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Effect of Dalargin on Free Radical Processes in Rat Blood at Hypothermia

MavaHi MOHAMMED T. JABER, J.G. IsmaiLova, M.D. AsTavevA, N.K. KLICHKHANOV
Dagestan State University, Makhachkala, Russia

Y HEeHapKOTU3UPOBAHHBIX TOMOHOTEPMHBIX JKHBOTHBIX
IIPY CHIDKEHUH TEMIIepaTyphl Tela pa3BUBACTCS] MOLIHAS
CTpPECCOpHAs peakuusi, KOTopas criocodcTByeT nepudepu-
YeCKOH BAa30KOHCTPHUKIMM M 3aIyCKYy COKPAaTHUTEIHLHOTO
1 HECOKPATHUTENIFHOTO TEPMOTeHe3a. DHEepreTnIecKuii 00-
MEH TECHO CBsI3aH C TeHepaluel akTHBHBIX (hopM KHCI0po-
na (ADK) 1 cCOOTBETCTBYIOIIIX CBOOOAHOPAANKAIBHBIX IIPO-
[IECCOB, KOTOPbIE MPECTABISIOT 3HAUYUTEIBHYIO YyTpo3y
HOpMaJIbHOMY ()YHKIIMOHMPOBAHUIO KJIETOYHBIX MEXaHU3-
MOB. [To3TOMy MOUCK CTIOCOOOB 3aIUTHI CTPYKTYP KIETOK
OT OKUCJIUTEJIEHOTO TIOBPEKACHHUS MIPU TUIIOTEPMUH TIPe-
CTaBIISICT CYIIECTBEHHBIH HHTEpEC.

B nannoii paboTe n3yyeHa HHTEHCUBHOCTH CBOOOJHOpa-
JIMKaJIBHBIX TIPOLIECCOB B SPUTPOLUTAX KPBIC IPH THIIOTEP-
MUH pa3HOU ITYOHHBI U JUTUTEIBHOCTH, a TAK)KE BBEICHUH
«Jlanaprunay.

HccenoBaHus BBIIOMHEHBI HAa caMIlaX KpbIC JTHHHUU
Bucrap. ['unorepMuio BbI3bIBaIM HAPYKHBIM OXJIAXJE-
Huem. Temnieparypy Tena kpsic cHuxanu 10 30 u 20°C. T'u-
norepmuto 30°C npoaoHTHpOBaIIK TaKkke B TeueHue 3 4. MH-
TeHCcHBHOCTH reHeparn ADK oreHuBaIu 0 ConepKaHHIo
B IIJIa3Me KPOBH MOYEBOH KHCIIOTHI M CTAOMIIBHBIX IIPOTyKTOB
oKcuza a3oTa. B aputponmTax u ux MeMOpaHax OnpeneIsm
MIPOYKTHI OKUCIUTEILHON MOAN(DUKALIUH JIUITHIOB 1 OeI-
KOB, COJICp)KaHHE BOCCTAHOBJICHHOTO TIIyTaTHOHA, aKTHB-
HOCTh cynepokcuancmyTassl (COJl) u karamnasbl.

KparkoBpemennas rumorepmust 30°C ctumynupyert 06-
pasoBanne ADQK B KpoBH, OKHCIUTENEHYIO0 MOAH(DUKAIIHIO
JUMAZOB ¥ OEIKOB MEeMOpaH 3pUTPOLMTOB, CHHKAET CO-
JiepKaHKEe BOCCTAHOBJIEHHOTO TIIyTaTHOHA B 9PUTPOIUTAX.
IIpu npononrupoBarnu runotepmuu 30°C B Teuenue 3 9
BO3pacTaeT akTUBHOCTh aHTHOKCHAAHTHON 3aIUTHI 3PUTPO-
LIUTOB M CHIDKACTCS CTENIEHb OKUCIUTENBHOW MOIU(HKa-
Ui MeMOpaHHbIX OenkoB. [mybokas runorepmust (20°C)
yMmenbaet npoaykuuio AOK B kpoBH, cTeneHb OKHCITH-
TEJIEHON MOIM(HKAIINH JIUITHI0B 1 OEIIKOB MEMOpaH 3pUT-
poruros. Takum 006pa3oM, IpH KPaTKOBPEMEHHON yMepeH-
HOH TUIIOTEPMHH B KPOBH MHTCHCUPHUITUPYIOTCSI CBOOOTHO-
panuKanbHbIE TPOIIECCHI.

