essential to ensure they are healthy and free from diseases like invasive trypanasomiasis.

Key words: Immune Reactor, Carrier-transmitted, Dromedary, Strain, Sleeping Sickness,
Pervasive.

Introduction. Trypanosomes, classified within the fibrous protozoa group and related to the
kinetoplastidae order, encompass over ten identified types. These microorganisms inhabit the blood,
spinal fluid, and bodily tissues of humans and other vertebrates. They derive nutrients through osmosis
and certain species produce harmful substances that lead to the destruction of red blood cells, causing
conditions like blood clots. These particular species are responsible for spreading trypanosomiasis
among humans, as well as wild and domestic animals. The diseases triggered by trypanosomes vary by
host: they cause "sleeping sickness" in humans, "karakaptal™ in tadpoles, a condition known as "water
disease" in camels, horses, donkeys, and dogs, and "Nagana" in cattle. The transmission of these
pathogens is primarily through insect vectors such as the tsetse fly, Kandala, Sona, among others.
Infected individuals typically experience symptoms including muscle and joint pain, anemia, edema,
swelling of lymphatic vessels, and in severe cases, limb numbness and paralysis.

In our country, livestock farming is a significant part of the agricultural sector. Livestock provide
meat, milk, and wool. In Kazakhstan, two types of camels are raised: the single-humped dromedaries
and the double-humped Bactrian camels. Currently, 12.5 million camels are bred worldwide, of which
1.7 million are in our country. To develop the domestic camel industry, it's important to protect the
livestock from various infectious and parasitic diseases [1, 2].

Trypanosomiasis impacts various animals including horses, camels, donkeys, and mules. It also
affects laboratory animals such as dogs, domestic rabbits, guinea pigs, and white mice, making them
prone to the disease. Trypanosomiasis is found in the republics of Central Asia and Kazakhstan,
predominantly in the regions of Turkestan, Kyzylorda, Zhambyl, Mangystau, and Atyrau, especially
along the basins of the Ural and Syr Darya rivers. Dormice and certain types of flies act as vectors for
the disease. The disease spreads transmissively, and by autumn, the number of affected animals rises.
Camels with a latent form of trypanosomiasis are a primary source of the infection. In farming practices
where protective and sanitary-veterinary measures are not adequately implemented, camels are more
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susceptible to trypanosomiasis. To combat this disease, it's vital to provide timely treatment and proper
care, as affected livestock don't recover on their own [3].

In the initial stages of the illness, affected camels exhibit symptoms such as fever, diminished
appetite, heartburn, and swelling of the lymph nodes. As the disease progresses, noticeable signs include
tearing, nasal discharge extending to the forehead, general apathy, and physical decline characterized
by weakness, weight loss, paleness of mucous membranes, reduced red blood cell count (leading to
anemia), dullness of the coat, trembling limbs, and difficulty breathing. The fatality rate among adult
camels suffering from this condition varies between 40% and 70%. In its chronic form, the disease often
leads to fatal outcomes due to significant weight loss.

For treatment, a medication named naganin, specifically formulated for camels, is employed.
Naganin effectively eradicates trypanosomiasis in camels, particularly when administered in the early
stages of the disease. It is dissolved in a 20% saline solution and injected intravenously, dosed at 0.04-
0.07 g per kilogram of the camel's body weight. A follow-up dose may be administered after a week if
necessary.

In instances where the disease reappears in previously treated camels, the dosage of naganin is
increased to 0.09 g per kilogram of body weight. Additionally, furacelin (a yellow powder) is
recommended for two consecutive days, and Peros, a suspension mixed with water, is dosed at
0.1-0.2 g per kilogram of body weight.

Another treatment option includes Anthracide (pyraldine), which is administered subcutaneously
in a distilled water suspension at a dosage of 0.01 g per kilogram of body weight, serving both
therapeutic and preventive purposes.

To safeguard healthy camels against the disease, a preventive dose of naganin is given
at 0.035 g per kilogram of body weight. The drug is injected into the median jugular vein, about one-
third down the neck. This preventive measure offers protection against the disease for up to 45 days,
after which a booster shot is recommended. During treatment campaigns, camels exhibiting symptoms
or those suspected of being infected are isolated and treated to prevent the spread of the disease.

