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PE®DEPAT

Llenb ucciieoBaHusi — YCTAHOBUTH OCOOCHHOCTH KIIMHUKO-MOP(OIOTHUECKOTO MPOsIBICHUST HEQPOCKIIEpO-
3a y KPYIHOT'O poratoro ckora. OOBEKTOM NMPHKU3HEHHOTO M ITOCMEPTHOTO WCCIECJOBAHWN MOCIYXKHII ILIe-
MEHHOH OBIK TONIITHHU3NPOBAHHON 4E€pPHO-NIECTPOI MOPOBI B BO3pacTe ABYX JieT. Marepuaiiom st 1abopa-
TOPHBIX HCCIIEIOBAaHMH MOCTYXHUIN MPpoOkl KpoBU 1 Mo4H. [lociie BBIHYX/IEHHOTO y00st OBIK OBLI MOJBEPTHYT
MaTOJIOr0aHATOMHYIECKOMY HCCIIEIOBAHUIO, ¢ OTOOPOM IPOO MMOYEUHOM TKAHU TSI IPOBE/ICHHS €€ IaTOTHCTO-
JIOTHYEeCcKOro uccienoBanus. OtodpanHsiii marepuan ¢pukcuposanu B 10,0% pactBope HeWTpaibHOTO (hopMma-
JMHA. 3aTeM IPOBOJUIIM €ro 3aJMBKY B NapaduH 1o oOmenpuHATod MeToauke. V3 nomyueHHbIX napaduHo-
BBIX OJIOKOB M3rOTOBMIJIM CpE3bl TOJIIMHON 5-7 MKM, KOTOpbIE OKpPAIIMBAJIM I'€MATOKCHJIMHOM U J03MHOM.
YcTaHOBIIEGHO, YTO KIMHUYECKas KapTHHA HE(PPOCKIIEPO3a y KPYITHOTO pOraToro cKoTa BKII0OYaeT MHOTr0o0pa-
3Me HeCHenU(PUICCKNX KIMHUYECKUX NMpHu3HaKoB. ClieayeT OTMETHUTh UTO AJIs TaHHOTO 3a00JIeBaHus HanOoee
XapaKTepHbl — NPOTEHHYPHS, CONPSLKCHHAs CO CHIDKEHNEM IUIOTHOCTH MOYH, a TAKXKE aHEMUS, MPOSBILIONIAs-
Csl CHIDKGHHEM YHCIIa 3PUTPOLNTOB U YPOBHS reMorsioOnna. M3 OHOXNMHYIECKNX OTKJIIOHEHHH CIIEAyeT OTMe-
TUTh 3HAUYNTEIHHOE IMOBBIIICHNE B CHIBOPOTKE KPOBU COJICP)KaHMSI MOYEBHHBI, KpeaTHHHHA U (ocdopa, uTo
CBUJIETENILCTBYET O MOYEYHOM HEAOCTATOYHOCTH, a Takke moBbimenne aktuBHocTd AJIT u ACT, uto cBune-
TENILCTBYET O TOPAKEHUHU MEUSHN U CepACYHON MbIlInbl. [Ipy npoBeeHUH MaToNoroaHaTOMUYECKOT0 BCKPBI-
THSI BBISIBJSIFOTCS] N3BMEHEHHSI XapaKTepHbIE ISl IBYCTOPOHHETO XPOHHMYECKOTO HHTEPCTUIHAIBHOTO HepuTa B
CTaJMU CKJIEPO3UPOBAHMSI U aTpouu NaPEHXHMMBI, KaTapajlbHO-)PO3UBHOrO abOMa3uTa, KarapajibHOTO DHTE-
puTa, MyTHOrO HaOyXaHus (3epHUCTON MUCTPO(UH) MeUeHH, OTEKA JETKMX U «ac(hUKTHUECKOTO Cepala», 4To
XapaKTepHO Ul OCTPOW CHCTEMHOW MHTOKCHKAIMu. Ha MHUKpOCKONMYECKOM ypOBHE B TTOYKAX BBISBILIFOTCS
OOIIMpHBIE yYacTKH aTpO(UH MOYEUHON TKAHU, a TAK)KE 3HAUYMTEIbHBIE 10 00BEMY BOCIIAINTEIBHBIC TIPOJIHU-
(hepatsl, cocTosIHe 13 TUMQPOIUTOB, Makpodaros, puOpoOIACTOB U KOJITATCHOBBIX BOJIOKOH.

