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KYPBUIBIMBIHA, JIAKTAIlUS alblHa OailIaHBICTBI MACTHTIICH aypYIIAHIBIKTHI aHBIKTAy. 3epTTeyIiep
2023 KBUIIBIH COyipiHEH JKEeITOKCAaHBIHA JSHIH JKYPTi3imi.

Kekremae 90 ipi kapa man Tekcepinmi, oHbIH imiHae 14 ipi kapa man Hemece 16 %-Fa KybIFbI
aybIpFaHABIFbl AHBIKTAABI, aybIPFaHAapIbIH JKAIIbl caHbl 25,5 maiibl3 Hemece 4 ipi Kapa Man aen
ecernrrenreH. JKa3ga MacTUTKE TEKCEPUITEH ipi Kapa Mall caHbl 88 0acThI KypaIbl KoHE OHBIH 6 ayBIpFaH,
OyHBI maiieI3 OoBIHIIA ecenTelTiH Ooincak, 6,8 % kypaiinel. OckiiapAplH imiHge Oip 6ac MacTUTTIH
KIMHUAKAIBIK TYpiMeH aybipraH. Ky3 keseninge 87 Oac macTuTke Tekcepini, 3 Oac ipi Kapa mai
aybIpFaHbl aHBIKTAN/IBL. byn maifb3 kepceTkinn OodbiHma 3,4 % Kypailbl ®oHE KIMHHUKAIBIK TYPi
aHbpIKTamMaabl. KpicTa, Ky3 Me3TUTiHAeriield, MacTUT aypysl CalbICTHIpManbl Typae TemeH 2,3 %
Kypaiapl, an KkeKkTeMMeH 13 maifpisra a3. bapiblk ke3eHae cyT Oe3iHiH aypybiHa 349 Oac Tekcepimmi
JKOHE OHBIH 25 0achl MACTUT OOJIBII IIBIKTHI )KOHE 5 0ac aypyAblH KIMHUKAJBIK TYPiH KYKTBIPFaHIBIFbI
aHbBIKTaIABL. TocTaran Tapi3zai cusipmapabiy cansl — 113 6ac, onbH 13,2 %-b1 aypyFa MIANIBIKKaH, €Ki
ootiprama 20 6acTeiy iminAe 4-i Mmactutke cesiMrai, sran 20 % Kypaiiabl.

JlakTauusHBIH eKiHIIl aliplHAa cyT Oe3i aypyblHa TekcepiireH 25 cublpabiH 12-ci Hemece
48 %-p1 aypy OOJBIN HIBIKTHI, OHBIH 4-1 MACTUTTIH KJIMHUKAIBIK TYpi, Oy OapiblK aybIpFaHAapIbIH
16 % kypazpl. JIakTanusHBIH TOPTIHINI alibIHIA aybIpFaHIapAbIH caHbl 4 0acka a3aibll, 3epTTEIreH
JKaHyapJIapJIblH JKajIbl CaHBIHBIH 32 % Kypajbl )KoHE MACTHTTIH KIWHUKAIBIK TypiMeH Tek 4 %
aHBIKTAIABI. AypYyJIbIH TOMEH/ICYI JaKTAIlUSHBIH O-1IbI XoHE 8-1111 aiiapbiHia O0JIaIbl.
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DYSTROPHIC PROCESSES IN ORGANS AND TISSUES OF SAIGA CALVES IN CASE OF
EXHAUSTION

ANNOTATION

This paper describes the pathanatomical picture in organs and tissues of emaciated saiga calves
that fell during mass calving of their mothers in Janybek district, West Kazakhstan region.

Pathanatomical changes in emaciated saigas were characteristic of alimentary dystrophy
(emaciation, cachexia), accompanied by various metabolic disorders, enzymopathy, the development of
protein dystrophy, and atrophic processes in organs. Young saigas developed progressive emaciation,
dehydration, and a lack of fat in the subcutaneous tissue, pericardium, and mesentery. Visible mucous
and serous membranes were dry and anemic. Curvature of the spine in the lumbar region, rickets, and
damage to deciduous teeth were detected. Atrophic processes were found in all internal organs: liver,
kidneys, and spleen. The color varied from light red to brown.

