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QPDEKTUBHOCTb PYMAIJIOHA MPU 3KCMNMEPUMEHTAJIbHOM

OCTEOAPTPUTE Y KPbIC

A. A. Hepopy6os', I. 3. Bpkuu', O. A. 3eipsiHos', [I. M. llucuubixa’,

0. A. Kyanaii2, C. U. AntyxoBa2"

OuereH 3(¢exT mpuMeHeHHs pyMalloHa IIPH SKCIICPHMEHTAIFHOM OCTEOapTpUTe Y
KpbIc. Beero 0bU10 cMoIennpoBaHo 2 BapHaHTa SKCIIEPUMEHTAIFHOTO OCTE0apTPUTA: UHIY-
LUPOBaHHEIA Homaneratom monoHarpust (MOJI) M MHAYIMPOBAHHBIH EKCAMETAa30HOM
(JAEKC). Kaxnas Mojenb BKIFOUaia B ce0s rpymiy npuMeHeHust pymanona (0,5 M BHyTpH-
MBIIICYHO, 3 pa3a B HEJIENIO B TEYCHUE 7 HEElb) U OHY T'PYIIITY MMOJOKUTEILHOTO KOHTPO-
st (0,5 mit 0,9 % pacTBopa HaTpusl XJI0pUJa BHYTPUMBIIIEUHO), JONOIHUTEIBHO ObLIA BbI-
JieJIeHa TPyYIIa HATUBHOTO KOHTPOIsL. D(heKT MpUMEHEHNUS Iperapara ONCHUBAIH 110 00b-
€KTHBHBIM IIPH3HAKaM (BBIPRKEHHOCTD 3200JIEBaHs, YPOBEHB MOBPEKICHUI CyCTaBOB), IO~
BEJICHYECKUM TeCTaM Ha ITOABIKHOCTD, aHAJIIE3HH, JTaO0PaTOPHOMY aHAJIH3y KPOBH, a TaK-
JKE Pe3ysIbTaTaM THCTOIOTHYECKOTO HCCICNOBAHMS TKaHeH cycTaBoB. Pymamon” ocrmaGs
IPHU3HAKY BBIPAXKEHHOCTH 3a00neBanust Ha 49 neHp uccnenosanus ¢ 1,4 1o 0,2 6amioB B Mo-
nemu JIEKC u ¢ 2,4 10 0,8 6amio B Mozern MOJI, a TskecTs pa3BUTHUS OCTEOAPTPUTA — C
2,4 10 0,6 u ¢ 2,6 1o 0,8 6am1oB, cOOTBETCTBEHHO (p < 0,05). B rpynnax npumeHeHus pyma-
JIOHa Ha 00EUX MOJEISIX OCTe0apTPHUTa OTMEUEHBI OoJiee HU3KHI MOKa3aTeNlb 1yBCTBUTEIb-
HOCTH K 00J1eBOMY CTHMYIy — Oosee 4eM Ha 38 % u Oosiee BHICOKHH yPOBEHb JABUTATEINb-
HOM aKTHBHOCTH >KMBOTHBIX — Oosee ueM Ha 8 % (p < 0,05). B rpynnax npumeHeHus pyma-
JIOHa B 00€HUX MOJIEIISIX OCTE0AaPTPUTa OTMEUEHBI 00JIee HU3KHE YPOBHU IIOKa3aTeel Bocma-
nenuss — C-peakTHBHOTO Oelika W MHTepIieHKHHA-1[, a Takke 0osiee BHICOKHE — MPOTHBO-
BOCHAINTENBHBIX IUTOKWHOB — WHTepnelknHa-4 W uHTepneiiknHa-10, cpaBHHMBIE C
YPOBHEM TpyIIbl HATUBHOTO KOHTpOuis (p < 0,05). TIpu comnocTaBieHn: JaHHBIX THCTOJIOTH-
4yecKoro uccienoBanust (1o mkaue Mankuna 1992 r. 6e3 okpamuBanus cappanuaom-O) Bbl-
SIBJICHO CHYDKCHHUE BBIPQYKEHHOCTH OCTEOAPTPUTA Y KPBIC B TPYIIaX IPUMEHEHUS pPyMaJlOHA
— ¢ 7 no 1,67 GamioB Ha MOIEIH IZOI[ u c 2,17 go 1,17 6amnoB na momenu JEKC
(p <0,05). Pymasion nmpoieMOHCTPHPOBAI BBICOKYIO 3((PEKTUBHOCTh HA IBYX MOJEISAX OC-
TEoapTPHUTa HA CaMIIaX ayTOPEJHBIX KPBIC COIVIACHO OOBbEKTHBHBIM Ja00paTOPHBIM U THCTO-
JIOTUYCCKUM JaHHBIM.
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BBEAOEHUE

Octeoaptput (OA) — 3aboseBaHUE CyCTaBOB, Xapak-
TEPHU3YIOLIeeCst KIETOYHBIM CTPECCOM U Jerpajialeii dKc-
TPALICIUTIONSIPHOTO MaTPUKCA, BO3HHKAIOIIUMH MPH MakK-
PO- WIIN MHUKPOTIOBPEKICHUSIX, KOTOPhIC aKTUBHPYIOT Ta-
TOJIOTUYECKUE TPOLECCHI, BKIIOYAs MPOBOCIAIUTEIBHBIC
MyTH UMMYHHOW CHCTeMbl. YUWThIBas 3Tu JaHHbie, OA
paccMarpuBaeTcs Kak OpraHHoe MopaxkeHue, T.e. 3abolte-
BaHHE BCEro CyCTaBa, IPH KOTOPOM B IPOLIECC BOBJIEKa-
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IOTCSl Xpsilll, CyOXOHApanbHasi KOCTh, CHHOBHAJIbHAS 000-
JIOYKa, CBSA3KH, Karicyna, mbimmsl [1, 17]. Tlpobrema OA
HaxoauTcsl B cepe aKTHBHOTO HMHTEpEca MEIUITMHCKOU
HayKl W OOIIecTBa, TaK Kak 3TO Hamboiee pacmpocTpa-
HEHHOE XPOHHYECKOE 3a00JICBaHUC CyCTaBOB, BBHI3BIBAIO-
Iee TSDKENbIC CTPaJaHus W WHBAJTUIA3ALNI0 COTCH MUII-
JIMOHOB YEJIOBEK BO BceM mupe [3, 16].

Bocmanenue urpaer BeIyIIyro poiib B MHHIIUALUH OC-
TeoapTpuTra U B ero mporpeccud [8,9]. OCHOBHBIMU B
9TOM TIPOLIECCE SBILIOTCS MPOBOCHAIUTEIBHBIC TUTOKH-
HBI, KOTOPBIE CHHTE3UPYIOTCS M BO3ICHCTBYIOT Ha OOJb-
IIMHCTBO KJIETOK-MHIIICHEH B CycTaBe, YK€ Ha caMOi paH-
HEl CTaTuy BOCIAJICHUS, IIABHBIMU CPEITU HUX CUUTAIOT-
cs (hakrop Hekpo3za omyxoiu-o. (PHO-o) u unTepiaekun
(MJI)-1B. Pe3ynbTarhl MHOTHX HCCICIOBAHUIN CBHICTEIb-
CTBYIOT 0 ToM, 4T0 MJI-1[3 GiokupyeT BBIpabOTKY XOHIPO-
[IUTaMH KOMIIOHCHTOB BHEKJICTOYHOTO MaTPUKCA, MPEIISIT-
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CTBYSl CHUHTE3Y KIJIIOUEBBIX CTPYKTYPHBIX O€JIKOB, B TOM
yucne komareHa Il Tuna u npoteornukanoB [6]. WJI-13
TaKXKe CTUMYIHPYET CHHTE3 MATPHUKCHBIX METaJUIONpPO-
tennaz (MMII), npenmymecreerno MMII-1, -3 u -13,
CIOCOOCTBYIONIMX PAa3pPYyHICHUIO CYCTaBHOTO Xxpsma [6].
WJI-1B Bmecte ¢ ®HO-0 cTMyIHpyeT anmonTo3 XOHIPO-
uuToB [13]. Kpome toro, mokazano, uto nanueHTs ¢ OA
UMEIOT MOBBIMICHHBIN ypoBeHb WJI-13 B CBIBOPOTKE KpoO-
BU, CHHOBHAJIBHOHN XHUIKOCTH, CHHOBHAJIIFHON 00ONIOYKE,
XpsIIe U B HEKOTOPBIX (hparMeHTax koctu [19].

