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NMPUMEHEHUE ArOHUCTOB §-ONMMOUAHbIX PELIENTOPOB
ana NPEQYNPEXAEHUA PENEP®Y3NOHHbLIX NOBPEXAEHUA

CEPOLA IN VIVO B 3KCNEPUMEHTE

A. B. Kpeinatos', O. E. Bansosa?, M. B. Benoycos?,

C. B. NosgHsikoBa?, E. A. Hectepos3, M. . MagoHos*

Y KpbIC, HapKOTU3UPOBAHHBIX XJIOPAJIO30ii,

OCYHECTBIIAJIN  KOPOHAPOOKKIIFO3UIO

(45 mun), 3a 5 MuH 10 peniepdy3un (120 MUH) BHYTPUBEHHO BBOJIMIIM arOHUCTHI O-ONUOU-
HbIX penentopos: aensropdut II (150 umoins/kr), p-Cl-Phe-DPDPE (150 u 1500 HMoub/kr),
DPDPE (1500 amosns/kr), BW 373 (230 u 2300 amoib/kr). OLieHHBaIM COOTHOIICHUS TUIO-
uiaau 3oHa uHpapkra (3M)/30ona pucka (3P). YeranosneHo, uro nensropdun I B nose
150 amonw/kr, CI-DPDE B no3e 1500 amons/kr 1 BW373 B no3e 2300 HMOJIB/KT yMEHbIIIa-
10T unnekc 3M/3P na 40 % no cpaBaenuto ¢ koutposieM (p < 0,01). densropdun II okasbiBa-
€T 3aIllUTHOE JieiicTBUe B 03¢, B 10 pa3 MeHbIIEH, YeM OCTaJIbHbIE BEIECTBA, YTO IO3BOJIA-
€T paccMaTpuBaTh €ro Kak IPOTOTHII JUIs CO3/1aHKs JIEKAPCTBEHHOTO IIpenapara Jyis JICHeHUs

ocTporo HH(papKTa MUOKap/a.

KuroueBbie ci10oBa: OIMMOUJHBIC PEHCIITOPHI; UILICMUSL; penep(l)yma; KPBICBI.

BBEAOEHUE

BHyTpurocimTanpHas JETadbHOCTH TPH OCTPOM HH-
¢dapkre muokapna (OMM) B Poccum, o JaHHBIM HEKOTO-
PBIX aBTOPOB, coctaBisieT 8§ — 11 % [2], eme Gombime ma-
[IMEHTOB MMOTHOAET Ha JorocHuTaibHOM dTare [1]. Cmepr-
HOCTh Tpu OMIM BO MHOTOM 3aBHCHUT OT BETMYHHBI pa3Me-
pa uH(papkra. Tak, conIacHO KIMHUYECKUM JaHHBIM [3], y
MAIAEHTOB, Y KOTOPBIX NMHUK KOHIICHTPAIIMH TPOTOHHWHA |
(Mapkep HEKpO3a KapJANOMHUOIIMNTOB) B TIa3Me KPOBH IIpe-
BhIIIaeT 50 MKI/JI, TOCHIHUTANBHAST CMEPTHOCTD COCTABILSICT
4%, a y OONBHBIX C YpOBHEM TpOIOHMHA | MeHee
50 MKr/im, 3TOT mOKasarenb cocraBisteT 1 %. Cienosa-
TENIFHO, aKTYaJbHBIM SIBJSIETCSI TOWCK (hapMaKoIOoTHue-
CKUX BEIICCTB, CHOCOOHBIX PAIUKaIbHO YMEHBIIUTE pa3-
Mep nHpapkra. OnpeneneHHbIi HHTEPEC B 3TOM OTHOIIIE-
HHUH TPEICTABIIIOT arOHUCTHI O-OMMMONUIHBIX PEIENTOPOB
(OP), xoTOpBIe CIIOCOOHBI YMEHBIUTH pazMep HH(papKTa
TP MPUMEHEHHH TIepe]T KOPOHAPOOKKITIO3ueH 5] u mepen
penepdysueii [4].

Lems HACTOSIIETO WCCICIOBAHUS — CPAaBHUTEIBHBIN
aHaJM3 CIIOCOOHOCTH Psa aroHHCTOB O-OIMUOUIHBIX pe-
LENTOPOB MPEAYNPEKAATh penepPy3nOHHOE MOBPEXKIC-
HHUE CepAla y KpBIC.
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MATEPWAIJIbl U METOAbI

HccnenoBanue BoinoiHeHo Ha 134 kpblcax-caMuax Jiu-
Hun Bucrap maccoit 200 —220 r (muromuuxk HUUW kap-
quonorun Tomckoro HUMIL, 1. Tomck).

