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COOTHOHMIEHHE Oz /H20: H ET'O BAHSITHHUE HA
IIPOTPAMMY AKTHBAIIHKA AHUM$POIIUTOB

Boasckuiit H. H., Koszaos B. A.

Panee Hamu ObIAO MOKa3aHO, YTO CyNEePOKCUAHBIN paaukaa (Oy)
HEOOXOMHUM Jasl Tpollecca npoandpepalii AMMMOLINTOB YeAOBEeKa U
MBILIY, WHAYUHMPOBAHHON MHUTOIN€HOM, a €r0 YIAA€HHE U3 CPEAbl C
IIOMOILBIO (pepMeHTa cynepokcugaucmyrasb! (CO) nan koMmnaexkca
c CO/l-akTHBHOCTBIO MHIHOUpPyeT HpoaudepaTHBHBIN OTBET AWM-
(poLUTOB HA MUTOreH. AHAAOTHMYHBIE AaHHBIe 06 yyactuu Oz B pe-
TYASILIUM  TIPOAMMEPATHBHON AKTHUBHOCTH KAETOK T[IOAYYE€HBI U
APYTHUMH aBTopaMu. B wacTHOCTH, TOKaszaHa BO3MOKHOCTh MHIVK-
LUK OpoAHdepaluid C IIOMOUIBK APTUMHIHMAABHON XHUMHUYECKOMH
CUCTEMBI, IreHepupyroiner Oz B cpefe HHKybaunu Kaetok. B apy-
Mol CEepHUH 3KCIEPUMEHTOB HaMH OBIAO YCTAHOBAEHO, YTO aAIlOIITO3
THUMOLIMTOB, BBI3BAHHBII TAIOKOKOPTUKOHIAMH, OIOCPEAYETCS aK-
TUBHUDPYIOLIMM BAHSIHHEM 3TUX ropmonoB Ha HAJ(®)H-okcupaszy -
dhepMeHT, KOTOpPHBIH reHepupyer Oz, [AHCMYTHPYIOWIMI 3aTEM JI0
nepekucu Bogopousa (H20;). IlokaszaHo, 4YTO MHrUGHpPOBaHHE
HAl(®)H-okcumass! ee criennhuyecKuM HMHTUOUTOPOM (MudpeHmnae-
HUOJOHUYMOM) HAH YyHAaseHWe obpasyrouleiica Hy0; kartasaszoit
[IPUBOAAT K PE3KOMY IMOAABACHUIO MpoLlecca aromnto3a AUMQOLH-
ToB. [lobaBaenne CO/] takoro achdexra He naer. PeayabTaThbl 3THX
3KCIIEPUMEHTOB XOPOILO COTAACYIOTCH C MHOPOYHCAEHHBIMH AHTE-
PaTypHBIMH JJAaHHBIMH, TOBOPAIUMMU o TOoM, 4to H203 cmocobHa
BBI3bIBATH AIIONITO3 PAa3AHYHBIX TUIIOB KAETOK U YTO €€ yIAACHHUE U3
cpe/ibl HHKYOAlluU No/aBAsSIeT MHOTHME HMCCAEOBAHHBIE BUJBLI AllOI-
TO3a. BCe 3TH JAaHHbIEe MO3BOAFIOT CAEAATh ODOCHOBAHHOE IIPE/IIIO-
AOXKEHUE O TOM, YTO aHTHOKCHUJAAHTHEIE (hEepPMEHTHI (Takue, Kak
CO/l u Karaaasa), peryaupyomue yposeHb Oz u HyO» B aumdonu-
Tax U B Cpele UX WHKyDauuu, crnocoOHBI CYLLECTBEHHO BAHUATH Ha
[IPOrpaMMy KAETOYHBIX peaKl{il B OTBET HA akTUuBalLuio. Bkparie
MX BAUSIHUE MOXKHO OIIMCaTh CACAYIOLUIMM O0Opa3oM: akTHUBallusa
AUMMOLMTOB (IIPH CTUMYASILIUM MHUTOT€HOM, aHTULEHOM U T. II.)
COIIPOBOKJIACTCH YBEAUYEHHOH IpoayKuue Oy , BRICOKHI yPOBEHbD
KOTOPOTO CHOCOOCTBYET 3aIlyCKy IIPOrpaMMBbl KAETOYHOM mpoaude-
pauuu. Ecan akruBanusa AMM@POLUTOR NPOHMCXOAUT Ha JOHE BBICO-
Koro coaecpzxanusa B KaeTkax CO/l, koropas npeBpalnaer O B
H,0,, npouecc npoaudepanun TOPpMO3IUTCH, a HAKATIAMBAIONLIAACS
B KaeTkax H;0O; 3zanyckaer niporpammy arorrroza. Ecam xxe KAeTKH
(MAM MX OKPY>KE€HHE) colepsKaT DoAblIoe KoAMYecTBO Kak COJl, Tak

164



H KaTaaasbl, TO AUM(OLINUTEI CTAHOBATCS PE3UCTEHTHBLIMHU H caabo
OTBEYAIOT Ha aKTUBHPYIOILHE CTUMyAbl. OOCYyXIAIOTCH AUTEpPATYP-
Hbl€ JaHHbIE, ITIOATBEPKIAIOILIME 3Ty THIIOTE3Y.

THE ROLE OF SUPEROXIDE/HYDROGEN PEROXIDE BALANCE
IN THE LYMPHOCYTE ACTIVATION PROGRAMS

Volsky N. N., Kozlov V. A.

We have previously demonstrated that superoxide radical (O2’)
1s necessary for the mitogen-induced human and mouse lympho-
cyte proliferation and its elimination from the lymphocyte cultiva-
tion medium by the enzyme superoxide dismutase (SOD) or by the
copper complex with SOD-like activity inhibits the proliferative re-
sponse of lymphocytes to mitogen. The analogous data on Oy
involvement in the regulation of the cell proliferation have been
also obtained by other authors. In partticular, a possibility of ar-
tificial cherhical system that generate O; in the cell incubation
medium to induce the cell proliferation has been demonstrated. In
another set of experiments we found that glucocorticoid-induced
apoptosis of murine thymocytes is mediated via stimulating influ-
ence of glucocorticoids on the NAD(P)H oxidase activity. The acti-
vation of this enzyme leads to enhanced production of superoxide
that subsequently dismutates to H,O,. We demonstrated that both
the specific inhibition of NAD(P)JH oxidase by diphenylene iodo-
nium and the elimination of formed H>O, from the medium by
catalase adding result in the marked suppression of lymphocyte
apoptosis. With adding of SOD this effect is lacking. The results of
our experiments are in good agreement with numerous litera=
data suggesting that H,O» is capable of inducing the apoptosis of
various cell types and the H»O; elimination inhibits many of the
Kinds of apoptosis. Based on these data it is reasonably to assume
that an antioxidant enzymes (such as SOD and catalase) which
controll the O and H»O; levels in lymphocytes and in its incuba-
tion medium may significantly influence the programs of cell re-
actions in response to activating stimuli. This influence may be
briefly outlined as follows: activation of lymphocytes (by stimula-
tion with antigen, mitogen, and so on) is accompanied by en-
hanced O, production. The raised level of this species promotes
the start-up of the cell proliferation program. The cell proliferation
is suppressed if the lymphocyte activation happens at a high con-
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centration of SOD that converts Oy into H;0O,: in case the accu-
mulating in the cells H,O; triggers the program of cell apoptosis. In
case the cells (or its surroundings) contain raised amounts of both
SOD and catalase, the lymphocytes become resistant to activating

stimuli. In the report some data in favour of this hypothesis are
discussed.
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