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The effects of a-tocopherol with shortened to 6 carbon atoms side chain (a-Toc-C,), a-tocopherol
succinate (0-1S) and quinonimine 2,6-dichlorophenolindophenol (DCPIP) on DT-diaphorase activity and vi-
ability of rat thymocytes, splenocytes and hepatocytes were investigated. It was shown that the lowest basal
activity of the enzyme is inherent in splenocytes. In comparison to splenocytes, DT-diaphorase activity was
1.4 and 5 times higher in thymocytes and hepatocytes, respectively. It was found that the sensitivity of cells
to the cytotoxic effect of DCPIP was inversely proportional to the basal level of DT-diaphorase activity and
accompanied by its activation with subsequent inhibition at non-toxic and toxic concentrations, respectively.
Hepatocytes were least sensitive to the cytotoxic effect of a-Toc-C,. In thymocytes and splenocytes a-Toc-C,
exerts inhibitory effects on DT-diaphorase, whereas in hepatocytes an increased activity of the enzyme was
observed, which probably caused their high survival rate. Simultaneous induction of cytochrome P450 en-
zyme expression by a-Toc-C, in hepatocytes is also possible. Cytotoxic effect of a-TS does not depend on the
basal level of DT-diaphorase activity in cells, is not accompanied by its induction and it is most likely deter-
mined by the non-specific esterase activity.

Key words: a-tocopherol with shortened to 6 carbon atoms side chain (a-Toc-C,), a-tocopherol succinate
(a-TS), quinonimines, thymocytes, splenocytes, hepatocytes, DI-diaphorase.

NAD(P)H:quinone oxidoreductase 1 (DT-dia-
phorase, NQOI, 1.6.99.2) is a homodimeric cytosolic
flavoprotein. It is involved in at least three systems of
biochemical pathways, that is, single-step two-elec-
tron reduction of quinones to hydroquinones (with-
out formation of intermediate toxic semiquinone),
maintenance of endogenous antioxidants in reduced
active form, regulation of the stability of the tumor
suppressor and pro-apoptotic p53 factor. Such a wide
range of biological activities enables DT-diaphorase
to participate in the regulation of antioxidant defen-
ses, detoxification of xenobiotics and programmed
cell death [1].

DT-diaphorase is expressed almost in all organs
and tissues of mammalians, its activity is modulated
rather easy in vivo and in vitro, at that both the en-
zyme activation and inhibition lead to pronounced
physiological response. Participation of DT-diapho-
rase in the catabolism of heterogeneous compo-
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nents, as well as its antioxidant and cytoprotective
properties provide better cells survival in case of
its increased activity. Thus, DT-diaphorase activa-
tors are traditionally considered as the compounds
that reduce the risk of oxidative stress, apoptosis
and carcinogenesis [1, 2]. On the other hand, inhibi-
tion of the enzyme in cancer cells, in most types of
which its activity is significantly higher compared to
that in cells of corresponding normal tissue, leads to
both reduction of cell resistance to chemotherapeutic
agents [3] and reversion of their malignant pheno-
type [4].

Participation of DT-diaphorase in various bio-
chemical pathways, which support cell homeosta-
sis, determined the search for compounds which
biological effects are mediated by modulation of
the enzyme activity. These compounds may include
components of natural vitamin E and synthetic to-
copherol derivatives, which exhibit pro-apoptotic ef-
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fects on different cell types [5]. Thus, we have previ-
ously found that the reduction of the rat thymocytes
viability upon the presence of a-tocopherol with a
side chain shortened to 6 carbon atoms (a-Toc-C,)
and a-tocopherol succinate (a-TS) is accompanied
by proteolytic degradation of the molecule of DT-
diaphorase [6]. At the same time, a-TS inducing apo-
ptosis of PC3 prostate cancer cells, is able to increase
simultaneously their resistance to pro-apoptotic ef-
fect of quinones. This effect diminished upon inhi-
bition of endogenous DT-diaphorase, although a-TS
did not induce the enzyme expression [7]. These data
allow us to suggest the existence of dependence of
the cytotoxic effects of quinone and a-tocopherol
derivatives on the metabolism peculiarity of cells
of various origins, in particular, on the basal level
of DT-diaphorase activity. It is known that the ex-
pression of DT-diaphorase in mammalians has pro-
nounced organ specificity, whereby its activity in the
cells of various tissues substantially differ [8].