Preventive strategies encompass a comprehensive set of actions, which involve: examining the
epizootic conditions in areas with a history of the aforementioned diseases; methodically identifying
animals that show a susceptibility to these diseases through established diagnostic techniques;
implementing both preventive and therapeutic interventions; and meticulously evaluating the outcomes
of these interventions to consolidate the gains achieved.

These preventive actions are structured to unfold over a three-year timeline, with each year
dedicated to specific objectives. The first year is focused on laying the groundwork with preparatory
activities. The subsequent year is aimed at enhancing the overall conditions and practices within the
farm. In the final year, the emphasis shifts to assessing the impact of the measures taken, reinforcing the
positive outcomes, and aiming for the complete eradication of the disease within the affected population.

Materials and Methods. Trypanosomes are single-celled organisms with a length
of 20-32 micrometers and a width of 1.4-2.8 micrometers. They have a whip-like shape, with their front
end narrowing down, the middle part expanding, and the rear part being regular. The outer surface of
their body has a covering, and inside the cytoplasm, there are various organelles. In the middle of their
body, there's a nucleus that resembles a small bean. At the rear, structures called kinetoplasts are located.
Starting from these structures, the organism's flagellum extends, assisting the undulating membrane of
the trypanosome, then curving around and forming a tail-like projection. Typically, trypanosomes
reproduce by dividing in the blood of vertebrate animals. First, the flagellum divides, followed by the
body splitting into two or four parts. Subsequently, they can be found in lymph, lymph nodes, and
various tissues and organs [4-6].

Trypanosomes are two-host organisms, and their hosts include cattle, camels, and blood-sucking
insects such as tsetse flies, mosquitoes, and biting midges. When trypanosomes enter an animal's system,
the animal produces specific antibodies against them, which then attack the trypanosomes. As these
organisms are destroyed, they release toxins called trypanotoxins into the body. These toxins circulate
throughout the entire body via the bloodstream, disrupting nutrient absorption and the functioning of the
nervous system. This causes a decrease in the red blood cells and leads the blood to become watery. The
infected animal becomes extremely lethargic, loses its appetite, and can experience a body temperature
rise up to 40-41°C. Subsequently, the animal's body starts producing trypanolysins to neutralize the
harmful effects of the trypanotoxins. This leads to an alleviation of the clinical symptoms of the disease,
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improving the animal's condition and increasing its appetite. However, when the level of antibodies and
trypanolysins drops in the animal's bloodstream, the remaining trypanosomes start multiplying again.

Figure 1 — Trypanasoma protozoa

As a result, the clinical symptoms of the disease in the animal become less pronounced. The
animal's vigor improves, and its appetite starts to increase. However, when the levels of antibodies and
trypanolysins in the animal's bloodstream decrease, the surviving trypanosomes begin to multiply again.
Once their numbers reach a certain level, the body once again produces antibodies to counteract them.
This re-initiates the immune response processes against the infection. Due to this immunological
cyclical nature, the animal's health deteriorates, and its productivity diminishes [7-9].

The incubation period for this disease is 1-3 weeks. External lymph nodes become swollen, and
the animal can't put weight on its hind legs. The underside of the animal and the color of its skin become
affected. First, the skin around the neck becomes thin, and then it becomes scarred. The disease causes
the animal's meat to become lean. Hence, the public refers to trypanosoma disease as "thin" or
"emaciated."

Results and Discussion. To diagnose and monitor trypanosomiasis (a disease caused by
trypanosomes), researchers evaluate epidemiological data, identify clinical signs, and conduct
microscopic and serological examinations. The clinical symptoms of the disease are not always
apparent. Among the signs that can be observed include restlessness, intermittent fever, keratitis,
conjunctivitis, and pale spots appearing on various parts of the body. Laboratory tests play a decisive
role in diagnosis. A common method is to stain a blood smear using the Romanovsky technique or to
examine a blood sample under a microscope in search of trypanosomes. However, microscopic methods
are not always definitive. This is because trypanosome parasites are not consistently present in the
animal's blood; they mainly thrive inside the animal's internal organs. As a result, it's suggested to test
the animal's blood serum through serological reactions.

For cattle, the blood serum is examined using a complement fixation test, while for small
livestock, a formalin reaction test is used. To perform the latter test, 2 drops of pure formalin are mixed
with 1ml of the animal's blood serum and then placed in a thermostat or chamber for a day. If the
livestock is infected with trypanosomiasis, the serum will become gelatinous; if the animal is disease-
free, the serum remains unchanged [11-12].

