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Jlerounast aprepuanbHasi runepteHsus (JIAI) cornpoBoxaaeTcss HOAbeMOM IaBJICHUS B
MaJioM Kpyre KpoBOOOpaIlleHUs, "3BMEHEHUEM €ro YyBCTBUTEIBLHOCTU K PETYJISITOP-
HBIM (bakTopaM; mjst JIAT xapakTepHa aKTUBaLlMsI CUMIIATUYECKOTO OTae/1Ia HEPBHOI 1
PEHUH-aHTMOTEH3UH-AJIbIOCTEPOHOBOI cucTeM. M3MeHeHUe 4yBCTBUTEIBHOCTH CO-
cynoB cucTeMHOro kpyra kpopoo6paiueHus: (CKK) K mpOKOHCTpUKTOPHBIM BO3IEii-
ctBusiM ripu JIAT He uccnenoBaHo. B paGoTe n3ydyaan Ba30KOHCTPUKTOPHBIE peaKIIuy
B CKK mpu xpoHndeckoit MoHOKpoTaimHoBoii Moaenu JIAT y kpeic. PeructpupoBaiu
cpenHee aprepuanibHoe napieHue (CAJl) Ha ¢oHe nBOITHOIT aBTOHOMHOW OJIOKAIbI
npu BBeleHUM aroHucra ol-agpeHopeuentopoB (ol1-AP) denunsppuna (DOI) y
GOIPCTBYIOLINX KPBIC UCXOMHO U 4epe3 4 Hed. IMocje BBEAEHWSI MOHOKPOTAJIMHA
(MKT). Peructpauuio CAJl npu neiictBun @D npoBoaAWIM Takxke Ha (hOHE aHTUOTEH-
suHa-1I (ATII). OueHnBany MakCHMMaIbHYIO BETUUMHY (A..) n3MmeHeHus CAJl n
Haubosnbluee Bpemst nonyosspatuerust CAIL (Tacani /2) K MICXOTHOMY YPOBHIO Y KPbIC
nocie BBeaeHust MD. Y kpwic JIAT uepes 4 Hen. (n = 6) nocne BBenenust MKT He Ha-
OJII01aI0Ch 3HAYMMOTO U3MEHEHHST Apay, OLHAKO ThAcapi/» OKa3bIBATOCH 3HAYUMO
MEHBIIIE, YEM Y KOHTPOJIBLHBEIX XMBOTHBIX. ATII mpuBomuT K yBenuueHWIo A, 1
Tacani /2 ¥ KOHTPOJIBHBIX KPBIC. OnHako y Kpeic ¢ JIAI' noTeHLIManMs aHTUOTEH3M -
HOM Aoy 1 Tacaf1 /2 HEe OGHapyxuBaetcst. TakuM 00pa3oM, y XKUBOTHEIX ¢ JIAT cHu-
JKaeTcsl CIOCOOHOCTD apTepuii 60JIBIIOTO Kpyra noaiepK1uBaTh TOHYC B OTBET Ha aKTH-
Bauo o1-AP. JIAT nmomaBnsier cmoco6HocTh ATII cTuMynMpoBaTh cUMITaTUYECKUE
otBeThl B CKK. BriepBbie in vivo Ha CUCTEMHOM yYpOBHE MPOAEMOHCTPUPOBAHO, UTO
peMoeIMpoBaHue U U3MeHeHUe (QYHKIIMOHAIIBHOTO COCTOSTHUST MAJIOTO Kpyra KpOBO-
oOpallleHUs] TPUBOAUT K MEPECTPOMKe Peryssiiiud COCYAMCTOro TOHyca B OOJIBLIOM
Kpyre KpOBOOOpaIleHUsI.

Karouesnle crosa: nerouHasi aprepuaibHas TUIIEPTEH3MsI, BA30OKOHCTPUKTOPHBIE OTBE-
ThI, 0.1 -ampeHopeLenTophl, aHTMoTeH3uH 11, perysiuust TOHyca apTepuii
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BBEAEHUME

Jlerounast aprepuanbHasi runepreHsus (JIAI) siBiasiercst 3a0osieBaHMEM, KOTOPOE CO-
MPOBOXIAETCS OOCTPYKTUBHBIMU U3MEHEHUSIMU B COCYAVCTOM PyCJie MaJioTo Kpyra Kpo-
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BOOOpAILICHYS, TIPUBOASIIIMMHU K POCTY MTPABOXETYI0UYKOBOIO CUCTOJIMYECKOTO JIaBJICHUS,
runepTpodur MpaBoro XKeJyaouka, YBEJIUYSHUIO JIETOYHOIO COCYIUCTOTO COTPOTHB-
JICHUSI, HAPYLICHUIO IUPKYJISIUU U OKCUTEHALIMU KPOBU B MaJioM Kpyre KpoBooOpa-
meHus [1]. Bomblras 4acTh Kak KIMHUYECKNX, TaK U (PYHIAMEHTAJIbHBIX pabOT HaIIpaB-
JIEHBI HA U3YYeHUE MEXaHU3MOB (PopMUpPOBaHUS (DYHKIIMOHATIBHBIX U CTPYKTYPHBIX U3-
MEHEHMUII B MaJIOM Kpyre KpoBOOOpallleHHs, BKJIIOUasi COCYyIUCTOE PYCJIO JIErOYHBIX
apTepuii, JIETOUHBIX BEH, MpaBblii xkeayaouek cepaitia. OnHAKO K HACTOSILIEMY MOMEHTY
HaKaruIMBalTCs TaHHbIE, CBUNETEbCTBYIOIINE B MOJIb3Y TOTO, YTO MHOXKECTBEHHBIC Ma-
TOJIOTUYECKNE M3MEHEHUSIMU B OOJBIIIOM Kpyre KpoBooOpalleHus1 cormyTcTByoT JIAT.
3a mpenenaMu JISTOYHOTO Kpyra KpoBoooOpameHus JIAIT manugectupyert B popme Hapy-
1LIEHHOM MOTOK-3aBUCUMOI TWISITALIMU B Psiie CACTEMHBIX apTepuii [2], HemocTaTouHOCTH
HepeOpaIbHOM MUPKYISILIMK [3], CHIDKEHHOIO TIOU€YHOTO KPOBOTOKa [4], MUOIIaTHIA, ac-
COLIMUPOBAHHBIX C YMEHBIIIEHUEM IUTOTHOCTU MUKPOLIMPKYJIITOPHOTO pycia [5]. BDtu usme-
HEHUSI, BEPOSITHO, 0OYCJIOBJIEHBI HApYILICHUSIMU HEMPOTYMOPaJTbHOTO KOHTPOJISI U U3Me-
HEHUSIMU YyBCTBUTEJIBHOCTH 3JIEMEHTOB OOJIBIIIOTO Kpyra KpOBOOOpAIIeHUs K IUPKYI1-
PYIOILIMM PETYJISITOPHBIM (hakTopaM.

Xopollo u3BecTHO, uTo Tpu JIAI TOHYC CMMITaTUYECKOTO OT/E)Ia BereTaTUBHON HEPBHOM
cuctembl (BHC) nosbitiieH [6]. ITaTosornyeckyio aKTUBAILIMIO CUMITATHYECKOTO OTaesa
BHC paccMmaTpuBaloT KakK 9acTh TaK Ha3bIBaeMOIo “HEMpOryMopaabHOro aucbaaaHca”,
Habmogaemoro npu JIAI, KOTOpbIii COIMPOBOXAAETCS N3MEHEHUSIMU “CUCTEMHOM TeMO-
nuHamMuku” [7].

ABTOHOMHBIIT HEPBHbBIII KOHTPOJIb U PETYJISILIUS TEMOJMHAMUKN CO CTOPOHBI PEHUH-
aIbIOCTePOH-aHTMOTeH3MHOBOI cucteMbl (PAAC) TecHO IepenieTeHbl: MOBBIIIEHHAs
npoaykuus anruoteHsuHa II (ATII) u aktuBHocTh PAAC nipu JIAI BcienctBue pocrta
JIETOYHOTO COCYAMCTOTO COIPOTHMBJICHUSI U MAAeHUsl yIapHOro oobema, CIIOCOOCTBYET
ATII-onocpenoBaHHOMY YCHJIEHHMIO BBICBOOOXHeHUsT HopaapeHanmmHa (HA) [8—10].
IIpenmomnaraercs, uro cummatudeckuii otnea BHC, kak u PAAC, BoB/cYeHEI B maTore-
He3 JIAT u B nposgsneHus JIAL B 6omibiiom kpyre [11]. OogHako 31 3¢ hEeKTH N3yYeHBI B
acriekTe TUCHYHKUIMU U alpeHEePruuecKoil TUCPETYJISILIMU TPABOro U JIEBOTO XKeIya0u-
KOB Cepilla 3a cueT caBura Npouist 3KCIPECCUU U BOBJICYEHUS] CUTHAJbHBIX IyTei
B1/2/3-anpenopenentopoB Muokapma [12].

