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PAPMAKOJIOTUA XKEJIYAOYHO-KUIIEYHOI'O TPAKTA

POJlb a,-AAPEHO- U 1,-MMUOA3OJIMHOBLIX PELIENTOPOB
B OEUCTBUM KITOHUOMHA N MOKCOHUAOUHA
HA U3OJIMPOBAHHYIO TOJICTYIO KULUKY MbILLUA

1. . KosaeBa, H. B. Kopo6os, O. C. MeaBenes'

HcenenoBanu ciocoOHOCTb KIOHUIMHA U MOKCOHHMMHA B3aUMOJIEHCTBOBATD C Oly-aJpe-
HO- U [;-MMMIa30/IMHOBBIMU peLeNTOpaMM Ha MOJEIU H30JMPOBAHHOM TOJICTOM KHILKU
Mmblig. O6a BEIIECTBa BbI3bIBAIU J0303aBUCUMbIE COKPALIEHUS [IPOJOILHON MYCKYJIaTyphl
cerMeHTa KMIKY. JlelicTBUe IpenaparoB IPUMEPHO OAUHAKOBO OCIAOIILIOCH IIpeABapuTe-
JIbHBIM BBEICHHEM HOXUMOMHA (aHTaroHUCT OL- AAPEHOPELIENTOPOB ¢ HEBBICOKUM ahGuHU-
TETOM K I;-MMUIa30JIMHOBBIM peLienTopaM) 1 3dapokcana (aHTaroHUCT I;-MMHUIa30IMHOBBIX
PELENTOPOB C HU3KUM aQPHUHUTETOM K Or-aipeHoperientopam). COOTHOILICHHUE ITOKa3aTeNei
AQHTArOHUCTUYECKOH aKTUBHOCTH (PA,) HoxuMOuHa 1 3papokcaHa 1o OTHOIICHUIO K KIIOHU-
JIMHY U MOKCOHMIIMHY, @ TAaK)K€ OTHOCUTEIBHON CEJIEKTUBHOCTH STUX aHTarOHUCTOB MO3BO-
JISIET IPEAIOI0KHUTh, YTO JEHCTBUE KIOHUIMHA U MOKCOHHU/IMHA Ha TOJICTYIO KUIIKY MBIIIU
peanusyeTcs NPeuMyILEeCTBEHHO YePe3 Olr-aiPEHOPELIENTOPEI.

KuroueBble ciioBa: KIIOHUJIUH, MOKCOHUIUH, U30JIMPOBaHHAs TOJICTAs KUIIKA MBIIIH, Oly-a1-

PCHOPCUCTITOPBI, UMH1a30JIMHOBBIC PCHCIITOPHI

BBEOEHUE

KnoHuanH 1 MOKCOHMIUH — TUIIOTEH3UBHBIE CPECT-
Ba LIEHTPAJIBHOTO JCHCTBHSL, POU3BOIHBIE UMUAA30JIMHA.
Onu 001a1a10T pa3nu4HON U30MPaTENBHOCTBIO K Ol,-aJipe-
HO- U MMHJIA30JIMHOBBIM perentopaM. Panee monarany,
YTO MEXaHU3M THIIOTEH3UBHOIO JEHCTBUSA KIOHHMIUHA
CBSI3aH C aKTHBAaIMEH OL,-a[peHOPELENTOPOB IPEUMYIIe-
CTBEHHO B POCTPO-BEHTPO-JIAT€PaIbHON 30HE MPOAOJIIO-
Baroro mo3ra (RVLM) [1, 5, 6, 8]. ITozauee Obu10 moKa3za-
HO, 4TO JIEMPECCOpHAas peakiys Ha Mpenaparbl UMUAA30-
JUHOBOM CTPYKTYphl MOXET BO3HHMKAaThb B pe3yJibTare
axktuBauuy B RVLM He TOIBKO 0,-alpeHOpeLenTopoB, HO
TaKXke M MMHUJIA301IMHOBBIX I,-penentopos [2 —4], mior-
HOCTb KOTOPBIX B 3TOW OOJAacCTH MO3ra CyLIECTBEHHO
BbIIIIE, YeM B JIpyrux. bonee Toro, B onbiTax in vitro ycra-
HOBJIEHO, 4TO ap(PUHHOCTH KJIOHUAMHA K UMHJIA30JIHMHO-
BbIM |;-penientopam (K; = 1 HMOJIb) CpaBHUMA C TAKOBOH K
o,-agpeHopenentopam (K; = 4 umons) [3].