1 MozepoBaHus KOPOHAPOOKKIIIO3UH KPBICHI ObLITH
HApKOTU3UPOBAHbI O-XJIopano3oi (50 Mr/kr, BHYTpHOpIO-
IIMHHO, Sigma) W MOAKIIIOYEHB! K amlmapary UCKYCCTBEH-
HoW BeHTWIsMU Jerkux “SAR-830 Series” (CWE Inc.
CILIA). KopoHapOOKKIIIO3UIO B penepy3uro OCYIIECTB-
msuta o metoxy J. E. Schultz [8]. [IpaBast connas aprepus
ObUla KaHHIONUPOBAaHA MJISI M3MEPEHUS apTepUabHOTO
nasieHust (AJl), KoTopoe perucTpupoBaIM JIATYUKOM
SS13L (Biopac System Inc., Goleta, Kamudopnus,
CIIIA), conpsKeHHBIM € anmaparoM Ui 31eKTpodu3no-
nmorudeckux uccienoanuii MP35 (Biopac System Inc.,
Goleta, CIITA). Dot e anmapar HCIONIb30BaIN IS 3a-
nucu OKT. Tlocne 45 MUH HIIEMUU JUTATypy OCIa0sIn
1 BOCCTAQHOBJICHHE KPOBOTOKA MOATBEPKAATIH MOSIBICHH-
€M DSIUKapAuaibHON TunepeMuu. I[IponomKuTeNbHOCTD
penepdysun coctapnsiia 2 4. Peructpanmio IKI ocyme-
CTBIISUIM BO BpeMsl IIepHo/a UIleMUU U B TeueHue 30 MuH
nociye BO30OHOBJIEHUSI KOPOHAPHOTO KPOBOOOpAIIEHUS C
MOMOIIBIO anmapara Ui 3J1eKTPO(U3HOTIOTHUECKUX HC-
cnegoBanuii MP35 (Biopac System Inc., CILIA). 3anuch u
00pabOTKy MOJTYYEHHBIX JaHHBIX OCYLIECTBISUIA C IOMO-
uipto0 mporpamMmmuoro obecrnedenus INSTBSL-W kommna-
Huu Biopac System Inc. (CILIA).

Bruienenune 30ub nHdapkra (3U) u 3061 pucka (3P)
npoBomma mo Metoxny J. Neckar [6]. O6nacThio prcka
NPUHATO HAa3bIBaTh YYacTKU MHOKapia, MOABEprIIHecs
umemun-perepdysuu. [locne pernepdysuu cepaue u3pie-
KaJu U3 TPYJHON KJIETKU W MPOMBIBAIN LINPHUIIEM Yepe3
KaHIOJIMPOBaHHYIO a0pTy (PU3MOJIOTMYECKUM PaCTBOPOM,
comepxammM 125 ME/Mnt renapuna. ns ompenencHus



I[IpuMeHeHNEe arOHNCTOB O-OMOHOWIHBIX PENENTOPOB

00acTH pUCKa JUraTypy BHOBB 3aTATHBAIU M MHUOKapJ
OKpalIMBaJM CTPYHHO 4epe3 aopTy S5 % mepMaHTraHaTOM
kanust. [lociie MpOMBIBKU CIEHaIbHBIM HHCTPYMEHTOM
HSRAOOI — 1 (Zivic Instruments, CIIIA) nenanu cpe3bl
cep/ua TOMIUHON B 1 MM MepneHAUKYISIPHO K IPOI0b-
Hoii ocu. 3P He okparuBaniack nepMaHranaTtom kaiaus. 31
Boiiesace u3 3P okpammBanuem 1 % pactBopoM
2,3,5-rpudenunrerpasonus xiopuga B teueHue 30 MHUH
npu 37 °C. HekpoTU3upoBaHHBIM MHOKapA HE OKpallu-
BaJICs, MOCKOJIbKY B MOTMOIIMX KapIMOMHUOLUTAX OTCYT-
CTBOBaJIM JierujporeHasbl. llocie OKOHUAHHS OKpacKu
cpe3sl nomemand B 10 % pactBop ¢opmanbaeruga Ha
1 cyt. Ha cnenyromuii eHp mociie OKpaluBaHus MpaBbli
JKEITyI0ueK yNajsiii U cpe3bl CKaHUPOBAIM ¢ 00euX CTO-
pon ckanepom HP Scanjet G4050. Pazmep 3P u 31 onpe-
JIEJISTI  KOMITBIOTEPU3UPOBAHHBIM  IIJITAHUMETPUUYECKUM
MeTonoM. Pazmep 31 Bblpakanu B MPOLIEHTAxX OT pazMepa
3P, kak cootHommenue 31/3P.

