i\

29,5814,48} 8 Gy - 27,82%4,95 (p=0,74). In the next test two hours
later in the “Safe” context all the groups demonstrated low level of

freezing comparable with such throughout 3@ sec before the shock during
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(p=0,96). In the third test in the “Similar” context all three groups

did not differ from each other: Control - 20,47t2,46; 1 Gy -
23,3341,91; 8 Gy - 26, 2716 78 (p=0,59). The fact that all three groups
did not discriminate “Dangerous”. and - “Similar” contexts (p=0,69)
indicates profound similarity of these contexts. The subsequent
repeated testing was performed in order to teach the. .animals to
differentiate the contexts. However the repeated placement of mice in
the “Safe” context demonstrated an increase of freezing in all groups,
without significant intergroup differences: Control - 15,64%2,57; 1 Gy
- 16,14+4,27; 8 Gy - 17,32+6,64 (p=0,97). During the second placement
of the animals in the “Similar” context the level of freezing of all
three groups became significantly higher (p<©,04) than when the animals
were placed in the “Dangerous” context. Time of freezing in this case
was also similar between the groups:. Control - 37,46%3,99; 1 Gy -
45,9014,25; 8 Gy - 44,7149,21 (p=0,53).

The obtained results demonstrate that 5 weeks after gamma
irradiation with the doses 1 Gy and 8 Gy all the groups showed similar
abilities to remember “Dangerous” context after learning in weak
contextual = fear _conditioning task, although our earlier data
demonstrated that the level of cell proliferation in the dentate gyrus
in 8 Gy group was significantly reduced. It was _previously shown [3]

"that mice irradiated with fast neutrons and tested in a similar

contextual = fear conditioning task demonstrated significant memory
deficit in the learning context on the 1st and 7th days after
irradiation but not on the 14th day. Thus, -our data and the data of
other authors [3] may indicate that the  remaining proliferative
activity can compensate for the lack of young neurons 2-6 weeks after
irradiation. Besides, we found that retesting procedure in these
conditions does. not allow animals to differentiate "Dangerous" and
“Similar" contexts, and leads to a strong generalization of fear among
all the three groups of mice.
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BAMAHUE AOOAMMHA NPU BNOKAAE A-AAPEHOPELENTOPOB HA WHOTPOIMHYH
OYHKLUI0 CEPAUA PACTYIMX KPhIC
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NpoBegeHb  WCC/ieAoBarnA 1n  VILrO 110 M3yvYeHurw B/IMAHMA OopamMuHa B
KOHUEeHTpauuAx 10-9M-10-5M Ha cuny cokpauweHuUs W30/IMPOBaHHbLIX MOJIOCOK

MUOKapAa npeacepauii M XenypouykoB Kpelic B Bo3pacTte 21- wu 42-aHed npu
6nokape a-agpeHopeLenTopoB. HecenekTUBHasa 61okapja a-agpeHopeLlenTopoB
PeHTONaMUHOM U3MEeHAeT BAUAHUE J[AOPaMUHEpPruyecKon perynsuuu cepiua npu
CHOPMUPOBAHHOW CUMNATUYECKON UHHEpBaLMUK.

KniouyeBble cnosa: dogamuH, muokapd, a-adpeHopeuenmopel, COKpamumocms.
Ocobyiw ponb B HeWpo-rymopanbHOW perynsuuum OyHKUMWA OpraHusma’ 3aHumaeT
cMMnaTo-ajpeHanoBanA CcucTemMa, KOTOpas OKa3biBaeT CBOE [elcTBUE 4Yepes
KaTexonamuHbl. PerynatopHoe BAUAHME [AOPaMMHA HA COKPaAaTUMOCTL MMOKapAa
HauMeHee Mu3y4eHO, O0cobeHHO B OHTOreHese. OyHKUMA AodamuHa peanusyeTcs
yepes akTuBauuiw D1 “ D2 [0PaMUHOBBIX peuenTopoB, KOTOpble O6HapyxeHb B
cepaue Kpbickh M YenoBeka [3]. AopamuH Takke B3auMoAenCcTByeT C a- U PB-
agpeHopeuenTopamu [2]. Uenblw AaAHHOTO WCCNEAOBaHWA ABWIOCH U3y4eHue
B/IWAHUA [0PaMUHa pa3HbiX KOHUEHTpauuh Ha COKpPaTUMOCTb MUOKapAa Kpbic MNpu
6nokane a-aapeHopeLenTopoB.
METOAUKA UCCNE[OBAHUA
PaboTa BbinonHeHa Ha 6enbix nabopaTopHbix Kpbicax in vitro B 21-, 42-
AHEBHOM Bo3pacTe C cobnwaeHueM 6uMod3TUYeCKUX npaBun. [laHHbieé BO3pacTHbie
rpynnbi BbibpaHbl B COOTBETCTBMM C YpOBHEM PasBUTUA BereTaTUBHOW perynauuu
cepaua. Y 21-pHeBHbIX KPLICAT CUMNAaTUMECKasa peryiauMa cepaua ToNbKo
HaYuHaeT (QOpMUPOBATLCA, a Y 42-AHEBHbIX XMBOTHbIX OHa MOJIHOCTbLI
chopmmpoBaHa. M3oMmeTpuyeckoe COKpauweHue MNONOCOK MuoKapaa NpasBoro
npeAcepaMA U NpaBoOro Xenyjaovka perucTpupoBann Ha ycTaHoBke “Power Lab”
(“ADInstrumets”) ¢ patyukom cuabl MLT ©50/D (“ADInstrumets™).