KiroueBble ciioBa: HeQpockiiepos, Heppo3, KPYIHBI A pOraThlii CKOT, OBIKH, TaTOMOP(OIOrus, maTo-
JIOTUYCCKasa aHAaTOMMUs, THCTOJIOT U, KHI/IHI/IKO-MOp(i)OHOFI/I‘-IeCKoe IIPOSABJICHUE.

Jast uurupoBanusi: Kyapsimos A.A., bana6anosa B.U., [Ipycakos A.B. Knunuko-mopdonoruueckoe
mposiBiieHue Hehpockiepo3a y KPymHOro poraroro ckora / HopMaTuBHO-IIpaBOBOE PEryIMPOBAHUE B BETEPH-
Hapuu. 2025. Ne2. ¢ 130-134. https://doi.org/10.52419/issn2782-6252.2025.2.130

CLINICAL AND MORPHOLOGICAL MANIFESTATION
OF NEPHROSCLEROSIS IN CATTLE

Anatoly Al. Kudryashov!, Victoria Ig. Balabanova?, Alexey V. Prusakov®*

1,2,3 Saint Petersburg State University of Veterinary Medicine, Russian Federation
Dr. of Veterinary Sciences, Prof., Head of the Department of Pathological Anatomy and Forensic Veterinary
Medicine, orcid.org/0000-0002-7529-6307
’Dr. of Veterinary Sciences, Prof., Professor of the Department of Pathological Anatomy and Forensic Veteri-
nary Medicine, orcid.org/0000-0002-1391-7833
*Dr. of Veterinary Sciences, Prof., Head of the Department of Internal Animal Diseases named after A.V.
Sinev, prusakovv-av@mail.ru, orcid.org/0000-0002-3614-4730

ABSTRACT

The aim of the study was to establish the features of the clinical and morphological manifestation of neph-
rosclerosis in cattle. The object of lifetime and postmortem research was a Holstein black-and-white breeding
bull at the age of two years. Blood and urine samples served as the material for laboratory studies. After forced
slaughter, the bull was subjected to a pathological examination, with sampling of renal tissue for its pathohisto-
logical examination. The selected material was fixed in a 10.0% solution of neutral formalin. Then it was
poured into paraffin according to the generally accepted method. Sections 5-7 microns thick were made from
the obtained paraffin blocks, which were stained with hematoxylin and eosin. It has been established that the
clinical picture of nephrosclerosis in cattle includes a variety of nonspecific clinical signs. It should be noted
that this disease is most characterized by proteinuria, associated with a decrease in urine density, as well as
anemia, manifested by a decrease in the number of red blood cells and hemoglobin levels. Among the bio-
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chemical abnormalities, it should be noted a significant increase in serum levels of urea, creatinine and phos-
phorus, which indicates renal failure, as well as increased activity of ALT and AST, which indicates damage to
the liver and heart muscle. An autopsy reveals changes characteristic of bilateral chronic interstitial nephritis at
the stage of sclerosis and atrophy of the parenchyma, catarrhal erosive abomasitis, catarrhal enteritis, cloudy
swelling (granular dystrophy) of the liver, pulmonary edema and "asphyxiated heart", which is characteristic of
acute systemic intoxication. At the microscopic level, extensive areas of renal tissue atrophy are detected in the
kidneys, as well as significant inflammatory proliferates consisting of lymphocytes, macrophages, fibroblasts,
and collagen fibers.

Key words: nephrosclerosis, nephrosis, cattle, bulls, pathomorphology, pathological anatomy, histol-
ogy, clinical and morphological manifestation.
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BBE/IEHHE

VYV KUBOTHBIX MAaTOJOTUHA MOYEBBLACIUTEIbHON
CHUCTEMBI BCTpEYaroTCs JoctaToyHo vacrto [1, 2, 10].
Hedpockiepos, kak MpaBuio, SBISETCS BTOPUIHOM
(dopmoii mopakeHUs MOYeK. Ero BO3HHKHOBCHHE
MOJET OBITh 00YCIOBJICHO MHOXECTBOM AITHOJIOTH-
yeckux (axkropos. Yarie Bcero UMM SIBISIOTCS Xpo-
HUYECKHE AUCTPO(UUECKHE MPOLECChl B IMOYKAX.
Hepenko npuunHoii He(pockiieposa siBISIETCsI CBOe-
BPCMCHHO HE BBISBICHHBIH HEPPUT, OOYCIIOBIICH-
HBI OCTPOIIPOTEKAOIIEH HHPEKITMOHHON 00Ie3HBI0
[9]. Takke OH MOKET BO3HUKATh NPU JIUTEIBHOM
CKapMITUBAaHUN KHCITBIX M HEZOOPOKaYeCTBEHHBIX
KOPMOB, COJIEPKAIMX MHKOTOKCHHBI, TOBBIIIEHHOE
KOJIMYECTBO HUTPATOB WM MecTUImaoB [8]. MHorma
YCTAaHOBHUTH ATHOJOTMYECKUE (aKTOPbl JIAHHOTO
3a00JIeBaHUs HE TIPECTABISICTCS BO3MOKHBIM [3].

