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Staphylococcus aureus (wrtamm 906) u
Escherichia coli (mtamm 1257), kKoTopas
HauboJsiee BbIpakeHa Npu 3kcno3uuuu 30
MUHYT U BBIILIE.

TakuM o06pa3oM, IKOBET-A MOXKET
yCHEeLIHO MPUMEHSThCA AJis o6e33apakuBa-
HUS IOBEPXHOCTEH B IOMeELEeHUAX — MebeJiy,
annaparos, npubopoB, CaHUTApPHO-
TEXHUYeCKOro 000pyZi0BaHUs, TPaHCIOPT-
HBbIX CPEJICTB U JPYTUX 00beKTOB, KOHTAMU-
HHUPOBAHHbIX MUKPOJIOPOH.
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BJ/IMAHUE KOBOCTUMA HA BUOXUMHNYECKHUE ITOKA3ATEJ/IN KPOBH KPbIC
B XO/JIE VIMTEJIBHOT'O TOKCUKOJIOT'MYECKOTI'O SKCIIEPUMEHTA
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BuHokypoBa /luaHa IleTpoBHa?, KaH/. BeT. HAVK
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CemeHeHko MapuHa [leTpoBHal, 1-p BeT. HayK

I@I'BHY «KpacHodapckull HaQy4HbIll YeHmMp N0 300MmexXHUU U 8emepuHapuuy,
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2PI'bOY BO «Kyb6aHckull 2ocydapcmeeHHblll azpapHblil yHugepcumem umenu H. T. TpybuauHa,

2. KpacHodap, Poccutickas ®edepayus

B cTaTbe M3JI0)KeHbl pe3yJibTaTbl OMOXMMHUYECKHUX UCCAeJOBAaHUN KPOBHU JiabopaTop-
HbIX KPbIC IPY U3yYE€HHUU XPOHUYECKOW TOKCUYHOCTH JIEKAPCTBEHHOTO CPeICTBA KOBOCTUM.
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KoBocTuM npepcrtasiisieT co060M BbICOKOIOPEKTUBHBIN MHUHEpPaJbHbIA KOMILIEKC JJIS
Tepanuyu U NpoUIAKTUKU OCTEOXOHJPONATHUH Y CeIbCKOXO35MCTBEHHBIX )KUBOTHBIX. [Ipu-
MeHeHHe KOBOCTHMa NpPHBEJIO K MOJIOKUTEJbHON JUHAMUKe GMOXMMHYECKUX IOKasaTeJsel
KPOBHU KPBbIC, YTO NMOATBEPXKAJ0Ch pe3yJbTaTaMU aHaJU30B KPOBU U OOILUM COCTOSTHUEM
’KMBOTHBIX, KDOME TOTO0 JIeKapCTBEHHOE CPe/ICTBO He 0Ka3aJlo TOKCHYecKrx 3¢ PeKToB Ha op-
raHW3M KUBOTHBIX.

Kiwo4yeBbie €/10Ba: XOHJPONPOTEKTOPbI; OCTEOTPONHbIE NpenapaTbl; MUHepPaIbHbIN
06MeH; XpOHHUYeCcKast TOKCUYHOCTh; J1abopaTOPHbIe KPbIChI

INFLUENCE OF COVOSTIM ON BIOCHEMICAL PARAMETERS OF BLOOD IN RATS DURING
A LONG-TERM TOXICOLOGICAL EXPERIMENT
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The article presents the results of biochemical investigation of blood in laboratory rats
during the study of chronic toxicity of the covostim drug. Covostim is a highly effective miner-
al complex for the treatment and prevention of osteochondropathy in farm animals. The use
of covostim led to positive dynamics of biochemical parameters of blood in rats, which was
confirmed by the results of blood tests and the general condition of the animals, in addition,

the drug did not have toxic effects on the body of animals.
Key words: chondroprotectors; osteotropic drugs; mineral metabolism; chronic toxici-

