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B/MAHUE CTUMYNALUMM Al-ALPEHOPELIENTOPOB HA MBOIIMPOBAHHOE I.HO
JIAHT EHIOPOY CEPALIE KPbIC

‘ H.M. 3unmdunoaa, H H. Xa6u6paxnaH06 T./1. 3e¢upob

Kadegpa aHaTomnii, ¢M3MONOIrMA WM OXpaHbi 3A0pPOBbA YenosBeka (3aB. Kad.
- AOKT. Mea. HaykK, npo¢. T.Jl.3edpupos) KasaHckoro (Mpusonkckoro)
depepanbHOro yHmsepcureTta
zefirovtl@mail.ru

Ex vivo = u3yuwanocs  BAMAHME  CTUMynAauMM 03 -3ApeHopeLenTopos
METOKCaMUMHOM Ha HacTOTy CepAeuHbIX COKpalleHUW U CUCTONUYecKoe [aBneHue,
pasBuBaemoe 1eBbiM XeNyao4KoMm ‘ceppua Kpbic. CTUMynAuuun o,-afApeHopeLenTopos
Bbi3biBana OGpaavukapauid He3aBMCMMO OT KOHLEHTpauuu aroHucta. MeTokcamuH B
KOHUEeHTpauuu 108 M NPUBOAUN K Ppa3HOHanpaBieHHbiM 30heKTam COKPaTUMOCTH.
Cepun DSKCNEpUMEHTOB C PpasHbIMA KOHLUEHTPaUMAMM HEeCeNeKTUBHOro aroHucTa
nokasazau MONOXUTENIbHYI0 XPOHOUHOTPONHYW 3aBUCUMOCTb.

Knwo4yesbie choBa: usosnupobBaHHoe cepdue, adpeHopeyenmopsi, Kpsicd.

CuMnaTUNECKUA OTAeNn BereTaTUBHOM HepBHOU cucTtemsl (BHC) npossnser
WUPOKUIA CNeKTp CepAeYHO-COCYAUCTHIX 3PPEKTOB, TaKuUX KakK, MNONOXATENbHbIA
XPOHOTPONHbIA,  WHOTPONHLIA; ~ NO3UTPONHLIA,  APOMOTPONHLIA  2PPexTh  4epes
afpeHopeuentopbi (AP)[2]. B  HacToAuWee BpeMA MNoKasaHO Haju4Me Tpex
NOATUNOB 03-AP: Qua-, Os- W Qpp-AP [1]. Bce Tpu noaTUNa axKTUBMPYWTCA
aapeHanuHom, HOpaApeHa/IMHOM, (eHUuN3IPpUHOM U BNOKMPYHNTCA NPas03MHOM.
Bce a;-AP B3aumopeicTBys € . Gg-6enkom akTuBupywT dochonunasy - Cp1,
yBe/UYMBAKNT KOHUEHTpauMo AMauuUNraMuepona M akKTUBUPYKWT npoTeuHkuHasy C.
MokasaHo, YTO Oaa- M Qi NOATMUNBI Qi-AP B KneTkax cepaua pacnosioXeHsl
rnaBHbiM 06pasom Ha spepHoi membpaHe, a He Ha capkonemme [3]. In vitrou
in wvivo nokasaHo, 4YTO Q- M e-AP B KapAMOMMOUMTAX KpbiCbl MOryT
OCYWECTBAATD Pas/IU4HbIA PEry/fiATOPHbIA 3QPeKT Npu XPOHUHECKOW  CTUMYNALMA
[1]. BuiABneHb pasnuuusa B peakuun cepaua Ha 6nokady pasHbiX MOATUNOB Op-AP
[4]. Uenbiw A[aHHOTO WMCCAEA0BaHWA Obii0 W3YyHEHWe BAWAHWA CTUMYSIALUWKA O-AP
MeTOKCaMUHOM Ha HCC M COKPaTUMOCTb W30/NIMPOBAHHOrO no naureHAoptby cepaua
KPbIC

