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AHHOTAIIUA

Lesnp vccieoBaHuUS — OLIEHKA BJIMAHUS FellapyHa M STAHOJIA Ha OPUEHTHUPOBOYHO-UCCIIEIOBATEIHCKOE TIOBEE-
HUeE KPBIC B TecTe «OTKPHITOE MOJIE». DKCIEPUMEHTAIBHBIM JKUBOTHBIM (KPBIChI-CAMIIBI MACCOH 200 + 10 T) BHYTPpUOPIO-
IIMHHO BBOJUJIU BHICOKOMOJIEKYJIIDHBIN T'ellapUH U CIIUPT STUJIOBBIN U 3aTeM IIOMeIaJl B yCTAaHOBKY JJis TeCTUPOBa-
HUS TIOBEJIEHYECKUX PEAKI[UH. YCTAHOBJIEHO, UTO 3TAHOJ (5 I/KT) IPHU BHYTPUOPIOIIMHHOM BBE/IEHUN CHUKAET TIOKa3a-
TeJI OPHEHTUPOBOYHO-HCCIIEZIOBATEIHCKOTO [TOBE/IEHN S, KOTOPBIE He BOCCTAHABJIMBAIOTCS Uepe3 24 4. [emapuH npu co-
YeTAaHHOU NHBEKIINY C 9TAHOJIOM PA3HOHAIIPABJIEHHO BJIMSET HA BEPTUKAIBHYIO 1 TOPU30HTAIBHYIO AKTUBHOCTD KPBIC,
OJTHAKO Uepe3 24 yaca OT MOMEHTA BBeZleHUs HabJI0/jaeTcss BOCCTAHOBJIEHNE IIOBe/IEHUeCKX peakiuii. [Ipemosaraer-
Cs1, UTO TEIIAPUH BCTYIAET BO B3AMMOJEHCTBHE C 3TAHOJIOM ¢ 00pa30BaHUEM KOMILJIEKCA U YACTHYHOU OJIOKAI0N TOKCH-
YeCKOro JIeUCTBHUS DTaHOJIA.

Karoueawvte c106a: 3TaHOJI, TEAPUH, OTKPHITOE TI0JIe (TECT), JOKOMOIIHS, BEPTUKAIbHBIE CTONKH.

ABSTRACT

The aim of the study is to assess the effect of heparin and ethanol on the orientation and exploratory behavior (loco-
motion) of rats in the Open field test. Experimental animals (male rats weighing 200 + 10 g) were intraperitoneally injected
with high molecular heparin and ethyl alcohol and then placed in a behavioral response testing set. It was found that
ethanol (5 g/kg) in intraperitoneal administration reduces the parameters of orientation exploratory behavior which does
not recover after 24 hours. Heparin in combined injection with ethanol affects the vertical and horizontal activity of rats in
different directions, but a recovery of behavioral responses is observed after 24 hours from the moment of administration.
Heparin is believed to interact with ethanol to form a complex and partially block the ethanol toxic effect.

Keywords: ethanol, heparin, Open field test, locomotion, upright postures.

BBEJAEHUE

BBezieHre ajsikOrosisi B 3aBUCUMOCTH OT €ro
Jl03bl BBI3BIBAET CTPECCOBbIE, HeclenudruecKkue pe-
aknuy opraHmsma. Ha HeHpoOXMMHYECKOM YPOB-
He 3TaHOJ U30MpaTeIbHO BO3AEHCTBYeT HA (PYHK-

INTRODUCTION

The administration of alcohol depending on
its dose causes stressful, non-specific body reac-
tions. At neurochemical level, ethanol selectively
affects the function of catecholaminergic, choliner-
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[UIO KaTeXOJIAMUHEPTUUECKUX, XOJTNHEPTUUECKUX,
TAMK-epruueckux U NeNTHAEPrUYeCKUX HEUPOH-
HBIX CUCTeM [1]. DTaHOJI MOXKET 3aTPAaruBaTh 3TH CU-
CTEMBI HENOCPEACTBEHHO W/WJIM BJIUATH HA B3aU-
MOJIENICTBUS MEXKY HUMU, UTO U OOYCJIOBIIUBAET T€
I uHble 3 GEKThI ATaHosa [2—4].