Jist mpenynpexaeHus pa3BUTHS OKUCIUTEIHHOTO
cTpecca IpH KpatkoBpeMeHHoU runorepmuu 30°C :KHBOT-
HBIM 3a 30 MHH 710 X0JIOZOBOTO BO3ACHCTBHUS BHYTPHOPIO-
HIMHHO BBOJIIJIM CHHTETHYECKUIN aHAJIOT Jieii-oHKeaarHa
rekcanentun «J{anapruny (100 MKr/kr). YCTaHOBJICHO, 4TO
NP TUIIOTEPMUU Ha (DOHE JanapriHa He MOBBILIAeTCs ypo-
BEHb KapOOHUIMPOBAaHUS OCIIKOB MEMOPaH SPUTPOLIUTOB,
HE CHIKAeTCs CofiepyKaHNe BOCCTAHOBJICHHOTO IITyTaTHOHA
B OPUTPOLUTAX, HEe M3MeHsieTcst akTuBHOCTh COJI u tocToBep-
HO BO3pacTaeT akTUBHOCTh KaTalla3bl B 3PUTPOLIUTAX.

Taknum 0Opa3om, MpeBeHTHBHOE BBeIeHNE «/lamapriuna»
MIPEIOTBPAIIAET PAa3BUTHE OKHCIUTEIBHOTO CTpecca B KPOBU
KpBIC IpH KpaTKoBpeMeHHoH runotepmun 30°C.
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In non-narcotized homoeothermic animals under body
temperature decrease there is developed a strong stress
response, contributing to peripheral vasoconstriction and
triggering shivering and non-shivering thermogeneses.
Energy metabolism is closely related to generation of
reactive oxygen species (ROS) and corresponding free ra-
dical processes, representing a significant threat for normal
functioning of cell mechanisms. Therefore the search for
ways to protect cell structures against oxidative damage
during hypothermia is of considerable interest.

In this research we investigated the intensity of free
radical processes in rat erythrocytes under hypothermia of
different depth and duration, as well as Dalargin introduc-
tion.

The experiments were performed in Wistar male rats.
Hypothermia was induced by external cooling. Rat’s body
temperature was reduced down to 30 and 20°C. Hypothermia
of 30°C was also prolonged within 3 hrs. The intensity of
ROS generation was assessed by the content of uric acid
and stable products of nitric oxide in blood plasma. In eryth-
rocytes and their membranes there were determined the
products of oxidative modification of lipids and proteins,
the content of reduced glutathione, superoxide dismutase
(SOD) and catalase activity.

Short-term hypothermia of 30°C stimulates the ROS for-
mation in blood, oxidative modification of lipids and pro-
teins of erythrocyte membranes, decreases the content of
reduced glutathione in erythrocytes. Under prolonged 30°C
hypothermia within 3 hrs there is an increase in the activity
of erythrocyte antioxidant protection and decrease in oxi-
dative modification degree of membrane proteins. Deep
hypothermia (20°C) reduces the ROS production in blood,
the degree of oxidative modification of lipids and proteins
of erythrocyte membranes. Thus, under a short-term mode-
rate hypothermia there is the intensification of free radical
processes in blood.

To prevent the oxidative stress development under a
short-term 30°C hypothermia the animals 30 min prior to
cold effect received intraperitoneally a synthetic analogue
of leu-enkephalin: hexapeptide Dalargin (100 pg/kg). It was
established, that under hypothermia at the background of
dalargin there were no increase in protein carbonylation of
erythrocyte membranes, no decrease in the content of re-
duced glutathione in erythrocytes, no change in SOD activity
and statistically significant increase in catalase activity in
erythrocytes.

Thus, a preventive introduction of Dalargin prevents
the oxidative stress development in rat blood under a short-
term 30°C hypothermia.
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