Bce onmonap! BBOAMIM BHYTPUBEHHO 32 5 MHH JI0 pe-
nep¢ysun. Aronuct 3-OP p-Cl-Phe-DPDPE npumensim
B go3ax 0,1 mr/kr (150 amonb/kr) w1 MI/kr
(1500 amonb/kr). CeleKTUBHBIH O,-arOHUCT NEIBTOPHUH
11 BBommm B 1o3e 0,12 mr/kr (150 HMounb/kr) [5], aroHHCT
5,-OP DPDPE — B no3e 0,7 mr/kr (1200 HEMOIIB/KT), aro-
uuct 6-OP BW373 — B no3ax 0,1 mr/kr (230 HMONB/KT) 1
1 mr/kr (2300 amonw/kr) [4, 7]. BW373 mpuobpeteH y
rxommnanuu Tocris Bioscience (BenukoOputanus). [lensb-
topduH 11, p-Cl-Phe-DPDPE u DPDPE 6putn ipermocras-
neHel W cuHTe3upoBaHbl PolyPeptide Group (CILA).
BW373 nepBonayansHo pactBopstiin B JIMCO, a 3arem B
0,9 Mt 20 % pacTBOpa THIPOKCHIIPOITII-3-IIHKIOAEKCT-
puHa. DHU3HONOTHYECKUI PACTBOP KM IHKIOACKCTPUH
BBOJMJIM BHYTPUBEHHO 13 pacueTa 1 mi/100 T Maccel Tena.
B wuccrenoBanue ObUTH BKJIIOYCHBI CIICAYIOIIUE TPYIIIBI
kpbic: KoHTpoib (0,9 % NaCl); BBeneHne ruapOKCUIPO-
mwi-B-nukinonaekcerpuna; Beenaenue p-Cl-Phe-DPDPE B
nmo3ax 0,1 mr/kr u 1 mr/kr; BBenenue nensropuna I B
no3e 0,12 mr/kr; BBeneuue DPDPE B no3e 0,7 Mr/kr; BBe-
nenne aronncra 0-OP BW373 B no3ax 0,1 u 1 Mr/kr.

KonndecTBeHHBIC 3HAYEHHS MTOTYYECHHBIX PE3yIIBTaTOB
BBIpQKaIIM Kak cpemHee apupmermueckoe (M) + cran-
naptHast omOka cpeanero (SEM). JlocToBepHOCTh aHTH-
apuTMudeckoro 3dekra oreHUBaIN ¢ TOMOIIBIO KPUTE-
pus Xz_ Metox Manna — YUTHH HCITOIB30BaJIH IS OIICH-
KH UHPapKT-TUMUTHPYIOIIEro 3¢ dekTa nmpemaparos.

PE3YNbTATbI U UX OBCYXOAEHUE

VY KpbIC B KOHTPOJBHOM rpymme otHoenue 31/3P co-
cTaBuio B cpenHeM 47 % (pucyHok). Enunuynsle pernep-
(y31OHHBIE >KEITyIOYKOBbIE SKCTPACUCTOJBI yAAJOCh 3a-
(uKCHPOBATH TOJBKO Y 3 KPbIC KOHTPOJIBHOW IPYIIIIBL, TIO-
9TOMY OLICHUTh aHTHapUTMU4eckuil 3ddekt mpemnaparo
HE NPEeACTaBIIOCh BO3MOXKHBIM. [lociie BHyTPHUBEHHOTO
BBeZeHuss aroHucra O-OP p-Cl-Phe-DPDPE B nosze
150 aMonB/KT 3a 5 MHH 10 penepdy3un mpenapar He OKa-
3a1 uHpapKT-TUMHATHPYIOMmEro 3¢deKxTa, oqHako B 03¢
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Binsiue aronnctoB 8-OP Ha mHzaekc 30Ha MH(pApPKTa/30HA pHCKa
(3U/3P) y kpbIc ¢ KOpOHAPOOKKITIO3HEH (45 MUH) U penepdy3uei.

* p <0,01, ZOCTOBEPHO 1O CPABHEHHIO C KOHTPOJIEM.

1500 HMONB/KT OBLIO MOIYYEHO OIPAHUYEHHUE COOTHOIIE-
Husi 31/3P Ha 42 % OTHOCHUTENIHO KOHTPOJIBHOM TPYIIIBI
*KHUBOTHBIX (p < 0,01). /locToBEepHOrO BIUSHUS HA YACTOTY
cepaeunbix cokpamennid (HCC) BBISBUTH HE YAAIOCh.
IlenTun He BNMAN HA CHCTONMYECKOE M AUACTOIMUYECKOE
AJl ipu KOPOHAPOOKKITIO3UH U penepy3Hu.

