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OLIEHKA XPOHUYECKOW TOKCUYHOCTU MNPEMAPATA MUMNWH

B 3KCMNEPUMEHTE HA KPbICAX

W. O. Tpewanun, B. A. Fonu6pono, M. U. TpewanuH, 3. P. MepeBepsena’

Ha ayTOpenHbIX KpbIcax caMKax M camIiax MpOBEIEeHO TOKCHKOJIOTHYECKOe H3yUYeHHEe HO-
BOI0 PEKOMOWHAHTHOTO OHOMOTU(PHUIIMPOBAHHOTO ITFOKATOHOMOA00HOTO MENTHIa YeI0BeKa
— mnpenapara munuH, paspadoranHoro B OI'VII “TocHUWrenetuka”. I'munuH BBOAWIN
©XKE/IHEBHO IOJIKOXKHO B TeueHue 168 nHel B pa3oBbIX J103ax, coctapistommx 1 u 10 Tepa-
neprideckux (0,1 u 1 Mr/kr). B xozme wmcciienoBanus Onpenesuid Maccy Tella KHBOTHBIX,
MIPOBOIMIIN KIIMHUYECKUI 1 ONOXUMHUYECKUH aHAIN3 KPOBH, aHAIN3 MOYH, PETHCTPHUPOBAIIH
OKIT. Ha 1 u 30 cyT mocne okoHYaHHSI Kypca M0 5 )KMBOTHBIX U3 KaXKIOH TPYIIIBI TOBEpra-
7 9BTaHa3uu. [Ipu BCKPBITHU ONpeessuin MaccoBble Kod(UIMEeHTHI cepana, MeUeHu, 11o-
YeK, CEJIC3CHKH U BUJIOYKOBOH JKeJe3bl, TIPOBOIMIN MaTOMOP(OIOrUYECcKOe UCCIICIOBAaHHE
BHYTPEHHUX OpraHoB. [TokazaHo, 4To JUIMTEIbHOE BBE/ICHHE IIperiapara BbI3bIBACT 3aJICPiK-
Ky IpupocTa Macchl Tena B cpexteM Ha 10 % (p < 0,05) u npuBOANT K TOCTOBEPHOMY CHU-
JKEHHUIO cojiepKaHusl Oelka B ChIBOpPOTKE KpoBHU B cpeaneM Ha 20 % (p < 0,05). IIpu naro-
MOP(}OTOTUUECKOM HCCIEIOBAHIH YCTaHOBIICHO, YTO NMpH 10-KpaTHOM NPEBBIMICHUH Tepa-
MIeBTHYECKOM O3Bl Iperapar BBI3BIBAECT 00paTHMbIe U3MEHEHHS CTPYKTYPBI TKAHEH MOYeK
MOKEITYIOYHOM HKee3bl.

KioueBble ciioBa: pekoMOMHAHTHBIN OMOMOAM(DUIIMPOBAHHBIN TITFOKArOHOMIOAOOHBIN TEr-

TU; DIMIWH; caXapHbIi [uadeT 2 ThIa; XpOHUYECKasi TOKCUYHOCTD; KPBICHI.

BBEOEHUE

HecMotpst Ha 3HaUMTEIBHBIC TOCTIDKEHHS B CO3IAHHUN
JIEKapPCTBEHHBIX CPEACTB, KOHTPOJIHPYIOMNX TEUCHUE Ca-
xapHoro nuabera 2 tuna (C/12), no cux mop ocrarorcs He-
peleHHble npooneMsl. TpaJUlMOHHBIE NEPOpPANIbHBIE Ca-
XapOCHIXKAIOIINE IPENapaThl, UCIONIb3yeMbIE B KIMHUYE-
cKoil mpakTuke (MeT(OpMHH, MPOU3BOTHBIE CYIb(OHUI-
MOYEBHUHBI, THAO30IUIUHINOHBI), UIMCIOT OIPaHUYCHHBIC
BO3MOXXHOCTH B HPEIOTBPAIICHUH IPOTPECCHPOBAHMS
C/12. Kpome TorO, MpOHM3BOIHBIC CYIB(OHIIMOYCBHHBI
CIOCOOCTBYIOT YBENMUCHUIO MACCHI TEJIa, TIOBBIMIAIOT PHCK
THIONIMKEMHN B YCKOPSIIOT TIPOrPECCHPOBAaHME (PYHKIIHO-
HAITLHOU HEIOCTATOYHOCTH 3-KIIEeTOK [ 1], moaToMy BHempe-
HHE B KIMHUYECKYIO MPAKTUKY MHHOBALOHHBIX JIEKAPCT-
BEHHBIX TPEnapaToB NpuodpeTaeT 0codoe 3HaYeHHE.