BelsiBeHmE B3aHMMOCBA3€H MeEXAYy TraMMa-
aMmuHoMmacssHon kucsoton (TAMK) u sTaHOIOM U
unTepec k cucteme TAMK 1ipu aikOrosibHOM UHTOK-
CUKAIIN¥ CBA3AHBI C €€ POJIBI0 KaK MeZIUaTOPa TOPMO-
skenust B ITHC [5]. ITo Bei3biBaeMbIM apdexTam (ce-
JIATUBHBIN, TUITHOTUYECKUN, MHUOPEJIAKCUPYIOIIHI)
3TaHOJI MoAI00€eH TpaHKBUIU3aTopaMm [6]. OH moTeH-
nupyet aericteue 'AMK-aronucroB, GeHzonmnaze-
UHOB, 6apouTypaToB. OYEBUHO, YTO OCTPOE BO3-
JlericTBue asTaHosia ycuiauBaer [AMK-eprudeckyto
TPaHCMUCCHIO, TTOBBINIAET CPOZCTBO OEH30AMa3eIN-
HOBBIX pelenTopos k 3H-nmuazenamy [7].

Uepes 1 4 1ocsie BHYTPUOPIOIIMHHOTO BBEJIEHUS
3TaHOJIA B JI03€ 4.3 I/KT HAOJIIO/IaJIOCh yBeJIMUEHHE
TAMK Ha 34—38 % B TKaHU MO3ra KPbIC. Y MBIIIEN,
3aCHYBIIINX IOCJIE UHBEKIIUY 3TAHOJIA, COEPIKAHUE
TAMK 6bW10 BBIIIIE Ha 35 % 10 CPABHEHHIO C COZIEPKa-
HHUEM B MO3Te IPOCHYBIIUXCs Mbiel. [Tocie ogHO-
KpaTHOT'O BBEJIEHUS 3TAHOJIA (4 I/KT BHY TPUOPIOIIHNH-
HO) coziepkanue TAMK yBesnnumBasioch Ha 10—30 %
B Kope OOJIBIINX HOJIyIIapyuH, oA0yTPOBOM 061acTH
U IIPOZIOJITOBATOM MO3T€ MBIIIEN. Y MBIIIEH ¢ pa3HOH
IIPOIOJI?KUTEJIFHOCTBIO 3TAHOJIOBOTO CHA HAbJTI0/1aeT-
cs paziauune B cofep:xkanuu TAMK B moare [5].

Panee HaMu OBLJIO ITOKA3aHO, YTO IIPEIBAPU-
TeJIbHOE BBeJleHUe TellapuHa UJIN COYeTaHHOe BBe-
JleHHe TenapyuHa U 3TAaHOJIA COIIPOBOXK/IAETCA CHU-
JKEHHEM IIPOJIOJIKUTEJIBPHOCTH CHA, BBI3BAHHOTO
staHosioM. O6paTHas KapTHHa HaOJIIOJ@aeTcs IpU
Oy10Kazie PHIOTEHHOrO TelmapuHa MPOTAMHUH CYJIb-
¢aTom. B aTOM CITyUae MposOIKUTETHHOCTD 3TAHO-
JIOBOT'O CHA yBeJIM4uMBaeTcs B 1.5—2 pasa [8]. OgHa-
KO HCCJIeJIOBAHUSA BIUAHUA TellapiHa U 9TaHOJIA Ha
[IOBE/IEHUYECKUEe PeaKIuU KPbIC B TecTe «OTKPBITOE
mojie» UMeEIOT (pparMeHTapHBIN XapakTep, B CBA3HU
¢ yeM ¥ ObLJIH BHITIOJTHEHBI JTaHHbBIE SKCIIEPUMEHTBL.

IIEJIb UCCJIEJIOBAHUHA

OueHuTh BJIMSIHWE TelapuHa M 3TaHOJA HA
OpHEHTHPOBOYHO-UCCIIEOBATETLCKOE — TIOBE/IEHHE
KpbIC B TecTe «OTKPBITOE TOJIE» B 3aBUCUMOCTHU OT
[IOCJIEZIOBATEIbHOCTH BBE/IEHUN M BpPEMEHH, IPO-
IIe/IIIEero C MOMEHTA BBE/IEHHUA.

MATEPHAJIBI 1 METO/ABbI

Jis uccaenoBaHusA ObLIM MCIIOJIb30BAaHBI 60
II0JIOBO3PEJIBIX OECTIOPOTHBIX KPBIC-CAMIIOB MacCOH
200 % 10 T, COfiepsKaIuXcs Ha 00IIeM parfioHe BH-

gic, GABAergic, and peptidergic neural systems [1].
Ethanol can affect these systems directly and/or
influence interactions between them, which causes
certain effects of ethanol [2—4].

The identification of relationships between
gamma-aminobutyric acid (GABA) and ethanol,
and interest in GABA system in alcoholic intoxica-
tion are related to its role as an inhibitory mediator
in the central nervous system (CNS) [5]. According
to the induced effects such as sedative, hypnotic,
and myorelaxing, ethanol is similar to tranquilizers
[6]. It potentiates the action of GABAergic agonists,
benzodiazepines, barbiturates. It is apparent that
the acute effect of ethanol enhances the GABAergic
transmission, increases the affinity of benzodia-
zepine receptors for 2H-diazepam [7].

