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OINEHKA OSMBPUOTOKCHUYECKHUX
U TEPATOTEHHBIX CBOMCTB KOMIIJIEKCHOT'O
CPEJACTBA U3 TPUPOJHOI'O CbIPbA

Hpuna Anekcanaposna Konakoa™, ®asun AxGepoBud MeneTxaHos,
ApuHa AsiekceeBHa AopamoBa, Minna PyciianoBHa AomnoBa’

Kasanckas eocyoapemeennas akademus eemepunaprot meouyunsl umenu H. 3. Baymana,
Kasanv, Poccus, ira.konakova@yandex.ru™

AHHOTAIUA. AKTyalbHOCTb CHHTE3a HOBBIX 9()(EKTHBHBIX U O€30MACHBIX IIPENApaToB AJIsl UCIIOIb30BAHUS B Mac-
TaOHOM KUBOTHOBOJICTBE HE BBI3BIBACT COMHEHHUIL. ITO OOBSACHIETCS TEM, YTO 3HAUNTEIBHBIN MTPOIEHT IpeTa-
PaToB, IMEIOLINXCS B apCeHalIe y BEeTepUHAPHBIX Bpaueil, mpeHa3HaueHbI AJIS YeTI0BEKa, a TAK)Ke MHOTHE U3 HUX
OKa3bIBAIOT HETAaTUBHOE BIISHUE HA OPTaHU3M JKUBOTHBIX M BBI3BIBAIOT CIOKHOCThH B JO3UPOBAHUH. Y YATHIBAS
naHHbIA (akt, Ha Kadeape (GpapmMakoIOruu, TOKCHMKOJIOTHH U PaaHoOHOJOrHH HaMH ObLIO pa3paboTaHO HOBOE
CPEICTBO HAa OCHOBE NMPHUPOIJHOTO CHIPHS IS MapeHTepaIbHOro npuMeHeHus. CoracHo TpeboBanusam «Deme-
pajbHOTO 3aKoHA 00 OOpAIIEHUH JIEKApCTBEHHBIX CPENICTBY», HAMH OblIa U3yueHa 0e30TIacCHOCTh CPE/ICTBA HA 3Ta-
T1e TOKIMHIYECKUX UCCIIeIOBAHUH, BKIIOUAIOIIas B ce0s OLEHKY SMOPHOTOKCHYECKHX U TEPATOTCHHBIX CBOMCTB
B mepuoj sMOproreHe3a. B xome mpoBeneHus SKCIEPUMEHTa yCTaHOBJICHO, YTO BHYTPHMBIIIEYHOE BBEICHHE
cpenctsa B 103¢ 0,5 MIT Ha )KUBOTHOE B T€UCHHE MEPBBIX 19 cyTOK OEPEeMEHHOCTH HE OKa3bIBAET TOKCUIECKOTO
BIIHSTHUS Ha Pa3BUBAIOIIUIICS 3aPO/IBII, YTO IIOATBEPKIAACTCS OTCYTCTBUEM TOCTOBEPHOMN Pa3HHUIIBI MEXKIY KOH-
TPOJILHOM M ONBITHOM I'PYNION B U3y4aeMbIX MoKa3aressix. BBe/leHue cpe/icTBa B yKa3aHHbIE BbIIIE CPOKH TaK-
K€ HE BBI3BIBACT HAPYIICHUN OpraHOTeHe3a U aHOMAJUIl Pa3BUTHS KOCTHOW CHCTEMBI BO BHYTPUYTPOOHOM Tie-
puoze.

KiroueBble €10Ba: JOKIMHAYECKHE UCCIIEIOBAHNS, IPUPOJHOE CBIPbE, TAOOPAaTOPHBIE KPBICHI, IMOPHUOTOKCHY-

HOCTB, TCPATOTCHHOCTH

B Hacrosi1ee BpeMs CyliecTByeT MHOXKECTBO MO/~
XOJIOB M CXEM JIJIsI JICUCHUS U TPOPUIIAKTHKH Pa3Iiy-
HBIX 3200JIeBaHMIA, OJTHAKO, HECMOTPSI Ha OIPOMHBIH
ACCOPTHMEHT CUHTETHYECKHX IIperapaToB Ha (apma-
LIEBTUYECKOM DBbIHKE, BCE OOJIBIIYIO MOMYSPHOCTD
MprOOPETAIOT TaK Ha3bIBAEMBbIC HATypaJbHbBIC Cpell-
CTBa HA OCHOBE IIPUPOIHOIO ChIPbs, B KAUECTBE KOTO-
pOTo0 MOTYT BBICTYNATh JIEKAPCTBEHHBIE TPABBI, IIPO-
JTYKTBI ITYETIOBOJICTBA WIIM Pa3fIUYHbIe BUABI IPUOOB,
HCTOPHS IPUMEHEHUSI KOTOPBIX, HCUHUCISAETCS THICS-
YEJIeTUSAMH, O YEM CBUAETENBCTBYIOT MHOTOYHCIICH-
HBIE apPXEO0JIOTNYECKUE PACKOIIKH U PYKOIIHCH, COXpa-
HMBIIUECS J10 HamuX aHei [1—3].

IToBblIIEHHBIN HHTEPEC K CPEACTBAM U3 IPUPOJ-
HBIX KOMIIOHEHTOB OOBSCHSETCS, MPEXK/Ee BCETO, JI0-
CTYIHOCTBIO UX IOJy4€HHs] W U3TOTOBJICHUS U3 HUX
CTaHIapTU3HPOBAHHBIX JIEKAPCTBEHHBIX CPENICTB, BBI-

COKO¥ OMOJIOTMYECKON aKTUBHOCTBIO, MHOTOTPaHHBIM
JICCTBUEM Ha OPraHu3M, a TAK)KE CPAaBHUTEIIbHOM Jie-
IeBU3HON. MexXaHus3M UX JeHUCTBUS 10 KOHIIA HE U3-
y4€H, OTHaKO, UMEIOTCS JAHHBIE, 4YTO aKTUBHOCTH ITPH-
POIHOTO CHIPhsI OOYCIIOBIEHA HATMYMEM B HEM OWo-
JIOTUYECKUX aKTUBHBIX BEIIECTB, TaK Ha3bIBAEMBIX
MeTabO0JINTOB, B KAYECTBE KOTOPBIX MOTYT BBICTYIATh
(eHoNpHBIE COCAMHEHHS, KyMapHHBI, d(PUpPHBIC Mac-
J1a, aJKaIou sl [4].

Mexay TeM, CyIecTByeT MHCHHE, 9TO (D (PEeKTHB-
HOCTh TaKHX IPENapaToB CBA3aHA CO CXOKECTHIO XH-
MHYECKOTO COCTaBa KJIETOK PACTEHUH W JKUBOTHBIX,
Onarojapst 4eMy, OHU Ha KIECTOYHOM YPOBHE MOTYT
BCTPaMBaThCS B OMOXMMUYECCKUE MPOIECChI, OKAa3bI-
Bas OoJiee MSTKOE JACHCTBUE HAa opranu3M. HecMmoTpst
Ha 0OJIBIIOE KOJMYECTBO MPEHMYIIECTB MPHUPOTHO-
TO CHIPbS, MPEnaparbl Ha UX OCHOBE HEINb3s CUUTATh

© KomnaxkoBa 1. A., Menerxanos @. A., AGpamoBa A. A., Aroriosa U. P., 2023
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MOJTHOCTBIO OE3BPEAHBIMH, YTO 00YCIOBIEHO CIIOCO0-
HOCTBIO KOMITOHCHTOB HAKaIUITMBATh B TOU MM MHOU
Mepe pa3nYHbIe XUMHYECKHE BEIIECTBA, MEHSIOIINE
CBOIO aKTUBHOCTb M CTENEHb TOKCHMYHOCTH B 3aBH-
CUMOCTHU OT TEXHOJIOTUW H3TOTOBIICHUS. BBUIY 3TO-
ro, BCE ATAIbl MPOU3BOACTBA MPEIAPATOB JOKHBI
OBITH CTPOTO PENIAMEHTUPOBAHBI U CTAHAaPTU3UPO-
BaHBI U COOTBETCTBOBATh MEXKTyHAPOIHBIM CTaHIAp-
taM KauecTtBa GMP. OgHuM U3 OCHOBHBIX 3TAIIOB JI0-
Ka3aTelbCTBa 0€30MaCHOCTH CPEJICTB SBIISAETCS IIPOBE-
JICHHE JOKINHUYCCKUX UCCIICOBAHNM, BKITFOUAIOIICe
B ce0s U3y4eHne IMOPUOTOKCUYECCKOTO JCHCTBHUS, KO-
TOpOG MOXKET HpOS[BJ'IfITI)CSI B IIOBBIILLICHU N ypOBHSI M-
OpHOHATBHON CMEPTHOCTH U BOSHUKHOBCHISI Pa3JIny-
HBIX aHOMAJIMH y TIONIOB.

Hcxonst U3 BBIMIEU3IOKEHHOTO, Yelbio padOThI
SIBUJIOCH M3YYCHHE BO3MOXKHBIX YMOPHOTOKCHYECKUX
U TePaTOTCHHBIX CBOMCTB HOBOTO CPENICTBA HA OCHO-
BC HpHpOI[HOFO CI)IpI)SI Ha 2Tale JOKJIMHUYCCKUX HUC-
CIICIOBAaHUH.

MATEPHAJIBI U METO/IbI
HUCCJEJOBAHUM

HccnenoBanus Mo N3y4eHUIO CTEIICHN MTOBPEKAA-
IOLIETO JICHCTBUS pa3pabOTaHHOTO CPEJCTBA Ha pas-
BHTHE IIJIOIOB OCYIIECTBISUTH COTNIacHO «PyKkoBoiCTBY
10 DKCIEPUMEHTAITHHOMY (TOKIMHUYECKOMY) H3-
YYEHUI0 HOBBIX (PapMaKOJOTHYECKHX BEIIECTBY
1 «MeToINYeCKUMU YKa3aHUSIMU 110 TECTUPOBAHUIO
TEPATOrCHHOW aKTUBHOCTH XUMHUYECKHX BEIECCTBY
[5—7]. UcnpiTanus mpoBoauiau Ha 14 momoBo3penbix
ayTOpemHBIX caMKax OembIX KpbIc Maccol Tena 180,0—
200,0 1, KOTOPBIM B COOTBETCTBHU C METOINKOW OBLITH
o/1o0paHbl MMOJIOBO3PEIbIe CaMIIBI B COOTHOIIICHUN
1 : 4. ]Iy npoBeieHUS SKCIIEPHUMEHTA YKHBOTHBIC OBLTH
pacrpezielieHbl Ha KOHTPOJIBHYIO U OTIBITHYIO TPYIIIIHI,
B KOTOPBIX K CAMKaM B CTaJIUH dCTpyca U MpodcTpyca
MTOJICA)KMBAJTM CAMIIOB M3 pacueTa OJIMH caMell Ha de-
TBIpE CaMKU. MUKPOCKOITYecKoe 0OHApyKEHHUE CTIep-
MaTO30HM/IOB B BarMHAJIBHBIX Ma3KaX NMPUHUMAIH 32
nepBhIid JeHb OepemeHHocTH. Pazpaborannoe cpen-
CTBO BBOJWJIM ITyT€M BHYTPHMBIIICYHBIX HHBEKIIUN
caMKaM OIIBITHOM TPYIIIBI HAa IPOTKEHUH 19 cyToK,
Ha4YMHAsI C IEPBOTO JHI OepeMeHHOCTH, B 103¢e 0,5 Mt
Ha ro1oBy. JKHBOTHBIM KOHTPOJIBHOH TPYTIITHI TTO aHa-
JIOTUYHOM CXeMe MPUMEHSUTH BOIY JUIS MHBEKITHM.

JL71s OLIEHKH CTETIeHH MOBPEKAAIOLIECTO NeHCTBUS
M3y4aeMoro Cpe/ICTBa B SMOPHOHATBHOM NIEpHOJIE OH-
ToreHe3a Ha 20 cyTku OEpeMEHHOCTU OCYIIECTBIISIIH
9BTAHA3UIO CAMOK Y(HPOM JUITUIIOBBIM C TIOCIIEAYIO-
ITM BCKPBITHEM TSI H3BIICYCHUST MATKH C TIOJAMH,
IIpU 3TOM (PUKCUPOBAIM MPOLOIDKUTENHLHOCT Oepe-

MEHHOCTH, O0IIIee YMCIIO KUBBIX U MEPTBBIX ILJIOJOB,
KOJIMYECTBO YKETTHIX TEJI ¥ IUTOJIOB HA OTHY CaMKY, YHC-
JI0O MECT UMIUIAHTAINH, CPETHIOI Maccy IJION0B MX
KpaHUOKayJaJIbHBIN pa3Mep, AUaMeTp 1 Maccy ITaleH-
THI ¥ XOpUOHa. J[J1s1 oTIpeienieH st KpaHuOKayIaIbHOTO
pasMepa, IuaMeTpa XOpHOHa U IIAlleHThl UCIOIb30-
Bau MITaHTEHIUPKYIh «1I-125%, a qyis B3BemMBA-
HUS TI0710B 3J1eKTpoHHEIE Bechl PKS0618D (puc. 1).

Puc. 1. U3mepenne kpaHHOKayJalbHOIO pa3mepa
TUIOJa C TIOMOIIBIO I TAHTCHIIUPKYJIIS

Jl1s1 ycTaHOBIIEHHSI BO3MOKHBIX aHOMAJIH B IIEPH-
O]l OpraHOTeHe3a, B YaCTHOCTH, (DOPMUPOBAHUS KOCT-
HOW CUCTEMBI, UCIOab30Baiu meron Jaycona. s
3TOTr0, TI0/I6I pukcupoBay B 96 % 3TUI0BOM CIIUPTE
B Teuenue 10 mHEH, mocie yero momemmani ux B 1 %
pacTBOp THAPOKCHIA Kanns Ha 24—48 gacoB 110 Tpo-
CBETJICHHSI TKAaHEW 1 3aJTUBAIIN aJTH3aPUHOBBIM KpacH-
TeneM Ha 3—5 CyTOK, KOTOPBIA TOTOBUIIU 10 ITPOIUCH
A.11. [Is1i6an (1970) ¢ nobGaBiieHUEM HECKOJIBKHUX Ka-
nesb 1 % BOMHOTO pacTBOpA KPacHOTO anu3apuHa [8].

TTocne okpammBanusi KOCTEM B CUPEHEBBIN 1IBET,
TUTOJTBI TIPOMBIBAJIH JIO TTOJTHOTO MTPOCBETIIEHHSI PACTBO-
pa ¥ pETUCTPUPOBAIN OTKIOHEHUS B (POPMHUPOBAHUN
ckenera. [Ipu 3TOM BH3yalbHO OIICHHBAIH 00IIIee CO-
CTOSIHUE KOCTHOH CHUCTEMbI, YUUTHIBAIN KOJIMYESCTBO
KOCTEH, XapaKTEepHOE JUIsl JAHHOTO BU/IA )KUBOTHOTO,
Y U3MEPSIIHN [UTHHY KPYTTHBIX KOCTEH.

WcnpiTanmns Ha KUBOTHBIX TPOBOAMITUCH COTIIac-
Ho [IpaBunam Haexamen 1a00paTopHOil NPaKTHKH
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u EBponeiickoil KOHBEHIIUH T10 3alUTE TO3BOHOUYHbBIX
JKUBOTHBIX, UCIIOJIb3YEMbIX JIJIs1 SKCIIEPUMEHTAIbHBIX
W WHBIX Hay4IHBIX menei [9, 10].

JlocToBEpHOCTh Pa3HOCTH MEXKAY ITOKA3aTelsIMU
KOHTPOJILHOU U OITBITHOW I'PYIIIIAMHK OTIPEIEIISLITH C I10-
Molibio Kputepus CteioieHTa npu 3HaueHuu p < 0,05.

PE3YJBTATHI UHCCJAEJOBAHU N

B xone skcriepruMeHTaNbHOTO TIepHo/ia YCTaHOB-
JICHO, YTO B TE€YCHHE BCETO CPOKa OEPEMEHHOCTH 00-
IIEC COCTOSHHUE M IOBEJACHHUE IOMONBITHBIX JKHUBOT-
HbIX OCTaBaJIOChb 663 H3MCH€HHI7[, OHH OXOTHO HpI/I-
HUMaAJIN KOpM U aICKBAaTHO pearMpOBam/I Ha BHCHIHUC
pa3IpaskuTeNy.

PesynbraThl ucciieqOBaHUM U3BIEUEHHOTO IM-
OpMOHATBFHOTO MaTepHuala Ipe/ICTaBICHBI B Ta0IuIle
1, U3 KOTOPOH BUIHO, YTO KOJTUUECTBO CAMOK C KUBBI-
MU IJ1I0AaMU COOTBGTCTByCT LII/ICJ'Iy 6epeMeHme, TO
€CTh KUBOTHBIC C TIOJIHOHN pe30pOIHel m10/10B B 00e-
HX TPYIIaxX OTCYTCTBYIOT. UK CITO IJT0/I0B HA OITHY caM-
Ky B KOHTpoJie cocTtaBuiio 6,14 + 0,55 mpu 6,86 + 0,64
B OTIBITHOM IPYIITIE, YTO CTATUCTUIECKH HE PA3ITHINMO.
AHanoruyHasi TSHACHIIMS OTMEUEHA U MEXKIY IMOKa-
3aTeIsIMU YKcia SUIEKIETOK, MOCTYMUBIINX B MATKY,
T7Ie pa3HuUIla CpeIu rpynm HelocToBepHa. Yncmo MecT
MMILIAHTALUH, XapaKTepU3yIOLUe YYacTKU B MaTkKe,

IJI€ MPOU30IILIO TPUKPEIUICHUE 3aPOJIbIIIA, B CPESAHEM
B KOHTPOJBHOH rpymnne coctaBmio 7,29 + 0,65 mpo-
tuB 8,0 = 0,7 B ompITe TIpH p > 0,05. OmHUM U3 TTOKa-
3arernel OTCYTCTBUS YMOPHOTOKCHYECKOTO JACHCTBUS
rperiapara sSBISTFOTCS 3HAUSHHSI MACChI U IMaMeTpa 3a-
POABINIEBBIX O6OJ'IO‘ICK, BBIINTOJIHAOIIUX Ba)KHCI\/lIH_IyIO
PoJib B popMHUpOBaHUH 11013, ONIBITHBIM IIyTEM YCTa-
HOBJICHO, YTO JAaHHBIC ITOKA3aTCIN Y N3y4aCMbIX 5KC-
TPadMOPHOHAITBHBIX 000JI0YEK MEKTY TPYITIIAMH CTa-
TUCTHYECKH HE PA3INIUMBI, YTO KOCBEHHO CBHJICTEITh-
CTBYET 00 OTCYTCTBHU HETaTUBHOTO BIIUSTHHS CPEJICTBA
Ha pa3BUTHE IUIOA0B. TOKCHYECKOE BO3JCHCTBUE Ha
Pa3BHUBAIOLMICS 3aPO/IBIIL MOKET IPOSIBIISATHCS U B 3a-
JICPIKKE OOIIEro pa3BUTHS, IPOSBIISIONICECS H3MEHE-
HUSMHU TIOKa3areje Macchl Tela M KpaHHOKayJalb-
HOTO pa3Mepa.

[TyTem B3BeIMBaHUS YCTAHOBJICHO, YTO CPEIHSS
Macca IUIOJIOB Y KPBIC, TIOTYYaBIIuX pa3padoTaHHOE
cpenctBo, cocrtaBuia 3,9 =£0,11 rpamMmMoB, a B KOH-
TponsHO# rpynme 3,81 £ 0,10 mpu p > 0,05. [lpu
9TOM, 002 3HAYEHUS HAXOMWIUCH B TIpeaesiax pu3no-
JIOTUYECKON HOPMBI JUIsl TAaHHOTO BHJIAa KUBOTHOTO.
[udposbie moKazaTeny, XapaKTePU3YIOIIUE JUTHHY
TUI0/Ia OT KOHYHMKA HOCAa JI0 OCHOBAHHS XBOCTA, B 00€-
HX IMOAONBITHBIX I'PyIIIaxX HaXOAUJIMCh Ha OJJHOM YpPOB-
HE U HE UMEJIN JOCTOBEPHBIX PA3IHUYU.

Taonauuna 1
Pesynemamot uccreoosanus smopuonanbHo20 mamepuana npu UCHOIb308aHUU
paspabomannozo cpedcmsa ¢ 1 no 19 cymxu bepemennocmu (n = 7)
3Ha4YeHUE MMOKA3ATeIIS IS TPYIIIT
[Tokazarenb
Kontponbnas OnbITHast
KomnuecTBo OepeMeHHBIX CaMOK 7 7
KonnuecTBO caMOK C 5KMBBIMU IUIOJIAMU 7 7
Uuco minoJoB Ha OJJHY CaMKY, LIT. 6,14 £0,55 6,86 + 0,64
KonmgecTBo KeNThIX T, IIT. 8,57 £0,70 9,14 + 0,55
Yuciro MeCT UMIUTAHTALIMH, IIIT. 7,29 £ 0,65 8,00+ 0,70
CpenHsis Macca II0A0B TIPH BCKPBITHH, T 3,90+0,11 3,81 +0,10
KpannokaynambHBIH pa3mep MI0A0B, MM 30,93 + 1,33 33,79 + 1,98
JlnameTp XoproHa, MM 14,20 + 1,24 14,57 £ 0,70
Cpenmsisi Macca XOpHoHa, T 0,64 +£0,31 0,68 £0,27
JlnameTp maarneHThl, MM 13,26 + 0,30 13,57 +£0,38
Cpennsisi Macca MJIameHThl, T 1,05+0,10 0,92 +0,07
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OmHUM U3 KPUTEPUEB OIICHKH TOKCUYECKOTO BO3-
NEUCTBUS BHOBH pa3paOOTaHHBIX CpeACTB Ha Qop-
MHPOBAHHE TUIO/IA SIBISIETCS yCTAaHOBIIEHUE aHOMa-
JIMH KOCTHOM cucTeMbl. OTMEUYEHO, YTO IUIOALI 00X
TOJIOTIBITHBIX TPYTIIT HMETH aHATOMUYECKH MPABUITb-
HO c(hOpMUPOBAHHBIN CKeJET, Tonorpadus KocTeil He

HapylIeHa, UX KOJMYECTBO COOTBETCTBYET (PU3UOIIO-
THYECKUM HOpPMaM ISl JaHHOTO BUAA KHBOTHOTO.
Pa3meprl 3auaTKOB KPYIMHBIX KOCTEH B 00eHUX Hcclie-
JyeMBIX TPyINIax HAaXOAATCS Ha OXHOM YPOBHE M HE
MUMEIOT JTOCTOBEPHBIX Pa3IHuUii, O YeM CBHICTEIb-
CTBYIOT TaONWYHbIC AaHHBIE (TA0MI. 2).

Tabauua 2
Cpeonue pazmepul 3a4amKo8 KOCMHOU CUCTEMbL NPU 86€0eHUU PA3PADOMAHHO20
cpeocmea ¢ 1 no 19 cymxu 6epemennocmu (n = 7)
Pazmep xoctu, MM
Bung xoctn
KonTtposnbHas OnbITHAS

mpaBast 4,23 +£0,12 4,64 +0,17
benpennas

JieBast 4,31+0,20 4,63+ 0,16

npasast 5,02+0,17 5,09+ 0,10

BombimebeprioBast
JicBast 5,05+0,10 5,06 + 0,07
mpaBast 4,44 +0,12 4,34+0,14
MaobepiioBast
JIeBast 4,39+0,11 4,39 +£0,08
npasast 3,49+0,14 3,47+0,15
Jlonarounas

nieBast 3,43 +£0,09 3,4+0,11

mpaBast 4,29+0,10 4,32+ 0,07
[Tneuesas

neBast 4,31 +0,09 4,35+ 0,08

npasast 4,38 +£0,08 435 +0,06
Jlokresas

JIeBast 4,37 +0,05 432 +0,07

npaBast 3,45+ 0,09 3,41 +0,07
JlyueBas

neBast 3,46 £ 0,06 3,39 £0,06

3AKJIOUEHUE 2. Siddique H. Medicinal plants used to treat infectious

B xo/1€ poBeIeHHBIX UCCIIEIOBAHUH 110 U3YYEHUIO
AMOPHOTOKCHUYECKOTO W TePaTOTCHHOTO MEHCTBUS Ha
sTane JOKIMHUYECKUX UCIBITAHUN YCTAaHOBIIEHO, UTO
pa3paboTaHHOE HaAMU CPEJICTBO U3 IPUPOTHBIX KOMITO-
HEHTOB HE OKA3bIBACT HETATUBHOTO BIMUSHUA HA Pa3BU-
THE TUI0/Ia B SMOPHOHAIBHEIN IEPUOJT OHTOTEHE3a, UYTO
TTOJITBEPIKTACTCS TIOTYICHHBIME pe3yiIbTaTaMu. Taxke
cpencTBO He 001a1aeT CIToCOOHOCTRIO BBI3BIBATEH aHO-
MaJIui B CTPOCHUU KOCTHOU CUCTEMBL, YTO CBUJECTEIb-
CTBYET 00 OTCYTCTBHH TEPATOTCHHBIX CBOHCTB.
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ASSESSMENT OF EMBRYOTOXIC AND
TERATOGENIC PROPERTIES OF A COMPLEX
REMEDY FROM NATURAL RAW MATERIALS

Irina Aleksandrovna Konakova®™, Fazil Akberovich Medetkhanov,
Arina Alekseevna Abramova, Ilina Ruslanovna Ayupova'

Kazan State Academy of Veterinary Medicine named after N. E. Bauman,
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Abstract. The relevance of the synthesis of new effective and safe drugs for use in large-scale animal husbandry
is beyond doubt. This is due to the fact that a significant percentage of the drugs available in the arsenal of veter-
inarians are human, as well as many of them have a negative effect on the body of animals and cause difficulty in
dosing. Considering this fact, at the Department of Pharmacology, Toxicology and Radiobiology, we have de-
signed a new drug based on natural raw materials for parenteral use. According to the requirements of the Feder-
al Law on the Circulation of Medicines, we studied the safety of the drug at the stage of preclinical studies, which
included an assessment of embryotoxic and teratogenic properties during embryogenesis. During the experiment,
it has been found that the use of the drug at a dose of 0.5 ml per animal during the first 19 days of gestation does
not have a toxic effect on the developing embryo, which is confirmed by the absence of a significant difference
between the control and experimental groups in the studied indicators. Administration of the drug within the above
periods also does not cause organogenesis disorders and abnormalities in the development of the skeletal system

in the prenatal period.

Keywords: preclinical studies, natural raw materials, laboratory rats, embryotoxicity, teratogenicity

Currently, there are many approaches and schemes
for the treatment and prevention of various diseases,
however, despite the huge range of synthetic drugs on
the pharmaceutical market, so-called natural remedies
based on natural raw materials, which can be medici-
nal herbs and beekeeping products, are becoming in-
creasingly popular or various types of mushrooms,
the history of which dates back thousands of years, as
evidenced by numerous archaeological excavations
and manuscripts that have survived to this day [1—3].

The increased interest in products made from nat-
ural components is explained, first of all, by the avail-
ability of their production and the manufacture of stan-
dardized medicines from them, high biological activity,
multifaceted effects on the body, as well as compara-
tive cheapness. The mechanism of their action has not
been fully studied, however, there is evidence that the
activity of natural raw materials is due to the presence
of biological active substances in them, so-called me-
tabolites, which can be phenolic compounds, couma-
rins, essential oils, and alkaloids [4].

Meanwhile, there is an opinion that the effective-
ness of such drugs is associated with the similarity of
the chemical composition of plant and animal cells,
due to which they can be integrated into biochemical
processes at the cellular level, providing a milder ef-
fect on the body. Despite the large number of advantag-
es of natural raw materials, drugs based on them can-
not be considered completely harmless, which is due
to the ability of the components to accumulate, to one
degree or another, various chemicals that change their
activity and degree of toxicity depending on the manu-
facturing technology. In view of this, all stages of drug
production must be strictly regulated and standardized
and comply with international GMP quality standards.
One of the main stages of proving the safety of drugs is
conducting preclinical studies, which includes study-
ing the embryotoxic effect that can manifest itself in
an increase in the level of embryonic mortality and the
occurrence of various anomalies in fetuses.

Based on the above, the objective of the work was
to study the possible embryotoxic and teratogenic prop-

© Konakova I. A., Medetkhanov F. A., Abramova A. A., Ayupova I. R., 2023

Bulletin of Veterinary Pharmacology « No. 4 (25) « 2023

13



1. A. Konakova, F. A. Medetkhanov, A. A. Abramova, I. R. Ayupova

erties of a new product based on natural raw materials
at the stage of preclinical research.

MATERIAL AND METHODS

The researches to study the degree of dam-
aging effect of the designed drug on fetal devel-
opment were carried out in accordance with the
Guidelines for Experimental (Preclinical) Study of
New Pharmacological Substances and Guidelines
for Testing the Teratogenic Activity of Chemical
Substances [5—7]. The tests were carried out on
14 mature outbred female white rats weighing 180.0—
200.0 g, to which, in accordance with the methodolo-
gy, mature males were selected in a ratio of 1 : 4. To
conduct the experiment, the animals were divided into
control and experimental groups, in which males were
placed to females at the estrus and proestrus stages at
the rate of one male for four females. Microscopic de-
tection of sperm in vaginal smears was taken as the
first day of gestation. The designed product was ad-
ministered by intramuscular injection to females of the
experimental group for 19 days, starting from the first
day of gestation, at a dose of 0.5 ml per animal. The
animals in the control group received water for injec-
tion according to a similar scheme.

To assess the degree of damaging effect of the drug
under study in the embryonic period of ontogenesis,
on day 20 of gestation, females were euthanized with
diethyl ether, followed by autopsy to remove the uter-
us with fetuses, while there were recorded the dura-
tion of gestation, the total number of living and dead
fetuses, the number of corpora lutea and fetuses per
female, the number of implantation sites, the average
weight of the fetuses, their craniocaudal size, the di-
ameter and weight of the placenta and chorion. To de-
termine the craniocaudal size, diameter of the chori-
on and placenta, a ShTs-125 caliper was used, and a
PKS0618D electronic scale was used to weigh the fe-
tuses (Fig. 1).

To establish possible anomalies during the period
of organogenesis, in particular, the formation of the
skeletal system, the Dawson method was used. To do
this, the fetuses were fixed in 96 % ethyl alcohol for
10 days, after which they were placed in a 1 % potas-
sium hydroxide solution for 24—48 hours until the tis-
sues cleared and filled with alizarin dye for 3—S5 days,
which was prepared according to A. P. Dyban (1970)
with the addition of a few drops of a 1 % aqueous solu-
tion of alizarin red [8]. After staining the bones lilac,
the fetuses were washed until the solution was com-
pletely clear and deviations in the formation of the
skeleton were recorded. At the same time, the general

14

condition of the skeletal system was visually assessed,
the number of bones typical of a given animal species
was taken into account, and the length of large bones
was measured.

Fig. 1. Measuring the craniocaudal size of the fetus
using a caliper

Animal testing was carried out in accordance with
the Guidelines of Good Laboratory Practice and the
European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes [9, 10]. The significance of the difference
between the indicators of the control and experimen-
tal groups was determined using the Student’s t test
at p <0.05.

STUDY RESULTS

During the experimental period, it was established
that throughout the entire gestation, the general con-
dition and behavior of the experimental animals re-
mained unchanged, they willingly accepted food and
responded adequately to external stimuli.

The results of studies of the extracted embryonic
material are presented in Table 1, from which it can
be seen that the number of females with live fetuses
corresponds to the number of pregnant animals, that
is, there are no animals with complete resorption of
fetuses in both groups. The number of fetuses per fe-
male in the control was 6.14 + 0.55, while 6.86 + 0.64
in the experimental group, which was not statisti-
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cally distinguishable. A similar trend was noted be-
tween the indicators of the number of oocytes enter-
ing the uterus, where the difference among the groups
was not significant. The number of implantation sites,
characterizing the areas in the uterus where the em-
bryo was attached, on average in the control group
was 7.29 £ 0.65 versus 8.0 + 0.7 in the experiment
with p > 0.05. One of the indicators of the absence of
embryotoxic effect of the drug is the mass and diam-
eter of the embryonic membranes, which play a crit-
ical role in the formation of the fetus. It was experi-
mentally established that these indicators in the stud-
ied extraembryonic membranes are not statistically
distinguishable between groups, which indirectly in-

dicates the absence of a negative effect of the drug on
fetal development. The toxic effect on the developing
embryo can also manifest itself in a delay in general
development, manifested by changes in body weight
and craniocaudal size.

By weighing it was established that the average
weight of fetuses in rats receiving the designed prod-
uct was 3.9 £ 0.11 grams, and in the control group —
3.81 £ 0.10 with p > 0.05. Moreover, both values were
within the physiological norm for this animal species.
Digital indicators characterizing the length of the fe-
tus from the tip of the nose to the base of the tail (tail-
set) were at the same level in both experimental groups
and did not have significant differences.

Results of the study of embryonic material using the designed product from days 1 to 19 of gestation (n = ;able '
Indicator value for groups
Indicator

Control Experimental
Number of pregnant females 7 7
Number of females with alive fetuses 7 7
Number of fetuses per female, pcs. 6.14+0.55 6.86 + 0.64
Number of corpora lutea, pcs. 8.57+0.70 9.14+0.55
Number of implantation sites, pcs. 7.29 £0.65 8.00+0.70
Average weight of fetus on autopsy, g 3.90+0.11 3.81+£0.10
Craniocaudal size of fetus, mm 30.93 +1.33 33.79 £ 198
Chorion diameter, mm 1420+ 1.24 14.57 £ 0.70
Average chorion mass, g 0.64 £0.31 0.68 £0.27
Placenta diameter, mm 13.26 £0.30 13.57+£0.38
Average placenta weight, g 1.05+0.10 0.92 +0.07

One of the criteria for assessing the toxic effects CONCLUSION

of newly designed drugs on fetal formation is the es-
tablishment of anomalies of the skeletal system. It was
noted that the fetuses of both experimental groups had
an anatomically correctly formed skeleton, the topog-
raphy of the bones was not changed, and their number
corresponded to the physiological norms for this type
of animal. The sizes of the primordia of large bones
in both study groups are at the same level and do not
have significant differences, as evidenced by the table
data (Table 2).
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In the course of the researches conducted to study
the embryotoxic and teratogenic effects at the stage of
preclinical trials, it has been established that the prod-
uct we designed from natural components does not
have a negative effect on the development of the fetus
during the embryonic period of ontogenesis, which is
confirmed by the results obtained. The drug also does
not have the ability to cause abnormalities in the struc-
ture of the skeletal system, which indicates the absence
of teratogenic properties.
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Table 2
Average sizes of the skeletal system rudiments upon administration of the
designed drug from days 1 to 19 of gestation (n = 7)
Bone size, mm
Type of bone .
Control Experimental
right 423+0.12 4.64+£0.17
Femur
left 431+0.20 4.63+0.16
right 5.02+0.17 5.09+0.10
Tibia
left 5.05+0.10 5.06+0.07
right 444+0.12 434 +0.14
Fibula
left 4.39+0.11 4.39+£0.08
right 3.49+0.14 3.47+0.15
Scapula
left 3.43+0.09 34+0.11
right 429+0.10 4.32+0.07
Brachial bone
left 431 +0.09 4.35+0.08
right 4.38 £0.08 4.35+0.06
Elbow bone
left 4.37£0.05 4.32+0.07
) right 3.45+0.09 3.41+0.07
Radius
left 3.46 +0.06 3.39+0.06
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N3YYEHUE TOKCHUYECKOI'O U MECTHO-PA3JIPAKAIOIIEI'O
JIEMCTBHU S KOPMOBOM JJIOBABKHU I'EITATOITPOTEKT
HA JIABOPATOPHbBIX )KUBOTHbIX
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Annotanusi. OTe4eCTBEHHOE )KHBOTHOBOICTBO U NITUIIEBOJCTBO — 3TO HanOoJiee JMHAMUYHO PAa3BHUBAIONIHECS
OTPACIIN CEITLCKOTO X03IHCTBA, 00ECIEUNBAIOIIIE HACEIICHNE CTPaHbl OMOJIOrMYECKU MOIHOLCHHBIMU 1 Oe30mac-
HBIMHU NPOAYKTaMM NUTaHUs. B nepuoa nMnopro3aMelieHus Ha BeTepUHapHbIi peiHOK Poccuiickoii denepannn
MOCTyMNAaeT 3HAYUTEIILHOE KOJIMYECTBO HOBBIX NPENapaToB M KOPMOBBIX J00ABOK, KOTOPBIEC B 00s3aTEILHOM I10-
psiZIKe TOJDKHBI TIPOXOANTH JOKIMHUYECKHE U KIIMHWYECKHE nccienoBanus oezonacHoctr. OJHOKpaTHOE BHY-
TPHXKEITYIOYHOE BBEJCHWE MHOTOKOMITOHEHTHOH KOpMOBOi#l no6aBku [emaromporekt B mo3zax 2000 mr/kr
n 5000 Mr/Kr He TpHUBEJIO K rHOeIH 1abopaTopHBIX KUBOTHBIX, 4To corntacHo ['OCT 32644—2014 no3sonmio
OTHECTH €€ K 5 KJIaccy OIMacHOCTH. 3a BeCh IIEpHOJ HAOIIOEHUH HE OTMEYAJIN HapyIIeHUH B TOBEICHUSCKHX pe-
aKIMAX U PU3HOJIOTUYECKOM COCTOSTHUU KpBIC. MccienoBaHus UCITBITYEeMOTO TIPOIYKTa TI0 ONPEJICNICHUIO MECT-
HO-Pa3paXkarollero AeHCTBUs MPOBOJIIN ITyTEM HaHECEHHsI €0 Ha KOXKY MOPCKUX CBHUHOK U KPOJIUKOB. Y Of-
HOW MOPCKOM CBHUHKH BBISIBUJIM HE3HAUUTEIbHBIC N3MEHEHMs], BEIPA3UBIIEeCcs B MOSBICHUU €/1Ba BUAUMOI dpH-
TEMBI, Hcue3arolleil B TedeHne 2 yacoB. Takoe KpaTKOBPEMEHHOE MUHHMAIbHOE pa3pakaroliee ACHCTBHE HE
BJIMSUIO HA YIIPYTOCTh M 2IACTHYHOCTB KOXKH, & )KMBOTHBIE COXPAHSUTN (PU3HMOIOTHYECKOE COCTOSTHHUE U TIOBE/ICH-
YeCK1e peaKiny, CBOHCTBEHHBIE 3/10pOBBIM 0c00sM. [1o pe3ynsraram aHai3a pa3paskaroliero IeHCTBHS Ha CIIH-
3HUCTHIC 000JIOUKN OpraHa 3peHUsI KPOJIMKOB U MOPCKUX CBHHOK (MHCTHILTALMS 1 % CycHeH3nu Ha KOHBIOHKTH-
BY) 3aperHCTPUPOBAIHM HE3HAYNTEIbHYIO JIAKPHMAIIMIO, HCUE3AIONIYI0 Yepe3 25 MUHYT U JIETKYIO THIICPEMUIO
KOHBIOHKTHBBI TOJIBKO Y IBYX MOPCKHX cBUHOK. Ha mpoTsxxkenun 14 nHel onbITa y KPOIUKOB U MOPCKUX CBHHOK
HE OTMETUIIN Pa3Ipa)arolero AeHCTBUSL.

KaioueBble ciioBa: kopMoBast 100aBKa, [ enarorpoTexT, ocTpasi TOKCHYHOCTh, MECTHO-Pa3/ipaxaroliee IeHCTBIE,
n1abopaTopHbIC KUBOTHBIC

B COBPEMCHHOM KMBOTHOBOJICTBE HIMPOKO pac- Tokcukomoruueckas OILICHKa IIpeArojaaract HeJ’H:IfI

MIPOCTPAHCHBI 3a00JIeBaHMsI OOMEHa BEIIECTB, KOTO-
pBI€ HAIPSMYIO BIHSIOT Ha MPOJYKTUBHOCTH )KHBOT-
HBIX, BO3MOXXHOCTh PACKpPBITHSI UMH T€HETHYECKOTO
MOTEHIUAIA U YKOHOMUYECKYI0 3((EKTUBHOCTh OT-
pacau B ueioM. [lorToMy ¢ 11enbio pe1oTBpalleHus
MeTaboINYeCKUX HapYyIIIEHHUI aKTUBHO pa3pabarbiBa-
FOTCSI ¥ BHEAPSFOTCSI HOBBIE KOPMOBEIE TOOABKH, CTIO-
COOCTBYIOIITHE HOPMaJIH3aIiK 0OMEHA BEIIECTB, YIyd-
[ICHHUIO MTPOJTYKTUBHOCTH M YMEHBIIICHHIO 3aTpaT Ha
kopMa [ 1—4]. OnHako nepen UCIOIb30BaHUEM UX [
ITPOJIYKTUBHBIX dKMBOTHBIX 00513aTEIIBHO JIOJKHBI ObITh
MIPOBEICHBI TOKITMHUYICCKUE TOKCUKOJIOTHICCKUE HC-
CJICIOBAHUSI.

psLT MicCIIeIOBAaHMI, HEOTHEMIIEMOU YaCThIO KOTOPBIX
SBIISIETCS] N3yYEHUE OCTPO TOKCHYHOCTH U MECTHO-
pa3Ipakaromiero AeHCTBYSI Ha OPraHu3M dKCIIEPUMEH-
TaJbHBIX )KUBOTHBIX [5—28], UTO U MOCITYKUIIO LENbIO
Haie padoThl.