Jlnparmytun (BukTo3a) — mepBblil aHAJIOT YHIOTCHHO-
TO YEJIOBEUCCKOTO TIIIOKAaroHO-IoA00H0T0 nenTraa-1 1m-
TEJIFHOTO JICHCTBUS — B MHOTOUYHMCICHHBIX KIMHIYECKUX
HCCIICIOBAaHMAX TPOAEMOHCTPHPOBAN 3HAYNMOE [10303a-
BHUCHMOE JOJTOCPOYHOE YIyYIICHHE BCEX OCHOBHBIX Ia-
pamMeTpoB INIMKEMUYECKOro KOHTpOJIs y naureHToB ¢ CJ12
IIPU HU3KOM PUCKE FMIIOIIMKEMUU [9], 3HAUUTETBHOE CTa-
OUIBbHOE CHIDKEHHME MAacChl TelIa U CHCTOIMYECKOTo apTe-
puanbHoro nasnaeHus [10], yaydinenue ¢yHKOuu [-Kie-

! ®Ir'BHY Hayuno-uccnenoBarenbCkuii HHCTUTYT 10 U3BICKAHHIO
HOBBbIX aHTHOHOTHKOB MMeHH [. ®. "ay3e, Poccus, 119021, Mo-
ckBa, yi1. bonsmas [Tuporoscekas, x. 11, ctp. 1.
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ToK [8]. B ®I'VII “TocHUWrenernka” ObLIO CO3/1aHO HO-
BOE JICKAPCTBEHHOE CPEICTBO MPOJIOHTUPOBAHHOTO JICHCT-
BUS HA OCHOBE PEKOMOMHAHTHOTO OMOMOIM(HUIINPOBaH-
HOro nrokarononoxoonoro nenruaa GLP-1 genoseka s
tepanun CI12 — npenapar munuH [3]. Llensro HacTos-
el padoThl SBISUIOCH MCCIICAOBAHHE XPOHUYCCKOM TOK-
CUYHOCTH TIpernapara Ha KpbIcax.

METOAbI UCCIIEOOBAHUA

PaGora BBIONHEHA B COOTBETCTBHH C 3THUCCKHUMH
HOpMaMu OOpAIIEHHs C XMBOTHBIMH, MPUHITEIMUA EBpoO-
IEHCKOM KOHBEHIIMEH IO 3alllUTE MO3BOHOYHBIX JKHBOT-
HBIX, UCIIOJIb3YEMBIX JIJISI HCCIICIOBATEIbCKUAX M UHBIX Ha-
YYHBIX 1eJiei [6].

HccnenoBanue npoBesieHO Ha 60 HEMHOPEIHBIX KpbI-
cax (30 cammax u 30 camkax) maccoit 140 — 165 1, momy-
yeHHbIX U3 [lutomumka PAH “AmnapeeBka”. JKMBOTHBIX
conepskanu B ycnosusix BuBapuss ®I'BHY “HUMHA” na
CTaHJIAPTHOM paIMOHE TPaHyIMPOBAHHBIX KOPMOB CO CBO-
OOJHBIM JTOCTYIIOM K MTUTHEBOH Boze. [locne 2-HenenpHo-
ro KapaHThHa ObUIO C(HOPMHUPOBAHO 6 TPYI KHUBOTHBIX
(10 3 TpymmBI camIioB B caMoK) TIo 10 ocoOeid.

KpbicaM 3KCIIepUMEHTAIBHBIX TPYIIT BBOIWIN TIOJI-
KO>KHO TOTOBYIO JICKAPCTBEHHYIO (POPMY IVIMITMHA B TeUe-
Hue 168 gueii ¢ uaTepBanom 24 4. Pa3zoBbie 10361, SKBUBa-
nentHele 1 u 10 TepaneBrruueckuM fn03am, coctanisuiu 0, 1
1 1 MI/KI COOTBETCTBEHHO. BenuyuHa TeparneBTHUECKON
JI03bI JUTA KPbIC ObllIa paccunTaHa Mpu nepecyere s dek-
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Puc. 1. /lunamuka maccel Tena kpbic-camuoB. / — K, 2 — munun 1
MKT/KT.