In 1 hour after intraperitoneal administration
of ethanol in dose of 4.3 g/kg the 34—38% increase
in GABA was observed in rats’ brain tissue. In mice
fallen asleep after ethanol injection, the GABA con-
tent was 35% higher comparing to the content in the
brain of awakened mice. After single intraperitone-
al injection of ethanol (4 g/kg), the GABA content
increased by 10-30% in the cerebral cortex, hypo-
thalamus and medulla oblongata of mice. There is a
difference in the GABA content in the brain of mice
with different duration of ethanol sleep [5].

We have previously shown that heparin pre-
administration or combined administration of hep-
arin and ethanol is accompanied by a reduction in
the duration of sleep caused by ethanol. The reverse
picture is observed when endogenous heparin is
blocked by protamine sulfate. In this case, the du-
ration of ethanol sleep increases by 1.5—2 times [8].
However, studies of heparin and ethanol effects on
rat behavioral responses in the Open field test are
fragmented, and therefore these experiments were
performed.

AIM OF THE RESEARCH

To evaluate the effect of heparin and ethanol on
rats’ orientation exploratory behavior in the Open
field test depending on the sequence of administra-
tion and the time elapsed since injection.

MATERIALS AND METHODS

60 sexually mature outbred male rats weighing
200 + 10 kept on general vivarium diet were used
for the study. The studies were carried out in ac-
cordance with the rules of work and use of experi-
mental animals (Appendix to the the Ministry of
Health of the USSR Order No. 775 from 12.08.1977),
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Bapus. Vccire/JoBaHUSI OCYIIECTBJISIJIA B COOTBET-
CTBUM C IIPaBUJIAMH IIPOBEJIEHUST PAOOT U HCIIOJIb-
30BaHUS HKCIIEPUMEHTAIbHBIX KUBOTHBIX (IIpuito-
skeHue K [Ipukazy M3 CCCP N2 775 ot 12.08.1977),
«EBponelickoii KOHBEHITUEH O 3alUTe TO3BOHOY-
HBIX 3KUBOTHBIX, HCIOJIB3YEMBIX JIJIST SKCIIEPUMEH-
TOB WJINM B UHBIX HAYYHBIX [EIx» OT 18.03.1986 u
O3 PO «O 3amuTe *XKUBOTHBIX OT KECTOKOTO 00Opa-
MIEHUS» OT 01.01.1997.

B kauecTBe HCCIIElyEMBIX BEIIECTB HUCIIOJIb30-
BaJIUCh CJIEAYIONIHE TIPerapaThl: 1) BHICOKOMOJIEKY-
JIAPHBIA TelmapuH MPOU3BOJICTBA MOCKOBCKOTO 5H-
JIOKPUHHOT'O 3aBOJIa, COAEPKAINK B 1 MJI pacTBopa
5000 ME (1 ME = 0.0077 MI); 2) COUPT 3TUJIOBBII
pektudukat. VccaeayeMble BelllecTBa Pa3BOIAUIH
¢usnoornyeckuM pactBopoM (puU3pacTBOpOM) H
BBOJIMJIM BHYTPUOPIOMIMHHO B 00BEME 1 MJI B OIIpe-
JIEJIEHHOM TI0CJIe/IOBATEIbHOCTH, IPEAYCMOTPEH-
HOH YCJIOBUSIMU OIIBITA. BpeMsi MeK/1y BBE/IEHUSIMH
OBLIIO TTIOCTOSIHHBIM M COCTABJISIIIO 10 MHH.

YcraHoBKa JJIT TECTUPOBAHUS IIOBEJlEHYE-
CKUX peaKIUi KPbIC MPEACTABIAET COOOH IPAMO-
VTOJIBHYI0 KaMepy 100 X 100 CM C IJIaCTMacCCOBBI-
MU CT€HKaMH BBICOTOH 40 cM. IToJ1 M3roToBjIeH U3
0eJIoro TJIACTHKA, HA HEM YEPHOU KPAaCKOW HaHece-
Ha pelleTKa, JeJAIas ero Ha 25 paBHBIX KBajpa-
TOB 20 X 20 cM. OCBeIEHHOCTH IIJIOMIAKH BO Bpe-
MsI OIIBITa 200 JIK.

