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QPPEKTUBHOCTb PAOA NMPOU3BOOHbLIX XMHOKCAJIMHA
N A30J510[a N bIXUHOKCAJIMHA KAK AHTATOHUCTOB P2X-PELIENTOPOB

A.Y. 3uranwun’, X. 10. ®any’, A. A. Kanunun?2, B. A. Mamepnos?

B skcniepuMeHTax in vitro u3ydeHo BiMsHUE 14 POM3BOIHBIX XMHOKCAJIMHA U a30J0XH-
HOKCaJIMHA Ha OTBETHI M30JIMPOBAHHBIX TKAaHEH KPbIC U MOPCKUX CBHUHOK, OIOCpPEIyeMbIe
P2X- u P2Y-peuenropaMu. YcTaHOBIICHO, YTO OOJBIIMHCTBO MCIIBITAHHBIX COCMHEHUN HE
BIIMSIET Ha UCCIIEIOBAaHHbBIE OTBETHI, OHAKO, OHO BELIECTBO (IIapaToNMITHIPa30H-3-0eH30-
wi-1,2-1uruapo-2-0KCOXMHOKCAJIMH) MPOSIBIISIET aHTAaTOHM3M 110 OTHOIeHHI0 K P2X-peren-
TOP-OMOCPEIOBAaHHBIM COKpAIlleHUsIM, He Biusisi Ha P2Y-pernenrtop-omnocpenoBaHHbIe pac-
ciabneHusi. DTo0 COCAMHEHHE MOXKET OBITh HCIIOJIB30BAHO B KAUECTBE MPOTOTHUIIA ISl CHHTE-

3a HOBbIX 3(1)(1)CKTI/IBHLIX aHTaroHucToB P2-peuer[TopOB.

Ki1roueBble ¢/10Ba: XUHOKCAINHBI, a30JI0XUHOKCANUHbI, P2X-penentopsl, aHTarOHUCTHI

BBEOEHUE
P2-peuenTopbl, 0OCHOBHBIM 3HIOT€HHBIM JIMTAHJOM KO-
TOPBIX  SIBISCTCA  AACHOZMHTPH(OCHOpHAST  KHUCIOTa

(AT®), HaiiieHpl BO MHOTHX OpTraHaX M TKaHSX MIICKOITH-
TalOUIMX, B TOM YUCIIE YeJIoBeKa. P2-penentopsl y4acTBy-
0T B PETYISIHN COCYIUCTOTO TOHYCa, TEMOCTa3a, (yHK-
LMHA MHOTUX BHYTpeHHUX opraHoB [1]. [To mexanusmy pe-
ammzanmu - dddexra P2-penenTopbl  gensT Ha  ABa
cemetictBa — P2X u P2Y, nepBoe u3 KOTOpPBIX 00beANHS-
€T TIOJTHIIB PELICITOPOB, SBIAIONINXCS JIUTAaHA-ONIePUPY-
IOIIMMH HOHHBIMH KaHaJlaMH, B TO BpPeMsI Kak BO BTOpPOE
CeMEeNCTBO BKIIIOYAIOTCSl G-IIPOTENH-OMOCPEAYIOIINE pe-
uenTopsl [13].

OtcytcTBHE A(P()EKTHBHBIX CEIEKTHBHBIX AHTArOHH-
cToB P2-perenTopoB ocTaeTcsi OTHUM M3 OCHOBHBIX Oaph-
€poB IUIsI TIporpecca B 3Tol obnactu uccienoanuii. Cy-
paMuH, KOTOPBIN 10 HETAaBHETO BPEMEHH MIMPOKO HCTIOJb-
30BaJICS B KaueCcTBE aHTaroHucra P2-penentopos, umeer
OueHb HM3KYIO CENeKTUBHOCTH [15]. PeaktuB cuHmii-2
umeeT cnalyio aKkTUBHOCTh M Y3KUI Anana3zoH 3G QeKTHB-
HBIX KoHIeHTpanu# [12]. [Tupunokcanbpocdar-6-azode-
Hun-2',4'-mucynsonosas kucinota (PPADS) sBnsercs B
HacTosIee BpeMs Hanbosee M30MpATeIbHBIM aHTAarOHU-
ctom P2X-penenropos [1, 18], HO u y 3Toro BelecTBa
BBbISIBJIEHA OIIpE/ieNIeHHas TponHocTh K P2Y-penenropam
[11].

