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PE®EPAT

PacmpocTpaHeHHOCTB NATOJIOTHIl CyCTaBOB MAJbIEB Y MOJIOYHOIO CKOTa B YCIIOBH-
SIX WHTEHCHBHOTO BEJCHUS XMBOTHOBOJICTBA OMpEAEIICT HEOOXOANMOCTh MOUCKA
Hay4yHO OOOCHOBAHHOI'O MOJXOJA K U3Y4EHMIO 3a00JIeBaHUN IUCTaIbHOTO OTAENA
KOHEYHOCTEH C TNPHBJICYCHUEM JaHHBIX MOP(OJIOrMYECKUX HCCIeNOBaHUNA. ITO
HEOOXOAMMO ISl COBEPIICHCTBOBAHHMS METO/OB NMPOGUIAKTUKHA U JAUATHOCTHKU
MATOJIOTUH KOHEYHOCTEH y KPYITHOI'O pOraToro CKOTa M CBSA3aHO C TEM, YTO Je-
CTPYKTHBHBIE N3MCHEHHS B 3TOM aHATOMUYECKOM PETHOHE NMPHUBOJAT K CUCTEMHBIM COOSIM B
OpraHU3MeE U CONPOBOXIAIOTCS CHI)KEHHEM NPOAYKTHBHOCTH XMBOTHBIX. B HacTosIiee Bpems
M3y4YeHBI HE BCE ACIEKTHl IAaTOTeHEe3a apTPO30B MABLEBBIX CYCTaBOB Y KOpoB. Llenb paboTsr —
MIPEACTaBUTh JTAaHHBIE 0 MOP(HOJIOTNIECKUX U3MEHEHUIX CECaMOBHIHBIX KOCcTeH Tpereil (aman-
TH, UX CBSI30K U KOCTHO-CBSI30YHBIX COCJUHEHUI Yy KOPOB MOJOYHOTO HANpPABICHUS MPOAYK-
TUBHOCTH. VI3y4eHbl M30JMPOBAHHBIE aKPOMOAUH OT 20-TH TONIITHHHU3UPOBAHHBIX KOPOB B
Bo3pacte 4-x jer. CeKIMOHHBIN MaTepHal MOABEPrald aHaTOMUYECKOMY MpErnapHUpOBAHUIO,
IIPY 3TOM OCMAaTpPUBAIH KOTBITLEBBIC CYyCTaBbl 3 M 4 TajblEB, aKIECHTHPYSI BHUMAaHNE HA CO-
CTOSTHMM CECaMOBHIHBIX KocTed Tpereil (amanru. CycTaBHbIE HOBEPXHOCTH CECaMOBHIHBIX
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KOCTCI‘/II, KOCTHO-CBA30YHBIC COCAUHCHHUA U 6OKOBLIC CBA3KH NOABEpPrajiu ruCToJIOTHYCCKOMY
HCCIIEIOBAHHIO MO OOIIENPHHATON METOAMKe. MUKponpenapaThl H3y4alld ¢ TOMOIIBIO MUKPO-
ckonoB Jenamed-2 u MicroScreen. B pesymnbraTe mpoBeIEHHBIX HCCIEIOBAHWUN ITONyYEHBI
OpHUTHHAJIbHBIE JaHHBIE O AECTPYKTUBHBIX M3MEHEHMSAX CYCTAaBHOW IOBEPXHOCTH CECaMOBHUI-
HBIX KOCTEH TpeTbeil (paNaHrd, COCTOSHIN KOCTHO-CBSI30YHBIX COSITUHCHUI U CBA30K, YTO JIO-
TIOJNHSET MPEACTABICHUS O TIIyOUHE W PACIPOCTPAHSHHOCTH MATOJOTHYECKOrO Mporecca mpu
apTpo3ax KOMBITIEBOTO CyCTaBa y KOPOB MOJIOYHOTO HAIpaBJIeHHsI POYKTHBHOCTH.