C apyroii cTopoHbl, B maroreHeze OA OOJBIIYIO POJIb
UTPAIOT MPOTHBOBOCHAIUTENIBHBIE LIUTOKUHBI, OCHOBHBI-
Mu cpeau Hux cunrtatorcs UJI-4 u NJI-10. I'maBHast QyHk-
st WJI-4 3axmiodaeTcs B PEryssiiuyl Mpoaudepanu u
muddepeHimpoBkr B-muMdonuToB, ero aencTBHE acco-
UAPYETCSl C BBIPAKCHHBIM XOHAPONPOTEKTUBHBIM 3(-
tdekrom [17]. B cBoro ouepenn, MJI-10 yuacTByeT B CTH-
MYJIUPOBAaHUM CHHTe3a KojutareHa Il tuna u arrpexana [6].
Otu cBoiictBa UJI-10, BEpOSTHO, SBISIOTCS PE3yIBTaTOM
CTUMYJISIIIMK cUHTe3a aHtaronucra MJI-1B u TkameBoro
uHTHONTOpa Metamtonporennas-1 (TUMII-1), a Takxe
¢daxtopos pocrta. Taxxe NJI-4 u NJI-10 HHTHOUPYIOT CeK-
peruto MMIT u aronto3 xoHapouuToB [6, 17].

Cpenu Bcex crnoco0oB jekapcTBeHHOM Tepamuun OA
NEPBOC MECTO MPUHAMJICIKUT CUMIITOMATUICCKUM JICKap-
ctBeHHBIM cpenctBaM  (JIC) 3amemieHHOTO JeHCTBHSA
(symptomatic slow-acting drugs, SYSADOA), koropsie
Ternepb OTHOCAT K Oa3UCHOW Tepamuu 3a00JIeBaHus U 00-
JANA0T JOKa3aHHBIMH B MHOTOYHCIICHHBIX METa-aHaU-
3axX CHUMIITOMATUYCCKUM, MNPOTUBOBOCHAJIUTECIIBHBIM U
CTPYKTYpHO-MOAuHIupyonmM 3ddekramu, a Takxe
BBICOKHM TipoduiieM 6e3onacHocTH [2]. st 6oiee ObICT-
pOro Pa3BUTHSA KIMHHYECKOTO 3PQeKTa BO3MOXKHO HC-
noib3oBanue AaHHBIX JIC B JeKapCTBEHHBIX (GopMax Uit
napeHTepanbHoro npumeHenus [5]. Cpenn HHX 0COOBIi
HWHTEPEC BbIZLIBACT PYMaAJIOH (FHI/IKOSaMI/IHOFJII/IKaH-HeH-
TuHbIH kKoMInieke — [AT-TTK).

B uccnenoBanusx in vitro OBUT YaCTHYHO YCTaHOBIICH
MEXaHU3M JICHCTBUS pyMasioHa Ha MPOLECCH aHA00IH3Ma
" Karaboiu3Ma B OCHOBHBIX TKaHsX cycrasa [10]. OH or-
yacTh OOYCIIOBJIEH HAJIMYMEM BBICOKOM KOHLIEHTpAIH
XOHJIPOUTHH CyNb(daTa, OKa3pIBalOLIETO TOPMO3AIICE JCH-
CTBHE Ha CHHTE3 MPOBOCIIAJIUTEIBHBIX INTOKUHOB B TKa-
HSX CyCTaBa, IyTeM CHIDKCHUS aKTHBAIMU PELenTopa K
WJI-1 u mapymeHusl TpaHCIOKAIMK siiepHoro (akropa
tpanckpunuuu kB (NF-xB). Jlepmaran- u keparan-cyib-
¢at, B COBOKYITHOCTHU C F'MAlypOHOBOM KHCIIOTOH, obecre-
YHBAIOT META0OINYCCKYI0 aKTHBHOCTh KJIETOK U CTPYKTY-
pHupoBaHHe MaTpHkca xpsma. K ToMy ke THamypoHOBast
KHCJIOTa, TOCPEICTBOM B3aMMOJACHCTBHS C pELENTOpaMU
CD44, yBennumnBaeT cUHTE3 COOCTBEHHBIX HUTEH rHaypo-
Hara, CIYKallluX CTPYKTYPHOH eIMHHLIEH MPOTEONTUKAHOB
xpsima [1].

B skcriepuMeHTaNBHBIX paboTax OBLIO MOKa3aHO, 4TO
NPUMEHEHNE PYyMaJIOHa CTUMYJIMPOBAJIO MOMIOMIEHHE °S
MPOTEONNIUKaHaMH peOepHOro XpAlla Y KpbIC, a TAKKE B

A. A. Henopy0oB u ap.

KyNbType 3[0POBOTO U MOPAKEHHOIO BOCIAJICHUEM CyC-
TaBHOTO Xpsla yenoBeka. Kpome Toro, pyMasloH CTUMY-
JMPOBAJI CUHTE3 KOJIJIareHa B KyJIbTypax u3MeHeHHoi OA
XPSIIEBON TKAaHW YEJIOBEKA, YTO OMPEIEIISUIN 10 MOTIIOIIe-
muio SH-nposnuna, a B 310poBoM xpsmte 510 JIC ykasaH-
HBIE TpoLiecchl He u3MeHsuto [10].

In vitro pymMalloH MIPUBOIWI K J0303aBUCHMOMY HHIH-
OMpOBaHUIO AKTUBHOCTH KaK KOJUIAreHa3bl, TAK U MPOTEO-
rukanasbl [21]. 9to JIC crmocoOHO CeNeKTHBHO OJIOKUPO-
BaTh CUHTE3 MPOTEHHA3bl, akTUBaLMIO CKpbIToil MMII u
ycunuBath Beipabotky TUMII [10].