* Ominume oT KOHTpPOIs JocToBepHO (p < 0,05).

TUBHOM JO03bl JJII MBIIIEH, ONpPENEIeHHON AKCIEpUMEH-
TaJbHO, C yIETOM K03((HUINCHTA TIOBEPXHOCTH Tema [7].

I'pynna 1 — camubl KOHTPOIIb; Ipylna 2 — caMibl
mmnuH, 0,1 Mr/kr x 168/24; rpynna 3 — camiibl, TIUIHH
1 mr/kr x 168/24; rpynna 4 — caMKu KOHTPOIb; Tpymmna 5
— camky, mmunuH 0,1 Mr/kr x 168/24; rpynna 6 — cawm-
KH, IIANAH 1 Mr/kr x 168/24.

Imunua npeacrapiser codoi GHOMOAU(UITUPOBAHHBIH
PEKOMOMHAHTHBIN IIFOKarOHO-IIOJOOHBIN NEeNTH YeIoBe-
Ka ¢ MyTaluel, MHAKTUBUPYIOIIEeH cailT mpoTeonnsa Jau-
NeNTUIWINENTUAAa30i-4, U CONPSKEHHBIA C MOJIUIENTH-
noM (Gly4Ser)n ¢ ONMHOYHBIM TeMAaPHH-CBSI3BIBAIOIINM
MENTHOM, YCUIUBAOIUM 3((EeKT IeNOHUPOBaHMS 3a
CYET HEKOBAJICHTHOTO CBSI3bIBAHUS C FeapHHCOAePIKALIH-
MU MUIIEHSMH Ha TIOBEPXHOCTH KJIETOK U B COCTaBe BHE-
KIIETOYHOro Marpukca. OLEHKY TOKCHYECKOrO BO3EHCT-
BUS TIperapara Ha CTPYKTYpy W (YHKIHIO OpraHOB U
TKaHe# )KUBOTHBIX OCYIIECTBIISIIM B COOTBETCTBUM C TIpa-
BUJIAMH SKCTIEPUMEHTAIBHOTO U3YYeHUsI (DapMaKoIoruie-
CKHUX BelecTB [2, 4]. Ha npoTsbkeHuH BCEro 3KCIepruMeH-
Ta HAONIONANN 32 COCTOSIHUEM W MMOBEICHUEM JKUBOTHBIX,
ONpeNeNsIn MacCy Tella, MPOU3BOAMIN UCCIIEIOBAHHUE CO-
cTaBa nepu(epuvIecKoil KpOBHU (JICHKOIUTHI, SPUTPOIIHTHI,
reMOIIOOWH, TPOMOOIIHTEL, JieiiKoopMyiia, TeMaTOKPHT)

YpoBeHb o0mero 0ejaka B CHIBOPOTKE KPOBH KpPbIC-CAMIIOB NOCJE
Kypca BBeJeHus riunuHa (M + m)

Copneprxanune obuero 6enka, /i

I'pynna
1 cyr nocine kypca 30 cyr nmocie Kypca
Kontponb 74,3 £ 5,1 67,2 +4,7
[munun 0,1 Mr/kr x 168/24 60,2 + 8,4* 71,0 £9,9
Iiunan 1 mr/xr x 168/24 54,8 £ 6,3* 66,2 £42

* Paznuums ¢ KOHTPOJIEM AOCTOBEpHBI 1pu p < 0,05.