In some cases, to confirm a diagnosis, the bioassay method is used. This involves taking blood
from an animal suspected to have the disease, mixing it with sodium citrate, and then injecting it into
laboratory animals. If the original animal was infected, parasites can be found in the lab animals' blood
within 6-15 days.

In other countries, to treat livestock infected with trypanosomiasis, they administer the drug
"cymelarsan™ in a liquid form, calculated at a dose of 0.25 mg/kg. Aside from specific medications,
symptomatic treatments are used based on the signs of the disease. Improving the nutrition and care of
the infected animal is essential. After treating the livestock, they should be monitored for 6 months, and
they must undergo clinical, microscopic, and serological tests. Animals confirmed to be free from the
disease don't need to be retreated [13,14].
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For agricultural operations to stay clear of the trypanosomiasis infection, livestock should be
checked every three months in the spring, summer, and fall using at least three diagnostic methods.

To protect livestock from the disease, it's essential to use areas without marshes and to choose
elevated locations for water sources. Currently, in the Turkestan region, there's a push to expand
livestock farming, leading to an increased demand for products derived from it, such as meat, milk, and
wool. To address the rising demand, it's essential to expand the livestock population while ensuring they
are not afflicted with various illnesses, such as invasive trypanosomiasis.

The situation poses significant responsibilities for livestock experts and the field of veterinary
science. In pursuit of an effective solution to this yet unresolved issue, according to the decree Ne130
issued on May 17, 2017, by the Akim (governor) of the Turkestan region, it was determined that for the
"Development of a list of exogenous diseases in animals that are to be diagnosed and prevented at the
expense of the budget," various types of animals, notably livestock including cattle which have been
increasingly affected by trypanosomiasis in recent years, should undergo diagnostic tests funded by the
regional budget throughout the region.

In accordance with the mentioned decree and as established by the Veterinary Regulations,
through the order No. 68 issued on January 24, 2005, by the Ministry of Agriculture of the Republic of
Kazakhstan, it is vital to annually examine cattle in areas not free from trypanosomiasis. This
examination involves clinical and serological tests, particularly using the complement fixation reaction,
to inspect blood samples. Identifying infected cattle and isolating them to prevent the disease from
spreading to healthy animals is deemed crucial [15,16].

However, in recent years, cattle in the Turkistan region have been left unchecked against
trypanosomiasis. As a result, this disease has become widespread among the cattle population.
According to the findings of conducted epizootic monitoring studies, around 350 or more cattle in the
region are found to be infected by trypanosomiasis each year. This disease alone leads to a yearly
economic loss of about 70 million Tenge for the region. In 2018, out of 100 cattle examined in the Otyrar
district, 24 were found to be infected, constituting a 24% infection rate. Therefore, in accordance with
the decree No. 130 dated May 17, 2019, issued by the regional governor, it is essential to test the cattle
for trypanosomiasis using local budget funds. Scientists from the "Kazakh Scientific-Research
Veterinary Institute” and the "South Kazakhstan Scientific-Research Veterinary Station" are
collaborating on this. They are using a specially developed trypanosomiasis antigen, derived from native
strains known for its high sensitivity. All 19,291 cattle in the region are being tested with this antigen to
identify and isolate infected cattle, ensuring the disease doesn't spread further [17].

To determine the sensitivity and diagnostic reliability of the antigen, derived from local strains,
used in the complement fixation test to detect trypanosomiasis, blood samples from a total of 50 cattle
from the "AgroNurAsia" and "Jana Zher" farms in the Otyrar district were examined. These tests were
conducted at the research center of JSC "Kazakh GZVI" and at the "Veterinary Medicine" department's
laboratory of the University named after M. Auezov. The results of the study can be seen in Table 1
below.