- -METOAWKA WCCNEAOBAHUA - q

3KCTNeprMeHTbi NPOBOAWAKWCE Ha OGefbix GecnopofHbix Kpbicax Maccon 200-,‘
250 rpamm. [NA Hapko3a MCMONb30Banu 25% pacTBop ypeTaHa B Jo3e 800
Mr/Kr Macchl XuBOTHOro. Cepaua 6biaM  6bICTPO ~M3BAEYEHb W MNOMEWeHb B
XONnoAHbit pacTeop (@8°C) Kpebca-XeHseneita  (KX). W3onupoBaHHble = cepaua
nepbyauposanuck Ha - ycrtaHoske flanrengop¢a (ADinstruments, Aectpanus)
OKCUreHupoBaHHbM (95% 0., 5%C0;) pacTtBopom KX npu 37°C mn pH=7,3-7,4.
OcyuecTBnsanacb rpaBUTALWMOHHAA peTporpagHas nepdysua noA  MNOCTOAHHLM
rTMOPOCTAaTUYECKUM AasfieHWeM 60-65 MM pT. CT. [AnA  CTUMYAAUUK 0Oy -AP
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. WCNONb30BanU METOKCAMMH UAPOXNOpUA OupMsl «Sigma» B KOHueHTpauuax 10 °
u 10° Mmonb. © [nA  3anNUCK - BHYTPUXENYAOYKOBOTO — AABNEHUA  NaTeKCHbii
- bannoHynK, 3anONHEHHbIA BOAOWA; NOMewanu B NOAOCTb JIEBOFO Xenyaouka, npu
3TOM KOHEYHO-AWaCTONMYECKOe JaB/ieHWe yCTaHaB/IMBaioCb Ha ypoBHe 10-20 MM
.~ pPT. CT. W3MeHeHMA  BHYTPUXENYLOYKOBOro [ABAEGHWA '~ NpPU WU30BONKMUYECKOM
~ pexume ' perucTpupoBanu . fipu OMOWM < JaTyMKa pasBneHua Mopenu - ML T844
(ADinstruments, AscTpanua). o KpuBO#A = NOACHUTHIBANU YaCTOTY cCOKpalweHni
W cUCTONMYecKOoe paBneHne B nesoM xenypouke (LVP). CurHans 3anucbiBanu Ha
. ycraHoBke PowerlLab 8/35 (ADinstruments, ABCTpanus) npu noMoWu NPOrpamMbl
- LabChart Pro - (Bepcua v8, " ABcTpanua).  CTaTUCTUYECKYW  06paboTky
NnoNyYeHHbIX pe3ynbTaToB npoBoaunu npu nomown t kputepua CTblogeHTa.

PE3YNbTATbl UCCNEAOBAHUA .

Ex vivo ~u3yvanocb = BAUAHWME = CTUMYNAUMM  O3-aipeHOpeuenTopos
MeTOKCaMMHOM Ha YCC M cucTonMyeckoe fnaBieHue, pasBUBaeMoe  JIeBbiM
Xenyfovkom cepaua Kpbic. CTUMYNAUMA a;-AP METOKCaMMHOM B KOHUeHTpauuu 10°
M Ha 3 muHyTe npuBoAMna K ypexewmw paboTsl cepaua (12%) M yMeHbweHMio
~ CWnbl cokpaweHua Ha 12%. Yepezs 5 MuHYT HYCC cHuxanocb Ha 28,7% (p<@,01),
. K 1571 MuHyTe Ha 35% (p£@,05). B TeuveHne BCEro - 3KCMNEpUMEHTa
~ MaKcWMasibHOE YyMeHbiieHWe COKpaTUMOCTH /ieBOIro Xenyhokka coctaswno 27,8%
(p<@,05). Cpasy nocne BBeAEHMA METOKCaMMHa B KOHUEHTpauuu 10°% M
Habnipanocb yBeNMYeHue COKPaATUMOCTU JIEBOFO Xenyaouka Ha 12% (p<@,05),
3HaveHue LVP usameHANoCb ¢ 62,35+5,04 n0.69,8%6,8 MM pT. cT. Ha 7 MuHyTe
neppysuu Habnwpanochb yMeHblleHue! CUAbl - COoKpaweHuid Ha  65% (p<@,01).
MeTokcamMuH B KOHUEHTpauuu 10° M Bbi3biBan  ymeHbuweHue YCC. MakcumanbHoe
CHUXeHue 4YacToTbl cepauebueHui coctauno 29,5% (ps@,05). Takum obpa3om,
CTUMYNALMKU - 01-AP M30nupoBaHHOro no JlaHreHaopdy -cepaua npusognna K
6papukapanMu He3aBMCHMMO - OT  KOHUEHTpauuu  aroHucTa. MeTokcamuH B
Kouuen-rrpal.mw}10'8 M npuBoAMN K pasHOHanpaBneHHbM ddpdekTaM COKPaTUMOCTH.
IKCNEPUMEHTHI C Pa3HLIMM KOHLEHTPAUMAMU HEeCeNeKTUBHONO aroHMCTa NoKasanu
NONIOXUTENbHYI XPOHOUHOTPOMHYI0 3aBUCUMOCTbL.
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Ex vivo studied the effect of stimulation of a;-adrenergic
receptors by methoxamine on heart rate and systolic pressure of the
left ventricle of rat heart. Stimulation of a;-adrenergic receptors
caused bradycardia regairdless of the concentration of agonist.
Methoxamine at a concentration of 10® M resulted in- mixed effects
contractility. A series of experiments with different concentrations of
the nonselective agonist showed a positive chronoinotropic dependence.

Keywords: isolated heart, adrenergic receptors, rat.