Just Hedpockiepoza XapakTepHO XPOHHYECKOE
TEYEHHUE, COIMPOBOXKJIAIOLIEECS NPOrPECCUPYIOLIUM
HapymeHneM (QyHKuH modek. [Tpu 3ToMm, B ocobeH-
HOCTH Ha HaYallbHBIX CTAIHAX Pa3BHUTHs, HaOIrOIa-
IOTCSl HecTenu(pUUECKUe KIMHHYCCKHE TPH3HAKT
(CHMXKEHHE amnmeTuTa W TMPOAYKTUBHOCTH, MHOTEps
MaccChl TeJia U Jp.), 4TO 00YCJIaBJIMBaET €ro MHOTO-
00pa3HyI0 KIMHUYECKYI0 KapTHHY M CYIECTBEHHO
3aTpyAHSAET CBOEBPEMEHHYIO auarHocTuky [11]. B
JabHENIEM, TI0 Mepe MOPaKEHUs] MapEHXUMBI 110-
YeK, HAOIIoaeTcsl pa3BUTHE YPEMHH, OOYCIIOBIICH-
HOM HaKOIJIEHWEM B KPOBU TOKCHYECKHUX MPOJYKTOB
oOMeHa BEMIECTB, KOTOPhIE B HOPME BBEIBOISTCS C
MOYOH. DTO MPUBOAMT K TSHKETON MHTOKCUKAIIUH, B
pe3ynpTaTe KOTOPOH NMPOMCXOIUT MOPAKEHHE BCEX
OpPTaHOB M CHCTEM OPTaHHU3MA.

VYunteiBas 0OBCKTUBHBIC CIIOKHOCTH JTHATHOCTUKH
He(pOoCKIIepo3a, HaMU ObLIA TTOCTaBJICHA [IEJb — YCTAHO-
BUTH OCOOCHHOCTH KIIMHUKO-MOP(HOJIOTHIECKOTO MPOSIB-
JIeHunst He()pocKIiepo3a y KPYITHOTO POraToro CKoTa.

MATEPHAJIBI U METO/TbI

OOBEKTOM TPWKU3HEHHOTO W MOCMEPTHOTO HC-
CIIeIOBAaHUH MOCITY)KHJI TUIEMEHHOW OBIK TOJIITHHH-
3UPOBAHHOM uEpPHO-NIECTPON IMOPOJIbI B BO3paACTE
JIBYX C TIOJIOBUHOM JIET.

Martepuaiom Ui JTaOOPaTOPHBIX HCCIICOBAaHUIMA
MTOCITYKIJIH MPOOBI KpoBU U Moun. OTOOp 1pod Kpo-
BH OCYILLECTBIISIIM U3 IpEMHON BeHbI 32 30 MUHYT J10
YTPEHHETO KOPMJIEHUSI C COOJIOJICHHEM MPaBHII
ACETITUKHU M aHTHCENTHKH. [IpoObI Moun oTOMpanyu B
cTepmiIbHBIe KOHTeHHepsl. [Ipn pacmudposke momy-
YEHHBIX B pe3y/bTare JIAOOPATOPHBIX UCCIEIOBaHUI
JAHHBIX OPHCHTHPOBAJIKMCH HAa (HPUIUOIOTUUCCKUC

KOHCTaHThI, npeanoxxeHusie M.I1. Konnpaxunsim [7].
[Tocne cmeptu ObIK OBbLT MOABEPTHYT MATOJOTO-
AHATOMIYECKOMY HCCIICIOBAHHIO, TIPH KOTOPOM, CO-
TJIACHO TIPHHATHIM TpeOoBaHWAM [4, 5], U1 THCTOIO-
THYECKOTO MCCIIEAOBaHUS 0TOOpamn oOpasmbl TKaHEeH
moyek. [t IPUrOTOBICHHS THCTOIOTHYECKUX CPE30B
MaToJIOrMIeCKuil Matepual ¢pukcuposanu B 10% pac-
TBOpE HEHTpasbHOrO (popMasvHa. 3aTeM MPOBOIUIN
€ro 3aJIMBKY B TapauH 1Mo OOILICTIPUHSITON METOTUKE
[6]. Hanee Ha POTAIIMOHHOM MUKPOTOME M3TOTOBUIIU
Cpe3bl TOJIIMHON 5-7 MKM, KOTOpBIE OKpallUBaJld
TEeMATOKCHJIMHOM ¥ J03WHOM. V3ydeHHe THCTOIIOTH-
YEeCKUX MpErapaToB MPOBOIMIN IPH MOMOIIH CBETO-
ONTHYECKOTO MHUKPOCKOTIA sl OHOJOTHYSCKHUX HC-
cnenoBannii Mukmen-5 JIOMO mnpu yBenuueHHAX
100. MukpodoTorpadupoBaHue IPOBOAMIN Ha IHD-
POBYIO KaMepy C HCIOJb30BaHHEM MPOTPAaMMHOIO
obecrnieuenust Touptek Photonic FMAO0S50.
PE3YJ/IBTATHI H OBCYK/IEHHE