N. J. Tpemanaun u ap.

ABTOMATHYECKUM  TIeMaTOJIOTUYECKHM  aHaJIU3aTOpOM
“AbacusJuniorVet” (Diatron, ABctpus). C HCHONIb30BaHH-
€M aBTOMAaTHYeCKOro OHOXMMHYECKOrO aHaln3aTopa
“ChemWell” (AwarenessTechnologylnc, CIIA) Ha 1 u
30 cyT mocie OKOHYaHUSl Kypca BBEJCHHsS Ipernapara B
CBIBOPOTKE KPOBH OIPEEIISIM YPOBHU aJJaHWHOBOM aMu-
HoTpaHc(hepas3bl, acmapariHOBOM aMHHOTpaHC(epassbl,
1IeJI04HOM (ocdaTaszpl, KpeaTHHUHA, MOYEBUHBI, OUIIUPY-
OunHa (mpsiMoro u 001Iero), odmiero Oenka, alTLOyMUHa,
[JIIOKO3bI. B 9TH ke Cpoku olieHuBain aHanu3 moun (pH,
JIEUKOLIUTBI, SPUTPOLIUTHI, KETOHOBBIE TEJbLA, OEJIOK, YPO-
OWJIMHOTEH, yAEJbHBII BecC, IIFOK03a, HUTPAThl) IpHU I0-
MOIIM aBTOMAaTHYECKOro aHaiau3aropa Mmoun “LauraSmart”
(ErbaLachema, Yexus) u perucTpupoBaiu 3JIEKTPOKap-
quorpammy (OKI') BO BTOpOM CTaHIapTHOM OTBEICHUU
(anexrpokapauorpad “OK1T-07”, Akcuon, Poccus).

[lo oxoHUaHWM Kypca BBEICHHs Iperapara IOJOBHHY
JKHBOTHBIX M3 KaXKIOW TPYIIIBI OABEPTaii BTaHA3UHU Ha
1 cyT, ocraBmmxcst — Ha 30 cyT.

Cepaue, edeHsb, MOYKY, CENe3eHKY, BUJIOYKOBYIO JKelle-
3y B3BEHIMBAIIM U ONPENEISIIN UX MaccoBbie Ko3dduru-
eHThl. [ maTomopdoornueckoro nccieoBaHus yqacT-
KI OpPraHoB M TKaHeH ¢ukcupoBany B 10 % HeHWTpansHOM
(hopmanuHe, 1o CTaHIAPTHONH METOMKE 3aJTUBAIIM B ITapa-
¢uH, cpe3sl OKpalIMBaM TEMaTOKCHIIMH-203MHOM. Pe-
3yJIBTaThl 00pabaThlBaNy CTATUCTUYECKH IIPH ITOMOIIH
KOMIIbIOTepHOH mporpammbl StatPlus 2006 Professional
3.8.0 ¢ mpumenenuem t-kpurepust Cthionenta. Pazmuuns
OTIPEICIISIIIN Kak JocroBepHsbie rmpu p < 0,05.

PE3YJNIbTATbI U UX OBCYXOEHUE

Ha npotsikeHun skcrnepyuMeHTa OTKJIOHEHUH B COCTOS-
HUM U TIOBEJICHUH KUBOTHBIX OIBITHBIX TPYIIIT HE OTMEYa-
7. BBISBICHO, YTO W CaMIIbl, © CAMKH, MTOJTyYaBIlUe TIpe-
mapar B pa3oBoi jo3e, 10-kpaTHO MpeBHIIIAIOMIEN Tepa-
MEBTUYECKYIO, 10 150 CyT ombITa TOCTOBEPHO MEAJICHHEE
NpUOaBISUT B Macce Tejla TI0 CPaBHEHHUIO C KOHTPOJICM.
Ha 180 un 195 cyTt B rpynmax ocTanoch MO 5 >KMBOTHBIX
(puc. 1).

IIpu uccnenoBaHuy OMOXMMUYECKUX TOKA3aTelel Chl-
BOPOTKH KPOBU Ha 1 CyT Mociie OKOHYaHUSI Kypca BBeJe-
HUS Y )KUBOTHBIX BCEX OMBITHBIX TPYMI OBLJIO BBISBICHO
CHIDKEHHE conepxaHus oOmero Oenka (tabmuma). Oc-
TaJIbHBIC MMOKA3aTENIM HE OTIINYATUCH OT KOHTPOJIS.

