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CpaBHUTEJbHAS KAPAUONPOTEKTOPHAA 3P PEeKTUBHOCTH APIrHHUHA THAPOXJIOPUIA
U APIMHUHA CYKIMHATA NPU MIIEeMHYeCKO-penepdy3noHHOM MOBPEKACHHH MUOKApAa
Y KpbIC

benopycckuii 2ocyoapcmeennvlii MeOUyuHCKuULl yHuU8epcumem

B onbiTax Ha KppIcax u3yyanu cnocOOHOCTh aprMHUHA TUAPOXIJIOPU]IA U apTUHHUHA
CYKIIMHATa 0cIa0JIsATh UIIEMHYECKO-penepPy3nOHHOE MOBpekAeHEe MUOKapaa. [TokazaHo,
YTO SKBUBAJICHTHBIE J]03bl L-aprununa ruapoxiopua u L-apruauHa cykuuHaTta o0gagatoT
COMOCTAaBUMOM KapUONPOTEKTOPHON 3 (HEKTUBHOCTHIO.

KuroueBble cji0Ba: pruHuH, CyKIMHAT, UlleMus-penepdysus, MOBpexKICHHEe MUOKap/Ia.

Dubovik B.V., Zhdanov A.A., Romanovskii D.I.

Comparative efficacy of L-arginine hydrochloride and L-arginine succinate in reducing
myocardial ischemia-reperfusion injury in rats.

Protective effects of both L-arginine hydrochloride and L-arginine succinate on ischemia-
reperfusion induced myocardial injury have been studied in experiments on rats. It was
found that equivalent doses of L-arginine hydrochloride and L-arginine succinate tend to
display similar cardioprotective efficacy.

Key words: arginine, succinate, ischemia-reperfusion, myocardial injury

Tepmun "kapauonpoTekTop” 0003HAYAET JIEKAPCTBEHHOE CPEJCTBO, YCTPAHSIOLIEEe
TUCHYHKITAIO MUOKap/ia U MPEIOXPAHSIONICE €T0 OT HEOOPATUMBIX U3MEHEHUH.
MexaHu3MbI KapAHONPOTEKTOPHOTO I (PekTa pa3zHOOOpa3HbI M BKIIOYAIOT COXPAHEHUE
OMOPHEPTeTUYECKHUX CYOCTAHIIMIA U CTUMYIISIUIO UX 00pa30BaHusl, TPCHUPOBKY UIIEMUEH
(TPEKOHIUITHOHUPOBAHKE), MOIYJIAINIO (DYHKIIMHA MOHHBIX KaHAJIOB, aHTHOKCHIAHTHYIO U
AHTUPATUKATBHYIO aKTHBHOCTD.