Leab nceaenoBaHust — U3yYUTH OCTPYIO TOKCHY-
HOCTb U MECTHO-Pa3ApaKaroIee 1elCTBUE KOPMOBOM
nmobaBku I ermaTonpoTekT Ha TabOpaTOPHBIX YKUBOTHBIX.

MATEPHUAJIBI U METO/IbI
NUCCJIEJOBAHUM
WccnenoBanusa nposoaunu B nepuon 2021—
2022 rT Ha 6a3e oTHena SKOJIOTHH U He3apa3HOoH ma-

© Mankos C. B., Onapuna O. 1O., Kpacuomnepos A. C., Bepemax H. A., Tomckux O. I, 2023
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TOJIOTHH >KHBOTHBIX YPaJIbCKOTO HAayYHO-HCCIIe10Ba-
TEHCKOTO BETEPUHAPHOTO WHCTUTYTa — CTPYKTYp-
Horo noapazneneaus ®PI'bBHY YpdAHUIL] YpO PAH
B pamkax [ ocynapcTBeHHOTO 3a7JaHUsT B COOTBETCTBHU
¢ [Iporpammoit ®HU rocynapcTBeHHBIX akageMui
HayK 1o HampasieHuro 4.2.1.5 «Pa3pabotka TexHo-
JIOTUH MPUKU3HEHHOTO YIPABICHUS Kaue€CTBOM XKH-
BOTHOBOJYECKOTO CBHIPbS AJIsl TIOJTYYSHHS BBHICOKOKA-
YECTBEHHBIX U 0€30TaCHBIX MTPOILYKTOB MTUTAHUY.

KopmoBas mob6aBka ['emaTonpoTekT — MHOTO-
KOMITOHEHTHBIN CBIYYUIl TOPOIIOK OEKEeBOTO LiBe-
Ta, COACPKAIINN B CBOEM COCTaBe: aMOP(HBIA JHOK-
CHJ1 KPEMHHUS; IMATOMUT; IPOAIKU KOPMOBBIE; IIPOTIH-
JICHTJINKOJIb; KOPEHb ITUKOPHS; MPOMMHOHAT KaJIbIIHS;
KHCIIOTYy aCKOPOMHOBYIO; XeJIaTHbIE COCMHEHUS Me-
THOHWHA C MapTaHIeM, MEIbI0 U IIMHKOM; METHOHHUH
84 %; xomuH xnopuxn 60 %; mMPOT NOACOTHEUHHKA.
HcnpiTyemasi KoOMOMHAIIUSI KOMIIOHEHTOB MTpeHAa3HA-
YeHa JUIss HOpMain3alui oOMeHa BeIeCTB, BbIBE/IE-
HUS TOKCUYHBIX COCAMHEHWU W3 OpraHW3Ma, 3alllv-
THI ¥ BOCCTAHOBJICHHSI TIEYCHN OT BPEAHOTO BIIMSHUS
HEKOHTarmo3HbIX (PaKTOPOB, MPEAYIPEIKACHUS KETO-
aIK103a, MOBBIIIEHUS yCTOWYMBOCTH K CTPECCY, YIIyd-
LIEHUs TPOJYKTUBHOCTH, YMEHBILIEHUS 3aTpaT Kop-
Ma, TIOBBIIIEHHUS COXPAHHOCTH MOTOJIOBBS )KUBOTHBIX.
Pazpaborunk u mponsBogurens: OO0 «CXIT «Husay,
Pecmryonmka Kpbim.

JloKIMHUYECKHE UCIBITAaHUS TI0 OINPECICHII0
OCTPOM TOKCHYHOCTH, OCYIIECTBIISUIN Ha KITMHUYECKU
3JJOPOBBIX CaMKaX HEJIMHEHHBIX J1JaOOpaTOPHBIX KPBIC
(n = 6), momoBo3peNbIX, HEOSPEMEHHBIX U paHEe HE
POXaBIINX, C TPEIBAPUTEIHHBIM 1 0-THEBHBIM KapaH-
TUHUPOBAHUEM, MAPKUPOBAHUEM B ()OPMHUPOBAHIEM
rpymi. Bo3pact kpbIc Ha Hadajo SKCrepuMeHTa ObLT
8—9 Henenp, xxuBasg Mmacca— 180—195 .

[lepen ompeneneHneM oCTpOi TOKCHYHOCTH Jia-
0OpaTOPHBIX KPHIC BBIJCPKUBAIIN HA TOJIOAHOM IUETE
B TeUeHHE 12 9acoB cO CBOOOTHBIM JOCTYIIOM K BOJIC.
3areM IpbI3yHOB B3BEITUBAIN W HA OCHOBAaHWHY MaCCHI
TeNa WHANBUIYaIbHO JUIS KaXKI0TO TPhI3yHA PacCUH-
TBIBAJIM HEOOXOAMMOE KOIMYECTBO UCIBITYEMOH J0-
0aBku. Ha HawanmpHOM 3Tane Tpem 0co0sM BBOAMIH
KOpMOBY0 100aBKky ['enaronporexT B 03¢ 2000 Mr/kr
MAacchl Tena.

[To pe3ynbpraTtaM 3TOTO SKCIIEPUMEHTA CIIEAYIO-
IIMM TPeM TPbI3yHaM 103y yBemudmiu 10 5000 mr/kr
cornacHo 'OCT 32644—2014 [9]. Uccnenyempsiii
MPOAYKT U3MENIBYANIN JI0 COCTOSTHUS MTOPOILIKA U CMe-
LIMBAJIM C AUCTUITUPOBAHHOMN BOJIOH, JOBOJS 00beM
TOTOBOM CYCIEH3UU JIO0 5 MII, 3aTE€M €€ BBOJIMIIU KHU-
BOTHBIM TIPU TIOMOIIY 30HJa WHAMBUAYAJIbHO BHY-
TprokenynouHo. HabmroneHus 3a kppicaMu TIPOBOIH-

JIY B TEUYEHUE MEPBBIX CYTOK: B nepBbie 30 MUHYT He-
MIPEPHIBHO, a B MIOCIICIYIOMIHE 4 aca perucTpUpOBaIn
MIPU3HAKH TOKCUYHOCTH eXedacHo. [lo okoHUuaHmmn
ATOTO TMEPHO/Ia COIIACHO PETJIAMEHTY OTIbITa JaBaIn
KOpM. OLIEHKY COCTOSIHUS ’KUBOTHBIX B COOTBETCTBUU
¢ 'OCT 32644—2014 ocy1mecTBisuI MHAUBUAYaIb-
HO €KE/IHEBHO C BbISIBIICHUEM (DPU3HUOJIOTHUECKHX, T10-
BEJICHUYCCKUX, OOJICBBIX V ITUIIIEBHIX BApHUAIINI B TCUE-
Hue 14 gueit. KoHTposibHbIE B3BEIIMBAHUS TPOBOUIN
Ha 7 1 14 auu skcnepuMenTa. [1o okoHuaHuu uccine-
JIOBaHUS OCTPON TOKCUYHOCTH JIAOOPATOPHBIX TPHIY-
HOB ITOJIBEPIVIN IBTAHA3UU U Ay TOTICUH C LIETBIO OIICH-
KU BO3MOKHBIX MaKpPOCKOMTMYECKUX U3MEHEHU BHY-
TPEHHUX OPTaHOB.

Jlajee mpoBOIMIIH HCCIICTOBAHNUS 110 BBISIBIICHHIO
pazapakarolliuX CBOUCTB UCIIBITYEMOU KOPMOBOM J0-
6aBku. OOBEKTOM HAOMIOACHUN OBLIN KIMHUYCCKH
37I0pOBBIC HEOEPEMEHHBIC M PaHEE HEPOXKABIIINE CAMKU
MOPCKHX CBHUHOK (7 = 6) U KPOJIUKOB (1 = 6) C ®KUBOU
maccoit 350—390 r u 2,4—2,5 Kr COOTBETCTBEHHO.
Bce maboparopHbie )KHBOTHBIC TIPOXOIUIN KapaHTH-
HUPOBAaHUE B TeueHue 14 nHel ¢ nociaenyouum B3Be-
mmBanueM Ha Becax CAS SW-10 (FOxxnast Kopest), me-
YEHUEM U KOMIUIEKTOBAHHUEM TPYIIIL.

DKCIEepUMEHTABHBIX XUBOTHBIX COAEpKaIU
B OJTMHAKOBBIX YCIIOBUSX C KOHTPOJIUPYEMBIM MUKPO-
KJIMMAaTOM COTJIACHO HOPMATHBHBIM CAHUTApHO-TUTHe-
HUYECKHM TpeOoBaHMUAM U pekoMeHaanusM [ 10—15].

IlepBrlii 3Tan ucciaeq0BaHUS BKIIOUAN OMpese-
JIEHWE MECTHO-Pa3APaXKaIOIIEeTO ACHCTBUS HA KOXY
TPEX MOPCKUX CBHHOK M TPEX KPOJIHMKOB, KOTOPHIM BBI-
OpwvBany 1Mo 2 ydacTka MIEPCTHOTO TOKPOBaA IUIOIMIA-
Jbto 30 X 30 MM B BHJIE KOXKHOTO «OKOIIIKa» C JABYX
crtopoH TynoBuia. [locne 24 yacoB rononHou aue-
ThI U OTCYTCTBUU SPUTEMBI HA KOKE KUBOTHBIX HAUU-
Haju dKkcrepuMeHT. Ha koxy JBYX «OKOLIEK» IIPaBOl
CTOPOHBI MHANBUAYATHHO OJHOKPATHO HAHOCHIIH aIl-
mrkaruu Maszu (50 % I'emaromporekt + 50 % mano-
JIUH) B KOJTUYECTBE: MOPCKAM cBUHKaM — 0,1 T/5ku-
BoTHOE U 1,0 T/5knuBOTHOE, Kponukam — 0,5 T/5KUBOT-
Hoe u 5,0 r/sxuBoTHOE. KOHTpOsIeM Ciy Uil «OKHay
C MIPOTUBOMOJIOKHON CTOPOHBI, HA KOTOPhIC HAHOCUITU
AHAJIOTUYHOE KOJTMYECTBO Ma3u, COMEPrKaIei TOIBKO
JIAHOJIMH. DKCITO3UIINS cocTaBisiia 4 yaca. [1o ucreue-
HUH ATOTO MePHOJIa YIS OCTABIIEECs KOJIMIECTBO
I'emaronpoTexra, MecTa HaHECEHHS BBICYIITUBAIIH H Pe-
TUCTPHUPOBATIU U3MEHEHUS PEAKIIUHU KOXKU EKESTHEBHO
B TeueHue 14 qHeil B OTHO U TO JKE BpeMsl. Y UUTHIBATIH
M3MEHEHMSI I[BETA, MTOSIBICHHUE OTEKA M PACUECOB, TOJI-
LIMHY KOKHOM CKJIaJIKU. BOJIE3HEHHOCTh ONpeeIsiin
peaKIuer KUBOTHBIX Ha MaJBIAIAI0 dKCTICPUMEH-
TaJbHOTO Y4acTKa.
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Pesynbrarsl olleHHMBaIU 1O O0ajJbHOU CHCTEME
(mIKasa BRIpa)KEHHOCTH MECTHO-Pa3IpaskaroIero Iek-
CTBHUSA Ha KOXYy) (Tabm. 1).

Bropoii aTan uccnenoBanus — onpezeneHne pas-
JPa)KAIOIIETO JICHCTBUS Ha CIM3UCTHIE 000JIOUKH Opra-
Ha 3peHus. [[j1s1 Toro TpeM MOPCKUM CBUHKAM U TPEM

KpOJIMKaM B KOHBIOHKTHBAJIbHBIN CBO/J IIpaBoro IJa-
3a HAHOCHJTH OJHOKpaTHO 2—3 karutu 1 % cycnensun
KOPMOBOH 100aBKH, a JIeBasi CTOPOHA CITy)KHJIa KOH-
TpPOJIEM, HO BMECTO MCCIIEyeMOr0 BEIeCTBa IpUMe-
HSUTM JUCTUJTMPOBAHHYIO BOJY TEMIIEpaTyphl Teia
JKHUBOTHOTO.

Taonnna 1
lxana evipasicennocmu Mecmno-pazopancarueco Oetcmaust Ha Koicy
BusyanbHble H3MEHEHUS 3HaueHne
OTCYTCTBHE SPUTEMBI H OTEKa 0
EnBa BuanMmas sputema (61eTHO-p0O30Bast) U MOSBICHUE MIPHITYXJIOCTH 1
SlcHo BuUMast spuTeMa (SIPKO PO30Bast) M JETKUH OTEK (YeTKHe Kpast MPUIYXJIOCTH) 2
Kpacnas sputeMa 1o BceMy y4acTKy U CpeIHHUH 0TeK (IPUIyXJIOCTh =~ 1 MM) 3
Tsoxenast sapuremMa, MHQUIBTPALMS ¥ CHIIBHBIN 0TeK (IPUITYXJIOCTh > 1 MM) 4
Tsoxenast sapurema, BbIpakeHHast HHQUIBTPAIIKsI, 04aroBble U3bsI3BICHMUS, HAIMUUE CTPYIIa 5

BusyanbHyro peakuuio pazapaxeHHss KOHbIOHK-
TUBBI OLIEHNBAJIM €KE€YaCHO B TEUEHHE 6 4acOB MOCIIE
WHCTWUISIAY 110 OayipbHOU 1mKaie (Tadm. 2). Jlamee
€XXeHEBHO Ha NPOTsHKeHNH 14 mHel yauTsBaim 00-
LIe€ COCTOSIHUE )KUBOTHBIX, HAJIMUNE SPUTEMbI KOHb-

FOHKTHBBI, U3MEHEHHUS CJIC3HOTO MPOTOKA U CKIICPHI,
MPUCYTCTBUE CIIC30TECUCHUSI M KOJIMIECTBO BBIJCIIC-
HUH, BO3MOXXHOE TIOSIBJICHHE KepaTtuTa u Onedapura,
cBeT000s13HE. OOparaiM BHUMAHUE HA JUTUTSITLHOCTD
Y BBIPaXKEHHOCTh M3MCHECHUH.

Tabauna 2
banvnas wkana oyenku peakyuu KOHbIOHKMUBLL HA PA30padlceHue
bannst Peaxius Dpdexr
0 Her OTtcyTCcTBYyET
2 Cnabas Cualbrit
4 BeripaxenHas YMmepeHHsbI
6 Cne3oreueHue Ca0o0 BBIpaKCHHBIN
8 Hannune BeigeneHun BripaskeHHbli
10 Otek Bex CUIBHO BBIPAYKEHHBIN

PE3YJBbTATHI HCCJIEJIOBAHUM

Ha ocHoBanuu aHanusza JUTEPATYPHBIX AAHHBIX
OBLIO YCTaHOBJICHO, YTO BXOJSIINE B COCTaB KOMIIO-
HEHTOB KOPMOBOU JJ00aBKH [ €naTonpoTeKT BeIECTRa,
HE OKa3bIBalOT HETaTMBHOIO BJIWSAHUS HA OpPraHU3M
JKUBOTHBIX. ITO TOCITY>KAII0O OCHOBAHUEM JIJIST BEIOO-
pa Ha HavaJbHOM 3Talle HKCIEPUMEHTA J03UPOBKHU
2000 mr/Kr Macchl Teja.

IIpu onpeneneHUn OCTPOM TOKCUYHOCTH B Te-
yeHne 24 4acoB MOCIie BBEIEHUS KOPMOBOH J100aB-
ku ['ematonporext Hadmonamu 100 % coxpaHHOCTD
KpBIC, OTCYTCTBUE U3MEHEHHUH B MOTPEOJICHUH KOP-
Ma ¥ BOJBI, YaCTOTHI W TIyOHMHBI JBIXaTeIbHBIX IBU-
YKCHUH, IIBETa BUIUMBIX CITU3UCTHIX 000JI0UeK, KOOp-
JIMHAIIMU JIBUOKEHUN M TOHYyCa CKEJIETHOW MYCKyJia-
Typbl. YTHETEHHOTO COCTOSIHMS He oTMedanu. l[Ber
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(hexauii ¥ KOHCUCTCHIIMS COOTBETCTBOBAJIM HOPME.
[Tocnemyromue 14 cyTok Bce KPBICH! OBUTH KHBBI, aK-
THUBHBI U OTPHIIATEIHFHON THHAMHKH B X (DH3UOTIOTH-
YECKOM COCTOSTHUH HE HaOJIIOHaH.

JKupas macca rpsI3yHOB Ha 7 U 14 gHM 3Kcnepu-
MEHTA TMOKa3aja YBEIUUYCHHE CPEIHUX 3HAYCHUN Ha
3,5 % u 7,3 % 1o oTHOIICHHIO K (JOHOBBIM ITOKa3aTe-
JISIM. AHAITA3 pe3yIIBTaTOB ayTOIICHU HE BBISIBHII ITATO-
JIOTUIECKUX N3MCHEHHH B IIBETE, KOHCUCTCHIINH U Pa3-
Mepe BHYTPEHHUX OpPTaHOB.

OTcyTcTBUE THOEITH KUBOTHBIX M TIPU3HAKOB TOK-
CHYHOCTHU Ha HAYAJILHOM 3Tarle SKCIIEPUMEHTA MOCITY-
JKUJI0 OCHOBAHHMEM [T UCTILITAHUSI BEPXHETO YPOBHS
10361 — 5000 Mr/KT Macchl Tena. MccmenoBanmst po-
BOJIWJIN B aHAJIOTHIHBIC BPEMEHHBIC TIEPUOJIBI C PETH-
cTpalueil u3MeHeHU.

BayTtpuxenynouHoe BBeIeHUE UCTIBITYEMOU KOP-
MOBO# f00aBkH B 03¢ 5000 MI/KT Tak»e HE BBISIBHU-
JIO HEraTUBHOTO BIIMSTHYSI HA OPTaHN3M J1a00paTOPHbBIX
kpbic. CoxpanHocth coctaBmia 100 %. OTkiioHeHUH
B (PM3HOJIOTHYECKOM COCTOSTHHH, TTUIICBBIX, TIOBEICH-
YEeCKUX M OOJIEBBIX PEaKIUsIX IPhI3yHOB HE OBLIO 3a-
PETUCTPUPOBAHO.

VBenuuenue KUBOM Macchl Ha 7 U 14 nHU Ha-
omonennii coctasuiio 3,4 % u 6,2 % 1m0 OTHOIIIEHUTO
K MTepBOHAYATIBHBIM JaHHBIM. BUIUMBIX TIaTOJIOTHYC-
CKHX W3MCHCHHH BHYTPECHHUX OPTaHOB ITOCJIE ayToO-
rcuu He oTMmedanu. TakuMm oOpa3oMm, MpUMEHEHHe
kopMoBo#i to6aBku B f03ax 2000 mr/kr u 5000 mr/kr
HE MPUBEJIO K THOEI M 1a00paTOPHBIX )KUBOTHBIX, UTO
cormacHo 'OCT 32644—2014 1103BONHIIO OTHECTH €€
K 5 KJ1accy OMacHOCTH.

[Ipu wcceqoBaHUM MECTHO-pa3apa’karomIero
JEHCTBHS TTPOBOIMIIN 3aIUTAHUPOBAHHBIE MAHUITYJISI-
LIUU C TA0OPATOPHBIMHU KUBOTHBIMU COTJIACHO JM3aii-
HY OIIBITA.

[Tocne Bo3neHCcTBHSI KOPMOBOH T00ABKH HA KOXKY
Y KPOJIMIKOB HE 3apeTUCTPUPOBAIN TIPU3HAKOB BOCIIA-
JICHUS WK pa3apaxenns. Koxka ocraBaiach 37acTHY-
HOM, IOBMKHOM, 0€300/1€3HEHHON U BOJIOCSIHOM I10-
KpOB HauMHAJl BOCCTAHABIUBATHCS CO BTOPBIX CYTOK.
JKuBoTHbIE BeCh Iepuo/] HAOMIOCHNH 0CTaBaJIKCh aK-
TUBHBIMH U COXPAHSLIHN (PU3HOJIOTUUESCKHE U ITUILIEBbIC
peaKITiy, CBOMCTBEHHBIC 3JIOPOBBIM OCOOSM.

He3HaunTeapHbIC H3MEHEHHSI BRISIBUIIH ITOCJIE all-
IUTHKAIAA TECTHPYEMOW KOPMOBOH JOOABKH HA KOXKY
MOPCKHX CBHUHOK, KaK Hau0oliee 4yBCTBUTEIHHBIX
00BEKTOB JIA0OPATOPHBIX HCCICNOBAHUMN. Y OIHOTO
JKUBOTHOTO MIPU HAHECEHUH JJOOABKU B COCTABE Ma3u
B 03¢ 1,0 T/’KUBOTHOE B TIEpBBIE CYTKH OTMEYAIIH €/1Ba
BHIUMYIO dPUTEMY, KOTOpas HcUe3a B TEUCHUE 2-X
4acoB, T. €. IMEJI0 MECTO MUHUMAIILHOE pa3apakaro-

mee JAecTBUE, He TIOBIUABIIEE HA YIIPYTOCTh U dJia-
CTUIHOCTH KOXKU. BO3MOXXHO, TaHHAs peaKITus CBs3a-
Ha ¢ UHIMBUYAJIbHON YyBCTBUTEIBHOCTBIO KOHKPET-
HOW 0c00H, TaK KaK OTKIIOHEHUH B (PH3UOIOTHUECKOM
COCTOSIHMM U TMOBEIACHUYECKUX PEaKIUSIX HE 3aperu-
CTPUPOBAHO.

ITo pe3ynapTaTam mepBOTO dTama HCCIIECIOBAHMI
OBLIO YCTAHOBJICHO, YTO TIOCIIC OMHOKPATHON HAKOXK-
HO¥ 4-4acOBOW HKCIIO3UITNH KOPMOBOI T0OABKHU B CO-
cTaBe Ma3u y 000MX BHJIOB KHBOTHBIX B TedueHue 14
JTHEH He BBIABICHO MECTHO-pa3apaxaromiero 3ddex-
Ta U BUJUMBIX U3MCHCHUM.

IIpu n3yuenuu pasapaxkaroero AeMCTBUs KOpMO-
BOI1 100aBKHM HA CIU3UCTBIE OOOJIOYKH TJ1a3 MOPCKHUX
CBHHOK M KPOJIMKOB CYILECTBEHHbBIX HETaTUBHBIX M3-
MEHEHUI HE OTMEUECHO.

Opnnako mocne uHcTUIAAUU 1 % cycneH3uu
y IBYX MOPCKHUX CBUHOK 3apErUCTPUPOBAIH HE3HAUU-
TETHHYIO JIAKPUMAIIHNIO, UCUE3AIONIYI0 uepe3 25 Mu-
HyT. B Teuenune 1 yaca y 3Tux ocobeli Takxke HaOI0-
JIaJI JIETKYI0 TUIIEPEMUI0 KOHBIOHKTHBBI.

Ha ocHoBaHuu NOTYUYEHHBIX PE3YJABTaTOB BTOPO-
T0 3Tarna UCCIeI0BaHUM, mpoaopKapierocs 14 nueu,
OBLJIO YCTAHOBJICHO, YTO HAHECCHHE HA KOHBIOHKTH-
BY CYCIICH3WH KOPMOBO# 100aBKH [ emaronpoTexT He
OKa3bIBAJIO Pa3PAKAOLLEr0O ACHCTBUSI.

3AKJIIOYEHUE

3a BpeMs POBEICHHsI UCCIICIOBAHMIA HE HAOII0-
JIaJTA KITMHUYECKUX MTPU3HAKOB HHTOKCUKAIIMH Yy J1a00-
PaTOPHBIX KPBIC TIOCIIC BHYTPIIKEIYTIOYHOTO BBEJICHUS
KOpMOBO# no6aBku [ ematonporekt B 03¢ 2000 Mr/KT
u 5000 mr/kr. U3sMeHeHui BHEITHETO BU/IA, THILEBBIX
Y TIOBEJICHYECKUX PEaKIInH, Iajieska )KIUBOTHBIX HE OT-
Meuaiu. [To OKOHYaHMH OTTBITHOTO TIEPHOJIa MAKPOCKO-
MUYECKUX MMAaTOJIOTMUSCKUX U3MEHEHUI BHYTPEHHUX
OpTaHOB HE PETUCTPUPOBAIIH.

IIpoBenennbie HCccIeOBaHUS KOPMOBOH JOOABKH
I'ermaTonpoTeKT He BBISIBUIIM HETaTHBHOTO BIIASHUS Ha
KOXY JTa00OPaTOPHBIX KUBOTHBIX, CIIM3UCTHIE 00004~
KH OpraHOB 3peHUs] U MX (DYHKIIMOHAIBHOE COCTOS-
HUE. YCTaHOBJIEHO, YTO ANIUIMKALHUKU TECTUPYEMOUN
KOPMOBO# 100aBKH HEe 001a1al0T MECTHO-pa3apaxKa-
oM 3P PEKTOM Ha KO)KY MOPCKHUX CBUHOK M KPOJIH-
KOB, a mpuMeHeHne B Gpopme 1 % cycrieH3un He BBI-
3BIBAET OTPHIIATEIILHOTO BO3JICHCTBHSI Ha CIIM3UCTHIC
000JI0YKH TIIa3.

Takum 006pazom, KopmoBas fobaBka [ emaronporexT
cormacao 'OCT 32644—2014 otHOCHTCS K 5 KITaccy
OTIACHOCTH W HE 00JaaeT MECTHO-Pa3IpakaroluM
neiicTBueM. B CBS3M ¢ 3THM, OHA MOYKET OBITh PEKOMCH-
JIOBaHa IS TaTbHEHITNX KIIMHUYECKUX UCTIBITAaHHA.
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Abstract. Domestic livestock and poultry farming are the most dynamically developing sectors of agriculture,
providing the country’s population with biologically complete and safe food products. During the period of im-
port substitution, a significant number of new drugs and feed additives enter the veterinary market of the Russian
Federation, which must undergo preclinical and clinical safety studies. A single intragastric administration of the
multicomponent feed additive Hepatoprotect at doses of 2000 mg/kg and 5000 mg/kg did not lead to the death of
laboratory animals, which, according to GOST 32644—2014, allowed it to be classified as hazard class 5. During
the entire observation period, no disturbances were noted in the behavioral reactions and physiological state of
the rats. The studies of the test product to determine the local irritant effect were carried out by applying it to the
skin of guinea pigs and rabbits. One guinea pig showed minor changes, expressed in the appearance of barely vis-
ible erythema, disappearing within 2 hours. Such a short-term minimal irritant effect did not affect the firmness
and elasticity of the skin, and the animals retained the physiological state and behavioral reactions typical of
healthy individuals. Based on the results of the analysis of the irritant effect on the mucous membranes of the or-
gan of vision of rabbits and guinea pigs (instillation of a 1 % suspension onto the conjunctiva), a slight lacrima-
tion was recorded, disappearing in 25 minutes, and a slight hyperemia of the conjunctiva in only two guinea pigs.

During 14 days of the experiment, no irritation was noted in rabbits and guinea pigs.
Keywords: feed additive, Hepatoprotect, acute toxicity, local irritant effect, laboratory animals

In modern livestock farming, metabolic diseases
are widespread, which directly affect the productivity
of animals, the ability of them to reveal their genetic
potential and the economic efficiency of the industry
as a whole. Therefore, in order to prevent metabolic
disorders, new feed additives are being actively de-
signed and introduced to help normalize metabolism,
improve productivity and reduce feed costs [1—4].
However, before using them in productive (food pro-
ducing) animals, preclinical toxicological studies must
be carried out.

A toxicological assessment involves a number of
studies, an integral part of which is the study of acute
toxicity and local irritant effects on the body of the
experimental animals [5—8], which was the objec-
tive of our work.

The objective of the research is to study the acute
toxicity and local irritant effect of the feed additive
Hepatoprotect on laboratory animals.

MATERIAL AND METHODS

The studies were carried out during the peri-
od of 2021—2022 on the basis of the Department of
Ecology and Non-Contagious Pathology of Animals
of the Ural Research Veterinary Institute — a struc-
tural unit of FSBSI Ural Federal Agrarian Research
Center of the RAS, within the framework of the State
assignment in accordance with the FRI Program of
State Academies of Sciences 4.2.1.5 Development of
Technologies for Intravital Quality Management of
Livestock Raw Materials to Obtain High-Quality and
Safe Food Products.

The feed additive Hepatoprotect is a multicompo-
nent free-flowing beige powder containing amorphous
silicon dioxide, diatomite, feed yeast, propylene gly-
col, chicory root, calcium propionate, ascorbic acid,
chelate compounds of methionine with manganese,
copper and zinc, methionine 84 %, choline chloride
60 %, sunflower meal.
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The tested combination of components is intend-
ed to normalize metabolism, remove toxic compounds
from the body, protect and restore the liver from the
harmful effects of non-contagious factors, prevent ke-
toacidosis, increase resistance to stress, improve pro-
ductivity, reduce feed costs, and increase the livability
of livestock. Developer and manufacturer: SKhP Niva
LLC, Republic of Crimea.

Preclinical tests to determine acute toxicity were
carried out on clinically healthy female nonlinear lab-
oratory rats (n = 6), sexually mature, non-pregnant,
nulliparous, with a preliminary 10-day quarantine,
marking and group formation. The age of the rats at
the beginning of the experiment was 8—9 weeks, live
weight — 180—195 g.

Before determining acute toxicity, laboratory rats
were kept on a starvation diet for 12 hours with free
access to water. Then the rodents were weighed and,
based on body weight, the required amount of the test
additive was calculated individually for each rodent. At
the initial stage, three animals were administered the
feed additive Hepatoprotect at a dose of 2000 mg/kg
of body weight. Based on the results of this experi-
ment, the dose for the next three rodents was increased
to 5000 mg/kg according to GOST 32644—2014 [9].

The test product was ground to a powder and
mixed with distilled water, making the volume of the
finished suspension up to 5 ml, then it was adminis-
tered to the animals using a probe individually intra-
gastrically. The observations of the rats were carried
out during the first day: in the first 30 minutes contin-
uously, and in the next 4 hours, the signs of toxicity
were recorded hourly. At the end of this period, food
was given according to the experimental regulations.
The assessment of the animals’ condition in accordance
with GOST 32644—2014 was carried out individu-
ally every day, identifying physiological, behavior-
al, pain and nutritional variations for 14 days. Control
weighing was carried out on days 7 and 14 of the ex-
periment. At the end of the acute toxicity study, labo-

ratory rodents were euthanized and necropsied to as-
sess possible macroscopic changes in internal organs.

Then, the studies were carried out to identify the
irritating properties of the tested feed additive. The ob-
jects of observation were clinically healthy non-preg-
nant and previously nulliparous female guinea pigs
(n = 6) and rabbits (n = 6) with a live weight of 350—
390 gand 2.4—2.5 kg, respectively. All laboratory ani-
mals were quarantined for 14 days, followed by weigh-
ing on a CAS SW-10 scale (South Korea), tagging and
forming of the groups.

The experimental animals were kept in the same
conditions with a controlled microclimate in accor-
dance with regulatory sanitary and hygienic require-
ments and recommendations [10—15].

The first stage of the study included determining
the local irritant effect on the skin of three guinea pigs
and three rabbits, which were shaved in two areas of
fur with an area of 30 x 30 mm in the form of a skin
“window” on both sides of the body. The experiment
began 24 hours after a starving diet and the absence
of erythema on the skin of the animals. Applications
of the ointment (50 % Hepatoprotect + 50 % lanolin)
were individually applied to the skin of two “windows”
on the right side in the following quantities: for guinea
pigs — 0.1 g/animal and 1.0 g/animal, for rabbits —
0.5 g/animal and 5.0 g/animal. The “windows” on the
opposite side served as the control, onto which a sim-
ilar amount of ointment containing only lanolin was
applied. The exposure lasted 4 hours. After this period,
the remaining amount of Hepatoprotect was removed,
the application sites were dried, and changes in skin
reaction were recorded daily for 14 days at the same
time. Changes in color, the appearance of swelling and
scratching, and the thickness of the skin fold were tak-
en into account. Pain was determined by the reaction
of animals to palpation of the experimental area.

The results were assessed using a point system
(scale of severity of local irritant effect on the skin)
(Table 1).

Table 1
Severity scale of the local irritant effect on the skin
Visual changes Value

1 2

Absence of erythema and edema 0

Barely visible erythema (pale pink) and swelling 1

Clearly visible erythema (bright pink) and mild edema (clear edges of swelling) 2
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Table 1 (the end)

1 2
Red erythema over the entire area and moderate edema (swelling ~ 1 mm) 3
Severe erythema, infiltration and severe edema (swelling > 1 mm) 4
Severe erythema, severe infiltration, focal ulceration, eschar 5

The second stage of the study is to determine the
irritant effect on the mucous membranes of the organ
of vision. For this, three guinea pigs and three rabbits
were treated with 2—3 drops of a 1 % suspension of
feed additive once in the conjunctival fornix of the right
eye, and the left side served as the control, but instead
of the test substance, distilled water with the animal’s
body temperature was used.

The visual reaction of conjunctival irritation was
assessed hourly for 6 hours after instillation using a
point scale (Table 2). Then, every day for 14 days, the
general condition of the animals, the presence of con-
junctival erythema, changes in the lacrimal duct and

sclera, the presence of lacrimation and the amount of
discharge, the possible appearance of keratitis and
blepharitis, and photophobia were taken into account.
There was paid attention to the duration and severi-
ty of changes.

STUDY RESULTS
Based on an analysis of the literary data, it has been
found that the substances included in the components
of the feed additive Hepatoprotect do not have a neg-
ative effect on the animal’s body. This served as the
basis for choosing a dosage of 2000 mg/kg of body
weight at the initial stage of the experiment.

Table 2
Point scale for assessing the reaction of the conjunctiva to irritation
Point Reaction Effect
0 No Absent
2 Weak Weak
4 Expressed Moderate
6 Lacrimation Weakly expressed
8 Presence of discharge Expressed
10 Swelling of the eyelids Strongly expressed

When determining acute toxicity within 24 hours
after administration of the feed additive Hepatoprotect,
100 % livability of rats was observed, no changes in
food and water consumption, frequency and depth of
respiratory movements, color of visible mucous mem-
branes, coordination of movements and tone of skel-
etal muscles. No depressed state was noted. The col-
or of feces and consistency were normal. For the next
14 days, all rats were alive, active, and no negative
dynamics was observed in their physiological state.

The live weight of rodents on days 7 and 14 of the
experiment showed an increase in average values by
3.5 % and 7.3 % relative to the baseline indicators. The
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analysis of the autopsy results did not reveal patholog-
ical changes in the color, consistency and size of the
internal organs.

The absence of animal death and signs of toxicity
at the initial stage of the experiment served as the ba-
sis for testing the upper dose level — 5000 mg/kg of
body weight. The studies were carried out in similar
time periods with the registration of changes.

Intragastric administration of the tested feed addi-
tive at a dose of 5000 mg/kg also did not reveal a neg-
ative effect on the body of laboratory rats. Livability
was 100 %. No deviations in the physiological state,
nutritional, behavioral and pain reactions of rodents
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were recorded. The increase in live weight on days 7
and 14 of observations was 3.4 % and 6.2 %, compared
to the initial data. No visible pathological changes in
the internal organs were noted after the autopsy. Thus,
the use of the feed additive at doses of 2000 mg/kg
and 5000 mg/kg did not lead to the death of laborato-
ry animals, which according to GOST 32644—2014
allowed it to be classified as hazard class 5.

When studying the local irritant effect, planned ma-
nipulations were carried out with the laboratory ani-
mals according to the design of the experiment.

After exposure of the feed additive on the skin of
the rabbits, no signs of inflammation or irritation were
recorded. The skin remained elastic, mobile, painless
and the hair began to recover from the second day.
The animals remained active throughout the observa-
tion period and retained physiological and nutritional
reactions typical of healthy individuals.

Minor changes were revealed after the application
of the tested feed additive to the skin of guinea pigs,
as the most sensitive objects of laboratory research.
In one animal, when the additive was applied as part
of the ointment at a dose of 1.0 g/animal, barely visi-
ble erythema was noted on the first day, which disap-
peared within 2 hours, i. e. there was a minimal irritant
effect that did not affect the firmness and elasticity of
the skin. Perhaps this reaction is associated with the
individual sensitivity of a particular individual, since
no deviations in the physiological state and behavior-
al reactions were registered.

Based on the results of the first stage of the re-
search, it was found that after a single cutaneous 4-hour
exposure to the feed additive in the ointment, no local
irritant effect or visible changes were detected in both
types of animals for 14 days.

When studying the irritant effect of the feed addi-
tive on the mucous membranes of the eyes of guinea
pigs and rabbits, no significant negative changes were
noted. However, after instillation of a 1 % suspension,
slight lacrimation was recorded in two guinea pigs, dis-
appearing in 25 minutes. Within 1 hour, mild conjunc-
tival hyperemia was also observed in these individuals.

Based on the results of the second stage of the re-
search, which lasted 14 days, it was found that apply-
ing a suspension of the feed additive Hepatoprotect to
the conjunctiva did not have an irritating effect.

CONCLUSION
During the research, no clinical signs of intoxica-
tion were observed in laboratory rats after intragastric

administration of the feed additive Hepatoprotect at a
dose of 2000 mg/kg and 5000 mg/kg. No changes in
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appearance, food and behavioral reactions or death of
animals were noted. At the end of the experimental pe-
riod, macroscopic pathological changes in internal or-
gans were not recorded.

The studies of the feed additive Hepatoprotect did
not reveal any negative effects on the skin of labora-
tory animals, the mucous membranes of the organs of
vision and their functional state. It has been found that
applications of the tested feed additive do not have a
local irritating effect on the skin of guinea pigs and
rabbits, and use in the form of a 1 % suspension does
not cause a negative effect on the mucous membranes
of the eyes.

Thus, the feed additive Hepatoprotect, according
to GOST 32644—2014, belongs to hazard class 5 and
does not have a local irritant effect. In this regard, it
can be recommended for further clinical trials.
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Annotanmsi. Metoziom pacuera 95 % nOBEpUTENBHOTO HHTEPBaIa ONPe/IeNICHbI pe)epeHCHBIC 3HAUCHHS SXOKap-
JrorpaMuecKuX MoKasarenel y pru3noiaorndecky 310pOBbIX JIOMAITHNX KolIeK. PaboTy mpoBOIMIM B BETEpH-
HapHOU kimHUKe «Bera» (r. Mocksa) u Ha kadenpe BerepuHapHOi MequuuHbl «PocbnoTex». B nccienoBanme
Bonuty 189 Komek MoJooro Bo3pacTa oT 6 MecsIeB /10 2 JIET, Pa3HbIX ITOpox ¥ Maccol Tena (2,2—9,6 xr). dns
MIPAaKTHYECKON BETEPHHAPHON METMIIMHBI PEKOMEHIOBAHBI CIEAYIOINE pe)epeHCHBIC HHTEPBAJIBI T0 OCHOBHBIM
AXOKapIHOTpapueCcKUM MOKa3aTeIsAM: AHaMETp a0pThl — 8,66—9,02 MM; MakCUMaITbHast CKOPOCTB ITOTOKA KPO-
Bu Ha aopte — 0,87—0,97 m/c; rpanuent nasnenune B aopre — 3,03—3,77 MM. PT. CT.; TOJIIMHA MEXOKEIY1049-
KOBOM neperopoiku B nuactoiny — 4,11—4,30 mm; TonumHa 3aHeil CTEHKH JIEBOTO JKEIyJ0YKa B JUACTOIy —
4,17—4,35 MM; KOHEUHbIH 1MACTOIUYECKUH pa3Mep JIeBOTo xemyaouka — 13,98—14,62 MM; KOHEUHBIH cucTo-
JIMYECKUH pa3Mep JIeBOro xemyaouka — 6,01—6,54 mm; dpakuust ykopoueHus — 55,29—58,04 %; nuamerp
JIeTOYHOH apTepuu — 6,23—6,79 MM; MakcUMaJbHasi CKOPOCTh ITIOTOKA Ha JierouHo# aprepun — 0,8 7—0,98 m/c;
IpaJueHT 1aBIeHUs B JIerouHOM aprepun — 3,01—3,84 MM. pT. CT., IMamMeTp KiianaHa JIErOYHOW apTepuu Ha ypOB-
He ¢pubpo3HoTro Kombla — 7,32—7,90 MM; TOJIIMHA CTEHKH MPABOTO JKeyrynouka — 2,24—2.47 MM; TI0JI0CTh
MIPABOTO JKEIyIOUKa B TuacToiny — 3,84—4,38 MM; cHCTOIMYECKast SKCKypCHsl B (GHOPO3HOTO KOITbIIA TPEXCTBOP-
yaroro kinanaHa — 8,50—9,35 mm; nuamerp nesoro npeacepaust — 11,20—11,63 mm; nuameTrp npaBoro npej-
cepausa — 8,45—9,18 mm; nerounas Bena — 2,81—3,00 Mmm; ipaBast BETBb JIETOUHOH aprepun — 3,22—3,47 mwm;
COOTHOILIEHHE JIEBOI BEHBI K IPaBOW BeTBU JerodHoi aprepuu — 0,86—0,89 ef1.; COOTHOLIEHHE AUAMETP JIEBO-

ro npeacepaus k auamerp aopre — 1,27—1,30 en.

