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In experiments on isolated hearts of guinea-pigs on the model of ishaemia
- reperfusion the role of NO in the mechanisms of activation mitochondrial
permeability transition pore was investigated. It has been shown that
postreperfusion disturbances of cardiac contractility, tone of the coronary
vessels and heart rate, as well as noneffective oxygen utilization by the heart
tissue were due to an opening of mitochondrial permeability transition pore. In
addition there was a stable agent in reperfusion solution, that was registered by
the spectrophotometry method on the wave length 250 nM. We suggest that the
registered factor, released from mitochondria under an opening of mitochondrial
permeability transition pore is the marker of its opening.

The heart and oxygen metabolism disturbances, stimulated by global 20
min ischaemia and reperfusion, were essentially decreased by a preliminary
application (10 min) of either aminoguanidine (105 M, the blocker of inducible
NO-syntase), or sodium nitroprusside (104 M, the NO donor). It was
accompanized by a decrease the amplitude of optical density absorption peak in
reperfusion solution in both cases (aminoguanidine- 46%, sodium nitroprusside
- 62% vs control). A decrease in the factor concentration gives evidence for
depression of the activation of the mitochondrial permeability transition pore.

Thus, a preliminary application the NO donor, as the blocker of inducible
NO-syntase prevented to some extent postreperfusion injuries due to inhibition
of activation the mitochondrial permeability transition pore. The mechanism of
that influence may be different.

B HacToAwee Bpema npeAMeTOM akKTMBHOIO 06CYXAeHWA cTan BOMpocC
BAMSHWA OKCKWAa as3oTa Ha akTuBauul MWUTOXOHApPWanbHOW nopsbl (MIT).
M3BeCTHO, 4TO peneply3VOHHble MOBPEXAEHUA  cepfua CBA3aHbl €
06pa3oBaHMeM MWUTOXOHAPWANbHOW NOPbl U AEACTBMEM TeX areHTOB, KOTOPble
BbILENAITCA NPU 3TOM B LMTO30/b [1,2]. CBOGOAHBLIE KUCNOPOAHBIE pafuKansbl,
BbiCBOOOXJaloWmecs npu  OTKpbiTUM MMM [9] nerko cBA3bIBAKOTCH €
BHYTPUKNeTO4HbIM NO ¥ WMHaKTUBMPYIOT €ro, o06pasys MepoKCUHUTPUT.
MocnegHWin NyTeM OKUCNEHWS TUONOBbLIX rPynn 6esKoB B CBOKO OYepefb MOXeT
npvBoAuTL K OTKpbITUO MI [5]. Llenbio HacTosilero uccnefoBaHus 6bia10
M3yyeHWe PONM OKCMAa a3oTa B MeXaHW3Max OTKPbITUS MUTOXOHAPWAanbHOWN
nopbl B yCNOBUAX penepiy3nmn Nwemm3npoBaHHOro cepaua.