HccnenoBanus MOCIEIHUX JECATUICTHI B 00JIACTH COCYAUCTOM OMOJIOTHH TTO3BOJIAITN
YCTaHOBHTB IICHTPAILHYIO poiib okcuaa azota (NO) B obecrieueHnn cocyIucToro
romeocrasa. Henocrarok NO BeeT k pa3BUTHIO SHAOTENIUATBHON TUCPYHKIUH, YTO, B
CBOIO OUYEpE/Ib, MPUBOIUT K MOBBIMICHUIO TOHYCA KOPOHAPHBIX COCYJ0B, CTUMYJISIIAN
XeMOTaKCHCa JICMKOIMTOB, a TAKKE POCTY arperaliMOHHON U aiIr€3UBHON CIIOCOOHOCTH
TpoMOonuTOoB. [Ipu nmemun-penepdy3uu Muokap/ia ykazanible (eHOMEHbI CHOCOOCTBYIOT
pa3BuTHIO cuHApoMa "NO reflow”, 3akmouaromnerocss B porpecCUBHOM yXY/IIIICHUH
KPOBOTOKA B T€X YaCTAX MHOKap/a, mepdy3us KOTOPbIX B MOMEHT YCTPAHCHHS OKKITIO3UU
ObuTa agexBatHOM [5]. [TockoIbKY €TMHCTBEHHBIM SHAOTeHHBIM UcTOYHHKOM NO B
OpraHM3Me YeJIoBeKa sBIsieTCs aMuHOKKCIoTa L-aprunun (LA), TO BO3MOXKHOCTH
koppekuuu aepunutra NO 3a cuetr Ha3HAUEHUS TOTIOTHUTENBHBIX KoinuecTB LA ynensercs
ocoboe Baumanue [11]. HakorieHHbIE K HACTOSIIEMY BPEMEHH SKCIIEPUMEHTAIBHO-
TeopeTnyeckue Jlanuble kacareiabHo LA kak nonatopa NO, HopManuzyromero GyHKIU0O
OHIOTEUS KOPOHAPHBIX COCY/IOB, CBUACTEIBCTBYIOT O MEPCIIEKTUBHOCTH JATbHEHIIINX
WCCJICIOBAHUNA KapIMOTIPOTEKTOPHBIX CBOMCTB LA M MCTIONB30BaHUS TIOCIETHETO TSI
KOPPEKITMHU UIIEMUYECKO-penepy3nOHHOTO TTOBPEKACHUS MUOKAP/Ia.

CykiuHaT (AaHHOH STHTAPHOW KUCJIOTHI) - OJUH M3 HHTEPMEIHATOB 3aKIIOYUTEIBHOTO
¢dparmenta nukina Kpebca. B psiie uccienoBanuii moka3aHo NO3UTUBHOE BIUSTHUE



CYKIIMHATa Ha YHEPTeTUYECKUIl OOMEH MIIEMU3UPOBAHHOTO MUOKAp/ia €r0 U YCTOHYHBOCTD
K UIIEMUYEeCKOMY ToBpexaeHuo [1, 9].

[{enpr0 HACTOSIIETO UCCIIEIOBAHUS SIBUIOCH CPABHEHHUE KaPAHOMPOTEKTOPHBIX CBOMCTB
L-apruanna ruapoxiopuaa u L-apruHuHa CyKIIMHATa Ha MOJIENH UIIEMHYECKO-
penephy3nOHHOTO TTOBPEXKACHUS MUOKap/1a y KPbIC.

Marepuan u METOIBI

OmneiTel ipoBenieHbl Ha 143 Genbix OecnopoaHbIX Kpblcax-camiiax Maccoi 220-300 r.
Niremuro purensHocThio 30 MuH ¢ nocieaytorei penepdysueii (MP) moaenuposamu
IIEPEBA3KOU JIEBOM KOPOHAPHOU apTEPUU HA YPOBHE HIIKHETO Kpas YIIKa JIEBOIO
npencepaus. Onepanunio BEIIOIHIIN MO YpeTaHOBBIM Hapko3oM. Hannuue
KOPOHAPOOKKJITIO3UH B MPOIIECCE OTEpaIiy MOATBEPHK1aJI0Ch N3MEHEHUEM OKPACKH
MHUOKap/a 1 XapakTepHbIMH Npu3Hakamu uinemun Ha OKI'. Mccnenyembie cybctaHinu
Ha3HaYyaJIl UHTparacTpalibHO OAHOKpaTHO 3a 1 4 1o moaenupoBanusit UP. L-aprununa
rugapoxiopun (Al') BBoamnm B 1o3ax 100, 300 u 1000 mr/kr, a L- aprununaa cykuuHat (AC)
- B 103ax 110, 330 u 1100 Mr/kr, copep Kallux TO K€ KOJIHYECTBO aprMHUHA, UYTO U
cooTBeTcTBYIOIME 10361 Al'. KoHTponpHas rpymnma nonydana 1% kpaxmanbHBIiA rellb B
HKBUBAJICHTHOM O0BEME.