The sympathetic division of the ‘autonomic nervous system
(ANS) exhibits a broad spectrum of cardiovascular effects, such as,
positive chronotropic, inotropic, lusitropic, dromotropic effects via
adrenergic receptors (AR) [2]. Currently shown the existence of 'three
subtypes of: a;-AR: aza-, Qg - and ap-AR [1]. All three subtypes are
activated by adrenaline, noradrenaline, phenylephrine and blocked by
prazosin. All o;-AR, interacting with Gg-protein activates phospholipase
CB1, increase the concentration of diacylglycerol and activate protein
kinase C. It shown that the a;n - and ajz subtypes of a;-AR in the heart
cells are mainly located at the 'nuclear membrane and not at the
sarcolemma [3]. In vitro and In vivo shows that the a;a - and a;-AR in
rat cardiomyocytes can implement various regulatory effect of chronic
stimulation [1]. The differences in the reaction of the heart to the
blockade of different subtypes of a;-AR [4]. The aim of this study was
to investigate the effect of stimulation of a;-AR methoxamine on heart
rate and contractility in Langendorff perfused rat heart.

METHODS AND MATERIALS

The experiments were performed on white rats weighing 200-250
grams. For anesthesia used a 25% solution of urethane at a dose of 800
mg/kg weight of the animal. Hearts were quickly removed and placed in a
cold (@°C) Krebs-Henseleit solution (KH). Isolated hearts were perfused
in the installation of Langendorff (ADinstruments, Australia)
oxygenated (95% 0,, 5% CO;) KH solution at 37 ° C and pH = 7,3-7,4.
Carried gravitational retrograde perfusion under constant hydrostatic
pressure of 60-65 mm Hg. For stimulation of al-AR used methoxamine
hydrochloride “"Sigma" at concentrations of 10*° and 10°® mol. To record
intraventricular pressure latex balloon filled with water was placed in
the cavity of the left ventricle, end-diastolic pressure was set at 16-
20 mm Hg. Changes in intraventricular pressure (LVP) when isovolumic
mode were recorded using a pressure transducer (model ML T844
(ADinstruments, Australia). The curve of counting rate and systolic
pressure in the 1left ventricle (LVP). To record intraventricular
pressure latex balloon filled with water was placed in the cavity of
the 1left ventricle, end-diastolic pressure was set at 10-20 mm Hg.
article Changes in intraventricular pressure when isovolumic mode were
recorded using a pressure transducer (model ML T844 (ADinstruments,
Australia). From the curve was calculated and the frequency of
contractions systolic left ventricular pressure (LVP). The signals were
recorded on the installation PowerLab 8/35 (ADinstruments, Australia)
using LabChart Pro (version v8, Australia). Statistical processing of
the results was performed using Student'’'s t test.
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RESULTS
. Ex. vivo .studied the effect of stlmulation of . .ay- adrenergac
receptors by methoxamine on heart rate and systolic pressume .0of the
left ventricle of rat heart. Stimulation of a,-AR methoxamine at a
concentration of 10*° M to 3. minutes resulted in slowing. of the heart
(12%) and reducing the force of contraction of 12%. After 5 minutes,
;he heart ~rate decreased by 28.7% (p<@.01), .for 15 minutes, .35%
(ps0.05).  Throughout the . experiment the maximum decrease  in
contractility of the left ventricle was 27,8% (p<@.05). Immediately
- after, the introduction methoxamine at a concentration of 10-8 M, an
~ increase in. the contractility . of the left ventricle by 12% (p<@.05),
the value of LVP changed with 62 3545,04 to 69,8%+6.8 mm Hg. On the 7-
minute perfusion was observed a decrease in contractlon force by 65%
(p<0.01). Methoxamine at a concentration of 18°° M caused a reduction in
heart rate, The maximum reduction in heart rate was 29.5% (p<0,05).
Thus, stimulation of a;-AR in Langendorff perfused heart was led to
bradycardia regardless of the concentration of agonist. Methoxamine at
a, concentration of 102 M resulted in -mixed. effects contractility.
Experiments with, different concentrations of the nonselective agonist
showed a positlve chronoinotropic dependence. ,
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AHTMFMHOKCMHECKAﬂ M OEPMEHT - MHFMBMTOPHAH AKTMBHOCTb AOOEABOHA
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Knyessle  cnosa: 2unokcus, agobason, BunenmUOUnnenmuaaaa IV,
A0eHO3UHOC3IAMUHAZA, ML N
& CenekTUBHbIA aHKCUOANTHUK a¢06a30n paspaboTaH B Poccun 1 nmeeT
HECKONbKO MONEKYNAPHbIX MUWIEHEH - CUrMa-l-peuenTop, peuenTop MenaToHMHa
W MOHOamuHokcupasy [1]. Bonbwoe KONMYECTBO JIMraHAOB . Curma-1-peuenTopa,
Takue Kak ranonepuiaon, pasnuyHble onuaTbl M HelponenTuasl. Cpeau nocnenHux
nenTuaoB 6oNbWwOi UHTepec npeacTasnAeT Heiponentud Y (NPY), KOTOpbiA
obnapaer, AHKCUONUTUHECKUM ] HeHponpoTeKTUBHLIM AencTeuem “
WHAaKTUBMPYeTCA B OpraHusMe nyTeMm  GepMeHTaTUBHOrO  paciienneHus
nponuHCcnelududeckum depMeHTOM aunenTuauanenTuaazoin IV (KO 3.4.14.5.,
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