AHau3 XUMHUYECKON CTPYKTYypbl aHTaroHUcToB P2-pe-
[IENTOPOB, OMHMCAHHBIX K HACTOSIIIEMY BPEMEHH, CBUICTE-
JIBCTBYET O TOM, YTO MHOTHE U3 HUX SIBJISTFOTCS] TETEPOLIHK-
JIMYECKUMHU a30TCOAepKAMMK coequHeHusimu [16]. B
CBSI3H C 9THM IIEJb HACTOSIIIIETO NCCIICIOBAHUS OIICHKA (-

! Kagenpa dapmaxonornu (3aB. — mpod. P. C. I'apaes) Kasamcko-
r0 TOCYIapCTBEHHOIO MEIMIMHCKOrO YyHHUBepcuTeTa, Kasaws,
420012, yn. Bytneposa, 49.

2 WHCTHTYT OpraHHYecKoll i dusmdeckoil xumun uM. A. E. ApGy-
3oBa PAH, Kazans.
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q)eKTI/IBHOCTI/I AHTAaroHUCTU4YCCKOI'O HeﬁCTBHH 1o
oTHOIIeHHIO K P2X-pernentopaM HOBBIX MMPOU3BOIHBIX XH-
HOKCaJIMHa M a30JIOXMHOKCAJINHA, SIBJIAIOLIUXCS a30TCO-
JIepKalliMHU T€TePOLMKIAMHU, KOTOpPbIE MPOSBISIOT pas3-
JIMIHYTO 6I/IOJ'IOFI/I‘ICCKYI-O AaKTUBHOCTB, B YaCTHOCTH, aHTa-
FOHM3M 110 OTHOUIEHHWIO K  aJCHO3MHOBBIM  A,p
peuentopam [17].

METOAblI UCCIIEOOBAHUA

SKCHepI/IMeHTBI MPOBEACHBI Ha U30JMPOBAHHBIX TKa-
HSIX CaMIIOB KPBIC H MOPCKUX CBHHOK. JKUBOTHEIX 3a0HBa-
Tu 00ECKPOBIMBAHUEM TOCIE IMPEABAPUTEIBFHOTO OLIY-
meHus. Y KPBbIC BBIACIIAIN U U30JIMPOBAJIN CEMABBIHOCS -
mue MpPOTOKH, Y MOPCKHUX CBHHOK — CEMABBIHOCALINEC
MPOTOKH, MOYEBOU My3bIPh U BEHTPAJIBbHBINA MPOJOJIBHBIN
TSDK CJIenod Kumiku. Jajee ucciueqoBaHus BEIU MO0 METO-
JIIKe, TOAPOOHO OMMCAHHOM paHee [2].

ArpormHa cynbdar (0,3 MkM) u penToamun (1 MkM)
MOCTOsTHHO IIPUCYTCTBOBANHU B pacTBope Kpebca mpu mpo-
BEJICHUU HKCIICPUMEHTOB Ha MOYEBOM IY3bIPE M CEMSIBBI-
HOCALIIEM MPOTOKE. CTI/IMYJ’[S[HI/II-O SJICKTPUYICCKUM IOJIEM
(C3II) npooamim yactotoit 1 — 64 'y 1o Toro, Kak co-
KpalIeHHe JTOCTUTAI0 MAaKCUMyMa H CHIDKAIOCH TIPHMEp-
HO Ha TpeTh. MHTepBan B 60 ¢ BBIACPKUBATH MEXKITY HO-
CJICAYIOIUMU CTUMYJIALIUAMUA.