ty; laboratory rats

OfHOMW M3 3HAYMMBbIX MpPO6JIEM B KU-
BOTHOBO/ICTBE SIBJISIOTCSI Pa3JIMYHble KOCT-
Hble MaTOJIOTUH, K UYUCTY KOTOPBIX OTHOCAT-
csl KaK TpaBMaTHU4yecKue (mepesaoMbl, yUIUObI,
BbIBUXH, TPEIIUHbI) TaK U MeTabo/MyecKue
(ocTeoxoHApOAUCTPODUS, OCTEOXOHPOJIUC-
IJ1a3us, 0OCTeoOMasasilisl, paxuT, aBUTAaMUHO-
3bl U [p.) NOpPaKeHHUS KOCTHO-XPALEeBOU
TKkaHu [1, 2]. CoBpeMeHHas ceJieKIu4,
HalpaBJieHHasl Ha yBeJIMUeHUE CKOPOCTH PoO-
CTa Macchbl TesJa MSCHBIX MOPOJ, KHUBOTHBIX
6e3 yyeTa MHHepaau3anuu U ¢$opMHUpOBa-
HUSI KOCTHO-XpSALIEBOM TKaHH, 3a4acTylo
OPUBOAUT K HapYILIEHUIO POCTA U Pa3BUTHUS
opranusma. [Ipy 3TOM COBpeMeHHbIU PbIHOK
BeTepUHApHbIX NpenapaToB s dapmako-
KOPPEKIIMHM KOCTHBIX MaTOJOTUH O4YeHb
OrpaHMUYEH U NpeJCTaBJeH, B OCHOBHOM, MU-
Hepa/JbHbIMU U BUTAMHUHHBIMHM [JJ060aBKaMH.

Y4uTeIBas CJ0XUBLIMECAd NpPOOJEMbl B KH-
BOTHOBOJICTBe, ObLJIO pa3paboTaHO HOBOE
KOMILJIEKCHOe ¢dapMaKoJIoruyeckoe Ccpej-
CTBO /11 NPOQUIAKTHUKHU U JIeYeHUS OCTeo-
auctpodudeckux 3aboseBanui [4, 5].
MeToauKka wMccaeAoBaHUM. PaboThl
poBeJleHbl B COOTBETCTBUU € «PykoBoj-
CTBOM IO 3KCHEPUMEHTaJbHOMY (JOKJHUHU-
YeCKOMY) U3Y4YEeHHUI0 HOBBbIX (papMaKoJIOTH-
YeCKHUX BelleCcTB» IM0J, 00llel peaakideu
npo¢. P. Y. XabpueBa (2005), «PykoBoja-
CTBOM IO NPOBEJEHUI0 JJOKJWHHUYECKUX MC-
CleJOBaHUN  JIeKapCTBEHHBIX  CpPEJACTB»
(uacTb nepBas) noj penakuuei A. H. Mupo-
HoBa (2012), I[lpaBuiaMu npoBeJeHHUS [0-
KJIMHUYECKOTO HCCJe0BaHUS JIeKapCTBEH-
HOI'0 CpeJiCTBa [JiJI1 BeTePUHAPHOI0 NpuMe-
HeHus ([Ipuka3s MuHcenbxo3a P® ot 6 mapTa
2018 r. Ne101 «0O6 yTBepxaeHuu IIpaBua
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NpoBeJieHUs] JOKJIUHUYECKOr0 HCCIe/[0Ba-
HUS JIEKAapCTBEHHOTO Cpe/CTBA JJ1 BeTepu-
HApHOTO MNpPUMEHEHMs, KJIUHUYECKOTO WC-
cle/loBaHUsl JIEKAapCTBEHHOT0 Mpemnapara
JUI1 BETEPUHAPHOr0 NMPHUMeHeHUs, Ucciefo-
BaHUsI OHWOIKBUBAJIEHTHOCTU JIEKAapCTBEH-
HOrO Inpenapara /iJii BeTepUHApHOIo MpHU-
meHeHus»), I'OCT 33216-2014 «PykoBog-
CTBO IO COJlep>KaHUIO U yXoAy 3a Jiabopa-
TOPHBIMU >KUBOTHBIMU. [IpaBunia copepxa-
HUS U YXO0/ia 3a JIabOpaTOPHBIMU IPbI3YHAMU
Y KpoJIMKaMm» [3].