Pymanon® B TeueHHe HECKOIBKHX JIECATUIETUH IIUPO-
KO mcrmonb3yercs: s jedeHus: OA BO MHOTHX CTpaHax
Mupa. bpla BbIIOIHEHA Cepusl IBOMHBIX CIIENBIX paHIo-
MU3UPOBAHHbBIX KIMHUYECKMX HCCIEIOBaHUH, IOKa3aB-
[IMX aHAIBIETUYECKHUA U CTPYKTYPHO-MOIU(PHLIAPYIOIIUN
3¢ deKT, a TakkKe BEICOKHN MPOoQHiIb 6€30MaCHOCTH ITOTO
JIC [4]. B KIMHWYECKUX HCCICHOBAHUSAX IJIs OICHKH
BJIMSIHUS Ha MPOIPEeCCUPOBAHUE HMCIIOIb30BaJIaCh PEHTTeE-
Horpadus U MarHUTHO-pe30HaHCHas Tomorpadus (MPT).
i onpenienieHust HEMOCPEICTBEHHOTO BIMSHUS MapeHTe-
paJIbHO BBOJMMOTI'O PyMaJjlOHa Ha XPSIIL MPOBOJUINCH UC-
CJIEIOBaHMsI Ha 3KCIepUMEHTaNbHbIX Monemsix OA [7],
TaK KaK OHH MTO3BOJIIOT OIIEHUTH MOpP(OIOTHYEeCKHe H3-
MEHEHHUs XPSILLEBON TKaHU B PE3YJIbTaTe IPUMEHEHHUS 3TO-
ro JIC. B npoBen€HHBIX paHee paboTax HCIIOIb30BAIUCDH
aKTyaJbHbIE Ha TOT MOMEHT Mozenu OA — ¢ UCIIONIb30Ba-
HueM manauHa u jaekcamerasona (JIEKC). B nacrosmiee
BpeMst Hanbomnee Onuskorr kK OA cuuTaercss MOJIEb C UC-
MOJIb30BAaHUEM Hopamerata MOHOHATPHS (VIOI[). bruto
IIPUHATO pELIEHUE OCYIIECTBUTH HACTOSILLIEE HCCIIeN0oBa-
HHE JUIS OATBEP KICHUS 3P (HEKTHBHOCTH pyMalioHa Ha 2
momensix OA — cospemennoit MOJI u TpauiuoHHOI
JEKC.

Lenp uccienoBanusi — ONEHUTH 3(H(HEKTUBHOCTD PY-
MaJioHa Ha MOJIENSAX IKCIEPUMEHTAIBHOIO OCTEOAPTPUTA
Y KpBIC.

METOAbl NCCNEOOBAHUA

Hccnenoranne npoBeieHo Ha 50 ayTOpeHBIX KpbIcax
SD (camuax), npuoOpeTreHHbIX B (hunnane “AHapeeBka”
OI'bYH HUEMT ®MBA Poccun.

Paboty ¢ *MBOTHBIMH NPOBOAWIN COINIACHO TpeOoBa-
HUSM CIEAYIONIUX JOKYMEHTOB: PykoBoACTBO 1o comep-
KAHUIO ¥ HCIIONB30BAaHHUIO JIAOOPAaTOPHBIX JKUBOTHBIX
(1996), Canurapusie npasuia CIT 2.2.1.3218-14 (“Canu-
TapHO-3MUIEMHOJIOTHYECKHE TPEOOBAHUSI K YCTPOUCTBY,
000PYAOBAHUIO U COJACPIKAHHUIO 3KCIEPHUMEHTAIBHO-OHO-
JOTWYECKNX KIMHUK (BHBapumeB))” oT 29 aprycra 2014 .
Ne 51, TOCT P 55453-2013.

ChopmMupoBaHo 5 3KCIIEPUMEHTAIBHBIX TPYII KPBIC,
mo 10 camuoB B kaxnou rpynne. Ilocne mpoxoxaeHHs
JKUBOTHBIMU 6 JHEW KapaHTHHA, KaXKJOMY >KHBOTHOMY
OBUT MPUCBOEH MHAMBHAYaTbHBIM HOMep. VccnenoBanne
pymaiiona 0110 TipoBeieHo Ha 2 monensax OA y kpeic. Ka-
JKas MOZiesIb BKITIOUasia B ce0sl OMBITHYIO IpyHIly (IpruMe-
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Tabnuua 1. OueHka pa3BUTHS OCTE0APTPUTA
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3Ha‘ICHI/Ie, Oael [Ikama BBIPAXXCHHOCTH 3a001eBaHUs [Ikana TsKeCTH ocTcoapTpuTa
0 JlBuraercs HOpMaJbHO Hopma
1 HeGomnpmas xpomora Msirkast IPUIyXJIOCTh U KPaCHOTA
2 Tsoxenast XxpoMoTa YMepeHHas IPUITyXJIOCTh U KpacHOTa
3 OTKa3 onupaThCs Ha Jamy 3HAYUTENBHEIH OTEK, I)pUTeMa, MoTepsl QYyHKIMOHAIBHOCTH JIBYX JIall
4 OTKa3 OT ABMXKEHUM [TosHas norepst yHKIMOHAIBHOCTH TPEX JIall

HeHue pymanioHa 0,5 MiI) W TPYIIy MOJOXHUTEIBHOTO
koHTpouts (0,5 mit 0,9 % pacTBopa HaTpus XJIOpUIA).

Just coznanust mozenerd OA MCIONB3YIOTCS pa3InIHbIC
(hapMaKoIOTHUECKUE BEIIECTBA, KOTOPHIE BBOASAT B IIO-
JIOCTh CYCTaBa.

MopoameTar MOHOHATPHs SABIAETCS METAaGOIMUECKUM
HHTHOUTOPOM, KOTOPBIN HapymaeT KJICTOYHBIA adpOOHBIH
MyTh IIMKOJIM3a U BBI3BIBACT THOEIH KIETOK ITOCPEICTBOM
WHTAOMPOBAaHUSI aKTHBHOCTH IJIMIIEPabaeru-3-pocdar-
JETUIPOTCHA3bl B XOHAPOINTaX. BBenenne kpeicaM Hox-
arierara MOHOHATPHS ITO3BOJISICT MHIYIUPOBATH IATONO-
THYECKUI mporecc, cxoqubii ¢ OA denoBeka 1Mo OCHOB-
HBIM TIPOSIBIICHUSM, TIPHYEM MaTOIOTHUCCKUE U3MEHCHHUS
BO3HHKAIOT KaK B CYCTaBHOM XpsiIie (BKIIOYAsl yMEHBIIe-
HHUE KOIMYECTBA XOHAPOIUTOB), TAaK M B CHHOBHAIHLHOU
MembOpane [12, 20]. Ha takoi momenmu OA moka3aHo, 4To B
CHHOBHAJBHBIX (hHOpoOIacTax ObUIN aKTHBHPOBAHBI (aK-
topel Bocniasienust ®HO-a, NJI-1B3, WJI-17a u UJI-8, o
CpPaBHEHHIO CO 30POBBIMHU Kpbicamu [ 13].

I'MIOKOKOPTUKOCTEPOUABI UCIIONB3YIOT NpH 3aboseBa-
HUSIX cycTaBoB Oomnee 50 JieT, OMHAKO BO3MOXKHOCTH HX
MIPUMEHEHHUS OCTAETCSI CIIOPHOI N3-3a BOSHUKHOBEHHUS 110-
TEHIUAIFHO OMACHBIX MOOOUHBIX 3 dekToB [7]. B MHOTO-
YHCIIEHHBIX HCCIEA0BAHUIX OBIIO MOATBEPIKACHO 3HAYM-
TEJIbHOE YBEJIIMUEHHUE CKOPOCTH AMONTO3a XOHIPOLUTOB, a
TaK)Xe Pa3BUTUE KOMIUIEKCA HAPYIIEHUH CTPYKTYpPHOU Op-
TaHU3AlUU CYCTaBHOTO XPSINA, KOTOPbIE COMPOBOXKIAIOT-
Csl Ha TKAaHEBOM YPOBHE HHU3KOH NJIOTHOCTBIO KJIETOK BO
BCEX 30HAX M JIeCTpyKIel marpukca. OOHapyKeHO IOo-
JTaBJIeHNE MeTa0oNn3Ma Xpsiliia Mpu BBEACHUH JeKCaMeTa-
30HA B J103¢ 3 MI/KT B HEJEII0 BHYTPUMBIIICYHO, a TAKXKe
Gosee BBICOKAs! CKOPOCTh THOENN KIICTOK B XPSIIIE yxKe de-
pe3 3 venenu [7].

