The EMG registered a tendency towards reduction of the number of
turns and the EMG average amplitude, which allowed talking about a
decrease in the subjects’ muscular force [2]. Consequently, the
subjects reached the limit of their physical abilities.

Thus, predictors of the limit allowable level of physical load may
be the high level of heart rate; way out P-wave, Q-wave, T-wave and
QRS from ranges of physiological norm ; the increasing of cardiac
output over the background level in 2-3 times and the decreasing of
muscle force. ‘
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AnpenopeuenTtopsl (AP) ABNAKTCA nocpegHukamu 6uonoruyvecknx sddekToB
CUMNaTUYeCKON HEepBHOW CUCTEMbl. M3BECTHO, YTO 0;-AP y4acCTBYWT B perynsauuvu
KpoBoOGpailieHWA, Bbi3biBaA CyXeHWe npocBeTa OCHOBHbIX apTepuit [3]. B
HacToAlWee BpPeMA MNOKa3aHO Hanu4ue Tpex MOATUNOB ai-AP: Oia-, Oip- U Q1p-AP
[1]. BeisBneHsl pasnuuuAa B peakuuu paboTbl cepaua Ha 6nokapy  pasHbIX
noaoTUNoB  a;-AP [4]. BO3MOXHO, 4TO0 G1-AP cepaua  KOHTPOJIWPYHT
MHOrOYMC/NIEHHbIE aJanTUBHbie npouecchl, B camMom cepaue Qja- W Qip NMOATUMbI
aapeHopeuenTopoB Haubonee nNAOTHO NpeAcTaBneHbl B MAOKapAae, TOrAa Kak Qip-
AP B OCHOBHOM pacnonoxXeHbl B  KOpPOHapHbiX apTepuax 3NWKapaa W
rnagkomsiiledHeiXx Knetkax [2]. LUenbi uccAefoBaHUA ABWNOCH WMU3y4Yenue in
vitro BAMAHMA CTUMYNALUWK 0;-AP Ha COKPaTUMOCTb MUOKapAa Kpuic 1-HO U 20-
TU HeAeNbHOro BO3pacTa.

METOOUKA WUCCNEAOBAHUA

PaboTta BbinonHeHa Ha 25 6enbix 6ecNOpoAHbIX Kpbicax 20-Tw M 1-

HepenbHOro - BO3pacTa. Hapkos 25 % pacTBOp YypeTaHa, BBOAUNU

661



mailto:zefirovtl@mail.ru

MHTpanepuToHUanbHo (8@ Mr/Kr Maccel XUBOTHOro). MW30NMpOBaAHHAA TKaHb
NnosiockM MuokKapfia W3 nMpaBoro npeacepaMAa W Xenyaodka nomewanacb B
BAaHHOYKY C pabo4uMm pacTBOPOM, OKCMIeHUpOBaHHbih KapboreHom (97% 0, m 3%
C0;). fNocne norpyxeHus npenapata B pe3epevap C/lenosBan nepuos npopaboTki
(40-60 MuHyT). Mo OKOHYaHUW npopaboTkKu 5 MUHYT PperucTpupoBanuch
MCXOAHbie napamMeTpbi CcoKpauweHusa. [penapaTt CTUMYIMPOBANCA 3SNEKTPUNECKUM
CUrHanoM 4vepes 2 cepebpAHbIX 3/1eKTpoda C YacTOTOW 6 CTUMY/NOB B MUHYTY,
amMnanTyaon 16 mV, ANUTENbHOCTb 5 MC. AroHucT a3-AP MeToKcaMuH Aobasnanu
B KOHUeHTpaumax 107°-10° M. Cuny cokpaweHus (F) Bblpaxanu B rpammax (g).
O6paboTka nony4YeHHbX pe3ynbTaToOB NpoBOAMNACH C  MNOMOWbK  NPOrpaMMbl
Acknowledge 4.1 Ha ycTaHoBke MP-150 (BIOPAC Systems,CllA) ¢ npuMeHeHWeMm
naketa nporpamm Statgraphics. CraTuctudeckas obpaboTka pesynbTaToB
uccnenoBaHuin no kputepuw CTbAEHTa OCyWecTBASAUCL B pepakTope Microsoft
Excel.
PE3YNbTATbH WUCCNEAOBAHUA

