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Natural phytoadaptogens are promising candidates
for remedies of prophylaxis and treatment of can-
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cer [7]. Preparations of ginseng root have been
shown to exhibit an antitumor effect both in ex-
perimental animals with transplanted tumors and
in clinical practice [3,7]. In addition, ginseng root
extract produces an anticarcinogenic action on the
growth of lung adenoma induced by different
chemical carcinogens in mice [16]. Epidemiologi-
cal observations have shown that in persons regu-
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TABLE 1. Effect of Bioginseng and Its Germanium —Selective Stocks on Carcinogenesis of the Cervix and Vagina

Number of mice With | Number of
Nur‘nber. of | tumors of cervix and mice dying
Group Agent mice in vagina® from
group carcinomas®| papillomas | carcinomas
1. DMBA - control (water, perorally) 38 18 (47%) 8 (21%) 17 (45%)
2, DMBA + BG (perorally) 40 15 (37%) 5 (12%) 13 (32%)
3 DMBA + BG-—35 (perorally) 35 17 (49%) 5 (14%) 15 (43%)
4, DMBA + BG=—13 (perorally) 38 13 (39%) 6 (18%) 11 (33%)
5. DMBA — control (saline, local application) 38 28 (74%) 4 (10%) 25 (66%)
6. DMBA + BG (local application) 39 19 {49%)* 3 (8%) 12 (31%)*
7. DMBA + BG-—5 (local application) 21 8 (38%)* 2 (9%} 4 (19%)”
8. DMBA + BG—13 (local application) 21 9 (43%)" 4 (19%) 5 (24%)”
9. Intact control 20 - - -

Note. ¢) The data on breast adenocarcinomas and lung adenomas recorded in some cases are not presented in the table. b)
Histologically, most carcinomas were pavement—cell cancers; in isolated cases there were adenosquamous cancers or
adenocarcinomas. *: the difference in comparison with the control (group 5) is statistically significant, p<0.001—0.05.

larly including ginseng in their diet the risk of
developing cancer of different localizations decreases
[17]. Taking into account the low toxicity of gin-
seng, it seems fruitful to further studies on the
oncoprophylactic or anticarcinogenic properties of
this medicinal plant. The present study was aimed
at comparing the anticarcinogenic activity of three
cultural stocks of ginseng obtained by biotechno-
logical methods.

MATERIALS AND METHODS

The experiments were carried out on female SHR
mice (provided by the Rappolovo nursery, Russian
Academy of Medical Sciences). The carcinogen
7,12-dimethylbenz(a)anthracene (DMBA) was from
Sigma, USA. Ginseng cell cultures (bioginseng,
BG, and BG-5 and BG-13) in the form of 40%
ethanol tinctures were obtained from the Kirishi
Biochemical Plant, St. Petersburg Region. BG and
its two germaniume-selective stocks BG-5 and BG-
13 were produced by cultivating cells of ginseng
(Panax ginseng C. A. Mey) root in a conventional
medium [2] or in media containing organogerma-
nium compounds 1-hydroxygermatran and 2-
carboxyethyl- germsesquioquioxan, respectively [5].
Every day before use of the drug, ethanol was
evaporated in a vacuum-rotary evaporator and wa-
ter was added to the initial volume.
Squamous-cell carcinomas of the cervix and
vagina were induced in mice by intravaginal ap-
plications of 0.1% DMBA solution in triethyleneg-
lycol on polyurethane tampons, the procedure be-
ing repeated twice a week during 6 weeks (the
summary DMBA dose constituted 300 upg per
mouse). After completion of the DMBA treatment
and up to the end of observations in the first se-
ries of experiments the control mice (Ist group)

received water and those of the 2nd, 3rd and 4th
groups were given BG, BG-5, and BG-13 solu-
tions, respectively. The preparations were adminis-
tered perorally with a probe, five days a week with
a 2-day interval in a dose of 0.15 ml per mouse
per day (7.5 ml/kg body weight). In the second
series of experiments local applications of polyure-
thane tampons soaked in either physiological so-
lution (control group 5) or aqueous solutions of
BG, BG-5, and BG-13 in groups 6, 7, and 8§,
respectively, were used. Vaginal insertions of tam-
pons were repeated during the postinitiation period
twice a week till the end of observation. The drug
dose constituted 30 ul per application. In the 9th
group the animals were not subjected to any treat-
ment at all (intact control). The surviving mice
were killed with ether fumes 22 weeks after the
beginning of DMBA initiation in groups 5-8 and
after 44 weeks in groups 1-4 and 9. All dying and
sacrificed animals were subjected to full autopsy;
the organs with tumors were treated histologically
according to a conventional protocol using hema-
toxylin/eosin staining and analyzed by light mi-
croscopy. The data obtained were subjected to sta-
tistical analysis using the ¥? test.

RESULTS

In all groups of mice the carcinogen DMBA in-
duced predo- minantly malignant (only in 8-21%
of cases, benign) tumors of the cervix and vagina
(Table 1). No tumors of this localization developed
spontaneously (9th group). When used perorally,
the ginseng preparations BG and BG-13 exhibited
only an insignificant tendency to inhibit carcino-
genesis of the cervix and vagina and to reduce
mortality in comparison with the control group;
BG-5 had no influence on tumor growth at all.
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In the control group 5, cervical and vaginal tumors
developed more rapidly than in group 1. This dif-
ference may be associated with the promoting ef-
fect of the vaginal tampons during the postinitia-
tion period due to constant local irritation of the
target tissues and development of an inflammatory
reaction [8]. As follows from Table 1, all three
drugs tested in local applications lowered the fre-
quency of induced cervical and vaginal carcinomas
and reduced mortality from the disease: BG by 25
and 35%, BG-5 by 36 and 47%, and BG-13 by
31 and 42%, respectively.

Thus, BG and its germanium-selective stocks
in local application effectively inhibited carcinogen-
esis of the cervix and vagina, while when used
perorally they exhibited only an insignificant ten-
dency to inhibit tumor development.

Ginseng preparations are known to possess
adaptogenic properties [2,7] and an immunostimu-
lating activity (activation of natural killers, stimu-
lation of macrophage reaction, interferon properties)
[6,7,9]. Ginsengosides exhibit a cytodifferentiating
activity in respect to different tumor cell lines
{13,14] and produce antioxidant [12] and antiin-
flammatory effects [11]. The ability to increase the
cAMP level in the cell was revealed for ginseng
polysaccharides [15]. All these mechanisms are
engaged and play an important role in the inhi-
bition of tumor growth. It is most likely that not
one but various mechanisms underlie the revealed anti-
carcinogenic effects of bioginseng preparations. Or-
ganogermanium compounds used for the production
of BG-5 and BG-13 possess an antitumor and
anticarcinogenic activity [4,10]. However, the direc-
tion and strength of such effects of the three bio-
ginseng stocks with respect to experimental tumors
of the cervix and vagina proved to be similar.

On the whole, the results of this study testify
that application of BG and its germanium-selec-
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tive stocks as local agents in the treatment of
precancerous diseases and prophylaxis of cervical
cancer may have good prospects after thorough
clinical investigations. Such a conclusion acquires
particular importance in view of the high incidence
of precancerous diseases of the cervix and the lack
of effective conservative means for treating this
pathology [1].
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