Jl1 onTBep KACHUs MOIYYEHHBIX PaHEE PE3yIbTaToOB
¢ ucnons3oBanneM monenn JEKC u onenkn >¢ddexrus-

HOCTH pyMaJIOHa TIPH HCIHOJB30BAaHIH COBPEMEHHOH MO-
nem OA MOJI G110 MPHHATO pelieHHe NPOBECTH JaH-
HYI0 paboTy. B onieHKy 3¢ deKTHBHOCTH OBUTH BKIIFOYEHBI
paHee He M3ydYaBIIHECS ITapaMeTpsl — AWHAMUKA YPOBHSI
HECKOJIBKHX TIPO- U IPOTHBOBOCHAIUTEILHBIX INTOKIHOB
B TUTa3M€ KPOBH KUBOTHBIX.

Mooenv FIOﬂ: KpbICaM TOJ] MHTATISIIIUOHHOM HapKO30M
1,5 % n3odaypaHa BBOAWIN B CYCTaBHYIO ITOJIOCTH JICBOTO
Y TIPaBOTO KoJieHa ¢ ToMoInbio urisl G31 uepes3 cyxoxu-
JIWe HaJAKOJNIeHHWKa | Mr #omoamerara MOHOHATPHS
(Sigma, CIHIA), pactBopeHHOTO B 50 MK CTEpHIIEHOTO
0,9 % pactBopa Harpus xjopuza. [locne BBeneHus 3TOro
BEIIIECTBA CYCTAB IOJBEPTAIN PACTSHKCHHIO M CTHOAHUIO
3a/IHell KOHEYHOCTH, TIOBTOPEHHE 5 pa3.

Mooenv JIEKC: xpbicaM BBOJWIN | MI' IeKCaMeTa30Ha
BHYTPUMBIIIEYHO 3 pa3a B HEJEIIO B TCUCHUE 7 HENEIb.

Pymanon® (coctaB Ha 1 MiI mpemapara) — OSKCTPaKT
pebepHOro Xpsima M SKCTPAKT KOCTHOTO MO3Tra TelsT (B
cootHomeHun ot 1:2 mo 1:4 mo macce), comepskariero
IIMKO3aMUHOTIIMKaH-TIenTHIHbIH KoMIuteke (TAT-TTK) —
2,25wmr. TAT-TIK comepXHT XOHJIPOUTHH-4-CyIb(ar
(64,5 %), xorOpoutHH-6-cynbdar (16,5 %), XOHAPOUTHH
(9, %), nmepmaran-cynbdar (3,4 %), THAITypOHOBYIO KH-
cioty (2,1 %), keparan-cynsdar (4,0 %) u mentuas [18].

Pymanon® 3aperucTpupoBaH B KaueCTBE JIEKAPCTBEH-
HOTO CpeACTBa perenTypHoro ornycka B Poccuiickoin ®De-
nepammu ¢ 2008 1. (PeructpanmmnonHoe ynocroBepenne Ne
P N001330/01 or 22.07.2008, BbLIaHHOE MHUH3IPABOM
Poccum).

Pymanon® BBOIMIIM JKUBOTHBIM BHYTPHUMEBIIICYHO B
nmo3ze 1,125 mr (0,5 mur) 3 paza B HeAenmo B IEPBOM MOJI0-
BUHE JHS Ha 3 cyTku mocie uHayKinuu OA B TeueHue 7
Henenb. JKUBOTHBIM TPYIIIBI MTOJIOKUTEIEHOTO U HHTAKT-
HOTO KOHTPOJII B KavyecTBE IUIAe00 BHYTPHUMBIILICYHO
oM 0,9 % pacTBOp HaTpuUs XJI0opUia.

®

Tabnuua 2. T'mcronormyeckasi mMKana NoBpexIeHUs Mpu octeoaprpure (mkajga MaHKUHA)

3HaueHue CrpykTypa cycraBa Kuerku OxkpamuBanue cappanuHom-O IlenocTHOCTH
0 Hopma Hopma Hopma HenoBpexneHHble
1 [ToBpexaeHHast MOBEPXHOCTh Nudpdysuas HeGounbiioe CxpelieHHbIe KpOBe-
TUNEPLUEIUIIOIAPHOCTh | CHUKECHUE HOCHBIMU COCYAaMU
2 Hapymenue nannyca u nosepxsoctu |IIponudeparus YMepeHHOEe CHUXKECHUE -
3 TpemuHbl B nepexoqHOH 30He I'unouennronspHocTs 3HAUYUTEIbHOE CHUKCHUE -
4 TpewmrHbl B pagualbHON 30HE - Her okpacku —
5 TpemurHa B 30He KanbLUupUKAUU — — —
6 [Tonnas me3opranuzamnus — - -




34

Flpynna: Hogauerar, Pymanow
El - Mogaugrar

pynna

Flpynna: [lexcamerason, Pymanox
pynna: [lexcameTasou
pynna: Hammessi koHTpons

25

20

OueHka, 6annsbl

4 7 10 12 15 17 19 22 24 26 29 31 33 36 38 40 42 45 47 49

A. A. Henopy0oB u ap.

25 | Blpynna: Mopaugrar
Fpynna: fexcauetason, Pymanos

T pynna: fexcametason _/

#Tpynna: HaTHEHLA KOHTPONG

20

OueHka, 6annb!

05 /

0.0 -— -~ -— -———e -

4 7 10 12 15 17 19 22 24 26 29 31 33 36 38 40 42 45 47 49

CyTkun
6)

Puc. 1. Brmmsaue pymanona (1,125 mr (0,5 mir) BHyTpUMBIIIedHO 3 pa3a B HEJENI0, 7 HeJlelb) Ha TIOKa3aTeNn BEIPAKEHHOCTH (@ ) M TSHKECTH

ocTeoapTpura (6 ) B 3KCIEPHUMEHTAIBHBIX MOJIEJIAX Ha KpPBICAX.

IIpumeuanue: Mo ocu adbeuuce — CyTKU HAOIOICHUS, 110 OCH OPAMHAT — OILIEHKa B Oasuiax.

Kaxnpie 3 mHs ¢ Hayama mpuMEHEHUs pyMajioHa TpHU
OCMOTpE KUBOTHBIX MPOBOIMIN OLIEHKY pa3BuTui OA 1o
IKaJie BEIPQXKEHHOCTH 3a00ieBaHus B 3HaYeHUsIX oT 0 10
4 GaIJIOB ¥ TSKECTh OCTEOAPTPHUTA IO YPOBHIO TTOBPEXK/IC-
HUA CYyCTaBOB C WCIIONB30BAaHHEM OIICHOUHBIX IIKAJ,
MPE/ICTABICHHBIX B Ta0M. 1.

