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We studied the influence of nontoxic phytoadaptogen complex on the lifespan and somatic
status (body weight, coat state, and motor activity) of CBA mice predisposed to spontaneous
hepatomas. Administration of the complex phytoadaptogen during the first month of post-
natal ontogeny increased mean animal lifespan by 17.1% (p<0.001) and median of survival
by 25.6% (p<0.001) and promoted maintenance of satisfactory physical status of CBA mice
during spontaneous hepatocarcinogenesis.
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Preventive measures against malignant neoplasms can
be directed at regulation of adhesion cell cooperation,
because disturbances of cell—cell adhesion can be a
key mechanism of the tumor process [5]. Phytoadapto-
gens capable of normalizing intercellular adhesion and
improving immunological reactivity of the organism
against tumors are of particular interest.

In preventive oncology, the preventive effect of
drugs is assessed by modulation of spontaneous tumor
formation in linear mice. CBA mice characterized by
high incidence of hepatomas represent a classical ex-
perimental model of spontaneous carcinogenesis. In
male CBA mice, the first hepatomas develop at the
age of 6 months and by the age of 18 to 22 months,
the tumors are detected in 100% mice [14].

Previous studies have demonstrated that phyto-
adaptogen complex (PAC) administered to CBA male
mice predisposed to spontaneous hepatocarcinomas
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during the early postnatal ontogeny regulated cell—
cell interactions, stably increased expression of leuko-
cyte integrins LFA-1 and Mac-1, and reduced serum
level of suppressor cytokines 1L-6 and IL-10 [1]. The
number and size of spontaneous hepatocarcinomas in
PAC-treated mice were lower than in the control [6].
At the same time, morphological analysis revealed
leukocytic (primarily lymphocytic) infiltration and de-
struction of hepatocarcinomas that by the age of 22
months were presented by low-differentiated trabecu-
lar-acinar hepatomas [2].

Here we studied the effect of PAC administered
during the early postnatal ontogeny to CBA male mice
characterized by hereditary predisposition to tumor
formation on their lifespan and somatic status.

MATERIALS AND METHODS

CBA male mice with high incidence of tumor forma-
tion (subline of CBA/Lac Y) were obtained from the
Breeding Center of N.N. Blokhin Russian Cancer Re-
search Center. The animals were kept under standard
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Fig. 1. Appearance of CBA mice: experimental mouse aged 33 months (a) and control animal aged 23 months (b).

vivarium conditions in accordance with international
ethical norms and received standard ration. PAC (10%
solution) was administered to mice of the experimen-
tal group (n=48) with drinking water during the first
month of life including the period of completion of
liver differentiation (5-15 day). PAC was administered
to pregnant females during gestation until weaning of
pups at the age of 3 weeks; then, male pups received
PAC with water during 1 week.

The mice of control group 1 (n=61) received wa-
ter. As PAC is a water-ethanol extract, mice of control
group 2 (n=22) received 3% ethanol in water (con-
centration of ethanol in PAC preparation). The results
in the two control groups did not differ significantly
and they were combined into a common control group
(n=83).

The animals were weighed at the age of 4, 8, and
22 months. During late ontogeny the state of the coat
was assessed and motor activity in the open-field test
was evaluated in the automatic mode with Opto-Vari-
mex-3 system (Columbus Instruments).

PAC is a non-toxic herbal formula consisting of
water-ethanol extracts of forty plant included in the
State Pharmacopoeia of the Russian Federation, in-
cluding known adaptogens of Panax ginseng, Rho-
diola rosea, Eleutherococcus senticosus, Schisandra
chinensis, and Aralia mandshurica. Ginsenosides,
aralosides, eleutherosides, flavonoids, polyphenols,
vitamins, amino acids and other biological active

components were identified in PAC and biological
and chemical methods of PAC standardization were
developed [8-10]. Immunomodulating, antioxidant,
antimutagenic, antitumour properties of PAC were de-
monstrated in previous studies [3,4,7].

Statistical analysis of the results was conducted
in Statistica 6.0 software by ANOVA test; statisti-
cal significance was evaluated using the Newman—
Keuls criteria. Animal survival was analyzed by the
Kaplan—Meier method; significance of differences
between the groups was evaluated using Cox F test.

RESULTS

The body weight of mice of both groups increased by
8 months (from 30.3+0.4 to 32.2+0.5 g in the control
and from 31.240.5 to 34.0+0.3 g in the experimental,
p=0.07). At the age of 22 months, the body weight
of the control animals decreased from 32.2+0.5 to
24.4+0.4 g (p=0.0001) and was lower by 29% than in
experimental animals that did not lost weight during
this period (34.0+0.3 and 34.6+£0.3 g at the age of 8
and 22 months, respectively).

These results can attest to cachexia of varying de-
gree in control animals determined by both age-related
changes and tumor process. In controls, serum levels
of IL-6 and IL-10 were increased, which contributed
to an increase in serum level of C-reactive protein and
cleavage of muscle proteins leading cachexia [11,12].

TABLE 1. Parameters of Motor Activity of CBA Mice during Late Ontogeny after Administration of PAC

Ambulation, Time without Number of Number of small
Group Age, month cm movements, sec rearing postures movements
Control (n=16) 23.9+0.1 1089.6+£74.8 82.5+7.6 10.0+1.8 220.5+21.0
Experimental (n=7) 30.1+0.3 933.7+150.2 109.3+16.7 5.5%1.3 195.5+20.0
p=<0.001 p=0.12 p=0.07 p=0.31 p=0.02
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Fig. 2. Survival curves in CBA mice receiving PAC.

In animals of the experimental group, body weight
did not decrease, which was associated with reduced
serum levels of IL-6 and IL-10 [1]. It can be hypo-
thesized that, PAC reduces the inflammatory reaction,
prevents degradation pf proteins and, consequently, the
loss of muscular mass.

Mice of the experimental group had normal coat,
which was associated with a decrease in serum IL-6
level (Fig. 1, a). The latter can prevent hair loss via
stimulation of functional activity of hair follicles under
conditions of suppression of the inflammatory process
in the skin [15]. In the control group, alopecia was
detected in 16.7% mice (Fig. 1, b).

The groups did not significantly differ by motor
activity in the late ontogeny (Table 1), despite the fact
that control mice (23.9+£0.1 months) at the time of
measurement were 6-7 months younger than experi-
mental ones (30.1%0.3 months).

As a result, the mean lifespan in the control group
was 662.0£16.5 days (21.7 months) and median survival
was 631.4 days (20.7 months). Administration of PAC
during the first month of postnatal development led to
an increase in animal lifespan by 17.1% (to 775.1+£21.3
days, or 25.4 months, p<0.001). The median survival
rate increased by 25.6% in comparison with the control
group and was 26 months (793 days) (p<0.001; Fig. 2).
In the control group, none animals survived over 1000
days. In the experimental group, 2 mice survived this
period (4.2+£0.3%, p<0.001). The results are of prin-
cipal importance in light of lower incidence of tumor
formation and lower number and volume of tumors in
the group of mice treated with PAC [6].

An increase in the lifespan of mice up to 1,356
days without tumor pathologies was attained in ani-
mals maintained at low-calorie diet from the early
ontogeny [13]. The mechanism of this effect includes
suppression of TOR signaling involved in regulation
of growth and metabolism associated with aging.
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The results of our study suggest that administra-
tion of nontoxic immunomodulator PAC during the
early postnatal ontogeny increased lifespan, main-
tained body weight, motor activity, and coat quality
in tumor-predisposed CBA male mice and suppressed
the development of hepatocarcinomas.
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