o,B-Metunen-AT® (0,1; 1 u 10 MkM) BHOCHIIH HETIO-
CPE/ICTBEHHO B CTAaKaHYHMK M OTMBIBANIU IIpErapar HECKo-
JBKO pa3 cBexUM pacTtBopoM Kpebca cpasy mocie mpo-
XOXKJCHUSI TTHUKa COKpAaTUTENIhHOro oteera. Jlnms mpemy-
NPEKICHUS JCCEHCUTH3AINH, KOTOPYIO MOXKET BBI3BAaTh
o,B- metuneH-AT®, BeIIepKUBaI HHTEPBAT KaK MUHH-
MyM B 30 MUH MEXIly MOCIEIYIOIMMHI KOHLIEHTPAIUIMU
aroHUcTa co cMeHoi pacTtBopa Kpebca B cTakaHumKe Ha
cBexuil kaxasie 10 muH. Bee cokparuTenbHbIE OTBETHI
PacCUUTHIBATIH KaK MPOIEHT OT COKPAIICHHS MBIIICYHON
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nosocku Ha KCl B xonnenrpauuu 240 MM, KOTOpBIiA 10-
0aBJISUIM B KOHILIE DKCIIEPUMEHTA.

B skcniepuMeHTax ¢ UCIOIb30BAHUEM U30JIMPOBAHHOTO
MIPOIOJIBHOTO TSKa CIIENON KHUILKK pacciadisomue d¢-
¢dexter COII (1 —-8Tu) u sx3orennoir ATO (1, 10 u
100 MxM) oLleHMBaJIM HA TKaHSX, IPEIBAPUTEIHLHO COKpa-
LICHHBIX KapOaxonuHoM B koHueHTpauuu 0,05 MmxM. Or-
BEThl PACCUUTHIBAJIU KaK MPOLEHT OT MaKCUMaJbHO BO3-
MOYKHOTO pacciiaOieHusl.

OtBeThl MbIIIeUHBIX TONI0cOK Ha COII, o,B-meTn-
neH-AT® u AT® peructpupoBaliv 10 U 10CJIe HHKyOauu
TKaHEH ¢ ucciaeyeMbIMU COeIMHEHUSMHU B KOHLIEHTPALH
10 MxM B Teyenne MuHUMYM 30 MuH. KOHTpOSIBHBIE HKC-
MEPUMEHTHI IPOBOAMIIM Ha MBIIIEYHBIX IOJIOCKaX, oOpa-
OOTaHHBIX aHAJOTMYHO OINBITHBIM, OJIHAKO, 0e3 WHKyOa-
WU C UCCIEIYEMBbIMU COCTUHEHUSMHU. YCTaHOBJIEHO, YTO
B KOHTPOJIBHBIX YCJIOBHUSX HE MPOUCXOIUT JOCTOBEPHOTO

Tabnuua 1. BamsiHme wWcclieOBAaHHBIX COEIMHEHWI B KOHIEHTPA-
i 10 MKM Ha cokpamieHHusi M30JMPOBAHHBIX MOJOCOK CEMSIBbIHO-
csAIIero NpoToka Kpoic, Bbi3BanHbie COII yacroroii 4 u 8 I'y