BripaskeHHOCTH 00JIEBOTO CHHIPOMA OICHHBAJIH C IO-
MOLLBIO ONPEENICHHs] HaJU4Yusl U CTEIEHU arpecCUBHOIO
MOBEJICHUS KPBIC B OTBET HA MEXaHUUECKUE pa3ApakuTe-
M, ¢ ucnonb3oBaHueM Hureil Frey (VFF). Mononutu ¢
pasnmuuHbME yeunusivmu (00b19HO 0,2 — 13,7 MH asist MbI-
meit u 5,9 — 98 MH st kpeic) B TeueHue 2 — 5 ¢ MOTYT
BBI3BIBAaTh TOUEUHYIO MEXAHUYECKYIO aJUIOJUHUIO U TUIIe-
panresuto. Hute mpumensiercst Ha 3aaHed yane. OTBOJI
JIaIbl, YCTOWYMBAs PETPAKIS, JIM3aHUE 1/UITH B3IparuBa-
HUE paccMaTpuBarOTCs Kak oTBeT Ha ctumyn [20]. st
OLICHKH TUIEpaIre3udl MPOBOJIIN MEXaHHUCCKHH MOpo-

Ouekxa MaxaHuiecroi MNepanreans
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TOBBIM TECT C MOMOIIBIO BOIOCKOB Frey Ha oTaepruBanue
nambl. Bonockamu Frey (Stoelting, CILIA, BosiokHa 6.4, 8,
10, 12, 13, 14.5, 16, 18, 20, 26) npukacaiuch K MOJOMI-
BEHHOM MOBEPXHOCTH JICBOW M TPABOM 3aHEH Jarmbl Kax-
JION KPBICHI.

Tect “OTkpbITOC TIOJIE” TPOBOAWIN JJISl OUEHKH JIBUTa-
TEJBHOW aKTUBHOCTH XHUBOTHOTO, PETHCTPHUPYS KOTHUYESCT-
BO [I€PECEUECHHBIX KBAJIPATOB B T€UEHUE 3 MUH.

s naboparopHoro koHTposist pa3Butusa OA 3abupanu
KpoBb Ha HMMyHO(pepMmeHTHbIH aHamu3 (MDA). s
OIICHKH CBHIBOPOTOYHBIX ypoBHed ®HO-a, NJI-153, NJI-4,
WJI -10 u C-peaktuBHOro Oeyika y >KMBOTHBIX 3a0Upaiu
KpoBb Ha 49 cyT nocine Hauana npumenenus JIC. Yposuu
MapKepoB BOCIAJIEHUS B CHIBOPOTKE KPOBH OLIEHHUBAIU C
nomotipio HabopoB st MMMDA-ananmmza R&D Systems
DuoSet ELISA. OnTuyeckyto INIOTHOCTD B JIyHKaX U3Me-
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Puc. 2. Bmusgaue pymanona (1,125 mr (0,5 Mi1) BHYyTPpUMBIIIEYHO 3 pa3a B HEACIIO, 7 HEJeb) Ha MOKA3aTeIN YyBCTBUTEIBHOCTHU K O0JICBOMY
CTUMYIY (@) 1 IBUraTeIbHON aKTUBHOCTH B TecTe “OTKphITOE Mose” (6) Ha SKCIEePUMEHTAIBHBIX MOJETISIX OCTE0apTPUTA Y KPBIC.

ITpumedanue: 10 0cH abCLICC — IPYIIIBI, 10 OCH OPJMHAT — BEC I'Py3a, HCIIONb30BABIICIOCS UL ONPEAeICHNs O0JICBOM YyBCTBUTEIBHOCTH (@ ) MIIM KOJIMYE-

CTBO NEPECEYCHHBIX KMBOTHBIM KBaJPaTOB B TeUeHUE 3 MUH (0 ).
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Puc. 3. Bnusaue pymainona (1,125 mr (0,5 mir) BHyTpUMBIIIEUHO 3 pa3a B HENEIO, 7 HeAeb) HAa yPOBEHb MAPKEPOB BOCIIAJICHUS B CHIBOPOT-
ke kpoBH Kpbic: C-peakruBHoro 6enka (a ), UWJI-1B (6 ), NJI-4 (¢), NJI-10 (2).

ITpumeyanue: Mo ocH abCIHCC — TPYIIBL, O OCH OPAMHAT — KOHIIEHTPALHs B CHIBOPOTKE KPOBHU KPBIC, HI/MIL.

pSUIM TpYM TIOMOIIM IDIAHIIETHOTO CHeKTpodoTomeTpa
(Thermo Fisher Scientific) mpu 450 HM.

B cuHOBHAIBHON )KUIKOCTH aHAJIM3UPOBAJIN KOJIUYECT-
BO JICHKOIIUTOB, MOHOIUTOB M TOJIUMOP(QHO-SACPHBIX
JEHKOIIMTOB Ha eAUHUIYy oObeMa. Ilocie BrIBeICHUS KH-
BOTHBIX U3 DKCIIEPUMEHTA ITPOBOIAMIIN HHBEKIIHIO B KOJICH-
HBIH cycTaB 1 MIT (PH3HOIOTHYECKOTO pacTBOpa, ComepxKa-
miero J/TA (1 mr/mi). KonrdecTBo KJIeTOK (JISHKOITUTOB,
MOHOIIMTOB U MOJIMMOP(HO-SICPHBIX JICHKOIIUTOB Ha €/TH-
HUIy 00beMa) MOACYUTHIBAIIN C TOMOIIBIO CBETOBON MHK-
POCKOIHHU B Ma3Kax, MOJYYEHHBIX U3 KIETOYHOI'O OCaaKa
pa30aBIIeHHOW CHHOBHAJIBHOW XUIKOCTH W OKPAIICHHBIX
o Pomanosckomy — ['mm3a.

I'mcTonornueckyro ONEHKY MPOBOIIUIM Ha CArHTTallb-
HBIX Ccpe3ax Xpsia W3 30H MOpaXKeHHUsI OCIPEHHOTO MBI-
mielika U BepXHEH CyCTaBHOW MOBEPXHOCTH OoJbInedep-
1I0BOH KOCTH. ['0TOBHIIM cepuiiHbIe cpe3bl (5 MKM) U OKpa-
muBainu cadpannnom-O. OuenuBanu tsxectb OA-nopa-
skeHudt mo mkane or 0 mo 14 (tabn. 2), wcmomb3ys

TUCTOJIOTHYECKYFO-THCTOXUMUYECKYIO KAy  (IIKamy
Maskwuna) [15].

MeKTpynIoBbIe Pa3Inyms aHAIH3HPOBAIN IapaMer-
PHYECKUMHU WM HeNapaMeTpU4eCKHMMH MeTOJlaMH, B 3a-
BHCHUMOCTH OT THIIa pacrpeseneHus. s ONeHKH TaHHbIX
C TpU3HAKaMH HOPMAaJbHOTO PACHpPENEIICHHsT HCIIONB30-
BaH OXHO(MAKTOPHEIH TUCTIepCHOHHEIH aHamu3 (ANOVA),
C TIOCIIEYIOIMM MEXTIPYIIIOBEIM cpaBHeHHeM (post hoc)
¢ ucnone3oBaHueM Tecta Teioku (post hoc Tukey’s). B
Cllyyae OTCYTCTBHS HOPMAJIBHOTO PAaCHpeNesIeHHs, OIeH-
Ky TIPOBOJIIUIN HEmapaMeTpHIeCKUM MeTonoM Brikokco-
Ha-MaHHa—YUTHH C UCHOJB30BAHUEM MPOTPAMMHOIO
obecrieueHus Statistica 12.