Onpenenann peakuuio CUnbl COKpaWeHUsa Muokappa npeacepana U Xenyaodka Ha
BO3pacTawiue KoHUueHTpauuu podammuHa («Sigma») B AuanasoHe 10-9-10-5M.
AnAa 6nokapel 0-afpeHOpPeuenTOpPOB MUCNONL30Banu ¢(EHTONaMUH B KOHUEHTpauuy
10-6M («Sigma»). Cuny cokpaweHus Bbipaxasnnm B rpammax, peakuuw B OTBET Ha
AOpaMUH pacCuMThiBaAU B TNpPOLEHTaxX OT MUCXOAHOK, NpUHATOM 3a 100%.
flocToBEepHOCTb pasnuuuMii paccuuTeiBanu no t-kputepuio CTbiwgeHTa (p<98.05).
PE3YNbTATbH WCCNEAOBAHUA

Pavee Hamu oO6HapyxeHO, 4TO HM3kue [03bi AgodamuHa (10-9M) Bo Bcex
UCCNeNOBaHHLIX BO3PACTaX KPHIC BLIBLIBAKT NOAOKUTEONLHLIE WHOTpONHbEe 3¢PeKT,
BbicOKMe A03bl (10-8M-10-5M) - oTpuuaTenbHbie MHOTpoONHble 3¢dpexThl [1].

Y 21-4HeBHbIX KPBLICAT Ha QoOHe ¢eHTONamMuMHa JAOPaMUH B KOHUEHTpauuax 16-9M,
10-8M, 10-7M He oKasbiBan CYWeCTBEHHOIN0 BAWAHWA Ha COKpPaTUMOCTb MUOKapaa
npeacepanin 1M XenypoukoB. B kOHUeHTpauuu 10-6M podamuH  Ha  doHe
peHTONamMuHa YCUNMBAN  COKPAaTUMOCTb  MUOKapaa npeacepauidn Ha  28,6%
(p<@.05). B KOHuUeHTpauuu 10-5M podamuH Ha doHe deHTONamuHa yRENUYUBaN
CUNY COKpaweHuih Kak npeacepaui Ha 23,08% (p<0.05), Tak M Xenynovkoe c
0,293+t0,042 po 9,33010,050 g Ha 12,62% (p<0.85) y 21-AHEBHbIX KPbLICAT.

Y A42-[OHeBHbIX XMBOTHbIX JAOPaMUH B KOHUEHTpauuax 10-9M, 16-8M, 10-7M
Bbi3blBajl yMeHblEHWe CWAbl  COKpaweHWh NONOCOK MMoKapaa npeacepavin ¢
Xenyaoukoe Ha ¢oHe deHTOnammHa. Haubonee BbipaxeHHas oOTpuUaTenbHas
peakuua 6bna 3adUKCUpoBaHa npM KOHUEHTpauuu aopamuHa 10-9M. B AaHHOW
KOHUEHTpauuu podaMMH Ha ¢QoHe HeceneKTUBHOU 6nokaapl a-aApeHOopeuenTopoB
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yMEeHbWan CUNy COKpaWeHWs  Muokapaa npeacepauin Ha 28% (p<@.05), a
MUOKapZia XenynoykoB Ha 17% (p<©.05). B 6onee BHICOKMX KOHUEHTpaUUAX
fodaMuH  Ha  POHe  DEHTONaMWHa ~ HanpOTUB  YBEANYMBAN CHAY  COKpalUeHWs
mMuokapaa. Tak B KOHUeHTpaluu 18-5M cuna coKpalleHUa MUOKANNA XeNYVOUKOR
Bo3pacTana Ha 15% (p<0.85). :