ITocne unkyOaruu

Coenu- Yacro- Hcxonnsie, C COCIMHEHUSIMU
HEeHHe Ta, ' M+E+m
M+m % OT HCXOTHOTO
I 4 232+10,2 18,5+6,4 79,7
8 35,1+15,0 32.4+12,7 92,3
II 4 16,0£56 142+57 88,8
8 27,7+52  26,1+6,0 94,2
111 4 39,6+ 12,5 33.4+10,1 84,3
8 46,163  362+114 78,5
v 4 233+86  264+15,1 113,3
8 35,1+5,7  432+15.2 123,0
\Y 4 25,7+5,3 19,8 +3,2 77,0
8 36,2+7,0 31,4+46 86,7
VI 4 292+11,4 20,1 +9,7 68,8
8 49,0+ 15,5 40,2+16,2 82,0
VII 4 233+£92 224+6,1 96,1
8 274+89  333+58 121,5
VIII 41 354+8,2 19,3 +5,5% 54,5
8 556+7,2  30,5+9.2% 54,9
IX 4 193+£74  20,5+11,7 106,2
8 37,8+ 11,0 39,6+ 13,1 104,8
X 4 193+2,7 13,3+2.8 68,9
8 31,5€3,9 23,4+57 74,3
XI 4 18,5+ 4,1 18,8 8,2 101,6
8 453+84 292+12.1 64,5
XII 4 283+7,6 222+10,1 78,4
8 426+54  384+11.2 90,1
X111 4 27,3 +4,1 21,5+3,0 78,8
8 378+6,2  39.7+44 105,0
X1V 4 284+6,4 21,4+6,7 75,4
8 388+8,1  36,5+8,1 94,1

Ipumeyanue. 31ech U B TaOJI. 2 pe3ysbTaThl MPEACTABICHBI KAK IPOLIEHT
ot orBera Tkauu Ha KCl B konuenrtpanun 240 MM, n =3 - 5. ¥ — p < 0,05
OT HCXOJHOTO OTBETA.
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Puc. 1. Xumndeckue CTpyKTypbl HEKOTOPBIX UCCIIEOBAHHBIX MPO-
U3BOJHBIX XMHOKCAJIMHA.

W3MEHEHHUS] MEXaHNYECKOM aKTUBHOCTH MBIIIEYHON I10J10-
CKM B TCYCHHE BCETO SKCIepUMeHTa. CTaTUCTHYECKYIO
00pabOTKy pe3ylbTaTOB MPOBOIMIH, HCIIONB3Ys ¢ KpUTE-
puit CTeiofieHTa ISl CBSI3aHHBIX BEJIMUYMH. PazHuily cum-
Tanu noctosepHoi mpu p < 0,05.

MeTonbl CHHTE3a COSJMHEHHH M WX (DU3UKO-XUMHUE-
CKHe CBOMCTBa onucansl panee [3 — 9]. Ctpykrypa coenu-
HEHUH npezacTasieHa B Tadn. 4 u Ha puc. 1 u 2.

PE3YJNIbTATblI U UX OBCYXOEHUE

OKCIIEpUMEHTSHI IIPOBE/IEHBI B IBYX I10CJIE€J0BaTEIbHbBIX
cepusix. B nepBoii cepun dKCIIEPUMEHTOB BCE HOBBIE COE-
JUHEHUS OLIEHUBAJIM Ha CEMSBBIHOCALIMX IIPOTOKAX KpbI-
CBI JUIsl BBISIBJICHUSI HanOolee MEepCIEeKTHBHBIX BEIECTB.
Bo BTOpOIt cepun AKCIIEPUMEHTOB OTOOpAaHHBIC 1O PE3y-
JBTaTaM IepBON CEPUU COETMHEHUs HCCIeNoBaIu Oolee
LIMPOKO, UCIIOJIb3Yysl TKAHU MOPCKOM CBUHKU.

Kak n3BecTHO, COKpaTHUTEIbHBIC OTBETHI M30IHNPOBAH-
HBIX TOJOCOK MOYEBOTO ITy3BIpS MIICKONUTAIONINX Ha
AEKTPHUYCCKYIO CTUMYJISIIIUIO OTIOCPEIYIOTCSI IPEUMYyIIIe-
CTBEHHO JIBYMsI THIITAMH PEIETITOPOB — M-XOJIMHOPEIETI-
Topamu U P2X-penentopamu, B TO BpeMsi Kak B CEMSBBI-
HOCSIINX TIPOTOKaX TaKUMH PEIENTOpaMU  SIBIISTFOTCS
a-aapeHopenentopsl U P2X-penenrtopsr [14]. TTostomy
JUTSL ACKITIOUEHMS BIFSIHUSL XOJIMHO- U IPCHOPEIIEIITOPOB
HAIITHM SKCIIEPIMEHTHI Ha 3THUX TKAHSX C HCIOIB30BAaHIEM
COII npoBesicHbI B IPUCYTCTBUH M-XOJIHHOOJIOKATOpA aT-
porvHa u o.-apeHo0okaropa GheHToIaMuHa.