The aim of this work was a comparative study
of the ability of quinonimine and synthetic deriva-
tives of a-tocopherol (a-TP) to induce the death of
cells of various origins, differing in the basal levels
of DT- diaphorase activity.

Materials and Methods

White female rats (100-150 g body weight)
were used in the experiments. All experiments were
performed in compliance with the general ethical
principles for animals use in experiments (protocol
#1 20.03.2015 Committee for control of handling of
experimental animals of Palladin Institute of Bio-
chemistry, NAS of Ukraine).

2,6-dichlorophenolindophenol and (+)-a-toco-
pherol succinate (Sigma, USA) were used in experi-
ments. a-Tocopherol with a side chain shortened to
6 carbon atoms (2,5,7,8-tetramethyl-2-(4"-methyl-3'-
pentenyl)-6-oxychroman) was synthesized in the De-
partment of Vitamins and Coenzymes Biochemistry,
Palladin Institute of Biochemistry, NAS of Ukraine
[9].

Thymocytes and splenocytes were obtained
using standard methods [10]. The number of cells
was counted and cell viability was determined by
dye exclusion method with trypan blue. Cell viability
was found to be at least 97%. Cells (at 10° cells/ml)
were resuspended in RPMI-1640 medium contain-
ing 20 mM Hepes-NaOH buffer (pH 7.3), 0.1% BSA,
100 units/ml penicillin, 100 pg/ml streptomycin and
50 uM B-mercaptoethanol.
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Hepatocytes were isolated by three-step liver
perfusion method in situ, proposed by P. O. Seglen
[11]. Enzymatic solution contained 0.075% dispase 11
and 75 units/ml collagenase (type IV, Sigma, USA).
The hepatocytes were washed three times with
phosphate-buffered saline (PBS, 136.9 mM NacCl;
2.7 mM KCI; 8.1 mM Na HPO,; 1.5 mM KH,PO,;
pH 7.2) by gravitational sedimentation for 10 min
(4 °C) and then one time with DMEM medium con-
taining 20 mM Hepes-NaOH buffer (pH 7.3), 5%
bovine serum, 100 units/ml penicillin and 100 pg/
ml streptomycin by centrifugation for 30 s at 200 g.
Cells were resuspended in the medium at 10° cells/
ml. Viability of hepatocytes found to be not less than
87%.

About 1 x 10° cells in each well of 96-well plate
were incubated with studied compounds at concen-
trations indicated in the figures for 18 h at 37 °C.
Hydrophobic substances were added from concen-
trated stock ethanol solutions previously diluted by
culture medium to the final concentration of organic
solvent of less than 0.1%. The corresponding amount
of ethanol was added to control cells. On completion
of the incubation, the cells were precipitated by cen-
trifugation (200 g, for 10 min) and washed with PBS.

Cells viability in routine experiments were
measured using 3-[4,5-dimethylthiazol-2-yl]-2,5-di-
phenyl-tetrazolium bromide (MTT assay) according
to the manufacturer’s instructions (Sigma, USA).
The absorption of formazan solution in the control
cells was taken as 100%.

NAD(P)H:quinone oxidoreductase activity was
determined as described in [12]. The cell precipitate
after being washed with PBS was mixed with 25 pl
of solution consisting of 0.8% digitonin — 2 mM
EDTA-Na — 25 mM Tris-HCI buffer, pH 7.8 and in-
cubated for 10 min at 37 °C and then additionally for
10 min at room temperature upon shaking. 100 ul of
medium containing 25 mM Tris-HCI buffer, pH 7.5;
0.7 mg/ml BSA; 0.01% Tween-20; 5 uM FAD; 30 uM
NADP; 1 mM glucose-6-phosphate; glucose-6-phos-
phate dehydrogenase (2 units/ml); 0.3 mg/ml MTT
and 50 uM menadione were added to well. Samples
were incubated at 37 °C, the reaction was terminated
by adding 25 pl of solution containing 0.3 mM di-
cumarol — 5 mM K,PO, in 0.5% DMSO. Absorption
was measured at 570 nm on a microplate photometer
Multiscan EX (Thermo, USA) referenced against a
sample of intact cells incubated in medium supple-
mented with 0.15 mM dicumarol. The absorption of
control cells was taken as 100%.
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Protein concentration was determined using
the bicinchoninic acid-CuSO, reagent according to
manufacturer’s instructions (Sigma, USA).