Takum obpasom, HecenekTuBHaa 6nokajga a-afpeHOpeUenTopoB G(EHTONaMUHOM
NPUBOAUT K M3MEHEeHUWw BAMAHUA AodaMuHa B pasNUYHBIX  KOHUEHTpauMuAX Ha
COKpaTUMOCTb  MUOKapAa npeacepauid U Xeny[odkoB  Kpbic  42-4HEBHOro
Bo3pacTa. Hu3Kkue - KOHUeHTpauuu aodamuHa - (10-9M) Ha ¢oHe QeHTONaMMHA
CHMUXaT ~CWNY COKpalleHwit ' Muokapza, a Beicokue (10-5M) Bbi3biBAWT
yBenu4YeHue Cunbl COoKpalweHus Muokapaa. HeobxoaMmo OTMETUTb, HTO Y KPbLICAT
21-pHeBHOro  Bo3pacTa @ 6e3  cOOpPMMPOBAHHOA  CUCTEMOW  CUMNATUYECKOW
perynsauuMu cepaua nopfobHbIXx U3MeHeHUW He Habnwpanock.

MlonyyeHHsle  pesy/sbTaTbl MNO3BONAKT CcAenaTb 3aKk/iwyeHne O TOM, 4TO
HecenekTuBHas  6nokaga a-ajgpeHopeuenTopoB  (eHTONaMUHOM  KapAuHalbHO
U3MEHAET B/UAHME AOPaMUHEpPruyvecKkoW perynaumu cepaua HO  TONBKO Npwu
AOCTAaTOYHO BbICOKOM YPOBHE CUMRATUYECKOW WHHepBauuu.
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THE EFFECT OF DOPAMINE IN THE BLOCKADE OF A-ADRENERGIC
RECEPTORS ON INOTROPIC FUNCTION OF THE HEART-GROWING RATS

G. A. Bilalova, F. G. Sitdikov, N. B. Dikopolskaya, T. L. Zefirov

Department of anatomy, physiology and human health (Head of the
Department - Doctor of Medical Sciences, professor T.L.Zefirov) Kazan
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in wvitro studies to study the effects of dopamine at
concentrations of 10-9M-10-5M on the force of contraction of isolated
strips of the myocardium of the atria and ventricles of rats at the age
of 21" - and ‘42-days in' 'the blockade of a-adrenergic receptors.
Nonselective blockade of a-adrenergic receptors with phentolamine
modifies the influence of the dopaminergic regulation of heart formed
when sympathetic innervation.
Keywords: dopamine, myocardium, a-adrenoceptor, contractility.
A special role in the neurchormonal regulation of body functions takes
sympathoadrenal system that exerts its action by catecholamines. Among
the famous catecholamines, regulatory effect of dopamine on myocardial
contractility studied enough, especially in ontogeny. The function of
dopamine is implement through specific dopamine receptors, which found
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in the heart of rats and humans [3]. The monoamine dopamine is an
agonist of D2 receptors in high doses and D1-receptors, as well as a -
and PB-adrenergic receptors [2]. Severity of effect is determine by the
dose [11. The aim of this study was to investigate the influence of
dopamine at various concentrations on the contractility of rats in the
blockade of a-adrenergic receptors.

MATERIALS AND METHODS

The work performed on white rats in vitro at 21 and 42 days of age with
adherence to bioethical rules. These age groups selected in accordance
with the level of development of autonomic: regulation of the heart. In
21-day-old rat pups of the sympathetic regulation of the heart is only
beginning to emerge and 42-day-old animals there is a full development
of adrenergic regulation of heart. Isometric contraction of strips of
myocardium in the right atrium and right ventricle recorded at the
“Power Lab” (“ADInstrumets”) with the _force sensor MLT 050/D
(“ADInstrumets”). Determined by the reaction force of myocardial
contraction atrium and ventricle to increasing concentrations of
dopamine («Sigma») in the range 10-9-10-5M. For blockade of a-
adrenergic receptors used phentolamine at a 10-6M
("Sigma"). Force of contraction expressed in grams; the reaction in
response to dopamine calculated as percentage of the initial, adopted
by over 100%. The significance of differences was calculated by t-
student test (p<©.05).

RESULTS

Previously, we found that low-dose dopamine (10-9M) in all studied ages
of rats cause positive inotropic effects, high doses (10-8M-10-5M) -
negative inotropic effects [1].

