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BINUAHUE BITOKAAbI ETA-PELENTOPOB HA AMONTO3
KAPOUOMUOLIUTOB U PASBUTUE TUNTEPTPO®UN MUOKAPOA
NMPU FrEHETUYECKU OBYCIOBINIEHHOMN APTEPUAIIBHOW MMMNEPTEH3UN

M. M. AsoBa, M. J. BnaroHpasos, B. A. ®ponos’

HccnenoBaHbl HHTEHCUBHOCTD alloNTO3a KAPAMOMUOIIMTOB U CTENIEHb THIEPTPODHN Ke-
JIyJJOUKOB CEpJl[a Y CHOHTAHHO TUIEPTEH3UBHBIX KPbIC 0€3 MEIUKAMEHTO3HOIO BO3AEHCTBUS
u nocne 10-maeBHOTO MprMeHeHust BQ-123, oTHOCsmIErocs K CeIeKTUBHBIM aHTarOHUCTaM
ETa-penenropa. O6Hapy»xkeHO, uTo BBeAeHUue BQ-123 npenynpexaeT akTHBaLUIO allONTOTU-
YeCKMX MPOIECCOB U CYIIECTBCHHO OTPaHIIMBACT CTEMICHb PAa3BUTHS THIEPTPo(in MHOKapaa
JIEBOT'O JKEJTyZI0UKa, HO HE OKa3bIBACT BIIMSHYS Ha TE XK€ SBJICHUS B [IPABOM KEITyIOUKE.

KuroueBble ciioBa: amonTo3, KapAMOMHOIUTHI, apTepuaibHas rumneprensus, BQ-123,

ET A-penienitopsl, sH10TETNH- 1

BBEOEHUE

AprepuanbHas runeprensus (Al') npeacrapiser Myiab-
TU(AKTOPHEIH CHHIPOM, pa3BUTHE KOTOPOTO OIIOCPEIOBa-
HO CIIOKHBIM KOMIUTIEKCOM HEHPOTYMOPAITFHBIX MEXaHH3-
MoB. B mocnermame romsr ocoboe BHIMaHKE HCCIIEIOBATe-
neit nmpusnekaet 3HgoTenuH-1 (ET-1), BmusHIE KOTOPOTO
Ha COCTOSIHHE COCYIHCTOTO TOHYCA OIPEAEISICTCS] THUIIOM
B3auMoJeicTByromero ¢ HUM peuenropa. Tak, ET,-pe-
[ENTOpP, TMPHUCYTCTBYIONIMH B TIAJKOMBIIICYHBIX KIIETKaX
KPOBEHOCHBIX COCYJOB M JBIXaTeIBHBIX IyTEH, Kapauo-
MHOINTaX U HEKOTOPBIX JAPYTUX KIETKaX, OMOCPEAYET Ba-
30KOHCTPHUKIHIO M KJICTOYHYIO TPOIH(EpaIio, B TO Bpe-
M Kak ETy-penenTtop, BCTpedaromuics NpenMyIeCcTBEeH-
HO B DHIOTEIHAJBHBIX KJIETKaX M IIaJKOH MyCKyJarype
KPOBEHOCHBIX COCYHOB, YYacCTBYET B BBICBOOOXKICHHUH
OKFICH a30Ta, SBJISIOLIECTOCS Ba30AMIATHPYIOIINM areHTOM
[1,2,6]. ET-1, medictBys Kak pOCTOBOH (hakTOp, MOXKET
CrocoOCTBOBATH THIIEPTPOPUN MHOKAp/A U TIIAAKOH MycC-
KyJaTypbl KPOBEHOCHBIX cocyoB [4, 10]. Takum oOpazom,
ET ,-omocpenoBannsie 3p(eKTs YHAOTEIMHA, 3aKII0Yar0-
IIHECs B CYy>KCHUH apTePHATIBHBIX COCYIOB M PEMOJICIHPO-
BaHHHU CEPJCYHO-COCYIUCTON CUCTEMBI, yCYTYOISIOT TeUe-
nue Al [4, 6,9]. AT u pa3BuBaromascsi TuneptTpopus, B
CBOIO OYepe.lb, CO3AIOT YCIOBHS, MPU KOTOPHIX TTOBEIIIA-
€TCsl HHTCHCUBHOCTD aIloINTo3a KJICTOK MUOKApa, YTO MO-
KET TIPUBECTH K (HOPMHUPOBAHUIO XPOHWUECKOH cepacd-
HOM HepocTaTtouHoCcTH [3, 5]. B 2T0# CBA3M MOXKHO TIpesi-
II0JIOXKUTh, YTO IIpuMeHeHue antaronuctos ET ,-penento-
pOB Oy/leT CIOCOOCTBOBATh CHH)KCHUIO apTEePHAIHHOTO
TTABJICHNUS, YMEHBIICHUIO TUTIEPTPOGHH U OIIOCPETOBAHHO
BO3IICHCTBOBATH Ha MTPOTPAMMHPOBAHHYIO KJICTOYHYIO TH-
0eJb KapIMOMHOIIUTOB.