B GonblimHCTBE apTepuii O0JIBIIOTO Kpyra KpOBOOOpallleHUsI CUMITaTUYeCKasl CTUMY-
JISILASI TIPUBOJIUT K Ba30KOHCTPUKIIMM 3a CYET aKTUBALIMM aipeHOpEeLenTOpoB O 1-Tuma
(01-AP) rmankombiiieuHbIX KiaeTok (FMK) crenkm cocynos [13]. M3BecTHO, uto ATII
MOTEHUUPYET U aMITU(ULIMPYET Ba30OKOHCTPUKIIMIO, BI3BAHHYIO HOPAJIPEHAJIMHOM U
onocpenoBaHHyto ctumyssimeit oll-AP [14—17]. Tem He MeHee ocTaeTcsl HEU3BECTHBIM,

Cmucok cokpamenunii: MKT — MoHokportanun; JIAI' — sierouHast aprepuanbHast runepreHsust; CAI — cu-
cTeMHoOe apTepuanbHoe nasnenne; O3 — denmnadpun; AT-11 — anrmorensun-1II; A, — MaKCUMaIbHO BO3-
MoxHasa BenmanHa usMenenuss CAIl; Tapmapi /2~ HauOOJbIAasT JUTUTETLHOCTh TIeproa TMOTyBO3BpAICHUS

CAJl x ucxonHomy ypoBHio; HIT — nurponpyccun Na; BHC — BereratuBHast HepBHas cucreMa; JIb — nBoitHast
0JTIOKaIa BEreTaTUBHOW HEPBHOW CHCTEMBI aTponHOM U ateHojojoM; YCC — yacToTa cepaeuHbIX COKpaliie-
Hwmit; JIXK — neBbiii xenynouek cepaua; [T2XK — mpasblii xerynodek cepiia; YO — ynapHbIii 06beM JIEBOTO XKeJTy-
nouka cepaua; CKK — cucreMHbiit Kpyr kpoBoobpartieHust; GC-A — peuentop K ANP ¢ ryaHuiaTimkiIa3Hoi
akTuBHOCTBIO; NPRC — “xmmpenc” perienrop K ANP; PKG I — mporennkunasa G I; RGS 2-P — docdhopunu-
poBaHHBIN peryisiTop G-6e0K-CONPSKEHHBIX PELIENITOPOB — MHIMOUTOP pelienTopoB aHrnoteH3nHa (AT1-P);
PDE3A — docdhonuascrepaza 3A; alpha-1-AR — oal-anpenopeuentop; SERCA — capkoruiazmMaTudecKuit

CaZt TpaHcrnoptep-AT®da3za; RhoA — manast [ T®asa cemeiictBa RAS; ROS — akTuBHbIe OPMBI KUCTOPO-
na; ANP — mpencepmHblii HaTpuitypetnueckuit nentun; BNP — Mo03roBoii HatpuitypeTUdecKuil TenTus;
CNP — Harpuitypernueckuii ieritun C-tuna; TMK — mragkomsinedHast kietka; NO — okceun azota; il M® —
LMKJIMYecKuil ryaHosnHMoHodocdar; HTAM®D — nukinndeckuit aneHosuuMoHodocdar; PAAC — peHuH-aH-
TMOTeH3UH-abaocTepoHoBast cuctema; HAIH — HukornHamunnunyxieotnn docdat; AT/ET — oTHoeHue
JUTATENIBHOCTH TIeprona yckopeHust motoka (AT) k umrenbHocTH ¢aswl usrHanus (ET) kposu; @B — dpakivst
BeiOpoca JIK; TellTK — tonmuHa cteHku npaBoro xenynouka; TAPSE(unnekc cokpatumoctu I1XK) — cu-
cToIMYecKast 9KCKypcHs KoJblia TPUKYCIUIaabHOro KianaHa; YCJI — ycTpoicTBO MPSIMOTO XpOHUYECKOTO
COCYIMCTOTO JIOCTyNa, MMIUIAHTHpyeMoe TOoAKoXHO Kpbice; VABR3T/25 — orBerHast yacth K YC/;
375/D/22 — mapuup; CM375BS — npotuBoBec; BSA — GbIunii CHIBOPOTOUHBIN aTbOYMUH.
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nsMmeHsietcst i npu JIAIT cucteMHasi reMonMHaMMKa B pe3yJibTaTe MEPecTPOKU 4yB-
CTBUTEJIBHOCTU COCYIMCTOTO pyciia O0JIBIIOTO Kpyra KpoBOOOpaIlleHUsI K peryJIiTOPHBIM
dakTOopam.

[Tomumo PAAC u BHC, 1ienblii cieKTp CUCTEMHBIX PEryJsITOPHBIX MEXaHU3MOB MpU
JIAT mMoxeT BHOCUTb BKJIaJ B “HeliporyMopalibHblIi qucbananc”. Hanpumep, npu JIAT
HaOII01aeTCcsl POCT YPOBHS ajIbOCTEPOHA M Ba3ompeccuHa B Tia3Me Kposu [18], uro
MPUBOANT K U30BITOUHO# peabeopbim Nat u runepsomomun [19]. UssectHo, yto JIAT
COMPOBOXIAETCS 3HAYMTETbHBIM MOBBILIEHUEM CEKPELIMU HATPUNYPETUUECKUX TETTH-
noB (NP), uameneHueM npoduiis 1 ypoBHSI dKcIpeccuu ero perentopos B TMK [20],
T.e. nepecTpoiikoit peryasitopHoii “ocu” NP. IloBbimenue ypoBHst NP, BeposiTHO, Ha-
npapjieHo Ha KoMIieHcauuto adpdekroB PAAC u BazonpeccuHa.

AuchyHKIMS 3HAOTENUS U CHUXEHUE MPOAYKLIMU Ba30IMISTATOPHBIX (DAaKTOPOB, B
nepByio ouepenb okcuaa azora (NO), B CUCTEMHBIX U KOPOHAPHBIX apTepUsiX TUTTUYHO
st JIAT [5, 21]. JIAT-accoumupoBaHHOe cHUXeHue npoaykuuu NO, BeposiTHO, CBsI3a-
HO KaK ¢ U3MEHEHNEM TPAaHCKPUIILIMOHHOM aKTUBHOCTH [22], Tak 1 ¢ AT1I-mHxympoBaH-
HoI1 ipoayKuMeit akTUBHBIX (hopM kuciopona HAJIDH -okcunazamu [23, 24]. Takum 06-
paszom, JIAI' MoxeT mpuBOAUTH K MHOIOOOpa3HOI 1 MaJIoIIpencKa3yeMoii IiepecTpoiike
TECHO B3aMMOJIEUCTBYIOIIUX (PAaKTOPOB, BOBJIEUEHHBIX B PETYJISILIUI0 KPOBOOOpAIIEHUS.
MexaHu3Mbl U pe3yJbTUPYIOIINE U3MEHEHUSI PEAKTUBHOCTH COCYIUCTOTO pyciia 00Jib-
11oro Kpyra, ooycnosieHHbie JIAL, mpakTuuyecku He ucciieIOBaHbI.

B naHHoi1 paboTe uccieayercsi, B KaKOi cTereH! BA30KOHCTPUKTOPHbBIC U TUISTAaTOP-
Hble peaklMU COCYIOB OOJIBIIIOTO Kpyra, BbI3BAHHBIE CUMIMATUYECKON CTUMYJISIIIMEN,
ATII v ponopamu NO, okaszbsiBaiorcst uaMeHeHbl ipu JIAT. dDdyHKIMOHABHEBIE peak-
1LIMM COCYAMCTOTO pycJia OOJBIIOr0 Kpyra KpoBOOOpallleHUsI UCCIEA0BAHBI in Vivo C UC-
MOJIb30BAHUEM XPOHUYECKON MOHOKPOTAIMHOBOM MOJIE/IN JIETOYHOU apTepuaIbHOM TU-
TMEPTEH3UU Ha TIPUMEPE KPBbIC.

METOAbBI NCCIIEJOBAHUA

Kusommnuie

PaGora BbIITOIHEHA C UCITOJIb30BaHMEM KPbIC (caMlibl cToKa Wistar, 2—4 mec., 290 + 30,
25 XUBOTHBIX). B X0le aKCIepruMeHTOB ObUIN COOIIONEHBI BCe aKTyaJbHbIe TPeOOBAHUS
3TUYECKUX HOPM pabOTEHI ¢ JJa00OpaTOPHBIMU XUBOTHRIMU. [lepen sKcIiepruMeHTaMM K1 -
BOTHBIX COJIEPXKaJI B BUBAPUHU B TeUeHUE 2 HENl. B CTAHIAPTHBIX YCIOBUSIX IIPU CBETOBOM
pexume 12:12 ¢ noctynoM K Bofe u nuuie ad libitum. B TeueHue 5 Hel. TTociie BXUBICHUS
KaTeTepoB M MHAYKLIUU JIAT JKMBOTHBIX ColepXKau B TE€X XK€ YCIOBHUSIX, HO B MHIUBUILY -
aJIbHBIX KJIeTKaX.