[Ipn cOope aHaAMHECTHYECKHX JIaHHBIX, CO CJIOB
00CITy’KMBAIOIIETO TIEPCOHANA, Y UCCIEAYEMOTO JKH-
BOTHOTO HAOJIIOJAJINCH: OTKA3 OT KOPMA, MOBBIIICH-
Hasl JKakJa, YMEHBIIEHHE KPATHOCTH MOYCHCITyCKa-
HUI U KOJIMYECTBA BBIIACIIIEMONM MOYH, PacCTpoOu-
CTBa THIIEBAPUTEIBHOIN CHCTEMBI, MPOSBIAIONIHECS
NEPUOANUYECKON 1uapeei.

[Ipn mpoBeneHNH KIMHUYECKOTO OCMOTpa OBLIO
OTMEUYEHO: alaTHYHOCTh JXMBOTHOTO, MaTOBOCTb H
JIOMKOCTb BOJIOCSHOTO IIOKPOBA, HalW4YHe OTEKA B
MEXXYEITIOCTHOW o0sacTn, 001acTH NOATpy/IKa, mpe-
ML ¥ TUCTATIBHBIX YYAaCTKOB KOHEUHOCTEH, BUIH-
MBI€ CITU3UCTHIE 000IOYKH ObUTH AHEMHUYHBI.

Temmeparypa Tema OblTa B TIpefenax HOPMBL
Cepneunslii  Tomuok ycuneH. Ilpu nposeneHun
ayCKyJIbTallUU cepAlia ObUIO YCTaHOBIJIEHO, YTO Tep-
BbIIl TOH MPUIIIYLIEH, BTOPOH TOH UMEET BBIPA’KEH-
HBI akueHT Ha aopte. Ilepkyccuell ycTaHOBIEHO
yYBEJIMYEHHE O00JacTH CEepACYHOTO MPUTYIUICHUS.
ApTepuaibpHOe JaBieHHE ObIIO MOBBIMIEHO — CHCTO-
nryeckoe 1o 156, a auactonuyeckoe 10 93 MM pTyT-
Horo ctoyoba. [Tynbsc ydarneH, HarpsoKCHHBIH.

[Ipn otGope mpoO® MouM OBIIO OTMEYEHO, YTO
OHa IIpo3payHasi, cjIaboro CBETIO-KENTOro IBETa
(Ipy HOpME OKPACKH OT CBETJIO-XKEJITOW JI0 CBETIIO-
KopuuHeBoif). JlabopaTopHslii aHanu3 mokasan HU3-
Kyto TioTHOCcTh MouH (1,011 r/mu), Hanmume Genka
(0,5 /1), eOMHWYHBIX JEHKOIMTOB, IPUTPOIUTOB,
SMUTEINATBHBIX KIETOK W IFITHHIPOB.

Ilo pesynpraTaM TreMaTOJOrMYECKOTO aHaIU3a
YCTQHOBMJIM CHIKEHHE COAEPIKAHHUS IPUTPOLIUTOB
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Pucynox 1. T'mcromormuyeckuil cpe3 MOYKHU
obika. Hedpockiepo3. OOmmpHBIC pa3pacTaHus
BOJIOKHHCTOW COCIWHUTEIHHON TKAaHU C aTpoduei
napeHXUMbl. OKpacka reMaTOKCHIIHHOM M 903HHOM.
Veenuuenue *x100.

Figure 1. Histological section of a bull kidney.
Nephrosclerosis. Extensive growths of fibrous con-
nective tissue with parenchyma atrophy. Hematoxy-

-

Pucynok 3. ['mcronornueckuii cpe3 mouku ObI-
ka. Hedpocknepos. Hexpos snmTenust moueyHbIX KaHa-
JIeI ¥ KJICTOYHBIN mpostudepar B uarepcerurmu. Okpac-
Ka TeMaTOKCHJITHOM 1 5031HOM. Y BemmdeHue x 100.