JKuBOTHOE moMeIaeTcss B IEeHTPaJIbHBIA KBa-
JlpaT, ¥ 3a HUM BejieTcsl HabJto/ieHue. BusyasibHO
MOACUYNUTHIBAETCA KOJIMUYECTBO OT/AEJIbHBIX ITOBEIEH-
YEeCKUX aKTOB, BHIIIOJIHEHHBIX B Te€UEHUE 5 MUH. 3a-
MMUCh OCYINECTBJISIETCS BPYYHYIO € IOCJEAYIOIIEeH
00pabOTKOM HAa KOMIIBIOTEPE, KAXKJIOMY IIOBEJIEHYE-
CKOMY aKTy COOTBETCTBYET COOCTBEHHBIN KOJ: JIO-
KOMOITMsI, BEPTUKAJIbHbIE CTOHKH, OMOCPEIOBAHHO
CBsI3aHHBIE C OPUEHTHPOBOYHO-KCCIIEIOBATETbCKUM
noBezieHreM [9—11].

Cratuctuyeckasi 00paboTKa SKCIIEpUMEHTAb-
HBIX JIAaHHBIX ObLJIa BBIITOJIHEHA C IIOMOIIBIO IIPO-
rpamMbl «Buocrat». [l cpaBHEHUS HECKOJIBKHUX
TPYII HCIOJIb30BaK KpuTepuii CThIOAEHTA s
MHO>KECTBEHHBIX CPaBHEHUH [12].

BHYTpUOPIOIIMHHOE BBEJEHHE DTAHOJIA B /103€
5 T/KT (TecToBasi /103a) COMMPOBOK/IAIOCH CHUKEHH-
€M JIOKOMOTOPHOI aKTHBHOCTH KPBIC B TEUEHHE BCE-
ro BpeMeHH HabuoneHus (1, 6 u 24 1). Makcumastb-
HOE CHHJKEHME TOPU30HTAJIbHOH aKTUBHOCTHU OT-
HOCHTEJIbHO KOHTPOJISI OTMEYAJIOCh YepPe3 24 U IM0-
cJIe BBEJIEH M ATAHOJIa U COCTABJISIO 11.3 + 1.1 aKTa/
5 MMH IPOTHB 30.3 + 4.3 aKTa/5 MMH B IPYIIIE KOH-
TpoJs (BBeneHHe puspacTBopa) (Tabiuia).

“European Convention for the Protection of Ver-
tebrate Animals Used for Experimental and other
Scientific Purposes” from 18.03.1986 and the Fe-
deral Law of the Russian Federation “On the Pro-
tection of Animals against Cruel Treatment” from
01.01.1997.

The following preparations were used as test
substances: 1) high molecular heparin produced by
the Moscow Endocrine Plant containing 5000 IU in
1 ml of the solution (1 IU = 0.0077 mg); 2) rectified
ethyl alcohol. The test substances were diluted in
normal saline solution and administered intraperi-
toneally in the volume of 1 ml in a certain sequence
provided by experimental conditions. The time be-
tween injections was 10 min constantly.

The rats’ behavioral reactions testing set is a
rectangular chamber 100 x 100 cm with plastic
walls of 40 cm high. The floor is made of white plas-
tic with a black painted grid on it. The grid divides
the floor into 25 equal squares 20 x 20 cm. The il-
lumination of the site during experiment is 200 1x.

An animal is placed in the central square and
monitored. The number of individual behavioral
acts performed during 5 minutes is visually count-
ed. The recording is carried out manually with sub-
sequent processing on a computer. Each behavioral
act corresponds to its own code: locomotion, up-
right postures indirectly related to orientation ex-
ploratory behavior [9—11].

Statistical processing of experimental data was
carried out using “Biostat” program, Student t-test
for multiple comparisons was used to compare se-
veral groups [12].

Intraperitoneal administration of ethanol at a
dose of 5 g/kg (test dose) was accompanied by de-
crease in rat locomotor activity throughout the ob-
servation time (1, 6 and 24 hours). The maximum
decrease in horizontal activity as compared to the
control was observed in 24 hours after the injec-
tion of ethanol and was 11.3 + 1.1 act/5 min versus
30.3 + 4.3 act/5 min in the control group (injection
of normal saline) (Table).

Heparin injection at a dose of 500 1U/kg after
the previous ethanol injection (test dose) reverses
the picture of locomotor activity, increasing the
indices of behavioral acts both in relation to the
control and in relation to the data obtained with
ethanol injection. Administration of preparations
according to the scheme “heparin, then ethanol”
differs from the previous series as horizontal activ-
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Uupeknusa remapuHa B 7o03e 500 ME/kr Ha
done geiicTBus sTaHOMa (TECTOBAs 7103a) PEBEPCHU-
pyeT KapTUHY JIOKOMOTOPHON aKTUBHOCTH, yBEJIH-
yrBas MOKA3aTeJN ITOBEJEHUYECKUX aKTOB KaK OT-
HOCHUTEJIbHO KOHTPOJIS, TAK ¥ OTHOCUTEJIHHO JaH-
HBIX, IIOJIyYeHHBIX [IPU MHBEKI[UH TaHoJIa. BBee-
HUE II0 CXeMe «TellaphH, 3aT€M STaHOJ» OTIHYAET-
Cs1 OT TIIPEABIYIIEH CEPUU TEM, UTO Yepe3 1 U MOocie
[IpUMEHEHHUs] TelaprHa W STAaHOJA TOPHU30HTAJIb-
Has aKTUBHOCTH CHUIKAeTCs 0 16.7 + 1.7 aKTa/5 MUH
(B mpeapIAyIel cepuu 52.0 + 4.8 akTa/5 MUH), a K
24 4 BOCCTAHABJIMBAIOTCS BBICOKHE IIOKA3aTEJIH JIO-
KOMOIIMH (CM. TabJIHITy).