Table 1 — The results of testing cattle for trypanosomiasis using the serological complement fixation
reaction

Type of Number of Complement fixation reaction
animal

animal tested tested Positive | Suspect | Negative

No. Farming name

Otyrar district

1 Shilik rural district Camel 20 5 - 15

“Zhana Zher” farm
Otyrar district
Koksaray rural

2 distri Camel 30 1 3 26
istrict
"AgroNurAsia" LLP
Total: 50 6 (12%) 3(6%) | 41(82%)
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Based on the results shown in Table 1, out of 30 tested animals from "AgroNurAsia™ JSC,
1 tested "positive”, 3 were "suspect”, and 26 showed a "negative" reaction to trypanosomiasis.
Additionally, in the Shilik rural district related to this region, out of 20 tested animals from the "Zhana
Zher" farm, 5 tested "positive"”, while the remaining 15 showed a "negative" reaction. Overall, out of
the 50 animals tested, only 6 samples showed a "positive" result in the complement fixation test,
accounting for 12% of the total. Thus, it was determined that the trypanosomal antigen derived from
local strains, used in the complement fixation reaction, can be useful for identifying infected animals
with trypanosomiasis.

The complement fixation reaction (CFR) currently doesn't fully meet the demands of veterinary
diagnostic practice. Therefore, scientific work has been conducted to quickly and comprehensively
diagnose trypanosomiasis in animals using the direct hemagglutination reaction (DHAR) in laboratory
tests.

To isolate strains of trypanosome parasites, blood from cattle and horses was tested multiple
times. As a result, trypanosomes were found, and blood samples were taken from all the infected animals
and introduced into laboratory white mice, guinea pigs, and several dogs. While white mice and guinea
pigs were used to maintain the trypanosome parasite strains, dogs were utilized due to the high volume
of their blood, allowing for the collection of a significant mass of parasites.

After 20-25 days from the infection, a large volume of blood was drawn from the infected dogs.
Parasitic mass was then separated from the blood composition using established methods. This isolated
trypanosome mass was exposed to low-frequency (22 kHz) and high-intensity (50-100 W/cm) ultrasonic
waves from a USND-2 device for a duration of 30-40 minutes until disruption. Through this disruption
process, the significant antigenic components of the parasite were prepared. Subsequently, the prepared
trypanosome antigen was placed on formalin-fixed sheep red blood cells, producing an erythrocytic
diagnosticum for trypanosomiasis. To attach trypanosome antigens to the formalin-fixed 2.5%
erythrocytes, several chemical conjugates were used, including tannin, rivanol, and amidol, among
others. Based on comparative research using the mentioned conjugates, it was determined that a dilution
of 1:2000 of tannin was the most effective chemical conjugate for producing an erythrocytic
diagnosticum used for detecting trypanosomiasis. For comparison, diagnosticums prepared with amidol
and rivanol methods showed sensitivities at titers of 1:400 and 1:600 respectively, while the erythrocytic
diagnosticum obtained using the tannin method showed much higher sensitivity, equivalent to titers of
1:800 and 1:1000. The conducted studies confirmed that in the process of preparing the erythrocytic
antigenic diagnosticum for detecting trypanosomiasis, attaching the antigen to formalin-fixed
erythrocytes using the tannin method yields a diagnosticum with higher sensitivity [18-20].

Several series (5 in total) of trypanosomiasis diagnosticums were prepared using the
aforementioned tannin method, and their diagnostic specificity was evaluated. From the conducted
research, it was determined that the diagnosticum's titer for detecting the disease in the indirect
hemagglutination reaction (IHA) was equivalent to 1:50. In subsequent stages, the effectiveness of this
erythrocytic antigenic diagnosticum for trypanosomiasis, when used in the indirect hemagglutination
reaction, was studied for its ability to distinguish animals infected with trypanosomiasis.

Table 2 — The results of serological IHA (Indirect Hemagglutination Reaction) studies related to the
diagnosis of trypanosomiasis in livestock

Type of Number of IHA (Indirect Hemagglutination
No. | Farming name animal animal Reaction)
tested tested Positive Suspect Negative

1 Ordabasy dlst_rlct_, Camel 35 8 ) 27

Bogen rural district

Otyrar district Koksaray
2 rural district Camel 42 3 1 38

"AgroNurAsia" LLP
Total: 77 11 (14%) | 1(0,01%) | 65 (84%)
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In Table 2, in the Bogen village district related to the Ordabasy region, out of 35 livestock
examined with IHA (Indirect Hemagglutination Assay), 8 tested positive and the remaining 27 showed
a negative reaction. Similarly, in the Kdksaray village district of the Otrar region, related to the
AgroNurAsia LLP, out of 42 livestock examined with IHA, 3 were positive, 38 were negative, and 1
showed ambiguous results. Overall, from the serological examinations conducted, 77 livestock were
tested. Of these, 11 showed serologically positive results, and 65 were negative, which correspondingly
represent 14% and 84%. The IHA's laboratory procedure was executed according to specific
methodologies. Primarily, the IHA method was conducted on clean, specialized polystyrene plates. For
the first row of these plates, from wells 1 to 8, they are filled with 0.5 ml of a physiological solution
containing 0.7% gelatin.