The liver is reduced in volume and dark brown in color; the edges of the liver are pointed; the
consistency is flabby; and brown atrophy of the liver is observed. Spleen reduced in size, color purple-
reddish, capsule shriveled, soft consistency on section, scraping is insignificant. Whitish overgrowths
of connective tissue are seen under the capsule; the pericardium lacks fat; the coronary vessels are
translucent; and the myocardium is flabby and light brown in color. There is no peri-renal fat in the
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kidney, the kidneys are reduced in size and flabby, the capsule is easily removed, and the color of the
kidneys is light brownish. On section, the boundaries of the organ are smoothed, the cortical layer is
thin, and the renal vessels are empty.

In saigas under one year of age, nematodes were found in the gastrointestinal tract in isolated
numbers, and in other young animals, the lungs were inflamed with severe catarrhal inflammation and
bronchopneumonia due to decreased general body resistance. In severe pneumonia, the tissue
consistency of the lung is compacted, the pleura is tense, and turbid exudate flows from the cut surface.
In catarrhal bronchopneumonia, the lung areas are red and thickened, with cloudy fluid flowing from
the incision surface and a thick, mucus-like exudate from the bronchi.

In one saiga head, a brain autopsy revealed a diagnosis of cerebral cenurosis, with single, oval,
and elongated cenuroses up to 3—4 cm in length in the left hemisphere, injection of blood capillaries in
the brain, atrophied connective tissue in the areas where the parasite was found, and congestion in the
bottom of the eye.

Key words: saiga; dystrophy; organs; tissues; West Kazakhstan region

Introduction. The family Bovidae and subfamily Antilopinae contain the genus Saiga (Gray,
1843) [1]. This antelope is distinguished by two enlarged, closely spaced nostrils that point downward
and create a short proboscis [2,3]. Males also have prominently ringed, robust horns that are slightly
twisted. Saiga is an Ice Age remnant that thrives in temperate to cold climates. It was widely spread in
the Pleistocene from Western Europe across central and northern Eurasia up to North America, although
it is currently limited to a few isolated locations in Central Asia [4, 5]. Millions of saiga herds once
roamed the earth, but because to ongoing population declines, the species is now listed as critically
endangered [6,7.8]. According to Kahlke [5] and Sher [9], the Olyorian Complex in Yakutia is home to
the earliest known occurrence of Saiga, which dates from the late Early to early Middle Pleistocene
(1.2-0.6 Ma). This animal spread its range during the Middle Pleistocene, initially inhabiting Western
Siberia and Europe [4,5]. During the Last Glacial era (MIS 5d-MIS 2, 115-12 ka), the saiga attained its
maximum distribution. This was particularly true at the conclusion of the period (MIS 3 and MIS 2),
when its geographic range extended longitudinally from the Pyrenees to Alaska and northwest Canada
[10-16].

Saiga's distinction resulted from their extensive dispersion throughout space and time. Numerous
writers identified various physical forms and purposefully gave them the status of species or subspecies.
The majority of current saiga populations are categorized as belonging to the species Saiga tatarica,
although there are two subspecies that have been genetically confirmed: S. tatarica tatarica and S. t.
mongolica [17]. While the latter is native to western Mongolia, the former is found in Kazakhstan and
the Republic of Kalmykia [18].

There is a lot more ambiguity about the Pleistocene forms. due to the fact that numerous
researchers have identified several Saiga species, including S. prisca from Moravia [19] S. ricei from
Alaska [20], S. binagadensis from Azerbaijan [21], and S. borealis from Yakutia [22]. Furthermore,
numerous writers used various taxonomy classifications for saiga. Its taxonomic status and history are
therefore still hotly contested. Sher [9] made the assumption that both the extinct S. ricei and the
surviving S. tatarica existed in an attempt to try and arrange the classification. He said that S. borealis
was halfway between the other two species, but because it lacked key diagnostic indices and
measurements, he was unable to determine its classification. Presently, however, only one species, S.
tatarica, has been defined by R.D. Kahlke [23], comprising three subspecies: S. tatarica borealis from
northeastern Siberia, which became extinct at the start of the Holocene, the extant S. tatarica, which also
includes the fossil saiga from the Crimea and Eastern Europe, and the extant S. tatarica mongolica.
Scholars once regarded Saiga prisca and S. ricei as junior synonyms of S. tatarica borealis.