E>xenHeBHOE MOAKOKHOE IPUMEHEHHUE [VIMIKMHA B Teye-
HUe 6 Mec B J103€, SKBUBAJIIEHTHOH 1 TepaneBTHUeCKOH, HE
0Ka3aJI0 BIMSHUS Ha CTPYKTYPY OOJBIIMHCTBA OPTaHOB U
TKaHell Kpbic. Bce BBIsBICHHBIE U3MEHEHUSI HE 3aBHCEIH
OT I10JI1a )KUBOTHBIX. YMEPEHHbIE MOP(OIOrnUecKre N3Me-
HEeHUsl ObUTH OOHAPY)KEHBI B IOYKAX M MOMKEITYIOUHON
Kenese. B moukax oHH BeIpaskaiuch B c1aboM MEpUBacKy-
JISIPHOM OTEKe, pPacIIMPEeHNUH MPOCBETa KallCyJibl U BaKyo-
JU3AIMU SHAOTENHS KallMULIPOB KIyOOUKOB B IOKCTaMe-
nymsipHoi 30He. K xoHuy Habmonenus (30 cyT 1O OKOH-
YaHHUU Kypca BBEJIEHHs Ipernapara) CTpyKTypa Io4eK Boc-
CTaHaBIMBajach. B momkenynouHoil xenese Ha 1 cyT mo
OKOHYaHHUH BBEACHUS, HApsly ¢ HOPMaJIbHBIMH OCTPOBKa-
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Puc. 2. Ilouka kpbickl. FOKcTameny/usipHast 30Ha: @ — UHTAKTHBIH KOHTPOIIb; 6 — riunuH 1,0 mr/kr x 168/24. 1 cyt nocie kypca. CHiIbHBII
MIePUBACKYIIIPHBII OTEK, PE3KOe PACIIMPEHHE IIPOCBETa KaCyIbl KIIyOOUKOB, BAKYOIH3AIHS SHAOTEIHS KaLIPOB.

%x200. Oxpacka reMaTOKCHINH-303UHOM.

Puc. 3. Tlomkemynounas sxene3a KpbIChl: @ — WHTAKTHBIH KOHTPONb; 6 — mmnuH 1,0 Mr/kr x 168/24. 1 cyt nocne xypca. ['unepruiazus
B-kaerok. Otnoxenus remocuaepuna. x 200. Oxpacka reMaTOKCHINH-303HHOM.

MU, ObUIM HaWICHBI KPYIHBIE OCTPOBKH HEMPABHIIbHOM
¢dbopmbl. Y 2 U3 5 )KUBOTHBIX OHHM BCTPEYAIHCh 0 KOHIIA
9KCTIIEPUMEHTA.

[Ipumenene mpemapara B 103€, MPEBBIIIAIONICH TEpa-
neBTudeckyo B 10 pa3, mMpUBOAMIO K BO3HMKHOBEHHUIO
3HAYUTEIFHOTO TIEPUBACKYISIPHOTO OTEKA B IOKCTAMETyII-
JSIPHOHM 30HE, PE3KOMY PaCIIMPECHHUIO MPOCBETA KaIICyIIbI
KIIyOOYKOB, BaKyOJIHM3allMH SHIOTENUS HX KallWUIIPOB
(puc. 2). Dnurenuid OTICILHBIX U3BUTHIX KaHAIBIICB TIOJ-
BEprajcs AMCTPOYUICCKUM U JCCTPYKTUBHBIM H3MCHEHH-
sIM. Y HEKOTOPBIX >KUBOTHBIX JIECTPYKTHBHBIM IIPOIiECCaM
MIOABEPTAIINCH U OTICIBHBIC MPSIMBIE KaHAJIBIBI MO3TOBOH
30HBI, IOBPEXKIICHAE KOTOPHIX 3aBEPINANOCH (HOPMHUPOBaA-
HHUEM KHCT.

[Ipu AnuTENHHOM MPUMEHEHUH B BBICOKOHM J03€ TIIH-
[IMH OKa3bIBaJl BIMSHHUE KaK HA SHIOKPUHHBIE, TaK U Ha
9K30KPUHHBIE CTPYKTYpPbI MODKEITYI0UHOM skene3sl. OHO
BBIpAXaJIOCh B TMIEPILIA3UU OCTPOBKOBOIO armapara, Ko-
TOpasi COIPOBOXK/AIach pa3pacTaHUAMU B HUX COEAMHH-
TEIbHOM TKAaHM W OYAaroBOW AECTPYKLUHMEH aluHapHBIX
KIJIETOK, 3aBeplIaoleiics CKIepO30M IOBPEXKIECHHBIX
YYaCTKOB MJIM MeTarla3uel alMHapHBIX KJIETOK B MIPOTO-
KOBBIC. DTHU IPOIECCH MPOTEKAIN Ha (OHE HapyIICHHN

MUKPOIUPKYJISIIHN, O YEM CBUIECTENBCTBYIOT MEJIKHE KPO-
BOM3JIMSHUS U OTIIOKEHUS TeMocuiepuHa (puc. 3).