KoaioueBble ciioBa: Kok, HOpMa, sxokapauorpadus, M-pexnm, B-pexxum, uMitysbcHas ronmuieporpadus

Oxokapauorpadus sSBIsETCS Ba)KHBIM METOAOM
JUArHOCTUKM PA3IMYHBIX 3a00J€BaHUM CepaeuHO-
COCYIHCTOM CHUCTEMBI Yy JOMAITHUX KUBOTHBIX [1, 2].
OxokapauorpapuuecKue UCCIeA0BaHUs B [TOCIETHIE
TO/IbI BBI3BIBAIOT BCE OONBIITNI HHTEPEC Y BETEPUHAP-
HBIX CIENHAINCTOB, TAK KaK U3MEHEHHs CTPYKTYpPBI
1 QYHKIMH CEPACUHO-COCYIUCTON CUCTEMBI IPOUCXO-
JUT Ha paHHUX CTaJAUAX HEOCTAaTOYHOCTH MUOKapAa,
KOTJIa elle KIMHUYECKUE CHMIITOMBI HE TIPOSIBIISAIOTCS
[3,4]. C nomolibo 3x0Kaparorpadui MOXKHO C BBICO-
KO 9(h(heKTHBHOCTBHIO BRIABIIATH TAPAMETPhI peMoJie-
JIMPOBaHMS MHOKap/a, TO €CTh AWIATALNIO Mpencep-
Ui, SKCIIEHTPUYECKYI0 MM KOHLEHTPUYECKON T'H-
nepTpoduIo JIEBOro U MPABOTO KETyA0UKa, OLICHUBATD
pa3Mep ¥ COCTOSHNE MarucTPaJIbHBIX COCY/IOB, BBISB-
JIITH BEHO3HBIHM 3aCTOM B JIETOYHBIX BEHAX U B Kay/lajib-
HOH MOJIOH BEHE KaK MapKephbl JEKOMIIEHCUPOBAHHOMN

JIEBOXKEIYTOYKOBOH ¥ IPABOXKETYIOUYKON CepAedHON
HEJI0CTaTOYHOCTH [5—7].

Oco00eHHO IICHHO HCII0JIB30BaTh IXOKapHOorpa-
(U0 Ipu IPOBEICHUH TPEAONICPAIMOHHON CKPUHUH-
TOBOM JTUArHOCTHUKH KMUBOTHBIX HA MPEAMET HATHUUS
CKPBITHIX KapIUaIbHBIX MATOJIOTHH, KOTOPbIE MOTYT
3HAYUTEILHO MTOBBIIIATH PUCK 3aTUIAHUPOBAHHBIX OTTe-
paTUBHBIX BMeIIaTeabcTB [8—11].

Dxokapauorpadus mokazaHa mpu OlEHKE COCTOSI-
HUS KJIAITAHHOTO arliapara Cep/ila, BRISIBICHUN HAJU-
YU HETOCTATOYHOCTH M CTEHO3a KJIAITAHOB, CPAIIICHUH
KJIarlaHoB | 1ip. [6, 12].

C moMomIbio 3X0Kapuorpa(uy MOKHO TaKKe U3-
y4aTh JAACTOIHYECKYHO (PYHKIIUIO MTPABOTO U JICBOTO
JKEITyZI04Ka TI0 XapaKTePUCTHKAM TPAHCMUTPAILHOTO
U TPaHCTPUKYCIUIATHFHOTO KPOBOTOKA WU HCIIOJb-
3ysl IpyTHe TapaMeTphl U MOAXONbI (PYHKITHOHATH-
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HOW JMarHOCTUKH NaTOJOTHUN CEpAEUYHO-COCYIUCTOMN
cucremsi [ 13—15].

C moMoIIsio dXoKapauorpaGuu MOKHO HaIekK-
HO BBISIBIIATH CHIKCHHE KOHTPAKTUIIBHOCTH WIIH CH-
CTOJIMYECKYFO TUCHYHKIIUIO JICBOTO WIIH TIPABOTO Ke-
JIyZIOUKa, YTO UTPAaeT BaXKHYIO POJb B KIMHHUUECKOM
MIPaKTHKE JJIS1 OLIEHKH COCTOSIHUS CepeYHO-COCYIH-
ctoit cuctemsl [16, 17]. C momoripio sXoKkapauorpa-
(hmm MOXKHO OIEHMBATH CKOPOCTHBIE TIOTOKH B BBIHO-
CSIIIIEM TPAKTE JIEBOTO W IMPABOTO JKEJIYI0YKa, TO €CTh
CKOPOCTh Ha a0pTe WM JIETOYHON apTEepPHH, YTO TaK-
K€ MOJKET UI'paTb BaJKHOC 3HAYCHUC ITPU JUATHOCTH-
Ke 3a00JICBaHU CePIICIYHO-COCYIUCTOM CUCTEMBI [ 18—
20]. Takum 00pazoM, U3y4eHHE CTPYKTYypPHO-(PYHKITHO-
HaJIbHBIX U3MEHEHU CEPIICUHO-COCYIUCTON CUCTEMBI,
a Tak)Ke BBISIBIICHUE PePepeHCHBIX UHTEPBAJIOB OC-
HOBHBIX 3XOKapAHOorpaduIecKux mapamMmeTpoB y 3110-
POBBIX JOMAIIHHUX KOLICK ABJIACTCSA aKTyaJIbHbIM JJIS1
MPAaKTUYECKON BETEPUHAPHUU.

Hcxoms u3 BBITIIECKa3aHHOTO, Ye1bi0 OaHHOU pado-
Mol SIBISETCS OlleHKa M pacyeT pedepeHCHBIX HHTEP-
BaJIOB OCHOBHBIX 9XOKapAHOTPAPUIECKHUX IMOKa3aTe-
neH y pU3HONIOTrHYeCK 3I0POBBIX JIOMAITHUX KOIIIEK.

MATEPHUAJIBI U METO/bI
UCCJIEJOBAHUM

Hayunas pabota mpoBoamiIach B BETCpUHAPHOM
kimHEKe «Beray (. Mocksa) u Ha kadeape BeTepuHap-
HoM meaunuael ®T'BOY BO « POCBUOTEXy, B nie-
puon ¢ 1 mapra o 10 utomns 2023 1. loManiame KoKy
MOCTYTAJIA B KJIMHUKY C IIEJIbIO TIPOBEICHUS dXOKap-
muorpaduyeckoro 00cIe10BaHus B paMKax IPOBEIe-
HUS TIPEIOTIEPAIIIOHHOTO KapAHOIOTUIECKOTO CKPH-
HUHTA. B nccieoBanme BOILIH KOIIKHA MOJIOZIOTO BO3-
pacta oT 6 MecsLEeB 10 2 JIET, pa3HbIX OPOJI U MaCCOH
tena (2,2—9,6 kr).

Oxokapauorpaduyeckoe 00CieI0BaHNUE IPOBOIN-
JIY C TIOMOIITBI0 BeTepuHapHoro Y3 -ckanepa Mindray
DC-60 (Kurait) [4]. OrieHUBaIN TOJIITHHY MEAOKEITY-
JO04YKOBO# ieperopoku B muactoiry (TMXKILx) u Ton-
LIMHY 3aHEH CTEHKHU JEBOr0 >KEIyI0uKa B AUACTOILY
(T3CJIXKn) B M-pexxume [7]. Takke paccuuThIBaIM
KOHEYHBIN JIMACTOJMYECKUN U CUCTOJIMYECKUIN pa3-
mep xemynouaka (KJAP u KCP) B M-pexume (7, 8]. s
9TOTO BBIBOAWJIM MPaBYIO MapacTepPHAIbHYIO MPOEK-
LIHIO TI0 KOPOTKOM OCH JIEBOTO kKelynouka. Opakiuio
ykopouenus (DK) Beipakanu B mpoleHTaxX W pac-
cuuthiBaiu 1o Gopmyse (KAP-KCP)x100/KP [10].
JuaMeTp MoNOCTH MPaBOTO KETyA0YKa U TONIIUHY
CBOOOIHON CTEHKH MPABOTO KEITYI0UKA OMPEICIISITH
B M-pexuMe u3 mpaBoit mapacTepHaIbHOU MPOEKITUU
10 JUIMHHOU OCH J1eBOro xenyaouka [ 11]. 3smepenue

JuamMeTpa JIEBOTO Mpeicepius U KOPHS a0PThI TPOBO-
nud B B-peskrMe Ha ypoBHE OCHOBAaHHS CepAla 1o
KOPOTKOH ocH cepara [6].

W3mepenne MakCUMalbHOTO pa3Mepa JIerou-
HO#l Bensl (JIB) u mpaBoil BETBH JIETOYHOH apTe-
pun (IIBJIA) mpoBoawiu n3 mnpaBoii mapacTepHaib-
HOM MPOEKUUHU IO JUIMHHOM OCH JIEBOTO KEIyA0U-
ka B M-pexxnme ckanupoBanus [11]. Bmecrte ¢ atumM,
paccuntbBainy kodddunmrentsr JIB/TIBJIA u JIIT/AO
[12]. CropocTh nOTOKA Ha JIETOYHOM apTepUn OLICHU-
BaJIM B UMITYJIbCHO-BOJTHOBOM PEKMME B IIPaBOi mapa-
CTepHAJIbHOM MPOEKIMH HAa YPOBHE OCHOBAHUS CEp/i-
na. [Ipu 3ToM KOHTPOJIBHBIN 00BEM pacroiarai mo
[EHTPY JIETOYHON apTepHH, CTapasiCh PaCIONOKHUTh
OCb CKaHHPOBaHMS MAaKCUMAaJIbHO MapajulesIbHO I10-
TOKy kposu [10].

OueHuBaau CKOPOCTh MTOTOKA KPOBU HA aopTe U3
BEPXYILIEYHOU ITPOEKIUU C JIEBOM CTOPOHBI IPYIHON
kJ1eTkd. KoHTponbHBI 00beM paciionarain o HeHTpy
A0PTHI MapayIeIbHO TIOTOKY KpOBH. | pagneHT nasie-
HUS B a0pT€ U JIETOYHON apTepUy PACCUUTHIBAIIH 110
crarnaptHoi hopmyne 4V?2[11, 17]. XapakrepucTuku
KJIallaHa JIESTOYHOW apTepH OLIEHUBAJIM B ITpaBOM Ma-
pacTepHaIbHOW MPOEKIUU HA YPOBHE a0PTaJIbHOIO
kiamana [8, 19].

Craructudeckyo 00pabOTKy MPOBOAMIN B IMPO-
rpamme Statistica 7,0 (CILIA) [4, 14], ncronb3ys Ta-
Kre OMOMEeTpHYEeCKHEe TI0Ka3aTeln, Kak M — cpenHee
apupmerndeckoe 3Hauenue, CI-95 % — MHUHUMAIb-
HbI 95 % noBeputenbHbI nHTEpBa, CI + 95 % mak-
CUMaIbHBIN 95 % nOBepUTENbHBIN MHTEPBAJ, TUMHU-
Tl — Min (MuaEEMYM) 1 Max (Makcumym), Std.Dev.
(Standard Deviation) — cTaHgapTHOE OTKJIOHCHHE
u Std.Err. (Standard Error) — ctannaptHas ommoka.
Pedepencusie nHTEpBaIbl 9X0KapAHOTpaPUIECKUX
roka3aTesiell pacCYUTHIBAIM METOJIOM OIpPEIeJIeHUs
95 % CI (Confidence Interval) [21].

PE3YJBTATHI UCCJEIOBAHUN
N OBCYXKJIEHHUE

OcCHOBHBIE 3XOKapAHOTrpapUUecKrue MapaMeTpbl
y (u3moMOrHYecKn 3A0POBBIX KOMICK MPUBEICHEI
B Ta0IHILE.

Crenenp HapymeHUH Y3PPEKTUBHOCTH JIETOYHOTO
KPOBOTOKA ¥l HACOCHOH (DYHKITHUH JIEBBIX KaMep Cep/i-
11a MOXKHO OIICHHTH 110 COOTHOIIEHHIO JIEBOTO TPEJI-
cepaus k aopre (JI[I/AO). YkazanHblii ko3 PHUIIHEHT
MOXET 3HAUUTENbHO CHU3UTH BIMSHUE MAcChl Teia
JIOMAITHUX KOLIEK Ha 3XOKapauorpapuueckue moka-
3aTelH, TaK KaK UCTIONIB3yeTCsl OTHOCUTENLHO (PUKCH-
POBaHHBII TUAMETP a0OPTHI JUIS OLIEHKH CTETIEHU 00b-
E€MHOU TIeperpy3KH JICBOTO MPEICEP TS
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Taoauna

basosvie axoxkapouoepaghuueckue napamempol y usuonocurecku 300poewbix OoMawHux kouex (n = 189)

Bbuomerpuueckue rnokazarenu

ITapamer

o M —9C51% +9C51% Min | Max Ste(i'. ;tr(i:
Aopra, MM 8,84 | 8,66 | 9,02 | 6,10 | 13,30 | 1,26 | 0,09
CKOpOCTh IOTOKA Ha aopTe, M/C 0,92 0,87 0,97 0,60 1,60 0,24 0,02
I'paguieHT naBiIeHUs HAa aOPTE, MM. PT. CT. 3,40 3,03 3,77 1,38 | 10,43 | 1,42 0,18
TMXIIn, mm 4,21 | 4,11 | 430 | 2,60 | 590 | 0,66 | 0,05
T3CJDKx, mm 426 | 4,17 | 435 | 2,60 | 590 | 0,62 | 0,04
K/IP, Mmm 14,30 | 13,98 | 14,62 | 9,10 | 19,80 | 2,23 | 0,16
KCP, mm 6,27 | 6,01 6,54 | 1,20 | 10,90 | 1,84 | 0,13
DY, % 56,66 | 55,29 | 58,04 | 30,95 | 90,30 | 9,54 | 0,70
Jlerounas aprepus, MM 6,51 6,23 6,79 3,00 | 11,30 | 1,74 0,14
CKOpOCTh MOTOKA Ha JICTOYHOM apTePUH, M/CEK 0,93 0,87 0,98 0,50 1,80 0,23 0,03
I'pamueHT naBiaeHus Ha JErOYHON apTEPUU, MM.PT.CT. 3,43 3,01 3,84 1,72 9,12 1,55 0,20
Knanan nerounoit aprepuu, Mm 7,61 7,32 7,90 420 | 11,90 | 1,21 0,14
TomnmHa CTEHKH MPABOTO HKETYI0UKa, MM 2,35 2,24 2,47 1,50 3,30 0,44 0,06
IDKn, mm 4,11 3,84 | 438 | 2,20 | 7,40 | 1,10 | 0,14
TAPSE mm 893 | 8,50 | 935 | 4,50 | 11,50 | 1,52 | 0,21
JnameTp neBoro npeacepaus, MM 11,41 | 11,20 | 11,63 | 7,90 | 17,10 | 1,52 0,11
JnameTp rpaBoro npencepaus, Mm 8,82 8,45 9,18 6,50 | 13,30 | 1,39 0,18
JIB, MM 2,90 | 2,81 | 3,00 | 1,90 | 6,00 | 0,63 | 0,05
[IBJIA, mm 335 | 3,22 | 3,47 | 2,10 | 8,00 | 0,82 | 0,06
JIB/TIBJIA, en. 0,87 | 0,86 | 0,89 | 0,62 | 1,09 | 0,10 | 0,01
JIIT/AO, en. 1,29 | 1,27 1,30 | 1,02 | 1,49 | 0,11 0,01

Ipumeuyanue: TMXKIInx — TonmmHa MeXKeTyI04YKOBOM neperopoaku B nuactoiy, T3CJIDKy — tonumna 3amHeit
CTEHKH JIEBOTO >kenyzaka B auactony, KJ[P — koneunslit nuacronnueckuit pazmep, KCP — xoHeuHsIN cucToanuecKuit
pasmep, Y — dpaxkius ykopouenusi, [IKx — pasmep moaoctu mpaBoro xeinyaodka B KoHIe quactoibl, TAPSE — cu-
CTOJINYECKAst IKCKYpCHsl B (PUOPO3HOTO KOJIbIa TPEXCTBOPYATOro KiamnaHa, JIB — nerounas Bena, [IBJIA — npaBas BeTBb

JIETOYHOI! apTepun.

Cy1ecTByeT MOJOKHUTEIBHOEC BIUSHUE MACCHI
tena Ha pa3smepbl AO u JIII y xomiek u oTHOIIECHUE
pasMepa JeBOro mpeacepaust K pasmMepy KOpHs aop-
THI MOKET OBITH MCTIOJIH30BAHO B KAYECTBE IMOKa3aTe-
JIsL CTENIEHHU BBIPAXKEHHOCTHU AUJIATAI[UU JIEBOTO MPEJ-

cepausi. B HarieMm ucclieioBaHUY CpeHEee 3HAYCHUS
JlaHHOTO ToKa3aress coctaBmwio 1,29 + 0,01 ex. (95 %
CI 1,27—1,30).

Takum 00pa3oM, H3MEPCHUE XapaKTEPUCTHK a0p-
ThI SIBJISICTCSI KITFOUEBBIM MOMEHTOM JIJIs1 OL[CHKH JPY-
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1I. A. Pyoenxo, K. A. I'anoyp, B. U. Jlyyaii, A. A. Pyoenko

I'HX [OKa3arelseil sXokapAnorpaduieckoro CKpUHHH-
ra. B momynsmun Gpu3noIornuecku 370pOBBIX KOIIEK
cpelHui pasmep aopThl cocTaBuil 8,84 £ 0,09 MM
(95 % CI 8,66—9,02).

Taxke CTOMT OTMETHUTB, YTO U3MEPEHUE JIEBOIO
npeacepaue (JIIT) maeT BO3MOXKXHOCTD OIICHUTH HAIU-
Yhe W CTeNeHb JUIAaTalliy JIEBOTO Ipe/ICepausi, YTo
MOXET CIIYKUTh MPU3HAKOM 3aCTOWHOW cepiedHOM
HEJO0CTAaTOYHOCTH. B Hammx uccienoBaHmsIX mokasa-
tenb JIIT cocraBun B cpeqnem 11,41 = 0,11 mm (95 %
CI11,20—11,63).

TomnmunHa MeKKeTyI09YKOBON MEPErOpOIKH B 1A~
crony (TM2KIIn) u TonmuHa 3aqHEH CTEHKH JICBOTO
x)emynka B puactony (T3CJDKnm) mpencraBiser co-
001 BayKHEHIITHE TIOKA3aTEeIH ISl TUATrHOCTHKHY THIIeP-
Tpo(hUIECKON KapIMOMHUOTIATHH Y JIOMAITHUX KOIIEK
[5]. Ucxons u3 maHHBIX, IPEACTABICHHBIX B TAOIUIIE,
TMXIIny puznonornyecku 310pOBBIX KOIIEK COCTa-
Buia B cpeaHem 4,21 = 0,05 mm (95 % C1 4,11—4,30),
a T3CJDKg — 4,26 + 0,04 mm (95 % CI1 4,17—4,35).

Juacronuyeckuil pasmep JeBOro Kejlyaouka uc-
TIOJIB3YETCS ISl ONPESIICHUs] HaTudUs WU OTCYT-
CTBHS IIEPErPy3KH 0OBEMOM JIEBOTO JKeNMyI04uKa. JTO
H3MepeHHUe OTpakaeT MaKCHMaJIbHOE HATIOJIHEHHE JKe-
Tyno4koB B (azy amactonsl. CHCTONMYECKHE pa3Me-
PBI ABJISIOTCS OTPaKEHNEM COKPAaTHTENbHON (PyHKIIMN
Cep/IIIa v He JOJDKHBI HCTIONB30BaThCA [T OTIICHKH Ha-
JIUYWS WIA OTCYTCTBHA Juiatanud. TOT ke PUHIIHTT
MPUMEHUM K U3MEPEHUSIM TONIIUHBI CTEHOK U IIEPETo-
ponok. Hannuune nin oTcyTCTBUE THIIEPTPOGHH CIIeTy-
€T OTPEeINATh IO JUACTOIMYECKUM U3MEPEHHUSM TOJ-
IIMHBI MHOKap/1a JIEBOTO JKeTy0uKa. B Hamewm ucce-
JTIOBaHUHN — KOHEUHBIH mruactommaeckuii pazmep (K/IP)
Y KOHe4HbIH cucrommueckuii pasmep (KCP) neBoro xe-
JTyaouka coctaBuin B cpeanem 14,30 = 0,16 mm (95 %
CI 13,98—14,62) u 6,27 = 0,13 mm (95 % CI 6,01—
6,54), COOTBETCTBEHHO.

Opaknus ykopoueHus (DY) xeBoro xemymod-
Ka (B aHTIOs3BIYHON suteparype — FS, Fractional
Shortening) — cTereHb YKOPOUSHHS BOJIOKOH MHOKap-
J1a BO BPEMsI CHCTOJIBI IPEJICTABIISICT COOOH N3MEHEHHUE
pa3zMepa KamMephl JIEBOTO KeTylouka B TEUECHHE TOJ-
HOTO CEep/IEYHOTO IMKIIA, BEIPAKEHHOE B MPOLIEHTAX.
[Tokazarens DY, BeposTHO, ABIsIeTCA Hanbosee pac-
MIPOCTPAHEHHBIM M BaXKHBIM dXOKapauorpauaeckum
napamerpoM. OH MOKa3bIBaeT CTENEHbh COKPAIICHUS
U YKOPOUEHHUS BOJIOKOH MUOKapAa, TO €CTh KOHTpakK-
TUJIBHOCTh WM COKPAaTUMOCTh MUOKapja. B Hamiem
HabOmroneHnn cpenHee 3HadeHne DY cocraBmiio —
56 +£0,70 % (95 % CI 55,29—58,04). YBenuuenue
BBIIIIE pedepeHCHBIX 3HaueHuH moka3zaresneit KCP, K/IP
IIPH OTHOBPEMEHHOM CHIKEHUH DY MOTyT CIIy)XHTh

JIOCTOBEPHBIMH MapKepaMHu Ipy Bepu(UKaIUU JTHja-
TaIMOHHOU KapAMOMHUOIIATHH, KOTOPast HEPEIKO PETH-
CTPHUPYETCS Yy TOMaITHUX Kotrek [18].

CKOpOCTh KPOBOTOKA 3aBUCUT OT YACTOTHI CEp-
JIEYHBIX COKpAIlleHUI, KOHTPAKTUJIBHOCTH MUOKAp-
Jla, IpeaHarpy3Ku, COCTOSIHUS MAaTUCTPATIbHBIX COCY-
JIOB U MX KJIAMIAHHOTO afrapara. YBEIMUEeHNE YacTo-
ThI CEPIICIHBIX COKPAIICHUH Y JKUBOTHBIX YBEIINIMBACT
KaK MHAKOBYIO, TaK M CPEIHIOID CKOPOCTH JIETOYHOTO
1 a0pTAILHOTO KPOBOTOKA. JIerowHbIil MOTOK MMeeT
HECKOJIbKO OoJIbIliee BpeMs BEIOpOca MO CPaBHEHUIO
C aopTaJbHBIM TOTOKOM H3-3a CHUKCHHOM MOCTHA-
IPy3KH B MajoM Kpyre KpoBooOpaienus. Hapsiay
¢ 9TIM, (ha3bl ABIXaHUS OKA3BIBAIOT BEIPAKECHHOE BITHS-
HHUE Ha KPOBOOOPAIIEHHS B TTPABBIX KaMepax Cep/la.
YBenuueHHbI BEHO3HBIN OTTOK MPU BAOXE YBEIHYU-
BaeT UHCIUPATOPHYIO CKOPOCTh JIETOYHOI'O KPOBOTO-
Ka. BenuunmHa mMakcuMaiabHOW CKOPOCTHM KPOBOTOKaA
B aopte B cpeanem cocrasmia 0,92 + 0,02 m/c (95 %
C10,87—0,97), a B nerounoit aprepun — 0,93 + 0,03
Mm/c (95 % CI 0,87—0,98).

Cucronudeckasi 3KCKypcusi (PHOPO3HOTO KOIbIA
TpexcrBopuaroro knanana (TAPSE) npeacrasnser co-
0ol cUCTeMy OICHKH (PYHKIIMOHAJIBLHOTO COCTOSIHUS
npasoro xenynouka (IDK). TAPSE sBnsercsa mmpo-
KO TIPU3HAHHBIM, KIIMHWYECKH TI0JIC3HBIM U BBITIOHU-
MBIM MapkepoM auchyHkun [1DK, u 6p110 MokazaHo,
YTO OH SIBJISIETCS IIEHHBIM MPOTHOCTHYECKUM MapKe-
POM TP pa3IMYHbIX 3a00JIEBAHUSAX CEPALA Y KUBOT-
HBIX, BKJIIOYAsi CEPJICUHYIO HEJOCTATOUHOCTb.

ITokazarens TAPSE sBnsieTcs BaKHBIM Mapame-
TPOM, OTIPEACIISIONTNM CEPICUHBIN HHIEKC U KOHTPaK-
THJIBHOCTh MHUOKap/1a IPpaBoro xenmynouka. Ero crnemy-
€T HCIIOJIb30BaTh IS IPOTHO3UPOBAHUS CMEPTHOCTH
1 3200JIeBa€MOCTH B COBOKYITHOCTH C JPYTUMH 3XO-
KapauorpaduueckuMu napamerpamu. B Hareli pabore
yCTaHOBJIEHO, 4TO TTokazarens TAPSE y 3mopoBsix 10-
MAITHUX KOIIIEK B cpeHeM cocTanisietT 8,93 + 0,21 mm
(95 % CI 8,50—9,35), a amacTonMYecKuii pa3mep 1o-
noctu [DK B cpeqnem cocraBun 4,11 £ 0,14 mm (95 %
CI 3,84—4,38).

Cucronuueckoe JaBjICHUE BHYTPH JEBOTO JKEIy-
JIOYKa TMPUMEPHO PaBHO mMepudepuyecKoMy CHUCTO-
JTUYECKOMY apTepUaIbHOMY TABJICHHUIO MPU OTCYT-
CTBUU OOCTPYKIIMH OTTOKa KPOBH W3 JIEBOTO JKEIy-
nmouka. Takum 0Opa3oM, MMPUBOIHOE AABIECHUE CTPYH
MUTPAILHOW peryprutaiuu OyleT paBHO KaK CHCTO-
JUYECKOMY JaBJICHUIO JKEITYIOUKOB, TAK U CUCTOIHYE-
CKOMY apTepuaibHOMY JaBienuto. [To mepe yBennye-
HUSI CHCTEMHOTO NTaBJICHUS TIPUBOIHOE JABICHHUE OT
JIEBOTO JKETyA0YKa K ITPEICEPANIO TaKKe Oy/IeT yBeIH-
YUBATHCS, U TIMKOBAsi CKOPOCTh COOTBETCTBEHHO yBe-
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JuuTcs. Te K€ MPUHLUIIBI IPUMEHUMBI U K IIPABOM
cTopome cepaa. CiaenoBareiabHO, TPUBOJIAIIEE TaBIe-
HHE TPUKYCITUIATBHON PEerypPrHTHPYIOIICH CTPyH Oy-
JIET paBHO KaK CUCTOJINYECKOMY JABICHUIO B IPAaBOM
JKeITy0uKe, TaK U B JIETOYHOM apTepuu NMpH YCIOBUU
OTCYTCTBHUS €€ CTEHO3a.

I'panuenT naBieHue B aopTe W JIETOYHOM apre-
pUU B HAIIUX HMCCIEIOBAHMSIX COCTABWIH B CPEJ-
vem 3,40 £ 0,18 mMm. pt. cT. (95 % CI 3,03—3,77)
n 3,43 £0,20 mm. pt. cT. (95 % CI 3,01—3,84), co-
OTBETCTBEHHO.

[Ipu yxyameHnu HaCOCHOW (PYHKIMH JIEBBIX Ka-
Mep cep/illa BO3HUKAET BEHO3HBIN 3aCTOW B JIETKHUX,
YTO MPUBOANUT K YBEIMYECHUIO AMAMETPa JIETOYHON
BeHbI (JIB), Tpy OTHOCUTENBHO CTAOMIBHBIX pa3Me-
pax mpaBoii BeTBH JieroyHoi aprepuu. Micxons u3 Bel-
mecka3zanHoro, cootHomenue [1B/IIBJIA npeacras-
JsieT co00i MPOCTOH M BOCIPOU3BOANMBII SXOKapIuo-
rpaduuecKuil TIoKa3areib, KOTOPBIH YBEIHMYHBACTCSI
C IIPOrPECCUPOBAHUEM CTaUN CEPIEYHON HENOCTa-
TOYHOCTH ¥ MOKET TOMOYB OTIINYUTH )KHBOTHBIX C Kap-
JUaJbHON TUCYHKIMEH OT O€CCUMIITOMHBIX Halu-
€HTOB C JCTeHEPaTUBHBIM 3a00JICBAHHEM MUTPAJIb-
HOTO KJIalaHa.

3AKJTIOUEHUE

Taxum oOpa3zom, MeTo[ IXOKapauorpadun SBiIs-
€TCsl BOKHEUIINM ¥ HHPOPMaTHBHBIM METOIOM JIHa-
THOCTHUKU U JOJDKEH IMIMPOKO UCIOIB30BaThCs B BETE-
PUHAPHOM MEIUIIMHE YIS OLICHKH ()YHKIIMOHAILHOTO
COCTOSIHUS CEPACYHO-COCYANCTON CUCTEMBI Y IOMAIII-
HUX KoIlleK. PeKoMeH1yeM UCIToTb30BaTh CIICIYIONTHE
pedepeHcHBIE HHTEPBAIBI IO OCHOBHBIM ITOKa3are-
JISIM 9XOKapauorpapuu: quamMeTp aopTel — 8,66—
9,02 MM; MakcUMallbHasi CKOPOCTh MOTOKA KPOBU Ha
aopre— 0,87—0,97 M/c; rpaiueHT JaBJICHUE B a0pTE —
3,03—3,77 MM. PT. CT.; TOIIIMHA MEX KEITYIOUKOBOM
rieperopoaku B guactony — 4,11—4,30 mm; Tommu-
Ha 3aJJHCH CTCHKH JICBOTO JKEIYI0YKa B THACTOIY —
4,17—4,35 MM; KOHEUHbIH AMACTOIIMYECKUMN pazMep
neBoro xkenygouka — 13,98—14,62 MM; KOHEUHBIH
CHUCTOJIMYECKUU pa3Mep JIEBOTO xeryaouka — 6,01—
6,54 mMM; dpaxus ykopoueHust — 55,29—58,04 %;
JIUaMeTp JIETouHoH aptepun — 6,23—6,79 MM; Mak-
CUMaJTbHasi CKOPOCTh MIOTOKA Ha JISTOYHOM apTepru —
0,87—0,98 m/c; TpagrieHT MaBIEeHUS B JIETOYHOH ap-
tepun — 3,01—3,84 MM. pT. CT., TMaMeTp KiamnaHa
JIETOYHOM apTepuu Ha ypoBHE (PHUOPO3HOTO KOMIbLIA —
7,32—7,90 MM; TOMIIIHA CTEHKU MPABOTO KEITYI04-
ka — 2,24—2 47 MM; TIOJIOCTh MPABOTO KEITyI0IKa
B auactony — 3,84—4,38 MM; cUCTOIMYECKAs IKC-
Kypcusi B pHOpO3HOTO KOJIbIIa TPEXCTBOPUATOTO Kiara-

Ha— 8,50—9,35 MM; TuamMeTp JIEBOTO MPEACEPAUT —
11,20—11,63 MM; nruaMeTp MpaBoOro MPEACepIus —
8,45—9,18 mm; merounas BeHa — 2,81—3,00 mm;
mpaBasi BETBb JIETOUHOM apTepun — 3,22—3,47 mwm;
COOTHOILICHHE JIEBOU BEHBI K MIPaBOil BETBU JIETOUHOM
aprepuu — 0,86—0,89 en1.; cooTHOIIEHUE TUAMET) Jie-
BOTO mpeacepaus Kk nuametp aopre — 1,27—1,30 en.

CIIMCOK UICTOYHUKOB

1. Left ventricular myocardial remodeling in dogs with
mitral valve endocardiosis / Y. A. Vatnikov, E. V. Kulikov,
E. A. Notina [et al.] // Veterinary World. — 2020. —
v. 13(4). — P. 731—738. — DOI 10.14202/vet-
world.2020.731-738. — EDN UZJJXA.

2. MeTojpl JMarHOCTUKY THIEPTPOPUUECKOM Kapinuo-
muonaruu y xomek / B. A. Tpymkun, A. A. Hukurtuna,
C. I1. Kosases [u 1p.] // Borpocsl HOpMaTHBHO-IIPABOBOTO

peryiaupoBaHus B BeTtepuHapuu. — 2021. — Ne 4. —
C.86—89. —DOI 10.52419/issn2072-6023.2021.4.86. —
EDN QOQKSX.

3. OueHKa JIMHEHHBIX 3XOKapAUOorpaduuecKux moxkasa-
Teleil y cobak pH SHA0KapIr03e arprOBEHTPUKYISIPHBIX
kiananoB cepamna / A. A. Pynenxo, H0. A. BaTHuKOB,
E. 1. Cornukona, I1. A. Pynenko // Berepunapus. —
2021. — Ne 1. — C. 53—59. — DOI 10.30896/0042-
4846.2021.24.1.53-59. — EDN RIWMFV.

4. Héggstrom J. Screening for hypertrophic cardiomy-
opathy in cats / J. Haggstrom, V. Luis Fuentes, G. Wess // J
Vet Cardiol. —2015. —v. 1.—P. 134—149. doi: 10.1016/j.
jve.2015.07.003. PMID: 26776573.

5. I'uppanos A. U. [lunamuka MOp(oIOrndeckux m3-
MEHEHHUH cepALa PX NaToJIOr MK MUOKap/ia Y KOLIauybHX I10-
ponbl Meitn Kyn / A. U. Tupdanos, K. 3. Axmaneesa //
VYuensle 3anucku KazaHCKol rocyapcTBEHHOH akaJleMHH
BeTepuHapHOi MeauuuHbl M. H. 3. baymana. —2019. —
T.238.— Ne 2. — C. 57—60. — DOI 10.31588/2413-4201-
1883-238-2-57-61. — EDN BMYLEX.

6. YcoBepIIEHCTBOBAHUE METOJUKH IIpeoTepalioH-
HOT'0 9XOKapAnorpa(uyeckoro CKpHHMHIOBOT'O UCCIIEI0Ba-
HUS1 Y cO0aK KapiukoBbIX mopos/ A. A. Pynenko, 1O. A. Bar-
HukoB, 1. A. Mopo3sos, I1. A. Pyaenko // YdeHbie 3anucku
KazaHckoii rocynapcTBeHHOM akaeMUH BETepUHAPHON Me-
nuuuHel uM. H. 3. baymana. — 2021. —T. 245. — No . —
C. 164—168. — DOI 10.31588/2413-4201-1883-245-1-
164-168. — EDN XCWFYK.

7. [Tnucrox B. H. BupycHble HHPEKIIMHA KaK 3THOJIOTH-
4yecKuil (hakTop KapIUOMHOIIATHI Y TOMAIITHEH KOIIIKH: KITH-
Huueckoe uccienosanue / B. H. [liuciok // AxryasnbHbie
BOIIPOCHI BeTepuHapHoi Ouonoruu. — 2017. — T. 3. —
Ne 35. — C. 50—53. — EDN ZGBRSH.

8. Bamnuxos I0. A. Ouenka >3¢p(heKTHBHOCTH Teparuu
KOMIICHCUPOBAHHOT'O TUCOAKTEPHO3a KUIIICUHUKA Y KOIICK /
1O0. A. Batnuxos, II. A. Pynenxko, H. C. byrpos, A. A. Py-
neHko // ArpapHas Hayka. — 2022, — No 1. — C. 24—
29. — doi: 10.32634/0869-8155-2022-355-1-24-29.

BerepunapHsii apmakomorudeckuii BEeCTHUK o No 4 (25) « 2023 31



1I. A. Pyoenxo, K. A. I'anoyp, B. U. Jlyyaii, A. A. Pyoenko

9. Cabupsanosa JI. M. Ixokapauorpadpuueckoe uecie-
JIOBaHHE KOIIEK OOJIbHBIX OOCTPYKTHBHBIM OPOHXHTOM
¢ mpu3HaKamu OpoHxuanbHoM actmbl / JI. Y. Cabup3siHoBa,
B. B. Kprokoga, A. B. Smun // Bectauk Bypsitckoii rocy-
JIapCTBEHHOW CEJIbCKOXO35MCTBEHHON aKaJeMHUU UM.
B. P. ®ununmnosa. — 2019. — T. 4. — Ne 57. — C. 118—
121. — DOI 10.34655/bgsha.2019.57.4.018. — EDN
DMMFPC.

10. Campbell F. E. The effect of hydration status on the
echocardiographic measurements of normal cats /
F. E. Campbell, M. D. Kittleson // J Vet Intern Med. —
2007. —v. 21(5). — P. 1008—1015. doi: 10.1892/0891—
6640(2007)21[1008: teohso]2.0.co;2. PMID: 17939557.

11. Hnnapuonosa B. K. CTaHgapTHBIE CEUSHUS TIPU HXO-
KapauorpaguIecKoM HCCIeI0BaHUN CO0aK B IBYXMEPHOM
PpeXHMMe U3 PaBoro napacrepHaibHoro nocryna/ B. K. Un-
napuoHoBa // Poccuiickuii BeTepUHAPHBIN KXypHAI. —
2017.— Ne 3. — C. 6—9. — EDN YNDQDZ.

12. Ilo3sa6un C. B. KoMIieKcHast KOPPEKIHsI CUHAPO-
Ma 3aCTOMHOM cep/IeuHOi HeI0CTaTOYHOCTH Y CO0aK, 00JIb-
HBIX SHJIOKapA1030M MuTpansHoro kinanana / C. B. [To3s-
ouH, A. A. Pynenxo, I1. A. Pynenko // Berepunapus, 300-
texuust u ounorexnosorus. — 2020.—Ne 10.—C. 6—15.—
DOI 10.26155/vet.z00.b10.202010001. — EDN NTRJCH.

13. Sadjadi R. Effect of medetomidine on left ventric-
ular outflow tract velocity in cats: A Doppler echocardiog-
raphy study / R. Sadjadi, M. Nasrollahzadeh Masouleh,
A. Asghari, S. Bokaie // Vet Res Forum. — 2021. —
v.12(3).—P.383—386.doi: 10.30466/vrf.2020.113899.2710.
Epub 2021 Sep 15. PMID: 34815852; PMCID:
PMC8576155.

14. OcobeHHOCTH (DYHKIIMOHATBHOTO COCTOSIHUS Opra-
Hu3Ma oBell pu ctpecce / F0. A. FOnnamoaes, 0. A. Bat-
HUKOB, [1. A. Pynenko, A. A. Pynenko // Bectuuk Poccwuii-
CKOT'0 YHHBEPCUTETa APYKOBI HapoaoB. Cepusi: ATpOHOMUS
U )KUBOTHOBOACTBO. — 2022. — T. 17. — Ne 2. — C. 193—
202.— DOI 10.22363/2312-797X-2022-17-2-193-202. —
EDN ROAMHX.

15. Characteristic, evolution and influence on epizoot-
ic process of microorganisms in biocenoses of livestock
farms / P. Rudenko, A. Strizhakov, A. Rudenko [et al.] // Eu-

ropean Journal of Molecular and Clinical Medicine. —
2021. —v. 8(2). — P. 1865—1877. — EDN AOZSLZ.

16. Cepeees M. A. IupopMaTUBHOCTD pa3IMIHBIX Me-
TOAOB AUArHOCTUKHU T'MIICPTUPCO3a U COMMYTCTBYIOIUX I1a-
tonoruii y kourek / M. A. Ceprees, /1. P. Amupos // Yue-
Hble 3anucku KasaHckol rocyqapcTBEeHHON akaJeMHM Be-
TepuHapHoi MeauuuHbl uM. H. O. baymana. — 2019. —
237(1).—C.174—179.—DOI 10.31588/2413-4201-1883-
237-1-174-179. — EDN VVKYDY.

17. Khelik 1. A. Clinicopathologic, hemodynamic, and
echocardiographic effects of short-term oral administration
of anti-inflammatory doses of prednisolone to systemically
normal cats / I. A. Khelik, D. J. Berger, J. P. Mochel,
Y. J. Seo, J. S. Palerme, W. A. Ware, J. L. Ward // Am J Vet
Res. — 2019. — v. 80(8). — p. 743—755. doi: 10.2460/
ajvr.80.8.743. PMID: 31339769.

18. Pydenro A. A. OueHKa 4acTOThI JIbIXaHUsI BO Bpe-
Ms CHA y KOUIEK C 3aCTOMHOM CEpAEeYHOM HEJOCTATOYHO-
CTBIO: CTETICHB TPUBEPIKCHHOCTH K TAHHOMY TECTY BIIa/1e/b-
1B )KUBOTHBIX U €€ BJIMSIHHNEC HAa BBIDKMBACMOCTH IIAIIMCH-
ToB / A. A. Pynenxo // Poccuiickuii BeTepuHapHBIN Kyp-
Han. — 2018. — Ne 4. — C. 9—14. — DOI 10.32416/arti-
cle 5bdlc1f917fda5.38468318. — EDN YLLGHB.