JKUBOTHBIX BBIBOJMIIN U3 SKCIIEPUMEHTa uepe3 24 u nocne penepdys3uu. Benuuuny
UIIEMHYECKO-penep(y3HOHHOTO MOBPEKACHUS MUOKapAa ONMpeIessuid Ha TpeX
MOCJIeI0BATEILHBIX MOMEPEYHBIX Cpe3ax, BHIMOJHEHHBIX Ha paccTosiHuU 4, 6 1 8 MM OT
Bepxymiku cepana (cm puc.l). J{ist Bepudukammum 30HbI HEKPO3a UCIOIB30BAN PEAKIUIO C
nutpocuHuM tetpazoiueM (HCT) ¢ nmocnenyrorieit koMmnbroTepHoi Mopdomerpueii [3].
CratucTudeckyro 00paboTKy pe3yabTaToOB MPOBOIMIN ¢ UCIIOIb30BaHUEM MakeTa Statistica
6.0. JlocTOBEpHOCTh pa3nuyuuii OLIEHUBAJIU N0 KpUTEepUt0o MaHHa-Y UTHHU.
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Puc.1. Cxema U3roToBjiaeHus MpenapaToB JEBOT0 KeyA0YKa U YPOBHU CKAaHUPOBAHMS.

Pe3ynbpTaThl 1 00Cy)xaeHuE

B taGnuiie npeacraBiaeHbl pe3yabTaThl MOPHOMETPUH CPE30B MUOKAP/A,
BBIITOJIHEHHBIX HA PA3JIMYHbIX YPOBHSIX.

Tabnuua

[Tnomaap 30861 HEKpo3a (B %0) pU UIIEMUYECKO-pernepdy3HOHHOM TOBPEKICHHH
MHOKapa y kpeic, noinydaBmux Al', AC u B koHTpoJIe
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roarefo 15 | 35,5 12,7 | 0,36 | 26,7 132 | 0,50 | 16,8 | 135 | 0,81
AT 100 T 36 | 116 | 037 | 2.2 130 | 0,40 | 17,1 | 11,8 | 0,69
AC 1Mo 12| 351 16,9 | 048 | 234 139 | 049 | 177 | 166 | 0,94
AT 30| 6| 199 43 [ 022 [ 246 | 160 | 065 | 11,5 | 73 | 0,63
AC 30| 10| 189 | 127 [ 067 | 209 | 133 | 064 | 119 | 90 | 0,76
AT 1000 T 223 | 104 | 0426 | 2446 151 | 0,62 | 148 | 21,9 1.4E
AC 1100 10| 186 | 105 | o0s6 | 179 | 104 | 058 | 98 | 78 | 0,79

AHanu3 MoTy4YeHHbIX JaHHBIX BBISIBUII 3HAYUTEIbHYIO BApUAOEIbHOCTh Pa3MEPOB 30HBI
HEKpo3a Ha ypoBHE 2-T0 U 3-TO cpe30B. B 3Toil cBsA3M, Hauboiee O6JIaronpusiTHLIE YCIOBUS
JUTSL OLEHKH MPOTEKTOPHOM 3(P(HEKTUBHOCTH U3yHaeMbIX CyOCTaHLIMN CO3/1al0TCA Ha YPOBHE
1-ro cpesa, rie MHAUBUYaTbHBIE OCOOEHHOCTH KPOBOCHA0KEHMU MUHUMaNbHbL. Ha puc. 2
NPUBEICHBI JAHHBIE JIJIS TUIONIAIM HEKpo3a Ha ypoBHE 1 cpesa (MenuaHa, BEpXHUil U
HIDKHUI KBaJIPUITU pacpeieliCHHs, MUHIMYM, MaKCUMYyM)
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Puc. 2. ITnomaas 3086 HeKpo3a Muokapaa (B %) Ha yposHe 1 cpesa y Kpbic,
nonyuyaBmux Al', AC u B kouTpose. ** p<0,01, * p<0,05