The obtained data are presented as mean =+
standard error of the mean (M + SEM). For isolation
of each cell type, 3-5 independent experiments were
performed. Cell incubation was carried out in four
parallels for each concentration of the studied com-
pounds. The statistical processing of the obtained
data was performed using software SigmaPlot2000
and a Student’s ¢-test. The differences were conside-
red significant at P < 0.05.

Results and Discussion

DT-diaphorase activity in rats was unevenly
distributed in cells of various tissues. Thus, spleno-
cytes are characterized by the lowest enzyme activi-
ty (Fig. 1). DT-diaphorase activity in thymocytes
was 1.4-fold (P < 0.05) and in hepatocytes was 5-fold
(P < 0.05) higher than that in splenocytes. It should
be noted that currently available published data
examining the DT-diaphorase distribution in rats
regard various tissues but not individual cells [8].
Furthermore, the absolute values of enzyme activi-
ty depend on the method of assessment. That does
not allow comparing the data obtained by different
authors. However, the researchers repeatedly noted
the high activity of DT-diaphorase in the rat liver (as
well as minor activity in the spleen) [8, 13], that al-
lows us to consider this data as accurate.

Given facts allow us to suggest that the
sensitivity of cells with various levels of basal DT-
diaphorase activity to apoptosis inducing toxic
quinones will also differ. We investigated the cells
viability and the DT-diaphorase activity under the
action of 2,6-dichlorophenolindophenol (DCPIP) —
benzoquinonimine, which is a synthetic substrate
of DT-diaphorase. According to the published data,
DCPIP induces apoptosis on account of pro-oxi-
dant effect and its cytotoxicity to various melano-
ma cell lines correlates inversely with the level of
DT-diaphorase expression in them [14], providing
reduction of DCPIP to its nontoxic leukoform (p-
aminophenol hydroquinone), thereby preventing the
development of oxidative stress.

Splenocytes exhibited the highest sensitivity
to the action of DCPIP (Fig. 2, 4). A pronounced
decreasing of their viability was observed at apop-
togene concentration of as low as 20 uM. At concen-
tration of 40 uM DCPIP, cell survival decreased by
2.2-fold (P < 0.05, hereinafter with respect to con-
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trol). Toxic DCPIP concentration for thymocytes was
40 uM (1.6-fold, P < 0.05), whereas the hepatocytes
under these conditions retained full viability (100%).

Assessment of the DT-diaphorase activity in
thymocytes (Fig. 2, B) revealed a significant activa-
tion of the enzyme (1.95-fold, P < 0.05) with sub-
sequent inhibition (2.4-fold, P < 0.05) under action
of DCPIP at a non-toxic and toxic concentrations,
respectively. Less pronounced activation of the
enzyme was observed in splenocytes and hepato-
cytes (1.2- and 1.5-fold respectively, P < 0.05). At
the same time gradual decrease of enzyme activity
with increasing concentrations of DCPIP occurred in
splenocytes, while DT-diaphorase activity in hepato-
cytes retained the control level up to a concentra-
tion of apoptogene of 40 uM, which probably caused
their high survival rate.