BBEJIEHHUE / INTRODUCTION

Hecmotpst Ha TO, 9TO COBPEMEHHBIE CIIO-
coOBI CoziepKaHusl, TPAHCIIOPTUPOBKU U Tie-
PEroHOB KPYIHOI'O POraToro CKOTa MOJIOYHO-
TO HanpaBJIeHHUs MPORYKTHMBHOCTH, a TaKkKe
HOBbIE METOZbl (PUKCAIMU M CHOCOOBI J10e-
HUSI TO3BOJIMITH CHU3HUThH TPaBMaTU3M, apTpo-
JIOTHYECKHE TaTOJIOTHH B O0JIACTU AMUCTAIIb-
HOTO OT/JeNla KOHEYHOCTEH IO-TIPeKHEMY
IIMPOKO PACTIPOCTPAHEHBI Y 9THX )KUBOTHBIX
[1-3]

OTO CBA3aHO C TEM, YTO Ha MEPBBI IIaH
BBIXOJISIT MHBIE ATHOJIOTHUECKHE (DaKTOPHI, B
YaCTHOCTH, THITOKMHE3HsI, BO3POCIIAs aHTPO-
MIOTEHHAsl Harpy3ka M TOBBIINICHHE CKy4YCH-
HOCTH TIPH COAEPKaHMH CTa/la B KOPOBHUKAX
[4, 5].

Ha stom ¢Qone B xome opronenuyeckoi
JUCTIaHCepU3allil YacTO BBIABISIOTCS apT-
PO3BI MANBIEBBIX CYCTaBOB, U3 KOTOPBIX OCO-
OCHHO 3HAYUTEIBHO MOPAKAIOTCS KOMBITIIC-
BbIE CyCTaBbl. JTO CONPOBOXKIAETCSI BBIPA-
KEHHBIM OOJIEBBIM CHHAPOMOM, HapyIIEHH-
€M JIOKaJIbHOU reMoiuHaMuku [4 - 12].

[Ipn w3yuyeHMM MAHHON NATONOTHHM HE
YAETSUIOCh BHUMAHUS A€CTPYKTUBHBIM H3Me-
HEHUSIM CECaMOBUIHBIX KOCTEH, KOTOpHIE,
KaK U3BECTHO, UTPAIOT BaXKHYIO POJb B 00ec-
MEYCHNH OMOMEXaHWKHW KOHEYHOCTH, OITH-
MU3UPYS] YIOJ TPUKPEIUICHUS CYXOXKHIHS
TyOOKOTO crudares manbia K KOCTH.

MATEPUATI W  METO/bI
MARTERIALS AND METHODS

B wmccrnenoBanny MCHONB30BAHBI N30JTH-
poBaHHBIE aKpornoguH OT 20-TH TOJIIITHHU-
3UPOBAHHBIX KOPOB B Bo3pacte 4-x neT. Cek-
LIUOHHBINA MaTepHa MojBepraiy aHaTOMHUYe-
CKOMY MpenapupoBaHHIO, MPU ITOM OCMaT-
pUBAIN KOMBITIIEBBIE CYCTaBHl 3 W 4 maib-
1IeB, aKIEHTHUPYs BHUMAaHHE Ha COCTOSHHU
CeCaMOBHUIHBIX KocTell Tpeteit pamanru. s
AQHATOMHYECKOTO TIPEIapUpOBAHUS HCIIOJIb-
30BalM U30JIUPOBaHHbIE KHCTU. [ rucro-
JIOTMYECKUX MCCIIe/IOBaHUH OTOMpaiy mare-

/
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pHan U3 CyCTaBHBIX ITOBEPXHOCTEH cecamo-
BUJHBIX KOCTEH M KOCTHO-CBS30UHBIX CO-
eIMHEHU (?HTE30B) OOKOBBIX CBS30K.