In 21-day-old rat pups in the background of phentolamine dopamine at
concentrations of 10-9M, 10-8M, 16-7M had no significant effect on the
contractility of the myocardium of the Atria and ventricles. At a
concentration of 10-6M dopamine in the background of phentolamine
increased the contractility of the myocardium of the atria by 28.6%
(p<@.05). At a concentration of 10-5M on the background of dopamine
phentolamine increased the force of contractions of the Atria on 23,08%
(p<@.85) and ventricular on 13,39% (p<©.65) in 2i-day-old rat pups. In
42-day-old animals dopamine at concentrations of 10-9M, 10-8M, 10-7M
caused a decrease in contraction force of the strips of the myocardium
of the atria and ventricles on the background of phentolamine. The most
pronounced negative reaction was recorded when the concentration of
dopamine 10-9M. In the concentration of dopamine in the background
nonselective blockade of a-adrenergic receptors decreased force of
contraction of the myocardium of the atria by 28% (p<@.05) and
ventricular 17% (p<©.05). At higher concentrations of dopamine in the
background in front of phentolamine increased force of myocardial
contraction. So in a concentration of 1@-5M the force of contraction of
the myocardium of the ventricles was increased by 15% (p<@.05).

Thus, the nonselective a-adrenoreceptor blockade with phentolamine
causes a concentration-dependent effect of dopamine on myocardial
contractility of the atria and ventricles of rats 42 days of age,
namely, the low concentrations of 10-9M of dopamine in the background
of phentolamine reduce the force of myocardial contractions, and high
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concentration of 10-5M of dopamine on the background of the blockade of
a-adrenergic receptors cause an increase in the force of contraction of
the myocardium. It should be noted that in rat pups 21 days of age

RItHOUL' Csysten-generated ™ sympat

changes have not been observed.

The obtained results allow us to conclude that the non-selective a-
adrenoreceptor blockade by phentolamine radically changes the influence
of the dopaminergic regulation of heart at a sufficiently high level of
development of sympathetic innervation.
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NEPUOEPUMECKOE BEAEHME AIMOHUCTA KAMMA-OMUOUAHLIX PELENTOPOB
ICI-204,448 NOQABNAET AHKCHO/IMTUMECKWA U CTUMY/IUPYIOWMWA
30PEKTHl ‘KOOEUHA Y HUKOTUH3ABUCUMBIX KPHIC HA CTAAMU OTMEHDI
HUKOTUHA

boz2daxoBa H.I., KonnakoB A.A., CydakoB C.K.

HUU HopmanbHOW ¢usmonorum umenun MN.K. AHOXMHa
natbogd7@yandex.ru

KniyeBbie  c/ioBa:  HUKOMUH, — KogpeuH, OBuz2amenvHas — akmuBHocms,
Kpecmoobpa3sHeil  npunodHAmsIU na6upUHm, 5HOO2EHHGA ONUOUOHAA cucmema,
KpbICbl

M3BECTHO, YTO NDPU OTMEHe HUKOTUHA V HUKOTUHIABUCUMBIX CY6HLEKTOB
HabnwgaeTcA cyuecTBeHHas MepecTporka OPU3Monoruyeckux U HenpoXUMUYeCKHUX
MEXaHW3MOB MOJIOKUTE/IbHOr0  NOAKPENn/JIEHUA, KOTOpasa MOXeT nNpUBOAUTL K
U3MEHEHU YYBCTBUTE/IbBHOCTU K  APYrMM NCUXOaKTUBHbIM BewecTtBam, B TOM
yucne u K kopeuHy [4,5]. PaHee Hamu 6b10 NOKA3aHO, YTO HE NPOHUKAWWWA
yepes  remaTosHuedannyeckuii OGapbep aroHWCT Kanna OnWoKAHbIX ~ peuenTopos
ICI-204,448, BBeAeHHbH nepupepuyecku, nogasBiAeT CUHAPOM OTMEHbl HUKOTHHA
Y HMKOTUH3aBUCHUMbIX Kpbic [2]. 3apayen HacTOAWEro MccnenoBaHusa CTano
U3yyeHue 3pPekToB KOPeuHa y HUKOTUH3ABUCUMBIX KPbIC MPU OTMEHE HUKOTUHA,
a8 TaK Xeé noc/ie aKTuBalui neprdepryeckKnx Kariia-onionaHbiIX peuenTopos.

MeToauka

JKCNepuUMeHTbl BbiNONHEHb Ha 32 Kpbicax JIMHMWM Bucrtap, camuax, BecoMm
200-220 r. XuBOTHbIX cCOAepXann npu MUCKYCCTBEHHOM OCBelweHuu C 08:00 po
20:00 co cBOGOAHLIM A[OCTYNOM K KOpPMY U Boje.  2KCNepuMmeHTbl NPoBOAMAU B
COOTBETCTBUM ¢ TpeboBaHMAMM npukasa M267 M3 PO (19.06.2003) #
“NipaBunamn  npoBegeHUA paboT C  WCNOAL3OBAHUEM  SKCNEPUMEHTa/bHbIX
XMBOTHbIX” (HWUW HopmanoHOW ¢uauonorum wum. M.K. AHOXMHa, npoTokon N1 OT
©3.85.2005 1.)
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