The saiga antelope (Saiga tatarica) is a nomadic species that inhabits the desert, semi-desert, and
steppe ecosystems of Central Asia, particularly in Mongolia and Kazakhstan [24]. The Mongolian saiga,
a critically endangered subspecies, has faced significant challenges, including habitat degradation,
climate change, and human persecution, leading to a decline in its population [25]. Furthermore, the
saiga has been affected by disease outbreaks, such as the Peste des Petits Ruminants virus, which caused
a mass mortality event in Eastern Asia, impacting two-thirds of the endangered saiga population [26].
The saiga's migratory behavior makes the protection of its migratory corridors crucial for its
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conservation, as these corridors are essential for a large proportion of the population during specific life
cycle stages [27, 28].

Efforts to raise public awareness and promote conservation attitudes among local communities
have been explored, highlighting the importance of engaging stakeholders in conservation initiatives
[29, 30]. Furthermore, the effectiveness of biodiversity-conservation marketing and public awareness
campaigns in influencing attitudes and behavioral intentions towards saiga conservation has been
evaluated, emphasizing the need for targeted interventions [31, 32]. The saiga's ecological significance
as a nomadic herding species in the desert, semi-desert, and steppe ecosystems of Central Asia
underscores the importance of understanding and managing its habitat to ensure its survival [33].
Additionally, the genetic diversity of saiga populations has been studied to provide insights into
conservation strategies, emphasizing the need for genetic conservation efforts to maintain the species'
viability [34]. The saiga's ability to rapidly recover, as evidenced by stabilized or increased populations
in certain areas, underscores the potential for successful conservation measures, provided that persistent
threats such as disease outbreaks and trade-driven impacts are effectively addressed [35]. Overall, the
conservation of the saiga antelope requires a multifaceted approach that addresses ecological, social,
and economic factors to ensure the species' long-term survival.

The spread of diseases among saiga populations has been linked to interactions with livestock,
highlighting the importance of understanding disease transmission dynamics between wildlife and
domestic animals [36]. Furthermore, the illegal trade of saiga antelope horn for traditional medicine
poses a significant threat to the species, as it can lead to increased human-wildlife interactions and
disease transmission risks [37]. The involvement of multidisciplinary approaches and the One Health
framework has been emphasized in managing disease outbreaks affecting saiga populations, as
demonstrated by the challenges posed by the Ebola outbreak in West Africa and the saiga antelope die-
off in Kazakhstan [38].

Conservation efforts for the saiga antelope must prioritize disease management and surveillance,
including seroprevalence studies to understand the prevalence of infectious diseases within saiga
populations [39]. Additionally, the eradication of diseases such as PPR through vaccination programs
has been identified as a crucial strategy to protect saiga populations from disease outbreaks [40].
Understanding the epidemiology of diseases affecting saigas and implementing measures to mitigate
disease transmission risks are essential for the long-term conservation and survival of this endangered
species.

Materials and Methods. This paper describes the pathanatomical picture in the organs and
tissues of emaciated saiga calves, which also died as a result of the mass mortality of the mothers of
saigas during the mass calving period in the rainy season. The adult saiga population was diagnosed
with infectious enterotoxemia complicated by pasteurellosis. In areas of mass migration of saigas in the
Janybek district of West Kazakhstan province.

The study was conducted in the histology laboratory of the Graduate School of Veterinary
Clinical Sciences, Institute of Veterinary Medicine and Animal Husbandry, Zhangir Khan West
Kazakhstan Agrarian and Technical University (Uralsk, Kazakhstan). A post-mortem examination of
fallen saigas was carried out using the Shore method [41].

The collected materials underwent histological examination. The following method was used to
prepare a histological slide: tissues obtained from digestive parts were fixed in a 10% formalin solution
for 24 hours and subjected to a process of dehydration through different sections, dehydrated with
increasing concentrations of ethanol, cleared in xylene, and finally impregnated in paraffin [19, 20].
Blocks were cut with a rotary microtome to 4-5 um thickness and stained with hematoxylin and eosin
dye [42].