Kak BunHo u3 puc. 2, uu AI' B 1o3e 100 mr/kr, au AC B 103¢ 110 Mr/kr HEe OKa3bIBaIH
CYIIECTBEHHOTO BIIMSHUS HAa pa3Mep 30HBI HEKpo3a. B To ke Bpems, yBenmuuenue 103 Al u
AC mo 300 mr/kr n 330 Mr/kr npuBOAKIIO K pa3BUTHIO oT4eTarBOoro (p<0,01)
KapUOMPOTEKTOPHOTO d(h(PeKTa, MPOSBUBIIETOCS KaK CHUKEHUEM METUAHHOTO 3HAYCHUS
30HBI HEKPO3a, TaK 1 CAMMETPHYHBIM CIABUTOM BEPXHETO U HMYKHETO KBaJIPUIICH
pacripeiesieHus: B CTOpOHY yMeHbIeHus. Jlanpueiimee yBenuuenue 103 AC u AI' no 1000
mr/kr u 1100 Mr/Kr COOTBETCTBEHHO HE MPUBOIUIIO K YCHICHUIO KapAHOIPOTESKTOPHOTO
s dexra. Ilpu 3TOM He HAOIIOJATOCh JOCTOBEPHBIX OTJIMUMNA B BEJIMYMHE 30HBI HH(PApKTa
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MEXIy IpynnaMu, NOJy4aBIIMMHU 3KBUBAJICHTHBIE IO COAEPKaHUIO apruHuHa 1036l Al u
AC.

[lo coBpeMeHHBIM IpeICTaBICHUSM, 3alIUTHOE JeicTBUEe LA npu nimeMuyecko-
penepdy3noHHOM MOBpexAeHUU peanu3yercs uepes cuctemy LA - NO. LA sBrisetcs
€AMHCTBEHHBIM 3H0T€HHbIM UCTOYHUKOM NO - MOseKyibl, Urparoieil KIo4eByo poJib B
obecnieueHuu cocynuctoro romeocrtasza. Tak, NO obagaeT MOIIHBIM Ba30AMIATATOPHBIM
noTeHuuanoM, a 6ananc mexay NO, ¢ 01HON CTOPOHBI, U PA3TMUYHBIMH, BbIJIETIIEMbIMU
AHAOTEIUEM COCYAOB, BA30KOHCTPUKTOPAMH M AKTUBHOCTBIO CUMITATUYECKON HEPBHOM
CUCTEMBI C JIpyroii, onpenenser Tonyc cocynoB. Kpome Toro, NO, obnanas
aHTHarperalMoHHbIM JEHCTBUEM, MTOJABIISIET SKCIPECCHIO MOJIEKY aAr€3UH U XEMOTaKCHUC
aeikonuToB [10].