Figure 3. Histological section of a bovine kid-
ney. Nephrosclerosis. Necrosis of the renal tubular
epithelium and cellular proliferation in the interstitium.
Hematoxylin and eosin staining. Magnification x100.

1o 5,7x10%/n (ueTepBan HOpMbI OT 6,4x10%/1 mO
6,8x102/;1), CONMpPSHKEHHOE CO CHUYKCHUEM YPOBHS
remorsiobnHa a0 77,46 /1 (MHTEpBaNm HOPMBI OT
90,0 r/nm mo 126,0 1/1), 4TO YKa3bIBAaeT HAa PAa3BUTHE
aHemuu. Takke OBIJIO YCTAaHOBJICHO HE3HAYHUTEIIFHOE
[OBLIIIEHHE YHClIa JIeHkomuToB 1m0 12,7x109/n
(uaTepBai HOpMBI OT 9,3%109/11 1o 12,5%109/1), uto
MOJKET CBHAETEIBCTBOBATH O HAJTUYUU BOCIAIH-
TENBHOTO OdYara B opraHmsme. V3 OHOXMMHYECKHX
OTKJIOHEHHUH OTMEYEHO 3HAYNTENIFHOE MOBBIIICHHE
COJIEpXKaHUsI MOYEBHHBI - 22,7 MMOJB/JI (HHTEpBAI
HOpMBI OT 3,3 10 6,5 MMOJIB/T), KpeaTnHUHA - 381,6
MMOJIB/JT (MHTEpBai HOpMbI 0T 55,0 10 120,0 MMoiB/
1) u pocdopa - 4,31 MMOIIB/IT (MHTEPBAT HOPMBI OT
1,45 no 2,10 MMoJIIB/IT), 4TO CBHIETEIBCTBYET O T10-
YeyHOH HegocTtaToyHocTH. MMeno MecTo 3HaA4M-
TEIbHOE TIOBBIIICHHE AKTUBHOCTH allaHWHAMHUHO-
tpancdepasnl (AJIT) - 161,3 ME/n (uaTepBan HOp-
MBI 0T 5,0 1o 48,0 ME/n) n acnaprataMmuHoTpaHcde-
passl (ACT) - 432,4 ME/n (naTepBan HOpMBI oT 5,0
1o 48,0 ME/n), cunTaromieecs rmokasaresieM mopaxe-
HUSI ICYCHU U CEPJICYHON MBIIIILIBL.

IIpu BckpeITHH OBIKa OOHAPYKUIN MAaKpPOCKOTIH-

Pu
ka. Hedpockiepos. OOmmmpHbie 00bEMBI BOCTIATTEITH-
HBIX TpoindepaTtoB U3 IMM(OIMTOB, Makpo(haros,
(hubpoOacToB, KOJIIATEHOBBIX BOJIOKOH. Oxpacka
TeMaTOKCUJIMHOM U 503UHOM. Y Benuuenue < 100.

Figure 2. Histological section of a bull kidney.
Nephrosclerosis. Extensive volumes of inflammato-
ry proliferations of lymphocytes, macrophages, fi-
broblasts, collagen fibers. Hematoxylin and eosin
staining. Magnification x100.

YEeCKUE U3MECHEHHMSI, XapaKTEPHBIC JUIS:
1. IBYyCTOPOHHETr0 XPOHUYECKOTO HMHTEPCTUIIHAAIIb-
HOTO HepHTa B CTagUM CKICPO3UPOBAHUS M aTpo-
(hum mapeaxumsl. [Ipu 3TOM 00€ MOYKH UMENN CBET-
JIO-Cepyro OKpacKy. X TMoBepXHOCTh Oblma Oyrpu-
CTOH, a KOHCUCTCHIIUS TUIOTHOW (paccedeHne Imovek
notpedoBajo onpeaeiaéHHoro ycuaus). Ha mosepx-
HOCTH pa3pe3a BBLACISIMCH OOLIMPHBIC OYaru M Tsi-
JKM COEJMHHUTENLHON TKaHH cepo-0esoro nBera u
yYMEHbIIIEHHAs B 00bEME ITAPCHXHUMA;

2. KaTapajlbHO-3PO3UBHOTO abOMa3nuTa: CIU3UCTast
o0osouka celuyra OblIa HaOyXIIasi, KPaCHOTO IIBETA
C HEMHOTOUYHCIIEHHBIMH OKPYTJIBIMH MTOBEPXHOCTHBI-
MU MOBPEXICHUSMH — 9PO3HSIMHU;