Kamemepuszayus

711 XpOHUYECKOM perucTpaly apTeprualbHOTO TaBIeHUs M MH(DY3MHU Ba30aKTUBHBIX
COEMMHEHUI KPbIC KOHTPOJIBLHOM M 9KCIIEPUMEHTAJILHOM I'PYIIIT HAPKOTU3UPOBaIU (30-
netun-100, B.6., 0.1 M Ha 100 T Macchl Tena XuBoTHOro). KpeicaM BXUBIISIIA 3 COCYIM-
CTBIX KOMOMHUPOBAHHBIX MoanypeTaHoBbIX KaTeTepa (Instechlabs, CIIIA): aprepuanb-
HBI KaTeTep (BHyTpucocyauctas yactb 4.5—5.5 cm, BTPU-027(0.4 X 0.7 MM, 2 Fr), BHe-
cocymucrtasg yactb — BTPU-040 (0.6 X 1 mMm, 3 Fr)) BXUBIsUIM B JIeBYyI0 GEIpEHHYIO
apTepmio, 2 BEHO3HBIX KareTepa (BHyTpHcocyaucrtas 4dactb 5—5.5 cm, BTPU-027,
0.4 x 0.7 mm, 2 Fr) ¢ nonomHUTEIbHON YIUIMHEHHOM CWJIMKOHOBOM 000j10ukoit — BTSIL-037
(711 MUHUMU3AIMY TIOBPEXKIEHUS DHIOKapAa) Yepes JIEBYIO SIpEMHYI0 BeHY BBOIWUIU B
npaBoe npencepausi. Karerepusaiyio ocyIecTBISIIU CTaHAapTHBIM criocoboMm. Kartere-
DBl MIOAKITIOYAIM K TPEXKaHAJIBHOMY YCTPOMCTBY MPSIMOTO XPOHUYECKOTO COCYIMCTOTO
noctyna (YCI, VABR3B/22, Instechlabs, CIIIA), KoTopoe UMITJIAHTUPOBAJIM HA XOJIKY
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B C(OOPMUPOBAHHBIN Moa Koxkeil kapmaH. OCylIeCTBASIJIM MOCTONEPALIMOHHYIO aHTU-
CEeINTUYECKYI 00paboTKy (CTPenTOLMI, MOBUIOH-10M); B Te4eHUe TpexX (MsSITU THEK B
cllydyae TeMaTypuM) AHEi B MEepUOI BOCCTAHOBJICHMUS KpbicaM BBOIWMIM T€HTAMWIIMH
(0.1 mn/100 T, B.G.).

Pecucmpayus cpedneeo apmepuanvHoeo 0asaeHus

Cpennee aprepuanbHoe maBiieHue (CAJl) peructpupoBain B MOAM(PUIIMPOBAHHOM
YCTaHOBKE IIJIs1 pa0OTHI ¢ OONPCTBYIOIIMMU KUBOTHBIMU TIpsIMBIM MeTogoM. CAJl pac-
CUUTBHIBAIM KaK YAaCTHOE IUIOLIAAM MOJ KPUBOU HaBJIEHUS 32 ONUH KapIMOLUMKI U €T0
mmmtebHOCTH [25]. Perncrpanmio CAJl OCYLIECTBISUIM B OMHO U TO XK€ BPeMsSI CYTOK B
YCJIOBUSIX TIPUIJIYIIEHHOTO OCBEIIEHHWS M MaKCUMaJbHO BO3MOXHOTO WCKITIOYEHUS
CcTpeccUpyooIInx (PaKTOpPOB B “IOMAITHUX” KJIETKaX, afalTUPOBAHHEIX IJISI IITATEILHOMN
perucTpanuu AaBJIeHUSI U CUHXPOHHOUW BHYTPUBEHHOW MHMY3UU TTOABUXHBIM KUBOT-
HbIM (Instechlabs, CIIIA), otBeTHast yactb — VABR3T/25, mapuup — 375/D/22, npoTu-
BoBec — CM375BS. 1ns peructpanuu CAJl aprepuanbHbiii Katetep 1 Y CJl moakogaau
K natuuky (Gould Statham 23PB, CIIIA) u mocTtoBoMy ycunurtento (Biograph-4, Poc-
cus), curHana ot Kortoporo noctynan Ha ALIIT (National Instruments, CIIIA) u peru-
crpupoBaicsa Ha 1K mpu momomm 1O (National Instruments, LabView RunTime En-
gine) ¢ vacroroit 10 KIt1. Curnansr o6padareiBaim ¢ momombio 1O (Data Acquisition,
cpena LabView, pa3pabotuuk — E.B. Jlykomikosa). s mpegoTBpalieHus TpoMo6oo0pa-
30BaHUSI B apTePUATIbHOM KaTeTepe OCYIIECTBISUIA ero MPOMBIBKY 10%-HbIM pacTBOPOM
rermapuHa (5000 En) B dusunonorndyeckom pactBope (1—1.5 MKi1/MUH).

Hnoykyus JIAT

Hns vagykuuu JIAT ucronb3oBaav cTaHOAPTHBIN TToaxon [26], OCHOBaHHBIN Ha Of-
HOKpaTHOM BBelneHuM MoHokpoTanmHa (MKT, Sigma Aldrich, monkoxHo, 60 Mr/KT,
0.3 m1). MKT HaBemmBaau ISt KaXKA0TO XKUBOTHOTO OTACIBHO W PACTBOPSUIN B (PU3HO-
JormyeckoM pactBope ¢ turpoBanueM 0.1 HopmanpHOoit HCl mo moiaHoOro pactBopeHus
ocanka. 3areM pH pactBopa MKT nosogunu no 7 tutposanuem 0.2 HopmanabHoit NaOH.
ZKMBOTHBIM KOHTPOJIBHOM TPyl BBOAWIM husnoiaorudeckuii pactsop (0.3 mur). B akc-
MEePUMEHT XUBOTHBIX Opajiv 0 OKOHYaHUY MIeproaa BOCCTAHOBIIEHUsI Yepe3 6 CyT Imocie
BXUBJIeHUsI KarteTepoB. JIAI MHAYLIMPOBAIU TONBKO y TeX KMBOTHBIX, KOTOPBIE Yepe3
6 cyT mocJie BXXUBJICHUSI KaTeTepOB IEMOHCTPUPOBATI HOPMAJIbHBII YPOBEHDb CPEIHETO
aprepuanbHoro gasieHus (100 = 10 mum pr. c1.), YCC nokos 360 * 30 ya./MuH, peKTaJIbHYIO
temneparypy 37 = 0.5°C, a Takke CyTO4HbI 00beM noTpedsiemoii xxuakoctu (30 £ 10 mu).

Bepudpurxayus JIAT memodom sxoxkapouoepaghuu

dopmupoBaHue 3KcriepuMeHTaIbHOI JIATT BepuduuMpoBain CTaHAAPTHBIM CITOCO-
6omMm [27, 28] Ha ocHOBe ynbTpa3ByKoBbIX (Y3W) npu3HakoB runepTpoduu npaBoro xe-
nynouka (IT2K) n u3smeHeHMsT (PYHKIIMOHAIBLHEBIX MOKa3aTeseil IIpaBoro 1 JIEBOTO KeJTy-
noukoB (JIZK) cepoma. Y3U cepnua mpoBomminn mo nHbeKmuu MKT, a 3atem Ha 14-it 1
28-i1 nenb nocie BBeneHus MKT (Y3U annapat Visual Sonics VEVO 1100 ¢ nuHeiiHbIM
natyukoM MS250, nuana3zoH yactoT 12—24 MIir). Mcronb3oBajcs JeBO- U MPaBOCTO-
POHHUI1 TTapacTepHaIbHBINM JOCTYII JISI TIOCTPOSHUSI TTO3UIIU# 110 JUIMHHOIM (1) 1 KOpoT-
Koii (2) ocu JIeBOTO KeayaouKa, Mo KOpOTKOM OCU Ha ypOBHE OCHOBaHUs cepaua (3), mo
IUIMHHOM OCH JIETOYHOTO CTBOJA (4). Ompenesiin TOMIIUHY cBobogHoii cteHku 12K u
IHaMeTp JIETOYHOM apTepuH.

[Mpu Y3U-ponrmieporpadpuu u3Mepsid  CUCTOJMYECKMIA BpEeMEHHOI WHTepBal
AT/ET nnst mpaBoro keayaodyka Kak OTHOIIIEHWE JUIMTETLHOCTHY TIepuojia YyCKOPEHMSI T0-
ToKa (AT) x mmurenpHocTu (pa3el u3rHanusg (ET) kposu. Munekce cokpatumoctu 12K
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(a)

MAP, BPM chronic monitoring

Control

MCT 60 mg/kg

(b)
1 h, ATII — 150 ng/kg min

DAB (atropine — 1 mg/kg, atenolol — 3 mg/kg) DAB
:a:o 180 SNP, pug/kg SNP, ng/kg
= 2551020 40 80 aap 23510 20 40
E o] Y¥ ¥ ¥ A ) 111k
£ T 1 53 B
> 24 8 16 32 4

Phe, pg/kg 10':‘““ Phc,ug/kg

Puc. 1. Monenuposanue JIAT (a) n cxeMa (b) MHIYKIIMKM Ba3OMOTOPHBIX OTBETOB B COCYIMCTOM pycJie GOJbLIO-
ro Kpyra kpoBoobpaiieHust. Cunuit usetr — ¢popmupyioiuasicst JIAT (2 Hen.), duoseTosslit 1BeT — chopMUpo-

BanHas JIAT (4 nen.). KpacnHas mrpuxoBka — nHby3us anruorensuna I1.