B ycnoBHsX OKHCIUTENBHOTO CTpecca MpHU UIIEMUH-pEneppy3un He TOJIbKO HapacTaeT
conepkanue aHtaroHucTHYHbIX NO ¢aktopos, HO u ycunuaerca nHaktuBauus NO, uto
MPUBOJUT K (POPMUPOBAHUIO KaK OTHOCUTENILHOM, TaK U a0COMIOTHON HETOCTaTOUHOCTH
NO. Jlebunur NO, B cBOIO ouepeb, BCAEACTBUE IKCIIPECCUN MOJIEKYJT aJIFe3uH,
Ba30CMa3Ma, NOBBILIEHHOW arperaliMOHHON CIOCOOHOCTH TPOMOOILIUTOB U aATre€3un
JICWKOIIMTOB Ha COCYJMCTON CTEHKE BEJIET K pa3BUTHIO cuHapoma "'No reflow", mossimenuto
COCYAMCTON MPOHUIIAEMOCTH, UHTEPCTUIIUATBHOMY OTE€KY, MH(PUIBTPALUN U TTOBPEXKICHUIO
TKaHel HeiTpodmiamu [5]. B kadecTBe KOMIIEHCATOPHOW PEAKIIUU HA Pa3BUBAIOIINACCS
HapyIICHUs HA0JII0JaeTCsl pe3Kasi, HO HelpoaoJDKUTeIbHas nHaykius cuateza NO [8].
JlokasibHOE CHMKEHUE KOHUEHTpauu LA uMeeT 1 caMoCTOsSTENbHOE MATOJIOIMUECKOe
3HaueHue, Nockoyibky Ha pone nedpunura LA NO-cunTaza HaunHaeT npoayuupoBats O2-,
3HAYHUTEJIBHO YCHIIUBAsi OKUCIHMTENBHBIN cTpecc [6]. B aTux ycioBusx BBeacHNE
JOTIOJTHUTENBHBIX KomnuecTB LA, aBisromierocsa ncrounukomM NO u oGagaromniero
AHTUOKCHJIAHTHBIMH CBO¥cTBaMU [11], MO3BOJISET CYIIECTBEHHO MOBBICUTH OMOIOCTYITHOCTb
NO u coxXpaHUTh TOMEOCTATHYCCKYIO (DYHKIIMIO SHAOTEHs KOpoHapHBIX cocynoB [10]. B
CBOIO OUY€pe/ib, COXPAHHOCTh IHAOTEIUATBHON (PYHKIIMHU CO3/1a€T ONTUMAJIbHBIE YCIOBHS
JUTsl MOOMJIM3aLMU KOJUIaTepalbHOr0 KPOBOTOKA MPHU UILIEMHH, TaK MOBBIIIEHUS
PE3UCTEHTHOCTH SHJIOTENIMS COCYI0B U MUOKAp/1a B LEJIOM K OKHCIUTEILHOMY CTPECCY, H,
cienoBatenbHo, ycTpanenue nedumura NO sBasieTcss nepCneKTUBHBIM MOAXO0A0M K
npoduaktuke cuHapoma "no reflow", moctummemudeckoro oteka U HEHTPOHUITHLHOTO
HOBPEKIACHUS MUOKapa [5].

Cyl1iecTByome TEOpeTHUYECKUE MPEINOCHUIKH MPOTEKTOPHOro AeicTBus LA mpu
uiemMuu-penepdy3un HaxoIaT CBOE SIKCIEPUMEHTaIbHOE NOATBepkAeHHE. Tak, B
YaCTHOCTH, MTOKA3aHo, 4To AoOaBieHne LA B KapauOIIernueckuii pacTBOp OKa3bIBaeT
0JIarOTBOPHOE BJIMSIHUE HA SHEPTETUKY U MO3BOJISIET YCKOPUTH (PYHKIIMOHAIBHOE
BOCCTaHOBJICHHE UIIEMU3UPOBAHHOTO MHOKapa [7]; a BBeaenue LA Bo Bpems penepdy3uu
CHIDKACT BEIMYMHY HEKPOTHYCCKUX U3MEHEHHI B MUOKape [2] B Hamem ucciiegoBanuu
npoduilaKTHYEeCKOe UHTparacTpajibHoe BBeeHne LA 3HaUYNTENbHO YMEHbIIANO0 pa3Mep
UIIEMUYECKO-penepPy3nOHHOr0 MOBPEKACHUS MUOKapAa, MPUYEM MaKCUMaJIbHbBIN 3P (HEeKT
nocturaics npu HazHaueHun LA B 1o3e 300 mr/kr.

HecomHeHHBINM HHTEpEC NpeICTaBIISIET MOMCK BO3MOKHOCTEN YCUIIEHUS IPOTEKTOPHBIX
cBoicTB LA 3a cueT KOMOMHMPOBAHUS C BEIIECTBAMH, CIIOCOOHBIMHU YIIYUILIATh
sHEproodecrneyeHue NeMU3npoBaHHOro MrUokap/a. K Takum BeniectBaM TpaJiuLMOHHO
OTHOCST psii uHTepMeuaToB 1ukiIa Kpedca, Hanbonee nepcrneKTUBHBIM U3 KOTOPBIX, Ha
Hall B3I, SIBJISIETCS] CYKIIMHAT.