Buyrpusennoe BBemenme aronucra §,-OP DPDPE B
no3e 1200 HMOIB/KT 32 5 MUH JI0 pernepy3nuu He OKa3bl-
BaJ0 HHQpAPKT-JIMMUTHPYIoNIero 3¢ ¢ekra (PUCYHOK).
Bmmstanst Hza YCC BBIIBUTB HE yNANOCh, BIHMSHHUE HA CHC-
TONWYECKoe U Auactoinndeckoe AJl mpr KOpoHAPOOKKITFO-
3uH U penepdy3un He 0OHAPYKEHO.

BuyTpuBeHHOE BBEJECHHE CENEKTUBHOIO O,-arOHHCTA
nensropduna Il B no3e 150 HMoOAb/KT 3a 5 MUH 10 penep-
(y3umn crocobcTBOBaNO yMeHbIIeHHIO nHAekca 31/3P B
1,5 paza (p<0,01, pucyHok). J{oCTOBEpHOTO BIHMSIHUSA
nenprophuna II Ha YCC BBIIBUTH HE YIAJIOCh, TAK e KakK
U BIIMSTHUS HA CUCTOJIMYECKOe U Auactonuyeckoe A/l

ITpenmapar BW373 B mo3e 230 HMOJB/KT KapaHONpO-
TEKTOpHOTO 3 dekxTa He oKa3pIBai. B To BpeMs Kak B 03¢
2300 amois/Kr aroHuct 0-OP BBI3BIBAJ CHIDKEHNE MHIEK-
ca 3U/3P ma 40%, mo cpaBHEHHIO C KOHTPOJIEM
(» <0,01). Hocroseproro eiustaust Ha YCC, cuctonnye-
cKkoe U jauacroinudeckoe AJl Npu KOPOHApPOOKKIIO3UM U
penepdy3un BBISIBUTH HE yIaloCh.

ITo-BumumMoMy, WHpapPKT-TUMUTHPYIOHNA 3 dekT
OIMMOUJIOB CBsi3aH C akTHBaImei 0,-OP, k KOTopsIM Jenb-
topduH Il mposIBIIET BEICOKOE CPOACTBO, a IPYTUE OIHO-
unel — Hu3Koe. [lpencraBieHHBIC MaHHBIC IO3BOJISIOT
paccmarpuBath gensropduH I kak mporoTHm s co3na-
HISI JIGKapCTBEHHOTO Ipenapara st nedenuss OVIM.
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3AKIIOYEHUE

[IpencraBneHHble AaHHBIE CBHUIETENLCTBYIOT O TOM,
yro aroHuctsl O-OP CI-DPDPE (1500 amoinb/kr) wu
BW373 (2300 HMOJIB/KT) OKa3bIBAIOT KapAHOIPOTEKTOP-
HOE JelicTBUE B OONBIINX 03aX. Mexay TeM ensToppun
II, okasbiBast mogoOHBIN >(dexT, odnamaer Oojee BbIpa-
JKeHHOH akTUBHOCTHIO (150 HMOJIB/KT), YeM yKa3aHHBIE
mpernaparsl.

UccnenoBanne BBIOMHEHO NpH nojnepx ke Poccuii-
ckoro Hay4yHoro (onpaa; rpant 19-15-00037. Dxcnepu-
MeHTBl ¢ BW 373 npoBonwincek B paMKax rocylapCTBEH-
Horo 3aganusa AAAA-A15-115120910024-0.
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Rats anesthetized by chloralose were subjected to coronary artery occlusion (45 min) and, 5 minutes before reperfusion (120 min), treated intravenously with
various d-opioid receptor agonists including deltorphin II at a dose of 150 nmol/kg; p-Cl-Phe-DPDPE at 150 and 1500 nmol/kg; DPDPE at 1500 nmol/kg; and
BW 373 at 230 and 2300 nmol/kg. The response was evaluated by the ratio of the infarct zone (IZ) area to area at risk (AAR). It was found that deltorphin II at a
dose of 150 nmol/kg, CI-DPDE at a dose of 1500 nmol/kg, and BW373 at a dose of to 2300 nmol/kg reduced the IS/AAR ratio by 40% relative to control. Del-
torphin II exhibited the protective effect at a 10 times lower dose than other drugs, which allows this d-opioid receptor agonist to be considered as prototype in

creating medicines for the treatment of acute myocardial infarction.

Keywords: opioid receptors; post-conditioning; myocardial infarction; reperfusion; rats.