(TAPSE) onieHuBasin (B M-pexxume) Mo aMILIUTYI€ CUCTOIMYECKOM 9KCKYPCUU TPUKYTI-
CUIAJIbHOTO KOJIbIIa CTAaHAAPTHBIM CITOCOO0M [29].

I1pu sxokapnuorpacduaeckom ucciemoBanum (BDXO-KI') takke onpenensm (B-pe-
JKMM) KOHEYHbII TUACTOJMYECKUI U CUCTOJIMYECKUI 0O0bEeMbI JIEBOTO XXEyI04Ka; pac-
cunThiBau ppakiuio Beiopoca (PB) u ynapHsiit 06beM (YO) JIK.

Hugysus eazoaxmusHbix coeOuHeHUll U NPOMoKOoAbl IKCHEPUMEHMOB

WHby3uio Ba30aKTUBHBIX COSNMHEHWI OCYILIECTBISUIA Yepe3 BHYTPUBEHHBIE KaTeTephl,
nonkioueHHble K YCI npy MOMOIIM IMPULIEBBIX MPOTPaAaMMUPYEMbIX MH(Y3UMOHHBIX
nomn (Harvard Apparatus Pump 11 Elite Infusion/Withdrawal, CIIIA) co mmpunaMmu
Hamilton 1002 TLL (2.5 mi, 6aifioHeTHBII 3aTBOP).

ITo oKOHYaHUM TTOCTOTIEPAIIMOHHOTO TIeproaa BOCCTAHOBJICHMS, a TakKke Ha 14-i1 u
28-i1 (puc. 1a) neHp nocie uHbekIu MKT mocne 30-MuHyTHOTrO nepuoaa aganTaluuu 1
KoHTpoJsibHOI 3anucu CAJl, XUBOTHBIM BBoAWIM HUTpompyccun Hatpust (HII, Sigma
Aldrich) B mocienoBareabHO BOo3pacTallIuxX g03ax oT 2.5 1o 80 MKr/kr B oobeMe 0.3 Mt
3a 3 MuH ¢ uHTepBaiamu 10 unu 20 muH (puc. 1b).

He meHee yem yepe3 1 4 nocne okonuanus BBeneHust HI1, crabunuzauumn CAJL v npo-
MBIBKU KaTeTepa OCYIIEeCTBIISUIN BBeAcHMe aroHucta ol -AP denmmdpuna (O, Sigma
Aldrich) B mociienoBaTeIbHO BO3pacTaloLIMX 103aX OT 2 10 32 MKT/KT B 06beMe 0.3 M 3a
1 MmuH ¢ unrepBaiamu 10—20 muH. Mudys3uio @D u HIT ocymectsnsiiiv Ha (poHe mpen-
BapUTeJIbHO WHAYLIMPOBAHHOI NBOHHONW aBTOHOMHOiII Ojokanbl (JJAB) areHononom
(3 Mr/KT, B.B) 1 aTponuHOM (1 MT/KT, B.B), OCYIIECTBJISIEeMOI ISl TTIOAaBJIeHUsT Gapope-
nentopHoro ndMeHeHnst YCC B OTBET Ha BBeIeHNE Ba30aKTUBHBIX COSTMHEHUIA.
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Puc. 2. Peripe3eHTaTUBHBIE TPUMEPHI KPUBBIX 3aBUCMOCTH aMIUIUTY bl BA30OKOHCTPUKTOPHOTO OTBETA (a) MJn
nTenbHOCTH neprona “rmionyBosspaiueHuss” CAI (Thca I /2) (b) ot no3wl heHMIIGPUHA Y KOHTPOJIBHBIX
KpbIcC (4 Hen., rpymna “koHTpoib/[JAB”). Ha BcTaBkax mokasaHbl perpecCUOHHbIC ypaBHeHUs. KpacHBIM U 3e-
JIEHBIM LIBETOM YKa3aHbl aCUMIITOTUYECKUE MaKCUMaJIbHbIE 3HAYEHUS] aMILTUTYIbl U JJIUTEIbHOCTU NIeprona
nosryBo3BpatieHuss CAJl K ICXOMHOMY yPOBHIO. (C) — opurMHajibHas 3anuch nuaMeHenuss CAJl npu aeiictBuu
denmnadpuna (PD) u Hutponpyceuaa Hatpust (HIT), ucrionb3oBaHHast 115 TOCTPOECHUST PENPE3eHTATUBHBIX
KPMBBIX Ha a U b, aMIUIMTYIa OTBETAa OTMEYEHA YEPHBIMU BEPTUKAJIBHBIMU CTPEJIKAMU, JUTMTETbHOCTD I€PUOAa
“nomysosBpamenus” CAI (Thc Alll /2) — TOPU30HTAJIbHBIMU KPACHBIMU CTPEJIKAMMU.

B yacTu akcnepuMeHTOB, Ha cieaytolre cyTku nocie BeeaeHus HIT u @B, mosTopsi-
JIM DKCIIEPUMEHT, HO Ha (oHe HempepbiBHOW MHPy3uu anrnoreHsuHa Il (150 Hr/kr
MUH, pasBeneH B 0.1%-HOM pacTBope OBIYLETO CHIBOPOTOYHOTO aTbOyMUHA), KOTOPYIO
HaunHamm 3a 60 MuH 10 BBemeHus nepBoii no3ul HIT (puc 1a, b). lnst mapamienbHOM WH-
dy3uu ATII ncnonb3oBajiv BTOPOi BHYTPUBEHHBII KaTeTep.

Ouemca Junamuxu 6A30KOHCMPUKPOHBIX Omeenioes 6 boavuiom Kpyee

BrIYMCIsIM MaKCUMaIbHYIO BO3MOXHYIO BEJIMUMHY (aMIUTUTYAY, Ap.x) U3MEHEHUS
CA/l v HauGonblyio JutnTeabHOCTh nepuosa nonysosspaieHuss CAIL (Tycani/2) K Uc-
XOIHOMY YPOBHIO y KpbIC B 0TBeT Ha BBeneHue HIT nau ®D. s Kaxkaoro sKcrnepruMeH-
Ta, UCHOJIb3Ysl UHAVBUAYaIbHbIC 3HAUCHUST aMIIUTYAbl udMeHeHust CAJl v UHAUBU-
NyaJbHble 3HaYeHUsI BpeMeHU mnosyBosBpaiieHuss CAJl, onpeneisieMble PpU BBEICHUU
Kaxk10ii 103bl BA30aKTUBHOIO COeAMHEHUS (pUC. 2¢), MeToaoM anmnpokcumanuu [30, 31]
C MOMOIILIbIO YEThIpeXnapaMeTpUIeCcKoil JOTUCTUYECKOM KPUBOI BUaa:

d—c
b(x —¢é)°
141079
rie € — abcuucca TOYKU neperuda KpuBoii, b — ko3 ULMEHT HAKJIOHA, ¢ — HUXKHSIS
aCUMIITOTA, d — BEPXHsISI aCUMIITOTA, TTOJy4au perpecCUOHHYIO KPUBYIO.
B KauecTBe Ay, WU Tpcap)/2 UCTIONB30BATIM ACUMIITOTUYECKIE 3HAYCHMST (DaBHBIE
Koa(dumeHTam ¢, d) perpeCCUOHHOM KpHBOIi (puc. 2a, b) st MUHUMU3alMK1 Bapruadesib-

HOCTHM MEXWHIMBUIYATbHOM IIMPOTHI nuana3oHa peakiuii CAJl, a Takxke BapuabeIbHOCTH
MOJlyMaKCUMaJIbHOM 3(h(EeKTUBHOI KOHIIEHTPALIMU Ba30aKTUBHBIX COSTMHEHWIA.

y(x)=c+
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RV wall
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Puc. 3. OueHka TonuMHbI cTeHKHU TipaBoro xenynodka (RV) nmpu Y3U cepana. (a) — penpe3eHTaTUBHBII TIPU-
Mep Y3U-u3o0paxkeHrsi CTEHKU MPaBOTro XeJlyJouka KpbIChl UCXOMHO. (b) — TO Xe, 4To U Ha (a), AJIsT KPBICHI
yepes 4 Hell. Mocie UHBbEKLIMU MOHOKpoTanuHa U uHaykuuu JIAT. Tony6oit inHMel noka3aHa TOJNILMHA CTEH-
KU TIPaBOTO XeJyIouka, orpeaesseMast o KOpoTKoit ocu. JIeBblit xenynouek Ha ypOBHE CPEIHUX CETMEHTOB

JICBOT'O KE€JIyTOYKa B MOMEHT OKOHYaHMs TUACTOJIbI.