UccnenoBanus mnposoxwim 1o oOme-
TIPUHSTOW METOMKE: MaTepuall (PUKCHpoBa-
m B 10%-M pactBOpe (hopmannHa, 3ai1HBa-
IM B napaduH, TOTOBHJM CPE3bl, KOTOPHIE
OKpAIUBAIM TeMAaTOKCUIMHOM M J03HHOM
JUTSL OTIEHKH 00Imei Mopdororudeckoit kap-
TUHBI, 10 Ban-I'm30oH mnd BH3yanusanuu
COCTOSTHMSI KOJIJIATE€HOBBIX CTPYKTYp M ajlb-
IIMAHOBBIM CHHUM JUIS OLIEHKH COJEpKaHHs
CYMMapHbIX (Gpakiuid TIMKO3aMHHOTIIKA-
HOB M W3y4alll C IOMOIIbI0 MHUKPOCKOIIOB
Jenamed-2 u MicroScreen.

HccnenoBanusi TpOBEACHBI B paMKax
BBIIIOJIHEHUS HCCIIEN0BaHuH 110 rpanty Poc-
cuiickoro HayuHoro ¢onma Ne23-16-00023
«Merabonmmueckne U MOP(PODYHKINOHATH-
HBIC B3aWMOCBSI3M TP  OPTONEAMYECKUX
MIATOJIOTHSX Y BBICOKONIPOAYKTHBHOTO KPYII-
HOTO POraToro CKOTa Kak HaydHas OCHOBa
pa3paboTKKU METOJI0B UX KOPPEKIHMU H IPO-
(bUITaKTHKNY.

PE3YJIbTATBI / RESULTS

B pesynbrare npoBeaeHHBIX UCCIIE0Ba-
HUI OBIJIO YCTAHOBIICHO, YTO apTPO3bl Tpe-
Thell (hallaHTH TOCTOSHHO COMPOBOXKIAIOTCS
JIECTPYKTHBHBIMH ~ M3MEHEHHSIMH ~ CEcamMo-
BUIHBIX KOCTEH, KOTOpBIC BBIPaKCHBI B
OoJIbIIeH CTETIeHN Ha JAaTepalbHOM IMaJIbIIC.
DTO MpOSIBISIETCS pa3pylICHUEM CYCTaBHOTO
XA, BIJIOTH JI0 €TO MOJHOTO JIOKAJIBHOTO
WCUE3HOBCHMs, B TOM 4YHucie B oOnacTu
KOCTHO-CBSI30YHBIX COeIMHEHHH (puc. 1).

[Tpn MUKPOCKONMYECKUX HCCIIETOBAHU-
X CYCTaBHOW IMOBEPXHOCTH CECaMOBUJIHOM
KOCTH TPETheH (paraHTH BBISBICHA 0UaroBas
JIECTPYKIMS CyCTaBHOTO Xpsillla U €ro 3aMe-
IIEHNE COCAMHUTEIFHOTKAHHBIM pereHepa-
ToM (puc. 2). IlepudokansHo oT obnactu
JIECTPYKIIMU MEKTEPPUTOPHAIBHBIA U MaT-
PHKC CYCTaBHOTO Xpsillia OO€HEH TJIMKO3a-
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MHHOTJIMKaHAMH, XOHJPOLMTHI ITMKHOMOP®-
HBI WJIM HEKPOTUYECKH W3MEHEHBI, YTO yKa-
3bIBA€T HA TEHACHIMIO K PaCIPOCTPAHEHHIO
MOBpEXk/eHNsA. B cecaMoJBHIHBIX KOCTSX
oOHapy»XeHa BakHas Haxojka. Ha nmectpyk-
TUBHO W3MEHEHHOM IOBEPXHOCTH, IOKPHI-
TOW MaHHYCOM, HAOJIOJAeTCsl MPOHUKHOBE-
HHUE C TIOBEPXHOCTH B MEKTpaOeKyJspHbIC

Tpouueckux paccTpOHCTB M3-3a Hapylle-
HUS MHHEPBAIUU CTEHOK COCYIOB.