Beenenue nakyoupoBanHoi npu 37 °C B Teue-
HHEe 30 MHUH In vitro cMecH renapuHa ¢ 3TaHOJIOM
B COOTHOIIEHUH 1 : 20 BBI3BIBAET CHUKEHUE JIOKO-
MOITUM 4Yepe3 1 yac Iocjie UHBEKIUH, a yepe3 6 u
24 4 — ee yBeJIMUEHHE JI0 46—47 aKTOB/5 MUH (CM.
TabIuIy).

Corsnacuo runorese fI. Bypema u coasr. [10],
[IOMeIeHre KUBOTHOTO B HOBOE OKDPY’KEHUE Be-
JIeT K BO3HUKHOBEHHUIO KCCJIEIOBATEIHCKOTO II0-
BeJleHUs, KOTOPOMY B TO K€ BpeMs MPEHsiTCTBY-
IOT YCJIOBHU S, BBI3BIBAIOIIUE CTPaX. J[BE aHTarOHHU-
CTUYECKHE TEHEHIIUHU XapaKTEePU3YIOTCA PasHOMN
MPOTSI’KEHHOCTHIO0 BO BpeMeHH. 110 3TO MpUYKHE,
HECMOTPS Ha YMEHbIIEHHE CTPaxa, FTOPU30HTAJIb-
Hasl aKTUBHOCTD KUBOTHOTO K KOHILY IIEPBOK ce-
pUU OIBITOB CHHKAeTCsA. B HAIIUX 3KCIIepUMEH-
Tax yepe3 24 U MOCJe BBEJAEHHUs 3TaHOJIA IMOKa3a-
TEJIN JIOKOMOIIUHM PE3KO CHUKAIOTCs, a IIPU CoYe-
TaHHOM JIEHCTBUU 3TAHOJIA C TellapUHOM HaOJII0-
JlaeTcs JOCTOBEPHOE TOBBIIIEHHE TOPU30HTaIbHOM
aKTUBHOCTH, UTO, BUAUMO, CBI3aHO CO CHUXKEHHUEM
TPeBOKHO-GOONYECKOH peaKIuU U IOTEHIMPOBa-

ity is reduced to 16.7 + 1.7 act/5 min in 1 hour af-
ter heparin and ethanol injections (in the previous
series 52.0 + 4.8 act/5 min), and by 24 hours high
indices of locomotion are restored (Table).

Administration of mixture of heparin and et-
hanol in 1 : 20 ratio incubated at 37°C for 30 min
in vitro causes a decrease in locomotion in 1 hour
after injection, and an increase up to 46—47 acts/
5 min in 6 and 24 hours (Table).

According to the hypothesis of J. Buresh et al.
[10], placing an animal in a new environment leads
to the emergence of exploratory behavior which at
the same time is hindered by the conditions caus-
ing fear. The two antagonistic tendencies differ in
length over time. Therefore, despite reduced fear,
the horizontal activity of the animal is reduced by
the end of the first series of experiments. In our ex-
periments, 24 hours after the injection of ethanol,
the locomotion indices are sharply decreased, and
with ethanol and heparin combined action, a sig-
nificant increase in horizontal activity is observed,
which is probably due to a decrease in the anxiety-
phobic response and potentiation of the orientation
exploratory reflex.

One of the indicators of the exploratory be-
havior of rats is the evaluation of the number of
upright postures within 5 minutes, given that the
experimental conditions are similar to those taken
into account in the study of horizontal activity. On
ethanol intraperitoneal administration at a dose of
5 g/kg, the number of upright postures decreased
relative to the control values, and no recovery was
observed in 24 hours after its administration (see
Fig.).

