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The overcoming of tumor cell resistance to antican-
cer drugs and the prevention of its development are pres-
ently key problems in oncology. The employment of com-
bined treatment using antitumor agent(s) and spesific
signaling molecules or their agonist(s)/antagonist(s) has
been proposed [1]. Sex steroid hormones were shown
to potentiate effectively radiation therapy during treat-
ment of radioresistant larynx carcinoma in human [1].

Data exist about the use of other steroid hormones
for in vitro and in vivo induction of apoptosis in tumor
cells of different origin [2, 3]. It was found that gluco-
corticoids induced apoptosis in the leukemic lympho-
cytes from bone marrow and perypheral blood [4] and
from human lung adenocarcinoma À-549 cells (our
unpublished data). The appearance of tumor cell re-
sistance to such treatment could be caused by cellular
heterogeneity in tumor cell population.

Earlier we found that 17b-estradiol caused death
of human larynx carcinoma cells of HEp-2 line, while
some of these cells can survive in such conditions [5].
It was suggested that a pool of 17b-estradiol-resistant
cells existed in HEp-2 population. Upon long-term (over
1 month) culture in the presence of subletal 17b-es-
tradiol concentrations (10�8 and 10�7 M), two sublines
(ÍÅð-2E8 and ÍÅð-2Å7), which were relatively re-
sistant to the apoptosis-inducing action of 17b-estradiol
were selected. Here we show that the cells of HEp-2E7
subline characterized by an increased resistance
to 17b-estradiol action had more pronounced trans-
formed phenotype assayed by the anchorage-inde-
pendent growth in semisolid agar culture medium (Ta-
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We found that human larynx carcinoma cells of HEp-2E7 subline with an increased resistance to apoptosis-inducing
action of 17b-estradiol, diethylstilbestrol, and tamoxifen, were characterized by more pronounced transformed
phenotype (estimated by the anchorage-independent growth in semisolid agar culture medium) and shorter time of
generation in comparison with the parental HEp-2 line. At the same time HEp-2E7 cells were more susceptible to
suppressing action of anticancer drug cisplatin (500 ng/ml) than the parental HEp-2 cells, their susceptibility to the
mistletoe lectin (50 ng/ml) being the same as in parental line. Thus, relative resistance of ÍÅð-2Å7 carcinoma cells
to the apoptosis-inducing effect of sex steroids and their antagonist tamoxifen is probably unrelated to multidrug
resistance, because these cells retain sensitivity to the other anticancer drugs.
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Êëåòêè ðàêà ãîðòàíè ÷åëîâåêà ñóáëèíèè HEp-2E7 ñ ïîâûøåííîé ðåçèñòåíòíîñòüþ ê èíäóêöèè àïîïòîçà ïîä äåéñòâèåì
17b-ýñòðàäèîëà, äèýòèëñòèëüáýñòðîëà è òàìîêñèôåíà, õàðàêòåðèçóþòñÿ áîëåå âûðàæåííûì òðàíñôîðìèðîâàííûì
ôåíîòèïîì. Ýòî ïðîÿâëÿåòñÿ â óâåëè÷åíèè êîëè÷åñòâà êîëîíèé ïðè ðîñòå â ïîëóæèäêîì àãàðå è ñîêðàùåíèè
âðåìåíè ãåíåðàöèè êóëüòóðû â ñðàâíåíèè ñ ðîäèòåëüñêîé ëèíèåé HEp-2. Â òî æå âðåìÿ êëåòêè ÍÅð-2Å7 îêàçàëèñü
áîëåå ÷óâñòâèòåëüíûìè ê öèñïëàòèíó (500 íã/ìë), ÷åì èñõîäíûå êëåòêè ÍÅð-2. ×óâñòâèòåëüíîñòü êëåòîê ýòîé
ñóáëèíèè ê äåéñòâèþ ëåêòèíà îìåëû (50 íã/ìë) áûëà ïðèìåðíî òîé æå, êàê è ó êëåòîê ðîäèòåëüñêîé ëèíèè HEp-2.
Òàêèì îáðàçîì, êëåòêè HEp-2E7 ñ ïîâûøåííîé ðåçèñòåíòíîñòüþ ê èíäóêöèè àïîïòîçà ïîä äåéñòâèåì ïîëîâûõ
ñòåðîèäíûõ ãîðìîíîâ è èõ àíòàãîíèñòà òàìîêñèôåíà, âåðîÿòíî, íå îáëàäàþò ìíîæåñòâåííîé ëåêàðñòâåííîé
ðåçèñòåíòíîñòüþ, ïîñêîëüêó ýòè êëåòêè ÷óâñòâèòåëüíû ê äðóãèì ïðîòèâîîïóõîëåâûì ïðåïàðàòàì.
Êëþ÷åâûå ñëîâà: îïóõîëåâûå êëåòêè, ñòåðîèäíûå ãîðìîíû, öèñïëàòèí, ëåêòèí îìåëû, àïîïòîç, ðåçèñòåíòíîñòü.
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ble). This subline also had shorter time of generation
comparing with that in the parental line. It should be
mentioned that after one month culture in 17b-estra-
diol-free medium the cells revert to 17b-estradiol-sen-
sitive phenotype.

In the present work the apoptotic effects of different
drugs on ÍÅð-2 and ÍÅð-2Å7 carcinoma cells were
studied. Apoptotic cells were detected morphologically
by chromatin condensation, fragmentation of the nu-
cleus, and appearance of apoptotic bodies. It was found
that ÍÅð-2Å7 cells resistant to apoptotic effect of
17b-estradiol (10�7 M) and tamoxifen (10�5 M) were also
refractory to induction of apoptosis by diethylstilbestrol
(10�5 M) (Figure). 17b-estradiol- and tamoxifen-re-
sistant ÍÅð-2Å7 cells were found to be succeptible to
the apoptosis-inducing effect of cisplatin (500 ng/ml),
while the parental cells (ÍÅð-2) appeared to be resis-
tant to induction of apoptosis by this drug. Mistletoe
lectin (50 ng/ml) showed similar ability to induce apop-
tosis in both ÍÅð-2 and ÍÅð-2Å7 cells.

Thus, relative resistance of ÍÅð-2Å7 carcinoma cells
to the apoptosis-inducing effect of sex steroids and their
antagonist tamoxifen is probably not related to multidrug
resistance, because these cells retain susceptibility to

another anticancer drug, in particular cisplatin. Usually
cancer cells with increased resistance to cytotoxic drug(s)
are also more malignant [6�8]. Although ÍÅð-2Å7 cells
have more pronounced transformed phenotype (inten-
se anchorage-independent growth and shorter time of
generation) than the parental HEp-2 cells, the former
are more susceptible to the apoptosis-inducing effect of
cisplatin than the latter. This prompts that the individual
sensitivity of cancer cells should be studied in order to
choose the most effective drug for tumor treatment. Be-
sides, our data suggest that the sublines with increasing
anchorage-independent growth may become suscep-
tible to another drug which has been ineffective for cells
of parental lines.
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Figure.  Apoptosis percentage (cytomorphological characteriza-
tion) in cultures of parental HEp-2 line and HEp-2E7 subline (with
increased resistance to 17b-estradiol-induced apoptosis) upon
induction of apoptosis by different agents: 1, 1¢ �  control (un-
treated cells); 2, 2¢ �  dietylstilbestrol (10�5 M); 3, 3¢ �  cisplatin
(500 ng/ml); 4, 4¢ �  mistletoe lectin (50 ng/ml);  * P < 0.05
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