Results and discussion. During prolonged starvation, animals develop alimentary dystrophy
(emaciation, cachexia), a disease accompanied by profound metabolic disorders, enzymopathy, and the
development of dystrophic and then atrophic processes leading to the progressive emaciation of
animals. The disease usually develops gradually, with the first symptoms appearing 3-4 weeks to 2-3
months after the onset of malnutrition [43]. When an animal does not eat for a long time, it lives only
at the expense of its body reserves; glycogen reserves in the liver and muscles, fat reserves in different
parts of the body, and subsequently muscle and organ protein are consumed. Loss of 10-20% of body
weight fluid is fatal for mammals [44].

Pathological and anatomical changes in emaciated saigas were characterized by dehydration and
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a lack of fat in the subcutaneous and retroperitoneal tissues, pericardium, mesentery, and omentum. The
mucous and serous membranes were dry and anemic. Curvature of the spine in the lumbar region,
fractures, and damage to deciduous teeth were also detected. The color of the internal atrophied organs
(liver, kidneys, and spleen) varied from light red to brown. The liver was reduced in volume and dark
brown in color; its edges were devoid of parenchyma and sharp; and its consistency was flabby (brown
liver atrophy). The spleen was ribbon-shaped, reduced in size, and violet-red in color; the capsule was
moderately shriveled and soft on the section; and scraping was scanty. Whitish overgrowths of
connective tissue in the trabecular zone were observed under the capsule. Pericardial fat was absent, and
coronary vessels were translucent. Myocardium was light brown in color. Perirenal fat was absent.
Kidneys were reduced in size, their consistency was more often flabby, the capsule was easily removed,
and the color of kidneys varied from light brown to red-brown. On the section, the border between the
cortical and cerebral substances was smoothed, the cortical layer was thinned, and the renal vessels were
empty.

Figure 1 — Necropsy of a six-month-old saiga

In a six-month-old saiga with signs of alimentary dystrophy, a section of the cortical layer showed
translucent tubules (granular dystrophy). The stomach was reduced in size, usually without content, and
red spots were found in the submucous layer, mainly along the course of blood vessels (Vishnevsky's
spots). The gastric mucosa was pale pink in color, collected in deep longitudinal and transverse folds,
and covered with viscous, thick mucus of yellow-milk color (Figure 1).

e

Fire Necropsy of a yearling saiga antelope

Saigas under one year of age had nematodes in single numbers in the gastrointestinal tract. All
young animals with alimentary dystrophy had inflammatory processes in lungs, namely serous catarrhal
and purulent bronchopneumonia, which developed at decrease of general resistance of the organism. In
serous pneumonia, the lung tissue is thickened, red or blue-red, the pleura is tense, and slightly turbid
fluid flows from the cut surface. In catarrhal bronchopneumonia, the affected area of the lung had a red,
compacted consistency. Turbid fluid was squeezed out from the surface of the incision and thick mucus
from the bronchi. Depending on the size of the lung lesion, lobular or lobar pneumonia was observed
(Figure 2).
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Figure 3 — Nec'sy of the digestive system of a three-month-old saigas

Examination of the digestive system of a three-month-old saigas, which had been starved for a
long time and showed signs of alimentary dystrophy, showed that the stomach was reduced in size,
contained a brown coloured frothy liquid, the mucosa was swollen, with pronounced folding, and the
folds were poorly spread. Small intestine without contents, mucous membrane grayish, swollen (Figure
3).