Jlnsa peanvsaluy KJIWHUYECKOW 4YacTH
JKCIepUMeHTa 6b10 cPOPMUPOBAHBI 4 3KC-
nepuMeHTa/IbHble TPYINbI KPbIC-aHAJIOTOB —
3 ombITHbIE TPyNIlbl U OJHA KOHTPOJIbHAS.
Kaxpgasa rpynna Bkiwodvasa 10 KMUBOTHBIX
MaKCUMaJIbHO OJIM3KUX 110 BO3PACTy U Macce
Tesia. [lepBasg ombITHasA Tpynna >XUBOTHBIX
noJiydaJsia ucciaelyeMbli obpasel KOBOCTUMA
B Jl03e, cocTaBJsoued 1/10 oT MakCcuMasib-
HO BBE/IEHHOM B OCTPOM 3KcrepuMeHTe (748
MT' /KT Macchbl TeJia), BTopas rpynna noJjyya-
jJa 1/20 oT MakcUMaJIbHO BBEJEHHOM [103bI
(374 Mr/kr Maccol Tesa), TpeTbsl — COOTBET-
cTBeHHO - 1/50 oT MaKCcMMa/JIbHO BBeJIEHHOM
(149,6 Mr/kr mMaccel TeJia), 4YeTBepTas Ipym-
Ia KpbIC He moJiyyasia ucclelyeMoe Cpej-
CTBO.

XpoHUueckasi TOKCUYHOCTb 00Opa3lioB
KOBOCTHMMA HCCJIe[j0oBajaCcb INpPU HX Mepo-
paJibHOM BBeJIEHUH JIabOpPaTOPHBIM KpbICaM
C mnomoluiblo 60JitocoB. 06Ias MPOOHKHU-
TeJIbHOCTb HabOJ/II0/leHUs 3a )XUBOTHBIMU CO-
ctaBusia 100 cyTtok, Bkaro4dad 90 cyTok BBe-
JleHus1 obpasua nuwc 10 cyTok nepuoja Boc-
CTAHOBJIEHUS MOCJIe UX OTMEHBI (/151 OLlEHKH
06pPaTHMOCTU BO3MOXKHbBIX TOKCUYECKUX I-
dekToB). OLeHHBaJOCh 06lllee COCTOSTHUE
»KUBOTHbIX, 0COOEHHOCTH UX MOBEJEHHS, UH-
TEHCUBHOCTb U XapaKTep JBUraTeJbHOU aK-
THBHOCTH, TOHYC CKeJIETHbIX MBI, Xapak-
Tep /JbIXaTeJbHbIX JBWXEHUH, COCTOSIHUE
IIEPCTHOTO U KOXHOTO IOKPOBAa, OKpacka
CJIU3UCTBIX 000JI04YEK, KOHCUCTEHLUs ¢e-
KaJIbHbIX MacC, BbDKMBAEMOCTb >KUBOTHBIX,
M3MeHeHHe MaccChl TeJsa, NOTpebJieHUe Kop-

Ma 4 BOJbl U OMOXMMHYECKHE IOKa3aTesau
KpoBU. B cepeguHe (45 fgeHb) U B KOHILE
oneiTa (90 feHb) M3 KaXAOW Ipynnbl OTOU-
pasioch MO 5 KUBOTHBIX, ¥ KOTOPbIX NPOU3-
BOJMWJIOCH B3(THE KPOBMU JJid OHMOXUMHUYe-
CKOT0 UCCJIeJOBaHUS.

Pe3ysbTaThl MCCIeAOBAaHUM U MX
o6cykAeHue. B pesysbTaTe npoBefeHHBIX
UCC/IeJOBAHUM YCTAHOBJIEHO, YTO KaK B Iie-
puoz 90-AHEBHOrO MepopajbHOrO BBeJleHUS
JIabopaTOpPHBIM KpbICaM KOBOCTHMaA, TaK U B
10-gHeBHBIK MepuOJ], OTMeHbl I0Ka3aTeJb
COXPaHHOCTH »KUBOTHBIX BO BCeX rpynmax co-
ctaBua 100 %.