Activation of DT-diaphorase in response to the
action of its nucleophilic substrates is characteristic
of cells of various origins [2], however, it should be
noted that the degree of this activation in thymocytes
significantly exceeded that in both the splenocytes
that slightly differed in basal activity and hepato-
cytes, in which initial activity of DT-diaphorase was
much higher. It is likely, this phenomenon is caused
by the different ability of various cells to induce DT-
diaphorase gene expression. Furthermore, the pos-
sibility and degree of DT-diaphorase activation by
chemical compounds can be characterized by the
value of its basal activity. Thus, according to the
published data, activation of the enzyme under the
action of the inducers was not observed in both the
cells with initial relatively low and with very high
levels of the enzyme activity [15].
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Fig. 1 Basal activity of DI-diaphorase in cells iso-
lated from different rat tissues (MSEM, n = 3-5,
*P<0.05)
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Fig. 2 Cells viability (A) and DT-diaphorase activity in these cells (B) under the action of 2,6-dichlorophen-
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The obtained data allow us to conclude that
the sensitivity of cells of various organs in rats to
the action of cytotoxic DT-diaphorase substrates is
inversely related to the basal level of the enzyme ac-
tivity. From this perspective, it should be noted that
the distribution of DT-diaphorase is characterized by
not only the organ specificity, but the species one.
Thus, the highest enzyme activity in rats is inherent
in the liver and lungs [8]. The highest DT-diaphorase
activity in humans is observed in the gastrointestinal
tract and in the adipose tissue, while levels of the en-
zyme expression in the heart and liver are extremely
low [8, 16]. This phenomenon may cause the high
hepatotoxicity of quinones to humans and should be
taken into account while interpreting the experimen-
tal data obtained for experimental animals.

As it has been noted, there is evidence of a pos-
sible involvement of DT-diaphorase in the cytotoxic
effect of a-TP derivatives. Previously, we have found
that a-TP with a side chain shortened to 6 carbon
atoms (a-Toc-C,) causes the death of thymocytes via
necrotic way, accompanied by a decrease in the DT-
diaphorase activity and proteolytic degradation of its
molecule [6, 17]. The comparative study of the cyto-
toxic effect of a-Toc-C, on cells with different levels
of DT-diaphorase activity (Fig. 3, 4) revealed almost
the same negative effect of a-Toc-C, on the viability
of thymocytes (3.6-fold, P < 0.05) and splenocytes
(4.1-fold, P < 0.05), while survival rate of hepato-
cytes under these conditions was twice as high (2.2-
fold, P <0.05). That is, cells with higher basal levels
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of DT-diaphorase activity were less sensitive to the
cytotoxic effects of both DCPIP and short-chain
o-TP analogue.

However, unlike DCPIP, o-Toc-C, at nontoxic
concentrations did not activate DT-diaphorase in
thymocytes or splenocytes (Fig. 3, B). At the same
time, a decrease in the DT-diaphorase activity was
observed in both types of cells at analogue concen-
trations at which it did not exhibit an effect on cell
viability, although this effect in splenocytes was less
pronounced (at analogue concentration 20 pM, 1.5
and 1.2-fold, respectively, P < 0.05). This fact allows
us to suggest that the decrease in the DT-diapho-
rase activity in thymocytes and splenocytes under
a-Toc-C, action is one of the causes of its cytotoxici-
ty.

We found that activation of the enzyme (1.46-
fold, P < 0.05, Fig. 3, B) occurred in hepatocytes
only, which was unexpected, since, unlike DC-
PIP, a-Toc-C, is not a substrate of DT-diaphorase.
It should be noted that hepatocytes physiologically
are better adapted to inflow of various natural to-
copherols, most of them (except a-TP) exhibit cyto-
toxic effects on cultured cells. Specific a-TP-transfer
protein (TTP) is localized in liver cytosol of mam-
malians and humans. Complex formation with it
facilitates o-TP incorporation into serum lipopro-
teins, providing its further transport to organs and
tissues [18]. It is still unknown whether TTP binds
a-Toc-C,. Though, if the biological binding occurs
through the chroman nucleus (which is identical for
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Fig. 3. Cells viability (4) and DT-diaphorase activity in these cells (B) under the action of a-tocopherol-C at

various concentrations

both compounds) the probability of this event is rela-
tively high. If it is so, the binding of a-Toc-C, with
TTP can lead to a reduction of the concentration of
free analogue in hepatocytes and consequently to it
cytotoxicity. TTP existence in other tissues is less
studied, although a recent report on the TTP expres-
sion in sheep spleen [19] allow us to suggest its oc-
currence also in rat splenocytes, which may explain
their slightly lower sensitivity (compared to thymo-
cytes) to the inhibitory effect of a-Toc-C, at nontoxic
concentrations on DT-diaphorase activity (Fig. 3, B).