L™ 1

Figure 4 — Necropsy of a saiga brain

One saiga head was diagnosed with cerebral cenurosis at a post-mortem examination of the brain
(Figure 4). The pathomorphological diagnosis of saiga cenurosis includes a complete autopsy of saiga
carcasses, a thorough examination of all internal organs: anatomo-physiological cavity of the skull,
blood vessels of the brain, capillaries of the retina and nipple of the eye, and the liver, differing in that
the examination on the first day of the clinical and pathomorphological manifestation of the disease
reveals the localisation in the brain of single, oval and elongated shaped cenuroses up to 3-4 cm long in
the left hemisphere, the injection of blood capillaries of the brain, connective tissue is atrophied in places
of parasite location, congestion in the area of the bottom of the eye, overflow of blood vessels,
hemorrhage on the retina and nipple of the eye, their colour change, in the liver pathological changes in
the form of parenchymatous granular protein dystrophy, small whitish-yellow necrotic foci, destructive
changes in ganglion cells of cortical and basal areas, lysis of neuroplasma and presence of shadow cells
are revealed.

Conclusion. Thus, during the period of mass calving, saigas suffer from diseases of various
etiologies, up to and including mass mortality of adults and young animals.

During this period, it is necessary to carry out monitoring surveys of the saiga population and to
reinforce organizational veterinary and sanitary measures to prevent the mortality of wild saiga fauna.

Veterinary medicine has a major role to play in addressing these problems, and the use of
innovative methods of diagnosis and prevention of various saiga diseases are vital elements in our
society.
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TYHIH

byn makamaga bateic Kazakcran ob6mbicel JKoHiOek aymaHbIHIa KHIKTEpAiH JKammail Tenaey
KE3iHJIe OJITCH KUIKTep aF3alapbl MEH TiHJICPiH/IET] TATAHATOMISUIBIK KOPIHIC CHITATTaJIFaH.

Kwuikrepain kaxekcus Ke3iHaeTi MaTaHaTOMHSUTBIK ©3TrepicTepi HEeTi31HEH alMMEeHTap bl CHITATTa
Oonmpl: mucTpodus (KOHABUIBIFBIH KOFANTY, KaXeKCHs), opTYpii MeTaboIMKaimblK Oy3bLIyJIapMeH,
(depMeHTOMaTHsIMEH, aKybl3 JUCTPOQUSCHIHBIH JaMybIMEH J>KOHE ar3ajiapAarbl  aTpoQUSUIBIK
mporectepMer Oipre xypemi. Kuik Temmepi OipTiHAeN KOHIBUIBIFBIH JKOFAITHIN, JETHApPATAIIHASFA
YIIBIpAI, Tepi aCTBIHAAFHI TIHAEP/E, IEPUKAPANSIA )KIHE ME3EHTEpHs1a Mai/IbIH O0JIMaybIH TaMBITTHL.
KepiHEeTiH WBIPHIITHI )KOHE CepPO3/bl KAOBIKTAp - KYPFaK, aHEMUSUIBIK. ben aliMarbiHAa OMBIPTKAHBIH
KHCAIObl, PaXWTHUKAJBIK pPO3apui XKoHE CYT TICTEpiHIH 3aKbIMJAaHybl AHBIKTAJABI. bapibik imiki
opraazap/ia aTpo(HsIIBIK MPOIECTEP aHBIKTAIIBL: 0ayBIp, OYHpeK, KoKOaybIp aF3aapbIHBIH TYCl aIllbIK,
KBI3BUIZaH KOHBIPFA JCHIH ©3TrepIi.

Baysip xenemi kimipeifin, Tyci KO0 KOHBIp, MIETTePi YIIKip, KOHCUCTEHIUACH 60C, OHBIH KOHBIP
atpodusacel Oaiikamanpl. KexOayplpmblH Memmepi KilmipeHreH, Tyci KyJTiH-KBI3BUL, Karcyia
MBDKBUIFaH, JKYMCAaK KOHCHUCTCHIMSIBI 0ojubl. KarcynaHblH acThIiHIA JOHEKEp TIHHIH aKIIbLT
OCiHIIIepi KOPIHiM, IepUKapIus MalChI3, KOPOHAPIBIK TAMBIPIIAP MOJIIIpP, MUOKAp/] allIbIK KOHBIP TYCTI
Ky#zae kesnecti. bylipekTe Oyiipex MaHbI Maiibl )KOK, OYHpeK Meepi Kimipelren, 00c, Karncyia oHai
JKOWBIIAApl, OYHpeK Tyci amblK KOHBIp Oomagbl. AF3aHbIH YINTapbl KECIHAICIHIE TETiCTENIeH,
KOPTHKAJIBABI Ka0aT )KyKapraH, Oyipek TaMmbIpiIapsl 0oc.