Cmamucmuueckuii anaius

CraTUCTUYECKYI0 00pabOTKy MOIYyYeHHBIX PEe3yIbTaTOB MpOoBOOMINA B cpeme R [32,
33]. IloaroroBKa JaHHBIX OCYIIECTBIISIIACh cpencTBaMu Imakera tidyverse [34]. CratucTu-
YeCKU 3HAYMMBbIEC Pa3IM4Ms MEXIY TPYIINaMU BBISIBJISUIM C TIOMOIIIbIo TecTa @puamaHa
TSI CBSI3aHHBIX BHIOOPOK, MO0 Tecta Kpackemna—Yosuieca st HecBsI3aHHBIX (00a Tecta —
HelmapaMeTpuyecKast aibTepHaTuBa onHodakTopHOit ANOVA) ¢ mocienyomnmm mpume-
HEHHEM aroCcTepUOpPHBIX TecTOB (BUIKOKCOHA 151 CBSI3aHHBIX BEIOOPOK, MaHHa—YUT-
HU JUIST HECBSI3aHHBIX BEIOOPOK) IIJIsT MHOXKECTBEHHBIX CpaBHEHUI B TPYIIaxX ¢ TIOBTOP-
HBIMU WJA HE3aBUCUMBIMU, a TaKXKe BHECEHHMEM TTOTNpaBKy XonMa. Pasnuuus cunranim
3HauyuMbIMU TIpU p < 0.05. CraTucTUYECKHE TECThl IIPOBOAMINCH C IIOMOIIBIO ITaKeTa
rstatix [35]. JlaHHbBIe MpeACcTaBIeHbl KaK MearuaHa = abCoMI0OTHOE OTKJIOHEHNE MeIaHbl
3a HCKJIIOYEHHWEM peIpe3eHTaTUBHBIX 3amuceil. Busyanuzaliusl JaHHBIX BBITTOJIHEHA
cpeacTBamu makeToB ggplot2 [36], gghalves [37] u patchwork [38].

PE3VJILTATBI UCCJIIELJOBAHHMA

Mopdghonoeuneckue u gpynxkyuonanvnoie npuznaxu JIAI'y kpoic nocae egedenus MKT

OmnoxkparHas nHbekust MKT npuBoamia K BOSHUKHOBEHHUIO MOP(OIOTUISCKUX 1
(YHKILIMOHAJILHBIX TpU3HaKOB (phopmupoBanus JIAIL y kpric. TommHa CTEeHKA IIPaBOro
xenynouka (TcITXK) yBeauuusanack ot 0.651 £0.076 10 0.9 £ 0.15u 0.9 £ 0.27 Mmm uepe3 2 u
4 ven. nocne BeeaeHust MKT (n =7, p < 0.01) coorBeTcTBeHHO (puc. 3). CUHXPOHHO C
usMmeHenusmu TclTXK, yBennuuBaics auaMeTp JIETOUHOM apTepun: oT 2.46 = 0.13 no
2.8 +0.19 MM yepe3 2 Hea. u 10 3.4 = 0.37 mm (n =7, p < 0.01) uepe3 2 u 4 Hex. rocie
BBeneHus1 MKT cooTBeTCTBEHHO.

Wunexc cokparumoctu 12K (TAPSE) cHmxancs mo 1 = 0.13 u 1.1 £ 0.15 oT 1.3 =
+0.15mMm (n =7, p < 0.01) coorBeTcTBeHHO K 2 U 4 Hen. ntocne nHbekiuyu MKT. OtHo-
mwenue AT/ET y kpnic uepes 2 u 4 Hen. riociie BBeaeHust MKT caukancs ot 0.3 £ 0.05 no
0.23 £ 0.07u 0.21 £ 0.04 (n =7, p < 0.01) yepe3 2 u 4 Hen. ntocie BBeaeHuss MKT, uro
yKa3blBaeT Ha MPOrPECCUPYIONIUil POCT COCYAUCTOTO COMPOTUBIEHUS B MajoM Kpyre
KPOBOOOpAIIECHUSI.
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IMpu popmupoBanuu JIAT y KpbIC HE MPOUCXOAUIIO 3HAYUMOTO U3MEHEHMS yIapHOTO
obbema U (hpakim BeIOpoca JieBoro xenynouka: YO no BBeneHust MKT u uepes 4 Hen.
rocjie ero uHbeKnu coctapisuio 280 + 35 u 310 = 38 M (n =7, p > 0.1); @B no BBene-
Hust MKT — 67 £ 9%; uepes 4 Hen. — 72 £ 8% (n="17, p > 0.1).

Maxcumanvnas eeaununa usmenenus CAZ npu deiicmeuu genunsgppuna y kpoic JIAI

B KOHTpOIBbHOI rpyrine XKMBOTHBIX Yepe3 4 Hel. Tiociie Hayasa akcriepuMmeHta CAJl B
YCIOBUSIX TOKOsT cocTaBiisio 105 & 11 mm pT. cT. (7 = 6). Y kpbic ¢ JIAT uepes 4 Hen. 110-
cie BBeneHuss MKT (n = 8) CAJl Mao oT/IM4aioCh OT TAKOBOTO Y KOHTPOJIBHBIX XXUBOT -
HbIX (109 + 14 MM pT. cT., p > 0.1). B KoHTpONBHBIX YcioBuUsX BBeneHne MDD Ha ¢doHe
JAB npuBoIMiIO OLICTPOMY H0303aBUCUMOMY, HO TpaH3UTOpHOMY yBenndeHuio CAJI.
bomocHoe BBeneHre MO B no3ax 2—32 MKT/KT Bbi3biBasio pocT CAJl, MMKOBOE 3HaUYCHUE
kotoporo (ot 100 1 1 go 180 & 12 MM pT. cT. ipm AeiicTBuU 32 MKT/KT PBD) 1OCTUTAIOCH
3a 3—5 ¢ ¥ CONPOBOXIAIOCH BO3BPATOM apTePUATBHOTO NaBJIEHNS K UCXOAHOMY YPOBHIO
3a 25—280 ¢ (n = 6, puc. 4a). MakcuMabHasi BO3MOXHas1 BeanunHa usMeHeHust CAJL
(Apax) Y KOHTPOJIBHBIX XKUBOTHBIX 3HAUMMO HE MEHSUIACH B TEUEHHUE 4 HEll. M COCTaBJIsIa
61 = 13 (ucxomHo), 75 = 13.6 MM pT. cT. (4 Hen., n = 6, p > 0.05). Takoii XXe TUI peaKLIuK1
B OTBET Ha GostocHoe BBeneHre MO Habmonancs y xuBoTHbIX ¢ JIAT. TTocne BBeneHust
MKT (4 Hen.) Ap.x HE MEHSUICSI: MCXONHO 3TOT MapaMeTp B AJAHHOM IPyINe XXUBOTHBIX
cocraBiisut 67.7 + 1.3, a yepe3 4 Hen. 71.2 + 12.8 MM pt. cT. (p > 0.05). MakcuMasibHast
Bo3MoxHas BennunHa udmeHeHus CAJl y kpbic ¢ JIAT 1 KOHTPOJIbHBIX XXKMBOTHBIX CTa-
TUCTUYECKM 3HAYMMO He pasiauydaiach (p > 0.05).

Jlaumenvrocms nepuoda noaygosspauierus CAJ k ucxoonomy yposHio
npu deiicmeuu genunrdgpuna y kpwic ¢ JIAI

Y KOHTPOJIbHBIX XMBOTHBIX MakKCUMaJbHasl JUIMTEIBHOCTh NEeproja MOJIyBO3Bpallie-
Hust CAJL K McXOmHOMY YPOBHIO (7TAcajp11/2) TIOCIIE €10 TPAH3UTOPHOTO POCTA, BHI3BAHHOTO
d3 Ha pone JIAB coctapisiia 1.33 + 0.11 MuH B niepBblii ieHb (McxonHo) win 1.75 + 0.21 MuH
(n = 6) uepe3 4 Hed. mociie Havasia skcrnepuMenTa (puc. 4b, 5a). ¥V kpeic ¢ JIAT ugepes
4 wen. (n = 5) nocne BBeneHust MKT Thcap/, OKasbiBasicsa B Tpu pasa menbuie (0.42 +
* 0.12 muH, n =5, p = 0.019), yeM y KOHTPOJIBHBIX KpbIC. YMeHblLIEHUE Trcani/2 Y KPBIC
¢ JIAT o cpaBHEHUIO C KOHTPOJBbHBIMU KUBOTHBIMM HAOIIOAAIOCH TSI BCETO TUAIa3o-
Ha MPOTEeCTUPOBAHHBIX 103 DI (2—32 MKI/KT, puc. 4b).