COII MBIIIEYHBIX MOJOCOK CEMSABBIHOCSILUX POTOKOB
KPBICHI TPUBOAUT K 3aBUCHMBIM OT YaCTOTHI COKPATUTENb-
HBIM OTBETaM, KOTOpPBIC MAaKCHMalbHBI TIPH YacTOTE
64 I'u. B tabn. 1 nmpuBeneHs! pe3ylbTaThl SKCIIEPUMEHTOB,
MOJTyYEHHBIX Tpu cTUMYisiiina 9actotod 4 m 8 ['m. Kak
BUJIHO, OOJBIIMHCTBO COCTUHEHHH HE OKa3ajo CYIIEeCT-
BEHHOTO BIIMSIHUS HA COKPATUTEIBHBIC OTBETHI CEMSIBBIHO-
CSIIETO MPOTOKa, omocpenyembie P2X-penentopamu. [lo-
CTOBEPHOE YTHETEHHE OSTHX OTBETOB, JOXOIMBIICE IO
55 % OT UCXOAHOTO OTBETA TKAHU HA 3TY YacCTOTYy CTHMY-
JSIIUY, OBLIO IMOIYYEHO JIUIIE [IPY HCIOI30BAHIH COCTH-
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Puc. 2. Xumuueckue CTPYKTYpbl HCCIEIOBAaHHBIX MPOU3BOAHBIX
a3oJi0[a U b]XHHOKCATMHOB.

Henust VIII mpu gactorax COII 4 u 8 I'u. IIpu ucnons3o-
Banuu coeaunenwuii I1I, VI, X u XI He BBIIBICHO AOCTO-
BEPHBIX Pa3IMYUi OT UCXOAHBIX COKPALEHUMI, OTHAKO [IPU
HEKOTOPBIX YacTOTaX CTHMYIISIMK Oblla BEISBICHA TCH-
JIEHIIUSA K CHUYKEHHUIO COKPATUTENLHOI'O OTBETa M30JIUPO-

A.Y.3uranmuH u ap.

BAaHHBIX IOJIOCOK CEMSBBIHOCSIIETO MPOTOKA KPBIC, BBI-
3BaHHoOro COII. [ToaTomy 3TH coenrHEeHUs! ObUTH N3yYEHBI
BO BTOPOW CEpHUM IKCIEPUMEHTOB HA TKAaHSIX MOPCKOH
CBUHKH — MOYEBOM MY3BIPE U CEMSABBIHOCAIIUX MPOTOKAX
— ¢ ucnonb3oBanueM aronucra P2X-penentopos o,3-me-
tuneH-AT®. Kpome Toro, misi OIEHKA CEIEKTUBHOCTU
JIEHUCTBUS COCAMHEHMI MBI MCCJICAOBAIN UX BIHMSHHUE Ha
P2Y-penientop-onocpeoBanHoe paccinabiaeHue MpoJI0Iib-
HOTO TsKa CJENOW KUIIKU MOPCKOW CBHUHKH. Pe3ynmbrarsl
MIpUBEICHBI B Ta0I. 2 1 3.

AHanu3 pe3yapTaToB MOKasall, 4YTO B IIEJIOM 3/1eCh MpOo-
SIBUJIMCh TE€ K€ 3aKOHOMEPHOCTH, YTO M B MEPBOU CEpUU
skcnepumenToB. Coenunenue VIII gocTtoBepHO yruerano
COKpATHUTENIbHBIC OTBEThI 00CHX TKAHEH, BHI3BAHHBIC HaM-
OoJbIIIel M3 KMCIIOJIb30BAHHBIX KOHIEHTPAIUH O, [3-MeTH-
neH-AT®, n uMeno TEHACHINI0O K YTHETCHHIO COKpallle-
HUH 00euX TKaHEeH, BhI3BAaHHBIX O,3-MeTuieH-ATd B KoH-
nenrpamuu 1 MkM. Coemunenns III, VI, X u XI He
BBI3BIBAJIN JOCTOBEPHBIX U3MEHEHUN COKPATHTEIHHBIX OT-
BETOB MOYEBOTO ITy3bIpS W CEMSIBBIHOCSIIETO IMPOTOKA
MOPCKOW CBHHKH, BBI3BaHHBIE KaKOH-TMOO U3 TPEX HCIIO-
JIb30BAaHHBIX KOHIEHTpaui o,-mMetuineH-ATd (tabm. 2).