Lenpro maHHON paOOTHI SBHJIOCH HM3YUYCHUE BIIUSTHUS
BQ-123, orHocsmerocs k anraronuctam ET,-peuenTto-
POB, Ha AKTUBHOCTD AIMONTOTHYSCKHUX MPOIIECCOB U Pa3BU-
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THE THIEPTPOPHUN MHOKAp/Ia JKEeIYIOYKOB CEpALA Y CIOH-
TaHHO TUIIEPTEH3UBHBIX KPBIC.

METOAblI UCCIIEOOBAHUA

3KCHepI/IMCHT MpOBOAWIM B ABYX MNOCJICAOBATCIbHBIX
cepusixX, Kakaas U3 KOTOPBIX BKJIOYasa 2 IPYyIIbl KUBOT-
HBIX: 15—HCI{€J'H)H]>IC CIIOHTAHHO TUINICPTCH3MBHBIC KPLICHI
muaun SHR (OmBIT) 1 HOPMOTEH3MBHBIE KPBICH JIMHHU
Wistar-Kyoto Toro ke Bo3pacta (koHTpoisis). B I cepun
JKCIIEPUMEHTA KMBOTHBIE HE IOydaiuu JjedeHus. Bo II
CEpUU CIIOHTAaHHO TMIIEPTEH3UBHBIM KpbicaM | pa3 B cy-
TKH B TedeHue 10 gHell BHYTPHOPIONUIMHHO BBOAMIH
BQ-123 (“Sigma”, CIIA), pa3Benennsiii B 0,9 % BogHOM
pactBope xyopuaa Hatpus, B 1o3e 100 amonb/kr. Kaxxnas
WCCIIeIOBaHHAs TPYIINa BKIOUana 9 5KUBOTHBIX (6 — uis
6I/IOXI/IMI/I‘JCCKOFO, 3 — U1 UMMYHOTUCTOXUMUYCCKOTO U
TUCTOJIOTHYECKOTO HCCIEOBaHUi). Y JKHBOTHBIX KOH-
TPOJIBHBIX U OMBITHBIX TPYIII 107 OOLIMM 00€300IMBaHN-
€M BCKPBIBAJIM IPYAHYIO KIETKY ¥ IPOBOAMIIA DKCTHpIIA-
IIMIO CepjIa, 3aTeM BBLACISUIM (parMeHT MHOKapnaa st
MOCIIEAYIOIIETO HCCIEA0BAHUS.

ConeprkaHne KUBOTHBIX U PadOTy ¢ HAUMH MPOBOIIIIH
B cooTBeTcTBUU ¢ Tiprka3zoM Munzapasa CCCP Ne 755 ot
12.08.1977 .

