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ITens paboThI: U3yUYCHUE BIUSHHS T€CIICPUIH-
Ha, TUOCMHHA, (UIaBHIIMHA ¥ KBEPLETHHA HA aKTHB-
Hocth NADPH-GSH-3aBucumoit gepmeHTarnBHON
CHUCTEMBI U TIOKa3aTeNld 3HEPTeTHYECKOro oOMeHa B
MICYCHH TIPU KYPCOBOM BBEICHUH 3I0POBBIM KUBOT-
HBIM.

Marepuanbl M METOBI MCCIETOBAHVIA: TeCTIe-
PUIUH, AMOCMUH U (DIIaBUIIMH OBLTH BBIJCICHBI HA Ka-
dhenpe opranmueckor xumun [IMOU u3 pactureasHO-
'O CBIPbS MOJ] pYKOBOACTBOM Mpodeccopa OraHecsiHa
3.T., kBepuerun — ¢upmel Merk. IIpu nomonwm du-
3UKO-XMMHYCCKUX METOIOB aHaIM3a: TeMIIepary-
pbl mnaBnenusd, YO-, UK- u IIMP-cnekrpockonuu,
TOHKOCIIOWHON 1 OyMa)KHOUW XpomMaTtorpaduu, Ipoos!
CMEITICHUS TOATBEP)KICHO CTPOCHHUE BBIICICHHBIX
BemecTB. OmpITel ObUTM TIpoBeneHBl Ha 30 OenbIx
OecnopomHbIX KpbIcax oboero moia, Mmaccoit 180-200
. OnBITHBIC KUBOTHBIC B TCUCHHE 12 MHEW moiryda-
JIM TE€CIICPUINH, TUOCMHUH, KBEPLETHH U (JIAaBUIIUH B
no3e 100 Mr/kr nepopaibHO B BHJIC BOJHOM CyCIICH-
3un. KoHTposem ciry>kuiia rpynrna >KHBOTHBIX, KOTO-
PBIM BBOJHMIIM TaKoW ke 00beM pacTBopuTelisi. B mo-
CTBSICPHOMN (PpaKIIUK IEUSHU U3MEPSUIA AKTUBHOCTH
mrytarnoHnepokcuaassl (I'T1), mryrTatmoHpemyKTas3sl
(T'P), riyrarnon-S-tpancdepassl (I'- S-TP), NADP'-
penykra3: wamnaraeruaporeHazsi(M/IY), mroko30-
6-bocarneruaporenassl (I-6-D/A) u uzonUTpaT-
nerunporenassl (MIJI). B romorenare mnedeHu
onpenensy coaepkanne GSH, TIIFOKO35bI, TIMKOTEHA,
nupyBara, nakrata u AT®. B MHTOXOHApPHAIBHOM
(dbpakuuu TMEYCHN M3MEPSUTH aKTUBHOCTH CYKITMHAT-
nerunporenassl (CHIN), mutoxpomokcumaszsr (L[TO),
Mg?*-ATda3br.

PesynbraThl: yCTaHOBIEHO, YTO B PE3yJbTare
KypCOBOTO BBEACHHUS HCCICAYEMbIX (DIIaBOHOUIOB
HaOJIFOIAIOCh TIOBHINICHUE CONCPYKAHWS B IICUCHU
kpbic GSH u aktuBHOCTH ML, I'-6-®OAI 1 MLI/T.

45

Purpose of the work was to study hesperidin,
diosmin, flavicin, and quercetine for the activity of
NADPH-GSH-dependent fermentative system and
the indices of energetic exchange in liver with the
course administration to healthy animals.