Jloxkomorus Kpbic B Tecte « OTKPBITOE [10JIe» IIPU BBEAEHUHU STAHOJIA U relaprHa (aKToB/5 MUH)
Rats locomotion in Open field test on ethanol and heparin administration (acts/5 min)

YcnoBus 9KCIepuMeHTa

Bpewms nociie BBeieHus, 1 / Time after administration, h

Experimental conditions 1 6 24
duspactsop (koHTposib) / Normal saline (control) 34.6 £ 4.9 30.0 + 3.8 30.3 £ 4.3
Tenapus (500 ME/kr) / Heparin (500 IU/kg) 28.6 + 3.1* 25.0 £ 2.2 24.5+ 3.7
Aranox (5 r/kr) / Ethanol (5 g/kg) 31.3£3.6 227+2.3 11.3 + 1.1%
Aranou (5 1/Kr), 3ateM renapud (500 ME/kr) 52.0 + 4.8%% 47.3 £ 3.9%% 46.0 + 3.8%%
Ethanol (5 g/kg), then heparin (500 IU/kg)

Tenapun (500 ME/kr), 3aTeM 3TaHoJI (5 T/KT) 16.7 + 1.7%% 20.3 £ 1.6* 41.4 + 3.7%%
Heparin (500 IU/kg), then ethanol (5 g/kg)

Temapus + stanon (1 : 20) / Heparin + ethanol (1 : 20) 26.3 + 2.2% 47.5 £ 3.5%% 46.7 + 3.2%%

*Pa3Inuus MeX/1y KOHTPOJIBHOM U SKCIIEPUMEHTATBHBIME IPYIIIIAMHU CTATUCTHUYECKH 3HAYUMEBI (P < 0.05).
Differences between the control and the experimental groups are statistically significant (p < 0.05).
*Paznuausa Mex/y FpyIIaMu «TaHoI» U «DTaHOJ, 3aTeM TenapiH», «[enapyH, 3aTeM 3TaHOJI», «['ellapuH + 3TaHOJI» CTATUCTHYECKU

3HaYUMBI (p < 0.05).

Differences between the following groups “Ethanol” and “Ethanol, then Heparin”, “Heparin, then ethanol”, “Heparin + ethanol” are

statistically significant (p < 0.05).
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HUEeM OPHUEHTHPOBOYHO-UCCIIEI0BATEIbCKOT0 ped-
JleKca.

OnHUM H3 HoKasaresed HCCie0BaTeIbCKOTO
IIOBeJIeHU s KPBIC ABJIAETCA OlleHKA KOJINYecTBa Bep-
THKaJIbHBIX CTOEK B TeYeHHe 5 MHUH, IIpUYeM yCJIO-
BUSA DKCIIEDUMEHTOB AaHAJIOTUYHBI TeM, KOTOpBIE
YUIUTBIBAJIUCH [IPU UCCIIEZIOBAHUY TOPU30HTAIbHOU
aKTUBHOCTH. IIpu BHYTPHODIONIMHHOM BBeJIEHUU
STAHOJIA B JI03€ 5 I/KI KOJUYECTBO BEPTUKAJIBHBIX
CTOEK CHMKaeTCsA OTHOCUTEJIbHO KOHTPOJIBHBIX Be-
JINYMH, IPUYEM BOCCTAHOBJIEHUA Yepe3 24 4 II0cJIe
BBeZIeHUS He HAaOII0/1aJ10Ch (PUCYHOK).

lenapys u 3TaHOJI, B 3aBUCUMOCTH OT II0CJIE/I0-
BaTeJIbHOCTU BBeJIEHUN, pa3HOHANIPABJIEHHO BJIUA-
0T Ha KOJIUYECTBO aKTOB BEPTUKAJIBHON aKTUBHO-
ctu. IIpu wHbeKIUY remapuHa B A03e 500 ME/kr
Ha ¢oHe [eHCcTBUA HTAHOJA KOJIUYECTBO BEPTU-
KaJIbHBIX CTOEK OTHOCUTEJIBbHO KOHTPOJIS CHUXKa-
ercs. IIpy ncmosp30BaHUN pPEBEPCUBHOMN ITOCTIEN0-
BaTeJIbHOCTU BBEJIEHUH, T. €. 3TAHOJ Ha (poHe rema-
pYHa, 3HAUUTEJIbHbIE U3MEeHEeHU I HaOJTIOIAaI0TCS Ue-
pes3 24 4 mnocJie UHbEKIUY, IPUYeM B 3TOT BPeMeH-
HOH IPOMEXYTOK KOJINUECTBO BEPTUKAJIBHBIX CTO-

[un
o
1

KosimuectBo aktoB / The acts number
(o))
1

Heparin and ethanol, depending on the se-
quence of administration, have a multidirectional
effect on the number of vertical activity acts. When
heparin is injected at a dose of 500 IU/kg against
the background of ethanol, the number of upright
postures in reference to the control decreases.
When using a reverse sequence of injections, i.e.
ethanol against the background of heparin, signifi-
cant changes are observed in 24 hours after injec-
tion. Notably during this period the number of up-
right postures reaches 8.0 + 1.2 act/5 min versus
5.3 + 1.2 in the control group and 3.0 + 0.3 act/
5 min in the ethanol group administration. When
heparin and ethanol are combined as a mixture in
1: 20, in 1 and 6 hours the number of upright pos-
tures is significantly lower in reference to both the
control and the ethanol-only groups (see Fig.).