Bausanue aneuomensuna-11 na epems nonyeosspauienus u MaKkCcUMAaibHyrO 8eAUMUHY
uzmenenust CAJl, 6b136anH020 Qpenundsgppurnom

AHTMOTEH3UH He3HauuTebHO ycunuBai pocT CAJL, BhI3BaHHBINM PO y KOHTPOJBHBIX
KUBOTHBIX: A, Ha hoHe ATII cocrapisin 80.5 + 11.3 mm pt. cT. (4 Hen.,n=6,p > 0.1). Y
Kkpwic ¢ JIAI' ATII BeI3bIBaI NpOTUBOMOIOXHEIN 3¢ eKT — ociadlieHrne IIpecCOPHOro
oTBeTa, BeI3BaHHOTO P! A, cocTaBmsin 31.8 = 6.5 MM pT. cT. (4 Hen. TTocie BBEACHUS
MKT, n=75, p=0.01).

Y KoHTpObHBIX XKUBOTHBIX ATII BbI3bIBaM yBETUUEHUE NTUTEIBHOCTU MEPHUO/A TTOJTY-
BosBpateHus: CAJl K UCXOOTHOMY YPOBHIO mocie BBeaeHus: 2—32 MKr/Kr DD (puc. 4b); Ha
done ATII Tycppy 2 BO3pacTan no 1.75 + 0.53 MuH (4 Het. mociie Havana SKCrepruMeHTa,
n==6,p=0.02).

Y xkuBotHbIX rpymnsl “JIAT/IAB” no BBenenusst MKT aHrMoTeH3UH BbI3bIBAJ YBEIM-
ueHue Tacapip Ha 77.3 £ 6.5% (n =6, p = 0.009) 1o cpaBHEHMIO C TAKOBbIM, HabOAaE-
MbIM 6e3 ATII. OgHako dyepe3 4 Hen. nociie BBeneHust MKT y XXMBOTHBIX JAaHHOM TPpyMH-
nbel, chopmupoBasiieii JIAT, ATII He oka3biBan ycuIMBaOIIEro ASWCTBUSI Ha MPECCcop-
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Puc. 4. Peripe3eHTaTHBHBIE MPUMEPHI BA30KOHCTPUKTOPHBIX OTBETOB, BOSHUKAIOUIUX B pyCiie OOJIBIIOro Kpyra
KpOBOOOpallleHUsI MOCiIe aKTUBAaLUK O 1-anpeHopenTopoB heHUI3(PPUHOM y KOHTPOJIBHBIX KPBIC U KPBIC C
JIAT. (a) — cpennee aprepuanbHoe nasieHue (CAJL, B kaxnoit maHenu cHusy) u YCC (B KaxIoi naHen u ceep-
Xy) Y KOHTPOJIBHBIX KPBIC C IBOITHOIT aBTOHOMHOI1 6;10Kkanoit (JIAB) yepes 4 Hex. rociie Hayaia SKCriepruMeHTa
(“konTposb/AB”) Ipu GOJIOCHOM MOC/IEI0BATEILBHOM BBEICHNN BO3pacTaloiux 103 heHuasdpuna (P, 2—
32 Mkr/Kr). (b) — CA u YCC y kpbic ¢ JIAT (4 Hen.) Ha done JADB (“JIAT/JAB”) npu 60110CHOM MoOCeI0Ba-
TeJIbHOM BBEIEHUHU Bo3pacramoliux 103 denmwiadpuHa (4 Hem. mocie BBegaeHuss MKT, @D, 2—32 MKI/KT).
(c) — CAl u YCC y koHTpOJBbHBIX KpbIC (4 Hen.) Ha dhoHe JADB (“kontpons/JAB/ATII”) mpu 6omtocHOM TT0-
cJenoBaTe/IbHOM BBeACHUHU Bo3pacTatoumx 103 denunadppuna (P, 2—32 MKI/Kr) npu HENMPEPbIBHON BHYT-
puaptepuanbHoit nHby3um anrnoreHsuHa I (ATII, 150 ur/kr mun). (d) — CAA u UCC y kpsic ¢ JIAT (4 Hen.)
Ha done JAB (“JIAT/JAB/ATII”) npu 60I0CHOM TTOCIENOBATEIbHOM BBEICHUM BO3PACTAIONINX 103 (DeHMII-
adpunHa (P, 2—32 MKI/KI) MPU HENMpPEepbIBHOW BHyTpUapTepuanbHOi mHby3un anrmorensuna II (ATII,
150 Hr/KT MUH).

Hble ahdexTer PID. Bonee Toro, BennuuHa Tycayi/,, Habmonaemas Ha Gpone nHbysum

anruoreHsuHa Il y kpwic ¢ JIAT, cocrasnsina Bcero 0.34 = 0.05 MuH (7 = 5) WM TOJBKO
82 + 7% ot TakoBoii, peructpupyemoit 6e3 ATII (puc. 4d, puc. 5b).

JaumenvHocmo nepuoda noayeo3spaujeHus u makcumanvuas eeauyuna uzmenenuss CAJZ,
8bI36AHH020 HUMpPONpyccudom Hampus y Kpbic ¢ JIAT

B koHTpOsBHBIX yCIoBUSIX BBeneHUe HUTpornpyccuna Hatpust (HIT 2.5—80 mkr/kr) Ha
¢done JAB mpuBommiio K OBICTPOMY, TPAaH3UTOPHOMY, T0303aBUCUMOMY CHIKCHHIO
CA/Jl. MakcumanbHass Bo3MoxkHast BeandnHa cHkeHus1 CAJl y KOHTPOJIbHBIX KUBOT-
HBIX HE MEHsJIach B TeyeHue 4 Hem. u coctasisia 51 £ 7 MM pr. c1. (1 = 6). Takoe xe
cHuxenue CAJl Habmonanock y Kpeic yepes 4 Hen. mocne BBeneHust MKT: 4, cocTas-
asuto 53 = 8 MM pT. cT. (n = 5, p > 0.1). Kpome Toro, JIAI' He Bimsiia Ha IJIMTEIbHOCTD
repuona BOCCTaHOBJIEHUsI ucxonHoro ypoBHsI CAJl mociie ero CHUXeHUsI, BBI3BAHHOTO

() (b) (©
sL ns # Control/DAB | g PAH/DAB 0
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LT g
| - o 200 - 177.3%
Q
oL £
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MAP half-decay time (7amap1/2), min
T
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Puc. 5. (a) — HaubonbIIasI ITUTETBLHOCTH Meproa nonyBo3BpaieHuss CAJL (TACA)J,I/Z) K UCXOIHOMY YPOBHIO
rocJjie Ba30KOHCTPUKTOPHOI peakluu, BbI3BaHHOI BBeaeHueM deHunsdpuHa (PD) y KOHTPOIBHBIX KPbIC
(“xontpons/AAB”) u kpeic ¢ JIAT (“JIAT'/JAB”, no BBeneHus u yepe3 4 Hen. nocie BeeneHust MKT). (b) — 1o
ke, yto Ha (a), Ho y kpwic ¢ JIAI no (“JIAT/JAB”) u mocre uHpysum anrmorensuna II (ATII,
“JIAT/OAB/ATII”). (b) — mpupoct TACAJI1/2, Bei3biBaeMmblit ATII B koHTpoJe u ripu JIAT. ns — He 3HAYMMO;
* — p <0.05 (mByxcakropHast ANOVA ¢ artocTepuOpHBIMU CPAaBHEHUSIMU).
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HIT: Thcami/2 Y KOHTPOJIBHBIX KPBIC M KPBIC Yepe3 4 nen. mocne BBeaeHuss MKT okasbiBa-
J1ach MpakTUYecKu onnuHAKOBBIM — 1.1 £0.08 (n =6) u 1.05 = 0.08 (n = 5) COOTBETCTBEHHO.
AnruoreHsuH I He Bbi3bIBal 3aMeTHOTO M3MeHeHUst peakiunu CAJIL (Apax U Tacagiif)s BbI-
3BaHHOI1 BBeneHreM HII kak y KOHTpOJIBHBIX JKUBOTHEIX, TaK U Y KpbIC ¢ JIAT.

OBCYXIEHMUE PE3VIIbTATOB

B nmaHHOIT paGoTe BIEepBbie MPOBEIECHO MCCIEI0OBaHUE PEAaKTUBHOCTU COCYIMCTOTO
pycia OoJIBIIIOro Kpyra KpoBooOpalleHus in vivo B xpoHrudeckoit momenu JIAL. BrepBrie
nmoxkasaHo, 4To JIAT BbI3bIBaeT U3MEHEHME BAa30OKOHCTPUKTOPHBIX OTBETOB B CUCTEMHOM
Kpyre KpoBooOpalleHus, MHAYLIUPOBaHHBIX akTuBanueil ol-anpeHopenentopos: JIAT
YMEHbIIAET UIUTENBHOCTh TMPECCOPHOUN peakiuu, ocaabisieT CMOCOOHOCTb COCYIOB
OGosbiIoro Kpyra rnomaepxuBatb ToHyc 1 CAJl Ha BbICOKOM YpOBHe. BriepBbie mpsiMo
MPOJIEMOHCTPUPOBAHO, YTO JIETOYHASI TUTIEPTEH3UST MPUBOIUT K U3MEHEHUIO YYBCTBU-
TEILHOCTU COCyIOB OoJbiioro Kpyra Kk anruoteHsuny I1; mpu JIAI' ATII He ycmnuBaet
Ba30KOHCTPUKTOPHBIE 3¢ (EKThI, 00yCIOBIEHHbIE cTUMYJIsiiieil o.1-AP, HoO Ha06opoT,
yYMEHbIIIaeT BETUUYUHY KOHCTPUKTOPHOTO OTBETA B OOJIBIIOM Kpyre KpoBOOOpalleHUs.
B 1o Xe BpeMs B Halleii pabote mokazaHo, uro NO-3aBUcrMasi Ba3oAUJISITALIUS U CHU-
xkeHue CAJL B 60bIIoM Kpyre B XxpoHUUYecKoit monenu JIAIT octaroTcst HeU3BMEHEHHBIMU.
DT0 HabIIOIEHNE TTO3BOJISIET MPEAONOXUTh, 4TO JIAI oKa3pIBaeT MpenMyIIeCTBEHHOE
BJIMSTHYC Ha OTAETbHBIC KOMITOHEHTBI PETYJISIIMU COCYTUCTOTO TOHYCa B GOJTBIIIOM KpyTe.