[Ipy KJIMHUYECKOM OCMOTpE KUBOTHBIX
BCEX ONBITHBIX IPYNI B CPpaBHEHUMU C KOH-
TPOJIbHOW TPYNIIOW 3HAYMMBIX Pa3IMYUM B
NoKasaTeJgdX pUTMa /JIbIXaHHUsl U TeMIlepaTy-
pbI Tesla BbISIBJIEHO He ObLIO: JbIXaHHEe CMe-
IIaHHOr'0 TUIMA, 6€3 XpUNOB U KpenuTaluy,
COOTBETCTBYeT (QHU3UOJIOTUUYECKON HOPME,
yrxaHUe OTCyTcTByeT. [I[pu3HakoB Bblnaje-
HUS LIepPCTH, aJoNeliuid, U3MeHeHUs [|BeTa U
CTPYKTYpbl He YCTAaHOBJIEHO, CJIU3UCThIE
060JIOUKM PO30BOr0 I[BeTa 06e3 MoBpexje-
HUH, allleTUT U aKTUBHOCTb B HOpME, Jede-
Kaiuus B HopMe. /liMTesbHOe NMpPUMeHEeHUe
KOBOCTMMa B H3y4YaeMbIX [ 03UPOBKax He
OKa3aJI0o HeraTUBHOTO BJIUSIHHMS Ha POCT U
pa3BUTHE KpbIC. B TeyeHue Bcero akcrepu-
MeHTa IOKasaTeJM MacChbl Tesjla KpbIC BCEX
IPYI He BBIXOJMJIU 3a Npejiesibl JUuana3oHa
dusunosioruueckod HOpPMbl BHJa (TabJuuia
1).

B 1 oneITHOM Irpymiie CpesHeCYyTOYHbIN
npupocT 661 Ha 2,1 % HUXKe KOHTPOJIbHBIX
aHaJIOroOB, HO HaXO/MUJICS Ha YPOBHE HOPMBbI
BuZa. Bo 2 ¥ 3 onbITHBIX rpynnax AaHHbIN
NoKasaTeJ/b IpeBblllia/l 3HAaYeHUS KOHTPOJIS
Ha 1,1 % u 6,3 % cooTBeTcTBeHHO. PU3MO-
JIOTUYECKW HOpMaJsibHas JWHAaMHMKa MacChl
TeJla KPbIC ONBITHBIX IPYNI U MUHUMaJIbHbIE
pacxoXKJeHus JaHHOr0 INoKa3aTeJsisl C KOH-
TPOJIbHBIMHA aHaJIOTAaMU CBUJETENbCTBYET
06 OTCYTCTBUM TOKCUYECKOTO BJIMSHUSA Mpe-
napata KOBOCTUM Ha POCT U pa3BUTHE T'Pbl-
3YHOB.
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Ta6suna 1 - /luHaMuKa Macchl Tesa J1abopaTOPHBIX KPbIC MIPU U3YYEHUH XPOHUYECKON TOK-
CUYHOCTHU KoBocTHUMA (M+m; n=10)

Macca tena (r)
Mpu- CpepHe-
['pynna poct CyT.
1 feHb 15 geup | 30 geHb 45 neHb 60 neHb 75 neHb 90 fneHb Macchl o
Tesa ocl?r )
% | P
1 onbITHasA 103,5+2,41 (123,8+2,19(137,3+1,51|150,8+1,73 (165,2+1,95 |177,1+1,55 [187,4+2,03 (81,1 0,93
2 OIBbITHAsA 102,2+2,12 |123,3+1,42|138,4+1,45(153,8+1,33 |166,7+1,97 |178,5+1,67 |188,9+2,19 (84,8 0,96
3 onbITHas 105,0+0,84 (127,4+1,13(144,1+1,27(160,3+0,82 (173,1+1,47 |185,5+1,75 {195,9+1,31* (86,6 1,01
gg:Tpo’“" 103,242,55 |120,5+1,89|138,3+2,11|154,1 +1,57(169,3 +2,33|178,7 +1,77(189,1£2,13 |83,2 0,95

[IpuMeyaHue: cTeneHb JOCTOBEPHOCTHU MO OTHOIIEHUIO K KOHTpoJIto: * p<0,05.

[Ipy oneHke OUMOXWUMUYECKOTO TOMEO-
CTa3a KpOBU YCTAaHOBJIEHO, YTO BCe UCC/ENY-
eMble TOKa3aTeJd CbIBOPOTKH KpPOBH Kak
ONBITHBIX, TAK U KOHTPOJIbHBIX KPbIC HAXO-
JWJIMCh B NpeJesiax BUA0BOW U BO3PACTHOU
HOpPMbI (Tabsinua 2).