Moreover, activity of cytochrome P450 en-
zymes, which catalyze the detoxification of xenobiot-
ics, including biological degradation of tocopherols,
is the highest in the liver [20]. It is also recognized
the ability of vitamin E components to increase gene
expression of cytochrome P450 enzymes [21, 22],
providing in that way their own biodegradation.
From this perspective, an increase of DT-diaphorase
activity in hepatocytes under the action of a-Toc-C,
may be the result of the increase in enzyme expres-
sion coordinated with the expression of cytochrome
P450 enzymes.

Synthetic o-TP derivative such as a-tocopherol
succinate (a-TS) is known as a compound inducing
apoptosis of cells of various origin. Pro-apoptotic ef-
fect of o-TS is well studied in cancer cell cultures
mainly due to the works of J. Neuzil et al. [23] that
found the basis for the use of this compound as an
antitumor agent. There are numerous and varied
assumed mechanisms of o-TS action [24, 25].
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According to one of them, DT-diaphorase may be
involved in the apoptotic effects of a-TS [7].

Like a-Toc-C,, a-TS induced death of thymo-
cytes and splenocytes (Fig. 4, A), although the lat-
ter, despite the lowest basal DT-diaphorase activity,
exhibited a higher resistance to the cytotoxic effect
of a-TS at a concentration of 50 uM (1.7- and 1.3-
fold, respectively, P < 0.05). At that, the viability of
hepatocytes did not change. In contrast to a-Toc-C,,
no significant increase in the DT-diaphorase activi-
ty in hepatocytes under the action of a-TS was ob-
served, and the enzyme inhibition in splenocytes
and thymocytes occured only at such analogue con-
centrations which caused cell death (Fig. 4, B).

It is known that hepatocytes are insensitive to
the cytotoxic effects of a-TS. Moreover, during in-
duction of hepatocyte death by various toxins such
as alkylating agents, iron, doxorubicin, rotenone,
etc., a-TS does not enhance their toxicity, but also
exhibits cytoprotective property [26] that is charac-
teristic of a-TP. It should be noted that pro-apoptotic
effect of o-TS is determined by the intactness of its
molecule. Hydrolysis of the ether bond, leading to
the formation of o-TP and succinate, neutralizes
the cytotoxic effect of the analogue [27]. Therefore,
hepatocytes insensity to a-TS is to a smaller degree
determined by the high DT-diaphorase activity, and
to a greater extent by the high activity of non-speci-
fic esterase, which catalyses formation of a-TP, that
does not exhibit cytotoxic properties. DT-diaphorase
inhibition in thymocytes and splenocytes, in our
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Fig. 4 Cells viability (4) and DT-diaphorase activity in these cells (B) under the action of a-tocopherol suc-
cinate at various concentrations

opinion, is not the cause but the consequence of pro- YYTJHUBICTDb KJITHH I3 PI3BHUM
apoptotic effect of a-TS, carried out via mechanisms PIBHEM AKTUBHOCTI NAD(P)H-
that do not depend on the basal enzyme activity. Cell XITHOHOKCHUAOPEAYKTA3HU 1 10
death indirectly leads to reduction of activity of key HUTOTOKCUYHOI I XIHOHIMIHIB
metabolic enzymes, including DT-diaphorase. TA CUHTETUYHHUX HNOXTITHUX

The obtained results and their analysis allow us a-TOKO®EPOJY

to conclude the following:

1 2
1. Sensitivity of cells of various origin to the [ B. Hemposd', O. B. Hapuuxos

cytotoxic effect of quinonimine is inversely propor- Taeruryt Gioximii im. O. B. Mamazina
tional to the level of basal DT-diaphorase activity. HAH Ykpainu, Kuis;
2. Hepatocytes having high activity of DT-dia- e-mail: petrova@biochem kiev.ua;
phorase are the least sensitive to the cytotoxic effect *THCTUTYT (hapMaKosIorii Ta TOKCHKOJIOTii
of a-TP analogue with a side chain shortened to 6 HAMH VYkpainu, Kuis
carbon atoms. a-Toc-C, exhibits an inhibitory effect JlocatipKyBanu BILIMB 0-ToKo(epoiTy i3 BKO-
on DT-diaphorase in thymocytes and splenocytes, poueHuM 10 6 aToMiB BYIVIELIO OiYHHM JIAHIIIO-
while in hepatocytes an increased enzyme activity rov (o-T®-C,), o-tokopepuicykuunary (o-TC)
was observed, which probably caused their high sur- i xiHoHiMiHY 2,6-muxs0podeHONiHA0PEHONTY Ha
vival rate. There is also the possibility of simulta- aktuBHicTh DT-miadopasu #  IKHTTE3MATHICTH
neous induction of expression of cytochrome P450 TUMOLHUTIB, CIUICHOLHUTIB i TeMaTOLHTIB IIypiB.
enzymes by o-Toc-C, in hepatocytes. BCTaHOBIEHO, IO CIJIGHOI[UTAM BJIACTHBA Haii-
3. The cytotoxic effect of a-TS does not depend MeHIIa 6a3anbHa aKTHBHICTh €H3UMY. AKTHBHICTh
on the basal DT-diaphorase activity in the cells, is DT-miadopasu B tumorutax y 1,4 pasa, a y re-
not accompanied by the enzyme induction and is HaToOUTaX — y 5 pasiB MEepeBHIIyE TaKy B CIUIe-
likely determined by the level of nonspecific estera- HOLUTAX. BUABIEHO, IO YYTIUBICTH KJITUH
se activity. JI0 LUTOTOKCHYHOI [ii XIHOHIMIHIB 0OEpHEHO
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nponopuiiHa piBHIO 0a3anbHOi akTHBHOCTI DT-
niagopasu W CyNpOBOIKYETHCS il aKTHBAI€IO 3
MOAAJIBIIMM 1HTIOyBaHHSIM Yy HETOKCHUYHHUX 1 TOK-
CUYHUX KOHIEHTpAIIsAX BiANOBiNHO. ['emaromuTn
HaWMEHII Yy TJIUBI 10 IUTOTOKCUYHOT Jii o-TO-C,.
V tuMoumMTax 1 CIJIEHOLMTaX on-Tq)-C6 BUSIBJISIE
inri0yroui DT-miadopasy edekTt, y Toil uac sk
y TenaronuTax CHOCTEPIraeTbCs MiJBULICHHS
AKTUBHOCTI €H3UMY, 1110, HMOBIPHO, 1 O0OYMOBIIIOE
iX BHCOKY BW)XHMBaHICTb. He BHKIIOUCHAa TaKOX
MOKJIMBICTh ~ OJJTHOYACHOI IHAYKIIii o-TO-C -m
eKcrpecii eH3uMiB cucrteMu I1uTOoXpomy P450 y
rematouutax. Llutorokcnuna nis o-TC He 3ane-
XKUTh Bl Oa3zanbHOi aktuBHOCTI DT-miadopasu y
KJIITUHAX, HE CYMPOBOKYEThbCS il 1HAYKII€IO 1,
HaHIMOBIpHilIe, BU3HAYAE€THCS PIBHEM aKTHBHOCTI
HecnenudivyHoi ecTepasu.

KnmoueBi cioBa: a-Tokodepoi i3 BKOpo-
YeHUM J0 6 aToMiB BYTJICHIO OIYHUM JIAHIIOTOM,
0-TOKO(EPUIICYKIINHAT, XIHOHIMIHH, CIIJICHOIUTH,
THMOLIUTH, renatornut, DT-miagopa3sa.