19. Litster A. L. Radiographic and echocardiographic
measurement of the heart in obese cats / A. L. Litster,
J. W. Buchanan // Vet Radiol Ultrasound. — 2000. —
v. 41(4). — p. 320—325. doi: 10.1111/j.1740—8261.2000.
tb02080.x. PMID: 10955493.

20. OcoOeHHOCTH KIIMHHYECKOTO IPOSIBICHHST O0JIEBO-
ro CHHJApPOMa IpPH OCTPOM TacTPOIHTEpPUTE y cobak /
2. A. Kynpuna, A. A. Pynenko, B. U. Jlynaii, I1. A. Pynen-
ko // Berepunapuas maronorus. — 2023. — T. 22. —
Ne2.—C.12—18.—DOI 10.23947/1682-5616-2023-22-
2-12-18. — EDN EWPARK.

21. Freire A. P. Use of 95 % confidence intervals in the
reporting of between-group differences in randomized con-
trolled trials: analysis of a representative sample of
200 physical therapy trials / A. P. Freire, M. R. Elkins,
E. M. Ramos, A. M. Moseley // Braz J Phys Ther. —
2019. — v. 23(4). — p. 302—310. doi: 10.1016/j.
bjpt.2018.10.004. PMID: 30366845.

NHO®OPMAIINA Ob ABTOPAX
1. A. PyneHKo — JOKTOp BEeTCPUHAPHBIX HAYK, Ipodeccop;

K. A. T'anayp — cryzeHr;

B. U. JIynaii — 10KTOp BETEPUHAPHBIX HAyK, podeccop;
A. A. PyneHKo — JIOKTOp BeTEepHHAPHBIX HayK, podeccop.

3asenennwvlii 6K1a0 cOABMOPOE.

I1. A. Pynenko — KOHIIETITyalnu3alys, METOMOJIOTHS U BaJUIaIIUs;
K. A. 'anayp — npoBejieHHe 3KCIIEPUMEHTOB, CTATUCTUYECKUI aHANN3;
B. U. Jlynaii — aqMuHUCTpUpOBaHUE UCCIIC0BaHUI, TPHOOpeTeHNe (PUHAHCUPOBAHHS;

A. A. Pynenko— Hanucanue, 0030p U peaKTUPOBAHUE.

Crarps noctynuna B pegaknuio 12.09.2023 r.

32 BerepunapHsiii apmakomoruaeckuii BeCTHUK o No 4 (25) « 2023



Bulletin of veterinary pharmacology « 2023 « No. 4 (25)
RO DR R R R D R R DR R O R R D R D R D

Original article
UDC 619:616.12.07

REFERENCE INTERVALS FOR BASIC
ECHOCARDIOGRAPHIC PARAMETERS IN
PHYSIOLOGICALLY HEALTHY DOMESTIC CATS
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Andrey Anatolyevich Rudenko'

Russian Biotechnological University (ROSBIOTECH), Moscow, Russia, vetrudek@yandex.ru™

Abstract. The reference values of echocardiographic indicators in physiologically healthy domestic cats were de-
termined using the method of calculating the 95 % confidence interval. The work was carried out at the veteri-
nary clinic “Vega” (Moscow) and at the Department of Veterinary Medicine of “ROSBIOTECH”. The study in-
cluded 189 young cats from 6 months to 2 years of age, of different breeds and body weight (2.2—9.6 kg). For
practical veterinary medicine, the following reference intervals are recommended for the main echocardiograph-
ic indicators: aortic diameter — 8.66—9.02 mm; maximum blood flow velocity in the aorta — 0.87—0.97 m/s;
pressure gradient in the aorta — 3.03—3.77 mm of mercury; thickness of the interventricular septum in diasto-
le — 4.11—4.30 mm; thickness of the posterior wall of the left ventricle in diastole — 4.17—4.35 mm; end dia-
stolic dimension of the left ventricle — 13.98—14.62 mm; end systolic dimension of the left ventricle — 6.01—
6.54 mm; fractional shortening — 55.29—58.04 %; pulmonary artery diameter — 6.23—6.79 mm; maximum
flow velocity on the pulmonary artery — 0.87—0.98 m/s; pressure gradient in the pulmonary artery — 3.01—
3.84 mm of mercury; the diameter of the pulmonary valve at the level of the fibrous ring — 7.32—7.90 mm; right
ventricular wall thickness — 2.24—2.47 mm; cavity of the right ventricle in diastole — 3.84—4.38 mm,; tricus-
pid annular plane systolic excursion — 8.50—9.35 mm; left atrium diameter — 11.20—11.63 mm; right atrium
diameter — 8.45—9.18 mm; pulmonary vein — 2.81—3.00 mm; right branch of the pulmonary artery — 3.22—
3.47 mm; ratio of the left vein to the right branch of the pulmonary artery — 0.86—0.89 units; the ratio of the di-

ameter of the left atrium to the diameter of the aorta — 1.27—1.30 units.
Keywords: cats, norm, echocardiography, M-mode, B-mode, pulsed Doppler echocardiography

Echocardiography is an important method for di-
agnosing various diseases of the cardiovascular sys-
tem in domestic animals [1, 2]. In recent years, echo-
cardiographic studies have attracted increasing inter-
est among veterinary specialists, since changes in the
structure and function of the cardiovascular system oc-
cur at the early stages of myocardial failure, when clin-
ical symptoms do not yet appear [3, 4]. Using echo-
cardiography, it is possible to highly effectively identi-
fy parameters of myocardial remodeling, that is, atrial
dilatation, eccentric or concentric hypertrophy of the
left and right ventricles, assess the size and condition
of the great vessels, identify venous congestion in the
pulmonary veins and in the caudal vena cava as mark-
ers of decompensated left and right ventricles heart
failure [5—7].

It is especially valuable to use echocardiography
when conducting preoperative screening diagnos-
tics of animals for the presence of hidden cardiac pa-

thologies, which can significantly increase the risk of
planned surgical interventions [8—11].
Echocardiography is indicated for assessing the
condition of the valvular apparatus of the heart, iden-
tifying the presence of valve insufficiency and steno-
sis, valve fusion, etc. [6, 12]. Using echocardiogra-
phy, one can also study the diastolic function of the
right and left ventricle based on the characteristics of
transmitral and transtricuspid blood flow or using oth-
er parameters and approaches to the functional diagno-
sis of the cardiovascular system pathologies [13—15].
Echocardiography can reliably detect decreased
contractility or systolic dysfunction of the left or right
ventricle, which plays an important role in clinical
practice for assessing the state of the cardiovascular
system [16, 17]. Using echocardiography, it is possi-
ble to evaluate the velocity flows in the outflow tract
of the left and right ventricles, that is, the velocity in
the aorta or pulmonary artery, which can also be im-
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portant in the diagnosis of diseases of the cardiovascu-
lar system [18—20]. Thus, the study of structural and
functional changes in the cardiovascular system, as
well as the identification of reference intervals for the
main echocardiographic parameters in healthy domes-
tic cats is relevant for practical veterinary medicine.

Based on the above, the objective of this work is
to evaluate and calculate reference intervals for the
main echocardiographic indicators in physiologically
healthy domestic cats.

MATERIAL AND METHODS

Scientific work was carried out at the veterinary
clinic “Vega” (Moscow) and at the Department of
Veterinary Medicine of FSBEI HE “ROSBIOTECH”,
from March 1 to July 10, 2023. Domestic cats were
admitted to the clinic for the purpose of conducting an
echocardiographic examination as part of the preoper-
ative cardiac screening. The study included young cats
from 6 months to 2 years of age, of different breeds
and body weight (2.2—9.6 kg).

Echocardiographic examination was performed us-
ing the veterinary ultrasound scanner Mindray DC-60
(China) [4]. The thickness of the interventricular sep-
tum in diastole (TIVSd) and the thickness of the posteri-
or wall of the left ventricle in diastole (TPWLVd) were
assessed in M-mode [7]. The end diastolic and systolic
dimensions of the ventricle (EDD and ESD) were also
calculated in M-mode [7, 8]. To do this, a right paraster-
nal projection was taken along the short axis of the left
ventricle. The fractional shortening (FS) was expressed
as a percentage and calculated using the formula (EDD—
ESD)x100/EDD [10]. The diameter of the right ven-
tricular cavity and the thickness of the free wall of the
right ventricle were determined in M-mode from the
right parasternal projection along the long axis of the
left ventricle [11]. The diameter of the left atrium and
aortic root was measured in B-mode at the level of the
base of the heart along the short axis of the heart [6].

The measurement of the maximum size of the
pulmonary vein (PV) and the right branch of the pul-
monary artery (RBPA) was carried out from the right
parasternal projection along the long axis of the left
ventricle in M-mode scanning [11]. At the same time,
the coefficients PV/RBPA and LA/Ao were calculated
[12]. Pulmonary artery flow velocity was assessed in
pulse-wave mode in the right parasternal view at the
level of the base of the heart. In this case, the control
volume was placed in the center of the pulmonary ar-
tery, trying to position the scanning axis as parallel to
the blood flow as possible [10]. The blood flow veloc-
ity in the aorta was assessed from the apical projection
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on the left side of the chest. The control volume was
placed in the center of the aorta parallel to the blood
flow. The pressure gradient in the aorta and pulmo-
nary artery was calculated using the standard formu-
la 4V?[11, 17]. Pulmonary valve characteristics were
assessed in the right parasternal view at the level of
the aortic valve [8, 19].

Statistical processing was carried out in the
Statistica 7.0 program (USA) [4, 14], using such bio-
metric indicators as M — arithmetic mean, C/-95 % —
minimum 95 % confidence interval, C +95 % — max-
imum 95 % confidence interval, limits — Min (min-
imum) and Max (maximum), Std.Dev. — standard
deviation and Std. Err. — standard error. Reference in-
tervals for echocardiographic indicators were calculated
using the 95 % CI (Confidence Interval) method [21].

STUDY RESULTS AND DISCUSSION

The main echocardiographic parameters in physi-
ologically healthy cats are shown in the Table.

The degree of impairment of the efficacy of pul-
monary blood flow and pumping function of the left
heart chambers can be assessed by the ratio of the left
atrium to the aorta (LA/Ao). This coefficient can sig-
nificantly reduce the effect of body weight of domes-
tic cats on echocardiographic indicators, since a rel-
atively fixed aortic diameter is used to assess the de-
gree of volume overload of the left atrium.

There is a positive effect of body weight on Ao and
LA sizes in cats, and the ratio of left atrium size to aor-
tic root size can be used as an indicator of the sever-
ity of left atrium dilatation. In our study, the average
value of this indicator was 1.29 £ 0.01 units (95 % CI
1.27—1.30).

Therefore, measurement of aortic characteristics
is key to assessing other echocardiographic screening
indicators. In a population of physiologically healthy
cats, the mean aortic size was 8.84 = 0.09 mm (95 %
CI 8.66—9.02).

It is also worth noting that measuring the left atri-
um (LA) makes it possible to assess the presence and
degree of left atrium dilatation, which can be a sign of
congestive heart failure. In our studies, the LA value
averaged 11.41 £ 0.11 mm (95 % CI 11.20—11.63).

The thickness of the interventricular septum in di-
astole (TIVSd) and the thickness of the posterior wall
of'the left ventricle in diastole (TPWLVd) are the most
important indicators for the diagnosis of hypertrophic
cardiomyopathy in domestic cats [5]. Based on the data
presented in the table, TIVSd in physiologically healthy
cats averaged 4.21 + 0.05 mm (95 % CI 4.11—4.30),
and TPWLVd—4.26 + 0.04 mm (95 % CI14.17—4.35).
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Reference intervals for basic echocardiographic parameters in physiologically healthy domestic cats

Tabl
Baseline echocardiographic parameters in physiologically healthy domestic cats (n = 189) e
Biometrics
Parameter

M —9(;1% +9(;I% Min | Max Ste%. ;tr(i:
Aorta, mm 8.84 8.66 9.02 6.10 | 13.30 | 1.26 0.09
Aortic flow velocity, m/s 092 | 0.87 | 097 | 0.60 1.60 | 0.24 | 0.02
Pressure gradient across the aorta, mm of mercury 340 | 3.03 | 3.77 1.38 | 1043 | 142 | 0.18
TIVSd, mm 421 | 4.11 | 430 | 2.60 | 590 | 0.66 | 0.05
TPWLVd, mm 426 | 4.17 | 435 | 2.60 | 590 | 0.62 | 0.04
EDD, mm 1430 | 13.98 | 14.62 | 9.10 | 19.80 | 2.23 | 0.16
ESD, mm 6.27 | 601 | 654 | 1.20 | 1090 | 1.84 | 0.13
FS, % 56.66 | 5529 | 58.04 | 30.95 | 90.30 | 9.54 | 0.70
Pulmonary artery, mm 6.51 6.23 | 6.79 | 3.00 | 1130 | 1.74 | 0.14
Flow velocity at the pulmonary artery, m/sec 093 | 0.87 | 098 | 0.50 1.80 | 0.23 | 0.03
Elr:j;‘llrr; gradient on the pulmonary artery, mm of 343 | 301 | 384 | 172 | 912 | 155 | 0.20
Pulmonary valve, mm 7.61 | 732 | 790 | 420 | 11.90 | 1.21 | 0.14
Right ventricular wall thickness, mm 235 | 224 | 247 | 1.50 | 3.30 | 0.44 | 0.06
RVd, mm 411 | 384 | 438 | 220 | 740 | 1.10 | 0.14
TAPSE, mm 893 | 850 | 935 | 450 | 11.50 | 1.52 | 0.21
Left atrium diameter, mm 11.41 | 11.20 | 11.63 | 7.90 | 17.10 | 1.52 0.11
Right atrium diameter, mm 8.82 | 845 | 9.18 | 6.50 | 13.30 | 1.39 | 0.18
PV, mm 2.90 2.81 3.00 1.90 6.00 0.63 0.05
RBPA, mm 3.35 3.22 3.47 2.10 8.00 0.82 0.06
PV/RBPA, U 0.87 0.86 | 0.89 0.62 1.09 0.10 0.01
LA/Ao, U 1.29 | 1.27 | 1.30 | 1.02 | 149 | 0.11 | 0.01

Note. TIVSd — thickness of the interventricular septum in diastole, TPWLVd — thickness of the posterior wall of
the left ventricle in diastole, EDD — end diastolic dimension, ESD — end systolic dimension, FS — fractional shorten-
ing, RVd — size of the cavity of the right ventricle at the end of diastole, TAPSE — tricuspid annular plane systolic ex-
cursion, PV — pulmonary vein, RBPA — right branch of the pulmonary artery.

Left ventricular diastolic dimension is used to
determine the presence or absence of left ventricu-
lar volume overload. This measurement reflects the
maximum filling of the ventricles during the diastole
phase. Systolic measurements are a reflection of car-
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diac contractile function and should not be used to as-
sess the presence or absence of dilatation. The same
principle applies to wall and septa thickness measure-
ments. The presence or absence of hypertrophy should
be determined by diastolic measurements of left ven-
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tricular myocardial thickness. In our study, the end di-
astolic dimension (EDD) and end systolic dimension
(ESD) of the left ventricle averaged 14.30 = 0.16 mm
(95 % CI 13.98—14.62) and 6.27 +0.13 mm (95 %
CI 6.01—6.54), respectively.

Fractional shortening (FS) of the left ventricle —
the degree of shortening of myocardial fibers during
systole is a change in the size of the left ventricular
chamber during the full cardiac cycle, expressed as a
percentage. FS is probably the most common and im-
portant echocardiographic parameter. It shows the de-
gree of contraction and shortening of myocardial fi-
bers, that is, contractility or contractility of the myo-
cardium. In our observation, the average FS value was
56 +£0.70 % (95 % CI 55.29—58.04). An increase
above the reference values of the ESD and EDD indi-
cators with a simultaneous decrease in FS can serve
as reliable markers for verifying dilated cardiomyop-
athy, which is often recorded in domestic cats [18].

The speed of blood flow depends on the heart rate,
myocardial contractility, preload, the condition of the
great vessels and their valve apparatus. The increase
in heart rate in animals increases both peak and mean
pulmonary and aortic blood flow velocities. Pulmonary
flow has a slightly longer ejection time, compared to
aortic flow, due to reduced afterload in the pulmonary
circulation. Along with this, the phases of breathing
have a pronounced effect on blood circulation in the
right chambers of the heart. Increased venous out-
flow during inspiration increases the inspiratory ve-
locity of pulmonary blood flow. The maximum blood
flow velocity in the aorta averaged 0.92 =0.02 m/s
(95 % CI1 0.87—0.97), and in the pulmonary artery —
0.93 £ 0.03 m/s (95 % CI 0.87—0.98).

Tricuspid annular plane systolic excursion
(TAPSE) is a system for assessing the functional sta-
tus of the right ventricle (RV). TAPSE is a widely ac-
cepted, clinically useful and feasible marker of RV dys-
function and has been shown to be a valuable prog-
nostic marker in case of various cardiac diseases in
animals, including heart failure.

The TAPSE indicator is an important parameter
that determines the cardiac index and contractility of
the right ventricular myocardium. It should be used to
predict mortality and morbidity in conjunction with
other echocardiographic parameters. Our work found
that the TAPSE indicator in healthy domestic cats av-
eraged 8.93 + 0.21 mm (95 % CI 8.50—9.35), and the
diastolic dimension of the pancreatic cavity averaged
4.11 £0. 14 mm (95 % CI 3.84—4.38).

Systolic pressure inside the left ventricle is approx-
imately equal to peripheral systolic blood pressure in
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the absence of obstruction of blood outflow from the
left ventricle. Thus, the drive pressure of the mitral
regurgitation jet will be equal to both the ventricular
systolic pressure and the systolic arterial pressure. As
systemic pressure increases, the drive pressure from
the left ventricle to the atrium will also increase and
the peak velocity will correspondingly increase. The
same principles apply to the right side of the heart.
Consequently, the adducting pressure of the tricuspid
regurgitation jet will be equal to both the systolic pres-
sure in the right ventricle and in the pulmonary artery,
provided there is no stenosis.

The pressure gradient in the aorta and pulmonary
artery in our studies averaged 3.40 + 0.18 mm of mer-
cury (95 % CI13.03—3.77) and 3.43 + 0.20 mm of mer-
cury (95 % CI 3.01—3.84), respectively.

When the pumping function of the left chambers
of the heart deteriorates, venous congestion occurs in
the lungs, which leads to an increase in the diameter of
the pulmonary vein (PV), with a relatively stable size
of the right branch of the pulmonary artery. Based on
the above, the PV/RBPA ratio is a simple and repro-
ducible echocardiographic measure that increases with
advancing stages of heart failure and may help distin-
guish animals with cardiac dysfunction from asymp-
tomatic patients with degenerative mitral valve disease.

CONCLUSION

Thus, the echocardiography method is the most
important and informative diagnostic method and
should be widely used in veterinary medicine to as-
sess the functional state of the cardiovascular system
in domestic cats. We recommend using the following
reference intervals for the main indicators of echocar-
diography: aortic diameter — 8.66—9.02 mm; max-
imum blood flow velocity in the aorta — 0.87—0.97
m/s; pressure gradient in the aorta — 3.03—3.77 mm
of mercury; thickness of the interventricular septum
in diastole — 4.11—4.30 mm; thickness of the pos-
terior wall of the left ventricle in diastole — 4.17—
4.35 mm; end diastolic dimension of the left ventri-
cle — 13.98—14.62 mm; end systolic dimension of
the left ventricle — 6.01—6.54 mm,; fractional short-
ening — 55.29—58.04 %; pulmonary artery diame-
ter — 6.23—6.79 mm; maximum flow velocity on the
pulmonary artery — 0.87—0.98 m/s; pressure gradi-
ent in the pulmonary artery — 3.01—3.84 mm of mer-
cury; the diameter of the pulmonary valve at the level
of the fibrous ring — 7.32—7.90 mm; right ventric-
ular wall thickness — 2.24—2.47 mm; cavity of the
right ventricle in diastole — 3.84—4.38 mm; tricuspid
annular plane systolic excursion — 8.50—9.35 mm;
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left atrium diameter — 11.20—11.63 mm; right atri-
um diameter — 8.45—9.18 mm; pulmonary vein —
2.81—3.00 mm; right branch of the pulmonary ar-
tery — 3.22—3.47 mm; ratio of the left vein to the
right branch of the pulmonary artery — 0.86—0.89
units; the ratio of the diameter of the left atrium to the
diameter of the aorta — 1.27—1.30 units.
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Annoranus. C nomomisto ROC-ananu3a y 56 HOBOPOXKAEHHBIX TEISAT CUMMEHTAJIbCKON MOPOABI OLIEHUBAIIN UH-
(OpPMaTUBHOCTH T'eMaTOJIOTHUECKHUX TTOKa3aTeel /sl BBISBICHUS BHYTPHYTPOOHOU 3a/1epKK pa3Butus. Ilo-
CJIC/IHIOIO TMarHOCTUPOBAIIHN 110 Pe3yJIbTaTaM yabTpa3ByKoBoro nccienoBanus (ckanep «Easi-Scan-3», BCF Tech-
nology Ltd., BennkoOpuranus) >KMBOTHBIX Ha Pa3HBIX CPOKaxX recranuu. B 1-cyTouHoM Bo3pacTe y TeNsT IMoiy-
Yaji 00pa3ibl BEHO3HOW KPOBH IS HCCIIEI0BAHUM HA reMaTosiornyeckoM aHanuzarope «Mindray BC-2800 Vet»
(Mindray, Kurait), anddepeHnuanbHOro mojacyera JICHKOINTOB B Ma3kax KPOBH, OIPEICIICHHS JICHKOIUTapHOH
(OpMyYITBI KPOBU M MHTETPATIbHBIX JICHKOIIUTAPHBIX MHAEKCOB. YCTaHOBJICHO, YTO CKPHHUHT T€MaTOJIOTMYECKUX
ToKazarenei y 1-CyTOuHBIX TEeJSIT ¢ BBICOKOH 4yBCTBUTENBHOCTHIO (50,0—100,0 %) u cieruduanocthio (69,2—
92,3 %) 103BOJISIET AMATHOCTUPOBATH Y HUX BHYTPUYTPOOHYIO 33/I€pXKKY pa3BUTHsL. V3 28 N3ydeHHBIX MapKepoB
3 (comepkaHuE TEMOTIIOOMHA, SPUTPOIIUTOB U TEMATOKPUT) o0Naaanu oTiuaHo, 10 (cpemHee coaepikaHue re-
MOIVIOOMHA B 9PUTPOLIUTE, A0COIIOTHOE M OTHOCHUTEIILHOE COIEPIKaHNE JIUM(OIUTOB, OTHOCUTEIBHOE COZlepKa-
HHUE CErMEHTOSICPHBIX HEUTPO(DUIIOB, JTUMPOIUTAPHO-TPAHYIIONUTAPHBIA NHJIEKC, HHJIEKC COOTHOLICHHS JIM-
(OLIMTOB 1 MOHOIIMTOB, JTUM(OIUTAPHO-HEHTPO(MIEHOE COOTHOIIEHHE, HHIeKe KpeOca, nHiekc ciBura jgeiko-
LIUTOB KPOBH U JICHKOLIUTAPHBIN MHJIEKC MHTOKCUKaNuK Peiica) — oueHs Xopoei n 4 (conepkaHue JeHKOIUTOB,
CpesiHUI 00bEM IPUTPOLINTA, SIIEPHBIN HHACKC CIBUTA U JICHKOIMTAPHBIA MHEKC MHTOKCHKan Kanbg-Kam-
(ha) — xoporeil JMarHoCTUIECKOH EHHOCThI0. J{JIs KaKZI0ro MapKepa pacCYMTaHO KPUTHYECKOE 3HAUCHHE.
KoaioueBble ciioBa: Tensra, BHyTpHYTPOOHAs 33/1€pKKa pa3BUTHS, TUarHOCTHKA, TOKAa3aTeN KPOBH, HHTETPaIb-
HBIE JIeliKoruTapHble HHAeKehl, ROC-ananus.

BaaromapHocTh: vcciieoBaHNe BBITOIHEHO NP (PMHAHCOBOH Mojiepskke rpanTta Poccuiickoro Hayunoro (oH-
na (mpoekt Ne 23-26-00136)

BryTtpuyTpoOHas 3aaepKka pa3BUTHs SMOpHUOHA
u mioxaa (B3PII) peructpupyercs y 25,0—53,8 % 6Ge-
peMeHHBIX KopoB [1, 2] 1 mpencTaBiseT cepbe3HyIo
pooIeMy TSI MOJIOYHOTO JKHBOTHOBOACTBA [1, 3].
Poct nakTanimoHHON Harpys3kH, CONPSKEHHBIM ¢ Ha-
PYLICHUSIMH KIMMYHHOTO U METabOJIMYECKOro CTaTy-
Ca YKUBOTHBIX, MPUBOJIUT K YXYIAILICHUIO UX PENpo-
JTYKTUBHOTO 310pOBbs [2, 4]. Ilpu moBbIIeHnn Mo-
JIOYHOM MpomyKkTuBHOCTH KOpoB ¢ 4000—5000 xr 10
6000—9000 xr B o1 9acToTa pactpoctpaneHust B3PI1
B cTagax Bo3pacraer B 1,23—1,45 paza [2]. Pa3BuTtue
B3PII MoryT mpoBOLIMpOBaTh TEHETUYECKHUE M DH]IO-
KpUHHBIE HapylICHUs, HHPEKINHU, CTPECChl, CBS3aH-
HBIE C HETPABWJILHOM IKCILTyaTallued U KOpMIIEHHEM
KUBOTHBIX [1, 3—6]. BombIIMHCTBO aBTOPOB CUMTa-

10T B3PIl cl10XHBIM, MONUAITHOIOTUYHBIM CHHAPO-
MOM, MIPUYUHBI U MEXaHU3MbI KOTOPOTO 70 KOHIIA HE
packpeIThl [1, 4]. B3PIl HeraTuBHO CKa3bIBAaeTCs HE
TOJIBKO Ha BHYTPUYTPOOHOH BBIKMBAEMOCTH IJIOAA,
HO ¥ Ha MOP(OPYHKIHMOHAIBHON 3pEJIOCTH U ajaal-
TUBHOM MOTEHIMAIe HOBOpOKAeHHOTO [3, 7]. Takue
TeJsTa, KaKk MpaBUio, JEMOHCTPUPYIOT HapyIIEHUs
oOMeHa BeIIecTB, HU3KYI0 CKOPOCTh POCTa M JKU3HE-
cnocodnocts [3, 8—10]. [lImpokoe BHEApEHME TTOPTA-
TUBHBIX ¥Y3M-CKaHEPOB B IPAKTUKY KUBOTHOBOACTBA
1 pa3zpabotka kputepues i auarHoctuku B3PI [4,
11, 12] mo3BonmuIM moApoOHO U3ydaTh MEXaHU3MBI pa3-
BuTHs, hopmbl iposiBienust B3PI1 y kpymHoro pora-
TOTO CKOTa U €€ TIOCIEICTBUS JJIsl 30POBbsl HOBOPO-
XaeHabIX [1,2,4,7,9, 13, 14].
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[TokazaHo, 4TO BHYTPUYTPOOHAs 3a/IepKKa Pa3BH-
THS y HOBOPOKICHHBIX TEJISIT HE BCET/Ia COMTPOBOXKIA-
eTcs Ae(hUIMTOM Macchl Tela U KIIMHUYECKUMU IPOSIB-
neHusIMA MOp(o(dYHKIIMOHATBHBIX HapymieHui [15],
4TO TpeOyeT COBEPIICHCTBOBAHHSI CUCTEMBI UX J1a00-
paTOPHOTO CKPUHHUHTA JJIs MOCIEeAYIoNeH Koppek-
LMW TE€XHOJIOTUM BBIPAIIMBAHUS KUBOTHBIX, Jeueo-
HBIX ¥ MPO(PHUIAKTHUECKUX MEPOTIPUSATHIA.

B Hacrosimee Bpemsi onucaHbl OMOXMMHYECKUE
[7—9] u renetuueckue mapkepsl B3PIl y tensr [3,
5], omHaKo, IPaKTHYECKH HET JaHHBIX 00 0COOCHHO-
CTSIX MOP(OJIOTUYSCKOTO COCTaBa MX Mepudepuue-
CKOM KPOBH.

Leapb uccjienoBanus — OLEHUTH WH(POPMATHB-
HOCTb MOP(OIOrMUECKUX IIOKa3aTesel KPOBU U MHTE-
I'paJbHBIX JIEHKOIIMTAPHBIX HHIEKCOB Y HOBOPOXKACH-
HBIX TEJIST JU1s BBISIBJICHUS] BHY TPHYTPOOHOH 3a1€pK-
KM pa3BUTHSL.

MATEPHAJIBI U METO/bI
UCCJIEJJOBAHU W

UccnenoBanus BeinosiHeHbI B ycioBuax KOX
bap6amos u UIl Porauesa (MkpssHUHCKHI paiioH,
Actpaxanckas obnacts, Poccus) B 2022—2023 ro-
nax mpu noxaepkke rpanta PH® 23—26—00136.
OOGcnenoBano 56 HOBOPOXKICHHBIX TENAT CHUMMCH-
TaJIbCKOM NOPOJIbl, OIYUYEHHBIX OT KOPOB 3—35 nak-
tarun: 28 — ¢ B3PI (rpymma I) u 28 — ¢usuomnoru-
YecKnM TeueHneM OepemeHHocTH (rpynma I1). Onenky
Ppa3BUTHS SMOPHOHA/TUIONA Y KOPOB ITPOBOAMIIH TIO pe-
3yJabTaTaM yJabTPa3ByKOBOI'O CKPUHHUHTA C TIOMOIIBIO
ckanepa «Easi-Scan-3» ¢ nuneinbmM naraukom 4,5—
8,5 MI't (BCF Technology Ltd., BemukobpuTanus) Ha
38—45-11, 60—65-1iu 110—115-i qum mocne oceme-
HEHMS U 3a4aTHs, COIIACHO KPUTEPHSIM, ONMCAaHHBIM
pauee [4, 7,9, 12].

OO6pa3ibl KpOBH JUTS UCCIIEOBAHHMH TIOJTyUYaId U3
SPEMHON BEHBI JKHBOTHBIX uepe3 24 gaca mocie po-
XKJIEHUsI, Iepe]l yTPEHHUM KOPMJICHHEM, C TOMOLIbIO
BaKyyMHBIX CHCTEM ¢ remnapuHom Jutusa. Ha Berepu-
HapHOM I'eMaTOJIOTHYEeCKOM aHanu3atope «Mindray
BC-2800 Vet» (Mindray, Kurait) ncciemoBanu coaep-
)KaHue B KpoBu remoriioduna (HGB), 3puTporuToB
(RBC), neiikoruroB (WBC), numdpormros (LYM), rpa-
HynoruToB (GRA), TpomOotnToB (PLT), TpOMOOKPHUT
(PCT), remarokpur (HCT), cpenHuii 00beM SpUTPOITH-
ta (MCV), cpenHee conepaHue reMorfioOMHa B 9pu-
tpouute (MCH), mokasaTesnb pacrpeaeeHus 3pUTpo-
IUTOB 110 00beMy (RDW). Masku KpoBH OKpaIluBaiu
o Pomanosckomy-I'mm3e, muddepeHnnansHbIi mosm-
CUET JICHKOLIUTOB B MA3KaX BBIIOJIHSIA HA MUKPOCKO-
e «Olympus BX43» (Olympus, Smonust), o pe3yib-

TaTaM OTpeeNsIIH JISHKOIUTApHYO0 (OPMYITy KPOBH,
paccUMTBHIBAIIU HHTETPAIIbHBIC JICHKOIUTAPHBIC HHICK-
cbl — uHAekc Kpedca (MK), neKoInTapHbId HHACKC
naTokcukarnmu fl. 5. Kaned-Kamuda (JIHH), peak-
TuBHBIN oTBeT HelTpoduios T. I1I. Xabuposa (POH),
JIEHKOLMTAPHBIN MHIIEKC UHTOKCUKanuu b. A. Peiica
(VIMHp), snepusiii uanexc casura (AHC), nHAEKC
casura serkonntoB kpoBH (M CJIK), WHAEKC COOTHO-
meHUs TUM(OITUTOB U MOHOITUTOB (M CJIM), mamdo-
UTapHO-TPaHyIOMUTapHbIA uHAEKC (M), nHIEeKC
COOTHOILIEHUSI HEUTpoPuIoB 1 MoHOUUTOB (M CHM),
TUMGOUUTAPHO-HEUTPOYHUIBHOE COOTHOIICHHE
(JIHC), uHaeKke coOTHONICHUS! TUM(OIMTOB U 03H-
Hodwunos (MUCJID) [16, 17].

CrarucTHYecKyro 00paboTKy 3KCIEPUMEHTAIIb-
HBIX JaHHBIX BBINOIHUIN B iporpammax «IBM SPSS
Statistics 20.0» (IBM Corp., CILIA) u «Statistica 8.0»
(Stat Soft Inc., CILIA). Pe3ynbrarhl BbIpaxaiu Kak
cpennee 3HaueHue (M) £ cTaHIAPTHOE OTKIOHEHHE
(SD) n memuana (Me). JlocTOBEpHOCTD pa3uanuii Me-
KAy MeInaHaMH BBIOOPOK ONPEAEssUIN, MCIIONIB3Ys
U-kputepuit Manna — YutHu. B3aumocssaszu me-
K1y TapaMeTpaMy OLIEHUBAJIH C TIOMOIIBIO KPUTEPHS
Crimpmana, ”HPOPMaTHBHOCTb MapKepOB AJIs TUarHo-
ctuku B3PIl y HOBOpOXKIEHHBIX — IO pe3ylibTaraM
ananmm3a ROC-kpusoit [18, 19], onenuBas miomags
o ROC-kpuBoii (4UC), moka3aTelid 9yBCTBUTEITh-
HoCcTH (Se), cnennuaHOoCTH (Sp) M KPUTHUYECKOE 3HA-
yeHue Mapkepa. HyneByio runoresy s Bcex METO-
JIOB CTaTUCTHYECKOM 00pabOTKU oTBepraiu mpu 5 %
YPOBHE 3HAYMMOCTH.

PE3YJBTATHI UCCJEIOBAHUN
N OBCYXKJIEHHUE

VY HoBopoxaeHubix ¢ B3PIl obnapyxeno mo-
HH)KEHHOE CcOJiepKaHhe B KPOBU reMorioOnHa
(1a 29,0 %, P <0,001), spurpouuroB (Ha 24,6 %,
P <0,001), remaroxkputHoit Benmuuubl (Ha 29,0 %,
P <0,001), cpexnero comepkaHHs TeMOTIOOWHA
B spurponute (Ha 5,4 %, P <0,05) 1 moBbIIeHHOE
conepxanue serikonutoB (Ha 27,0 %, P < 0,05), co-
OTBETCTBEHHO, 10 CpaBHEHUIO ¢ rpymmnoii I (maba. 1).

B neiikonurapHoit GpopMyie KpOBH y TaKHX Te-
JISIT BBIIIE, YEM Y ITOTOMCTBA KOPOB C (PU3UOIIOTHYE-
CKHM TEUEHUEM OepeMEHHOCTH, ObLTa OIS JTUM(O-
uutoB LYM% (64,3 £+ 9,54 % npotus 52,0 + 9,55 %,
P <0,01) u HUKE CErMEHTOSIAEPHBIX HEUTpOPU-
noB CAHY (23,8 = 7,10 % npotus 36,4 + 9,53 %,
P <0,01); oTHOCUTETBHOE COMEPKAHUE TTATIOUKOSIEP-
HBIX HEUTPOPHIIOB, 303MHO(HIIOB, 0a30(HIOB U MO-
HOITUTOB JOCTOBEPHO HE PazNyanoch MEXIY BBI-
Oopkamu.
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Tao6auna 1

T'emamonozuueckue nokazamenu 1-cymounvlx mensim CUMMEHMANLCKOLU NOPOObL C GHYMPUYMPOOHOU
3adepoickotl pazeumust (epynna 1) u gpuzuonoeuveckum meuenuem cecmayuu (epynna Il)

Hoxasarens e sMe R
HGB, r/n 76,3 +7,14; 76,0¢ 110,2 + 12,3; 107,0
HCT, % 21,2 +2,36; 21,1¢ 30,3 £ 3,60; 29,7
RBC, 10"%/n 5,34+ 0,28; 5,39 7,34 £0,78; 7,15
MCV, dn 39,8+ 1,18; 39,0 412+ 1,42, 41,0
MCH, 1 14,3 +0,65; 14,1° 15,0 + 0,58; 14,9
RDW, % 14,3 +1,86; 14,1 153+ 1,14; 15,4
WBC, 10%/n 11,7+ 1,97; 11,8 9,63 +2,61; 9,25
LYM, 10°/x 7,58 +2,03; 7,39 4,90 + 1,25; 4,47
GRA, 10°/n 4,11 +1,08; 4,23 5,89 + 2,40; 6,00
PLT, 10°n 763,0 +221,6; 822,0 6894 + 194,7; 647,5
PCT, % 0,91 +0,37; 0,93 0,82 +0,32; 0,75

Pazmuuns MCKAY IrpynrnaMu CTaTUCTUYCCKNU JOCTOBCPHBI:

* P<0,05
> P<0,01
¢ P<0,001

W3menenus B JeKonuTapHOW (Gopmyse KpOBU
HOBOPOX/IEHHBIX 3aKOHOMEPHO OTpa3WJIMCh Ha 3Ha-
YEHUSIX OIpeNeIsieMbIX JEHKOIUTAPHBIX MHIEKCOB.
Tak, y Tenst ¢ B3PIl Obiin nocroBepHo Huke UK
(ma 39,8 %, P<0,01), JIMU (na 55,4 %, P <0,01),

JIMUp (ma 38,9 %, P <0,05), UCJIK (va 39,8 %,
P <0,01) u Bertie — UCJIM (na 42,3 %, P <0,01),
HJIT (na 68,4 %, P<0,01) u JIHC (ua 70,3 %,
P <0,01), coOOTBETCTBEHHO, 10 CPABHEHUIO C 0COOsI-
mu rpynnsl 1 (maén. 2).

Taoauna 2

Iemamonozuueckue nokasamenu 1-cymounvix meisam CUMMEHMAanIbCKoU NOpoObl ¢ 6HYMpPUuympooHoil
3adeposckotl pazeumus (epynna I) u pusuonocuveckum meuenuem cecmayuu (epynna I1)

Hoxasarens foymial(n 29 e e
1 2 3

MK 0,59 +0,26; 0,53° 0,98 +£0,40; 0,87
i 0,87 +0,24; 0,81° 1,95 + 1,60; 1,43
POH 4,94 +3,37;4,53 6,90 £ 3,52; 6,35
JINWp 0,58 £0,26; 0,53 0,95+0,37; 0,85
smc 0,51+0,24; 0,56 0,33+£0,14; 0,31
HCJIK 0,59 +0,25; 0,53° 0,98 £ 0,40; 0,87
NCJIIM 64,3 +9,54; 65,5° 45,2+16,1; 49,0
WJIr 19,7 +7,75; 19,3 11,7 +£4,20; 11,6
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OxoHnuyanue Ta0.J1. 2

1 2 3
NCHM 35,5+9,87; 34,5 40,0 +£12,5; 39,5
JIHC 2,01 +0,82; 1,93° 1,18 +£0,42; 1,16
js(@)ic] 54,9 +12,7; 56,5 42,1 +18,7; 46,0

Pazauuns MEXKAY IrpynramMu CTaTUCTUYCCKNU JOCTOBEPHDI:

a P<0,05
> P<0,01

ITo mamaeiM ROC-anmann3a nuarHocTrudeckas
3HAYUMOCTH 3 W3 28 HMCCIIEIOBAHHBIX I'€MaTOJIOTH-
YECKUX MapKepOB BHYTPUYTPOOHOH 3aJepKKH pas-
BHUTHUS y |-CyTOYHBIX TEJSAT OLIEHUBAIACH KaK OTIINY-
Hast (HGB, HCT, RBC), 10 — xaxk o4eHb Xopouias

(MCH, LYM, LYM%, CAH%, UJII', HCJIM, JIHC,
UK, UCJIK, JIMHp), 4 — xax xopomas (WBC, MCV,
ANUC, JIMH) n 4 — xak cpennsist (RDW, HCHM, POH,
HCJID). Hanbonee napopmarnBHbie Mapkepsl B3PII
NpeACTaBICHBI B TadIHLE 3.