MaTepuanbsl a MeTOobl UCCNesoBaHNA

OKCMepUMEHTbI  BbINOJIHEHLI HA W30/MPOBAHHBLIX CepALax MOPCKUX
CBMHOK Maccoi 350-450 r, koTopble nepgy3vpoBanu no meTogy JlaHreHgopda
npu NOCTOAHHOM faBfieHMM u aspauum kKap6oreHom (95% 02 n 5% CO02)
pactBopoMm Kpe6ca - XeHseneiita cnegyroulero coctasa (B Mmosnb/n): Na Cl -
118; KCI - 4,7, MgS04- 1,2; NaHCO03 24; KH2P 04- 1,2; rntoko3a - 10; CaCl2
- 2,5. Pa3BnBaemMoe fjaBneHune B IEBOM XeNyAO0UKe W ero Nepsyto NPOM3BOAHYIO
M3MepsAnn  TeH30[aTYMKOM U PEerucTpupoBannm  Ha  MHOrOKaHalbHOM
nonukapguorpade “MuHrorpa-82”  (9nema, LLIBewus). CkKopocTb
KOPOHApHOro noToKa OueHMBann no o06bEMY OTTekalowero OT cepaua
nepy3noHHOro pacTeopa 3a 1MuH. Hanps)XeHne KMcnopoaa B npuTekaroLlem u
OTTEKaloWeM OT cepiLa pacTBOpe WM3Mepsnn C MOMOLLbIO rasoaHanmsaTopa
BMS 3 Mk 2. MoTtpe6neHne kucnopoga paccuntoiBann no metogy Neely, 3a
KWUCMOPOAHYIO  CTOMMOCTb  paboTbl  cepfua MNpPUHMMANK  COOTHOLUEHME
notpe6nenns 02 n pasBMBaEMOro [aBfieHUA C YYETOM YacTOTbl CepAeyHbIX
COKpaleHuid. [ns oueHKU oTKpbITUA MI 1 BbIXOAa HEMAEHTUMULMPOBAHHOTO
thaktopa [3] npoBoAunM  CMEeKTPO(hOTOMETPUYECKWU A aHanu3 npob Ha
cnektpototomeTpe C®P-46. Nwemnto mMoaenMpoBanu MOCPEACTBOM MOJHOM
OCTaHOBKM cepaua Ha 20 MuH, penepdy3unto oTcnexmsann B TedeHne 40 MUHYT.
OoHop NO Hutponpyccug Na m 6nokatop cuHTe3sa NO aMuHOryaHuuH
(SIGMA) B po3e 104 M n 105 M cooTBeTCTBEHHO Nepgy3npoBann 10 MuH,
3aTeM  Mofenuposanu uwemuto. CTaTUCTUYECKYyl0 00paboTKy  [aHHbIX
NMPON3BOAUIN PA3HOCTHLIM METOZOM C UCMOJb30BaHMEM KpuTepus CTblofeHTa.
PesynbTaTbl 1 ux 06cy>kaeHne. MonyyeHHble pe3ynbTaTbl CBUAETENLCTBYIOT,
yto 20-MWHYTHaA ToTasibHad WWEMMSA CepAua W nocnefytolias penepgysus
NPUMBOAMAMN K PasBUTWIO CYLLECTBEHHbIX HapyLleHUd KapAWoLUHAMUKA 1
COKpPaTUTENbHON (YHKLUMN MUOKapaa. Yxe Ha 5-ii MuHyTe penepgysuu
[laBfieHne B NeBOM XefyJouke AOCTOBEPHO YMeHbLUanoch Ha 28% (go 45,7+3,8
MM pr.cT., P<0,001), a Ha 40-n mMuH cocTtaBnsno 48,5% OTHOCUTENLHO
MCXOAHOr0o 3HayeHus. [lokasaTenu COKpaTUTENIbHOW aKTUBHOCTM MMUOKapha
dP/dtmax n dP/dtmin B 3TOT nepuog cHwxXanucb fo 65% u 45% (go vwemun -
COOTBETCTBEHHO 1182 + 49 mm pT.cT./c 1 1037454 MM pT.CcT./C), @ KOPOHAPHWIA
MOTOK YXe Ha 15- MuH penepdy3un [OCTOBEPHO YMEHbLIANCA M K KOHLY
HabnogeHna coctaenan 68% mcxofHoro yposHsa (9,5+1,1 mn/muH, P<0,006). C
HayanoMm penepdysun MuOKapfa OTMeYanun CYLEeCTBEHHble HapyLleHus
CEpLleYHOro puTMa: 3a nepBble 5 MUHYT KOMMYECTBO 3KCTPACUCTON COCTAaBNANO
250+£57 epuHuy (P<0,002). KwucnopogHas CTOMMOCTb paboTbl cepAua
nocTeneHHo yBennumeanach, K 40-it muH gocturas 183%, P<0,01.