[lpy aHa/M3e AaKTUBHOCTU aMUHO-
TpaHcdepas OTHOCHUTENBHO KOHTPOJIbHBIX
KpbIC I0OCTOBEpPHbIe M3MEHEHHUs ObLIN yCTa-
HOBJIEHBI TOJILKO B 1 ONBITHOM rpyIIe, Mo-
JlydyaBllel KOBOCTUM. 31ecb K 90 JHIO 3KC-

nepuMeHTa ypoBeHb AJAT 6b11 Ha 10,4 %
BbIIlIEe, YTO MOXKET OBbITh CBA3aHO C BHICOKOM
dapmMakoJIOrM4eCcKOM Harpy3kod Ha opra-
HU3M KPbIC BCJIE/ICTBUE €XeJHEBHOTO MAJIU-
TEJIbHOTO TNPUMEHEHUS] MOBBIIIEHHBIX [103
npenapaTa B TeYeHHEe JJUTEeJbHOTO MepUo-
Ja. CyleCTBEHHbIX pa3JIMYUHU B yIJIEBOJHOM,
JUIIUJHOM U NHUTMEHTHOM OOMeHax MexAy
ONBITHBIMU U KOHTPOJIbHOW TpyNIOH yCTa-
HOBJIEHO He OBbLJIO.

Tab6auua 2 - bBuoxuMuyeckue nokasaTes i KpOBU JIAGOPATOPHbBIX KPbIC MPH U3yYEHUH
XPOHHYECKOW TOKCUYHOCTHU 06pa3siia npenapata KoBocTuM (M+m; n=5)

['pynnel
[lokazaTenu 1 onbiTHas 2 OonbITHad 3 onbITHas KoHTpoIbHas
(748 mr/kr) (374 mr/kr) (149,6 mr/kr)
45 neHb vccaes0BaHUHN
061t 6e0K, I'/J1 67,9+ 0,93 70,3+ 0,98 72,4+ 1,07 69,7+ 1,58
MoueBUHa, MMOJIb/JI 7,2+0,13 7,1+0,09 7,4+0,11 7,6+0,19
XoJiecTepuH, MMOJIb/ I 1,6+0,07 1,7+0,10 1,8+0,05 1,8+0,11
['J110K03a, MMOJIb/ /T 7,5£0,11 7,6£0,11 7,9+0,12 7,8+0,19
AnAT,En/n 39,9+1,26 35,7£1,17 34,6+0,83 37,9+0,95
AcAT, En/n 88,1+1,06 79,1+1,01 80,8+0,65 86,5+1,35
06U 6UAMPYOUH, MKMOJIb/ /T 7,03£0,09 7,12+0,11 6,94+0,09 6,82+0,18
90 neHb UccaeJOBaHUMN
061t 6esoK, r/a 68,4+1,19 71,0+0,71 72,1+0,43 70,5+0,75
MouyeBUHa, MMOJIb/JI 7,0£0,09 6,9+£0,04 6,8+0,08 7,3£0,07
XoJiecTepuH, MMOJIb/J1 1,7+0,04 1,5+0,03 1,9+0,11 1,7+0,03
['J110K03a, MMOJIb/ 1T 7,5+0,14 7,5+0,04 7,8+0,08 7,7+0,09
AnAT,En/a 40,3+0,69* 36,6+0,25 35,0+0,41 36,5+0,4
AcAT,En/n 82,5+0,57 80,9+0,49 79,2+0,71 87,4+0,99
061U GUAMPYOUH, MKMOJIb/JT 7,30+0,04* 7,18+0,07 7,02+0,10 6,90+0,11