Buoxumuueckoe uccnedosanue. JlM3aThl KETYIOUKOB
cepJell KpbIC, MMOJIy4YeHHbIE IOCPEICTBOM I'OMOTE€HU3aUN
(parmMeHTa MHOKapaa B cpene BbuieneHus (20 MM
HEPES, pH 7,5, 10 MM KCl, 1,5 MM MgCl,, 1 MM ATT),
K KOTOpOH J100aBJISIIM KOKTEHIb MHTHOWTOPOB IpoTEa3s
(104 MM AEBSF; 0,08 MM amportunus; 1,5 MM mericra-
THH A; 2 MM neitnientun; 4 MM Oecrarun; 1,4 MM E-64)
B cootHomenun 100:1, ¢ mocneayromum meHTpudyrupo-
BanueM nipu 15000 g B Teuenue 30 MuH npu Temmeparype
+ 4 °C, ucronb30BaJIM JIJI OLIEHKH aKTUBHOCTH KacIashl 3
U Kacmassl 8. AKTUBHOCTH JaHHBIX (DEPMEHTOB OIIPEACIIs-
T KOJIOPEMETPUUECKIM METOIOM C TIOMOIINBI0 HabOpOB
“Caspase 3 AssayKit, Colorimetric” u “Caspase 8
AssayKit, Colorimetric” (“Sigma”, CILIA).

i1 UIMMYHOTHCTOXUMHYECKOTO U THUCTOJIOTHYECKOro
UCCIIeIOBaHUN 00pa3lbl MHOKapla JKENyIO04yKOB Cepiell
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Tabnuua 1. Ilokazarenu, xapakTepu3ylomye anonTo3 U runeprpoduio KapaAuOMHOLUTOB JIEBOTO XKelyA0uKa cepana Kpoic (M + m)

1 CepHus SKCIICPUMEHTA

II cepus skcnepumeHTa

TTokazaresnp
KonTpoins SHR KonTpons SHR + BQ-123
AKTHBHOCTB Kacmasbl 3, HMOJIb/(MUH - MJT) 0,18 £ 0,02 0,27 +£0,03* 0,22 +£0,03 0,18 £ 0,02
AKTUBHOCTB Kacra3bl 8, HMOJIb/(MHH - MIT) 1,06 £ 0,13 1,61 + 0,06* 0,59 + 0,07 0,52+ 0,10
Hnpekc anonrosa, % 10,12 £ 0,86 25,98 £0,94%* 10,12 £ 0,86 10,88 £ 0,71
SnepHo-1MTONIA3MATHUECKOE OTHOLIEHNE 0,27 £ 0,01 0,11 £0,01* 0,27 £0,01 0,17 £0,01**

Hpumeqaﬂne. * — rokasareb JOCTOBEPHO OTIIMYIACTCS OT KOHTPOJIS IIPU p < 0,05, **  rokasaTesb JOCTOBEPHO OTIIMYACTCA OT OIIbITA 1 CEPUU U KOHTPOJIA

npu p < 0,05.

KpbIC (ukcupoBany B TedeHne 72 4 B 10 % HeHTpaasHOM
3a0ydepenrom hopmanune. Jlanee mpoBoanim 00padoOTKy
Marepuala v 3aJMBKY B napaduH 1Mo oOUICTPUHATON Me-
TOAWKE.