Analyzing the obtained data, it can be conclud-
ed that ethanol alters rats’ behavioral responses,
reducing horizontal and vertical activity, thus par-
tially blocking orientation exploratory reflexes. At
the neurochemical level, ethanol is known to se-

*%

1 2 3

1h

- 64 2449
6h 24h

BepTukasibHble CTOUKHY (aKTOB/5 MUH) KPbIC B TecTe « OTKPBITOE T10JIe» PU BBEJIEHUH 3TAHOJIA U rerapruHa
(1 — UHTaKTHBIE KPBICHI; 2 — duspacTBop (KOHTPOJIb); 3 — remnapuH (500 ME/kr); 4 — aTano (5.0 T/Kr); 5 — 3TaHOJI, 3aTeM TellapyH;
6 — TeIapyH, 3aTeM TAHOJI; 7 — TeNapuH + 5TaHoJ (1 : 20); *pasjIuunsa MesKIy KOHTPOJIbHOU U SKCIIEPUMEHTAIbHBIMY TPYIIIIAMH CTATH-
CTHUECKH 3HAYMMEI (P < 0.05); ¥pasindus Mex/Iy TPyIIaMu 4—7 CTATUCTUYECKU 3HAYUMBI (p < 0.05)
Rats’ upright postures (acts/5 min) in Open field test in ethanol and heparin administration
(1 — intact rats; 2 — normal saline (control); 3 — heparin (500 IU/kg); 4 — ethanol (5.0 g/kg); 5 — ethanol, then heparin; 6 — heparin,
then ethanol; 7 — heparin + ethanol (1 : 20); * differences between the control and the experimental groups are statistically significant
(p < 0.05); *differences between groups 4—7 are statistically significant (p < 0.05)
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€K JIOCTUTaeT 8.0 + 1.2 aKTa/5 MUH IPOTHB 5.3 + 1.2
B KOHTDOJIE U 3.0 + 0.3 aKTa/5 MUH — IIpU BBeJie-
HUU 3TaHoa. [Ipy coOYeTaHHOM BBEJIEHUU Telapu-
Ha C 9TAHOJIOM B BU/IE CMECH B COOTHOIIIEHUH 1 : 20
yepe3 1 ¥ 6 9 KOJINYECTBO BEPTUKAJIBHBIX CTOEK JI0-
CTOBEPHO HIKE KaK OTHOCUTEIHFHO KOHTPOJIA, TAK U
IPYIIBL, B KOTOPOH KUCIOJIB30BAJICS TOJIBKO 3TAHOJ
(CcM. PUCYHOK).

AHanmusupys IOJy4YeHHbIe JAaHHbIE, MOXKHO
3aKJIIOUHUTH, YTO ITAHOJ U3MEHSIET IOBE/IEHUECKE
PeaxIuu KpbIc, CHUKA A FTOPU30HTAIBHYIO U BEPTH-
KaJIbHYI0 aKTUBHOCTD, YACTUYHO OJIOKUPYS, TAKUM
06pa3oM, OpPHUEHTHPOBOYHO-UCCJIE/IOBATEHCKLIE
pedrekcbl. Kak u3BeCTHO, Ha HEHPOXUMUYECKOM
YPOBHE 5TaHOJ H30MpaTesbHO BO3JIEHCTBYeT HaA
(DYHKIHNIO KaTeXOJIAMUHEPTUYECKUX, XOJMHEPIH-
yecknx, TAMK-epruueckux M MENTHEPrUYECKUX
HEUPOHHBIX cHucTeM. PaHee OBLIIO MOKA3aHO, YTO Te-
MapUH CHHUKAET BPEeMsS HAPKOTHYECKOTO CHA, BbI-
3BAHHOTO TaMMa-OKCUMACJISHOH KHUCJIOTOW, SBJIsA-
tomelicsa GyHKIMoHaIbHbIM aHasorom TAMK [13].
OueBH/THO, YTO OCTPOE BOB3/IEHCTBHE ITAHOJA YCH-
suBaeT TAMK-epruyeckyro TpaHCMHUCCHIO [5].