MOKCOHUAMH — Tpenapar BTOPOrO MOKOJEHHS TUIIO-
TEH3UBHBIX CPEJCTB LIEHTpalIbHOTO JieiicTBus. [Tokazarenn
ahUHHOCTH MOKCOHUAMHA K I;-MMHJa30JIMHOBBIM pe-
nenropaM (K;) HECKOJIBKO BapbUPYET B 3aBUCHUMOCTU OT
BUJIA KHUBOTHBIX, HCIIOJIB3YyEMBIX TKaHEH W paJHOUTaH-
JIOB, HO, KaK MpPaBWJIO, HAXOAMUTCA B mpegenax 1 —2 HM
[3], To ecTh MPUOIN3UTENBHO TAKOH XKe, KaK y KIOHUUHA.
OpHako k03(h(ULIUEHT CEeNEeKTUBHOCTH, B3ATHIA KaK OTHO-
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npTeTa (ByHIAMEHTAIBHON MEIUIIMHBI MOCKOBCKOTO TOCYAapCT-
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HIeHue nokasareneit adppuuHOCTH (K; K 0,-aipeHOpeLen-
TopaM/K;  1;-UMHUIa30/IMHOBBIM peLENITOPaM) Il MOKCO-
HUMHA paBeH 33, a s kionuuHa 4 [4].

[TockonbKy MMHIA30JIMHOBBIC PELIENITOPHI PAa3HBIX TH-
OB IIMPOKO TIPEJICTABICHBI HE TOJIBKO B HEPBHOW CHCTE-
Me, HO ¥ BO MHOTHX OpTaHaX U TKaHsX (B Cepille, MouKax,
JKEIyJIKe, TIOKEITyIOUHON Kele3e, MeYeHH, TOJICTOM KH-
NIEYHUKE, IJIAIEHTe, TPEeICTAaTeIbHON Kemnese [6]), mpen-
CTaBIISUIOCh  I1EJI€COO0Pa3HbIM OILCHUTh BO3MOXKHOCTh
JICHCTBUS KIIOHWUIMHA U MOKCOHHJIMHA Ha (YHKIMH BHYT-
PEHHHX OpPTraHOB W OINPENCSIUTh BO3MOXKHBIM perenTop-
HBIM CTIEKTp WX AeWcTBUA. Mojelb W30IMpPOBAHHON TOJI-
croit kumku Mbim (TKM) BeIOpaHa MCXOJNsl U3 M3BECT-
HBIX JAHHBIX 00 YYacTHH Ol,p-aApPCHOPEICHTOPOB B
KOHTPOJIE COKPAaTMMOCTH MBI KumIedHuka [2]. Monenb
TKM panee uCTIonb30Banach sl U3y4eHUS ACUCTBUS aro-
HUCTOB aJIpEHOPEIICTITOPOB HA TIPOCTAIIAHIHHOBbIC MeXa-
HU3MBI PETYISIMA TOHYCa MBI TOJCTON KWIIKK [5].
Pazmuumst B CENIEKTUBHOCTH KJIOHHUMHA U MOKCOHHMIMHA K
0L,-aJIpeHO-H |,-MMHUIa30IMHOBEIM pEIENTOpaM, a TaKkKe
WCTIOJIb30BaHUE aHTArOHUCTOB C PA3JIMYHBIM CPOJICTBOM K
JIAHHBIM PEIeTTOPaM TMO3BOJISIFOT MPOBECTH (hapMakoJio-
THYCCKUN aHAJIM3 POJIH Ol,-aAPCHOPEIICITOPOB W HMHIA-
30JIMHOBBIX PEIENITOPOB B MEXaHNU3ME JICHCTBUS KIIOHH U~
Ha ¥ MOKCOHUIMHA.

METOAbI NCCNNEAOBAHUA

Cermentsl TKM mmmHO#R 0Kk0j10 1 cM, B3SIThIE OT HEIMHEHHBIX
wmblmeit Mmaccoit 20 — 30 1, momenianm B sueiiku oobemom 10 mi ¢
pactBopom Kpebca mpu ° 32° C. HavanbpHOE HaTsSHKCHHE OPraHOB
cocraBnsuio 1 . Yepes pacTBOp C MOMEIICHHBIMU B HETO CETMEHTa-
MU KHIIKH TTIOCTOSHHO TPOITYCKaJIH BO3AyX. Permcrpaiuro cokpa-
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Puc. 1. CpaBrutensHass akTUBHOCTH (@) u 3(deKTuBHOCTE (6)
KJIOHMJIUHA (TEMHBIC CTOJIOMKH) ¥ MOKCOHHMIMHA (CBETIIBIC CTOJIOM-
KH) Ha MOJIEJIH TOJICTOTO KUIIIEYHHKA MBIIIN.