OreHka 3GEKTUBHOCTH OTOOPAHHBIX COCIMHCHHUN Ha
P2Y-peuenTop-onocpenyemble pacciabieHus BEHTPallb-
HOTO TPOJIOILHOTO TSDKA CJIEION KUIIKH MOPCKON CBUHKH
MoKa3aja, 4YTo HU OJHO U3 COSAMHEHUN JJOCTOBEPHO HE H3-
MEHUJIO OTBETHI 3TOW TKaHH, Bbi3biBaeMble COII nim aro-
HucroM P2 peuentopoB AT® (tabm. 3).

Takum oOpazom, mccnenoBaHue 14 HOBBIX TPOU3BOJI-
HBIX XWHOKCAJIMHA M a30JIOXMHOKCAIIMHA IT0KAa3aJio, YTO
OOJIBIITMHCTBO M3 HUX CYIICCTBEHHO HE BIMSCT HAa COKpa-
TUTEIbHBIC OTBETHI H30JUPOBAHHBIC IVIAIKOMBIIICYHBIX
TKaHel KMBOTHBIX, OTIOCPEIOBaHHBIX P2X-pernentopamu.

Tab6nuua 2. BiausHue 0TOOPAHHBIX coequHeHuii B KoHueHTpanuu 10 MKkM Ha coKpaleHusi M30IMPOBAHHBIX TKAHEH MOPCKOI CBUHKH, BbI3BAH-

Hble a,f-mMeTHieH-AT®

CeMsBBIHOCALINI TPOTOK

MoueBoii my3bIpb

Konnentpanus
Coenunenune o,B-MeAT®D, Hcxonusie IMocne coennnenuii Hcxonneie [Tocne coenunennit
MM Mtm Mtm % M+t m M=*m %
I 0,1 8,6 £ 1,1 6,6 +2,2 76,7 43+2,1 2,1+0,7 48,8
1 17,5+7,5 12,5 £ 4,7 71,4 12,5£5,6 9,5+1,9 76,0
10 26,2+ 1,3 29,0 £ 8,4 110,7 27,1£5,2 25,7+4.38 94,8
VI 0,1 9,6 +2.4 11,3+1,5 117,7 35+1,2 2,8+1,9 80,0
1 26,4 +£3,8 34,5+5,7 130,7 12,6 £ 1,8 9.9+1,4 78,6
10 41,1 £4,0 34,1 +£3,5 83,0 16,4 +25 21,4+53 130,5
VIII 0,1 8,725 82+24 94,3 8,2+2,6 6,1 £3,2 74,4
1 57,8 £8,1 42,1 £ 8,2% 72,8 23,6 £3,4 13,8 £ 4,4% 58,5
10 70,9 £5,7 43,6 +7,5% 61,5 41,5+ 7,1 11,7 £ 5,9% 28,2
X 0,1 55+£23 6,4+2,6 116,4 82+1,2 13,5+7,2 164,6
1 25,4 +3,1 13,5+8,3 53,1 19,4+ 11,5 20,4 £ 11,6 105,2
10 32,8 £5,9 20,1 £3,8 61,3 32,6 £ 11,4 259+ 11,5 79,4
X1 0,1 14,8 £9,4 55+22 37,2 14,4 £9,2 54+22 37,5
1 20,4 +£6,5 13,3+6,4 65,2 22,8+ 6,5 17,3 +£5.3 75,9
10 34,5+ 8,6 33,7+ 1,8 97,7 38,2+5,4 31,8 £ 1,7 83,2
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Tab6nuia 3. BausHue OTOOPAHHBIX COEJMHEHW B KOHIEHTpPAIMU
10 MM Ha pacciadjeHns: U30JMPOBAHHOTO MPOJOJIbHOTO TSKA Clie-
Mol KMIIKM MOPCKO#l CBUHKM, Bbi3BaHHble AT® u crumynsuuein
aJiekTpuyeckum nojem (COII)