[I[puMeyaHue: cTeneHb JOCTOBEPHOCTHU MO OTHOIIEHUIO K KOHTpoJII0: * p<0,05.
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[Ipy olLleHKe aKTUBHOCTH IIeJIOYHOU
docdaTasbl BbIABIEHO, YTO B 3 rpymmne c
NpUMeHeHHEM KOBOCTHMMAa MOKa3aTesb ObLI
BbIllle KOHTPOJIbHBIX aHas0roB Ha 7,4 %, B 1
¥ 2 rpynnax 6sL1 Hke Ha 10,0 1 5,5 % cooT-
BeTcTBeHHO (puc. 1). Ilogo6HbIN 3¢ dekT
00yCJIOBJIEH BO3MOXXHOU BbIPAOOTKOM KOCT-
HOU LiesiouHOM pocdaTassl, NpoAyLUPyeMOI
ocTeobJsiacTaMM - KPYMHBIMU OJHOSIJ€PHbI-
MU KJIETKaMH, JieXKalldMU Ha MOBEPXHOCTH
KOCTHOTO MaTpUKCa B MeCTaX MHTEHCUBHOTO
dbopMHUpOBaHUS KOCTH, 4YTO 4Yalle BCEro
HabJiloJjlaeTcss B MOJIOJIOM BO3pacTe, B TOM
4YHCJie U Y KPbIC. A MOCKOJIBKY UCCe/lyeMble
dapmakosioruyeckde cpejcTBa 06J1aJjal0T
BbIPaXXEHHBIM BJIMSIHUEM Ha KOCTHYIO TKaHb,
B ONBITHBIX FPyNax C IpUMMeHEHUEM OoJiee
BBICOKHX /103 IMpOLecChl KabLUUKALUU

UAYT 60Jiee UHTEHCHUBHO, U3-3a Yero KOCTHas
TKaHb (QopMUpyeTcs ObICTpee, OKa3blBas
BJMSIHME Ha KOHLIEHTPALMI0O KOCTHOM Iie-
JIoyHOU dpocdaTassbl.

KoBocTuM oka3a/l BblpakeHHOE BJIMS-
HUe Ha MUHEepPa/JIbHbIH OOMEH, YTO MPOSIBU-
Jlocb 6oJiee BBICOKMM YpOBHEM 00lLIero
KaspLus. Pa3HUIAa ¢ KOHTPOJIbHBIMH KpbICa-
MU 10 JAHHOMY IOKasaTearw K 90 gHIO B
rpynmnax, oJy4aBIIMX KOBOCTHM, COCTaBUJIA
31,8% (1 omnwiTHan), 27,2 % (2 onblTHadA) u
18,2 % (3 rpynma) B CTOPOHY yBeJUYEHUSs
NI0KasaTeJs B ONBITHBIX rpymnnax. [Ipy aTom
1o ¢ochopy B CbIBOPOTKE KPOBU YCTAaHOBJIE-
Ha obpaTHas AMHAMHUKa — BO BCEX ONbITHBIX
rpynmnax WjeT CHUXKEHHE JAaHHOro IMOoKasa-
TeJsis 3a cyeT peryasanuu Ca : P cooTHoeHus

(puc. 1).

3,5 703.8 - 720
- 700

3 2.9 2,8
2,6 - 680
2,5 2.2 655,5 - 660
5 2 640
6192 17 620

15 Lo
: 589,7 13 - 600
1 - 580
05 - 560
' - 540
0 520
1 ompITHas TpyIIa 2 OTBITHAS TPyIIa 3 ombITHAs TpyIIa KontponpHas rpymma
Ca (MMoJIB/11) P (mmone/n) WD (Egn/n) - BcmomoraTtensHast och

PucyHok 1- Mapkepbl MUHEPAJIbHOTO 06MeHa B KPOBH KPbIC, MOJy4aBIIMX KOBOCTUM
B TedeHHe 90 nHeH

BoiBoabl. AHanv3 MNOJIyYeHHBIX [aH-
HBIX I103BOJISIET C/e/1aTh BbIBOJ, YTO IpHUMe-
HeHHe KoBocTHMa B TeueHue 90 nHel B Jo-
3ax 748 mr/kr, 374 mr/kr u 149,6 mr/kr He
CONPOBOX/JAeTCd pa3BUTHEM CUMITOMOB
MHTOKCUKALlMKd OpraHM3Ma, 4YTO MOJTBep-
KJAeTC COXPAaHHOCTBIO >XUBOTHBIX, I10JIO-
)KUTEJIbHOU OUHAMHUKOW NPUPOCTAa MacCChl
TeJa W OUOXMMHUYECKHMHU IOKa3aTeJsiMU
KpPOBH KpBbIC.
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