Materials and methods of the study: hesperi-
din, diosmin, and flavicin were isolated at the depart-
ment of Organic Chemistry at Pyatigorsk Medical and
Pharmaceutical Institute from the raw plants under
the direction of Professor E.T. Oganesyan; quercetine
was produced by Merk business. Using physical and
chemical methods of analysis: melting temperature,
UV, IR, and PMR spectroscopy thin layered and paper
chromatography, probes of blending we have proven
the structure of the isolated substances. The trials
were carried out using 30 outbred rats of both sexes
weighed 180-200 g. Experimental animals received
hesperidin, diosmin, quercetine, and flavicin at dose
100 mg/kg perorally in form of water excipient dur-
ing 12 days. The animal group with the same volume
of solvent was taken as the control. In a postnuclear
section of liver we measured activities of glutathione
peroxidase (GP), glutathione reductase (GR), gluta-
thione S-transferase (G-S-TR), NADP*-reductases:
malate dehydrogenase (MDH), glucose-6-phosphate
dehydrogenase (G-6-PDH), and isocitrate dehydro-
genase (IDH). In a liver homogenate we determined
the content of GSH, glucoses, glycogen, pyruvate,
lactate, and ATP. In mitochondrial section of lever
we measured the activity of succinate dehydrogenase
(SDH), cytochrome oxydase (CTO), Mg?*-ATPase.

Results: we have established that as the result
of a course administration of the flavonoids under
study we could note the raise of the content of GSH in
rats’ liver and increase of MDH, G-6-PDH, and IDH
activity. Taking into the consideration the role of GSH
in the enhancement of resistance to the action of dif-
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VYyursiBast pons GSH B MOBBIIIEHNH yCTOHYMBOCTH
K IGHCTBHIO pa3HOOOPa3HBIX MOBPEXJAOIINX (PaKTO-
POB, BKIIIOYasi aKTHBAIMIO CBOOOIHO-PaAMKaIbHOTO
OKHCJICHUS, yCUIIeHHE (IaBOHOMAAMH TIIyTaTHOHO-
BOTO 3B€Ha AHTHOKCHUAAHTHOH 3alIUThl CHOCOOCTBYET
(OpMHPOBaHHIO CKPBITOTO pE3€pBa, MOBHILAIOIIETO
MOIIHOCTb 3HJOT€HHON AHTHOKCUIAHTHOU CUCTEMBI
Y TO3BOJIAIONIET0 00eceunTh 3hQeKTuBHYI0 paboTy
3TOU CHCTEMBI B YCIIOBUSX OKUCIHUTEIBLHOTO CTpecca.
[ToBeimenne akruBHocTH NADP*-penykras, npuHu-
Maroux ydactue B pereHepaunu GSH u3 oxucnen-
HOM (OPMBI, MOKET OBITH CBSI3aHO C MPOTOHOGOP-
HBIMU CBOWCTBaMH ()JIaBOHOUIOB U CHOCOOHOCTBIO
CO3aBaTh B KJIETKE PE3€PB OKUCICHHBIX HUKOTHHA-
MuaHBIX KopepmenToB (NAD™ u NADP*) - kodakro-
poB NADP*-penykra3. B oTHomeHun moxasareneit
SHEPTeTHYECKOro 0OMEeHa B HAIlUX HCCIEeNOBaHMUIX
BBISIBIICHO TOBBILIEHHE COAEpKAHWA B TIEYCHU ITH-
pyBaTta ¢ OJHOBPEMEHHBIM CHIDKEHHEM JIaKTara,
CHUXCHUE COAECPIKAHUS IIFOKO3BI C COXPAHEHUEM CO-
JieprKaHuUs TIIMKOTeHA, TOBBIIICHUE aKTHBHOCTH Mg*'-
AT®a3sl v conepxanust ATD B neuenu. [lomydennsle
JaHHBIE MOTYT CBHICTENHCTBOBATH O CHOCOOHOCTH
(1aBOHOMJOB AKTUBUPOBATH JIHEPrOMPOAYKIHUIO B
Xole TIMKoNM3a Oe3 pa3BUTUS METabOIN4eCcKOro
aIma03a, yTo SIBJIAETCS Ba)KHBIM MOMEHTOM B ITOBBI-
LICHUH 00IIel PEe3UCTEHTHOCTU K JCHCTBUIO TaKOTO
MOBpEXKAAONMEro (aKTopa, Kak THIMOKcHsA. [IOBBI-
menne Mg?'-AT®a3Hoi aKTUBHOCTH MOXET OBITh
CBSI3aHO CO CIMOCOOHOCTHIO (DITABOHOMIIOB BBHI3HIBATH
YacTUYHOE pa3oO0IleHNe IbIXaHusI Ha ONpeaesIeHHbBIX
y4acTKax JbIXaTeJIbHOW LIEMM MUTOXOHApHil. Takoe
«MsTKOe», Mo BhIpakeHuto CkymadeBa B.IL., 1995,
paszolIeHne sIBISeTCs ONHIUM M3 MEXaHU3MOB, KOTO-
pble IPEIOTBPAIAIOT OJHOMNIEKTPOHHOE BOCCTaHOB-
JIEHUE KHACIOPOJa, YTO YMEHBIIAECT MPOAYKIUIO CBO-
OOIHBIX KHCIIOPOAHBIX PaIUKallOB U MPEMSATCTBYET
Pa3BUTHIO OKUCIUTEIBLHOTO CTpecca.