HUmmynocucmoxumuueckoe uccieooganue. I'nctonoru-
9YeCKHe Cpe3bl TONIIMHONW 5 MKM HAaHOCWIIM Ha CTEKIa C
OJU-L-TM3MHOBBIM MOKPBITHEM. ATIOINTO3 KapAHOMHUO-
UTOB OLCHHBAIU [0 WHTCHCHBHOCTH ()parMeHTAIHU
JIHK B sinpax, onpexnensiemoit metogoM TUNEL (Terminal
deoxynucleotidyl transferase-mediated dUTP nick-end
labeling) ¢ wucnome3oBaHueM Habopa  PEaKTHBOB
Apo-BrdU-IHC In Situ DNA Fragmentation Assay Kit
(“BioVision”, CILA). Ilpenaparsl HOKpalIMBail Tema-
TOKCUJIMHOM. Peakiuio cuuTanu noJoKUTeIbHON TpH T0-
SIBIICHUH KOPUYHEBOM OKPAcKH B SIpax KapAHOMHOLIUTOB.
Ananusuposanu 20 moaei 3peHus B KaKAOM IIperapare.
KonnuecTBeHHYI0 OLIEHKY MHTEHCHBHOCTHU aronTo3a BbI-
TIOJTHSITH, OTIPEIEIISAs MHJIEKC arloITo3a, MPeICTaBISIOIINN
coboit orHomenue unciaa TUNEL-MO3UTHBHBIX siep K
00IIeMy KOJIMYECTBY siJiep KapHOMHOIIMTOB B TIOJIE 3pe-
HUSL.

Tucmonoeuueckoe ucciedosanue. Cpe3bl MHOKapja
TOJNIIWHOM 5 — 7 MKM OKpaIIMBajy IO CTAHIaPTHOU METO-
JIMKEe TEMaTOKCHJIIMHOM WM Y03WHOM. AHanmu3upoBaiu 15
ToJIeH 3peHHS B KXKJIOM IIperapare U ¢ MOMOMIbIO CETKH
ABTaH/IMJIOBA ONPEACIISUTA COIEPIKAHKE slep U MUO(HO-
pwiuL. 3aTeM Ha OCHOBAaHUH TMOTYUYEHHBIX JAHHBIX BBIUHC-
JSTM  SIZICPHO-IIATOTIA3MAaTHYECKOE OTHOIICHHE, OTpa-
JKaroIee CTerneHb runepTpoGuu MHOKapa.

HccnenoBanus mpoBoawin Ha obopynoBaHuu lleHTpa
komnexktuBHoro nons3oBanust (HOLL) PY/IH u xadenpst
o01eil maTonoruy U MaToNIOTHUECKOH (PU3NOTOTUN MEaH-
uHCKoro ¢akynsrera PYJH.

CTaThCTUYeCKHe pacueThl OCYIIECTBISUIN C UCTOIB30-
Banuem nporpammbel STATISTICA 6.0 (StatSoft Inc.,

CIIIA). Jlist OUEHKH JTOCTOBEPHOCTH Pa3IM4Mi M3yuae-
MBIX BBIOOPOK mpuMeHsun U-kputepuit MaHHa-YUTHH U
t-kputepuii CThIOfICHTA.

PE3YJIbTATbI U UX OBCYXOEHUE

B Tabn. 1 mpencraBieHbl pe3ynbTaThl UCCICIOBAHUS
MHUOKap/a JICBOTO JKEIYI04Ka CEPALA KPBIC KOHTPOIBHBIX
U OIBITHBIX IPYMIL

W3 npuBeneHHBIX JaHHBIX CIELYET, YTO BBEIEHUE
BQ-123 cnoHTaHHO TUIIEPTEH3UBHBIM KpbICaM TpEyIpe-
JKAAeT aKTUBALMIO allONTOTHMYECKUX IPOLECCOB B MHO-
KapJie JIEBOrO JKeJIy[0uKa, YTO HOATBEPKIAETCS OTCYTCT-
BHEM CTaTUCTHYECKU 3HAYMMOIO OTJIMYMSA B HHIAEKCE
aronTo3a y KOHTPOJIBHOM M ONBITHOW Tpymil Bo Il cepun
skcnepuMenTa. Kpome Toro, HabmonaeTcest mogaBieHue ak-
TUBHOCTH KacIla3HOTO KacKaja, 3BEHbSMH KOTOPOIO SIBJIA-
I0TCsl HHUIATOpHAs Kactasza 8 u d(dexropHas kacrmasa 3.