3. KaTapaJbHOIO OJHTEpHUTA: CJIM3UCTas 000JI0YKa
TOHKOW KHIIKHM Oblila HaOyXIlas, KpacHOro IBETa,
OOMIIBHO MOKPBITA CIU3BIO;

4. MmyTHOrO HaOyxaHus (3epHUCTOH JAUCTPOhHN)
MIEYeHN: OpraH ObII yBeNnudeH B o0beme (MMel Mpu-
TYIUIEHHBIM ~ Kpaif), HaOyXmmH, KpacHO-cepo-
KOPHYHEBOTO I[BETA C TIOBEPXHOCTH U Ha pa3pese;

5. oTéka nérxkux: N€rkue ObUTH HEMHOTO YIUIOTHEHBI,
KpacHbIE C CEPbIM OTTEHKOM, B OpoHXax OOHapyKu-
BaJIaCh BOJSIHUCTAsI MEHHUCTAsl JKHJIKOCTb, & MEJKHe
(hparMeHTHI TETOYHOH TKaHU HE TOHYJIH B BOJIE;

6. «aCOUKTUIECKOTO CEepJIIa»: MOJIOCTH MPABOM TO-
JIOBUHBI cepiia ObUIM PACIIMPEHbI M HAIOJIHEHbI
JKHJIKOH KPOBBIO C HEOOJIBITMMU CBEPTKAMHU.

[Tpn M3y4eHUM THCTOJOTHYECKHX CPE30B B CO-
CTaBe MoveK ObUIM 0OHApY)KeHBI OOIIUPHBIE pa3pac-
TaHWS BOJOKHHUCTOH COSIMHUTENLHON TKAHU ¢ adCo-
JIOTHBIM OTCYTCTBHMEM MAapEHXHMBI, TO €CTb C aTpo-
(uelt mapeHXUMBI.

Bo Bcex wuccrenoBaHHBIX 00pa3max Hapsity C
aTpo(uel mapeHXUMBbl IPUCYTCTBOBAIIN 3HAYUTEIb-
HbIE TI0 00BEMY BOCHAIMTEINIBHBIE MpONU(EpaTsl 13
muMGpOoLUTOB, Makpodaros, GpuoOpodIacToB, KoJuIa-
TEHOBBIX BOJIOKOH.

3AK/IOYEHUE

Hcexons 13 nonydeHHbIX JAaHHBIX, MOKHO IPUI-
TH K BBIBOAY, 4UYTO KIMHWYECKAas KapTHWHA
HePpPOCKIIe3a y KPYITHOT'O POraToro CKOTa BKJIFOYACT
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MHOTOOOpa3fe HEeCTEeMUPUUECKUX  KIMHUICCKUX
npusHakoB. Cremyer OTMETHUTH YTO ISl JAAHHOTO
3a0osieBaHUsT HanboJiee XapaKTEepPHbI NMPOTEHHYPHS,
COIIPSDKEHHAs CO CHW)KEHHMEM IUIOTHOCTH MOYH, a
TAKKe aHEMUsl, MPOSIBIISIONIEECs] CHUIKEHHEM 4YHnclia
SPUTPOLMTOB M YPOBHs reMorsiobnHa. 13 onoxumu-
YECKUX OTKJIOHEHUH CIIEIyeT OTMETUTH 3HAYUTEIb-
HOE TOBBIIIEHHE B CHIBOPOTKE KPOBH COJEPIKAHUS
MOYEBHUHBI, KpeaTHHUHA U (pocdopa, 9TO CBUICTEIh-
CTBYET O MOYEYHOH HEJOCTATOYHOCTH, & TAKXKE II0-
oimenue aktuBHocT AJIT u ACT, uto cBHIETENb-
CTBYET O MOPAXEHUH MEYECHH M CEPJICUHON MBIIIIIBI.
[Tpu npoBegeHNH NAaTOJIOr0aHATOMHYECKOTO BCKPbI-