PE3YNbTATbI U UX OBCYXOEHUE

V xuBoTHBIX rpymsl MO Bosuukan OA BEICOKO# Ts-
xkectu (2,6 6anna Ha 49 cyT uccnenoBaHus) ¢ ApKO BbIpa-
JKCHHBIMH IIpU3HaKaMu 3aboneBanus (2,4 6anna Ha 49 cyT
uccienoBanus). [IlpuMeHeHHe pyMmaloHa 3HAYUTEIHHO
CHIDKAJIO TsDKecTh OA U BBIPaXKEHHOCTD MTPU3HAKOB 3200-
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Puc. 4. Biusuue pymanona (1,125 mr (0,5 mir) BHyTpUMBIIIEYHO 3 pa3a B HEACNIIO, 7 HE/IeNb) Ha ITOKA3aTelH KICTOYHOTO aHAIN3a CHHOBHA-

JIBHOH KUIKOCTHU KpGbIC.

ITpumeuanue: M0 0CH abCIHCC — TPYIIIBL, 0 OCH OPAUHAT — KOIUYECTBO JIEHKOIUTOB (a ), % monuMop(HO-SAePHBIX JICHKOIUTOB (6 ), % MOHOLUTOB (8 ).

neBanusi — g0 0,8 OammoB Ha 49 cyT wuccnemoBaHUs
(p <0,05).

VY xuBotHbIX Tpynmbl JJEKC ormewanu meHbmue Tsi-
kectb OA (2,4 Oamta Ha 49 cyT wucCclenOBaHUS) H
BBIPQKEHHOCTh TpU3HAKoB 3a0oneBanus (1,4 Ganna Ha
49 cyt uccnenoBanus). [lpuMeHeHne pymaioHa Ha JiaH-
HOM MOJEIU TaKxke CHU3MIO0 Tshkecth OA — no 0,6 Oan-
JIOB U NPHU3HAKU BhIpaKEHHOCTH 3aboseBanHus — a0 0,2
6amtoB Ha 49 cyT uccnenoanus (p < 0,05) (puc. 1).

[TepBoii TOuKOW OCMOTpa KUBOTHBIX OBLIH 4 CyT HC-
cnenoBanus. Kaxkpas BpeMmMeHHas TOuka MpeicTaBieHa
cpenHuM OamtoM B rpymme. Ha rpadukax BuaHO, 94TO Ha
NPOTSHKEHHH Bcero skcrepuMenta MOJI spisncs Moze-
JIbI0 ¢ Hanbosee BhIpaKeHHBIMU TskecThio OA 1 Ipu3Ha-
Kamu 3a0oeBanus. [I[puMeHeHrne pyMaioHa 3HAYUTEIEHO
CHU3WIO BBIPAXKEHHOCTh MPU3HAKOB U TSXKECThb 3a00JeBa-
HUS B 00eUuX MOZEIIX.

B xonTponbsHbIX Tpynnax Moneneil OA okazaiauch Ku-
BOTHBIE C CaMOW BBICOKON UyBCTBHUTEIBHOCTBIO K 00JI€BO-
My CTUMYIY (B 00eHX rpyImmax MeIuaHHOe 3HaueHHe Mac-
CBI IPY3a, UCIIOJIb30BABIIETOCA AJIS ONpeeeHns 00aeBon
YyBCTBUTEIHHOCTH, cocTaBuio 14,5 ). Ha puc. 2, a Buj-

HO, 4TO PyMAJIOH y KHBOTHBIX Ipymisl MOJ] cHU3MI 4yB-
CTBUTEIBHOCTh K OosieBomy ctumyny (p <0,05). Ilpu
9TOM MEXIy IpyNIoi NMpUMEHEHHs pyMajloHa M HaTHB-
HBIM KOHTpPOJIEM HE 0OHAPY KXW JOCTOBEPHBIX PA3INIHI
(p =0,85). [Ipumenenne pymanoHa y >KUBOTHBIX IPYIIIBI
JEKC Taxxe cTaTUCTUYECKU JOCTOBEPHO CHIDKAET YyB-
CTBUTEJIBHOCTH KPBIC K O0sieBoMy cTumyiy (p < 0,05).

JIBurarenpHyl0 aKTMBHOCTH OIleHMBaJIM B Tecte “Ot-
KpBITOE TI0JIE”, TJI€ PETUCTPUPOBAIIN KOJIMUYECTBO IIepece-
YEHHBIX KBaJIPaTOB B TeueHHe 3 MUH (puc. 2, 6).

YcTraHOBIEHO, YTO B KOHTPOJBHBIX TPYIIIAax MOJAENEH
OA nBurarenbHas aKTHBHOCTH JKMBOTHBIX OBLTa HIXKE,
9YeM y KHUBOTHBIX TPYIIIBI HATUBHOTO KOHTPOJIS (p < 0,05).
Pymanon Ha mozenu MOJ] yBenuuui IBUTAaTeNbHYIO aK-
TUBHOCTb >KHBOTHBIX, II0 CPABHEHMIO C KOHTPOJBHOM
rpymmnoit (p < 0,05). IIpu 3ToM MEXIy rpyNIoi npuMeHe-
HUS pyMaJIOHA M HAaTUBHBIM KOHTPOJIEM HE OOHAPYKUIUChH
noctoBepHble pazmmanst (p = 1,00).

OHO-o. 6pU1 0OHApYKEH B CHIBOPOTKE KPOBU JKUBOT-
HBIX TOJIBKO B TPYIIIE HOJOKUTENBHOTO KOHTPOJISI MOJEITH
HO/. B rpymmax npuMeHeHUsT pyMaJoOHa 00enX MOJeIe



¢ dexkTHBHOCTE pyMaIoOHA

5 '- > » \ . r
(\1b} o:‘.

37

Puc. 5. Pe3ynbTarsl THCTONOTHMYECKOTO UCCIEIOBAHUS XPsIlla CyCTaBOB KPBIC KOHTPONIBbHOH rpynmsl Moaenu MO/ (a ) u rpynmsl mpumMeHe-
HUs pymaiona (B 1o3e 1,125 mr (0,5 Mir) BHyTpUMBIIIEUHO 3 pa3a B HEJEIIO B TedeHue 7 Hesielb) (6 ).

ypoBan ®HO-00 HE oTMyanuch OT 3HAYEHUH HATHUBHOTO
KOHTPOJISL.

MakcumanbHasi KoHLeHTpauusi C-peakTuBHOro Oelka
(puc. 3, a) oGHapyxeHna B Mozean MOJT u Gbina 3HA4MMO
BBIIIIE, YEM B IPyMIe HAaTUBHOTO koHTpoms (p <0,05). B
Tpymnne NpUMEHEHHs pyMajioHa YpoBHH C-peakTHBHOTO
OerKa He OTIMYAIKCH OT 3HAYEHHH HATHBHOTO KOHTPOJISL.
B mopmenu JIEKC ypoBHH C-peakTHBHOro Oeika B KOH-
TpOoJIbHOII rpymme ObutH BellIe (p < 0,05), a B rpymnmne npu-
MEHEHHsI pyMaJOHa HE OTIMYAINCh OT IOKazaTeneil B
TpyIIe HATUBHOTO KOHTPOJISL.

MaxkcumaibHas koHueHtparus MJI-13 (puc. 3, 6) 06-
HapyxeHa y kpbic Mogenn MO/ i Gblia 3HAaYNMO BBIIIE,
4eM B TpyIiie HaTHBHOTO KOoHTpouis (p < 0,05). B rpymnme
npuMeHeHns pymanona mogenn MOJ yposuau UJI-1f He
OTIIMYANINCH OT 3HAYCHUH HATHBHOTO KOHTPOJIS.