Taoauna 3

Haubonee ungopmamuenvle cemamonozuieckue mapkepvl 8HympuympooHou
3a0epouCKY pa3eumus y 1-cymounvix meisim CUMMEHmMAnbCKOU HOPOObl

Mapxkep Se, % Sp, % KpuTtnueckoe 3naueHue
1 2 3 4
HGB™ 100,0 84,6 Menee 96,0 /1
hCT™ 100,0 92,3 Menee 25,8 %
rBC™ 100,0 92,3 Mesnee 6,23-10"%/n
mCH™ 75,0 84,6 Menee 14,6 nr
mCV”* 75,0 69,2 Menee 40,5 ¢a
wBC” 75,0 69,2 bosnee 10,0-10°/n
IYm 100,0 69,2 Bornee 5,05-10%/n
IYM%"™ 75,0 84,6 Bonee 61,5 %
CAHY%™ 75,0 92,3 Mesnee 27,0 %
UK 75,0 84,6 Memnee 0,63
N/17178 75,0 76,0 Menee 0,89
JIHUp™ 75,0 84,6 Memnee 0,63
HCJIK™ 50,0 92,3 Memnee 0,55
HUCIIM™ 75,0 84,6 Bonee 61,5
uir- 75,0 84.6 Bonee 16,0
JIHC™ 75,0 84,6 Bonee 1,60
AUC 50,0 92,3 Bouee 0,58

Se — cnennUIHOCTB; Sp — UyBCTBUTEIHFHOCTH

sk ook
s
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W3 tabnuiiel 3 BUAHO, UTO HAUOOJBIIECH YyBCTBH-
TeNbHOCTHIO 1 nuarnoctuku B3PIT y HoBopokaeH-
HEIX obnmanamn HGB, HCT, RBC u LYM (100,0 %),
Haunbospmelt cnenuduunocteto — HCT, RBC,
CAH%, UCJIKn AUC (92,3 %), HGB, MCH, LYM%,
UK, JIUUp, UCJIM, HJIT" v JIHC (84,6 %), nns npy-
I'MX MapKepOB YyBCTBUTEIBHOCTD M CIIEHHU(PHIYHOCTD
BapeupoBauch ot 50,0 1o 75,0 %.

Hamm nanHbIe COMIacyroTCst ¢ pe3ynpTaraMu 00-
Jiee paHHUX uccienoBanuil [20—22], oOHApYKUB-
LIMX Y TEJST C HApYLICHUSIMA BHYTPUYTPOOHOTO pa3-
BUTHS TOHMKEHHBIE YPOBHU IPUTPOLMTOB U TeMO-
mobuHa B nepudepudeckoi KpoBu. Uto kacaercs
CoZiepKaHNA B MEePHU(PEPUIECKONl KPOBH TaKUX TEISAT
JIEHKOIIMNTOB M MIX CYOIOMYIISIIHMA, B TUTEpaType UMe-
I0TCs IPOTUBOpeunBhIe cBeneHus. Tak, N. Saenko et
al. [22] yka3pIBaloT Ha OTCYTCTBHE M3MEHEHUH B CO-
JepKaHUK JICHKOIUTOB B Mepuepuueckorl KpoBH,
C. A. Ilo30B u coaBr. [21] — Ha CHIDKEHUE UX YHUC-
na, B. M. CugenpHuKoBa U cOaBT. [23], HANIPOTHB, HA
WX TOBBIIIEHHE. B Hamewm uccnaenoBannn s 1-cy-
TouHbIX TesIT ¢ B3PII ObutH XapakTepHBI TOBBIIICH-
HOE cofeprkaHue B mepudepuuecKoi KpoBH JISHKOLIU-
TOB ¥ TUM(OLINTOB, M TOHWKEHHOE CErMEHTOSIEPHBIX
He#Tpoduios (Tadn. 2). Takoi npoduib Oenoi KpoBH
HE XapaKkTepeH JUTsl PU3NOTOTHIECKH 3PETBIX HOBOPO-
KJICHHBIX 1 MOXKET IIPEIPacIIoyiaraTh K pa3BUTHIO pa3-
JIMYHBIX 3200JIeBaHUI HHPEKITMOHHOW 1 HEMH(EKITH-
OHHOM npupossl [16, 23, 24].

3AKJIIOYEHUE

Pesynbrarsl Mccae0BaHus MOKA3aIH, YTO CKPH-
HUHT TeMaTOJOTHYECKHX TI0Ka3aTesnell y 1-cyTodaHbIX
TEJSIT CAMMEHTAIBCKOM MOPO/IBI C BEICOKOW YyBCTBH-
tenbHOCTRIO (50,0—100,0 %) 1 cnenupuIHOCTHIO
(69,2—92,3 %) no3BoseT AMATHOCTUPOBATH y HUX
BHYTPUYTPOOHYIO 33IePKKY Pa3BUTHS (TTOATBEPIKACH-
HYIO pe3yJibTaTaMH YJIbTPa3ByKOBOTO HCCIIEOBAHHUS
Ha pa3HbIX CpoKax rectarnun). M3 28 n3y4eHHbIX Map-
kepoB 3 (HGB, HCT, RBC) obnananu otnuyHOH, 10
(MCH, LYM, LYM%, CAH%, HJII", UCJIM, JIHC, UK,
HCIJIK, JINHp) — ouens xopoiueit u 4 (WBC, MCV,
AUC, JIMH) — xopolieil TMarHoCTHYEeCKOH 1eHHO-
CThIO. JIJIsI KaXKJIOTO U3 TeMaTOJIOTMIEeCKHX ITOKa3are-
JIeH OTpefeNieH0 KPUTHYECKOE 3HAUYEHUE, OTCEKaro-
wee rpymnmy ¢ B3PIL
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HEMATOLOGICAL MARKERS OF INTRAUTERINE
GROWTH RESTRICTION IN NEWBORN CALVES
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Abstract. Using ROC analysis, the informativeness of hematological indicators for identifying intrauterine growth
restriction was assessed in 56 newborn calves of Simmental breed. The latter was diagnosed based on the results
of ultrasound examination (Easi-Scan-3 scanner, BCF Technology Ltd., UK) of animals at different stages of ges-
tation. At the age of 1 day, venous blood samples were obtained from calves for research on the Mindray BC-2800 Vet
hematological analyzer (Mindray, China), differential counting of leukocytes in blood smears, determination of
the leucogram and integral leukocyte indices. It has been established that screening of hematological indicators
in 1-day-old calves with high sensitivity (50.0—100.0 %) and specificity (69.2—92.3 %) allows diagnosing in-
trauterine growth restriction. Out of 28 markers studied, 3 (hemoglobin content, erythrocytes and hematocrit) had
excellent results, 10 (mean cell hemoglobin, absolute and relative content of lymphocytes, relative content of seg-
mented neutrophils, lymphocyte-granulocyte index, lymphocyte-monocyte ratio index, lymphocyte-neutrophil
ratio, Krebs index, index of blood leukocyte shift and Reis leukocyte intoxication index) were very good and 4
(leukocyte content, mean cell volume, nuclear shift index and Kalf-Kalif leukocyte intoxication index) — good
diagnostic value. A critical value was calculated for each marker.

Keywords: calves, intrauterine growth restriction, diagnostics, blood indicators, integral leukocyte indices, ROC
analysis.
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Intrauterine growth restriction of the embryo and
fetus (IUGR) is registered in 25.0—53.8 % of preg-
nant cows [1, 2] and represents a serious problem for
dairy farming [1, 3]. An increase in lactation load, as-
sociated with disturbances in the immune and meta-
bolic status of animals, leads to a deterioration in their
reproductive health [2, 4]. With an increase in the milk
productivity of cows from 4000—5000 kg to 6000—
9000 kg per year, the incidence of IUGR in herds in-
creases by 1.23—1.45 times [2]. The development of
IUGR can be provoked by genetic and endocrine disor-
ders, infections and stress associated with improper use
and feeding of animals [ 1, 3—6]. Most authors consid-
er [IUGR to be a complex, multi-etiological syndrome,
the causes and mechanisms of which are not fully un-
derstood [1, 4]. IUGR negatively affects not only the
intrauterine survival of the fetus, but also the morpho-
functional maturity and adaptive potential of the new-
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born [3, 7]. Such calves typically exhibit metabolic dis-
orders and low growth rates and viability [3, 8—10].

The widespread introduction of portable ultrasound
scanners into livestock farming practice and the devel-
opment of criteria for diagnosing [UGR [4, 11, 12] have
made it possible to study in detail the mechanisms of
development, forms of manifestation of [UGR in cat-
tle and its consequences for the health of the newborns
[1,2,4,7,9,13, 14].

It has been shown that intrauterine growth restric-
tion in newborn calves is not always accompanied by
body weight deficiency and clinical manifestations of
morphofunctional disorders [15], which requires im-
proving the system of their laboratory screening for
subsequent correction of animal rearing technology,
therapeutic and preventive measures. Currently, bio-
chemical [7—9] and genetic markers of [UGR in calves
have been described [3, 5], however, there is practical-
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ly no data on the features of the morphological com-
position of their peripheral blood.

The objective of the study is to evaluate the in-
formation content of morphological blood indicators
and integral leukocyte indices in newborn calves to
identify intrauterine growth restriction.

MATERIAL AND METHODS

The researches were carried out in the conditions
of the collective farm Barbashov and IE Rogacheva
(Ikryaninskiy r., Astrakhan region, Russia) in 2022—
2023 with the support of the Russian Science Foundation
grant 23—26—00136. We examined 56 newborn calves
of Simmental breed, obtained from cows of 3—>5 lac-
tations: 28 with [UGR (group 1) and 28 with a physi-
ological course of gestation (group II). The develop-
ment of the embryo/fetus in cows was assessed based
on the results of ultrasound screening using an Easi-
Scan-3 scanner with a linear sensor of 4.5—8.5 MHz
(BCF Technology Ltd., UK) on days 38—45, 60—65
and 110—115 after insemination and conception, ac-
cording to the criteria described previously [4, 7, 9, 12].

The blood samples for the research were obtained
from the jugular vein of animals 24 hours after birth,
before morning feeding, using vacuum systems with
lithium heparin. Using a veterinary hematological an-
alyzer Mindray BC-2800 Vet (Mindray, China), the
blood levels of hemoglobin (HGB), red blood cells
(RBC), white blood cells (WBC), lymphocytes (LYM),
granulocytes (GRA), platelets (PLT), plateletcrit (PCT),
hematocrit (HCT), mean cell volume (MCV)), mean cell
hemoglobin (MCH), red cell distribution width (RDW).
Blood smears were stained according to Romanowsky-
Giemsa, differential counts of leukocytes in smears
were performed on an Olympus BX43 microscope

(Olympus, Japan), based on the results, the leucogram
was determined, integral leukocyte indices were calcu-
lated — the Krebs index (K/), leukocyte intoxication
index of Ya.Ya. Kalf-Kalifa (L/]), reactive response of
neutrophils of T. Sh. Khabirov (RRN), leukocyte intox-
ication index of B. A. Reis (L/Ir), nuclear shift index
(NSI), blood leukocyte shift index (BLSI), lympho-
cyte-monocyte ratio index (LMRI), lymphocyte-gran-
ulocyte index (LGI), neutrophil-monocyte ratio index
(NMRI), lymphocyte-neutrophil ratio (LNR), lympho-
cyte-eosinophil ratio index (LERI) [16, 17].

Statistical processing of the experimental data was
performed in the programs IBM SPSS Statistics 20.0
(IBM Corp., USA) and Statistica 8.0 (Stat Soft Inc.,
USA). The results were expressed as mean (M) + stan-
dard deviation (SD) and median (Me). The signifi-
cance of differences among sample medians was de-
termined using the Mann-Whitney U test. The rela-
tionships among parameters were assessed using the
Spearman test; the information content of markers for
diagnosing IUGR in the newborns was based on the
results of the analysis of the ROC curve [18, 19], as-
sessing the area under the ROC curve (AUC), sensi-
tivity (Se), specificity (Sp) and critical marker value.
The null hypothesis for all statistical methods was re-
jected at the 5 % significance level.

STUDY RESULTS AND DISCUSSION

In the newborns with IUGR, decreased blood lev-
els of hemoglobin (by 29.0 %, P <0.001), red blood
cells/erythrocytes (by 24.6 %, P < 0.001), hematocrit
value (by 29.0 %, P <0.001), mean cell hemoglobin
(by 5.4 %, P <0.05) and increased leukocyte con-
tent (by 27.0 %, P < 0.05), respectively, compared to
group II (Table 1).

Table 1

Hematological indicators of 1-day-old Simmental calves with intrauterine growth
restriction (group 1) and physiological course of gestation (group I1I)

S e
1 3
HGB, g/L 76.3 +£7.14; 76.0° 110.2 £12.3; 107.0
HCT, % 21.2+£2.36;21.1° 30.3 £3.60; 29.7
RBC, 10%/L 5.34 £0.28; 5.39° 7.34+£0.78; 7.15
Mcr, 39.8+£1.18; 39.0 412+1.42;41.0
MCH, pg 14.3 £0.65; 14.1* 15.0£0.58; 14.9
RDW, % 14.3 £1.86; 14.1 153+1.14; 154
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Table 1 (the end)

1 2 3
WBC, 10°/L 11.7+1.97; 11.8 9.63+£2.61;9.25
LYM, 10°/L 7.58 +£2.03; 7.39° 4.90 + 1.25; 4.47
GRA, 10°/L 4.11+1.08; 4.23 5.89 +2.40; 6.00
PLT, 10°/L 763.0 +221.6; 822.0 689.4 +194.7; 647.5
PCT, % 0.91+0.37; 0.93 0.82+0.32;0.75

The differences among the groups are statistically significant:

*P<0.05
b P<0.01
¢ P<0.001

In the leucogram of such calves, compared
with the offspring of cows with a physiologi-
cal course of gestation, the proportion of lympho-
cytes LYM% (64.3 +£9.54 % vs. 52.0 £9.55 %,
P <0.01) and lower than segmented neutrophils SN%
(23.8+7.10 % vs. 36.4 £ 9.53 %, P <0.01); the rel-
ative content of stab neutrophils, eosinophils, baso-
phils and monocytes did not differ significantly among
samples.

The changes in the leucogram of the newborns
naturally affected the values of the determined leu-
kocyte indices. Thus, the calves with IUGR had
significantly lower KI (by 39.8 %, P <0.01), LII
(by 55.4 %, P<0.01), LIIr (by 38.9 %, P <0.05),
BLSI (by 39.8 %, P <0.01) and higher — LMRI
(by 42.3 %, P <0.01), LGI (by 68.4 %, P <0.01) and
LNR (by 70.3 %, P <0.01), respectively, compared
with the individuals of group II (Table 2).

Table 2

Hematological indicators of 1-day-old Simmental calves with intrauterine growth
restriction (group 1) and physiological course of gestation (group II)

Indicators

Group I (n = 28)
M £ SD; Me

Group II (n = 28)
M+ SD; Me

KI

0.59 +0.26; 0.53°

0.98 +0.40; 0.87

LI

0.87+0.24; 0.81°

1.95+1.60; 1.43

RRN

4.94 +£3.37;4.53

6.90 +3.52; 6.35

LIIr

0.58 £0.26; 0.53*

0.95+0.37; 0.85

NSI

0.51+0.24; 0.56

0.33+0.14; 0.31

BLSI

0.59 +0.25; 0.53°

0.98 + 0.40; 0.87

LMRI

64.3 £9.54; 65.5°

452 +16.1;49.0

LGI

19.7£7.75; 19.3

11.7+4.20; 11.6

NMRI

35.5+9.87;34.5

40.0 +£12.5;39.5

LNR

2.01 +£0.82; 1.93°

1.18+0.42; 1.16

LERI

549 +£12.7; 56.5

42.1 +18.7;46.0

The differences among the groups are statistically significant:

*P<0.05
b P<0.01
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According to ROC analysis, the diagnostic signif-
icance of 3 out of 28 studied hematological markers
of intrauterine growth restriction in 1-day-old calves
was assessed as excellent (HGB, HCT, RBC), 10 —
as very good (MCH, LYM, LYM%, SN%, LGI, LMRI,
LNR, KI, BLSI, LIIr), 4 — as good (WBC, MCV, NSI,
LIl) and 4 — as average (RDW, NMRI, RRN, LERI).
The most informative markers of IUGR are present-
ed in Table 3.

Table 3 shows that HGB, HCT, RBC and LYM
(100.0 %) had the highest sensitivity for diagnosing
IUGR in the newborns; the highest specificity — HCT,
RBC, SN%, BLSI and NSI (92.3 %), HGB, MCH,
LYMY%, KI, LIIr, LMRI, LGI and LNR (84.6 %), for
other markers sensitivity and specificity ranged from
50.0 to 75.0 %.

Our data are consistent with the results of earlier
studies [20—22], which found reduced levels of red

blood cells and hemoglobin in the peripheral blood
in the calves with intrauterine growth restriction.
Regarding the content of such leukocytes and their sub-
populations in the peripheral blood of calves, there is
contradictory information in the literature.

Thus, N. Saenko et al. [22] indicate no chang-
es in the content of leukocytes in peripheral blood,
S. A. Pozov et al. [21] indicate the reduction of their
number, V. I. Sidelnikova et al. [23], on the contrary,
mark their increase. In our study, 1-day-old calves
with [TUGR were characterized by an increased con-
tent of leukocytes and lymphocytes in the peripheral
blood, and a decreased content of segmented neutro-
phils (Table 2).

This white blood profile is not typical of physio-
logically mature newborns and can predispose to the
development of various diseases of infectious and
non-infectious nature [16, 23, 24].

Most informative hematological markers of intrauterine growth restriction in 1-day-old calves of Simmental bril::ebc;e ’
Marker Se, % Sp, % Critical value
HGB™* 100.0 84.6 Less than 96.0 g/L
HCT™ 100.0 92.3 Less than 25.8 %
RBC™ 100.0 92.3 Less than 6.23-10'%/L
MCH"™ 75.0 84.6 Less than 14.6 pg
Mcr 75.0 69.2 Less than 40.5 fl

WBC* 75.0 69.2 More than 10.0-10°/L
LYM™ 100.0 69.2 More than 5.05-10°/L
LYM%"™ 75.0 84.6 More than 61.5 %
SN%™ 75.0 92.3 Less than 27.0 %
K1 75.0 84.6 Less than 0.63
LIT 75.0 76.0 Less than 0.89
Lirr 75.0 84.6 Less than 0.63
BLSI™ 50.0 923 Less than 0.55
LMRI™” 75.0 84.6 More than 61.5
LGI” 75.0 84.6 More than 16.0
LNR™ 75.0 84.6 More than 1.60
NST 50.0 92.3 More than 0.58

Se — specificity; Sp — sensitivity

" the AUC indicator is in the range of 0.701...0.800, 0.801...0.900 and 0.901...1.00, respectively
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CONCLUSION

The results of the study have shown that the screen-
ing of hematological indicators in 1-day-old calves of
Simmental breed with high sensitivity (50.0—100.0 %)
and specificity (69.2—92.3 %) allows diagnosing in-
trauterine growth restriction in them (confirmed by
the results of ultrasound examination at different stag-
es of gestation).

Out of 28 studied markers, 3 (HGB, HCT, RBC) had
excellent, 10 (MCH, LYM, LYM%, SN%, LGI, LMRI,
LNR, KI, BLSI, LilIr) had very good and 4 (WBC, MCV,
NSI, LII)— good diagnostic value. For each of the he-
matological indicators, a critical value has been deter-
mined that cuts off the group with IUGR.
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HOTO HccienoBaHus 3G PpeKTHBHOCT pa3paboTaHHOTO Tpenapara OKa3aiach BBIIIE AKTHBHOCTH CyOCTaHIIUH IIPU
HEeMaTo/103aX JKeIyLOYHO-KHIIEYHOTO TPAKTa, MOHUE3HO03€ H AUKPOLIEITHO3€E OBEL.

KuioueBble cjioBa: OBLBI, TApa3UTONIOT U, JICYCHUE, XUTO3aH, TUKPOLEIN03, TUKTHOKAYJIEe3, MOHUE3HO03, HeMa-
TOJO3BI

W3BecTHO, 4uTO HamboJee PacIPOCTPAHCHHBIMU
0O0JIE3HSIMU MEJIKOT'O POraToro CKOTA SIBJISIFOTCS TeJTb-
MHHTO3bI. DTOMY CIIOCOOCTBYIOT OCOOCHHOCTH TEX-
HOJIOTUU COJIEP’KaHUs KUBOTHBIX B TPaTUITMOHHBIX
peruoHax pa3BeJeHHs U OIarONpHUsATHBIC TIPUPOIHO-
KIIMMATUYECKUE YCIOBUS. | @TbMUHTO3bI MEIIKOTO PO-
raroro CKoTa, BO MHOTHX CJy4YasiX, perUCTPUPYIOTCS
B aCCOIMAIINH, BKITIOUAIOIICH HEMATOI, IECTO] U TPe-
maton [15].

[IpomyKTHI )KHBOTHOBOZCTBA SIBIISFOTCS BaYKHBIM
HMCTOYHUKOM Oelika Juisl JTrofeid Bo BceMm mupe [9].
['ebMUHTO3BI pacpOCTPaHEeHbl B )KMBOTHOBOJICTBE
YU MOTYT IPUBECTU K SKOHOMHUECKHM IOTEPSIM JJIs
JKUBOTHOBOIUECKOH oTpacnu [4—6]. [lapasutapusie
nH(pEKINK MOTYT IPUBECTH K CHIDKEHHIO POCTa, Beca
1 (QepTUIBLHOCTH, YTO MOXKET MOBIUATH HA TPOU3-

BOJICTBO U Ka4eCTBO MscCa, MOJIOKa U Iepctu [15, 7].
Hanpumep, punancoBsle notepu u3-3a Qaciuonesa
B JKUBOTHOBOJICTBE OIIEHUBAIOTCSA B 3 MIJIIHAP/A J0-
napoB CIIIA B rox Bo Bcem mupe [8].

dacnuones v JUKPOIIEITNO3 SBISTIOTCS JBYMS HaH-
Oosee pacpoCTpaHEHHBIMU 300HO3HBIMH TeJIbMUHTO-
3amu jiomaiiHero ckora [11, 12]. Dtu Tpemaromubl 00-
Hapy>XXUBarOTCA B KCJIYHOM ITY3bIPE U KCIIYHBIX MIPO-
TOKaX JKBAaYHBIX )KNBOTHBIX, TAKHX KaK OBIIbI, KPYTTHBIN
poratslii cKoT U Ko3bl [ 14]. JIronu Tak»xe MoryT 3apa-
3UTHCS MTPH HEMPEAHAMEPEHHOM IPOTJIATHIBAHUN Me-
Tanepkapuii Ha BOIHbIX pacTenusix (Fasciola spp.) wim
y mypasbeB (Dicrocoelium spp.) [10, 13, 16].

B HacTosiliee Bpemsi Ha pbIHKE BETEPUHAPHBIX
MpernapaToB MPEACTABICH IIUPOKUNA aCCOPTHUMEHT
AHTUTEIIBMUHTHBIX CPENCTB. AKTYallbHOCTh pa3pa-

© Opobern B. A., Kacrapnosa E. C., ToBoposa M. B., 2023
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OOTKHM JIEKAPCTBEHHBIX IPENapaToB aHTUICIIBMHUHT-
HOTO JCUCTBHS, 00yCIOBIeHA HEOOXOMUMOCTRIO TI0-
BBIIICHUSI OMOJOTHYECKOW TOCTYMTHOCTH MPUMEHsIE-
MBIX CyOCTaHITHH.

Hanpumep, pazpaborana u anpoOupoBaHa TEXHO-
JIOTUS CO3[IaHUs CyTPAMOJICKYJITHON CUCTEMBI IPOTH-
BOIIAPA3UTAPHOTO Mpemnapara ¢ UCIOIb30BAHUEM Me-
XaHOXUMHUYECKOM TEXHOJIOTUH U aIpeCHOM JOCTABKH.
st mosmyueHus TBEpIo TMCIIepCUH JIEKApCTBEHHOTO
Tperapara UCToIb3yFOTCS BOAOPACTBOPHUMBIE TIOJIMME-
PBIL, TIO3BOJISIONIUE YITYYIIUTh CBOMCTBA CyOCTaHIIMU
3a CYET MOBBIIIEHUS BOJOPACTBOPUMOCTHU. B KitnHuue-
CKHX HCCJICIOBAHUSAX Ha €CTECTBEHHO WHBA3HPOBAH-
HBIX JKEIYI0YHO-KUIIIEIHBIMA HEMATOaM1 ¥ MOHHE-
3WAMH OBLIAX JIOKA3aHO, YTO IO MPOTHUBOIIAPA3UTaAPHON
AKTUBHOCTHU pa3pabOTaHHBIN Ipernapar 3HAYUTEITHHO
MIPEBOCXOIUT aKTUBHOCTH cyOcTanmu [1, 3].

Lenpro MaHHOTO HMCCIEAOBAHMS SIBUJIOCH U3yde-
HUE AHTUIEJIBMUHTHOW aKTHMBHOCTH Pa3pa0OTaHHOU
JIEKapCTBEHHOW (POPMBI HA OCHOBE HAHOYACTHUI[ XH-
TO3aHa C BKJIFOUYCHHBIM aJIOCH/1a3010M CYIh(HOKCHIOM
(ACX) npu rennbMuHTO3aXx oBell. HaHOYacTHIIBI XUTO-
3aHa ¢ BKJIIOYEHHBIM JIEUCTBYIOLIUM BEILIECTBOM I0-
JIy4aJid METOJI0M HOHHOW KPOCC-CIIIMBKH 110 MOJU(H-
nupoBanHomy Metoay Calvo et al. (1997).

MATEPUAJIBI U METO/ bl
HUCCJIEJOBAHUM

Nzyuenne 3¢ eKTHBHOCTH HOBOM JIEKapCTBEHHON
(hopMBI aHTT€IEBMUHTHKA IIPOBOIMIIN Ha 0a3e OBIIEBOJI-
YEeCKOI'0 X03s1CcTBa, HEOIATrOMOIyYHOTO [T0 HHBA3HOH-
HBIM 3a0oneBanmsiM. {11 0TOOpa TOJOMBITHRIX K-
BOTHBIX METOIOM JIByKPaTHOW T€TbMHUHTOOBOCKOIINN
BeLsiBIIIH 120 OBeIl, €CTECTBEHHO 3apakKeHHBIX HEMAaTO-
JIAMH JKeITyT0YHO-KUIIIEYHOTO TpaKkTa, Dictyocaulus fi-
laria, M. expansa u D. lanceatum. IlomoOpaHHBIX OBeIl
MIOMETIIIA MHANBUAYATFHBIMA HOMEPAMU U Pa3aein-
JIY Ha 3 TPYTIIBI ¢ Y9€TOM HHBa3upoBaHHOCTH (11 = 40).

[Ipn m3ydennu >¢pHEeKTUBHOCTH HOBOU JeKap-
CTBEHHOW (OPMBI aHTTEIbMHHTHKA TPYMIBI OCH3-
HMMUJIA30JI0B BBEJICHUE IIPETIAPATOB MOJOMBITHBIM KU~
BOTHBIM OCYIIECTBIISLTU TOCPEACTBOM BHY TPUMBIIICU-
HOM WHBEKIIUH.

JKHBOTHBIM IEpBOH IpyNNbl B KAYECTBE NPOTH-
BOIIapa3uTapHOU Teparuy IPUMEHSITA 0a30BBIH Mpe-
napar — cyOCTaHIMIO allOeH1a3071a B 103€ 5 MT 1. B.
Ha | Kr Macchl )KUBOTHOIO, JKUBOTHBIM BTOPOM IpyIi-
bl B KAYECTBE MPOTUBOMAPAZUTAPHON TEpaIUu MpH-
MEHsUTH pa3padoTaHHBIN penapar Ha OCHOBE XUTO3a-
HOBBIX YaCTHI] B 103¢ 3 MT anibeHmas3ona cyb(okcnaa
Ha | KT Macchl JKHBOTHOTO, >KHBOTHBIM TPEThEH IpyTI-
ITBI TIpeTIapaTbl He BBOAWIIM, U OHU CITY>KHJIH KOHTPO-

nem. OBIIaM, MTHBa3UPOBAHHBIM JUKPOLIEIIUSMH ITpeTia-
paThbl BBOAVIIN BHYTPUMBIIIEYHO B 033X 7,5 U 5 MT/KT
0 AECHCTBYIOIEMY BELIECTBY.

Ha 18-if nenbp mpoBeaeHUsI PKCHEPUMEHTA OCY-
HIECTBISLIN cOOp (eKaanii OBelLl MOAOIBITHBIX TPYIIIT
Y UCCJIEZI0BAJIM CTaHJaPTHBIMU FeIbMUHTOOBOCKOIIH-
YeCKUMH METOJaMH ISl peruCTpaluy TUHAMUKY HH-
TEHCHBHOCTH MHBA3HUH B 3aBUCUMOCTH OT YHCJia O0Ha-
PYKEHHBIX SIUI TETLMUHTOB B 1 TpamMme dexanmii [2].

CrarucTiueckyro 00paboOTKy MOJIYYEHHBIX AaH-
HBIX MPOBOIMIN C MCIIOJIB30BAHUEM KOMIIBIOTEPHON
nporpammsel Microsoft Excel. JloctoBepHOCTH cTaTH-
CTHUYECKOM pasHUIIBI MEKAY CPEAHUMHU BEIIMYMHAMU
onpenensum 1o metony CThIofIeHTa.

PE3YJBTATHI UCCJEJOBAHUN

[lo pe3ynbraramM reTbMUHTOIOTHYECKUX HCCIIE0-
BaHui (Tabn. 1) ycraHoBIEHO, 4TO SKCTEHCIPDEKTHB-
HOCTh aj0eH/1a3051a TIPU MOHUE3M03€ OBEI] COCTABU-
na 93,3 %, npu ucnonb3oBanuun ACX — 100 %. Ilpu
HEMAaTo/103aX MHUIIEBAPUTEIIBHOIO TPAKTa OBELl JKC-
TeHcahdexTuBHOCTD anbennasona cocrasuia 80 %o,
npu BBeneHuM npenapara ACX — 95 %, npu atom
CHW)KCHHE MHTCHCHBHOCTHU BBIJCJICHUS SIMI] HeMa-
ton mocturyio 94,96 u 99,10 % coorBercTBenHo. [Ipu
JIMKTHOKAYJIe3€ JKUBOTHBIE 00CHX TPYII MOJTHOCTHIO
0CBOOOIMINCH OT renbMUHTOB. [lo pesynbraram Ko-
MPOJIOTHYECKUX HCCIICAOBAHUIN Ipenaparsl MposiBU-
m 100%-nyro >¢dexruBrocts. [Ipu nukpouenno-
3€ B TPYIIIE )KUBOTHBIX, ONTYyYaBIINX ajI0CHIA301 OT
reJIbMUHTOB, 0cBOOOAMIIOCH 20 OBell, BO BTOPOU IpyII-
Te JKUBOTHBIX, rmoydaBmux ACX — 23 OBIIbI, CHU-
JKEHHE WHTCHCUBHOCTH BBIIEJICHUS UL AUHUKPOLE-
T B IaHHBIX rpynnax coctasuio 86,71 n 96,94 %
COOTBETCTBEHHO. DKCTCHCBHHBA3UPOBAHHOCTD OBEIl
KOHTPOJIBHOW TPYIIIBl 3a Mepuoj HaOIIoNeHUs He
u3MeHmnach. IHTEHCUBHOCTD BBIJCICHUS UL MO-
HUE3Wi, HeMaToJ[ MUIIEBAPUTEIILHOTO TPAKTA, JTHK-
THOKayJl U JAUKpolenuil coctabisia 149,4 +£ 33,71,
59,3+£22,92,7,2+6,93 19,1 + 2,7 ox3/r hexanmii.

[ToBbimenne 3¢phekTuBHOCTH pa3padOTaHHOTO
npenapara Ha OCHOBE KOMITJIEKCa aJl0eH/1a3071a CyIbQ-
OKCHJIa M XHTO3aHa JOCTUTAETCS, [0 HAIlleMy MHEHUIO,
3a cueT TpaHchopManuu (hapMaKOKUHETHKU U Kak
CJICAICTBHUE MOBBIIECHHUS] OMOIOCTYITHOCTH ACHCTBYIO-
IIEro BELIECTBA JICKAPCTBEHHOIO Mpernapara.

3AKJTIOUEHUE
DddexTUBHOCTD Mpernapara Ha OCHOBE ajIOeH1a30-
J1a CyIb(hOKCH/IA TIPY TeITbMIHTO3aX OBET] BBIIIIC AKTHB-
HOCTH CyOCTaHIIMU TIPU HEMATO/[03aX JKEITYI0UHO-KH-
HIEYHOTO TPAKTa, MOHHUE3H03€ U JIUKPOIEITHO3E OBEIl.
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Dpdexmusnocme npenapama Ha 0CHOBe ANOEHOA301A CYIbGHOKCUOA NPU 2eTTbMUHMO3AX 08eY

[lo naHHBIM TIPOBEJACHHOTO MCCICAOBAHUS YCTAHOB-
JICHO, YTO HOBAs JIeKapCcTBEHHas: popma aHTTeITbMHH-
THKA U3 TPYIITEI OEH3UMH/Ia307I0B 00I1a/1aeT BEICOKOH
3} HeKTUBHOCTEIO IPH MOHHE3N03€, HEMATOI03aX JKe-
JYIOYHO-KHUIIEYHOTO TPAKTa U JIETKUX B 103€ 3 MI/KT
1O 1. B., IPU AUKPOLIEIN03€ — B 103€ 5 MI/KT 110 1. B.

WccnenoBanus BBITIOTHEHB! B paMKax MpOrpaM-
MBI TOJJEPKKH PA3BUTHUS HAYYHBIX KOJJIEKTHBOB
CTaBpornoabCKOro roCyAapCTBEHHOTO arpapHoro yHU-
BEPCUTETA, peasin3yeMoi Ipu (UHAHCOBOM MOAEPK-
ke [IporpaMMBI cTpaTernueckoro akajeMH4eCcKoro JIx-
nepcrsa «I[Ipuopurer — 2030».

Cpasnumenvuas 3¢hpexmusHocms HOBOU 1eKapPCMBEEHHOU (OPMbl AHMSETbMUHMUKA NPU 2eﬂbmuumo3axT :6624““3 '
Tpyrina sHBoT- OcBoOOIMIIOCH CpermHee 9Hcio SUIl TeTHbMIHTOB
HEIX n OT TCIIbMUHTOB, s, %
TOIL. IO JICUCHUS TOCTIC JICUCHHUS
Monuesnos*
Anbenmazon 30 28 1242 +31,6 42+0,3 96,62
ACX 30 30 158,1 £37,8 0 100
Kontpoinb 30 30 1494 + 33,7 166,7 +41,3 0
HeMaTOlII)I MUIIEBAPUTEIIBHOT'O TPpaKTa
Puxob6engazon 40 32 176,4 £ 19,7 89+13.2
ACX 40 38 188,7 22,5 1,7+ 0,4
KonTposb 40 0 159,3+£229 172,5 £ 28,1 0
JlukTrokaymes™
Anbengazon 18 18 28,6 £6,8 0 100
ACX 18 18 241+72 0 100
Konrtposnb 15 0 272+6,9 292+7,8 0
Juxpornennos
AnbeHmazon 25 20 31,6 £4,8 42+0,1 86,71
ACX 25 23 39,2+39 1,2+0,6 96,94
Kontposns 25 0 39,1 +£2,7 38,9+2,3 0

* pu MOHHE3H03¢e onpeeseHne 3G HEKTHBHOCTH MO SKCTCHCUBHOCTH MHBA3WH JIO M TIOCIIE PUMEHEHHS Iperapara

** cpejiHee KOJIMYECTBO JMYMHOK B 1 T (heKamii
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EFFICACY OF THE DRUG BASED ON ALBENDAZOLE
SULFOXIDE IN CASE OF OVINE HELMINTHIASES
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Abstract. Currently, the veterinary drug market offers a wide range of anthelmintic drugs. The publications of
the results of research conducted indicate the demand for improving the means and methods for the prevention
and treatment of helminthiases in small cattle. The relevance of the design of drugs with anthelmintic action is
due to the need to increase the bioavailability of the substances used. The veterinary drug market is wide and the
research is conducted annually to design new therapeutic combinations and test new drug formulas. The objec-
tive of this research was to study the anthelmintic activity of the designed dosage form based on chitosan with the
inclusion of albendazole sulfoxide (ASO) in case of ovine helminthiases. The study of the efficacy of a new dos-
age form of an anthelmintic was carried out on the basis of a sheep breeding farm, which was unfavorable for in-
vasive diseases. For this purpose, 120 sheep naturally infected with gastrointestinal nematodes, Dictyocaulus fi-
laria, M. expansa and D. lanceatum, were selected using double helminthoovoscopy. It has been established that
the drug based on chitosan with the inclusion of albendazole sulfoxide has high anthelmintic efficacy in case of
monieziosis, nematodes of the gastrointestinal tract and lungs at a dose of 3 mg/kg of a. s., and in case of dicro-
celiosis — at a dose of 5 mg/kg of a. s. According to the study, the efficacy of the designed drug turned out to be
higher than the activity of the substance in case of nematodes of the gastrointestinal tract, ovine moniesiosis and

dicroceliosis.

Keywords: sheep, parasitology, treatment, chitosan, dicroceliosis, dictyoculosis, monesiosis, nematodes

It is known that the most common diseases of small
cattle are helminthiases. This is facilitated by the pecu-
liarities of the technology for keeping animals in tra-
ditional breeding regions and favorable natural and
climatic conditions. Helminthiases of small cattle, in
many cases, are recorded in an association that includes
nematodes, cestodes and trematodes [15].

Animal products are an important source of pro-
tein for people around the world [9]. Helminthiases are
common in livestock farming and can lead to econom-
ic losses for the livestock industry [4—6]. Parasitic in-
fections can lead to reductions in height, weight and
fertility, which can affect the production and quality
of meat, milk and wool [15, 7]. For example, financial
losses due to fascioliasis in livestock are estimated at
3 billion US dollars per year worldwide [8].

Fascioliasis and dicroceliosis are the two most
common zoonotic helminthiases of livestock [11, 12].
These flukes/trematodas are found in the gallbladder
and bile ducts of ruminant animals such as sheep, cat-
tle and goats [14]. Humans can also become infect-

ed by inadvertently ingesting metacercariae on aquat-
ic plants (Fasciola spp.) or ants (Dicrocoelium spp.)
[10, 13, 16].

Currently, the veterinary drug market offers a wide
range of anthelmintic drugs. The relevance of the de-
sign of drugs with anthelmintic action is determined
by the need to increase the bioavailability of the sub-
stances used. For example, a technology for creating
a supramolecular system of an antiparasitic drug us-
ing mechanochemical technology and targeted delivery
has been developed and tested. To obtain a solid dis-
persion of the drug, water-soluble polymers are used,
which improve the properties of the substance by in-
creasing water solubility. In clinical studies on sheep,
naturally infected with gastrointestinal nematodes and
moniezia, it has been proven that the designed drug
significantly exceeds the activity of the substance in
terms of antiparasitic activity [1, 3].

The objective of this research was to study the an-
thelmintic activity of the designed dosage form based
on chitosan nanoparticles with included albenda-
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zole sulfoxide (ASO) in case of ovine helminthiases.
Chitosan nanoparticles with the included active sub-
stance were obtained by ionic cross-linking according
to the modified method of Calvo et al. (1997).

MATERIAL AND METHODS

The study of the efficacy of a new dosage form of
an anthelmintic was carried out on the basis of a sheep
farm that was unfavorable for invasive diseases. To
select experimental animals, 120 sheep naturally in-
fected with gastrointestinal nematodes, Dictyocaulus
filaria, M. expansa and D. lanceatum, were identified
using double helminthoovoscopy. The selected sheep
were marked with individual numbers and divided into
3 groups, taking into account their infestation (n = 40).

When studying the efficacy of a new dosage form
of an anthelmintic of the benzimidazole group, the
drugs were administered to the experimental animals
by intramuscular injection.

The animals of the first group were treated with the
basic drug, albendazole substance (antiparasitic thera-
py), ata dose of 5 mg of a. s. per 1 kg of animal weight,
the animals of the second group received a designed
drug based on chitosan particles as antiparasitic thera-
py at a dose of 3 mg of albendazole sulfoxide per 1 kg
of animal weight, the animals of the third group were
not administered the drugs, and they served as the con-
trol. The sheep infected with dicrocelia were admin-
istered intramuscularly at doses of 7.5 and 5 mg/kg of
the active substance. On day 18 of the experiment, the
feces of the sheep from the experimental groups were
collected and examined using standard helminthoovo-
scopic methods to record the dynamics of the intensi-

ty of invasion depending on the number of helminth
eggs detected in 1 gram of feces [2].

Statistical processing of the obtained data was
carried out using the Microsoft Excel computer pro-
gram. The reliability of the statistical difference be-
tween the average values was determined using the
Student’s method.

STUDY RESULTS

According to the results of helminthological stud-
ies (Table 1), it was established that the extensive ef-
ficacy of albendazole against ovine moniesiasis was
93.3 %, and when using ASO it was 100 %. For nem-
atodes of the gastrointestinal tract of sheep, the ex-
tensional efficacy of albendazole was 80 %, with the
introduction of the drug ASO — 95 %, while the de-
crease in the intensity of the release of nematode eggs
reached 94.96 and 99.10 %, respectively. In case of
dictyocaulosis, the animals of both groups complete-
ly recovered from helminths. According to the results
of scatological studies, the drugs showed 100 % effi-
cacy. In case of dicroceliosis, in the group of animals
receiving albendazole against helminths, 20 sheep re-
covered, in the second group of the animals receiv-
ing ASO — 23 sheep, the decrease in the intensity of
the release of dicrocoelium eggs in these groups was
86.71 and 96.94 %, respectively. The extent of infes-
tation of the sheep in the control group did not change
during the observation period. The intensity of the re-
lease of eggs of moniezia, nematodes of the gastro-
intestinal tract, dictyocaulus and dicrocoelium was
149.4 £33.71,59.34+22.92,72+6.93 and 9.1 £2.7
samples/g of feces.