AKTHBHOCTB BbIpaXkeHa noka3aresieM pD,, addexruBHOCTS (aMIunTya CO-
KpalleHN MBIIIEYHON TKaH!) IPEACTaBIeHa B rpaMMax. Beprukansaeie -
HHH OTPAXAIOT BEJIMYUHY CTaHJIAPTHON ommOKu cpeueid, npu n = 20, * —
p <0,05,** —p<0,001.

MIEHUI OCYMIECTBIANN B H30METPHYECKOM PEKHME C MOMOIIBIO
narunka K30 (“Hugo Sachs Elektronik KG”, I'epmanust) Ha camo-
muce “Rikadenki” (“Hugo Sachs Elektronik KG”, I'epmanms).
[Mpenaparst TKM ypaBHoBenmBamu B pactBope Kpebca B TeueHne
Yaca, 3aTeM B pacTBOp BBowIM auetwixonnH (ALLX, 1 - 10°¢ M)
JUISl OLIEHKM YYBCTBHTENILHOCTH INIAJKONH MycKynartypsl. HMccnemye-
MbI€ BELIECTBA PACTBOPSUIM B AUCTUILIMPOBAHHO BOJIC U BBOAWIIN B
pacTBop, OMBIBAIOLIMI OpraHbl, B 00beMe oT 5 1o 15 M. Kaxnmoe
MOCIIeyIONIee BBEAICHNE BEUIECTB MPOM3BOIMIN Mocie 4 — 5-kpart-
HOT'O OTMBIBaHUSI M30JMPOBAHHBIX OPraHoB B TeueHue 12 — 15 MuH.
Bpemsi BosnelicTBus aronHuctoB Ha cermeHTsl TKM cocraBisiio
2—-3 MuUH ¢ MHTEepBagaMu B 15 MHH. AHTaroHUCTbl BBOAWJIM 32
5 MHUH JI0 TECTHPYEMbIX aroHMCTOB. Ha OCHOBaHHMH TMOTyYECHHBIX
JIAHHBIX CTPOWJIM KPUBBIC 3aBUCHMOCTH J103a-3Q(EeKT KIOHUAMHA 1
MOKCOHHU/IMHA B IIPUCYTCTBUH U OTCYTCTBHH aHTarOHUCTOB. AKTHB-
HOCTh HCCIIEYEMBIX BEIECTB BHIpAXKalU IokasareneM pD, (umc-
JICHHO PaBEH OTPHIATEIBHOMY ASCSITHIHOMY JOTapH(My KOHIEHT-
parmu BemecTsa, BbisbiBaromiei 50 % 3p@dekT 0T MaKCHMaIbHOTO),
9 HEeKTUBHOCT BBIpRKAIN B TpaMMax, UCXOJS N3 HAYaJIbHOIO Ha-
Tspkenus cermeHToB TKM (1 r). st aHTaroHUCTOB MOCYUTHIBAIIH
3HaueHus pA, no merony llnnbaa ¢ olleHKON aKTUBHOCTH arOHUCTa
Ha ypoBHe 20 % 3ddekra 0T MAKCHMAIILHOTO U3-32 TPYAHOCTH OT-
MBIBaHMs BBICOKHX KOHIIEHTpanuil mpenaparoB. CTaTUCTHYECKYIO
00pabOoTKy [aHHBIX INPOBOJWINA C HCIIOIBb30BAHUEM t-KPHTEPHS
CrpIoneHTa.

B skcniepuMenTax ObUIM MCIOIb30BaHbI CJICAYIONIME BEIECTBA:
aneTmwixoianHa ruapoxiopun (“Sigma”), arpormua cynbgar (“Sig-
ma”), mokconununaa ruapoxiopua (HI1O “Papmsamura”, Poccust),
roxumOuHa Tuapoxmopun (“Sigma”), sdapokcaHa THIPOXIOPHI
(RBI), nanokcona runpoxiopun (“Sigma”), aukinodeHak HaTpuii
(AGIO), nanaprun (BKHIIK P®).