Kpome Toro, cTpyKTypHBIE M3MEHEHHS
HaOJIIoalll B KOCTHO-CBS30YHBIX COCJIUHE-
HHUSAX CECAMOBHJHBIX KOCTeH (dHTe3ax).
KoCTHO-CBS304YHBIEC COCANHEHHS CECAMOBH/I-
HBIX KOCTCH OTHOCATCA K (hUOPO3HO-
XPSIIIEBOMY THIY, B HHX THCTOJIOTHYECKH
OTIPEJIeISIFOTCSL 30HBI  CBS3KH, (HOPO3HOTO
Xpsillla, MHHEPAIM30BAHHOTO (HOPO3HOTO
XpAlla U CyOXOHIpambHOM KocTH. B 00ma-
CTH DHTE3a BBIBICHBI NPU3HAKH OTEKa B
obmactn (puOpo3HOTrO Xpsimia, TPEHIMHBI B
30HE MHHEPAJIN30BaHHOTO (PHOPO3HOTO XPsi-
112, a TAKXKE papeduKanus cyoXoHApaTbHOH
KocTH. Bce 3TO CBUIETENBCTBYET O mepMa-
HEHTHOM MHKPOTPAaBMHUPOBAaHHH DJHTE3a H
CHOCOOCTBYET yCYryOJCHHIO TaTOJIOTHYe-
CKOTO cocTostHUSA (pHcC. 3).

p

351

IIPOCTPAaHCTBA COCOUHUTEIBHON TKAaHHU, CO-
Jiepakaliiell He TOJIbKO KPOBEHOCHBIE COCYIbI,
HO W KpYITHBIE HEPBHBIC CTBOJMKH. OTOT
(haKT CBUAETENBCTBYET O TOM, YTO IIPU apT-
PO3€ KOMBITLEBBIX CyCTaBOB MOXKET HE TOJIb-
KO pa3BHBaThCsl BHIPAKEHHBIH 00JIEBOI CHH-
JIPOM, HO ¥ MIPOUCXOJUThH YCyryOieHue Juc-
TpoHUUYECKNX M3MEHEHHH Ha T0YBE HEWpo-

Pucynox 1 — JecmpyxkmusHvie usmenenus
CYCMABHO20 XPAWA HA CYCMABHOTU NOGEPX-
HOCMU CecamosuOHOU KOCMu mpemel
gananeu y kpynnozo poeamozo ckoma.

1 — cecamosuonas Kkocms, cmpeikou no-
Ka3awn 0eghexm cycmagho2o Xpsiud.

2 — cycmaenas nogepxsocms 3 pananu.

BrIpaxeHHBIE CKIEPOTHYECKHE H3MEHEe-
HUS HAOJIFOA0TCS B OOKOBBIX CBA3KAaX ceca-
MOBUIHON KOCTH. Tak, BBISIBIEHBI CKIEPOTH-
YeCKHEe W3MEHECHHS B TNyYKaxX IUIOTHOU
o opMIICHHOI COeTMHUTENLHOM TKaHu, (op-
MHUPYIOIIAX CBS3KY, a TAKXKE B dHI0ACCMAITb-
HBIX MPOCJIONKAX PBIXJION BOJOKHHUCTOH CO-
CJIMHUTENILHOU TKaHHU (puC. 4).
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Pucynox 2 — Muxpocmpykmypa cycmagnozo xpawa u cyoOXoHOPAanbHOU KOCMU CeCaMO8UO-
HOU Kocmu mpemeli pananeu KpynHo2o po2amozo cKOma npu apmpo3e KOnblmyesozo cy-
cmaea.