bip ’kacka neiliHri KuikTepae acKaszaH-iIeK >KONBIHIA HeMaToATap OipHele MeImepae
TaOBUIABI, a1 KaIFaH XKac Tejueple OpOHXOIMHEBMOHHUS MEH CEpO3IbI-KaTapalbabl CUMIATTaFbl KAOBIHY
MIPOIIECTEP] aF3aHBIH JKAIIBI TOIIMAUTITIHIH TOMEHAeYyiHe OaIaHBICTHI OKIIEe aHBIKTAIBI. Cepo3 bl
ITHEBMOHHMS/IA OKIIEHIH KOHCUCTEHIIMACHI THIFBI3JAFaH, KbI3FBUIT TYCTI, IUIeBpa IIHEIEeHICKEeH, KeCUIreH
OCTiHEH OWJIBIHFBIP SKCYAAT aFrbil KeTeli. KaTapasbibl OpOHXOMHEBMOHHUSAMEH JKEHIT KbI3bLI, IIBIPHILI
TOpi3Al SKCyAaT OpOHXTAapAaH aFbIl KETe .

JKapwin-coro 6apbickinaa 6ip KHIKTiH OackHAH 0ac MUBIH TEKCEpy Ke3iH/1e alKbIH JUCTPOPHSIIBIK
e3repicTepi Oap repeOpababl IEHYPO3 IUArHO3bl aHBIKTAJIBI, a1 0aC MHUbIHJIA KejieMi 3-4 cM-Te JeiiiH
COJI JKaK JKapThl miapaa OipKenKi, CONaKlia XOHE y3apThulFaH IeHypiap TaOsuimsl. [lapasurrep
TaOBUFaH aiiMakTapa MUJIbIH KaH KaluUIspIapblHbIH HHBEKIUACHL, JIOHEKEP TiHAepi aTpodusuiaHFaH
JKOHE K3 TYOIHIH aliMarbIH/Ia TOKbIpay alKbIH KOPIHEIl )KOHE aKybI3/IbIH JAereHepalusICchl OalKasibl.

PE3IOME

B naHHO¥ cTaThe omMChIBaeTCS MaTaHATOMHYECKAs: KapTHHA B OpTaHaX M TKaHSX MCTOIIEHHBIX
caiirayaT TaBIIMX BO BpPEMsS MacCOBOTO OKOTa Mmatepeil calirm B JKaHpiOekckoM paiioHe 3amajHo-
Kazaxcranckoit obnactu.

[laranaToMHuecKHe HM3MEHEHHsT IIPH WCTONICHWH calradar ObUIM  XapakTepHBI B
OCHOBHOM QIMMEHTapHON muctpodust  (MCTOIIEHHE,  KaxXeKCHs),  CONPOBOXKIAIOIIASCS
pa3IMYHBIMUA HapYyIICHHSAMH OOMEHa BEIleCTB, )epMEHTONATHEH, Pa3BUTHEM OEIIKOBOW TUCTPOdUU 1
aTpouyecKMMHU TpoOIlecCaMy B opraHax. ¥ MOJIOJHSKA CalrakoB Pa3BHBAJIOCh MPOTPECCHPYIOIICE
UCTOILEHNE, 00e3BOKMBAaHUE, OTCYTCTBHEM JKMPa B MOJKOXKHOW KJIETHYaTKe, IEpUKapiae U OpbDKerKe.
BungumMele cnu3ucThie W cepo3HbIE 000NOYKU cyxue, aHeMU4Hbl. OOHApyKUBaM HCKPHUBICHHE
MO3BOHOYHHKA B MOSICHUYHOM OTJIENIE, PaXUTHUECKUE YETKH W MOBPEXKICHUS MOJOYHBIX 3yOoB. Bo
BCEX BHYTPEHHHMX OpraHax OOHapyXHBaJHCh aTpOo(UUECKUE MPOLECCHl B OPraHOB: IEYECHH, IOYEK,
CeJIe3eHKH, OKpacKa BapbHpOBaa OT CBETIIO - KpacHOM 10 OypoH.