BoiBopbl: B MEXaHW3Max 3alllUTHOIO J€il-
cTBHA (DITAaBOHOMIOB MMPOTHB OKUCIUTEIBHOTO CTpec-
ca Oonplioe 3HAYEHUE MMEET HE TOJBKO MX MpsMast
AQHTMOKCH/IAHTHAs AaKTUBHOCTb B CHIIy aHTHpaIH-
KaJIbHBIX U XENaTHPYIOIIUX CBOWCTB, HO W HEMps-
Mas 3aluTa IIyTeM AKTUBUPOBAHMS HHAOICHHOU
NADPH-GSH-3aBucumMoii (pepMEHTaTUBHON CHCTe-
MBI aHTHOKCHJJAHTHOM 3aIUTHI, a TAKXKE IMOBBIIICHUE
Hecnenn(pUIeCcKol YCTOMYMBOCTH MyTEM YITyqLICHUS
SHEPTONPONYKIIUH U 3allUThl MUTOXOHIPHUH OT OKHUC-
JINTENBHOTO MOBPEXKICHUSL.
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ferent damaging factors, including an activation of
free radical oxidation, the enhancement of glutathione
link of antioxidant protection by means of flavonoids
conduces the formation of a hidden reserve which in-
creases the capacity of endogenous antioxidant sys-
tem and allow obtainment of an efficient work of this
system in conditions of an oxidation stress. The in-
crease of NADP*-reductases activity, which took part
in GSH regeneration from an oxidized form, may be
connected with protonophore properties of flavonoids
and the capability to produce a reserve of oxidized
by nicotinamide coferments (NAD* and NADP") in
a cell — cofactors of NADP*-reductases. Concerning
the indices of energetic exchange we have revealed in
our trials that the increase of pyruvate content in liver
with simultaneous decrease of lactate, decrease of glu-
coses content with preservation of glycogen content,
increase of Mg**-ATPase activity and ATP content in
liver. The data obtained can give evidence about the
capability of flavonoids to activate energy production
in the course of glycolysis without the development of
metabolic acidosis, which is an important factor in the
enhancement of total resistance to the action of a dam-
aging factor like hypoxia. Augmentation of Mg2+-
ATPase activity may be connected with the capability
of the flavonoids to evoke a fractional uncoupling of
respiration on certain parts of respiratory chain of mi-
tochondria. Quoting V.P. Skulachev, 1995, this “soft”
uncoupling is one of the mechanisms which prevent
one-electron recovery of oxygen, which decrease the
production of free oxygen radicals and hamper the
growth of the oxidation stress.

Conclusions: a direct antioxidant activity is
not the only one which has a big significance in the
mechanisms of protective action of flavonoids against
an oxidation stress due to its anti-radial and chelated
properties, but also an indirect protection by means of
the activation of endogenic NADPH-GSH-dependant
enzymic system of antioxidant protection, and also
the raise of unspecific resistance by means of energy
production improvement and protection of mitochon-
dria from the oxidation damage.