A — obracme ¢ omHocumenvHoOl COXPAHHOCMbIO CYCmasHo2o xpawa (1): nogepxnocmo xpsi-
Wa HeposHas, pPOHM MUHEPATUIAYUY He ONPeOeiaemcsl, COOePIHCanue CYMMAPHbIX 2IUKO3a-
MUHO2IUKAHOG CHUICEHO (C1abas anbyuano@uiuus Mampurca). 2 — cybXoHOpanbhas KoCb.
Anvyuanosuwiii cunuil, x40. b — cpedHsas 30Ha cycmasHo2o Xpawa: UHMEHCUBHAS AlbYUAHO-
Qunus (3erenoe okpawiuearue) HAOIIVOAeMEs TUllb 04A2080, OKOIO0 U302EHHBIX SPYNN Kile-
MOK, 8 OCMAIbHBIX 30HAX UHIMEPMEPPUMOPUATLHO20 MAMPUKCA COOEPIUCAHUE 2TUKO3AMU-
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HO2UKAHO8 CHUMICeHO. Anvyuarnosvuil cunuil, X400. B — oonacme decmpyKkyuu cycmagno2o xpsi-
wa: kpail degpekma chopmuposar cycmasuvim xpsaugom (1), degpexm 3anonnen coeounumens-
Hotl mranwio (2). CybxonopanbHas Kocmu (3) umeem paspexicenHyro cmpykmypy. Anvyuano-
svuil cunutl, x40. I’ — coedunumenvnomrannbviil pecerepam (1) cooepacum kpynnvle KpogeHoc-
Hble cocyobl (cmpenku), 2 — cyoxonopanvhas kocme. Anvyuanosuiii cunuil, x40. [ — coeounu-
menbHas MKAHb pe2eHepama NPOHUKAem 6 MelcmpabexyispHble NPOCMPAHCIMEA U COOePIHCUN
KposeHocHbvie cocyobl (1) u nepenvie cmeoauxu (2). I'emamoxcunun u 303un, x200. E — kpati
depexma: cycmasnoi xpsiwy (1) cooeporcum nukHomop@uvie XoHOpOyUmvl, Ha €20 NOBEPXHO-
Ccmu 8UOEH COeOUHUMENTbHOMKAHNBIL RAHHYC (2), npododcalowutics Ha 0oaacms dedexma.
Temamoxcunun u 303un, x400.

Pucynox 3 — Mukpocmpykmypa kocmmo-
CBA30UHO20 COCOUHEHUS CeCaMOBUOHOU
rKocmu 3 pananeu u 60K0BOU CE53KU.

1 — obracmo hubposnozo xpsiwa ¢ npu-
3HaKamu omexa, 2 — 0O1acmbs MUHEPalU-
308AHH020 PUOPO3HO20 XPAUA COOEPIHCUM
mpewurbvl (NOKA3aHbl CMPEKOLL),

3 — cybxoHOpanvhas kocms pape@uyupo-
eana. Ban-I'uzon, x100.

BbIBO/IbI / CONCLUSION

[IpoBeeHHBIE UCCIICNOBAHMS TOKA3AIIH,
YTO apTPO3bI KOMBITLEBOIO CYCTaBa COMPO-
BOX/IAIOTCS JICCTPYKIMEH CYCTaBHOTO Xpsi-
[a ¥ DHTE30MATHUSIMH CECaMOBHIHBIX KO-
cTell Tperell (anaHru, pyOLOBBIMU M3MEHE-
HISIMH UX CBSI309HOrO ammapara. Jlectpyk-
THBHBIC M3MCHCHHS CECAMOBHAHBIX KOCTEH
BHOCST CYIICCTBEHHBI BKJIaJ B OTpaHHYC-
HHE MOJBIKHOCTH CYCTaBa, a Takxe B (op-
MHpOBaHHE OOJICBOIO CHHIPOMa U HeEHpo-
TpoHUeCKUX HAPYNICHUH MPH MATONOTHSX
JUCTAJIBHOTO OT/eNa KOHEYHOCTeH KPYIHO-
ro poraroro ckora. IlomydeHHBIC HaHHBIC
JOTOJHSIOT MPEICTABICHUS O IaTOTeHe3e
apTPO30B KOMBITLEBBIX CYCTABOB.