Kon- - Tlocne uukyOanuu
LneHTpa- Hactora
C"(f):ﬁ;z ATO, C?E HCAX; S M=+ m %
MKM

111 1 155+8,5 233+12,5 150,3
10 31,2+11,8 348+184 111,5
100 63,0+12,6 73.4+14.38 116,5
2 475+38 552+6,7 116,2
522424  699+83 133,9
8 648+49 70,7+82 109,1
VI 1 4,2+ 1,4 7.2+2,7 150,0
10 212+150 284+ 14,8 134,0
100 40,0+ 12,3 34,9+132 87,3
2 53,6 16,1 66,2 +19,6 123,5
55,4+12,0 74,6 %164 134,7
8 5924126 73,7+152 1245
VIII 1 93+3,8 13,5+43 1452
10 29,7+10,4 36,1 +10,5 121,5
100 66,5+12,6 504+ 14,6 75,8
2 63,3+14,6 712+438 112,5
64,2+ 14,4 73,4+3.7 1143
8 73,7+12,5 748+29 101,5
X 1 225+52  29,5+10,0 131,1
10 48,6 + 14,5 46,2+ 11,4 95,1
100 80,4+ 14,2 81,2+88 101,0
2 58,5+12,3 63,8+16,2 109,1
64,2+ 14,5 684+124 106,5
8 63,3+144 70,6+72 111,5
XI 1 7,1£0,7  3,8+23 53,5
10 149+35 143+6,8 96,0
100 30,8 42,5 402+13,0 130,5
2 122+51 112+24 91,8
4 40,462 43,1+93 106,7
8 43,6+3,5 50,8+6,8 116,5

Ipumeuanue. Pe3ymbraTsl IpeACTaBICHB KaK % OT MaKCHMAIIbHO-BO3-
MOXHOT0 pacciabienus, n =3 — 5.

[Tpu stom coenunenue VIII (maparonuiruapa3on-3-6eH-
30MII-1,2-AUTUIPO-2-0KCOXMHOKCAIMH) Ha BCEX HCIOJb-
30BaHHBIX TKAHAX MPOSBUIIO AHTATOHU3M I10 OTHOLIEHHIO
K COKpalIeHusIM, orocpenyeMbiM P2X-penienropamu. Ito
BEILECTBO 3HAYUTEIBHO YTHETANIO COKPAILIEHUS U30JIUPO-
BaHHBIX CEMSBBIHOCSILUX MPOTOKOB KPBIC, BbI3BaHHbIE
BO30y)KaeHHeM P2X-perenTopoB, a Takke COKpalleHHS
M30JIMPOBAHHBIX CEMSIBBIHOCSIIUX MPOTOKOB U MOYEBOTO
Iy3BIPsi MOPCKUX CBHHOK, BbI3BAHHBIC CEJIEKTUBHBIM aro-
uHucrtoM P2X-penentopoB — ao,B-metmieH-AT®. Baxno
OTMETHUTB, YTO 3TO COCTUHEHHE HUKAK HE BIUSUIO Ha d(-
(bexThl, onocpexyemble P2Y-perientopamu, T.e. coeluHe-
nue VIII mposiBunio He TONbKO 3G(GEKTUBHOCTb, HO H
OIpeIeNIEHHYI0 CEJIEKTUBHOCTh aHTaronusMma. Ilo Hamemy
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Tabnuua 4. Xumuyeckasi CTPYKTYpa HEKOTOPBIX MCCJIEI0BAHHbBIX
MPOU3BOJHBIX XHHOKCAJINHA

Ph
N
L
NH (6]
Coenunenune R

I —NH, - HC1
11 —-SCN
111 —Cl1
v —SC(=NH)NH,

MHEHHIO, 3TO COCAUHEHUE 3aCIy’KUBAeT OONee MPUCTANb-
HOTO BHMMAaHUS C LEJIBIO JICTATbHOTO U3YUYEHHs YCTAaHOB-
JICHHOTO QHTAarOHU3MA.