Mpu penepdysun Ha (oHe 6nokagbl WHAYLWGeNbHONW NO-CUMHTa3bI
aMUHOTYaHUAMHOM [aBNEHNE MOCTEMEHHO CHMXanocb U K 40 MUH COCTaBAANO
62% (B KOHTPONIbHON cepumn - 48%). KopOHapHbIA MOTOK MMEN aHaNornyHyto
OVUHAMWUKY  WM3MEHEHWIA KaKk W B KOHTPOMbHOW  cepun. Tokasatenm
COKpaTUTENbHOW aKTMBHOCTM Muokapga dP/dtmex n  dP/dtmin Kk koHuy
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HabnogeHns (40 MUH) cocTaBnsAM COOTBETCTBEHHO 64% u 69% WCXOAHbIX
BeNMUMH. KucnopogHasa CTOMMOCTb paboTbl JOCTOBEPHO YBENU4YMBaNacb Ha
58% (B KOHTPONbHOI cepun - Ha 83%). Taknum o6pa3oM, penepdysns cepaua Ha
(hoHe 6nOKadbl CUMHTE3a OKCMAa a3oTa COMPOBOXAanacb HECKONbKO MeHee
3HaYNTENbHBIMU HapyLeHnamm KapAnoAVHaMUNKH, COKpaTUTeNbHOM
aKTMBHOCTM MMOKapAa W KWCNOPOLHOr0 06MeHa, YeM B KOHTPO/bHOW Cepuu
3KCMNepuMeHTOB. PaHee Mbl nokasanu [1,2], 4To B NepBble MUHYTLI penephysnm
cepjua M3 MWTOXOHAPUIA B OTTEKalOWMWii pacTBOpP  BblAenseTca He
NOEHTUDULMPOBAHHBIA  (hakTop. 3TOT (hakTop OMpefensnca Hamu Mo
YBE/IMYEHUIO ONTWYECKOM MAOTHOCTM MNOFMIOWeHNA B YNbTpauoneToBoin
obnactTn cnektpa Ha 1 = 250 HM ¥ CAyXUnl MapKepoM OTKpbITUA
MWTOXOHAPUANbLHOM  nopbl. B ycnoBuax npefBapuTENbHOrO  BBEAEHUA
aMUHOTyaHUMHa aMnNanuTyja nuka NorfioweHns ONTUYeCKON NAOTHOCTM npu
penepdysun coctaBnsina 46% OTHOCMTENbHO  KOHTpoAsA.  [Mony4YeHHbll
pe3ynbTaT CBMAETENbCTBOBAA O TOM, YTO 610Kaga nHAYLM6ensHoin NO-CUMHTa3bI
61aroTBOPHO B/IMSANA Ha BOCCTAHOB/IEHME (DYHKLMUWN CEpALa Noc/e nwemum.
Mepdysna n3onMpoBaHHOro cepfua pacTBOPOM [OHOpPa OKCMAa a3oTa
HuTponpyccuga Na B TedeHume 10 MMH onTummsMpoBana paboTy cepaua
KUCMOPOAHbIA 06MeH. HebonbLuoe CHMXXeHVE [aBNeHUs B IEBOM Xenyfouke (C
70,1+8,9 mm pT1.cT. o 64,8 +9,9 mMm pT cT., P<0,02) Ha (hoHe yBennuyeHUs
WHJEeKCa COoKpaTUMOCTU Beparyta v KOpOHapHOro MoToKa COOTBETCTBEHHO C
80,8+4,5 cek'lpo 92,2 +6,6 cek P<0,014 n ¢ 13,9+1,1 ma/mMmuH pgo 145 +1.1
mMA/MUH, P<0,013 cOnMpoBOXAaiMCb JOCTOBEPHBIM CHVXEHWEM KWUCNOPOAHOW
cToMMoCcTM paboTbl cepfua Ha 24%. [Mocnegytowas 20-MUH  UWEMUA W
penepdysns He MNPUBOAUAM K PasBUTUIO TeX 3HAYMTENbHbIX HapyLleHWi
KapAuoAMHAMUKN U COKpaTWTENbHOW  (DYHKUWW, 4TO Habnwogannce B
KOHTPO/IbHOW cepun. ApUTMUA Cephua npakTuyecky oTcyTcTBosana. Ha 5 MuH
penepdysnn perucTpuposan [LOCTOBEPHOE CHVDKEHWE [aBfieHWs B NeBOM
xenypouke (Ha 24%) wn ero nepBoil npousBofHONn (Ha 32% wun 30%)
OTHOCWUTENIbHO ~ YPOBHA A0  uvwemun. KapamoaenpeccopHblil — addekT
COMPOBOX/ANICH CHVDKEHWEM KWCMIOPOA4HOMW CTOMMOCTWM paboTbl MUOKapga Ha
35%. B nocnepylouwmnii nepnof HabngeHUs nokasaTenn KapAauoguHamMmukm
OTHOCUTENIbHO CTabunnM3nposanncb, a BenuMYMHa uHAekca Beparyta B 3ToT
Nepuoj [faxe Mpesblllana WCXOAHble UWPbl. YBeNnyeHne KUCIOPOAHON
cToMmMocTu paboTbl cepaua 6bII0 MeHee CywecTBeHHbIM (8o 153%) no
CpPaBHEHUID C KOHTpo/NbHON cepueld (go 183%). Takum o6pasom, nepdysms
[loHOpa oKkcufa asota HuTpornpyccufa Na TakXe MoBblliana Pe3uCTEHTHOCTb
MMoOKapfa K [AeWCTBMIO wuwemun-penepdysun. ITO COrnacoBanocb M C
CYWECTBEHHbIM  CHUXEHWEeM  aMnAuTyAbl  NukKa  nornouieHns  (62%
OTHOCUTENIbHO KOHTPONA), 4YTO TrOBOPUIO 06 YMEHbLEHUN KOHLEHTpauuu
(hakTOpa, BbIAENAIOLWErOCA U3 MUTOXOHAPWIA, U, CefoBaTe/lbHO, 06 YyrHETeHNM
npoLieccoB OTKPbITUA MIT. TlonyyeHHble pe3ynbTatbl CBUAETENLCTBOBAN, YTO
npeaBapuTensbHas nepgysusa AoHOpa OKWcK asoTa B fo3e HO'4 M CyLeCcTBEHHO
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YMeHblliana nocTpenepysnMoHHble  HapylleHus  (QyHKUUKM  cepgua w
KMCNOpPOoAHOro obmeHa. BepoATHO B AaHHOW KOHUeHTpauun NO BbicTynana kak
MHIMBUTOP OTKPbITUA MUTOXOHAPWaNbHOW Mopbl. V3BecTHO, 4To MMeHHO NO
npefoTepaliaeT  pa3BMTME OKCMAATMBHOrO CTpecca W fAenaeT  KNeTKu
pe3nCTeHTHbIMU K noBpexaeHuto [8]. 3ToT aekT NO (B KOHUEHTpauusx Ao
1MKM) MOXeT 6biTb 00yCNOBMEH M MPAMbIM MHIMOMPYIOLWMM BO3AeCTBMEM Ha
oTKpbITME nopbl [5] - NO wuHakTMBMpYeT Kacnasbl, 6MOKMpPYs TeEM cambIM
anonTo3 [7]. Mpu KoHueHTpaunax N O 6onee 10 MkM, HabnogaeTcsa genpeccus
cuHTesa AT® UM HUTpo3UnMpoBaHWe TWONOBbIX (-SH)-rpynn  MUTOXOHA-
pranbHbIX 6eNKOB, YTO B CBOKO OYepefb NPUBOAUT B OTKPbITUIO MIT [8].