Br160p cyknuHaTa Kak BO3MOKHOT'O 3HEProo0eCeYrBaIOIEro CPEeICTBA CBSI3aH C
OOJIBIIE CKOPOCTHIO €r0 OKUCIEHUS B CPABHEHUH C TAKOBOW Apyrux cyoctparos. Kpome
TOTO, (pJ1aBUHOBAs MPUPOJA CYKIIMHAT-YOUXUHOH PEAYKTa3bl 00ECIIEUYNBACT COXPAaHECHHE
OKHUCJIMTENbHBIX MPEBpAIEHUI CyKIIMHATa pH 0oJiee HU3KOM MapIHalbHOM JaBJIECHUU
KHCII0poAa, B TO BpeMs Kak okuciaeHne NAD-3aBucuMbIX cyOCTpaTOB MPHU HEOCTATOYHOM
OKCHI'€HAIIMH TOPMO3HTCS HaKOIUICHHEeM BoccTaHoBIeHHBIX popm NAD [4].

Emie oguH BO3MOXKHBIA MEXaHU3M MPOTEKTOPHOIO JEMCTBUS CYKIIMHATA MPU UIIEMHUH-
penepdy3uu peanusyercs MocpecTBOM BOCCTaHOBIEHUS! yOuxunoHna Haznauenue
HK30T€HHOT0 CYKIIMHATa MO3BOJISIET BOCCTAHOBUTh AHTHOKCHIAHTHBIE CBOMCTBA YOUXMHOHA,
a CIIeI0OBATEIIbHO JIeIaeT MUTOXOHIPHH 00JIee Pe3UCTEHTHBIMHE K UllieMuu-penepdysuu. [9).

B namem uccinenosanuu, AC B no3ax 330 u 1100 mMr/r 3Ha4UTEIBHO OCIa0IISIT
UIIeMUYeCcKo-penepPpy3noHHOE MOBpeXACHUE MUOKapaa. B To ke BpeMms, BellnunHa
OTMEUEHHOT0 3 (eKTa He OTIMYATIACh OT TAKOBOTO Nnpu BBeaeHuu Al B 103ax,
coJiep KallluX SKBUBAJICHTHBIE KOJIMYECTBa apruHuHa. HecMoTps Ha TO, 4YTO MPOBEACHHOE
MCCJIeIOBAHHUE HE MO3BOJISIET CAENIaTh OKOHYATEIbHOE 3aKII0YEHUE O MPEUMYILECTBAX TAKOU
KOMOMHAIIMHU, €CTh BCE OCHOBAaHMS 0JIaraTh, 4To ucnoiab3oBanue AC kKak
MPOTUBOMIIEMUYECKOTO IIpernapara B KOMOMHUPOBAHHBIX CPEACTBAX MOXKET MPEICTABISATh
3HAYUTEIBbHBIN MHTEPEC. BO3MOXKHO, YTO U3BECTHBIN KapAUONPOTEKTOPHBINA MOTEHIUAII
CYKIIMHATa BO MHOTOM OOYCJIOBJIEH €r0 aHTUOKCUJAHTHBIM JielicTBHEM. B 3TOM ciyuae
MEXaHU3MBbI 3aLIUTHOTO AEUCTBUS aprMHUHA U CYKLMHATA [IPU UILIEMUH-penepy3un
CYILIECTBEHHO NEPEKPBIBAIOTCS, YTO MOXKET OOBSICHUTH OTCYTCTBHUE CyMMaLUU
KapUONPOTEKTOPHBIX MOTEHLINATIOB, IPUCYIINX KAXKIOMY U3 3THX BEILECTB.
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