Comparative efficacy of a new dosage form of an anthelmintic in case of ovine helminthiases e
Recovered from Average number of helminth eggs
Group of animals n helminths, IE, %
animals before treatment after treatment
1 2 3 4 5 6
Monieziosis"
Albendazole 30 28 1242 +31.6 42403 96.62
ASO 30 30 158.1 +£37.8 0 100
Control 30 30 149.4 £33.7 166.7£41.3 0
Nematodes of the gastrointestinal tract
Ricobendazole 40 32 176.4+19.7 89+13.2
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Table 1 (the end)

1 2 3 4 5 6
ASO 40 38 188.7 +£22.5 1.7+04
Control 40 0 159.3+22.9 172.5+28.1 0
Dictyocaulosis™
Albendazole 18 18 28.6 £6.8 0 100
ASO 18 18 24.1+£7.2 0 100
Control 15 0 272+6.9 292+78 0
Dicroceliosis
Albendazole 25 20 31.6+4.8 42+0.1 86.71
ASO 25 23 39.2+39 1.2+£0.6 96.94
Control 25 0 39.1+£2.7 389+23 0

* in case of monieziosis, determination of efficacy is based on the extent of invasion before and after of the drug use

™ average number of larvae in 1 g of feces

Increasing the efficacy of the designed drug based
on the complex of albendazole sulfoxide and chitosan
is achieved, in our opinion, due to the transformation
of pharmacokinetics and, as a consequence, increasing
the bioavailability of the active substance of the drug.

CONCLUSION

The efficacy of the drug based on albendazole sulf-
oxide in case of ovine helminthiases is higher than the
activity of the substance for nematodes of the gastro-
intestinal tract, ovine monieziosis and dicroceliosis.
According to the study, it has been established that a
new dosage form of an anthelmintic from the group
of benzimidazoles is highly effective against moniesi-
asis, nematodes of the gastrointestinal tract and lungs
at a dose of 3 mg/kg of a. s., and in case of dicroceli-
osis — at a dose of 5 mg /kg of a. s.

The research was carried out within the framework
of the program to support the development of scientif-
ic teams of Stavropol State Agrarian University, im-
plemented with the financial support of the Strategic
Academic Leadership Program “Priority — 2030”.
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COCTOSHUE ECTECTBEHHOM PEBUCTEHTHOCTH
Y HIOPOCST IPU BAKIIUHAILIMY TIPOTUB
KJACCHUUYECKOM YYMBbI 1 POKHU CBUHEM

Aunekceii FaBpuiosnu Llaxos, Jlapuca FOpbeBua Camnnna®™,
Baagumup Hukonaesnu Konapes, FOausa IOpseBna Bnagumuposa,
laauna BacuibeBna HukoHeHko!

Bcepoccuiickuii Hayuno-uccie008amenscKull 6emepuUHapHbitl UHCIMUNYm Namoao2u,
papmaronozuu u mepanuu, Boponesic, Poccus, l.yu.sashnina@mail.ru®™

AHHoOTanus. B yClI0BUAX MPOMBIIITIEHHOTO CBUHOBOJYECKOTO KOMIUIEKCA U3YUEHO COCTOSTHIE €CTECTBEHHOM pe-
3UCTEHTHOCTH Y MOPOCST MPH IUIAHOBOI BaKIMHALIUU MPOTUB KIACCUUECKON UyMBl M POKU CBUHEH. Y HUX MO
CPABHEHUIO C UHTAKTHBIMU KUBOTHBIMU YCTAHOBJICHO TOBBIIICHHE JIN30IIMMHON 1 KOMIUIEMEHTAPHON aKTUBHO-
CTH CHIBOPOTKH KPOBH M COJICpP)KaHMs OOIINX NMMYHOIJIOOYJIMHOB Yepe3 5—6 JIHel Imocie MepBoro u BTOPOro
BBeJieHUs BakuHbI TpoTuB KYC 1 BaknMHAIMK IPOTUB POXKHU, CBUIETEILCTBYIOIEE O BBICOKOH HAIIPSKEHHOCTU
IyMOPAJIEHOTO 3BeHA HecIeln(UUECKOM 3alUThl U CHI)KEHHE uepe3 14 aHel mocie mepBoro BBEICHHS BaKIH-
uel potuB KUC 1 coneprkanust 00mmx NMMYHOTIIOOYITMHOB cIycTst 17 aHEH nocie ee MOBTOPHON MHBEKIINH, 00-
YCIIOBJIICHHOE HEOOXOMMOCTBIO YMEHBIICHUSI aHTUT€HHOM HAarpy3KH. Y 'KHBOTHBIX OTMEUEHO YBEIMUCHHUE KOH-
LEHTPALMH TUTAaHTCKUX U MEJIKUX HUPKYINPYIOIIMX UIMMYHHBIX KOMIUICKCOB M K0a(h(hUIMeHTa NX 1MaToreHHo-
CTH, YTO CBSI3aHO C OOJIBIIMM IOCTYIJICHMEM BAaKIMHHBIX BUPYCHOTO M OaKTEpHAJbHOIO aHTHTCHOB
n "HepocratouHoit anumuHanuer LIUK, a raxxe daronurapHoro nxaekca, parorurapHOro 4rcia, CIIOHTAaHHOTO
u crumysnpoBanHoro HCT-Tecra, CBHIIETENBCTBYOIIEE O MOBBIILICHUH MTOTIOTUTEILHOW (DYHKIIMU U MeTa00IH-
YeCKOH aKTHBHOCTH HEHTPO(HIIOB, C TEHICHINEH K YMEHBIICHNIO HH/IEKCA UX CTUMYJISILIUH, XapaKTepu3yIomiei
CHIDKCHHUE pe3epBa aJlanTain GparonuTHPYIOINX KICTOK.

KuroueBsle cioBa: BaknuHanus, KYC, poxka cBUHEH, IN301MMHAs M KOMIIJIEMEHTapHasi aKkTUBHOCTB ChIBOPOT-

KH KPOBH, ()aroyTo3, IUPKYINPYIONIHEe NMMYHHBIE KOMITJICKCHI

Bbicokast mpogyKTUBHOCTb M COXPAaHHOCTD KUBOT-
HBIX B IPOMBILIUICHHBIX CBUHOBOAYECKUX X035 HCTBAX
BO MHOTOM 3aBHCAT OT COCTOSIHUSI €CTECTBEHHOH pe-
3UCTEHTHOCTH, MEXaHU3MbI KOTOPOIi HalpaBlieHbI Ha
o0ecriedyeHre MOCTOSHCTBA BHYTPEHHEH Cpenbl op-
raHv3Ma TpH BO3JCHCTBUH PA3IMYHBIX MATOTCHHBIX
(hakTopoB, BKIItOYas BO30yauTeNnel WH()EKIIMOHHBIX
Oonesneit [1—3].

Ha cocrosiHne ecTecTBEHHOM yCTONYMBOCTH Op-
raHu3Ma MOpOCIT HETaTUBHOE BIUSHHE OKa3bIBa-
10T pa3NuHble cTpecc-pakTopsl (paHHUN OTHEM OT
CBHHOMATOK, MEPEBOJ] UX Ha JOpaIINBaHUE U OT-
KOpPM), TEXHOJIOTMUECKHE MOTPEIIHOCTH B KOpMJIe-
HUH ¥ COAEP>KaHUHU, FKOJIOTHUECKOE HeOIaronoryyue
u 1ip. [3—6]. CHrkeHHe ee y HOpocAT OTMEYEHO TaK-
XK€ MPH CTpecce, BHI3BAHHOM BaKIMHAIMEH MPOTHB
poku cBUHEH [ 7], canbMoHemIe3a [8], KiaccuaecKon
yyMbl cBUHEH [9]. BmecTe ¢ TeM mccienoBaHUSMU

. H. TropenkoBa u coanT. (2014) Ha OeIbIX KphICax
MOKa3aHO, YTO BaKI[MHAIIHS IOBBIMIAET YCTOWYHBOCTh
K JCHCTBUIO CTPECCOPHBIX (PaKTOPOB 3a CYET YMEHb-
HICHUS] YPOBHsI JINM(POLUNTO3a, U3MEHEHHSI [IUTOKH-
HOBOTO MIPOQHJIIS B CTOPOHY CHIDKEHHUSI IPOBOCIIAIH-
TETHLHOM HANPABICHHOCTH UMMYHHBIX peakiuii [10].

AKTYyaJlbHOCTb HACTOSIIEr0 HCCIEeNI0BaHUS 00-
YCIIOBIIEHA HEOOXOIUMOCTBIO U3YYEeHHSI COCTOSHUS
Hecnenu(puyeckoro (eCTeCTBEHHOI0) HMMYHHTETa
y MOPOCST MPH BO3AECHCTBUN HA HUX TEXHOIOTHUYECKU
00s13aTeNbHBIX MPUEMOB IIPU BBIPAIIMBAHUH, TIPEIY-
CMOTPEHHBIX MPOMBIIIUIEHHOH TEXHOJIOTHEH, B OTACIb-
HOCTH U B COYETAHUU C IUIAHOBOM BaKLIMHALUEH IPO-
TUB KIJIACCHYECKOW YyMBI U POXKU CBHHEH.

ens nccnenoBaHnii — M3ydeHUE ryMOpaIbHOU
U KJIETOYHOH €CTECTBEHHON PE3UCTEHTHOCTH y TO-
POCSIT IPH BaKIIMHAIIUH MPOTUB KJIACCUYECKON TyMBI
U POXH CBUHEM.

© [axoB A. I'., Cammauna JI. FO., Konapes B. H., Bragumuposa FO. 1O., Huxonenko I. B., 2023
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MATEPHAJIBI U METOJbI
HUCCJIEJOBAHUM

HccnenoBanus IpoBeIECHBI B IPOMBILIIIEHHOM CBH-
HOBOJYECKOM XO34MCTBE HA 2 rpynnax 1o 25 mopocsT.

JKuBoTHBIE IEpBOY rpymnIibl (KOHTPOJIbHAS) OBLTH
WHTaKTHbIMH (0€3 BO3JCHCTBUSI BaKLIMHHBIX BHPYC-
HOTO U OaKTepHaJbHOTO aHTUTCHOB), BTOPOH (OIIBIT-
Hast) — B Bo3pacte 49 u 100 qHei ObUTH MPUBUTHI BaK-
IMHOH TIPOTHB Kiaccuueckoil aymbl cBuHel (KUC)
XKUBOU KynbTypanbHOil cyxor (OI'BY «BHUN3XK»)
u B Bo3pacte 60 n 85 qHEl BaKIMHOW MPOTUB POKU
cBuHell u3 mramma BP-2, cyxoif, xusoit (®KII
«IllenkoBCKMiT OMOKOMOMHATY).

OTBeM MOpOCAT OT CBUHOMATOK M TIEPEBOJI Ha JI0-
pallliBaHue TPOBOJIMIIN B Bo3pacTe 28 qHEH, a Ha OT-
kopM — B 70 gueil. Kopmuenue u conep:kaHue xu-
BOTHBIX COOTBETCTBOBAJIM HOPMaM, MpPeTyCMOTPEH-
HBIM [TPOMBILIIEHHON TEXHOJIOTHEH.

OnbIT MPOBOMIIM B COOTBETCTBHH C TPEOOBAHHUSA-
MU ACHCTBYHOUIUX MEXIYHAPOAHBIX U POCCHUUCKHUX
3akoHOmaTeNbHBIX akToB (dupexktuBa 2010/63/EU
ot 22.09.2010, EBponeiickoit koupenuuu (ETS123),
Strasbourg, 1986), a Taxke TpeOOBaHMIT KOMUCCUHU
o 6uostuke ®I'BHY «BHUBUII®uT» (nmpotokon
Ne 1—02/23 ot 10.02.2023 ).

3a60p KpOBH OT KJIMHHYECKH 30POBBIX ITOPO-
cAT (7 = 5) 00euX TPYIIT IIT UMMYHOJIOTHYECKIX HC-
cnenoBaHuii mposoawiu B 33, 55,6390, 98, 105 u 117
JHEBHOM Bo3pacte. B xpoBu onpenesnsiiu ¢aronurap-
HyI0 akTHBHOCTH HelTpoduioB (PAH), arouurap-
Heii nuzekc (ON) u parouurapuoe uncio (OY) B co-
OTBETCTBHH € «MeToaMIeCKUMHI PEKOMEHTAIIUSIMH 110
OLICHKE ¥ KOPPEKLMH HMMYHHOT'O CTaTyCa >KUBOTHBIX)»
[11] 1 MeTaboNMYeCcKyt0 aKTHBHOCTH (DaroruToB 1Mo
peakuy BOCCTAHOBIIEHHS HUTPOCUHETO TETPA30JINs
in vitro (HCT-TecT) npu B3anMOJICHCTBUU C UHTAKT-
veiMu (ciHCT) u ctumynupoBanabivu (cTHCT) nu-
poreHanoM HeHTpoduiamu nepudeprieckoil KpoBH.
ITokasarens pe3epBa aktuBanuu HerTpodmios (I1P)
paccuutheiBaiu o ¢gopmyne: 1P = ctHCT/cnHCT
[12]. B cbIBOpOTKE KPOBH ONPENEIIN JTU30LUMHYIO
(JIACK) u xommuiementapnyto (KACK) aktuBHOCTB
CBIBOPOTKH KPOBH COINIACHO «MeETOMIECKUM PEKOMEH-
JIALIMSIM TT0 OIIEHKE M KOPPEKIINH HecTIe(prIecKoil pe-
3UCTEHTHOCTH JKHBOTHBIX» [13], Kolm4aecTBO 0OIIMX
nMMyHoroOynuHoB (Ig) B coorBercTBUM € «MeTonamu
BETEPUHAPHON KIIMHUYECKOW J1TabopaTopHOW AuarHo-
cTukm» [14], conepkanne HUPKYJIUPYIOIIUX HMMYH-
HbIX koMuiekcoB (LK) mo «Metoandeckum pekoMeH-
JAIMAM TI0 OLIEHKE W KOPPEKIIUM IMMYHHOTO CTaTyca
KUBOTHBIX» [ 11], koaddurment matorernocty [[1UK
paccuutbiBanu 1o cootHomenuto KIT=C7/C3 [15].

Cratuctuyeckyio 00paboTKy MOJYyYEHHBIX JaH-
HBIX IMTPOBOAWIIN C UCITIOJIB30BAHUEM ITaKeTa IMPUKIIaa-
HBIX Iporpamm Microsoft Excel u Statistica v10, orren-
Ky JIOCTOBEPHOCTH — 110 KpuTeputo CTHIONEHTA.

PE3YJIBTATHI UCCJIEJOBAHUMN
N OBCYXKIEHUE

Y nopocsT ONBITHOM I'pyNIbl B BO3pacTe 55 qHEl
CITyCTsI 6 CYTOK TIOCJIe BBEIEHHWS BAKIIWHBI TIPOTHUB
KYC (Tabn. 1) orMedeHo MOBBIIIIEHHE TI0 CPAaBHEHUIO
C TpeABIAYIIMMHE 3HaYeHUMU (33 JTHS) JTU30IUMHON
(29,1 %) 1 xommemenTapHoii (Ha 84,8 %) akTHBHO-
CTH CBIBOPOTKHU KPOBH, CBUACTEIBCTBYIOIIEE 00 yBe-
JUYEeHUN Hecenn(puaeckol TyMOpanbHOM 3aIINTHI.
[Ipm 5TOM WX 3HAYEHHWS MPEBBIIIATN TAKOBBIC y HH-
TaKTHBIX JKMBOTHBIX Ha 4,2 u 73,8 % COOTBETCTBEH-
HO, Y KOTOpBIX NoBbIcHiack ToabKo JIACK Ha 31,8 %.

Coneprkanue 00MKX UMMYHOIIOOYJIMHOB Y ITOPO-
cAT 00eUX IPYIII HE MPETEPIICN CYIIECTBEHHbIX H3-
MEHEHUH, TIPU TOM UX YPOBEHb Y BAKIIMHUPOBAHHBIX
KUBOTHBIX TIpeBbIman Ha 3,0 %.

Konnentpanus rurantckux (3,0 %) u Menkux
(7,0 %) uMpPKYIUPYIOIINX UMMYHHBIX KOMIUIEKCOB
y MOPOCAT OMBITHOM TpyImbl MoBBIcHIAach Ha 17,1
u 12,2 % cOOTBETCTBEHHO, a KO3()(DUIIMEHT MaTOreH-
Hoctu (C7/C3) camswmiics Ha 2,6 %. [Ipu aTom ux 3Ha-
YEHWSI TIPEBHIIIAIHN TAKOBbIE Y MHTAKTHBIX )KHBOTHBIX
Ha 46,4 %, 58,6 1 7,5 %, uTO yKa3bIBaeT Ha OoJiee BhI-
COKYI0 aHTUTCHHYIO Harpys3Ky.

IIpu oTcyTCcTBUM M3MEHEHU B KOJTHYECTBE IIUPKY-
JIUPYIOLIUX aKTHBHBIX (haroluTOB Y MOPOCST OIBITHON
TPYIITEI TTOBBICHIIACH WX TOTIIOTUTENIbHAS (YHKITHUS:
(arormrapusIii nHAEKC Ha 9,5 %, haronnTapHoe Unc-
10 Ha 16,6 % u MmeTabonnyeckast akTuBHOCTh cTHCT
Ha 8,9 % u cnHCT na 11,6 %, npeBbicUB TakOBbIE
Yy UHTAKTHBIX KUBOTHBIX Ha 7,2; 8,9; 29,8 u 19,1 %,
Yy KOTOPBIX 3HAYEHUS MOCIETHUX TPEX IoKazaTe-
JIeH YBENIMUWIINCH B MEHBIIEH cTenieHu Ha 8,5 %; 6,8
u 3,2 %. IloBbIlIeHHE TTOTIIOTUTEIEHOW U MeTabOoIH-
YECKOW aKTUBHOCTH CErMEHTOSACPHBIX HEUTPO(DHIOB
y MOPOCSIT OMBITHOM FPYIIIBI COYETACTCS C AKTUBALIU-
eif CHCTEMBbI KOMILIEMEHTA, YYaCTBYIOIIEH B MPoOIIecCce
¢aronurosa. [lokazarens pesepBa (GyHKIIMOHATBHON
aktuBHOCTH HewTpoduios (I1P) y HuX He M3MeHMI-
s, HO OBUI MEHBIIIE YeM Yy HHTAKTHBIX JKHBOTHBIX Ha
10,5 % 3a cuer yBenuuenust @M, ®Y, citHCT u ctHCT.

VY mopocAT OnbITHOM rpynnsl ciycTs 14 cyTok
nocie BBeneHus Bakuuubl npotuB KUC u 3 gus mo-
cJie BaKUIWHAIUW MPOTUB POXKU CBUHEW U y MHTAKT-
HBIX )KUBOTHBIX B Bo3pacte 63 mus (Tabm. 1) otmeue-
HO TIOBBIIIIEHUE TI0 CPABHEHHUIO C MPEIbIIYIIUMH T10-
kazaresimu JIACK nHa 3,3 1 14,0 % COOTBETCTBEHHO,
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00yCIIOBIIEHHOE HEOOXOIMMOCTHIO CHHYKECHHSI AaHTHT €H-
HOM Harpy3KkH, u COJepKaHMs 00INX UMMYHOTIIO0Y-
nHOB Ha 19,4 1 16,9 %, cBUIETEIHCTBYIONIEE O Ha-
IPSKEHHOM (PyHKIIMOHUPOBaHWU I'YMOPaJIbHOIO 3Be-
Ha UIMMYHHTETA.

Y BaKIMHUPOBAHHBIX OPOCAT OTMEUEHO CHUXKE-
nue KACK na 44,5 %, 00ycCIIOBICHHOE pacXo/0M Ha
oOpaszosanue 1{1K u nossiienne ¢aronurosa, mpu
HE3HAYMTEIbHOM YBEJIMUEHUHN €€ 3HAUCHNS Y HHTAKT-

HBIX JKHBOTHBIX. CpaBHHMBAs yKa3aHHBIC TyMOpajb-
HBIC TTOKA3aTEeTN y TMOMOIMBITHRIX MOPOCAT, CICIYET
OTMETHTb, UTO Y JKHBOTHBIX OIBITHOU TpyTmmsl JIACK
u KACK Obu1n MeHbIe Ha 5,6 1 6,6 % COOTBETCTBEH-
HO, a COJIep KaHue O0IINX UMMYHOTIIOOYITMHOB OOJIb-
e Ha 5,2 %. Y HuX ke ObUTH BBIIIEC KOHIICHTPALIUS
rurantckux u Menkux UK u ux matoreHHOCTH Ha
48.3; 75,0 u 15,2 %, uTo CBsI3aHO C BBLICOKOM aHTHU-
TEHHOW Harpy3Koil.

Taoauna 1
Tokazamenu necneyu@uueckotl pesucmeHm1oCmu nopoCcsm
Bospact (nau), rpymmst
55 63
Toxazarenu OIBITHAS OIIBITHAS
KOHTPOJIbHASI 6 uer nocre KOHTPOJIbHAS 14 aued nocne
BAKIUHALMU [IPOTHB BAKIUHAI[MH TIPOTUB
KuC KUC
JIACK, mkr/mn 2,7+0,80 2,8+0,14 3,0£0,14 2,9+0,16
KACK, % rem. 7,5+ 0,36 13,1 £1,20° 7.8+ 0,24 7.2+ 047"
O6imue UL, Mr/wi 19,9 + 0,72 20,4+ 1,77 232+ 0,85 244+ 0,93
LUK 3,0 %, mr/sn 0,28 = 0,02 041 £0,02" 0,29 = 0,02 0,430,016
LUK 7,0 %, mr/sn 0,29+ 0,011 0,46 = 0,02" 0,28 = 0,029 0,49 = 0,09"
C7/C3, y. e. 1,06 £ 0,09 1,14+ 0,07 0,99 + 0,06 1,14 +0,05"
®DAH, % 82,4 +0,75 81,6 £1,17 82,0 +£0,89 81,2+ 1,55
DU, y. e. 5,7+0,10 6,1 £0,14" 5,8+0,12 6,3+0,16"
oY, y. e. 4,7+0,12 5,1+£0,11° 44 +0,11 52+0,15
Cn-HCT, % 18,8 £1,02 24,4 +0,75" 20,4+ 0,75 29,6 £ 1,70™
Cr-HCT, % 38,8 £0,49 46,2 +0,39" 41,6 +0,98" 584+ 1,17
IP, y. e. 2,09 + 0,10 1,87 + 0,08 2,02 £ 0,04 1,98 £ 0,06
*P<0,05

P < 0,001 oTHOCHTENBHO HEMPUBUTHIX OPOCAT

" P<0,05

P < 0,001 oTHOCUTENIBHO NPEABIAYLIETO IepHoaa

Y mopocCsAT ONMBITHON TPyNITBl OBUIH BBIIIE, Y€M
Yy UHTAKTHBIX ®KUBOTHBIX U Ha 9,3 %, DY Ha 16,5 %,
caHCT Ha 45,1 % u ¢ctHCT na 40,4 %, uto cBuae-
TEJNBCTBYET O 00JIee BBIPAKEHHOW Yy HUX HECTICIU(H-
YECKOHM KJICTOYHOM 3alnTe.

[ToBTOpHOE BBEACHHE BAKIMHBLI IIPOTHB POXKHU
(85 cytkm) u ximaccuveckoit wymsl ceunei (100 cyt-

KH) CKa3aJINCh Ha Hecrenu(puueckol pe3nCTeHTHO-
CTH >KMBOTHBIX.

VY HopocsAT ONBITHOM I'PYIIIBI CITYCTS 5 JHEHR nocie
BaKITMHAITIH IPOTUB POXKHU U Y UHTAKTHBIX )KUBOTHBIX
B Bo3pacte 90 mHel CHU3MIach Mo CPaBHEHHUIO C Tpe-
neirymaMu nokasarensmu JIACK wa 4,2 u 10,9 %
B CBSI3U C pacxojioM (hepMeHTa Ha MHAKTUBAIIHIO ITUP-
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KYJIUPYIOIIMX OaKTepHaIbHBIX IATOTEHOB, a Y TTOCIIe]I-
aux 1 KACK na 4,1 %, HO yBETHYIIIIOCH COACpKAHUE
00X UMMYyHOTI00yuHOB Ha 54,9 u 49.4 %, npu
stom 3HadeHne KACK 1 001mux nMMyHOTII00YTMHOB
Yy UIMMYHHU3UPOBaHHBIX NTOPOCAT MPEBbILIANN Ha 14,8
n 9,4 %, 4TO CBHIETEIBLCTBYET O O0Jice BHIPAKEHHOM
y HUX T'yMOpaJibHOM 3arure (Tadi. 2).

IIpu oOmieit TeHACHIIUA CHUKEHUS Y KUBOTHBIX
00erX TPyIIT THraHTCKUX Ha 27,6 1 25,6 % u yBenmye-
aus Menkux LIMK ra 21,4 n 12,2 % u koo dunmenta
MAaTOreHHOCTH Ha 60,7 1 53,5 % ux 3HaueHus y Baku-
HUPOBAHHBIX MOPOCT ObLIH OoJbIe HA 52,4 %; 61,8
u 6,1 %, uTo yKa3pIBaeT Ha 00Jiee BRICOKYIO aHTUTCH-
HYIO HArpy3KYy.

Taoauna 2
Toxazamenu necneyuguueckou pe3ucmenmuoCcmu nopocsm
Bospacrt (am), TpymIme
90 98
Hoxasaremn OIIBITHAS OIIbITHAS
5 nHen nocie 13 nueit nmocie
KOHTPOJIbHAS KOHTPOJIbHAS
BaKIWHAIINY TIPOTHUB BaKIWHAIMA TIPOTUB
poxu poxu
JIACK, MKr/mi 2,7+0,17 2,7+0,11 2,4+0,29 2,9+ 0,05
KACK, % rem. 7,4+0,22 8,5+ 0,68 8,0+ 0,35 8,8+ 0,47
Oo6mwme U, mr/mn 34,7+1,01" 37,84+ 1,03" 36,6 + 0,54 40,6 £1,42"
UK 3,0 %, mr/mi 0,21 £0,02* 0,32 £0,03" 0,23 £ 0,008 0,28 +0,02"
UK 7,0 %, mr/mr 0,34 +£0,02 0,55 +£0,04" 0,31+0,02 0,50 £ 0,02
C7/C3,y.e. 1,65+0,15" 1,75+ 0,15* 1,36 £ 0,08 1,83 +£0,14"
DAH, % 83,6 £1,17 88,2+ 1,17 82,0+0,89 86,0 £ 1,41"
DU, y. e. 5,9+0,26 7,7+£021" 6,0+0,17 7,5+0,15"
Y, y. e. 49+0,18" 6,8+0,15" 49+0,12 6,4+0,11"
Co-HCT, % 21,2 +0,86 34,8 +£1,53" 20,6 +£0,98 33,24+0,92"
Ct-HCT, % 43,0+ 2,88 68,4+ 0,66™ 41,2+2,42 64,0 £ 0,94
[P, y. e. 2,04+£0,16 1,96 £ 0,09 2,03 +0,20 1,96 £ 0,02
*P<0,05
P < 0,001 oTHOCHTENBHO HEMPUBHUTHIX TOPOCAT
*P<0,05

P < 0,001 oTHOCUTENBHO MPEABIAYIIETO IepHoaa

YV )KMBOTHBIX ONBITHOM rpymIbl moBsickauch PAH
Ha 8,6 %, mormoTuTenbHas QyHKIHS HEHTPODUIIOB:
®U na 21,1 %, ®Y nHa 31,7 %, 4TO CBA3aHO C aKTH-
BallMeil X KOMIJIEMEHTa W OTICOHM3AIlNel OaKkTeprun
AHTHUTEIaMH, U METa0OIMYECKasi aKTUBHOCTH (haroim-
toB: cnHCT na 17,6 u ctTHCT na 17,1 %, npeBbicuB
TaKOBBIC Y MHTAKTHBIX TTOpocsT Ha 5,5 %; 30,4; 37.,8;
64,21 59,1 % COOTBETCTBEHHO, YTO CBU/ICTEIIHCTBYET
0 Ooee BRIpAXKCHHON Y HUX HeCTeIn(DUIecKoi Kie-
TO4HOI 3aruTe. OIHAKO y HUX ObLT MEHbIIIE (PYHKITHO-

HaJIBHBIN pe3epB KiIeTok Ha 3,9 %. Y )KUBOTHBIX OTIBIT-
HOM TpyTIBI B Bo3pacte 98 mueit ciycts 13 cyTok mo-
CJIe IOBTOPHOTO BBEACHUS OaKTEepHaIbHOIO AaHTUTCHA
MPOTUBOPOKUCTON BakuMHbBI noBbicuaack JIACK na
6,2 %, KACK Ha 3,0 % u conepxaHue 00X UMMY-
HOI0OYNMHOB Ha 7,3 %, IpK 3TOM UX 3HAUCHMS TIpe-
BBIIIIAJIH TAKOBEIE Y MHTAKTHRIX opocaT Ha 21,8 %; 9,6
n 10,8 % cootBercTBeHHO, y KOTOphIX JIACK cHM3H-
mack Ha 11,5 %, Ho moBwIcch KACK u comeprkanne
00ImuX UMMYHOIIOOYIMHOB Ha 7,9 1 5,9 % (Tabm. 2).
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VY KUBOTHBIX OIBITHOW I'PYIIIbI CHU3WIACH KOH-
LIEHTpalMsl TUTAaHTCKUX U MenkoaucnepcHsix [TUK
Ha 12,5 n 9,1 %, HO yBenmumics k0dpPHUIHEHT Ta-
TOT€HHOCTU Ha 4,6 %, IpU 3TOM HUX 3HAYEHUS Ipe-
BBIIIIAJIM TAKOBBIE Y MHTAKTHBIX Hopocart Ha 21,7 %;
61,3 1 34,6 % COOTBETCTBEHHO, Y KOTOPBHIX YPOBEHb
rurantckux [IUK yBenuuwmics Ha 9,5 %, a menkonuc-
nepcHbix LIHK 1 ko3¢ puimenT naToreHHoCTH CHU3H-
nmch Ha 8,8 u 17,6 %.

[oyueHHbIe pe3ynbTaThl CBUAECTEIBCTBYIOT O 00-
Jiee BEICOKOW aHTUTEHHOM Harpy3Ke y >KUBOTHBIX OIIBIT-
HOM rpynnbl. KoauuecTBo akTHUBHBIX (arouuTupy-
IOUIMX HEUTPOPHUIOB, UX MOTIOTHTENbHAS (QYHKIHSI
1 MeTabonnyeckas akKTHBHOCTh, a Takke (yHKIHO-

HaJBHBIN TOKA3aTENb Pe3epPBa KJIETOK Y MOAOMBITHBIX
MOPOCAT HE MPETEPIICTN CYyIIeCTBEHHBIX H3MEHEHUI
IO CPAaBHEHHIO C MPEABITYIIINMHA TTOKA3aTEIISIMHU.

IIpu sTom 3nauenus ®AH, ®U, ®Y, cutHCT
1 cTHCT y BakIIMHUPOBAaHHBIX >KUBOTHBIX ITPEBBIIIATI
TaKOBbIC Y UHTAKTHBIX mopocsT Ha 4,9 %; 24,4; 30,4;
61,2 u 55,3 %, 4TO CBUJIETEIILCTBYET O OOJiee BhIpa-
YKEHHOM y HUX KJIETOYHOM 3allluTe.

Ho mnoBeImieHHass aHTUTEHHAsT Harpy3ka MOXeT
MIPUBECTH K CHIDKEHHIO aKTUBHOCTH KIIETOYHOTO 3BE-
Ha HEeCHeIM()UUSCKON 3alUThl Y TTOPOCAT OMBITHOU
TPYIIIBL, O YeM CBUICTEIBCTBYET MeHbIIast (Ha 3,4 %)
BeJIMYMHA PYHKIIMOHAIBHOTO pe3epBa (paroiuTupyro-
LIHUX KJIETOK.

Taoauua 3
Toxasamenu necneyughuueckorl pe3ucmeHmHoCmu nopocsim
Bospacrt (mau), rpymimmbe
105 117
ITokasarenu OIIBITHAS OIIBITHAS
5 ngHel mocie 17 nneii mociie
HETIPUBUTHIC HETIPUBUTHIC
BaKIMHAIIMY TIPOTUB BaKIWHAIMH TIPOTUB
KUC KUC
JIACK, MKr/Ma 2,7+0,26 2,9+0,29 3,0+0,13 29+0,13
KACK, % rem. 7,5+0,84 9,0 +0,99 8,3 +0,40 8,2+0,45
O6mue T, mr/mn 359+1,58 40,6 =0,93" 44,5 +2,07" 37,5+ 3,07
UK 3,0 %, mr/mi 0,25 +0,01 0,37 £ 0,02 0,27 £0,02 0,29 +£0,02*
UK 7,0 %, mMr/mi 0,32 +0,02 0,59 £ 0,02 0,40 +£0,03* 0,42 +0,05*
C7/C3,y.e. 1,32+ 0,07 1,60 £ 0,07" 1,51 +£0,10 1,43 +0,11
DAH, % 82,8 £1,02 88,8 +1,02" 81,6 £1,72 88,4 +1,33"
DN, y. e. 5,7+ 0,06 7,5 +0,09 5,3+0,39 6,7+0,19"
DY, y. e. 4,7+0,06 6,7+0,10" 4,4+0,26 6,1 £0,17*
Co-HCT, % 19,2 £0,68 35,6 £1,47" 21,2+ 1,02 38,8 £2,67
Cr-HCT, % 43,2 +2,06 68,0+ 0,93" 42,0+ 1,67 62,0+ 1,42
[P, y. e. 2,26 +0,07 1,92 £0,05" 2,01 +£0,05" 1,62 +£0,11""
*P<0,05
P <0,001 oTHOCUTENEHO HEPUBUTBIX TIOPOCSIT
*P<0,05

P < 0,001 oTHOCHTENBEHO MPEABIAYIIETO TEPHOIA

Y nmopocArt onbITHOH rpynisl B Bo3pacte 105 aueit
CITyCT IIATh CYTOK II0CJI€ BBEJCHHUS BAKLINHBI IIPOTHB
KUYC (tabmn. 3) JIACK, KACK u comepxanue oOmmx

MMMYHOTJIOOYTHHOB HE MPETEPIeNn CYIIeCTBEHHBIX
WU3MEHEHHUH 110 CPAaBHEHUIO C MPEABIAYIINMH 3Ha4e-
HUSIMH, HO NIPEBBIIIANIN TAKOBBIE y HHTAKTHBIX )KUBOT-
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vbIX Ha 7,5 %; 19,8 u 13,2 % COOTBETCTBEHHO, y KO-
topbix JIACK yBenuumnace Ha 12,6 %, a KACK cHu-
3unack Ha 6,9 %.

[Ipu oOmieli TeHAESHIIUN YBETUYEHUS y TIOPOCAT
00eunx rpyni coaepKanus Turantckux Ha 8,7 u 32,1 %
u menkux [[UK Ha 3,2 u 18,0 % u cHmkenust koahu-
[IMECHTA MaTOreHHOCTH Ha 2,9 u 12,6 % ux 3HaYeHUS
y JKUBOTHBIX OTIBITHOW TpyTIIBI TipeBbItiann Ha 48,0 %;
84,4 m 21,2 %. YV HUX e KOJTMYECTBO aKTUBHEIX (a-
TOIUTHUPYIOIIUX HEUTPO(DUIIOB U MX MOTJIOTUTEIIhHAS
¢ynxums ©U u OY He npeTeprienu cyuiecTBeHHbIX U3~
MEHEHHUH, a MeTa0OIMUECKasi aKTUBHOCTh MOBBICHIIACH
cnHCT na 7,2 u ¢ctHCT na 6,3 %, pu 5TOM UX 3Ha-
YEHUS MPEBBIIIAIN TAKOBBIC Y HHTAKTHBIX MTOPOCAT Ha
7,2 %;32,3;41,7;85,4u 57,4 % COOTBETCTBEHHO, y KO-
TOPBIX CHU3WIJIACH TOTIOTHTENbHAS (DYHKIUS KIIETOK
®dU na 5,5 %, DU Ha 4,5 %, a u3 MeTabOINYCCKOI aK-
tuBHOoCcTH — cTHCT Ha 6,8 % npu yBenmmdaenun ctTHCT
Ha 4,9 %. Y KUBOTHBIX OIBITHOH IPYTITIBI HE3HAYUTEITh-
HO CHU3WJICS (PYHKITMOHATBHBINA pe3epB (paroruTupyro-
ITUX KJIETOK M ObIT MeHbIne Ha 15,0 %, ueM y HHTaKT-
HBIX ITOPOCST, Y KOTOPBIX OH yBenuumics Ha 11,3 %.

VY UBOTHBIX ONBITHOHN Tpymmel B Bo3pacte 117
JHel crycts 17 CyTOK mociie BBEACHUS BAKIIMHBI ITPO-
tuB KUC (tabu. 3) JIACK 1o cpaBHEHHIO C IPEIbIILY-
UM TIOKa3areneM He m3MeHmiach, a KACK u comep-
YKaHWE 00INX MMMYHOTJIOOYJTHHOB CHU3HIIMCH Ha 7,9
u 7,7 % cooTBeTCTBEHHO, Ipu 3ToM 3HayeHust JIACK
u KACK He oTnnyanuch OT TAaKOBBIX Y MHTAKTHBIX
MOPOCST, & YPOBEHb O0IINX UMMYHOTJIOOYTHHOB OBbLIT
MeHble Ha 15,8 %. Y mocienHux MokasaTreiau ry-
MOpaJTbHON 3amuThl yBenudmwmch Ha 11,2 %; 10,8
u 24,0 % COOTBETCTBEHHO.

KonnenTpauus rurantckux u menkux LK u ko-
3 PUIUEHT MaTOTeHHOCTH Y KUBOTHBIX ONBITHON
rpynmnsl cHu3uiauch Ha 21,6 %; 28,8 u 10,6 % coot-
BETCTBEHHO, a Y MHTAKTHBIX MOPOCST MOBBICHINCH
Ha 8,0 %; 25,0 u 14,4 %, ipu 5TOM y BaKITMHUPOBAH-
HbIX — 3HaueHus 1IMK Owumn BIe Ha 7,4 u 5,0 %,
a k03()(hUIMEHT NaTOreHHOCTH MeHblIe Ha 5,3 %.

KonmuecTBo akTHBHBIX (harOlUTHPYIONUX KIETOK
y KHBOTHBIX 00EHX TPyII HE U3MEHWIOCH, a MOTIIO-
tuTenbHas pyHkuus cansmwiack O Ha 6,9 u 11,3 %
u ®Y nHa 6,6 u 8,8 %, npu dTOM WX 3HAUEHUS y TIO-
POCST ONBITHOM TpymIbl ObUTH BhIIIE Ha 8,3 %, 26,0
u 38,3 % coorBeTcTBeHHO. llpu o0mIel TeHAeHINN
y )KMBOTHBIX 00enx rpynn ysennueHus citHCT va 10,4
19,0 %, camxennst ctHCT Ha 2,8 u 8,8 % u dyHKIIMI0-
HaJBHOTO pe3epBa (aroiuTUPYIONKMX KiIeTok Ha 11,1
n 15,6 % 3navennst ctHCT u ctHCT y mopocst onbIT-
HO¥H rpymiel Ob1TH BeIIe Ha 83,0 u 74,6 %, a mokas3a-
TeNb pe3epsa MeHblle Ha 19,4 %.

3AKJIIOYEHHUE

IIpoBeneHHBIMU HCCIIEIOBAHHUSIMA Y TIOPOCSIT, BaK-
LUHUPOBAHHBIX MPOTHUB KIACCUYECKON YyMBI U POKH
CBUHEH 1O CPAaBHEHMIO C MHTAKTHBIMH >KMBOTHBIMH
YCTaHOBJIEHO:

1. [ToBBIllICHUE TU30IUMHON U KOMILJIEMEHTAPHOM
AKTUBHOCTH CHIBOPOTKH KPOBH H COJIEPKaHUS O0IINX
MMMYHOTJIOOYTMHOB 4yepe3 5—6 IHel mocne mepBo-
TO ¥ BTOPOTO BBeAeHUS BakIUHEI mpotnB KUC 1 Bak-
LUHALUU IPOTUB POXKH, CBUIETEIBCTBYIOLLEE O BHICO-
KOW HAIpsHKEHHOCTH T'yMOPAJIBHOTO 3BE€HA HECHENH-
(uyuecKol 3amuThI.

2. CHMKeHHE JIM30IUMHON M KOMILJIEeMEHTapHOI
aKTUBHOCTH CHIBOPOTKH KpOBH uepe3 14 maHel mocie
TepBOTO BBeACHM BakIMHbI TpoTB KUC 1 comepika-
HUS OOIIMX IMMYHOTJIOOYJTMHOB cItycTs 17 pHel mo-
CJIe €€ IOBTOPHOW HHBEKIINH, CBI3aHHOE C HEOOXOIHU-
MOCTbIO YMEHBILIEHUS] aHTUT€HHOM Harpy3KH.