To enhance the diagnostic efficiency of the IHA (Indirect Hemagglutination Assay), methods of
performing the reaction using a micro-method were compared. For this, the IHA procedure is placed on
a microtiter plate. From the 2nd to the 8th wells of the plate's first row, 0.05 ml of physiological solution
is filled using a special micro-pipette, in 2 drop volumes. Subsequently, 0.05 ml (2 drops) of a 1:50
dilution of the blood sample to be tested is added to the 1st and 2nd wells. Starting from the 2nd well
up to the 7th, blood dilution is performed with 0.05 ml of diluter. After that, all wells receive 0.025 ml
(1 drop) of the trypanosomal erythrocytic diagnosticum. After gently mixing the reaction, it's left
undisturbed at room temperature on a stable surface for 2 hours. After the duration, the reaction's result
can be visually observed. If agglutination occurs in at least the first two or three wells, the reaction is
considered positive.

As a result of the conducted research studies, for the first time, methods to detect trypanosomiasis
in cattle using serological IHA (Indirect Hemagglutination Assay) were clarified and recommended for
use in veterinary laboratory practice.

Conclusion. In the Turkestan region, the annual testing of 20,291 head of cattle using the
Complement Fixation Test (CFT) and the Indirect Hemagglutination Assay (IHA) has been financially
supported by the regional budget for veterinary diagnostic activities. As a result of this support, the early
and prompt detection of trypanosomiasis infection in the region's cattle can prevent the widespread
spread of the disease. This early detection can contribute to an increase in livestock numbers, enhance
the quality of the products derived from them, improve the epidemiological situation, and facilitate the
robust development of cattle farming.
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TYHIH

Makanaga Typkictan OOJBICBIHAA TyHe TPHUIIAHACOMO3bI OOMBIHINA IKYPTi3ireH 3eprTey
KapacThIpbUIFaH. byJ 3epTTey aypyabl aHBIKTaybl KaKCapTy YILIIH JKEPriiKTi ITAMMHAH aJibIHFaH
AHTHUTCHJICPMEH CEPOJIOTHSIIBIK ChIHAKTAP/AbI KONIaHIbel. TpUmaHacoMo3 TeK Tylenepre FaHa emec,
JKBUIKBUTIAPFA, €CEKTEpre KOHE WTTEp, KOSHIAp, TEHI3 MIONIKATaphl JKOHE aK THIIIKAHIAAD CHSKTHI
OpTYpJIl 3epTXaHaJbIK KaHyapiapra na acep erteni. Cy apkwuibl Oepinerin Oy aypy Opra Aszus
pecriyOnukanapbiaaa xxoHe Kazakcranma, ocipece Typkicran, Kpizpuiopna, ATeipay oOIBICTapbIHBIH
ayJaHAapbIHIa, cCOHal-aK JKaiblk skoHe Cripapus e3eHaepiHiH OolbIHaa xui ke3aeceni. LLIpIOpHIap
MEH Macajlap CHSKTBI JKOHIIKTEp OJCTTE BEKTOPJBIK JKOJMEH OepiieTiH Oyl aypyablH Oenrimi
TachIMaJIIayIIbUIApbl OOJIBINT TaObLIAABI. AYypy Ky37e KYPT ©celi, KYKThIpFaH jkaHyapiap keOiHece
yKaHa MH(EKIHSATIAP,IbIH HETi3T1 Ke3iHe aifHaIa b,