IlomydeHHbIE pe3yabTaThl MO3BOJISIOT IOJIAraTh, UYTO
ET-1 cnoco6cTByeT MHIYKLIUH NPOrPAMMHPOBAHHON T'H-
0eM KJICTOK MHOKap/a MpU apTepUalibHOI THIEepTEeH3UM.
BepositHO, anonroreHHoe AeWcTBHE JI@HHOTO IENTHA
00yCIIOBIEHO KaK €ro Ba30KOHCTPHKTOPHBIMU CBOMCTBA-
MU, TaK U, B 3HAUUTEIILHOU CTEIIEHH, €0 y4acTUEM B pa3-
BUTHU THUNEPTPOPUN MUOKAP/A, O HATMIUU KOTOPOil y TH-
nepreH3uBHbIX KpbIc 1uHUU SHR cBUzneTenscTByeT craTu-
CTUUYECKU JIOCTOBEPHOE CHMXKEHUE SIIEPHO-LIUTOILIA3MA-
THYECKOTO OTHOIICHHS y KUBOTHBIX ONBITHON IPYMIIHI B |
cepum dKcrepuMmenTta. [Ipn BBeneHHMH KpbIcaM JIMHHU
SHR coenunenuss BQ-123 sinepHO-IIUTOIIIa3MaTHYECKOE
OTHOLLIEHUE TAKXKE JOCTOBEPHO CHUXKAETCS 110 CPABHEHUIO
C KOHTPOJIBHBIM 3HAYCHUEM, UTO, TI0-BUANMOMY, 00yCIIOB-
JICHO BIUSHHEM JpYTUX (HaKTOpOB, CIIOCOOCTBYIOIIUX
Pa3BUTHUIO TUIIEPTPOPHH, BEAYIIM U3 KOTOPBIX, SBISCTCS
anrunoren3uH II [6, 8]. Tem He MeHee mociae MeAUKAaMCH-
TO3HOTO BO3/ICHCTBHUS HAOMIONACTCSl CTATUCTUYCCKH 3HA-

Tabnuua 2. Iloka3aTtenm, xapakTepu3youye anonTo3 U runepTpouio KapIMOMHOLMTOB MPABOTO KeJIyA0uKa cepaua kpoic (M + m)

I cepus sxcepumenTa

II cepust sxcriepumenTa

IToxazarens
Kontpoins SHR Kontpoins SHR + BQ-123
AKTHBHOCTbH Kacrasbl 3, HMOJIb/(MHUH - MJT) 0,11 +0,01 0,10+ 0,01 0,10+ 0,01 0,10+ 0,01
Wunexce anonrosa, % 4,49 £+ 0,85 11,37 £ 0,85* 4,49 + 0,85 10,42 £ 0,76*
SnepHO-1MTONIA3MATHUECKOE OTHOLIEHNE 0,26 £ 0,01 0,21 £0,01* 0,26 £0,01 0,22 £0,01*

IIpumeyanue. * — rokasartesb JOCTOBEPHO OTIMYACTCS OT KOHTPOJIst ipu p < 0,05.
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YYMO€ IOBBIIIEHNE JaHHOI'O I10KA3aTeslsd, YTO I03BOJIET
TOBOPUTH 00 OIPaHUYEHUU CTEIEHHU PA3BUTHUS FHIEPTPO-
(1M 1eBOro KeIyJOUKa y THIIEPTEH3UBHBIX KPBIC.