3. YBenuueHne KOHIIEHTPAIIUN TUTAaHTCKUX U MeJl-
KUX [UPKYIUPYIOMNX UMMYHHBIX KOMITIEKCOB U KO-
a¢HUIHeHTa UX TTATOTCHHOCTH ITOCJIE TIEPBOTO BBEIE-
Hus BakuuHbl potuB KUYC u uMMyHH3aluu POTUB
POXH, YTO CBSA3aHO C OOJBIINM MOCTYIUICHUEM aHTHU-
IeHOB U HeJIocTaTouHOM uMmuHanuen LUK,

4. CHmwKeHHe KO3 PUIIMEHTa TAaTOTeHHOCTH IIUP-
KyJTUPYIOINX UMMYHHBIX KOMIUIEKCOB depes 17 quei
ITOCJIe TIOBTOPHOTO BeICHHS BakIWHBEI mpoTuB KUC,
00yCJIOBJICHHOE HAKOTUICHUEM «aHTUTEID.

5. YBenuueHue paroqurapHOro MHAEKca, harouu-
TapHOTO YHCJa, CIOHTAHHOTO U CTUMYJIHPOBAHHOTO
HCT-tecrta, cBUIETETBCTBYIONIEE O MOBBIIICHUH T10-
TJIOTUTENBHON (PYHKITMH W METaOOTMYECKOU aKTUB-
HOCTH HEUTPO(MIIOB, ¢ TCHICHIINEH K YMCHBIIICHUIO
MHJEKCA UX CTUMYJISIIUH, XapaKTepU3yIOLIEH CHUXKe-
HHUE PE3EPBOB aanTauuy GarouuTHPYIOMINX KICTOK.
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DURING VACCINATION AGAINST CLASSICAL
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Abstract. In the conditions of an industrial pig breeding complex, the state of natural resistance in piglets during
routine vaccination against classical swine fever and erysipelas was studied. In comparison with the intact ani-
mals, an increase in serum lysozyme and complementary activity and the content of total immunoglobulins was
found 5—6 days after the first and second administration of the CSF vaccine and vaccination against erysipelas,
indicating a high tension of the humoral link of nonspecific protection and a decrease in 14 days after the first in-
jection of the vaccine against CSF and the content of total immunoglobulins 17 days after its repeated injection,
due to the need to reduce the antigenic load. In the animals, an increase in the concentration of giant and small
circulating immune complexes and the coefficient of their pathogenicity was noted, which is associated with a
large supply of vaccine viral and bacterial antigens and insufficient elimination of CIC, as well as the phagocyt-
ic index, phagocytic number, spontaneous and stimulated NBT test, indicating an increase in absorption function
and metabolic activity of neutrophils, with a tendency towards a decrease in the index of their stimulation, which
characterizes a decrease in the adaptation reserve of phagocytic cells.

Keywords: vaccination, CSF, swine erysipelas, serum lysozyme and complementary activity, phagocytosis, cir-

culating immune complexes

High productivity and livability of animals on in-
dustrial pig breeding farms largely depend on the state
of natural resistance, the mechanisms of which are
aimed at ensuring the constancy of the internal envi-
ronment of the body when exposed to various patho-
genic factors, including pathogens of infectious dis-
eases [1—3].

The state of natural stability of the body of piglets
is negatively affected by various stress factors (early
weaning from sows, transferring them to rearing and
fattening), technological errors in feeding and keep-
ing, environmental problems, etc. [3—6]. A decrease
in it in piglets was also noted under stress caused by
vaccination against swine erysipelas [7], salmonello-
sis [8] and classical swine fever [9].

At the same time, the research by I. N. Tyurenkova
et al. (2014) on white rats showed that vaccination in-
creases resistance to stress factors by reducing the lev-
el of lymphocytosis, changing the cytokine profile to-
wards reducing the pro-inflammatory orientation of
immune reactions [10].

The relevance of this research is due to the need to
study the state of nonspecific (natural) immunity in pig-
lets when they are exposed to technologically manda-
tory rearing techniques provided for by industrial tech-
nology, separately and in combination with routine vac-
cination against classical swine fever and erysipelas.

The objective of the research is to study humor-
al and cellular natural resistance in piglets when vac-
cinated against classical swine fever and erysipelas.

MATERIAL AND METHODS

The studies were carried out on an industrial pig
breeding farm on 2 groups of 25 piglets.

The animals of the first group (control) were intact
(without exposure to vaccine viral and bacterial anti-
gens), the second (experimental) — at the age of 49
and 100 days were vaccinated with a live culture dry
vaccine against classical swine fever (CSF) (FSBSI
“ARRIAH”) and at the age of 60 and 85 days — with a
vaccine against swine erysipelas from the VR-2 strain,
dry, live (FFE “Shchelkovo Biocombine™).
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The piglets were weaned from sows and trans-
ferred to rearing at the age of 28 days, and to fatten-
ing — at the age of 70 days. Feeding and keeping of
animals complied with the standards provided for by
industrial technology.

The experiment was carried out in accordance with
the requirements of current international and Russian
legislative acts (Directive 2010/63/EU dtd. September
22, 2010, the European Convention (ETS123),
Strasbourg, 1986), as well as the requirements of the
bioethics commission of FSBSI “ARVRIPP&T” (pro-
tocol No. 1—02/23 dtd. February, 10, 2023).

The blood sampling from clinically healthy piglets
(n=15) of both groups for immunological studies was
carried out at the age of 33, 55, 63, 90,98, 105 and 117
days. In the blood, the phagocytic activity of neutrophils
(PAN), the phagocytic index (PhI) and the phagocytic
number (PhN) were determined in accordance with the
Methodical Recommendations for the Assessment and
Correction of the Immune Status of Animals [11] and
the metabolic activity of phagocytes — according to
the reduction reaction of nitroblue tetrazolium in vitro
(NBT test) upon interaction with intact (spNBT) and
stimulated (stNBT) with pyrogenal peripheral blood
neutrophils. The indicators of neutrophil activation re-
serve (RI) was calculated using the formula: RI = st-
NBT/spNBT [12]. Serum lysozyme (SLA) and com-
plementary (SCA) activity was determined in accor-
dance with the Methodical Recommendations for the
Assessment and Correction of Nonspecific Resistance
of Animals [13], the amount of total immunoglobulins
(Ig) — in accordance with the Methods of Veterinary

Clinical Laboratory Diagnostics [14], the content of
circulating immune complexes (CIC) — according to
the Methodical Recommendations for the Assessment
and Correction of the Immune Status of Animals [11],
the pathogenicity coefficient of CIC was calculated by
the ratio PC = C7/C3 [15].

Statistical processing of the obtained data was car-
ried out using the Microsoft Excel and Statistica v10
application package, and reliability was assessed us-
ing the Student’s test.

STUDY RESULTS AND DISCUSSION

In the piglets of the experimental group at the
age of 55 days, 6 days after the administration of the
vaccine against CSF (Table 1), an increase was not-
ed in serum lysozyme (by 9.1 %) and complementary
(by 84.8 %) activity, compared to the previous values
(33 days), indicating an increase in nonspecific humor-
al protection. Moreover, their values exceeded those
in the intact animals by 4.2 and 73.8 %, respectively,
in which only SLA increased by 31.8 %.

The content of total immunoglobulins in the pig-
lets of both groups did not undergo significant chang-
es, while their level in the vaccinated animals was
higher by 3.0 %.

The concentration of giant (3.0 %) and small
(7.0 %) circulating immune complexes in the piglets of
the experimental group increased by 17.1 and 12.2 %,
respectively, and the pathogenicity coefficient (C7/C3)
decreased by 2.6 %. Moreover, their values exceeded
those in the intact animals by 46.4 %, 58.6 and 7.5 %,
which indicated a higher antigenic load.

Table 1
Indicators of nonspecific resistance of piglets
Age (days), groups
55 63
Indicators
experimental experimental
control 6 days after vaccina- control 14 days after vacci-
tion against CSF nation against CSF
1 2 4 5
SLA, pg/ml 2.7+0.80 2.8+0.14 3.0+0.14 2.9+0.16
SCA, % hem. 7.5+0.36 13.1+1.20" 7.8+0.24 7.2+0.47"
Total Ig, mg/ml 19.9+0.72 20.4 +1.77 23.2+0.85" 24.4+0.93"
CIC3.0 %, mg/ml 0.28 +0.02 0.41+0.02" 0.29 +£0.02 0.43+£0.016"
CIC7.0 %, mg/ml 0.29+0.011 0.46 +£0.02" 0.28 £0.029 0.49 +£0.09"
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Table 1 (the end)

1 2 3 4 5
C7/C3,c.u. 1.06 £ 0.09 1.14+0.07 0.99 +£0.06 1.14 £ 0.05"
PAN, % 82.4+0.75 81.6+1.17 82.0+0.89 81.2+1.55
Phl, c. u. 5.7+0.10 6.1+£0.14" 5.8+0.12 6.3+0.16"
PhN, c. u. 4.7+0.12 51+0.11 44+0.11 52+0.15"
spNBT, % 18.8 +1.02 24.4+0.75 20.4 +0.75 29.6 £ 1.70™
stNBT, % 38.8+0.49 46.2 +0.89° 41.6 +0.98" 584 +1.17"
RI, c. u. 2.09+0.10 1.87 +0.08 2.02 £ 0.04 1.98 £0.06
*P<0.05
P <0.001 relative to the unvaccinated piglets
*P<0.05

P <0.001 relative to the previous period

In the absence of changes in the number of circulat-
ing active phagocytes in the piglets of the experimental
group, their absorption function increased: phagocytic
index — by 9.5 %, phagocytic number — by 16.6 %
and metabolic activity of spNBT — by 8.9 % and st-
NBT — by 11.6 %, exceeding those in the intact ani-
mals by 7.2, 8.9, 29.8 and 19.1 %, for which the val-
ues of the last three indicators increased to a lesser
extent by 8.5 %, 6.8 and 3.2 %. An increase in the ab-
sorption and metabolic activity of segmented neutro-
phils in the piglets of the experimental group is com-
bined with activation of the complement system in-
volved in the process of phagocytosis. The indicator
of'the reserve of functional activity of neutrophils (RI)
did not change in them, but was less than in the intact
animals by 10.5 % due to an increase in Phl, PhN,
spNBT and stNBT.

In the piglets of the experimental group, 14 days
after the administration of the vaccine against CSF and
3 days after vaccination against swine erysipelas and
in the intact animals at the age of 63 days (Table 1), an
increase was noted in SLA values by 3.3 and 14.0 %,
respectively, compared to the previous indicators, due
to the need to reduce the antigenic load and the con-
tent of total immunoglobulins by 19.4 and 16.9 %, in-
dicating the intense functioning of the humoral immu-
nity. In the vaccinated piglets, there was a decrease in
SCA by 44.5 %, due to the expenditure on the CIC for-
mation and an increase in phagocytosis, with a slight
increase in its value in the intact animals. Comparing
the indicated humoral indicators in the experimental
piglets, it should be noted that in the animals of the
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experimental group, SLA and SCA were lower by 5.6
and 6.6 %, respectively, and the content of total im-
munoglobulins was higher by 5.2 %. They also had a
higher concentration of giant and small CIC and their
pathogenicity — by 48.3, 75.0 and 15.2 %, which was
associated with a high antigenic load.

In the piglets of the experimental group, Phl was
higher than in the intact animals by 9.3 %, PhAN — by
16.5 %, spNBT — by 45.1 % and stNBT — by 40.4 %,
which indicated a more pronounced nonspecific cellu-
lar protection in them.

Repeated administration of the vaccine against ery-
sipelas (85 days) and classical swine fever (100 days)
affected the nonspecific resistance of animals.

In the piglets of the experimental group, 5 days af-
ter vaccination against erysipelas and in the intact an-
imals at the age of 90 days, SLA indicators decreased
by 4.2 and 10.9 %, compared to the previous ones due
to the consumption of the enzyme for the inactivation
of circulating bacterial pathogens, and in the latter,
the SCA — by 4.1 %, but the content of total immu-
noglobulins increased by 54.9 and 49.4 %, while the
value of SCA and total immunoglobulins in the immu-
nized piglets exceeded by 14.8 and 9.4 %, which indi-
cated a more pronounced humoral protection (Table 2).

With a general tendency in the animals of both
groups to decrease giant CIC by 27.6 and 25.6 %, and
increase small CIC by 21.4 and 12.2 %, and the patho-
genicity coefficient— by 66.7 and 53.5 %, their values
in the vaccinated piglets were greater by 52.4 %, 61.8
and 6.1 %, indicating a higher antigenic load.
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Table 2
Indicators of nonspecific resistance of piglets
Age (days), groups
98
Indicators experimental experimental
5 days after vaccina- 13 days after vacci-
control . . . control . .
tion against erysipe- nation against
las erysipelas
SLA, pg/ml 2.7+0.17 2.7+0.11 2.4+0.29 2.9+0.05
SCA, % hem. 7.4+0.22 8.5+0.68 8.0+0.35 8.8 4+0.47
Total Ig, mg/ml 347+1.017 37.8+1.03" 36.6 £ 0.54 40.6 +1.42°
CIC3.0 %, mg/ml 0.21 +0.02* 0.32+£0.03" 0.23 £0.008 0.28 £ 0.02"
CIC7.0 %, mg/ml 0.34 +£0.02 0.55+£0.04" 0.31+0.02 0.50+0.02"
C7/C3,c.u. 1.65+0.15" 1.75 +0.15" 1.36 + 0.08 1.83+0.14°
PAN, % 83.6+1.17 882+ 1.17* 82.0+0.89 86.0+1.41"
Phl, c. u. 59+0.26 7.7+£021" 6.0+0.17 7.5+0.15
PhN, c. u. 49+0.18" 6.8 +0.15"" 49+0.12 6.4+0.11"
spNBT, % 21.2+0.86 34.8+1.53" 20.6 +0.98 33.2+0.92
stNBT, % 43.0 +2.88 68.4 +0.66"" 41.2+2.42 64.0 +0.94""
RI, c.u. 2.04+0.16 1.96 £ 0.09 2.03+0.20 1.96 +£0.02
" P<0.05
P <0.001 relative to the unvaccinated piglets
" P<0.05

P <0.001 relative to the previous period

In the animals of the experimental group, PAN in-
creased by 8.6 %, the absorption function of neutro-
phils: Phl—Dby 21.1 %, PhN — by 31.7 %, which was
associated with the activation of their complement and
opsonization of the bacterium with antibodies, and the
metabolic activity of phagocytes: spNBT — by 17.6
and stNBT — by 17.1 %, exceeding those of the intact
piglets by 5.5 %, 30.4, 37.8, 64.2 and 59.1 %, respec-
tively, which indicated a more pronounced nonspecif-
ic cellular protection in them. However, they had less
functional cell reserve by 3.9 %.

In the animals of the experimental group at the
age of 98 days, 13 days after repeated administration
of the bacterial antigen of the erysipelas vaccine, SLA
increased by 6.2 %, SCA — by 3.0 % and the content
of total immunoglobulins — by 7.3 %, while their val-
ues exceeded those of the intact animals by 21.8 %, 9.6
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and 10.8 %, respectively, in which SLA decreased by
11.5 %, but SCA and the content of total immunoglob-
ulins increased by 7.9 and 5.9 % (Table 2).

In the animals of the experimental group, the con-
centration of giant and finely dispersed CIC decreased
by 12.5 and 9.1 %, but the pathogenicity coefficient in-
creased by 4.6 %, while their values exceeded those
of the intact piglets by 21.7 %, 61.3 and 34.6 %, re-
spectively, in which the level of giant CIC increased
by 9.5 %, and small CIC and the pathogenicity coef-
ficient decreased by 8.8 and 17.6 %. The results ob-
tained indicate a higher antigenic load in the animals
of the experimental group.

The number of active phagocytic neutrophils, their
absorption function and metabolic activity, as well as
the functional indicator of cell reserve in the exper-
imental piglets did not undergo significant changes,
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compared to the previous indicators. At the same time,
the values of PAN, Phl, PhN, spNBT and stNBT in the
vaccinated animals exceeded those in the intact pig-
lets by 4.9 %, 24.4,30.4, 61.2 and 55.3 %, which indi-
cated a more pronounced cellular protection in them.
But an increased antigenic load can lead to a decrease
in the activity of the cellular link of nonspecific de-
fense in the piglets of the experimental group, as evi-
denced by a smaller (by 3.4 %) value of the function-
al reserve of phagocytic cells.

In the piglets of the experimental group at the age
of 105 days, five days after the administration of the
vaccine against CSF (Table 3), SLA, SCA and the con-
tent of total immunoglobulins did not undergo signif-
icant changes, compared to the previous values, but
exceeded those in the intact animals by 7.5 %, 19.8
and 13.2 %, respectively, in which SLA increased by
12.6 %, and SCA decreased by 6.9 %. With a gener-

al trend of an increase in the piglets of both groups in
the content of giant CIC by 8.7 and 32.1 % and small
CIC—by 3.2 and 18.0 %, and a decrease in the patho-
genicity coefficient by 2.9 and 12.6 %, their values in
the animals of the experimental group were exceeded
by 48.0 %, 84.4 and 21.2 %. In them, the number of ac-
tive phagocytic neutrophils and their absorption func-
tion, Phl and PhN did not undergo significant chang-
es, and metabolic activity increased spNBT by 7.2
and stNBT — by 6.3 %, while their values exceeded
those in the intact piglets by 7.2 %, 32.3,41.7, 85.4 and
57.4 %, respectively, in which the absorptive function
of Phl cells decreased by 5.5 %, PhAN — by 4.5 %, and
from metabolic activity: spNBT — by 6.8 %, with an
increase in sStNBT by 4.9 %. In the animals of the ex-
perimental group, the functional reserve of phagocyt-
ic cells decreased slightly and was by 15.0 % less than
in the intact piglets, in which it increased by 11.3 %.
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Table 3
Indicators of nonspecific resistance of piglets
Age (days), groups
105 117
Indicators experimental experimental
unvaccinated 5 days after vaccina- unvaccinated 17 days after vacci-
tion against CSF nation against CSF
SLA, pg/ml 2.7+0.26 2.9+0.29 3.0£0.13 29+0.13
SCA, % hem. 7.5+0.84 9.0£0.99 8.3+0.40 82+045
Total Ig, mg/ml 359+ 1.58 40.6 £ 0.93" 44.5+2.07" 37.5+3.07
CIC3.0 %, mg/ml 0.25 +0.01 0.37 £0.02" 0.27 £0.02 0.29 +0.02*
CIC7.0 %, mg/ml 0.32 +£0.02 0.59 £ 0.02" 0.40£0.03" 0.42 +0.05"
C7/C3,c.u. 1.32+0.07 1.60 £0.07 1.51£0.10 1.43+0.11
PAN, % 82.8+1.02 88.8 = 1.02" 81.6+1.72 88.4+1,33"
Phl, c. u. 5.7+0.06 7.5+0.09" 53+0.39 6.7+0.19"
PhN, c. u. 4.7+0.06 6.7+0.10" 4.4+0.26 6.1+0.17"
spNBT, % 19.2 £0.68 35.6+ 147 21.2+1.02 38.8 £2.67
stNBT, % 43.2 +£2.06 68.0+£0.93" 42.0 £ 1.67 62.0 £ 1.42"
RL c. u. 2.26 +0.07 1.92 +0.05 2.01 £0.05" 1.62+0.11"
*P<0.05

P <0.001 relative to the unvaccinated piglets

" P<0.05

P <0.001 relative to the previous period
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In the animals of the experimental group at the age
of 117 days, 17 days after the administration of the
vaccine against CSF (Table 3), SLA did not change,
compared to the previous indicator, and SCA and
the content of total immunoglobulins decreased by
7.9 and 7.7 %, respectively, while the values of SLA
and SCA did not differ from those in the intact pig-
lets, and the level of total immunoglobulins was by
15.8 % lower. In the latter, the indicators of humor-
al protection increased by 11.2 %, 10.8 and 24.0 %,
respectively.

The concentration of giant and small CIC and the
pathogenicity coefficient in the animals of the experi-
mental group decreased by 21.6 %, 28.8 and 10.6 %,
respectively, and in the intact piglets increased by
8.0 %, 25.0 and 14.4 %, while among vaccinated an-
imals the CIC values were higher by 7.4 and 5.0 %,
and the pathogenicity coefficient was lower by 5.3 %.

The number of active phagocytic cells in the an-
imals of both groups did not change, and the absorp-
tion function decreased: Phl — by 6.9 and 11.3 %, and
PhN — by 6.6 and 8.8 %, while their values in the pig-
lets of the experimental group were higher by 8.3 %,
26.0 and 38.3 %, respectively.

With a general tendency in the animals of both
groups to increase of spNBT by 10.4 and 9.0 %, de-
crease of stNBT by 2.8 and 8.8 %, and the function-
al reserve of phagocytic cells — by 11.1 and 15.6 %,
the values of spNBT and stNBT in the piglets of the
experimental group were higher by 83.0 and 74.6 %,
and the reserve indicator was lower by 19.4 %.

CONCLUSION

The studies conducted on the piglets vaccinated
against classical swine fever and erysipelas, in com-
parison with the intact animals, have established the
following.

1. An increase in serum lysozyme and complemen-
tary activity and the content of total immunoglobulins
5—6 days after the first and second administration of
the vaccine against CSF and vaccination against ery-
sipelas, indicating a high tension of the humoral link
of nonspecific protection.

2. A decrease in serum lysozyme and complemen-
tary activity 14 days after the first injection of the CSF
vaccine and the content of total immunoglobulins 17
days after its repeated injection, associated with the
need to reduce the antigenic load.

3. An increase in the concentration of giant and
small circulating immune complexes and their patho-
genicity coefficient after the first administration of
the CSF vaccine and immunization against erysipe-
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las, which is associated with a large supply of anti-
gens and insufficient elimination of CIC.

4. A decrease in the pathogenicity coefficient of
circulating immune complexes 17 days after repeated
administration of the CSF vaccine, due to the accumu-
lation of “antibodies.”

5. An increase in the phagocytic index, phagocyt-
ic number, spontaneous and stimulated NBT test, indi-
cating an increase in the absorption function and meta-
bolic activity of neutrophils, with a tendency towards
a decrease in the index of their stimulation, character-
izing a decrease in the adaptation reserves of phago-
cytic cells.
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HPUMEHEHMUWE JOKCOPYBUIINHA
I'nAPOXJIOPU A B TIOCTONNEPAIITMOHHOM
IHNEPUOJAE ITPU OCTEOCAPKOME KOHIEK

Haranbsa AnexceeBna ManaxoBa ™, Auapeii [lerpoBuy Jlnmyk”,
Ouabra I'ennagseBHa IuckynoBa’, Hatanbs BukropoBaa Kieiivenona“,
HBan CepreeBuu Kieiimenon™
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Annoranusi. [IpoGnema 3110Kka4ecTBEHHBIX HOBOOOPA30BaHHM, K COKAJICHHIO, C KaXK/ABIM TO/IOM CTAHOBHUTCS BCE
akTyaibHee. [I[puMeHeHne B MeJUIIMHCKOM TIPaKTHKE JUIs Teparny 3JI0Ka4eCTBEHHBIX OITyXO0JIeH MpenaparoB J0K-
COpyOMIIMHA HACUUTHIBAET HECKOJIBKO JIECSITUIICTHH, B BETEPUHAPHON MEHUIIMHE IT0/J00HAs Teparus 1 B HACTOS-
11ee BpeMst IpuMeHsieTcs He 4acTo. [1pu aToM nokazana a(peKTUBHOCTD Ipenapara B TEparii MHOTHX 3JI0Kade-
CTBEHHBIX OITyXOJICH, B TOM YHCIIE, IOJIOKHUTEIBHBIA 3()(eKT B OTHOIIEHHN ocTeocapkoM. Llenbro nceaenoBanus
SIBWJIOCH M3yUCHHE BIMSHUS JOKCOPYOHITMHA THAPOXIOPH/IA B OCTOIIEPAIMOHHOM IIEPUO/IE Ha 00IIee CoCTosI-
HUE U HEKOTOPbIC MOP(OIIOTHYECKIE U ONOXUMHUYECKHE MOKA3aTeIn KPOBH KOIIEK C JUarHO30M OCTEO0CapKoMa
C BO3MO)KHOH OIIEHKOI MPOTHOCTHYECKHX (PaKTOPOB Pa3BUTHS OOJIC3HH.

Jlnarno3 Ha O0CTEOCapKOMY CTaBHJICSI KOMIIIEKCHO, YYMTHIBAIUCH aHAMHECTHYECKHE JaHHbIe, peHTIeHOTpadus
1 MaTOTHCTOJIOTHYECKOE MCCIIeioBanue. B nccienoBanny npoaHaaIu3upOBaHbl PE3yIbTaThl IISITH KOIIEK B BO3pa-
cte 7—9 neT ¢ MoATBEPKICHHBIM JJMarHO30M 0CTeocapKoMa (IUCTAIbHBIA U TPOKCUMAIBHBIM OT/IEIIbI IICUEBOM
KOCTH) Ha (poHE aMITyTalMy KOHEYHOCTH U IIPUMEHEHUSI JOKCOPYOHIIMHA THIPOXJI0opHa. B KoHTponbHYyIO rpym-
1y (n = 5) ObIIIM BKITIOUEHBI KOIIIKHM TAKOTO JKe BO3pacTa, Oe3 siBHOI natonoruu. [penapar soxwmu Ha 0,9 % pac-
TBOpE XJOpHU/a HATPHsI BHYTPHUBEHHO ME/UIEHHO YETBIPEXKPATHO ¢ MHTEPBAJIOM 7 JIHEH, 103y JOKCOPYOMIMHA
THAPOXIIOPUIA ONPEesUIn 13 pacuera 10 Mr/m? ruroniaau Tena skuBoTHOro. [lepBoHauanbHO mpenapar BBOIH-
JIM Ha CEJIbMOM JIeHb 1TOCIIe OTIEPaTHBHOTO BMEIIATeNbCTBa. KpoBb Opaiin 10 JIe4eHs, 4yepe3 OJ1H MECSIl U ye-
pe3 1ecTh MeCSIEeB MoCcie Hadaa JICUeHNSI.

OueHMBaIM N3MEHEHHE KOJIMYECTBA (DOPMEHHBIX DJIEMEHTOB KPOBHU (IPUTPOLIUTOB, JICUKOIITOB), TeMOITIOONHA
1 HEKOTOPBIX OMOXMMHUYECKHUX MToKazaTenel menodnoi gocdarassl (D), acnapraramunorpancdepasst (ACT),
anannHaMuHOTpaHcdepassl (AJIT). [Ipu capkomax y )KUBOTHBIX OTMEYaeTCsl N3MEHEHNE MOP(OITOTHYECKOTO CTa-
Tyca KpOBH, XOTsI TIOJJOOHBIE I3MEHEHUSI MOTYT OBITh KpaliHe He3HaYNTEIbHBIMU. VI3MEHEHHST KOTMUECTBEHHOTO
cocraBa (DOPMEHHBIX AJIEMEHTOB KPOBU HeCHeIN(HIHBI, BO3MOXKEH JICHKOIINTO3, KaK MMPU3HAK BOCHAIUTEIBHO-
TO Ipolecca, Tak 1 JICHKOIICHNsI Ha ()OHE MPOBOMMOTO JICYCHHUS] XMMUOTEPAIIeBTHUECKUMH TIperapaTaMu.
YcTaHOBIICHO, YTO MPUMEHEHHE JOKCOPYOHIIMHA THAPOXJIOpHIa Ha (DOHE aMITyTallui KOHEYHOCTH CHIDKAET da-
CTOTY OTHAJICHHBIX METACTA30B, MIPO/JICBACT CPOKH BHDKMBAEMOCTH, HE CKA3bIBACTCSI KPUTHYECKUM 00pa3oM Ha
MOP(OJIOTHYECKOM B OMOXHMHUYECKOM CTaTyce KPOBH.

KaioueBble ciioBa: HOBOOOpa30BaHMsI, XUMHUOTEPAITHS, KOIIKH, OCTE0CapKOMa, JJOKCOPYOUIMHA THIPOXIJIOPH]

B IIOCJICAHUE I'OAbI COXpaHHeTCH TCHACHIIUA pOCTa
3a00JIeBACMOCTH 3JI0KaYeCTBEHHBIMI HOBOOOpa30Ba-

HOIAIOTCA JIGUCHHUIO U TPeOyIOT TsKeNbIX (Kajieda-
MX) oneparnuii. ¥ cobak, y’Ke NMpH MepBUIHOM KOM-

HUSMH B Mupe U Poccun [1—4].

Onyxonu ckenera, 0COOCHHO 3JI0KaueCTBEHHbBIE,
3aHUMAIOT BaKHOE MECTO B COBPEMEHHOM KIMHHYE-
CKOM OHKOJIOrMH. JJIsi CapKOMBI KOCTEN XapaKTEPHO
arpeccUBHOE TEUEHUE U PAHHEE FeMATOT€HHOE METa-
CTa3MpOBAHUE, IIPU ITOM ITOIOOHBIE OITYXOJIU TLIOXO

IUICKCHOM KJIMHUYECKOM HCCIIE0BAHMH METacTa3bl Ha-
xonniu B 10 % cirydaes, a mpu aytoricuu B 30 % [5].

ABTOpBI HE pacIonaraioT CTaTUCTUIECKON HHPOP-
Maliel o paclpoCTPaHEHHOCTH U CTPYKTYpe JAHHOTO
BH/1a OITYXOJIM B IIATOJIOTUH OHKOJIOTUYECKHUX 3a0071e-
BaHMH KOIIIEK B YCIOBHUAX PErHOHA, OJJHAKO JIOCTYITHAS
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nHpOpMAIHS (apXUB UCTOPHUIT OOJIE3HU ) KIIMHUKH, HA
0a3e KOTOpO MPOBOAMIIUCH NCCIIEIOBAHUS, TTOKA3bI-
BaeT CXOXHE JaHHBIE C JTOCTYMHBIMUA POCCHHCKUMU
1 3apyOeKHBIMH UCCIIEIOBAHUSAMHE, KOTOPBIX KpaifHe
Maino. B wactHocTH, OONMBIIMHCTBO BepU(pUIIUPOBAH-
HBIX OCTEOCApKOM pacrojiarajlvuch B alleHAUKYJISp-
HOM CKEJIETE U SIBJIIOTCS CPaBHUTEIHHO PEIKUM BH-
JIOM 3JIOKQ9e€CTBECHHOU OTYXOJH JIJIST KOIIEK [6].

Ha nosnto octeocapkom rpuxonurcs nopsijka 70—
80 % Bcex MmepBUYHBIX HOBOOOPA30BAaHUH KOCTHOMH
TKaHH, B TOKE BPEMsI B CTPYKTYPE 370Ka4YeCTBEHHBIX
OIyX0JIel OHa 3aHMMAaeT Bcero okojo 1 % ciyuaes.
OcTeocapkoMbl MOTYT JIOKQJIU30BaThCsA KaK B aKCH-
aJbHOM, TaK W B allCHIUKYJISIPHOM 4acTsIX CKeJeTa.
Cumnraercs, 9TO OCTEOCAPKOMBI C aKCHIISIPHBIM PacIio-
JIOXKEHUEM JIAIOT MEHee OJ1aronpusTHBIN IIPOTHO3, YeM
JIOKAIM3YIOIIUECS B KOCTSX alllleHIUKYISIPHOTO CKe-
neTa. Y KOLIeK 0CTE0CapKOMBI allleHANKYIpHOH Ya-
CTH CKeJIeTa MEHee arpeCcCUBHEI, 4YeM y CO0aK, I03TOo-
MY pajJiMKalbHBIC ONEpaliy (aMITyTaIus) MOTYT Jia-
BaTh MOJIOKUTEIBHBINA pe3ynsTar [6, 7].

B coBpeMeHHBIX BEICOKOTEXHOJIOTHYHBIX YCIOBH-
SIX BCE Yalle MPUOEraroT K OpraHOCOXPaHSIOLIIM OTle-
pauusM, oaHaKo, Aaxe paguKaIbHbIe METOIbI (aMITy-
Talus KOHEYHOCTH) HE UCKIIIOYAIOT OTJaJIEHHOTO Me-
TACTa3UpPOBAHUS OIYXOJIH, O HEKOTOPHIM JIaHHBIM,
4acTOTa MOJOOHBIX METACTAa30B MOXKET COCTABIATH
1o 40 % cirydaes, 4TO yKa3bIBaeT Ha HEOOXOTUMOCTb
JIETAJIBHOTO KOHTPOJIS 32 COCTOSHUEM IPOOIIEPHPO-
BaHHBIX )KHBOTHBIX U TPUMEHEHUS JOTTOTHUTEIBHBIX
METOJIOB JIeueHUsI 1 Koppekuuu. OcoOeHHO 3TO OT-
HOCHUTCS K «MacCHBHBIMY», HU3KOAH(PPEepeHITUPOBaH-
HBIM OITyXoJisiM. Yarre Bcero Meractasbl OOHAPYKH-
BalOT B JIETKHX, PEXKE OMyXOJb METACTa3HpyeT B KO-
CTH, TOJIOBHOM MO3T U 11p. [7, 8].

BrllieckasaHHOe TPaKTyeT ONpesesieHHbIE Tak-
THUKH B JIeUeHHH OOJBHBIX )KUBOTHBIX, & HMEHHO IPO-
BeJIeHNe KOMOMHHUPOBAHHOTO JiedeHns. B wactHocTH,
BO3MOYKHO KOMOWHHUPOBATH OJIOK HEOATHIOBAHTHOM Te-
paruu, XupypruuecKkoe JJe4eHue 1 OJIOK aIbIOBAaHTHOM
Tepanuu. TOJIBKO XUPYPrHUECKoe JIeUeHHE He BCeraa
3G PEeKTUBHO, TaK B MEAUIMHCKON MpakTHKE y 80—
90 % manueHToB B TeUeHUH 1,5 JeT mociue onepaunuu
PETUCTPHUPYIOTCA METACTAa3bl.

[TomoOHBIE TaHHBIE TPUBEIEHB! B OTHOIIIEHUH CO-
0aKk — cpeqHee BpeMsi BEDKHBAEMOCTH TIPH JICYCHUN
TOJIBKO IIyTEM aMITyTalluH WK YAAJCHHS OIyXOJH He
MIPEBBILIACT 5 MECSIIEB, IPU 3TOM Y OOJIBIINHCTBA KU~
BOTHBIX pa3BUBAIOTCA MeTacTassl [8—10].

B Hacrosimiee BpeMsi B BETEpUHAPHOW MEIHIIN-
HE BCE Halle IpUMEeHseTCs] KOMOMHIPOBAHHOE JIede-
HUE OHKOJIOTHYECKHX 3a00JIeBaHHUN: XHUPYPIHUECKOE

1 JIYYCBOC, XUMUOTCPAIICBTUYCCKOEC NI T'OPMOHAJIb-
Hoe. XUMHUOTEPAIHI0 PACCMATPUBAIOT KaK BBICOKO-
TEXHOJIOTUYHBI METOJl JIEYCHUS 3JI0Ka4eCTBEHHBIX
HOBOOOpa30BaHWH, OCHOBAHHBII Ha BBEJCHHUH B Op-
TaHWU3M AaHTHUHEOTUIACTHYCKUX XHMHOTEpareBTHYC-
CKHUX Tpernaparos.

OAHNM U3 TpemnapaToB ¢ MIUPOKUM CIIEKTPOM
HpOTHBOOnyOHeBOﬁ AKTUBHOCTHU SABJISACTCA HOKCO-
pyounmH ruapoxigopu. [lo s3KoHOMHUYECKHM CO00-
paKeHUsIM, BBUY OTHOCHUTEIIEHO HEOOIBIION IEHBI
B CPaBHCHUU C JIPYTMMH IpernapaTaMu, Mpernapa-
ThbI ILOKCOpy6I/IIII/IHa AOBOJIbHO HIMPOKO IMPUMCHSAIOT-
Ccs1 B MOHO- ¥ KOMILJIEKCHOM TCpalru MHOTI'MX BUIOB
omyxoneit [11].

CpaBHHTEITHEHO HHU3KAs YaCTOTA OITyXOJICH KOCTEH
y ’KMBOTHBIX B CTPYKTYpP€ OHKOJIOTHYECKUX 3a00JIeBa-
HUH B TOXKE BpeMsl JICTIAeT 3Ty NATOJIOTHIO YITOOHO
MOZETIbIO B MMPOBEICHIH aHATUTHYCCKUX HCCIIe0Ba-
HUU 1 TIIATCIIBHOT'O U3YUCHHA BCEX aCIICKTOB 3TUOJIO-
THU U TAaTOIr€HE3a OITYyXOJIN JJIs1 COBEPIICHCTBOBAHUA
METOJIOB TMATHOCTUKHU U Teparuu [5].

Lenp paboOThl — HU3YyYNTH BIHUSHUE JOKCOPYOHIIH-
Ha THIPOXJIOpUIa Ha 00Ilee COCTOSIHUE U HEKOTOPbIE
MOpP(OIOrHYecKHe MOKa3aTeii KPOBH KOILIEK C Jua-
THO30M OCTE0CAapPKOMa B MOCTOINEPAHOHHOM IIEPHO-
Jie C BOBMOYKHOW OIEHKOM MPOTHOCTHYECKHX (pakTo-
POB pa3BUTHUS OOJIC3HU.

MATEPHAJIBI U METO/IbI
HUCCJIEJOBAHUSA

UccnenoBanus mpoBeAeHBI Ha KomKax (1 = 5)
BO3pacToM 7—9 NeT, MOCTYNUBIINX B BETEPUHAP-
Hyro kauHUKy @I'BOY BO Opnosckuit TAY num.
H. B. [lapaxuna B nepuon 2018—2022 rr. Bece xu-
BOTHBIE OBUIN JOMAIIHIMHU, UMMYHH3HPOBAHBI B yCTa-
HOBJICHHBIE CPOKHU KOMILJICKCHBIMH MOJIMBaJICHTHBIMH
BaKI[MHAMH.

Jluarnos ycTaHaBJIMBAIW KOMILIEKCHO, OCHO-
BBIBAsICh Ha pe3yibTaTax aHAMHECTHYECKHX IaH-
HBIX, KTMHIYECKUX U JTA0OPAaTOPHBIX HCCIIeIOBAHUN.
YuuteiBanu o01iee cocTossHue (rabutyc, oBeJCHHE,
NpUeM THLIH, TEMIIEpaTypa Tela), MPOBOAUIH MECT-
HOE HCCIIeI0OBaHNE MTAaTOIOTUYECKOTO ovara (BU3yalb-
HBII OCMOTp, MAJTBITAINS).

JlaboparopHast 1 HHCTpyMEHTaIIbHAS JMarHOCTHKA
BKITFOYaJia B ce0st peHTreHorpaduro B mpsiMoii U O0KO-
BOii mpoekuusix Ha annapare PLX-102, matomopdo-
JIOTHYECKOE HCCIIeA0BaHNEe OMOIICHIHHOrO MaTepraia
1 00pa3IioB OIyXOJIM KOCTHOM TKaHHU, NCCEUCHHOW U3
OTIEePAIMOHHOTO MaTepuaa Mo OOIEHPUHITON Me-
TOIHKEe, MOP(HOIIOTHUECKOE i OMOXIMHIECKOES HCCITe-
JIOBaHWE HEKOTOPHIX TMOKa3aresei kpoBu. Beem xu-
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Ipumenenue dokcopyouyuHa 2uOPOXIOPUOA 8 NOCHONEPAYUOHHOM NEPUOOE NPU OCHIEOCAPKOME KOULEK

BOTHBIM T10 TTOKa3aHUSIM MPOBEICHA SK3aPTUKYIISIINS
TPYIHOW KOHEYHOCTH B TUICYEBOM CycTaBe (2 ciydast
JieBasi TPy/IHAs KOHEYHOCTb, 3 CIydas mpasas Tpy/l-
Hasi KOHEYHOCTB).

[TpoBoanM aIBFOBAHTHYO XUMHOTEPAITHIO JIOKCO-
pyourHOM THIpOXIopuaIoM. [Ipenapar BBoquIM Ha

0,9 % pacTBOpe xJIOpUIa HATPUSI BHYTPUBEHHO MEJI-
JIEHHO YETBIPEXKPATHO C UHTEPBAJIOM 7 AHEH, 103y
JIOKCOPYOHMITHHA THAPOXJIOPHUIA ONPEACISIIA U3 pac-
yera 10 Mr/mM> IUIomagy Tena KuBoTHOro (tadm. 1).
[lepBas nHBEKIMS penapaTa MpoBeaeHa yepe3 7 AHei
nocJyie MPOBEACHHUS OTICPALHH.

Taoamnna 1
Pacuem 0ozl dokcopybuyuna eudpoxiopuda no niowadu NOEEPXHOCMU meid
Bo3spacr, Tosepx-
JKuBoTHBIE ITopona pact, Bec, kr HOCTH TeJIa, Hoza, mr

JIeT W2
Kor 1 Becroponnas 7 3,6 0,235 2,4
Komka 2 Bputanckas KopoTKomepcTHas 7 3.2 0,217 2,3
Kor 3 Becnoponnas 8 3,8 0,244 2,4
Komka 4 becniopoanast 8 3,7 0,236 2,4
Kot 5 Cuamckas 9 3,0 0,208 2,1

st mponiTakTUKK PBOTHI, OAHOW M3 Hanbomee
YacTO BCTPEUAIOLINXCSI HEeKEJIAaTeIbHBIX PeaKIHid JOK-
COpyOHMIIMHA M'HJIPOXJIOPHU/IA, B ICHb BBEJCHUS IIpera-
para HazHayaJM Ipernapar MaporuTaHTa UTPar Mol
KOKHO 1 pa3 B CyTKH B 03¢ 1 MI/KT MaccChl )KHBOTHO-
ro. OgHako, HECMOTPsI Ha 3TO, y KOLIKH ¢ BecoM 3,0 Kr
MPOSIBIISUIOCH TOKCHUECKOE JEHCTBUE MOCIIE MEPBBIX
JIByX UHBEKLUI IIpernapara.