Y KpbiC 20-TU HeAenbHOro BO3pacTa MeTOKCaMUH B KOHUEHTpauuu 107° M
YCUNIMBAN COKPaTUMOCTb MMOKapaa npegcepaui Ha 5+2,2% (p<@,05), muokapaa
XeNy#ouKoB Ha 8,97%2,72% (p<@,05). Mpu apobaBneHuM aroHucTa ai-AP (107°
M) cuna cokpaweHuA npeacepanin ycuiuBaiacb Ha 5,6%2,9%, XenyAOSKOB Ha
13,54%3,73% (p<@,01) . MeTokcamuH (10:’ M) yBenuuMBan CUNy COKpaleHUA
MuoKapaa npepcepaun Ha 3,75%1,65% (p<9,05), xenynodykoB - Ha 8,4%1,73%
(p<0,01). MeTokcamuu (10° M) yCUAMBaN COKPaTUMOCTb MUOKapaa npeacepaui
Ha 412,9%, Xenyno4kos Ha 7,87+2,87% (p<0,05). MeTOKCaMUMH B KOHUEHTpaLuu
10° M yBenn4uBan MHOTPONUIC MUOKapaa XenyaoukoB Ha 7,83%3,66%, muokappa
npeacepauMin Ha 2.3%2%. Y 1-HO HeAeNbHbIX KPbLICAT METOKCaMUH B KOHLUEHTpauuu
107° M yBe/NM4MBan Cuny CoOKpaweHuAa Muokapaa npeacepauin Ha 4,92+1,81%
(p<©,05), MMoKapaa XenynoukoB Ha 2,23+0,95% (p<0,05). MeTokcamuu (10°
M) yMeHbWwan cunsl COKpaweHuA MuoKapaa npeacepaui Ha 3,7+1,3% (p<@,05),
MuoKapga xenyaoskoB Ha 11,1+2,7% (p<0,01). MNpu pobaBneHuu aroHuUCTa B
KOHUeHTpauun 1077 M B npeAcepAMAX 3HAYMTENbHbLIX U3MEHEHMIi He Habnlaanoch,
CWNna COKpaWweHUMA MUOoKaphAa XeNynovKOB CHuxanacb Ha 4,3%1,11% (p<0,01).
MeTokcammH (10°° M) ycuaMBan cCuNy COKpalleHUA MUOKapAa NpeAcepanit Ha
6+1,43% (p<0,01), muokapaa XenypoukoB Ha 10,813% (p<0©,01). AroHucT oy-AP
(10> M) yBenuumBan cuny COKpalleHUA MUOKapAa npeacepauin Ha 8,762,2%
(p<@,81), miOKapaa Xenyhfo4KkoB Ha 15,9#5,2% (p<2,05). Taxum obpazom,
BbiIfAB/IEHbl BO3pacTHble pas/IMHMA MHOTPOIMHOA peakuuu MUoKapaa npeacepaun w
XeNyAo4yKkoB 1-HO M 20-TU HefeNbHbIX KpPbIC Ha CTUMYNAUUO O;-AP METOKCaMUHOM.
Y 1-HejenbHbIX ~KPLICAT METOKCAaMMH OKa3biBaeT KakK MOJIOKUTENIbHbIA, TaK
OTPULIATENbHLIA UHOTPONHLIA 3ddekThl. Y 20-TU HeAeNbHbIX XUBOTHbIX MeTOKCaMUH