Panee m1s Apyrux MpOU3BOAHBIX XMHOKCAJIMHA ObLI
BBISIBJICH aHTATOHU3M C aJICHO3HHOBBIMU A, PELENTopa-
MH, IPUYEM OJHO U3 COCAMHCHUI MPOSIBIISUIO AHTATOHNU3M
B CyOMHUKPOMOJIAPHBIX KOHIEHTpauusx [17]. Hamwu uc-
CJICIOBAHMsI MO3BOJIMIIN YCTAHOBUTBH, YTO XHHOKCAJIMHO-
BbIC IIPOM3BOJHBIC MOTYT 00JaJaTh aHTAarOHU3MOM H K
P2-penentopam. Coegunenue VIII MOXeT CIyXHUTh HC-
XOJHBIM BEILIECTBOM JJISI HAIIPABJICHHOTO CHHTE3a HOBBIX
6onee >(PexTUBHBIX aHTArOHUCTOB P2-penenTopoB B
psily IPOU3BOJHBIX XMHOKCANIHUHA. IHTEpECHO OTMETUTD,
4ro B CTpykrype coeausenus VIII umeercs apuna-
3a-(pparMeHT, KOTOPBIIl UMeeTCS U B CTPYKTypEe ONHUCaH-
HbeIx panee P2-antaronucroB (PPADS, PPNDS, cypa-
MUH). DTO CBUJIETEILCTBYET O TOM, YTO 3Ta IPYyHIHPOBKA
aTOMOB, BEPOSTHO, SIBJISICTCS BaXKHOW JUIs pacliO3HABAHUS
muranna P2X-peuenropom.

BblBOA

[Mapatonmunrunpa3on-3-6eH3omi-1,2-muruapo-2-okco-
xuHOKcaMH (coenuHerne VIII) mposBiiseT aHTaroHW3M
mo otHomennio kK P2X-penenTop-omnocpenyeMbiM OTBe-
TaMm, He Biusisi Ha P2Y-penentop-onocpenyeMbie OTBETHI.
OTO coeAnHEHNE MOXKET OBITh MPOTOTUIIOM UTS CHHTE3a
HOBBIX Oosiee 3(phekTHBHBIX aHTaroHncToB P2X-penenro-
poB.
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STUDYING THE EFFICACY OF A SERIES OF QUINOXALINE
AND AZOLOI[A(B)]JQUINOXALINE DERIVATIVES AS P2X RECEPTOR ANTAGONISTS

A. U. Ziganshin', J. Yu. Falu', A. A. Kalinin?, and V. A. Mamedov?

! Department of Pharmacology, Kazan State Medical University, ul. Butlerova 49, Kazan, Tatarstan, 420012 Russia;
2 Arbuzov Institute of Organic and Physical Chemistry, Kazan Research Center, Russian Academy of Sciences,
ul. akademika Arbuzova 8, Kazan, Tatarstan, 420083 Russia

The influence of a series of 14 quinoxaline and azoloquinoxaline derivatives on the P2X and P2Y receptor mediated response was studied iz vitro on isola-
ted rat and guinea pig tissues. Most of the compounds studied did not affect the response, while paratolylhydrazone-3-benzoyl-1,2-dihydro-2-oxoquinoxaline
exhibited antagonism with respect to the P2X receptor mediated response, while not influencing the P2Y mediated relaxation. It is suggested that this compo-
und can be used for the synthesis of new effective P2 receptor antagonists.