THUSI BBISIBICHBI M3MEHCHUS, XapaKTepHbIC AT ABY-
CTOPOHHETO  XPOHHYECKOTO  HHTEPCTHIHAIBHOTO
HedpHuTa B CTaJUM CKICPO3UPOBAHUS U aTPOpUH
MApEHXHUMBI, KaTapaJlbHO-3pO3UBHOr0 aboMmasura,
KaTapajlbHOr0  SHTEPUTA, MYTHOrO  HaOyXaHUs
(3epHucTOil mucTpouu) TedeHu, OTEKa JETKUX U
«ac()UKTUYECKOTO CEep/Ia», 4YTO XapaKTepHO I
OCTpOM cucTeMHON HMHTOKcHKauuu. Ha mMuxpocko-
MMIYEeCKOM YPOBHE B MOYKaX OOHApY)KEHBI 0Ommp-
HBIE y4YacTKH aTpO(HUM MOYEUHON TKAaHU, a TaKXKe
3HAYUTEJbHBIC TI0 00BEMY BOCIIAIUTEIBHBIC TIPOJIHU-
(epartsbl, cocrosimue U3 JIUMQOIUTOB, Makpoharos,
(prOpo0IACTOB 1 KOJIIATCHOBBIX BOJOKOH.

CIIHCOK HCTOYHHKOB

1. Apo3mosa JL.U. [Tatomopdoorus modek Mpu TePMUHAIBHOMN CTaIiH XPOHMYECKON ITOUYEYHON HE0CTaTOd-
Hoctu y komiek / JLU. Ipo3nosa, C.B. Caynun / Arpapssiii BectHuk Ypana. 2019. Ne 3(182). C. 32-36. DOI
10.32417/article 5ce3fc34dd2ba3.21973202

2. lpoznosa JI.W. [Tonumopduam naroJorndeckux MmporeccoB B OpraHax BHICOKONPOAYKTHBHBIX KUBOTHBIX /
JLU. Opo3nora, M. A. lllkypatoBa, M.B. PsamocoBa // AkTyanbHbIe BOIPOCH! IATOJIOTHH, MOP(OJIOTHH U Tepa-
MUY JKUBOTHBIX : Marepuansl 20-1f HAMMOHATBHON HAYyYHO-TIPAKTHUECKOW KOH(PEPCHIINN C MEXKITyHAPOIHBIM
YYacTHEeM I10 MaTOJIOTHIECKOI aHaTOMHH KUBOTHBIX, Y ha, 01 saBaps — 20 2020 roga / MHUHUCTEPCTBO CEIb-
ckoro xossiictBa PO, ®I'bOY BO «bamkupckuii rocynapcTBeHHbIN arpapHblil yHuBepcutety; ®I'bOY BO
«YpaJbCKUH TOCYIapCTBEHHBIM arpapHbBIi YHHBEPCHTET»; MEXIyHapoaHas OOIIECTBEHHAs OpPTraHH3aIUs
«MexayHapoiHas aKkaieMHsi arpapHoro oopaszoBanusy». Y da: bankupckuii rocy1apcTBeHHbIN arpapHblil YHH-
Bepcuret, 2020. C. 88-99

3. Ky3nenoB A.®., CrexonsHUKOB A.A., Anemaiikua W.JI. u np. KpymHslit poraTslii CKOT: cofiepykaHue, KOpM-
neHue, OOJIe3HN: UAarHOCTHKA M JieueHHe : ydeOHoe rocodue 1yt By3oB / A.@. Kysnenos, A.A. CTekoibHH-
koB, W.JI. Anemaiikus [u np.]. 6-¢ nuzganue, crepeorunsoe. Cankr-Iletepoypr : UsmatensctBo "Jlans", 2024.
752 c. ISBN 978-5-507-47692-3

4. Kympstmmo A.A. TlatomoroanatoMuveckasi IHATHOCTHKA OOJIE3HEH KPYIHOTO pPOraTtoro ckora. MoHorpa-
¢us / A.A. Kynpsimmos, I.H. Ilynoskun /. M.: OO0 «IIpel00mpuaT». 2018. 288 C.

5. Kynpsmos A.A. [laTonoroanaroMmuyeckoe BCKPBITHE TPYIOB KUBOTHBIX - YacTh 2. TeXHuKa UccIe10BaHNs
OTJICJIBHBIX OpraHoB. Berepunapnas npaktuka. 2005. Ne 1. C. 31-35

6. Kynpsmos A.A. IlatonoroaHaToMHYecKO€ BCKPBITHE TPYIHOB KHUBOTHBIX. YacTh 1. YCIOBHUS BCKpPBHITHA,
MOPSAOK BCKPBITHS TPYIOB )KMBOTHBIX pa3HBIX BUIO0B. BetepuHapHas mpaxtuka. 2004. Ne 4. C. 27-31.

7. Mepkynos I'.A. Kypc narosnororucronoruueckoit rexuuku. JI.: Menrus. 1961. 360 c.

8. MeTo/IpI BeTeprHAPHOW KIIMHIUYECKOW TabOpaTOPHOH MHAarHOCTUKM: cripaBoyHUK / ox pexn. M. I1. Konmpa-
xuHa. M.: KonocC, 2004. 519 c.