CoHBIMEH KaTap Majjapabl OYJI mapa3uTapliiblK aypyAaH allJblH ally *oHE Kopray Tyhenepii
aypyAblH HETi3ri TachIMalJaylibUlapbl ©CETiH JKepJep/eH albiC JKalbUIbIMIAp/Abl Maijaiany
ycbiHbUIaAbl. Ochl TTpobiieMaiapabl ecKepe OTBIPHIN, TypKicTaH OOJBICHIHIA TYWe IIapyallblIbIFBIH
JaMbITyFa Oaca Hazap ayaapbuiaabl. by 3eprreynepain Makcartsl Tyiie @HIMIEpiH, OHBIH ILIIHJE €T eH
’KYH OHJIpiciH OapbIHIIa apTThIPy 00k TaObiIa sl COHNBIKTAH TYHENEP/iH CaHbIH apTTHIPY YIIiH
TPHUIIAHACOMO3 ayPybIH OOJIBIPMAaY/Ibl )KOHE aypy/Ibl TE3 apajia aHbIKTay 6T€ MaHBI3]IbL.
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PE3IOME

B cratee paccMoTpeHO WUCClleZlOBaHWE, TpOBeNeHHOe B TypkecTaHCKoW oOjacTd 1O
TPHUITAHACOMO3Y BEpPONIONOB. B 3TOM wmccrnemoBaHWM WCTONB30BATNCH CEPOJIOTHIECKHE TECTHI C
AHTUTCHAMH, TOJNyYCHHBIMH W3 MECTHOTO INTaMMa, AJs YJIyYlICHHs BbIsIBICHHS 3a00JeBaHUH.
TpumanacoMo3 mopaxxaeT He TOJBKO BepOIIIOI0B, HO U JIOMIACH, OCIOB U Pa3INIHBIX Ja00paTOPHBIX
JKHBOTHBIX, TaKMX Kak C00aKu, KpPOJWKH, MOPCKHE CBHHKH W Oejble MBIIH. OJTO 3a00jieBaHUE,
nepeaarolieecs uepes Boly, paclipocTpaHeHo B peciiyonukax Cpenneit Asum u Kazaxcrane, ocoOeHHO
B paiionax Typkectanckoi, Ke3puiopauHckol, ATeIpayckoi oOnacTeid, a Takke BAOJIb pek Ypal u
Coipnapest. Hacekombie, Takne Kak MyXd W KOMapbl, SIBISIFOTCSI U3BECTHBIMU TEPEHOCYHKAMHE 3TOTO
3a0oyeBaHns, KOTOpOe OOBIYHO TIepemaeTcs TPAHCMUCCHUBHBIM ITyTeM. 3a00JieBaéMOCTb HMEET
TEHJCHILINIO K PE3KOMY POCTY OCEHBIO, MIPUUYEM CKPBITO 3apa’K€HHBIE >KHBOTHBIE YACTO CTAHOBSTCS
OCHOBHBIM MCTOYHHUKOM HOBBIX HH()EKIIHH.

YuuteiBas cepbe3HbIE IMOCIEACTBUS STOW OONIe3HM, KpaiiHe BaKHO DPEryJSIpHO CIEIUThH 3a
MOMYJISIUAMEU BepOJIIOIOB B TMOCTPAJaBUIMX paliOHaX AJISi PAHHErO BBISABICHHS U MPEJOTBPAIICHUS
HMIMPOKOMACIITAOHBIX BCIBINIEK. Vcmonb30BaHWEe aHTHTEHHBIX MPENapaToB W3 MECTHBIX INTaMMOB
Mapa3uToOB MPU3HAHO KPUTHIECKH BAYKHBIM I OBICTPON TMArHOCTHKH TpUllaHa3oMmarto3a. Kpome Toro,
JUIL OXpaHbl CKOTa PEKOMEH[YETCsl MCIOJIb30BaTh MAacTOWINA, yJaJeHHbIE OT MECT pa3MHOKEHUS
KomapoB. B cBete atux mpoGiem B TypkecTaHCKo# oOnacTu yAensieTcs MOBBIIICHHOE BHUMAaHUE
pa3BUTHIO BepOMOMOBOACTBA. Llenmpl0 MaHHOTO pAa3BUTHSA SBISAETCS MAaKCHMAalbHOE YBEIHMUEHUE
MPOM3BOACTBA BEpOMIOKBEH NTPOAYKIMH, B TOM YHcie Msca u Mexa. OmHaKko I YCHEIHOTO
YBCINYCHUSA YHCICHHOCTHU BCp6JHOILOB BaXHO O6CCHC‘II/ITI> HUX 3I0POBbE MU OTCYTCTBUE TaKUX
3a00seBaHNH, KaK MHBa3UBHBIN TPUTIAaHA30MATO3.
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