PE3YJIbTATblI U X OBCYXOEHUE

KnoHuauH M MOKCOHHJIHMH BBI3BIBAIIM J0303aBHCHUMEIC
cokpamenust cermenToB TKM (n = 20). Jlo303aBucuMbIe
OTBETHI BBI3BIBAIM TAKXKE AIlCTUIIXOJIUH U JJAIapruH (CUH-
TETUYECKUN OMMOWIHBIN menTum). JleficTBrue KIOHUANHA,
MOKCOHH/IMHA U JaJIapTUHA, HO HE allCTHIIXOJIMHA TIPEdy-
MPEXKAATIOCh WHIHOMTOPOM IUKIOOKCHUTEHA3bl JTUKIO(e-
HakoM (1 - 103 M). Ha nelicTBHE KIOHUIMHA K MOKCOHH-
JIMHA HE OKa3blBaJll BIUSHUE aTPONMH W HAJOKCOH
(1-10-7M). ATponun npeayIpexaan AeiHcTBUE aleTull-
XOJIMHA, a HAJIOKCOH — JIallapTHUHa.
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Puc. 2. Kpussie 3aBucumoct (a) 103a-3pdext st KIOHHANHA B
orcyrerBud (1) 1 npucyTcTBUY HOXUMOMHA M d(apoKcaHa B pa3HbIX
KOHIICHTPAIUIX.

Bnech mHapuc. 3: 2—3-10 °M, 3—1-10 "M, 4-3 - 10 * M). Kaxzas
TOYKa SABJISACTCA Cpe}:[Heﬁ BEJIMYMHOU U3 JAHHBIX HE MECHCE YCTBIPEX DKCIIC-
PHMEHTOB, BEPTUKAJIBHBIC JIMHUU OTPAXKAIOT BEIMYMHY CTaHIAPTHOM ONIHO-
KH cpelHeil. 6 — rpauku co 3HAYCHUSIMA PA, aHTarOHUCTOB — HOXHMOU-
Ha 1 3(apoKcaHa, NOCTPOEHHbIE 1o Metoay Llunbaa.

AHaNMU3 MOJYYECHHBIX JaHHBIX JAeT OCHOBaHME Npel-
ITOJIOKHUTH, YTO KJIOHHJHWH U MOKCOHHAWH BBI3ZBIBAIOT CO-
kparutenbHble oTBeThl TKM mocpencTBoM MHIHOMpOBa-
HUS HEXOJIMHEPTHYECKOTO HEeaIPeHEPTHUECKOTO MEXaHH3-
Ma I[yTeM aKTUBAallUd  O,-aJPEHOPELENTOPOB M,
BO3MOXHO, |,-MMHI1a301MHOBBIX peLentopos. Panee 6b110
II0KA3aHO, YTO YTHETEHUE 3TOr0 HEXOJIMHEPIMUECKOTO He-
aJPEHEPTUYECKOr0 MEXaHHW3Ma PacTOPMAaXKUBAET JIPYTO,
IIPOTUBOIIOJIOKHO JAEUCTBYIOIIMN MEXAHU3M peryssluu
MbreqHoro Tonyca TKM — cuHTe3a mpocTariaHIuHOB
[5]. B mpoBeaeHHBIX SKCIEPUMEHTAX ATO MOJIOKEHHUE MO~
TBEP)KIAAETCSI CIIOCOOHOCTBIO JHMKIO(EHAKA MPEIyITpexk-
JaTh JEWCTBHUE IpenaparoB. B mocienHee BpeMs Takxke
OBLTH MOJIYy4YCHbI JaHHBIC O BO3MOXHOCTU BJIUSITHUS MOK-
COHUJMHA Ha CUHTE3 MPOCTANIaHAMHOB B MOJEIH U30JIH-
POBaHHOTO MEepPy3uPyeMOro cepa Kpbicol [7].

AKTUBHOCTh KJIOHMIWHA Ha JAHHOM MoIeiu Obuia
BBIIIIE, B TO BpeMs Kak 10 3(P(EKTHBHOCTH OH yCTymHal
MOKCOHHUIUHY (puc. 1, an 6)

Coxkpamennst TKM, BrI3pIBaeMble KJIOHUIUHOM U MOK-
COHUIMHOM, YMEHBIIAJUCh Ha (POHE MpenBapUTEILHOTO
BBEJICHHS HoXUMOMHA 1 ddapokcana. MoxumGun u sda-
POKCaH CMEIaId KPHUBBIE 103a-3(Q(PEKT TECTHPYESMBIX Be-
IecTB BIpaBo (puc. 2, a u 3, a).