IIpu MaKpOCKOIIMYECKOM M MUKPOCKOITMYECKOM HCCIIe-
JOBAaHWM MECTHBIX TKAaHEBBIX PEaKIUA Ha ITOIKOXKHEIC
WHBEKIUH NpenapaTta Hu Ha 1, 1 Ha 30 cyT nocne 6-me-
CS'YHOTO Kypca BBEACHHUS B 00EHX M3YUYEHHBIX J03aX HUKa-
KHX M3MEHEHHH KOXH, €€ MPUIATKOB U IMOJKOKHOM KIIET-
YaTKW He 0OHAPYKEHO.

[TomyueHHBIE pe3yIBTATHl CBUICTEILCTBYIOT O TOM, UTO
[JIMIKH, TaK K€ KaK JUpariyTuia, o0jajaeT CrnocoOHO-
CTbIO KOHTPOJMPOBATh Maccy Tena [12] u noBblLaTh KO-
JUYECTBO [-KIIETOK TOKENyT0uHON skene3bl [S]. XoTs
IPU MCCIEOBAaHUM HA JKUBOTHBIX HEPPOTOKCHYECKUX
CBOHMCTB JHMPAaDTyTHAA HE BBIIBICHO, B XOIE IPOBEICHMUS
KITMHUYECKUX HCCIIEOBAHUN COOOIIAIOCH O TIOSBICHUH Y
MAIMEeHTOB MPU3HAKOB U CHUMIITOMOB MOYEYHOH HeHIOoCTa-
toyHoCTH [11]. Takum 00pa3om, O TOKCUYECKHM CBOMCT-
BaM HOBBII OTEYECTBEHHBIN MpernapaT IUIHH He OTIHYa-
€TCSl OT U3BECTHOTO 3apyOe)KHOTO aHAJIOTra U MOXKET OBbITh
PEKOMEHIOBaH IS AaJIbHEHIIIEr0 HEKJIMHUYECKOTO U3yye-
HUSL.
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EVALUATION OF THE CHRONIC TOXICITY OF GLYPIN PREPARATION
IN EXPERIMENT ON RATS

I. D. Treshchalin, V. A. Golibrodo, M. I. Treshchalin, and E. R. Pereverzeva

G. F. Gause Institute of New Antibiotics, Russian Academy of Medical Sciences, ul. Bolshaya Pirogovskaya 11/1, Moscow,
119021 Russia

Toxicological study of new biomodified recombinant human glucagon-like peptide-1 (GLP-1) developed under the name of glypin by the State Research Insti-
tute of Genetics and Selection of Industrial Microorganisms (Moscow) was performed on male and female outbred rats. Glypin was injected subcutaneously
during 168 days at a single daily dose amounting to one and ten therapeutic doses (0.1 and 1 mg/kg, respectively) with 24-h interval. During this work, we de-
termined the dynamics of body weight, clinical and biochemical blood parameters, electrocardiography, and urinalysis of all test animals. Five rats in each gro-
up were euthanized upon 1 and 30 days post treatment and the mass coefficients of heart, kidneys, liver, spleen, and thymus were determined by necropsy, and
pathomorphological evaluation was performed for the internal organs. It was established that the subcutaneous administration of glypin in rats for 168 days at a
tenfold therapeutic dose (1.0 mg/kg) led to delay of the body mass gain by about 10% ( p = 0.05, in comparison to control group within 15 to 150 days period)
and to reliable decrease of protein content in blood serum by ~20 % (p = 0.05) one day after termination of the treatment. Microscopic pathomorphology obser-
vations revealed that tenfold therapeutic dose induced reversible abnormalities of tissue structure in kidneys and pancreas.

Keywords: biomodified recombinant human glucagon-like peptide; glypin, diabetes mellitus type 2; chronic toxicity; rats.