Pucynox 4 — bokosas ceazka
cecamosuoHol Kocmu mpemeti Qaianeu.
1 — nyyKu Konnazeno8vIx 6010KOH
¢ npusnaxkamu oeghopmayuu Ha goue
CKILepO3d, CMPerKamu NOKA3aHbl
NPOCIOUKY PLIXTIOU 80JIOKHUCTOU
COCOUHUMENLHOU MKAHU ¢ NPUSHAKAMU
ckneposa. I'emamokcunun u 303un, x100.

MORPHOLOGICAL CHANGES OF
THE SESAMOID BONE WITH AR-
THROSIS OF THE UNGULATE JOINT

Borkhunova E.N. — D.Biol.N., Associ-
ate Professor, Head of the Department of
Anatomy and Histology named after Prof.
A.F. Klimov https://orcid.org/0000-0003-
2355-8616; Belogurov V.V. * — K. Vet N.,
Associate Professor of Veterinary Surgery
https://orcid.org/0000-0003-0204-3808;
Pozyabin S.V. — Doctor of Veterinary Sci-
ences, Professor, Rector of the K.I. Scriabin
Moscow State Medical University, Head of
the Department of Veterinary Surgery
https://orcid.org/0000-0002-3825-6082;

353


https://orcid.org/0000-0003-2355-8616
https://orcid.org/0000-0003-2355-8616
https://orcid.org/0000-0003-0204-3808
https://orcid.org/0000-0002-3825-6082

Me>xdyHapoOdHbIl eecmHuKk eemepuHapuu, Ne 3, 2025 2.

Kuznetsova ML.A. — ass. kaf. anatomy and
histology of animals named after Prof.A.F.
Klimov  https://orcid.org/0000-0002-2031-
12907; Nabokov S. V. — ass. kaf. anatomy
and histology of animals named after
Prof.A.F. Klimov.

Federal State Budgetary Educational
Institution of Higher Education «Moscow
State Academy of Veterinary Medicine and
Biotechnology — MVA named after K.
Skryabiny

*kalanchal23@mail.ru

Financing: The research was carried
out as part of research under the grant of the
Russian Science Foundation Ne23-16-00023
"Metabolic and morphofunctional relation-
ships in orthopedic pathologies in highly
productive cattle as a scientific basis for the
development of methods for their correction
and prevention."”

ABSTRACT

The prevalence of finger joint patholo-
gies in dairy cattle in conditions of intensive
animal husbandry requires the search for a
scientifically based approach to the study of
diseases of the distal extremities using data
from morphological studies. This is neces-
sary to improve methods for the prevention
and diagnosis of limb pathologies in cattle
and is due to the fact that destructive changes
in this anatomical region led to systemic
failures in the body and are accompanied by
a decrease in animal productivity. However,
not all aspects of the pathogenesis of arthro-
sis of the finger joints in cows are currently
studied. The purpose of the work is to pro-
vide data on the morphological changes of
the sesamoid bones of the 3rd phalanx, their
ligaments and bone-ligament connections in
cows of the milk direction of productivity.
Isolated acropodies from 20 cows of
holstinized cows of 4 years old were studied.
The sectional material was anatomically dis-
sected, and the hoof joints of the 3 and 4
fingers were examined, focusing on the sesa-
moid bones of the 3 phalanges. Joint surfaces
of sesamoid bones and areas of osseous-
ligamentous connections and proximal and
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distal ligaments were subjected to histologi-
cal examination according to a generally
accepted technique. Micro preparations were
examined using Jenamed-2 and MicroScreen
microscopes. As a result of the studies, orig-
inal data were obtained on destructive
changes in the articular surface of the sesa-
moid bones of the third phalanx, as well as
bone-ligament connections and ligaments,
which complement the idea of the depth
and prevalence of the pathological process
in arthrosis of the ungulate joint in cows of
the milk direction of productivity.
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