YYBCTBUTEJIBHOCTbD KJIETOK
C PA3JIMYHBIM YPOBHEM
AKTHUBHOCTH NAD(P)H-XMHOH-
OKCHUJIOPEAYKTA3bBI 1
KIIUTOTOKCUYECKOMY
JIEMCTBUIO XHUHOHUMUHOB

N CUHTETHUYECKUX
MMPOU3BOJHBIX a-TOKO®PEPOJIA

I B. I[Temposa', A. B. Ilapwuxod’

"Muctutyt 6noxumun uM. A. B. TTamnaauna
HAH VYxpannsl, Kues;
e-mail: petrova@biochem.kiev.ua;
MHCTHTYT (GapMaKOJIOTHH  TOKCHKOIOTHN
HAMH VYkpaunsl, Kues

HccnenoBanu BiIUsHUE 0-TOKO(eposia ¢ yKO-
pOYEHHOH 10 6 aTOMOB yTiepoaa OOKOBOH IICTIHIO
(0-T®-C,), a-Toxodepuncykuunara (a-TC) u xu-
HOHUMHHA 2,6-TUXJIOPOPEHONIMHIOPEHOIA HA aK-
tuBHOCTh DT-1madopasbl u KU3HECTIOCOOHOCTH
TUMOIIMTOB, CIIJICHOIIMTOB MW TICIIATOLUTOB KPBbIC.
VYcTaHOBIIEHO, YTO CIJICHOLMTAM MPUCYIA camast
Hu3Kas Oa3anbHass aKTHUBHOCTL DH3MMAa. AKTHB-
HocTh DT-1uadopaser B Tumonurax B 1,4 pasza, a B
rernaToluuTax — B 5 pa3 MpeBbIIacT TAKOBYIO B CILJIe-
HOLIMTAax. BBIHBHCHO, YTO YYBCTBUTCIBHOCTDL KJIC-
TOK K HUTOTOKCHUYECKOMY ,I[eﬁCTBPIIO XWHOHUMHWHOB
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o0paTHO NPOMNOPIIMOHATbHA YPOBHIO 0a3aibHON
aktuBHOCcTH DT-mmadopassl u compoBoxkaaeTcs ee
aKTHBAIMEH C JajJbHEWIIMM WHTHOMPOBAHHEM B
HETOKCHYHBIX U TOKCUYHBIX KOHIICHTPAIIUSIX COOT-
BETCTBEHHO. [ emaTOmMMTh HAMMEHEE YYBCTBUTECIIb-
HBI K IMTOTOKCHYECKOMY JeicTBri0 0o-TD-C.. B
TUMOIUTAX U CIUIeHOIUTaX 0-T®D-C, BBIABISET UH-
rubupytomue DT-nuadopazy s3QpQpexTs, B TO BpeMs
KaK B IelmaTolMTax HaOIOAAeTCs MOBLBIINICHHUE aK-
THUBHOCTH JH3UMAa, YTO, BEPOSTHO, U OOYCIIOBIH-
BaeT WX BBICOKYIO BEDKHBaeMOCTh. He mckirodeHa
TaK)Xe BO3MOXHOCTH OJHOBPEMEHHOH WHIYKITMHU
o-T®-C -M 9KCIPECCHU SH3MMOB CHUCTEMBI IMTO-
xpoma P450 B renaronutax. L{lutoTrokcuueckoe nei-
ctBue 0-1C He 3aBUCHT OT 0a3ajlbHONW AaKTUBHOCTHU
DT-nnacdopasel B KJeTKaxX, HE COMPOBOXKJIACTCS
ee WHAYKINEH U, BEpOSTHEE BCETO, OMPEACIETCS
YPOBHEM aKTHBHOCTH HECTIETM(PHUECKOI ICTEPa3bl.

KnmoueBpie cimoBa: a-Tokodeporn ¢ yko-
pPOUYEHHOM 10 6 aTOMOB yTiepoaa OOKOBOH IIEIbIO,
0-TOKO(EPUIICYKIIMHAT, XHMHOHUMHUHBI, CILICHOIU-
TBI, TAMOIIUTHI, Tenatounutsl, DT-nuadopasa.
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