MaxkcumanbHas koHueHTpamus WII-4 u  UJI-10
(puc. 3, 6, 1) ObUIAa OOHApy>KEHA B IPyNIax MPHUMEHEHUS
pymaioHa obeux Mojenel U Oblla 3HAYMMO BBIIIE, YEM B
TpyIIe HATUBHOTO KOHTPOI (p < 0,05).

YCTaHOBIIEHO CTaTUCTUYECKH JIOCTOBEPHOE YBEIINYe-
HUE KOJIMYeCTBA JIGHKOUTOB (pHC. 4, @ ), B TOM YHCJIE T10-

TUMOP(HO-SIICPHBIX JICHKOIUTOB (pHUC. 4, 6 ) U CHU)KECHHUE
Yrcia MOHOUMTOB (puc. 4, ) B CHHOBUAJIBHOM JKUIKOCTH
KPBIC KOHTPOJIBHBIX TPYIII 00SHX MOJIENCH B CPAaBHEHUH C
TPYIION HATUBHOTO KOHTPos (p < 0,05). B rpynmax npu-
MCHEHHs pyMajoHa oOeux Mojejeld B CHHOBHAIBHON
JKHIKOCTH KPBIC CHH3WIOCH KOMHMYECTBO JICHKOIUTOB, T10-
TUMOP(HO-SICPHBIX JEHKOIIUTOB M TOBBICHIOCH KOJTHYC-
CTBO MOHOIIUTOB JI0 YPOBHSI MOKAa3aTeeil IPYIINbl HATHB-
HOro KoHTpos (p < 0,05).

IIpu TUCTONIOTMYECKOM HCCIICAOBAaHUU CYyCTaBOB KPBIC
KOHTPOJIBHOH IpyNIibl MOAEIH 1oj (puc. 5, a) BBISIBIICHBI
Jnedopmanusi KOJIEHHOTO CYCTaBa, TPEIIUHBI, TOSBICHUE
MaHHyca, caM THaMHOBBIA XPsIl C MHBa3HUEH COCYyIOB B
DIyOOKHX OTHeNaxX M ¢ HCYC3HOBCHUEM XOHIPOLUTOB, KaK
OJIMHOYHBIX, TaK ¥ B U30TCHHBIX IPYIIaX, CBA30YHBIN arl-
napar ¢ sBieHUsAMHU (UOpPO3a U OTE€Ka COCAMHUTEIILHOU
Tkanu. CpemHsisi oneHKa BoIpakeHHOocTH OA MO mIKae
Mankuna 6e3 okpamuBanus cadpannHoM-O cocraBuia
7 Gaios.

B cycraBHOM Xpsiliie KpbIC B TPyIIE MPUMEHEHHS PY-
manona mozemu MOJT (puc. 5, 6 ) 0GHApyKUBAETCS 04aro-
Bas mpoyudepands XOHIPOIMTOB W THIEPKICTOYHOCTD,
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Puc. 6. Pe3ynbTarsl rHCTOIOTNYECKOTO HCCIEOBAHNS XPAILa CyCTaBOB KPBIC KOHTPOoIbHOM rpynmsl Mozxenu JIEKC (a ) u rpynmsl mpumene-
HUs pymaiona (B 1o3e 1,125 mr (0,5 Mir) BHyTpUMBINIEYHO 3 pa3a B HEJEIIO B TedeHue 7 Hesielb) (6 ).

MaTpukc 0a30(pIBbHBIN, HHBA3HH COCYIOB HE BBISIBICHO,
OJTHAKO MECTaMH OIPEICILIIOTCS Ae(opMaliy ITOBEpXHO-
ctu. Cpennuit 6amn no mkane MaHkuHa coctaBui 1,67.
CycTaBHBIC CBSI3KH C YMEPEHHBIM OTEKOM U PHOPO30M.

[lpu comocTaBieHNH NAHHBIX THCTOJIOTHYECKOTO HC-
CJICIOBAHUSI BBISIBIICHO JIOCTOBEPHOE CHI)KCHHE BBIPAXKCH-
Hoctu OA B TpyIilie IpUMEHEHUS pyMaJIoHa.

B xonTtpomnbHoit rpynme monenu JJEKC (puc. 6, a) BbI-
SIBJICHBI B OJIHOM CJIy4ae THUIOKIETOYHOCTh B THAJTHHOBOM
xpsime U oOpa3zoBaHue aeopManuy B BUAC MaHHyca. B
OOJIBIIMHCTBE CITyYacB OTMEYAIOTCS POoardeparus XOH -
POIIMTOB M TMIIEPKIETOYHOCTh B XPSIICBOM TKaHU CyCTa-
Ba. Jledopmariuu CycTaBHON MOBEPXHOCTH U MHBA3HUS CO-
CYIOB TaKKe OMpEeNsoTcs B psjie ciydaeB. CycraBHbIe

Puc. 7. PC3yJ'[I:TaTI)I THUCTOJIOTUYECKOTO UCCIIEAOBaHUs XpAllla CyCTaBOB KPBIC I'PYIIITLI HATUBHOT'O KOHTPOJIA.
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CBS3KH C MpuU3HakaMu ¢uOpo3a u oreka. BolpaxeHHOCTD
OA 1o mkaie MaHkuHa coctaBmia 2,17 6aia.

B rpynne npumenenus pymanona Ha mozenu JEKC
(puc. 6, 6) BBIABICHO HOPMAIIbHOE CTPOCHHUE KOJICHHOTO
cycTraBa, IPUCYTCTBYET YTOJIICHUE CYyCTaBHBIX CBSI30K. B
THATMHOBOM XPsIIlle CyCTaBHOW TOBEPXHOCTHU OMpEIeIIsi-
IOTCSl 04aroBasi THIIEPKIIETOYHOCTh XPALICBOH TKaHH H
MecTaMH mposndepanust XOHAPOIUToB. Bo Bcex Habmio-
JICHUSIX B CYCTaBHOM THAJIMHOBOM XpSIIe WHBa3UU COCY-
JIOB He BbIsIBIeHO. Cpenanii 6amn cocrasuin 1,17.

[Ipu comocraBaeHUU AAaHHBIX THCTOJIOTMYECKOTO HC-
ciemoBaHMsl TKaHeW cyctaBoB kpeic moxmenu JIEKC B
rpyIme KOHTPOJs BbIABIEHbI ciaOble mpusHaku OA, B
rpyIie NpUMEHEeHUs. pyMajloHa O0OHApYKUBAETCSl TEH IEH-
LU K CHUKEHUIO BBIPQXKEHHOCTH IM1aTOJIOTMYECKOr0 Mpo-
ecca.

B rpynmne HatuBHOTO KOHTPOJIS (pUC. 7) CycTaBHbIC HO-
BEpXHOCTH 0e3 aedopMaluii, pOBHbIC, TPEICTABICHBI Ol
HOPOJIHBIM THAJIMHOBBIM XPSIIOM ¢ 0a30()MIBHBIM MaT-
PHUKCOM, COJIEpKAIUM XOHJPOIIUTHI, KaK SJMHUYHBIC, TaK
Y B U30TEHHBIX Tpymmnax. Cocy/bl ONpeAesiFoTCs TOIBKO B
KOCTHOM TKaHU M HE IPOHMKAIOT B XpsIIeBylo. B snuduze
OTMEYaeTCsl IICHTP BTOPUYHOTO OKocTeHeHHs. CycTaBHbIC
CBSI3KH UMEIOT BOJIOKHHCTOE CTPOCHHUE.