BzanmoneiicTBre 3TUX BEHIECTB HOCHUT, CKOpEE BCETO,
KOHKYPEHTHBIM XapakTep, XOTd U3-3a TPYIHOCTH OTMbIBA-
HUSl BBICOKHX KOHIICHTPAIMH HCCIIEIYyEMbIX MpEenaparoB
(xroHMIMHA B OOJBLICH CTENCHM) HE YHAlIOCh IONYYHTH
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Puc. 3. Kpussie 3aBucumoctu (a) 103a-3pQeKT i MOKCOHUIMHA
B orcyterBuu (1) u npucyTcTBUM floxuMOnHa U 3dapokcana B pas-
HBIX KOHIICHTPAIHIX.

OGo3Ha4YeHHSI TE JKe, YTO Ha PHC. 2.

MOJTHBIX T'Pa(UKOB 3aBUCUMOCTH J103a-3((heKT. 3HauYCHHS
slope (puc. 2,6 u 3, 6), XapakTepU3yroIue KOHKYPEHT-
HBIH QHTAarOHW3M B OINBITaX C KIOHWAWHOM, OOJBIIE OT-
KJIOHSIFOTCSI OT CMHUIIBI, YeM C MOKCOHHIMHOM, YTO, BO3-
MOYKHO, MTPOHMCXOANT U3-3a JECCHCUTH3AINH PEIEHTOPOB
BBICOKUMH KOHIEHTpaMsIMA KIOHHAWHA [8]. 3HaueHus
PA, (puc. 2, 6 u 3, 6) foxuMOHMHA 7151 KIIOHUANHA U MOK-
COHHUIMHA OTIMYAIOTCS HE3HAUUTEIBHO, TOTAA KaK, CpaB-
HUBas 3HaYeHUs PA2 sdapokcaHa st 00OHMX BEIIECTB,
MOYKHO TIPEATIONIOKUTD, YTO, TIO-BHINMOMY, TOJIST YIACTHS
I,-MIMUIa30MHOBEIX PELEITOPOB B peanm3auun d(pQex-

JI. I1. Ko3aeBa u ap.

TOB MOKCOHHJIMHA HECKOJBbKO OOIIbIlIe, 4eM KIOHHIWHA.
OnHako yuuThIBasi, 4To apPuHUTET dpapokcaHa K I;-umu-
JIA30JIMHOBBIM PELENTOpaM ropaszio Bbllle, YeM HOXUMOu-
Ha (K; 0,15 u 5000 HMOJIb COOTBETCTBEHHO), TOIZA KaK ad-
(PMHHOCTB K OL,-aJIJpeHOPELENTOPaM y HHUX CONOCTaBHMA
(K; 5,6 1 5,8 HMOJb COOTBETCTBEHHO) [4], HOJIyYeHHBIE
pe3yJIbTaThl MO3BOJSIIOT MPEANONIOKUTb, YTO BIIMSHUE
KJIIOHHIMHA U MOKcoHHMHA HAa TKM 00ycioBieHo npeu-
MYIIECTBEHHO B3aUMOJEICTBUEM C OL,-alPEHOPELENTOPa-
MHU. B TO ke Bpemsi HEeKOTOpoe MPEBOCXOACTBO MOKCOHH-
JUHA HaJ KJIOHUJIMHOM I10 BbI3bIBaeMOMY 3 deKTy (Mak-
CUMallbHasi CHWJIa COKpalleHWid) B OTOW  MOAENH,
BO3MO)KHO, OOYCIIOBJICHO BJIHMSHUEM W Ha MMHIA30JIMHO-
BbIE PELIENITOPBI.
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THE ROLE OF a,-ADRENERGIC AND I,-IMIDAZOLINE RECEPTORS
IN THE EFFECTS OF CLONIDINE AND MOXONIDINE ON ISOLATED

LARGE INTESTINE OF MICE
L. P. Kozaeva, N. V. Korobov, and O. S. Medvedev

Pharmacology Chair, Department of Fundamental Medicine, Moscow State University,

Lomonosovskii pr. 31/5, Moscow, 117192 Russia

The ability of clonidine and moxonidine to interact with o.,-adreno- and I;-imidazoline receptors was studied on isolated segments of large intestine of
mice. Both drugs induced dose-dependent contractions in longitudinal muscles of the intestine segments. In both cases, the drug action was almost equally dec-
reased by pretreatment with of yohimbine (a.,-adrenoreceptor agonist with low affinity to I;-imidazoline receptors) and efaroxan (I;-imidazoline receptor ago-
nist with low affinity to a,-adrenoreceptors). Analysis of the ratios of the antagonist activities (pA,) of yohimbine and efaroxan with respect to clonidine and
moxonidine, as well as the relative selectivity of the two antagonists suggested that the action of both drugs on the large intestine is realized predominantly via

a,-adrenoreceptors.