TerapuH pa3HOHAIIPABJIEHHO EUCTBYET Ha pea-
JIN3ALUI0 UCCIIEIOBATEIbCKUX pedIeKCOB BKCIIepH-
MEHTAJIbHBIX JKUBOTHBIX B 3aBUCHMOCTH OT IOCJIe-
JIOBATEJILHOCTHU €r0 BBEJEHUU U BpPEMEHH, IIPOIIe/-
IIIETO ¢ MOMEHTA BBeJleHu 1. Tak, ecyiu Ipu BBeIEHUN
STaHOJIA BOCCTAHOBJIEHUS HCCJIE/[yEMBIX ITOKa3aTe-
Jlell B TeUeHUe 24 YacOB OT MOMEHTA MHBEKI[UH He
Ha0JII0/IAeT s, TO IIPU COYETAHHOM IIPUMEHEHUH ATa-
HOJIA U TellapyHa B Pa3HbIX BapUaNUAX B OOJIBIINH-
CTBE CJIyYaeB PETUCTPHUPYETCS ITOJTHOE BOCCTAHOBIIE-
HUE, a YaCTO U YBeJINUeHNe TOPU30HTAILHON U Bep-
THUKAJIbHOW aKTUBHOCTH OTHOCUTEJIBHO KOHTDPOJIb-
HBIX BenunH. OTHUM U3 BO3MOXKHBIX MEXaHU3MOB
AHTHU/IOTHOTO JIEHCTBUS TellapHUHa SBJISETCS €r0 U3-
BeCTHasi COCOOHOCTHh 0OPa30BHIBATH KOMILJIEKCHBIE
COETMHEHU S ¢ OOIBIINM KOJTMYECTBOM XUMUUECKUX
COeIUHEHUH Pa3JINYHON CTPYKTYPHI.

SAK/IIOUEHMUNE

B pesysbTaTe MpOBEAEHHBIX UCCIIEOBAHUH BbI-
AIBJIEHO, YTO B IIPUCYTCTBUHU r'ellapuHa JIOKOMOTOP-
Has aKTUBHOCTDH KPBIC CHUIKAETCA B 3HAYUTEIHHO
MEHbIIIeN CTEIeH!, YeM IIPH BBEIEHUH TOJIBKO JTa-
Hosla. OpHEHTHUPOBOYHO-UCCJIEIOBATEIbCKOE II0-
BeJleHUE JKUBOTHBIX (BEPTHUKAJIbHBIE CTOHKHU) IPHU
IIpeBapUTeIbHOM BBeJIEHUH rellapyuHa U3MeHAI0T-

CIIMCOK JIUTEPATYPbI

1. Koob G.F., Roberts A.J., Schulteis G. et al. Neurocir-
cuitry targets in ethanol reward and dependence //
Alcohol. Clin. Exp. Res. 1998. Vol. 22 (1). P. 3—9.

lectively affect the function of catecholaminergic,
cholinergic, GABAergic, and peptidergic neural
systems. It has been previously shown that heparin
reduces the time of drug induced sleep caused by
gamma-oxybutyric acid, which is a functional ana-
logue of GABA [13]. It is apparent that the acute ef-
fect of ethanol enhances the GABAergic transmis-
sion [5].

Heparin has a multidirectional effect on the
implementation of the exploratory reflexes of ex-
perimental animals depending on the sequence of
its administration and the time from dosing. So,
when ethanol is administered, no recovery of the
test values is observed within 24 hours from the
moment of injection; then with the combined use of
ethanol and heparin in different variations in ma-
jority of cases the complete recovery, and often an
increase in horizontal and vertical activity in refe-
rence to the control values is registered. One pos-
sible mechanism of antidote action of heparin is its
known ability to form complex compounds with a
large number of chemicals of different structure.

CONCLUSION

As a result of the conducted studies, it was
found that in the presence of heparin, rats’ locomo-
tor activity decreases to a much lesser extent than
when ethanol alone is administered. The orienta-
tion exploratory behavior of animals (upright pos-
tures) in case of preliminary administration of he-
parin is changed in similar way. The authors believe
that this effect is connected with the interaction of
heparin with ethanol, and formation of the complex
compound in which ethanol activity is significantly
reduced.
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CA aHAJIOTUYHBIM CHOCOﬁOM. ABTOpI)I CHUHUTAIOT, UYTO
3TOT 3P (PEKT CBsA3aH C B3aUMOJIEHCTBHEM T'elapruHa
¢ 3TAHOJIOM ¢ 0Opa3oBaHUEM KOMILJIEKCHOTO COEH-
HEHUA, IPX KOTOPOM aKTHUBHOCTD 3TaHOJIAa B 3HAYU-
TeHBHOﬁ CTEeIIEeHH CHUXKaAETCA.

KoHdIuKT HHTEpEeCcOB. ABTOPHI 3a5BJISIOT 00
OTCYTCTBUU KOH(MIINKTA HUHTEPECOB.
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