B pa6ore M. Annefeld u B. Erne O6butn oneneHs! 3¢-
(EeKTHl TPHUMEHEHUs JeKcaMeTa30oHa B MOHOPEKHME W B
KOMOWHAIIUH C PYMAJOHOM in Vivo Y 3-MECSYHBIX KPBIC
METOJaMH KOJMYECTBEHHON YNBTPACcTPyKTypHOI Mopdo-
METPHH H aBTOPAAHOTpaduy XPsIIEBOH TKaHU CyCTaBa
[7]. Tlpumenenue aekcameTa3oHa (B jo3e 3 Mr/kr 1 pa3 B
HEJIENIO B TeYeHHE 3 HEZIeIIb) BhI3BAJIO CHIKEHHE BKIIIOYE-
Hus $S-cynbdara B XpsIIEByI0 TKaHb U yJIBTPACTPYKTYP-
HbI€ U3MEHEHUS B XOHAPOLUTAX CyCTaBa, KOTOPbIE 3aKJIIO-
YaJrCh, TVIABHBIM 00pa3oM, B MTOBLIIICHUHN YaCTOTHI THOEC-
JIM KJIETOK, COKpALIeHWH JJIMHBI 3HIOIUIa3MaTHYECKOIO
PETUKYJIyMa, COKpallleHMM KOJIMYEeCTBA KOMIUIEKCOB
lonbxu, 1en0 MUTOXOHAPUN U YMEHBIICHUH HX pa3Me-
pa. Ilpu nmpuMeHeHUH pyMalloHa B COYETaHUM C JeKcaMe-
Ta30HOM OTMEYaeTCsl YMEHBIIEHHE 3THX aBTOpaauorpa-
(UUECKUX U YIBTPACTPYKTYPHBIX U3MEHCHUH, B HEKOTO-
PBIX CiIydasX UX IOSBJIEHUE IMpeJOoTBpallaeTcs. YKazaH-
Hble pE3yJbTaTbl CBHUIETENIBCTBYIOT O COOTBETCTBHHU
W3MEHEHNH, W3MEPEHHBIX METOAOM KOJIMYECTBEHHOMN
VABTPACTPYKTYPHOH MOpP(HOMETPHU XOHIPOIUTOB, H3Me-
HEHUSIM B QYHKIHSIX OMOCHHTE3a, & TAKIKE O CIOCOOHOCTH
pyMajioHa 3aIlUIIaTh XPSIIEBYI0 TKAHb OT HHTHOHUTOPHBIX
3P PEKTOB KOPTHKOCTEPOUIOB.

Takum 00pa3oM, Moka3aHa BbICOKas 3()(EKTUBHOCTb
pyMasioHa Ha 00eHUX HMCCIIEeOBaHHBIX MOJEISAX OCTeoapT-
pHUTa, YTO MO3BOJIWIO MOATBEPIUTH paHEe IMOTYyYCHHBIE
JITaHHBIE U TIOJIyYUTh HOBBIE C UCTIOJIb30BAaHUEM COBPEMEH-
HBIX METOZOB JOKIMHUYECKHX HCCIEOBAaHUM.

BbIBOAbl

1. Pymasion cHMXaeT BBIPaXKEHHOCTh OCTEOApTPUTA Ha
49 nenn ucciuemoBanus ¢ 1,4 go 0,2 6amIoB Ha MoJETH
JEKC u ¢ 2,4 mo 0,8 6amios Ha Mmogenu MO/, a TsokecTh
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pa3Butus ocreoaprpura — ¢ 2,4 1o 0,6 u ¢ 2,6 no 0,8
6amtoB, coorBeTcTBeHHO (p < 0,05), Mo mkane MaHKHHA
(6e3 okpammBanus cadppanuHoM-O) BBISBICHO CHIDKEHHE
BBIPQKEHHOCTH ocTeoapTpuTa ¢ 7 10 1,67 6aioB Ha Mo-
Jienu IZO):[ uc 2,17 go 1,17 6ammoB — Ha monenu JIEKC
(p <0,05).

2. PymanoH yMmeHbIIaeT 4yBCTBUTEIILHOCTh K 0OJICBO-
My CTUMYITy KpBIC 00eHX Mojenel ocreoapTputa — 00-
jee 4yeM Ha 38 % U yBeJIM4MBaeT ypOBEHb JABUIaTEIbHOM
AKTHBHOCTH XHBOTHBIX — Ooiee yeM Ha 83 % (p < 0,05).

3. PyMasioH cHM)KaeT ypOBHHM NOKa3aTeNeil BoCaneHus
— C-peaxtuBHoro Oenka u MJI-1P, a Takxke MOBBIIACT
YPOBHH HPOTHUBOBOCHAIUTENLHBIX HTUTOKUHOB — MJI-4 1
WJI-10 B tuia3me KpbIC 00eMx MoJeliel 0CTeoapTpuTa Ji0
noKasaresieil rpynmbl HaTUBHOTO KOHTpouis (p < 0,05).
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EFFICACY OF RUMANOL IN EXPERIMENTAL
OSTEOARTHRITIS IN RATS

A. A. Nedorubov', G. E. Brkich', O. A. Zyryanov', D. M. Lisitsyna’,
0. A. Kudlay?, and S. I. Altukhova®’

! Institute of Translational Medicine and Biotechnology, Sechenov First Moscow State Medical University,
Nakhimovsky prospect, 45, Moscow, 117418 Russia

2 Rompharma LLC, Gorbunova str., 2, bld. 3, office 612B, Moscow, 121596 Russia
* e-mail: s.altoukhova@yandex.ru

The efficacy of administering glycosaminoglycan-peptide complex (GAG-PC, Rumalon) in experimental osteoarthritis in rats was evaluated. Two models of
experimental osteoarthritis (OA) were con51dered monosodium iodoacetate-induced (IODINE) and dexamethasone-induced (DEX) OA. Each model included
a group of GAG-PC application (Rumalon® 0.5 ml intramuscularly, 3 times a week for 7 weeks) and a group of positive control (0.5 ml 0.9% sodium chloride
solution intramuscularly), in addition to an allocated group of native control. The efficacy of the drug was evaluated by clinical signs (severity of the disease,

the level of joint damage), behavioral mobility tests, analgesia, laboratory blood analysis, as well as by the results of histological examination of joint tissues.
GAG-PC application reduced the clinical severity of the disease on the 49th day of the study from 1.4 to 0.2 points in the DEX model and from 2.4 to 0.8 points
in the IODINE model, and the severity of osteoarthritis from 2.4 to 0.6 and from 2.6 to 0.8 points, respectively (p < 0.05). Data on GAG-PC application groups
for both OA models revealed a lower pain sensitivity index (by more than 38%) and a higher level of motor activity in animals (by more than 83%), p < 0.05.
Moreover, lower levels of inflammation indicators CRP and IL-1f3, as well as higher anti-inflammatory cytokines IL-4 and IL-10, compared to the level of the
native control group (p < 0.05) were also observed in GAG-PC application groups for both OA models. When comparmg data of the histological examination
(according to the Mankin scale of 1992 without safranin-O staining), a decrease in the severity of osteoarthritis in rats in the Rumalon® application groups was
revealed: from 7 to 1.67 points in the IODINE model and from 2.17 to 1.17 points in the DEX model (p < 0.05). Rumalon® demonstrated high efficacy in two
models of osteoarthritis in male outbred rats according to objective, laboratory and histological data.

Keywords: osteoarthritis; iodoacetate; glycosaminoglycan-peptide complex; dexamethasone.