[epen nepBbIM BBEJICHUEM JIOKCOPYOHUIIMHA TH/I-
poxJiopua, Yepe3 OUH MECAIl U Yepe3 MIeCTh MeCs-
LIEB TIOCJIe TIEPBOTO BBEJCHHS Iperapara IMpOBOIH-
JIU ONEHKY KITMHIUYECKOTO CTaTyca )XKUBOTHBIX, Opan
KPOBbB ISl IPOBEJCHHUS TEMaTOJIOTNIECKUX 1 OHOXHU-
MHYECKUX UCCIICIOBAHUN.

HccnenoBanue KpoBH MPOBOAMUIOCH TI0 METOIM-
KaM | B ycIoBHsIX Jabopatopun « Vet Uniony». B kpoBu
OTIPENEISIT KOJTMYECTBO JIEHKOITUTOB, S)PUTPOIUTOB,
reMOmIO0MHA, B CBIBOPOTKE KPOBH — COJIEPIKaHUE IITe-
nounoit pocdarassl (IL[D), akTMBHOCTH ajlaHUH- U ac-
napraramuaoTpancdepas (AnAT u AcAT).

Bpems xu3HH 1oCiie TOCTAaHOBKH JIMArHO3a KOH-
TPOJIMPOBAIH Y BCEX TISITH J)KUBOTHBIX, TOYKOH OTCUe-
Ta IPUHUMANM Hadasio XumMuoTtepanuu. Hapsimy ¢ na-
0OOpaTOPHBIMU HCCIIEIOBAHUSMHU B 3TH K€ ITEPUOIBI
MIPOBOAMIIM OLICHKY OOILIETr0 COCTOSHUS KUBOTHOTO,
pentreHoiorndeckoe u Y3 uccnenoBanus i BbI-
SIBIICHUSI METACTa3UpPOBaHMUSI.

[TonyuyeHHbIE JaHHBIC MOJBEPTad CTATHCTUYEC-
CKOM 00paboTKe IpH TOMOIIHM TaKeTa MPHKIATHBIX
nporpamm Microsoft Excel.

PE3YJBTATHI UCCJIEJIOBAHUM

[Ipu onleHKe aHAMHECTHYECKUX JaHHBIX U (HU3H-
KaJbHOM UCCIIE0BAaHUN KIIMHUYECKast KApTHHA OCTE0-
CapKOMBI Y )KUBOTHBIX TPE/ICTABIISIIACH TPHUAI0H CHM-
MITOMOB: TaJbIIUpyeMas (pacTyias) OITyXoJib, O0Jb
B MOPAKEHHOM MECTE U HapylLleHHe (YHKLHU KO-
HEYHOCTH (YCHJIMBAIOLIASICS 10 MEpe POCTa OIMyXo-
nm). [TonoxkeHune mopakxeHHON KOHEUHOCTH MIaJsIee
(ue HactynaroT). MecTHO, B 00JIaCTH TyMOpa rumnepe-
MUSsl, TeMIepaTypa MOBBIIIEHA, TPH MaJIbIIAIUN KOH-
CHCTEHLUSI IIJIOTHAS, BbIPAKCHHAS! CUIIbHAs! 00JI€3HEH-
HOCTb. [l0BMXHOCTD B cCOCEIHEM CyCTaBe OrpaHuye-
Ha. HacnencTBeHHbli aHATN3 Oy XOJIM POCIIETUTH HE
MIPEJCTaBIAIOCH BOSMOKHBIM. CpeHsist JaBHOCTh 3a-
0oJ1eBaHNs ¢ MOMEHTA IOSIBIICHUS NIEPBBIX KIIMHUYE-
CKHX MPU3HAKOB cocTaBmia 74 mHS.

[Ipu peHTreHoNIOrn4eckoM HCCIEI0BaHUN OTME-
yaJiu OOLIMPHBIE OYard OCTEOAECTPYKIHMH, OCTEOH3,
OCTEOCKJIEPO3, TPOITOIKAIOIIUICS 3a MpeesIaMu KO-
CTH Ha MSTKHE TKaHHU, o4yar AECTPYKLHHU MMEeJN He-
POBHBIE KOHTYPBI, ONPEEISUTUCH MPU3HAKK OTCIIOM-
K{ HaJIKOCTHUIIBI. PeHTreHonorndyeckoe uccienona-
HUe TpymHOH kieTku n Y3U uccienoBanme opraHoB
OpIOILIHOM ITOJIOCTH HE BBISIBUIA METACTaTHYECKHUX I10-
pakeHuil opranos [12].

B mpenonepannoHHbIi nepuoa y BceX jKMBOT-
HBIX ObliIa TPOBEJCHA TOJCTOUTONbHAS OMOTICHS W3
BHEKOCTHOTO KOMIIOHEHTa OITYXOJH, MOCJe omepa-
L1 110 YIAJIEHHUIO OITyXO0JIM ObUIO IIPOBEAEHO J1ETalIb-
HOE TaTOTUCTOJIOTHYECKOE HCCIIEI0OBAHNE MaTepraa
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13 MacCCHuBa OITyXOJIn aMHYTHpOBaHHOﬁ KOHCYHOCTH.
MI/IKpOCKOHI/I‘IeCKI/I OITYXOJIX IMPEACTaBJICHBI aTUITNY-
HBIMH HOBOOOPA30BaHHBIMH KOCTHBIMH CTPYKTYpa-
MU C SPKO BBIPKEHHBIM KJIETOUHBIM MTOIUMOPhH3-
MOM. XapaKTepPHbBIM, SBISIETCS 00pa30BaHUE OCTEOH-
Jla B BUJIC KOCTHBIX 0aJI0Y€K, MHOT/Ia B BUJIE KPYITHBIX
MOJIeH, B KOTOPBIX MO3HLIMOHUPYIOTCS OYaru oObI3-
BecTBiIeHMS [ 12].

B nocTonepaiimoHHbii epuo/1 nepej Ha4ajioM XH-
MHUOTEpAIuy 00IIee COCTOSIHIE BCEX KUBOTHBIX YIIO-

BJICTBOPUTEIHHOE, OCHOBHBIC TIOKA3ATEIH B IIpeeiax
(u3uonorndeckoil HopMel. B obacTu mBa — He3Ha-
YUTETbHAsI THTIEPEMHUS, OTEK 1 BBIZICTICHHS OTCYTCTBY-
10T. Co CJIOB X0351€B OTMEYEHO YMEPEHHOE MoTpediie-
HUE KOPMa, )KUBOTHBIE MOABUKHbBI, AKTUBHO pearupy-
10T Ha PA3IMYHBIC Pa3IpaskKUTEIIH.

Pe3synbrarhl MOPQOIIOrHUeCKOro U OMOXUMUYECKO-
TO MCCIICIOBAHNS HEKOTOPBIX TTOKAa3aTeJIe KPOBH K-
BOTHBIX Ha Pa3HBIX ATAIax MCCIEIOBaHMS PEICTaB-
JIEHBI B TaOmMax 2—4.

Mopgonozuueckue u buoxumuyeckue nokazamenu Kpogu KouweK nepeo npumeHeHuem 00KCopyoOuyuHa eu()pcr)[)‘:;f)‘;l:tgz :
Komrku nepen,
ITokazarenu Enununs! uamepenus Pe(bepeH(;I:;Iﬁ HHTep- KonTposns (n =5) ﬂl:)?clgr;;g;ﬁ:{ra
THPOXJIOpH/IA
DPUTPOIHUTEI 10%/n 5—10 8,1 +£0,39 59+0,11"
I'emorno6un r/n 80—150 112,4 + 4,08 89,0 +£2,35™
JleiikonuTeI 10°/n 5,5—18 9,37+ 1,10 20,68 £ 0,60
18 () En/n 10—92 65,2+ 7,39 103,4 + 3,86
AcAT En/n 10—56 37,6 3,99 64,2 +£3,43™
AnAT En/n 10—85 52,4+8,71 88,2+1,16
* P <0,005

*k v
P < 0,001 — mo OTHOMIEHHIO K ITOKa3aTeIsIM KOHTPOIBEHON TPYIITIBI

Kak crienyer u3 qaHHBIX TaOIUITHI 2, V KOIIEK TIe-
pel mpUMEHEHUEeM IOKCOPYOHIIMHA THAPOXIOPH-
Jla KOJTMYEeCTBO DPUTPOIMTOB U TeMOITIO0NHA OBLIO
HWKE MTOKa3aTesIei )KUBOTHBIX KOHTPOJIBHOM TPyIIIIbI
Ha 27,2 % (P <0,001) u 20,8 % (P < 0,001) cooTBeT-
CTBEHHO, TIPH ATOM KOJIMYECTBO JICHKOIIUTOB OBLIO 1M0-
BbImeHO — B 2,2 paza (P < 0,001). Otmeuann n3meHe-
HUS U B OMOXWMHUYECKHX MTOKA3aTENIX KPOBU — yPOB-
uu 1[®D, AcAT u AnAT Obltn noBBIIIECHBI HA 58,6 %
(P <0,005),70,4 % (P <0,001) 1 68,3 % (P < 0,005)
COOTBETCTBEHHO. [IpencraBieHHbIe U3MEHEHHSI IO
BCEH BUAMMOCTH OOBSICHSIIOTCSI OOIIMPHOM, TPaBMH-
pyIOIIeH omeparieil B Orkaiieil peTpoCeKTUBE.

[Ipu aHanm3e TeMaTONOTHYECKUX W OMOXUMHUYE-
CKUX ITOKa3aTelieil yepe3 OJMH MecsIl Toclie Havyala
XuMuoTepanuu (3 THs mocie nocienHe nHpy3un)
oOparniaeT Ha ceOs BHUMAaHNE PE3KOe CHHKCHUE KO-
nuYecTBa JeikonuToB B 5,2 paza (P <0,001) u mo-
BBIIIIEHNE YPOBHS MIeN0YHON (ocdarassl Ha 74,5 %
(P<0,001), AcAT na 37,8 % (P <0,001), AnAT Ha
23,8 % (P <0,001) (tabn. 3). [lomoOHas kapTHUHA

BO3MO)KHA BBHJIy TOKCHYECKOTO JICHCTBHUS JOKCOPY-
OuIMHA Ha JISHKOIIMTOII033 M TEMaTOIUTHI [§].

[Ipu 5TOM, HECMOTPS HAa UMEIOIIUECS JTUTEPATYP-
HbIC JIJaHHBIE O CEPhE3HOM YTHETEHWUH 3PUTPOIIO3-
TUYECKOH (DYHKIIMHU, KOJIMYECTBO SPUTPOILIUTOB U Te-
MOIIOOWHA B KPOBH OBLIO J1a’Ke HECKOJIBKO OOJIbIIIE,
YeM Yy JKUBOTHBIX MEpei MPUMEHEHHEM XUMHOTEpa-
MIEBTHYECKOTO TIperapara — 3puTporuToB Ha 13,6 %
(P <0,05), remornmoouna Ha 2,0 % [8]. JlaboparopHbie
WCCIIeIOBAHUS Yepe3 MIECTh MECSIIEB MOCIIe HaYasia Xu-
MHUOTEPAINH MOKA3bIBAIOT CTAOMIIU3AIINIO BCEX HCCIIe-
JyeMBIX MOKa3aTeiell OTHOCHTENIFHO JTAHHBIX HAa MO-
MEHT OKOHYaHHs XuMHoTepani (tadi. 4). Komryectso
SPUTPOIHUTOB yBemHumiIoch Ha 16,1 % (P < 0,05), ypo-
BeHb reMoriioonHa — Ha 26,2 % (P < 0,001), conmep-
JKaHHE JISHKOIMTOB JOCTOBEPHO BO3POCIIO TIOYTH B 3
paza (P < 0,001). Cauzunuchk nokasarenu LD, AcAT
u AnAT B 2,0 (P <0,001), 3,0 (P<0,001) u 1,9 paza
(P <0,001) cooTBeTCTBEHHO, YTO YKa3bIBa€T HA BOC-
CTaHOBJICHHE ITOBPEXICHHBIX KJIETOK IIEYeHHU 1 CTaOH-
JIU3AIMI0 KOCTHOMO3TOBOTO KPOBETBOPEHHUSL.
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Ipumenenue dokcopyouyuHa 2uOPOXIOPUOA 8 NOCHONEPAYUOHHOM NEPUOOE NPU OCHIEOCAPKOME KOULEK

Kypca XuMuomepanuu 00KCOpYOUYUHOM SUOPOXIOPUOOM

Taoauna 3

Moquozzoeuttecxue u buoxumuyeckue nokazamenu KpOBU KOWEK nocie OKOHYaHUsl

IMoxazarenm Enuaumer m3mepenns KonTpoins (n =5) Heﬁ sicrég;gzﬁiiiehd ‘—Ieg z;ﬂrice;i?;;m
DPUTPOIIHUTHI 10%/n 8,1+0,39 59+0,11 6,7 +0,32"
T'emornoOnn /1 112,4 + 4,08 89,0 £2,35 90,8 +2,35
JleiikonuTeI 10°/n 9,37 +1,10 20,68 = 0,60 398+0,15"
o En/n 65,2 +7,39 103,4 + 3,86 180,4 = 10,74™
ACT En/n 37,6 £3,99 64,2 +3,43 88,2 +3.81"
AJIT En/n 52,4+ 8,71 88,2+ 1,16 109,2 +4,85™
" P<0,05
" P <0,001 — o OTHOILICHHIO K MOKA3aTeJ M Mepe/] Ha9alIoM XUMHOTepaIii
Tabauna 4

Mopghonozuueckue u buoxumuieckue noKasamenu Kpogu Kouexk uepes 6 mecsiyes nocie
OKOHYAHUU KYPCA XUMUOMEPANUL OOKCOPYOUYUHOM 2UOPOXTOPUOOM

UYepes 6 mecsIes
Kontpons Uepes | mecsr mocie
IToxa3zarenu Enununst uamepenust N nocie Hayalia
(n=5) HayaJia Tepanin
Tepamun

DPUTPOIIUTEI 10'%/nn 8,1 +£0,39 6,7+0,32 7,78 £ 0,34"

T'emoroOuH /1 112,4 + 4,08 90,8 +£2,35 114,6 +4,68™

JleHKouThI 10%/n 9,37+ 1,10 3,98 £0,15 11,3 +0,42"

LD En/n 65,2 + 7,39 180,4 £ 10,74 84,6 £1,66™

AcAT En/n 37,6 £ 3,99 88,2 +3.,81 26,8 +4,80™

AnAT En/n 52,4+38,71 109,2 + 4,85 56,4 £9,46™
*P<0,05

" P <0,001 — o OTHOLICHHIO K MOKA3aTeJ M [OCIIC OKOHYAHUS XUMHOTEPAITHH

Uepes 11ecTb MeCSIIEB Y BCEX KUBOTHBIX CO CIIOB
X0351eB MOBEJICHHE OBLIO aJeKBaTHOE, 5KUBOTHBIE ITOJI-
HOCTBIO aJIal TUPOBAJIMCH K TEPEMEIIEHHIO HA TPEX KO-
HeuHocTsX. O0l1ee cOCTOSIHUE YIOBIETBOPUTEIBHOE.
Pentrenorpadus u Y3U nuarHoctuka He BBIABHIIA
METAacTa30B B JIETKUX M OpraHax OpIONIHON IMOJIOCTH.

Uepes 12 mecsiLeB onpoc X035€B HE BBISBUI JKa-
7100 Ha MOBEJECHUE, MPUEM MUILU U O0IIUe PeaKkLnuu
y YeThIpeX KUBOTHBIX. O/1HA KOIIIKa orudiia Ha oHe
porpeccupyromei kaxekcuu. [1pu ayrorcuu BoisiBie-
HbI MHOYKECTBEHHBIE METACTa3bl B JIETKHX.

Yepes 18 mecs1ieB y OCTaBIIUXCS YEThIPEX KUBOT-
HBIX COCTOSTHUE YIOBJIETBOPUTEIBHOE, KAPTHHA KPO-

BH OJTM3Ka KapTHHE KPOBU KOHTPOJIBHOM rpynisl. [Ipu
peHtreHorpaduu rpyaHoi kiuetku u Y3 uccnemnona-
HUSI OPraHoOB OPIOIIHOM MOJOCTH METacTa3bl He OOHa-
pykeHbl. B nanpHelniem cBs3b ¢ X03€BAMU KUBOT-
HBIX 110 Pa3TUYHBIM NMPUYMHAM ObliIa yTepsHa.
Takum 00pa3om, aHaIU3 MPOIOKUTEIBHOCTH
JKU3HU ¥ 0€3MEeTacTaTHIeCKOTo Mepro/ia oKasall, 4To
niecTUMeCAYHbI 0Tpe3ok nepexunu 100 % xkuBot-
HBIX, JIBEHAIIAaTh U BoceMHaanarh Mecsies — 80 %
JKUBOTHBIX. [[prMeHenne nokcopyOHIMHA THAPOXIIO-
pHa 1o MpeIOKEHHON cXeMe CIIocOOCTBYeT 3HAYH-
TETFHOMY TPOTPECCY MPOAOKUTEIBHOCTH KU3HU
1 YBEJIMYEHUIO CPOKOB O€3METACTaTHIECKOTO MEPUO/Ia.
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3AKJIIOYEHHUE

[Tpumenenue 1oKCOpyOUITMHA THAPOXIIOPH/IA B Ka-
YeCTBE Tpenapara aJblOBaHTHON XMMHOTEpaluy Ha
(hoHe aMIyTalMy MOPaKEeHHON KOHEYHOCTH 3HAYNMO
CHMYKAET YaCTOTY OTAAJICHHBIX METACTa30B U CIIOCO0-
CTBYET JUIMTENBHON PEMHUCCHH. B Ipeu10:KeHHOH J10-
3UPOBKE JOKCOPYOUIIMH THIPOXJIOPUI HE OKa3bIBAET
BBIPAXKEHHOTO CYITPECCUBHOTO JICHCTBUS Ha TIOKa3aTe-
JIM KPOBHU KOIIEK. B MpeACTaBIEHHBIX CIIydasx y KH-
BOTHBIX HaOJIONATH CHHKEHHME KOJIMYECTBa JICHKO-
LMTOB U TIOBBILICHNE aKTUBHOCTH IIEJI04HON (ocda-
Ta3bl, acmaprar- U alaHUHaMUHOTpaHcdepas. Yepes
LIECTh MECSAIEB MOCJe JIEUSHNS JaHHbIe TIOKa3aTeNn
CTA0MIM3UPOBAIINCH W COOTBETCTBOBATHU pedepeHc-
HBIM 3HAYECHUSM.
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Abstract. The problem of malignant neoplasms, unfortunately, becomes more and more urgent every year. The
use of doxorubicin drugs in medical practice for the treatment of malignant tumors dates back several decades;
in veterinary medicine, such therapy is not often used at present. At the same time, the efficacy of the drug in the
treatment of many malignant tumors has been proven, including a positive effect against osteosarcomas. The ob-
jective of the research was to study the effect of doxorubicin hydrochloride in the postoperative period on the gen-
eral condition and some blood morphological and biochemical indicators of cats diagnosed with osteosarcoma
with a possible assessment of prognostic factors for the disease development.

The diagnosis of osteosarcoma was made comprehensively, taking into account anamnestic data, radiography and
pathohistological examination. The study analyzed the results of five cats aged 7—9 years with a confirmed di-
agnosis of osteosarcoma (distal and proximal humerus) following limb amputation and the use of doxorubicin hy-
drochloride. The control group (n = 5) included cats of the same age, without obvious pathology. The drug was
administered intravenously in a 0.9 % sodium chloride solution slowly four times with an interval of 7 days; the
dose of doxorubicin hydrochloride was determined at the rate of 10 mg/m? of the animal’s body area. Initially, the
drug was administered on the seventh day after surgery. Blood was taken before treatment, one month and six
months after the treatment onset.

The changes in the number of blood cells (erythrocytes, leukocytes), hemoglobin and some biochemical indica-
tors of alkaline phosphatase (ALP), aspartate aminotransferase (AST) and alanine aminotransferase (ALT) were
assessed. In case of sarcomas in animals, there is a change in the blood morphological status, although such chang-
es can be extremely insignificant. The changes in the quantitative composition of blood cells are nonspecific; leu-
kocytosis is possible, as a sign of an inflammatory process, as well as leukopenia during treatment with chemo-
therapy drugs.

It has been established that the use of doxorubicin hydrochloride against the background of limb amputation re-
duces the frequency of distant metastases, prolongs survival, and does not critically affect the blood morpholog-
ical and biochemical status.

Keywords: neoplasms, chemotherapy, cats, osteosarcoma, doxorubicin hydrochloride

INTRODUCTION

In recent years, the trend towards an increase in the
incidence of malignant neoplasms in the world and in
Russia has continued [1—4].

Skeletal tumors, especially malignant ones, occupy
an important place in modern clinical oncology. Bone
sarcoma is characterized by an aggressive course and
early hematogenous metastasis, while such tumors are
difficult to treat and require severe (mutilating) oper-
ations. In dogs, even during the initial comprehensive

clinical study, metastases were found in 10 % of cas-
es, and during autopsy — in 30 % [5].

The authors do not have statistical information on
the prevalence and structure of this type of tumor in
the pathology of oncological diseases of cats in the
region, however, the available information (archive
of case histories) of the clinic, on the basis of which
the studies were conducted, shows similar data with
available Russian and foreign studies, which are very
few. In particular, the majority of verified osteosarco-
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mas were located in the appendicular skeleton and are
a relatively rare type of malignant tumor in cats [6].

Osteosarcoma accounts for about 70—80 % of
all primary bone tumors, while at the same time it ac-
counts for only about 1 % of cases in the structure of
malignant tumors. Osteosarcoma can be localized in
both the axial and appendicular parts of the skeleton.
It is believed that osteosarcomas with an axillary loca-
tion give a less favorable prognosis than those local-
ized in the bones of the appendicular skeleton. In cats,
osteosarcomas of the appendicular part of the skeleton
are less aggressive than in dogs, so radical operations
(amputation) can give a positive result [6, 7].

In modern high-tech conditions, organ-preserving
operations are increasingly being resorted to, howev-
er, even radical methods (amputation of a limb) do not
exclude distant metastasis of the tumor; according to
some data, the frequency of such metastases can be
up to 40 % of cases, which indicates the need for de-
tailed monitoring of the condition of the operated an-
imals and the use of additional methods of treatment
and correction. This especially applies to “massive”,
poorly differentiated tumors. Most often, metastases
are found in the lungs; less often, the tumor metasta-
sizes to the bones, brain, etc. [7,8].

The above describes certain tactics in the treat-
ment of sick animals, namely, combined treatment. In
particular, it is possible to combine a block of neoad-
juvant therapy, surgical treatment and a block of ad-
juvant therapy. Surgical treatment alone is not always
effective; in medical practice, metastases are registered
in 80—90 % of patients within 1.5 years after surgery.

Similar data are provided for dogs — the average
survival time when treated only by amputation or tu-
mor removal does not exceed 5 months, while the me-
tastases develop in the majority of animals [8, 9,10].

Currently, combined treatment of oncological dis-
eases is increasingly used in veterinary medicine: sur-
gical and radiation, chemotherapy or hormonal.

Chemotherapy is considered as a high-tech meth-
od of treating malignant neoplasms, based on the in-
troduction of antineoplastic chemotherapeutic drugs
into the body.

One of the drugs with a wide spectrum of antitu-
mor activity is doxorubicin hydrochloride. For eco-
nomic reasons, due to the relatively low price com-
pared to other drugs, doxorubicin drugs are quite wide-
ly used in mono- and complex therapy of many types
of tumors [11].

The relatively low frequency of bone tumors in
animals in the structure of oncological diseases at the
same time makes this pathology a “convenient” mod-
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el for conducting analytical studies and careful study
of all aspects of the etiology and pathogenesis of the
tumor to improve diagnostic methods and therapy [5].

The objective of the work is to study the effect of
doxorubicin hydrochloride on the general condition
and some blood morphological indicators of cats di-
agnosed with osteosarcoma in the postoperative peri-
od with a possible assessment of prognostic factors for
the disease development.

MATERIAL AND METHODS

The studies were conducted on cats (n =5) aged
7—9 years, admitted to the veterinary clinic of FSBEI
HE “Orel State Agrarian University named after.
N. V. Parakhin” in the period 2018—2022. All animals
were domestic animals, immunized in a timely man-
ner with complex polyvalent vaccines.

The diagnosis was made comprehensively, based
on the results of anamnestic data, clinical and labora-
tory studies. The general condition (habitus, behavior,
food intake, body temperature) was taken into account
and a local examination of the pathological focus was
carried out (visual examination, palpation). Laboratory
and instrumental diagnostics included radiography in
frontal and lateral projections using a PLX-102 de-
vice, pathomorphological examination of biopsy ma-
terial and bone tumor samples excised from surgical
material using a generally accepted method, morpho-
logical and biochemical examination of some blood in-
dicators. All animals underwent disarticulation of the
thoracic limb in the shoulder joint as needed (2 cas-
es — left thoracic limb, 3 cases — right thoracic limb).

Adjuvant chemotherapy with doxorubicin hydro-
chloride was performed. The drug was administered
intravenously in a 0.9 % sodium chloride solution
slowly four times with an interval of 7 days; the dose
of doxorubicin hydrochloride was determined at the
rate of 10 mg/m? of the animal’s body area (Table 1).
The first injection of the drug was performed 7 days
after the operation.

To prevent vomiting, one of the most common ad-
verse reactions of doxorubicin hydrochloride, on the
day of drug administration, maropitant citrate was pre-
scribed subcutaneously once a day at a dose of 1 mg/kg
of animal weight. However, despite this, a cat weigh-
ing 3.0 kg showed toxic effects after the first two in-
jections of the drug.

Before the first administration of doxorubicin hy-
drochloride, one month and six months after the first
administration of the drug, the clinical status of the
animals was assessed, and blood was taken for hema-
tological and biochemical studies. The blood test was
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carried out according to the methods and conditions of
the Vet Union laboratory. The number of leukocytes,
erythrocytes and hemoglobin in the blood was deter-

mined; the content of alkaline phosphatase (ALP) and
the activity of alanine and aspartate aminotransferases
(ALT and AST) were determined in the blood serum.

Calculation of doxorubicin hydrochloride dose based on body surface area e
Animals Breed Age, years Weight, kg Body surface, m? Dose, mg
Male cat 1 Outbred 7 3.6 0.235 24
Female cat 2 British Shorthair 7 32 0.217 23
Male cat 3 Outbred 8 3.8 0.244 24
Female cat 4 Outbred 8 3.7 0.236 2.4
Male cat 5 Siamese 9 3.0 0.208 2.1

The survival time after diagnosis was monitored
in all five animals; the starting point was the start of
chemotherapy. Along with laboratory tests, during the
same periods, an assessment of the general condition
of the animal, X-ray and ultrasound examinations were
carried out to detect metastasis.

The obtained data were subjected to statistical pro-
cessing using the Microsoft Excel application package.

RESULTS

When assessing the anamnestic data and physical
examination, the clinical picture of osteosarcoma in
animals was a triad of symptoms: a palpable (grow-
ing) tumor, pain in the affected area and impaired limb
function (increasing as the tumor grows). The position
of the affected limb is gentle (do not step on). Locally,
in the area of the tumor there is hyperemia, the tem-
perature is increased, upon palpation the consistency
is dense, severe pain is expressed. Mobility in the ad-
jacent joint is limited. It was not possible to trace the
hereditary analysis of the tumor. The average duration
of the disease from the moment the first clinical signs
appeared was 74 days.

An X-ray examination revealed extensive areas
of osteodestruction, osteolysis, and osteosclerosis ex-
tending beyond the bone into soft tissue; the area of
destruction had uneven contours, and signs of perios-
teal detachment were identified. X-ray examination of
the chest and ultrasound examination of the abdomi-
nal organs did not reveal metastatic lesions of the or-
gans [12].

In the preoperative period, all animals underwent
a core-needle biopsy from the extraosseous compo-
nent of the tumor; after surgery to remove the tumor,
a detailed pathohistological examination of material
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from the tumor mass of the amputated limb was car-
ried out. Microscopically, the tumors are represented
by atypical newly formed bone structures with pro-
nounced cellular polymorphism. The formation of os-
teoid in the form of bone trabeculas is typical, some-
times in the form of large fields in which foci of cal-
cification are positioned [12].

In the postoperative period before the start of che-
motherapy, the general condition of all animals was sat-
isfactory, the main indicators were within the physi-
ological norm. In the suture area there was slight hy-
peremia, swelling and discharge are absent. According
to the owners, moderate food consumption was not-
ed, the animals were active and actively responded to
various stimuli.

The results of morphological and biochemical
studies of some blood indicators of animals at differ-
ent stages of the study are presented in Tables 2—4.

As follows from the data in Table 2, in cats before
the use of doxorubicin hydrochloride, the number of
erythrocytes and hemoglobin was lower than that of
the animals in the control group by 27.2 % (P < 0.001)
and 20.8 % (P < 0.001), respectively, while the number
of leukocytes was increased by 2.2 times (P < 0.001).
The changes in the blood biochemical indicators were
also noted. The levels of ALP, AST and ALT were in-
creased by 58.6 % (P < 0.005),70.4 % (P < 0.001) and
68.3 % (P < 0.005), respectively. The presented chang-
es are apparently explained by an extensive, traumat-
ic operation in the near future.

When analyzing hematological and biochemical
indicators one month after the start of chemotherapy
(3 days after the last infusion), attention is drawn to
a sharp decrease in the number of leukocytes by 5.2
times (P < 0.001) and an increase in the level of alka-
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line phosphatase by 74.5 % (P <0.001), AST — by
37.8% (P <0.001), ALT — by 23.8 % (P <0.001)
(Table 3). A similar picture is possible due to the tox-
ic effect of doxorubicin on leukocytopoiesis and he-
patocytes [8].

Moreover, despite the available literature data on
serious inhibition of erythropoietic function, the num-
ber of erythrocytes and hemoglobin in the blood was
even slightly higher than in the animals before the use
of a chemotherapy drug: erythrocytes — by 13.6 %
(P <0.05), hemoglobin — by 2.0 % [8].

Laboratory studies six months after the start of
chemotherapy show stabilization of all studied indi-
cators relative to the data at the end of chemotherapy
(Table 4). The number of erythrocytes increased by
16.1 % (P < 0.05), the hemoglobin level — by 26.2 %
(P <0.001), the content of leukocytes significantly in-
creased by almost 3 times (P < 0.001). The indicators
of ALP, AST and ALT decreased by 2.0 (P <0.001),
3.0(P<0.001)and 1.9 times (P < 0.001), respective-
ly, indicating restoration of damaged liver cells and
stabilization of bone marrow hematopoiesis

Blood morphological and biochemical indicators of cats before the use of doxorubicin hydrochloride fable
Cats before using
Indicators Units Reference interval Control (n =15) doxorubicin hydro-
chloride
Erythrocytes 10'2/L 5—10 8.1+0.39 5.9+0.11"
Hemoglobin g/L 80—150 112.4 +£4.08 89.0 £2.35*
Leukocytes 10°/L 5.5—18 9.37+1.10 20.68 £ 0.60™
ALP U/L 10—92 65.2+7.39 103.4 + 3.86"
AST U/L 10—56 37.6+3.99 64.2+3.43"
ALT U/L 10—85 52.4+8.71 88.2+1.16
*P<0.005
* P <0.001 — in relation to the indicators of the control group
Table 3

Blood morphological and biochemical indicators of cats after completion
of chemotherapy with doxorubicin hydrochloride

Indicators Units Control (n =15) Before u;:;i doxoru- lszzn(t)}; fhtz;;;e
Erythrocytes 10'%/L 8.1+0.39 59+0.11 6.7+0.32"
Hemoglobin g/L 112.4 £4.08 89.0 +2.35 90.8 £2.35
Leukocytes 10°/L 937+1.10 20.68 = 0.60 3.98+0.15"

ALP U/L 65.2+£7.39 103.4 +3.86 180.4 +10.74™

AST U/L 37.6 +£3.99 64.2+343 88.2 £3.81™

ALT U/L 52.4+8.71 88.2+1.16 109.2 +4.85™
" P<0.05

™ P <0.001 — in relation to the indicators before the start of chemotherapy
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Table 4

Blood morphological and biochemical indicators of cats 6 months after
the end of chemotherapy with doxorubicin hydrochloride

Indicators Units Control 1 month after the 6 months after the
(n=5) start of therapy start of therapy
Erythrocytes 10'2/L 8.1+0.39 6.7+0.32 7.78 £0.34
Hemoglobin g/L 112.4 £ 4.08 90.8 £2.35 114.6 £ 4.68
Leukocytes 10°/L 937+1.10 3.98+£0.15 11.3+£0.42"
ALP U/L 65.2+£7.39 180.4 +10.74 84.6 £ 1.66™
AST U/L 37.6 £3.99 88.2+3.81 26.8 +4.80"
ALT U/L 52.4+8.71 109.2 £4.85 56.4+9.46"
“P<0.05

" P <0.001 — in relation to the indicators after the end of chemotherapy

In six months, according to the owners, all animals
had adequate behavior; the animals were complete-
ly adapted to moving on three limbs. General condi-
tion was satisfactory. X-ray and ultrasound diagnos-
tics did not reveal metastases in the lungs and abdom-
inal organs.

In 12 months, a survey of the owners revealed no
complaints about behavior, food intake and general re-
actions in four animals. One cat died due to progres-
sive cachexia. An autopsy revealed multiple metasta-
ses in the lungs.

In 18 months, the remaining four animals were in
satisfactory condition, the blood picture was close to
the blood picture of the control group. Chest x-ray and
ultrasound examination of the abdominal organs did
not reveal metastases. Subsequently, the contact with
the owners of the animals was lost for various reasons.

Thus, an analysis of life expectancy and the me-
tastasis-free period showed that 100 % of animals
survived the six-month period and 80 % of the ani-
mals survived twelve and eighteen months. The use of
doxorubicin hydrochloride according to the proposed
scheme contributes to significant progress in life ex-
pectancy and an increase in the length of the metasta-
sis-free period.

CONCLUSION
The use of doxorubicin hydrochloride as an ad-
juvant chemotherapy drug against the background of
amputation of the affected limb significantly reduces
the incidence of distant metastases and promotes long-
term remission. At the proposed dosage, doxorubicin
hydrochloride does not have a pronounced suppressive
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effect on the blood indicators of cats. In the presented
cases, a decrease in the number of leukocytes and an
increase in the activity of alkaline phosphatase, aspar-
tate and alanine aminotransferases were observed in
animals. Six months after treatment, these indicators
stabilized and corresponded to the reference values.
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Annoranms. J{ucmiasuio Tazodenpentoro cycrasa (ATHC) — MOXXHO cuuTaTh HOJIMATHOIOTHYHBIM 3a00eBa-
HHUEM, UMEIOIINM Pa3IH4HyIo cTeneHs Tsokectr. Ha pazsutne JITHC BiausioT Takue GakTopsl, KaK FeHeTHIeCKas
MIPEPACHONOKEHHOCTD, YCIOBUS KU3HH, BO3PACT )KUBOTHOTO M BPEMSI IOCTAHOBKU JUAarHo3a. Y pacTyIlero Mo-
JIOZTHSIKA TTeperpy3Ka Ta300eAPEHHBIX CYCTaBOB SIBISIETCSI €11Ie OAHUM Ipeapacnonaratomum gakropom. [Ipu srom
KOMITOHEHTHI OTIOPHO-/IBUTATEIEHOTO alliapaTa He JOCTHTaloT (yHKINOHAIBLHOH 3pesIOCTH OTHOBPEMEHHO, UYTO
CBUJICTEIBCTBYET O HEIOCTATOYHOCTH MBIIII H/WJIM KOCTHOW CHCTEMBI, U B TIOCJICICTBUN IIPUBOJUT K HEYCTOW-
YMBOCTHU CyCTaBa. A TIOTPEHUIHOCTH B COOTHOIICHNUH IPOTENHOB, MUHEPAJIOB U IPYTUX HEOOXOAMMBIX HYTPHEH-
TOB, WJIM UX HEJOCTATOK B KOPMaX *KMBOTHOTO, TOJIBKO CIIOCOOCTBYET PAa3BUTHIO IATOJIOTHI OMOPHO-ABHUIATEIb-
HoTO armnapara. Bce 3To roBopuT 00 akTyaIbHOCTH ITPOBEAESHHOTO HCCIIEIOBAHMS, IEIBI0 KOTOPOTO OBLIO U3yde-
HHE TepaneBTHYeCKol 3P pekTuBHOCTH HOBOro mpenapara kaptucuiaad npu JTBC y xomku ¢ sipko
BBIPKCHHBIMH CHMITTOMAMH JaHHO MaTOJIOTHH.

Merongr. [Ipn npoBeneHny UccIea0BaHuUs ObLUTH UCIIOIb30BaHbl METO/IBI KIIMHUYECKOTO HAOIIOICHUS, OMOXUMH-
YECKOTO aHaJIM3a KPOBU 1 PEHTIEH JHArHOCTHKA 33JHUX KOHEYHOCTEH )KUBOTHOTO B TMHAMHUKE.

Pe3zynprarbl. DKCIIEPUMEHT MO3BOJIHII CAEIATh BBIBOABI 00 3((QEKTUBHOCTH KapTUCHIIaHA KAK TEPATIeBTHYECKOTO
Cpe/CTBA ISl CTAOMITM3AIINH, YKPETIICHHSI U CHIDKEHUSI BOCIIAJIMTEIILHBIX IIPOLIECCOB IIOPAKCHHBIX CyCTaBOB PU
JATBC y xomiek, a Takke peKOMEH/I0BAaTh €ro B Ka4eCTBE NMPOPHUIAKTHIECKOH (papMaKoIOorndeckol MOIIEePKKI
JUIS TIPEAOTBPAIICHHS OCIIOKHEHHH, CBS3aHHBIX € TIATOJIOTMSIMH OTIOPHO-ABUTATEIIFHOTO arapara B IepHojl pocTa
KHBOTHOTO.

KuaioueBble cioBa: tuciiia3us Ta300€ApEHHOTO CycTaBa, JeUeHHe, KapTHCHIIaH, KOIIKH, TPO(HIAKTHKA, KOCT-
Hasl [1aToJIOTUs

Jucnnasus Ta300eIpeHHOro CycTaBa WIN COKpa-
menHo JIThbC — 3to Henopa3BuTHE CYyCTaBHON SIMKH
Ta30BOM KOCTH, 00YCIIOBJICHHOE, B OCHOBHOM, Haclel-
CTBEHHBIMH IIpUYMHAMHU. {1 maHHOrO 3a00sIeBaHMsA
XapakTepHa He0CTaTOYHO ITyOoKast cycTaBHas BIia-
JIMHA, Kpasi KOTOPOM MJI0X0 OXBATHIBAIOT FOJIOBKY O€1-
peHHOM kocTu. IIpu yBeJIMYEHUH MACChHl TEa JKU-
BOTHOT'O, KaK IPAaBHIIO, BCIEACTBHE POCTA MOJIOIO-
r0 OpraHu3Ma, roJIoBKa OeJpeHHOIH KOCTH HauMHAaeT
CMEINAThCsl. DTO MPUBOJUT K Pa3BUTHIO MHOMKECTBA
OCJIO’)KHEHUH. Bo3pacT ;KMBOTHOTO U UX TSKECTh 3a-
BUCST OT CTEIIEHU HEJOPa3BUTHUS CYyCTABHOW BIIAJU-
Hbl. He3HaunTenpHas CcTeneHb AMCILIA3UM KIMHUYE-
CKM OOBIYHO HHKAK HE IMPOSBISETCS, HO OHA MOXKET

OBITH OOHApy’KeHa MPH PEHTTEHOJIOTMYECKOM HCClie-
JIOBAaHHMH TIOPa)KEHHOTO cycTapa nanuenra. [Ipu pocre
JKUBOTHOTO M3-3a IIEPEPaCTHKEHUS KaICyJlbl CycTaBa
IpY U30BITOYHON MOIBM)XHOCTHU TOJIOBKH OCAPEHHOM
KOCTH B IIEPHO/bI aKTUBHOCTH >KUBOTHOTO MPOSIBIIS-
eTcsl camast Jierkasi CTeNIeHb — XPOHUUYECKUI apTpuT
Ta300€IPEHHOTO CYCTaBa.

[Tpu nponomkeHny npoiiecca BOCIAICHUS 4acTo
MPOMCXOIUT YTONIIEHNE KAIICYJIbl CYCTaBa, 10 KpasiM
CYCTaBHOM SIMKH IOSIBJISIFOTCS] KOCTHBIE pa3palieHus,
KOTOpbIE YIIyOMSIOT €e, U TAKUM 00pa3oM, IPOUCXO-
JIUT KOMIIEHCAIUsl Henopa3Butus. Cambie TsKENbIe
OCJIOKHEHHS HaOII0AaroTCs MpH 0oJiee BRIPaXKEHHOM
HE/I0Pa3BUTHU CYCTaBHOW SIMKH [5].
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