9. Meronbl THAarHOCTUKU OOJIE3HEH CeTbCKOXO3IHCTBEHHBIX KHBOTHBIX: YueOHoe mocobue / mon pen. A.IL
Kypneko u C.I1. Koanépa. CII6.: U3natenbctBo «Jlanby, 2018. 208 c.

10. [Tnemakosa B.W. [Taromopdornornueckre M3MEHEHUs MPU YPOLMCTUTE M MHeIoHe(hpUTe CBUHOMATOK /
B.W. ITnemakosa, JL.U. [Ipo3nosa // Berepunapus. 2005. Ne 3. C. 20-24

11. Anue A.A., Aunpeesa H.JI., baxxenosa H.b. u np. CripaBouHHK BeTepUHAPHOTO (enbaimiepa : YdueOHoe
mocobue ams cno / A.A. Amues, H.JI. Aaapeesa, H.b. baxxernosa [u np.]. 4-¢ u3nanue, crepeorurHoe. CaHKT-
[etepOypr : Jlans. 2024. 896 c. ISBN 978-5-507-49438-5

REFERENCES

1. Drozdova L.I., Saunin S.V. Pathomorphology of the kidneys in terminal stage chronic renal failure in cats.
Agrarian Bulletin of the Urals. 2019;3(182): 32-36. (In Russ) DOI 10.32417/article Sce3fc34dd2ba3.21973202
2. Drozdova L.I., Shkuratova I.A., Ryaposova M.V. Polymorphism of pathological processes in the organs of
highly productive animals. Actual issues of pathology, morphology and therapy of animals: Proceedings of the
20th national scientific and practical conference with international participation on pathological anatomy of
animals, Ufa, January 01 - 20 2020 / Ministry of Agriculture of the Russian Federation, Bashkir State Agrarian
University; Ural State Agrarian University; International public organization "International Academy of Agrar-
ian Education". Ufa: Bashkir State Agrarian University. 2020. P. 88-99 (In Russ)

3. Kuznetsov A.F., Stekolnikov A.A., Alemaikin I.D. et al. Cattle: maintenance, feeding, diseases: diagnostics
and treatment: a textbook for universities / - 6th edition, stereotyped. St. Petersburg: Lan Publishing House.
2024. 752 p. (In Russ) ISBN 978-5-507-47692-3

4. Kudryashov A.A., Pudovkin D.N. Pathological diagnostics of cattle diseases. Monograph. Moscow: OOO
Pre100print. 2018. 288 p. (In Russ)

5. Kudryashov A.A. Pathological anatomical dissection of animal corpses - Part 2. Technique for examining
individual organs. Veterinary practice. 2005;1:31-35 (In Russ)

6. Kudryashov A.A. Pathological anatomical dissection of animal corpses. Part 1. Autopsy conditions, proce-
dure for dissection of corpses of animals of different species. Veterinary practice. 2004;4:27-31 (In Russ)

Hopmarusno-tipaBoBoe perysupoBanue B Berepunapun / Legal regulation in veterinary medicine, Ne 2, 2025 r. 133



7. Merkulov G.A. Course in pathohistological technique. L.: Medgiz. 1961. 360 p. (In Russ)

8. Methods of veterinary clinical laboratory diagnostics: handbook / ed. by I. P. Kondrakhina. Moscow: Ko-
losS. 2004. 519 p. (In Russ)

9. Methods of diagnosing diseases of farm animals: A tutorial / edited by A. P. Kurdeko and S. P. Kovalev. -
St. Petersburg: Lan Publishing House. 2018. 208 p. (In Russ)

10. Pleshakova V.I., Drozdova L.I. Pathomorphological changes in urocystitis and pyelonephritis of sows.
Veterinary science. 2005;3:20-24 (In Russ)

11. Aliyev A.A., Andreeva N.L., Bazhenova N.B. et al. Handbook of a veterinary paramedic: A tutorial for
spo. 4th edition, stereotypical. Saint Petersburg: Lan. 2024. 896 p. (In Russ) ISBN 978-5-507-49438-5

[Mocrynuna B penakuio / Received: 10.04.2025
[Moctynuna nocne peuensupoBanus / Revised: 15.04.2025
[punsra k mybmukanuu / Accepted: 26.06.2025

134 HopmatusHo-1ipaBoBoe peryiauposanue B Berepunapuu / Legal regulation in veterinary medicine, Ne 2, 2025 r.