B nammx skcnepumenTax y Kpeic ¢ JIAI ypoBens CAJl He oTam4ajcs OoT TAKOBOIO y
KOHTPOJIbHBIX XKMBOTHBIX, a 3 GhEKThl Ba30AUISATATOPA OCTABAIIMCH HEOCIa0JeHHBIMH.
B paGote BniepBbIe in Vivo Ha CUCTEMHOM YPOBHE MPOJIEMOHCTPUPOBAHO, YTO PEMOJIEIIM -
poBaHUe U U3MeHeHHe (PYHKIIMOHABHOTO COCTOSTHUSI MaJloro Kpyra KpoBooOpalieHust
MPUBOAUT K TEPECTPOKE UMEHHO PEeryJISIlIUM COCYIMCTOrO TOHyCa B OOJIBIIIOM KpyTe
KpOBOOOpaIlleHUsI, XOTsI TOHYC apTepuii, ypoBeHb CAJl, a Takke MacCUBHBIE CBOIMCTBa
COCYIUCTOM CTEHKH, CBSI3aHHBIE C UX KECTKOCThIO, MOTYT OCTaBaThCs HE3aTPOHYTHIMU.

Kak ykazaHo Bbimie, JIAT conpoBoXnaeTcss HApylIeHUSIMU KPOBOTOKA B LIEJIOM DPSie
OpTraHoB 3a IIpeaejiaMi Majoro Kpyra Kpoooopamenus [5]. “HeiiporyMopaabHbIi OUC-
GajlaHC”, HapylleHUe aApeHEePrMYecKOoil/CUMMITATUYECKONM PEeryJisiliui COCYIMCTOrO TO-
Hyca, uHnyuupoBaHHoe JIAIL, MOXeT ClTy>XUTb NPUIMHON TMCHYHKIIMU TKAHEH, TuTae-
MBIX cOCyAaMM OOJIBIIIOrO Kpyra KpoBOOOpaIleHHsI.

XpoHuyeckast akTuBalus cumnatudeckoro otaeina BHC, ycuneHue cekpeumy Hopaj-
peHaJIMHa CUMMATUYECKMMU TTOCTTaHTJIMOHAPHBIMU BOJOKHAMM, a TakKXKe aKTUBaLIMS
PAAC, tunmunsie mist JIAL, MoryT mpuBoguTh K M3MeHeHMIo “peaktuBHOcT” 'MK
CTEHKU apTepuii 6OJIBIIIOTO Kpyra KpoBOOOpaIlleH s, CBI3aHHOM € TTepecTpOKoMi Mexa-
HU3MOB peaan3aliuy aapeHepruiecKuX CUTHAJIOB.

KoMOuHMpoBaHHasT akTUBaIMs HopaapeHepruyeckoil “ocu”, PAAC u apyrux pery-
JISTOPHBIX CUCTEM, IPUBOAUT K YCUJIEHUIO LIEJIOTO Psila HETaTUBHBIX OOPAaTHBIX CBSI3EM,
KOMITEHCHUPYIOIIMX U TPEaOTBpalllalolInX MPOKOHCTpUKTOpHOE AciicTBue JIAI B 60J1b-
oM Kpyre. Takvue KoMrneHcaTopHble 3(h¢heKThbl, BO3MOXHO, MPEAOTBpaIaloT Ype3Mep-
HbIit pocT 6a3anbHOrO YypoBHS CAJl B OOJIBIIOM KpyTre, a TakKe TPUBOMIAT K BBISIBIEHHOMY
HaMU OcClabJIeHUIO peakluu Ha Ol-anpeHepruueckyio crumyssinuio. Ha criekynsitus-
HOM YPOBHE MOXHO TPEINOJOXUTh, UTO K TAKUM KOMITEHCATOPHBIM MEXaHU3MaM OTHO-
CUTCS CUCTeMa HaTpuilypeThuuecKux nenTuaoB. CyniecTByeT 3HAaUMTENbHBINA 00beM TaH-
HBIX, MOATBEPKAAIOIINX IMOBBIIIIEHUE YPOBHS CEKPELIMM HATPUNYPETUUECKUX TTENTUIOB
Bcex Tpex usBecTHbIx TUIOB (ANP, BNP, CNP) npu JIAI. Kak yka3aHo BblIllle, TIpU4r-
HoM ycuieHUs nponykuun NP npencepmabpiMu KapaunoMmuonuTtamu mpu JIAIL aBistercs
IUIMEPBOJTIOMUSI, YBeIMueHre KoHLeHTpauuu Nat B miasme, mepepacTsikeHUe CTEHKU
MpaBOTO MIPEACepaNsI, IIPaBOXEIYyIOUKOBast ruriepTpodus [39].
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M3BectHO, uto 'MK skcnpeccupyioT TaKk Ha3blBaeMble “KIMPEHC”-pelenTopbl —
NPR-C, ocHOBHOI1 (pyHKILIMEN KOTOPBIX CYUTAETCS yIaJleHUEe U3 KPOBOTOKA HATpUitype-
TUYECKOTO MEeNTUaa. YCTaHoBJIeHO, uTo aKcrpeccusi NPR-C HaxonuTcst mom KOHTposieM
CUTHAJIBHBIX KaCKaIoB, CONPSIKEHHBIX ¢ aapeHopenentopamu [40].

B Hacrosiiee BpeMs rmokasaHo, uto MK cTeHKu apTepuii 9KCIpeccupyloT He TOJbKO
“KJIMpEHC” -, HO TaKXXe pelenTOpbl HaTpuilypeTuyeckux nentunoB A- u B-tuna (GC-A
n GC-B cootBeTcTBEHHO). U3BECTHO, YTO 3TU PELIETITOPHI SIBJISIIOTCS pelenTopaMu-rya-
HuIarnukiaazamMu [41] u aktuBauus penentopa GC-A NpUBOAUT HAKOTUICHUIO B IIUTO-
mwiazme ul' M®, ctumynsauuu nporenHkrHasbl G nepBoro tumna (PKG-I). Cpeaun MHO-
xkectBa muieHeit PKG-1 B TMK oGHapyxuBarotcs Ca-AT®aza capKoIiazMaTUiecKoro
perukymoMma (SERCA), dochomuacrepaza PDE3A, a Takke Tak Ha3bIBaeMBIl pPEryJIsi-
Top G-6enok-conpsekeHHbIX peuentopoB (RGS-2). dochopunupoBanue SERCA u
PDE3A nporenHkuHazoit G MpUBOAUT K YBEJIUUYEHUIO CKOPOCTU YIaJI€HUS KaJbLUs U3
LUTOIUIA3Mbl M cHikeHMIo [Ca®’]i, a TakKe K MOBBIINIEHUIO 0a3aJbHOTO YPOBHS
[HAM®]i. YkazaHHbIe MTpoliecChl yCKOpsoT paccinabienue MK u, BeposTHO, jexar B
OCHOBe Ha0JIIoIaeMbIX B HaIIIMX BKCIIEpUMEHTaX (hDeHOMEHOB — YMEHBILICHUS IJIUTEIb-
Hoctu ieprofa nonyBosspatueHust CAI (Tacap2) T-€- K yckopeHuio penakcauus CAJL
Mocjie Ba30KOHCTPUKTOPHOTO 3(deKTa, BbI3BAHHOIO (heHWJII(PpUHOM (B pelyabTaTe
ctumyisin ol-AP) y kpeic ¢ JIAT (puc. 6). CHUXXeHUe YPOBHS 9KCIPECCUU WU T0-
nasineHue aktuBHocTu NPR-C nipu JIAI MoxXeT MoBbIIIATE aKTUBHOCTb HATPUIYpETH -
YECKUX MENTUAOB 1 0cNadsaTh 3¢hheKTbl MPOKOHCTPUKTOPHBIX (DAKTOPOB.