OKazbiBaeT A0303aBMCUMOE [OJIOKUTE/IbHOE WMHOTPONHOE BAUAHUE.
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Adrenergic receptors (AR) mediate the biological effects of the
sympathetic nervous system. It is known that o;-AR are involved in the
regulation of blood circulation, causing narrowing of the main arteries
[3]. At the present time shows the presence of three subtypes of a;-AR:
Ojp-, Ozg - and agp-AR [1]. The differences in the reaction of the heart
to the blockade of different subtypes of a;-AR [4]. It is possible that
a;-AR heart regulate numerous adaptive processes. In the heart of the
a;a - and a3 subtypes of adrenergic receptors are most densely
represented in the myocardium, whereas the ai;p-AR are mainly located in
the coronary epicardial arteries and the smooth muscle cells [2]. The
aim of the study was to investigate in vitro the influence of
stimulation of a;-AR on the contractility of rats 1 and 20 weeks of age.

METHODS AND MATERIALS

The work is performed on 25 albino rats 20 and 1 weeks of age.
Anesthesia 25% solution of urethane, introduced intraperitoneally (860
mg/kg animal weight). Insulated fabric strips of myocardium of right
atrium and ventricle were placed in a dish with a working solution,
oxygenated with Carbogen (97% 0O, and 3% CO,). After immersion of the
drug in the reservoir followed the study period (40-60 minutes). At the
end of the study 5 minutes registered source parameters of the
reduction. The drug was stimulated by an electrical signal through two
silver electrode with a frequency of 6 stimuli per minute, with an
amplitude of 10 mV, a duration of 5 ms. Agonist of al-AR methoxamine
added in concentrations 18°°-1@° M. Force of contraction (F) expressed
in grams (g). The processing of obtained results was performed using
the program 4.1 AcKnowledge the installation of the MP-150 (BIOPAC
Systems,USA) using the software package Statgraphics. Statistical
processing of results of research on student test was carried out using
Microsoft Excel.

RESULTS

In rats 20 weeks of age methoxamine at a concentration of 10-9 M
increased the contractility of the myocardium of the Atria at 5%2,2%
(p<@.e5), ventricular on 8,97+2,72% (p<©.05). When adding an agonist of
al-AR (1@® M) the force of contraction of the Atria increased by
5.6+2.9%, and the ventricles on 13,54%3,73% (p<0.01) . Methoxamine (10’
M) increased force of contraction of the myocardium of the Atria at
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3.75+1,65% (p<8.05), ventricular - 8.4%1,73% (p<2.81). Methoxamine (12°
M) increased the contractility of the myocardium of the Atria at

4+2.9%, and ventricles by 7.87+2,87% (p<©.05). Methoxamine at a
concentration of 10° M increased inotropy ventricular on 7,83%+3,66%,
myocardial fibrillation 2.3%2%. At 1-week rat pups methoxamine at a
concentration of 10-9 M increased force of contraction of the
myocardium of the Atria to 4,92%#1,81% (p<®8.85), ventricular on
2,23%0,95% (p<0.05). Methoxamine (10® M) reduced the force of
contraction of the myocardium of the Atria 3.7 g 1.3% (p<@.05),
ventricular 11.1+2.7% (p<@.01). When adding the agonist at a
concentration of 10-7 M in the Atria significant changes were observed,
the force of contraction of the myocardium of the ventricles decreased
by 4.3%#1,11% (p<@.01). Methoxamine (10° M) increased force of
contraction of the myocardium of the Atria and 6%1,43% (p<9.01),
ventricular 10.8%3% (p<0.01). Agonist of al-AR (10°° M) increased force
of contraction of the myocardium of the Atria on 8,76+2,2% (p<@.0l),
ventricular 15.9#5,2% (p<@.05). Thus, the age differences inotropic
response of the myocardium of the Atria and ventricles of 1-and 206-week
rats to stimulation of al-AR methoxamine. 1 week-old rats methoxamine
has both positive negative inotropic effects. The 20-week animals
methoxamine has a dose-dependent positive inotropic effect.
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