Takum o06pa3om, Kak npefsapuTenbHoe BeeAeHue goHopa NO, Tak u
6nokaga uHAyumbenbHon  NO-cMHTasbl B OMNpefeneHHON  CTeneHu
npefoTBpaLany pasBuTMe NOCTPenepdy3nOHHbIX HapyLleHWA AeATenbHOCTM
cepfua ¥ KucnopofHoro obmeHa BCNeACTBME  YIHETEHUS  OTKPbITUA
MUTOXOHAPUANbHBLIX Nop. 3TO NOATBEPXAANOCh WU YMeHbLUEHNEM amnanTyabl
MMKa ONTUYEecKOW NAOTHOCTM MNOTMOWeEeHNa penepdysMOHHOro pacTeopa B
06oux cnyyasx. BepoATHO, MeXaHM3M 3TOr0 BAUAHWUSA Pa3fIMYeH.
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SHAOTEANNIABUCUMASA PEFYNALNA GYHKLINN
KOPOHAPHbIX COCYA0B MNPV PA3TMYHOW
YYBCTBUTEJ/IbHOCTW K CTPECCY

Lep6uHnH N.HO. Conogkos A.MM.

BuTebCcKuUin rocyapcTBEHHbIA MEAUUMHCKNA YHUBEPCUTET,
r.BuTebek

Aim of investigation - to study the poststress changes of coronary
circulation in rats with various resistance to stress and to determinate the
degree of nitric oxide participation in theses processes by means of blockade its
synthesis by concurrent inhibitor L-NAME.

*The experiments have been conducted on 112 white female rats, which
have divided on 2 groups (“active” and “passive”) based on their behavior in the
“open field” test.The new data about endothelium system of nitric monoxide
synthesis contribution in the development of stress - induced reduction of
coronary' autoregulation in animals sensitive to stress has been received in the
basis of which the endothelium dysfunction of coronary vessels accompanied
with the NO hyperproduction has laid.

The power of local system of nitric monoxide depends on the individual -
typological peculiarities of animal behavior together with the different
expression of stress - reaction may contribute in the stress - resistance of heart
and vessels has been detected.

OZHUM U3 CNeACTBUIA 3MOLMOHANLHOIO CTpecca SBASETCA M3MeHeHue
(YHKLMIA cepfiedHo - cocyaucToii cucTembl. CTpecc MOXET cnoco6CTBOBATh
BO3HWKHOBEHUIO ~ apTepuanbHOM  FUMEpTEeH3UW, TUMOTEH3WUM, MepecTpoiike
COCYANCTOW CTEHKW, OKas3blBass CBOE B/IUSHWE HEMOCPEACTBEHHO Ha rnagkue
MbILLILbI, BM/JOTH [0 BbIP@XEHHOTO CMa3Ma KOPOHApHbIX COCYAOB U Pa3BUTHUS
MH(apKTa MUOKapaa. HecMoTps Ha OfHOPOAHOCTb CTPECCOPHOrO BO3AeiCTBUS
He Yy BCEX )XWBOTHbIX pa3BMBAlOTCS W3MEHEHUs apTepuanbHOro [AaBfieHUs,
COCYMCTOr0 TOHyca WM paboTbl Cepaua, T.e. HabMoAaeTcs BblpaXeHHas
VHAMBMAYaNbHAsA YCTONUMBOCTb K cTpeccy [3]. Mopo6Has 4yBCTBUTENbHOCTb
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