[levenr yMeHbIIeHA B 00bEME, IIBET TEMHOBATO-OYPHIiA, Kpas IeUYeHH 3a0CTPEHbBI, KOHCUCTEHIHS
Ipsionas HaOmo1aercs Oypas arpodus MEYEHU. Cenesénka yYMEHbIIIEHA B
pasmepe, okpacka (HUOJIeTOBO-KPaCHOBATOIO IIBETa, Karcylla CMOpIIEHHAs, Ha pa3pe3e MATKOH
KOHCHUCTCHIIMM, COCKOO He3HauuTenbHbI. [loj  Karcysoi BHIHBI OenoBaTble  pa3pacTaHus
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COCIMHUTENPHOW  TKAaHHM, B  MEpUKaple  OTCYTCTBYeT  XHpP, KOpPOHapHbIE  COCY[BI
MOJTYTIPO3PAaYHbI, MHOKap[ APSOIIOBAaTHIA CBETIIO-KOPHYHEBOTO IIBETa. B TOYKE OTCYTCTBYET
OKOJIOTIOYEYHBIN KUp, TMOYKA YMEHBIIEHHI B pa3Mmepe, ApsOiias, Karcylla CHAMAETCS JIETKO, TTOYKH
CBETJIO-KOpUYHEBaTOM oKkpacku. Ha pa3pese rpaHuIpl MeX Ay KOPKOBBIM U MO3TOBBIM CJIOEM CIUIaXKEHBI,
KOPKOBBIH CJION UICTOHYEH, COCY bl IOYEK 3aITyCTEBUIME.

VY caifrakoB B BO3pacTe 0 OAHOTO rojia B JKEIYIOYHO-KUIIEYHOM TpaKTe ObUIM OOHApPYKEHBI
HEMaToApl B €IMHUYHOM KOJIIMYECTBE, & Y OCTalbHBIX MOJIOABIX JKUBOTHBIX B JIETKHX
00HapyXUBAIINCh BOCTIAJTUTEITEHBIE TIPOIIECCHI CepO3HO-KaTapabHOTO xapakTepa
¢ OpOHXOITHEBMOHHWEH, BCIEACTBHE CHIDKCHHsI OOINECH pE3WCTEHTHOCTH opraHusMma. Ilpm ceposHoit
MTHEBMOHUHU TKaHb KOHCUCTEHIUS JIETKOIO YIJIOTHEHA, KPaCHOBATOIO IIBETA, IJIEBPA HAIPSKEHHAsI, C
MOBEPXHOCTH pa3pe3a CTeKaeT MyTHOBaThli dkcyaar. [lpm kartapaiapbHON OpOHXOITHEBMOHHH
YYacTK{ JIETKOTO KpPAaCHOBATOTO IIBETA, YIUIOTHEHHON KOHCHUCTEHIINH, C IOBEPXHOCTH pa3pe3a CTeKaeT
MYTHast )XKHJIKOCTb, 2 U3 OPOHXOB TATYUMH CIM3ETION00HBIN SKCYyIaT.

Y onHOW TONOBBI caliraka MPH BCKPBHITHM TOJIOBHOTO MO3Ta YCTaHOBJEH AWArHO3 IIEHYPO3
TOJIOBHOTO MO3Ta C SBHBIMH JUCTPOOUYECKIMH W3MEHEHHUSMH, TPU 3TOM B TOJOBHOM MO3Te
00HapyKEeHbl OJWHOYHBIC, OBATBHOW W BBITSHYTOH (DOPMBI LEHYypyCHl JUIMHOH 110 3-4 ¢M B JICBOM
MOTYIIIAPUN, UHBEIIMPOBAHHOCTh KPOBEHOCHBIX KAITUIUTSIPOB TOJIOBHOTO MO3T'a, B MECTaX OOHAPYKEHHS
napasuTa COeIMHNTENbHAS TKaHb aTPO(PUPOBAHA U SIPKO BBIPAXKEHBI 3aCTOWHBIC SIBICHUS B 001aCTH THA
ria3a, BepakeHa OenkoBast AUCTPOPHsI.
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