I1pu JIAT' HaGmromaeTcs MOBpeXAeHNE WM OTUCGYHKIIMS SHIOTSINS B MaJoOM KpyTe
KpoBooOpaieHus. Takoit xke 3¢ dekT JIAI MOXHO IIpenrofoXuTh IS OOJBIIOTO Kpyra
KpoBooOpaiieHus. [IpokoHcTpukTopHOe BiussHue JIAI' B 60JbI1IOM Kpyre TakxKe MOXET
peanr30BBIBaThCS 3a cueT “repexBata” u MHaKTUBaUIMU NO aKTUBHBIMU (hOpMaMU KHC-
snopona, npoaykino kotopbix HAJI®H-okcunazamu crumynupyet ATII. Takum obpa-
30M, aHTUKOHCTPUKTOpHOe MOoTOK- m NO-3aBucumoe meiictBue sHmorenust npu JIAT
MOKeT ObITh CHIKeHO. Kak ykazaHo Boie, B Hateit Mmogeau JIAIT CAJl B mokoe y KOH-
TPOJBHBIX KPBIC U KpBIC Yepe3 4 Hem. nmocie nHaykKiuu JIAI octaBagoch Ha COMOCTaBU-
MOM YPOBHE.

Bosiee Toro, B Hallmx 3KcrepuMeHTax HabjogaeTcsl ocjiabieHrue IMPOKOHCTPUKTOP-
HBIX peakluii B OOJBIIOM Kpyre. DTU pe3ybTaThl MO3BOJISIOT MPEANOJIOXUTh, UTO, 10O
MeHbIIe Mepe, B Halield mofenu JIATL, sHnoTenuii-3aBucuMasi peryysinusi B 00JIbIIOM
Kpyre HapyllleHa He3HauuTeIbHo. OnHako HabmomaeMoe oTcyTcTBue udmeHeHuss CAJL
MOXET OBbITh O0YCJIOBJIEHO YCTAHOBJIEHUEM HEKOEro 0ajaHca, BOBHUKAIONIETO B pe3y/ib-
tate ADK-3aBucumMoro nonasieHus: poaykKiuun NO ¢ omHOI CTOPOHBI, U MTOBBILLIEHUEM
yyBcTBUTENbHOCTY MK K NO ¢ n1pyroit CTOpoHBbI.

B Halmx akcriepuMeHTax BBefaeHre JoHopa NO NpuBOAMIO K ONMHAKOBOMY CHMXE-
Huto CAJl y KOHTpOJIbHBIX KpbIC U KpbIc ¢ JIAT; B Hamieit monenu JIAT He BiausieT Ha
IUTUTEILHOCTD Neprona BocctraHoBiaeHuss CAJl nmocie ero CHUKeHMsI, BbI3bIBAEMOTO 10~
HOpPOM OKcHIa a30oTa. TakuM oOpa3oM, yBeJIMYEHUs] YYBCTBUTEIbHOCTU COCYIHCTOTO
pycia HermocpeacTBeHHO K camoMy NO He Habmonanoch. CIieKyJISITUBHO, (D€HOMEH CO-
XpaHeHus HopMaiabHOro ypoBHsI CAJl MOXeT ObITh OOBSICHEH ITOBBIIIIEHUEM CEKpPELU
HaTtpuitypetnuyeckoro nentuga C-tuna (CNP) u paccMorpeHneM ero 3¢ @heKToB, Omno-
cpenoBaHHbIX perenropamu NPR-B. U3BectHO, uTo 3kcnpeccust u cekpenuss CNP
KpaifHe BBICOKA B COCYIMCTOM SHAOTEINU [42]; BEICBOOOXIAeMbIiA KOHCTUTYTUBHO WJIN
B OTBET Ha yBelIMYeHMe HampsokeHus caura [43, 44] CNP ctumynupyeTr HaKkoILuIieHUE
cGMP, kak u apyrue HaTpuilypeTudyeckue MEeNTUAbl, B 3HIOTEJUATbHBIX KJIeTKaxX M
I'MK. WsBectHO, 4TOo akTMBalMsi curHaiabHoro kackaga CNP/NPR-B/cGMP/PKG
MPUBOAUT K Ba30IWJISITALIMY U/WUJIM aHTUKOHCTPUKTOPHBIM 3(pdekram [45]. Kpome Toro,
n3BecTHO, uTo CNP MoxeT ctumynupoBats NO-CcUHTa3y U COOTBETCTBEHHO cMHTEe3 NO
HecKOAbKUMHU nyTsaMu [46]. Dkcnpeccuss CNP npu JIAT MOXeT MOBBIIIATLCS U KOppe-
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nupyet ¢ nuchyHkiueit nouex [47]. Tunorernuecku, CNP, BbICBOOOXKIaEMBbIii JIOKATb-
HO B DHJIOTEJIMU, MOXET SIBISATHCS (DAKTOPOM, KOMITEHCUPYIOIIUM HEIOCTATOYHOCTD 10~
TOK-3aBUCUMOIT mumatanuu mmpu JIAT.

Xopo11o u3BeCTHO, YTO ypoBeHb aHrnotreH3nHa Il mipu JIAT moBbmireHn. B Tekymeit
pabote nmokazaHo, uto 3¢ dekTsl ATII, ogHoro u3 Hanbosee 3HAYUMBIX TIPOKOHCTPUK-
TOPHBIX MEAUATOPOB, U3MEHEHBI B OOJIBIIIOM Kpyre KpoBooOpaiieHust npu JIAT. AHrno-
TeH3uH 11 ymeHbaeT Ay, U Tacagi 2 Y XKuBOTHBIX ¢ JIALL Takum o6pasom, JIAT monas-
JISIET U, BO3MOXHO, MHBEPTUPYET MoTeHLmupytoliee aciicteue ATII Ha ipeccopHbie pe-
aK1u, BeI3BaHHBIE DD B GOJIBIIOM Kpyre KpoBoobpaiieHust. B ocHoBe qaHHoOro adexra
MOXET JIeXKaTh HECKOJIbKO MEXaHW3MOB, BKJIIOYAIOIIMX M3MEHEHUE YPOBHSI SKCIPECCUU
peuentopoB ATII B 'MK aptepuii, pazoOiiieHre CUrHaJIbHBIX KackaaoB O.1-AP u peuern-
topoB ATII, nomasneHnune nx cuHeprusma. Panee nokaszaHo, uro PKG-I-3aBucumoe ¢oc-
¢opunupoBanue 6enka RGS-2 mpuBogutr K ero aktuBauuu. DochoprimpoBaHHBII
RGS-2 uHrnbupyer peientopsl aHTMOTEH3WHA MEPBOro TUIIA 34 CUET IIPSIMOTO B3alIMO-
neiictBus ¢ N-KoHI1ieBoii o6iacteio [20, 48]. [unoreTnyecku, ocjiabieHue Jub0 MHBEP-
cuto nioreHuuupytoiero aeicteust ATII npu JIAT moxHo o6bsicHute ANP/RGS-3aBu-
CUMBIM MHTMOMPOBAHUEM PELIENITOPOB aHTMOTEH3MHA.
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Pulmonary Arterial Hypertension Attenuates Vasoconstrictor Responses Caused
by Activation of Alpha-1-Adrenoreceptors in the Systemic Circulation
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Pulmonary arterial hypertension (PAH) accompanied by an arterial pressure increase in
the pulmonary circulation, remodeling of pulmonary arteries and a change in its sensi-
tivity to regulatory factors; PAH is accompanied by activation of the sympathetic ner-
vous system and renin-angiotensin-aldosterone system and increased production of atri-
al natriuretic peptide. The change in the sensitivity of the vessels of the systemic circula-
tion (SC) to regulatory influences in PAH has not been investigated. Vasoconstrictor
reactions in SC with monocrotaline (MCT) were studied in the work models of PAH in
rats (Wistar, 350 = 50 g, 4 months). Mean arterial pressure (MAP) was recorded against
the background of a double autonomous blockade with the administration of the o1-ad-
renergic receptor agonist (ot1-AR) phenylephrine (PE) to conscious rats at the start of
experiment, then 2 and 4 weeks after the induction of PAH with MCT or saline injection
for control animals. Registration of MAP under the action of PE was also performed
during angiotensin-II (ATII) infusion. The maximal amplitude (4,,,,) of the change in
MAP and the longest half-return time of MAP (T pap1/2) to the baseline level in rats in
response to the Phe injection were estimated. It was found that in response to PE, Amah
did not change in rats with PAH, whereas in control animals it significantly increased. In
rats with PAH 2 (n = 6) and 4 weeks after the induction of PAH with MCT, TApap) 2 is
significantly less than in control rats. ATII leads to delayed changes in TApap1 2 in both
control rats and rats with PAH. In rats with MAP, the potentiation with angiotensin
Tamap12 is significantly less than in control rats. Thus, in animals with PAH, the ability
of the resistive arteries of the systemic circulation to maintain tone in response to the ac-
tivation of a1 -AR decreases. In addition, PAH suppresses the ability of ATII to stimulate
sympathetic responses in the SC. Firstly, in vivo, it has been demonstrated remodeling
and changing the functional state of the pulmonary circulation leads to changes in the
regulation of vascular tone of the systemic circulation.

Keywords: pulmonary arterial hypertension, vasoconstrictor responses, o.1-adrenorecep-
tors, angiotensin 11, regulation of arterial tone
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