HccienoBanue MHOKapAa IIpaBbIX XKEIYIOYKOB ceprel]
KPBIC KOHTPOJIbHBIX U OIBITHBIX IPYIII II0KA3aJ10, YTO IIPU
TeHeTH4ecKu 00ycIoBIeHHOH Al MpoHCXOaUT ycuiieHue
aroInTo3a KapIUOMUOLUTOB, IIPUYEM B pealn3aluu Ipo-
rpaMMHUPOBAaHHOM rHOeny KapAHMOMHUOIUTOB MPABOTO XKe-
Jy04Ka Mpeo0IafaloT HeKacla3Hble MEXaHU3MBbL: JOCTO-
BEPHOT0 U3MEHEHUSI aKTUBHOCTH Kaclasbl 3 He HaOIoma-
ercs HU B I, Hu Bo II cepusix uccinenoBanus. AKTUBHOCTb
MHHIHATOPHON Kacma3bl § B MUOKape MPaBOro JKely104-
Ka MBI HE OIPENENISIN B CBA3U C TEM, UTO HE OBLIO BBISIB-
JICHO OTIMYMH B aKTUBHOCTH 3(¢exTopHOI Kacmassl 3
(tabm. 2). beuto Taxke oOHapykeHo, uTo 61okana ET ,-pe-
LENTOpa HE BIUSECT Ha (OpMHUPOBAHUE TUNEPTPOGHUU U
HMHTEHCUBHOCTD allONTOTUYECKUX IIPOLECCOB B MUOKApAE
IIPABOIO XKEIyI0UKa.

Orinuus pe3ysbTaroB, MOIYYEHHBIX IIPU HMCCIIENOBa-
HHUM JIEBOTO U IPABOTO XKETYIOUKOB CEP/IAd, MOTYT OBITh
00yCIIOBJIEHBI CYIIECTBEHHOI POJIbIO MApPaKPUHHOTO U ay-
ToKpuHHOTO AeiictBust ET-1, BopabaTbiBaeMOro Kapauo-
MHUOLIUTAMM JIEBOIO JKEIIyAOUKa. OTO IPENIIONI0KEHHE
MIOATBEP)KAAECTCA JIUTEPATYPHBIMU JAaHHBIMHU, II0KA3bIBAIO-
muMH, 4to coaepskanue ET-1 B KpoBH y KpbIC JIMHMH
SHR He3HaunTENbHO OTJIMYAETCSI OT HOPMBI [7], B TO Bpe-
Ms Kak IIpU Ieperpy3ke MHOKapja IMOBBIIIAETCS WHTEH-
cuBHOCTb cuHTe3a ET-1 B kaparoMuonuTax 1eBoro xKeiy-
JI04Ka, a B IIPaBOM JKEJIy[OYKe JaHHbIM [I0Ka3aTesb OcTa-
€TCs HeU3MEHHBIM [4].

Taknum o6pa3om, pa3paboTKa, UCTIBITAaHHUS U BHEAPCHUC
B KIMHHMYECKYIO IIPAKTUKY CEJIEKTUBHBIX AHTAarOHHUCTOB
ET ,-penentopoB MOI'yT cTaTb OCHOBOM HOBOI'O IIOAX0MA K
JICUCHHUIO CEPJCYHO-COCYIUCTBIX 3a00JIeBaHU U MPOQHu-
JIAKTUKE UX IIOCJIEICTBUM, HAIpaBIEHHOIO Ha OrpaHHye-

M. M. A3oBa u ap.

HHE amoONTOTHYCCKOM THOCIH W T I/IHeprO(i)I/II/I Kapauno-
MHOIMUTOB.
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THE EFFECT OF ET, RECEPTOR BLOCKADE ON CARDIOMYOCYTE APOPTOSIS
AND MYOCARDIAL HYPERTROPHY DEVELOPMENT IN GENETICALLY HYPERTENSIVE RATS

M. M. Azova, M. L. Blagonravov, and V. A. Frolov

Department of Medicine Russian University of Peoples Friendship, ul. Miklukho-Maklaya 6, Moscow, 117198, Russia

Cardiomyocyte apoptosis and hypertrophy have been studied in the left and right ventricular myocardium of spontaneously hypertensive rats without treatment
and after 10-day administration of the ET ,-receptor antagonist BQ-123. It is established that BQ-123 prevents the activation of cardiomyocyte apoptosis and
significantly decreases the extent of hypertrophy development in the left ventricular myocardium, but does not influence the same mechanisms in the right ven-

tricular myocardium.

Key words: Apoptosis; cardiomyocytes; hypertension; BQ-123, ET, receptor; endothelin-1





