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The adaptive powers of the body near physiological conditions are regulated by the pitu~
itary-adrenocortical system (PACS) and pharmacologic regulation is linked with the use of
adaptogens. The question arises whether the action of adaptogens is effected through the PACS.
Data in the literature on the effect of these preparations on the PACS are few in number and
contradictory in nature [2, 3, 8, 9].

Investigation of the effects of adaptogens on evoked activity of the PACS, which is a con-
stant and reliable indicator of stress [4, 6] — this most characteristic adaptive reaction —
is particularly interesting. The aim of this investigation was to study the effect of ginseng
(Panax ginseng C. A. Mey), Polyscias filicifolia Bailey, and Eleutherococcus Maxim on function
of the PACS at rest and during stress.

EXPERIMENTAL METHODS

Experiments were carried out on 130 male Wistar albino rats weighing 160~-200 g. PACS ac-
tivity was determined by measuring the corticosterone concentration in blood taken after de-
capitation of the animals. Preparations of the adaptogens were injected intraperitoneally,
once or repeatedly.

Corticosterone was assayed 60 min after a single injection of the adaptogens. Basal and
stress—induced concentrations of the hormones were tested. In the latter case, 30 min after
injection of the adaptogens the animals were immobilized, and decapitated at the 30th minute
of immobilization.

For long-term administration the adaptogens were given daily for 7 days. On the 7th day
(60 min after the last injection) the animals were killed and basal or stress—induced corti~-
costerone concentrations were determined. The course of the experiments was the same as when
a single injection of the adaptogens was given. A special frame, to the base of which the
rats were pressed by a piece of wood, served for immobilization.

Tinctures (1:10) of cultures of ginseng and Polyscias folicifolia, obtained at the Lenin-
grad Pharmaceutical Chemical Institute, a pharmaceutical preparation of tincture (1:10) of
ginseng, anda pharmaceutical preparation of Eleutherococcus extract (1:1) were used. Before
use, the preparations were evaporated to one~third of their volume and diluted with physiolog-—
ical saline. The dose of the preparations given to the animals was not more than 2 ml1/200 g
body weight., The following doses were investigated (calculated as the original preparation):
1) tincture of ginseng 0.75, 1.5, 3.0, and 6.0 m1/200 g body weight, 2) pharmaceutical prepa-
ration of tincture of ginseng 0.75 and 1.5 ml/200 g body weight, 3) tincture of Polyscias fili-
eifolia 1.5 ml/200 g body weight, 4) pharmaceutical preparation of Eleutherococcus extract
0.04 m1/200 g body weight. The plasma corticosterone level was determined fluorometrically
[10]. The experimental results were subjected to statistical analysis by Student's test.
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Fig. 1. Effect of a single injection of
adaptogens on basal blood corticosteromne
concentration (in pg %): 1) control (in-
jection of Ringer's solution into ani-
mals); 2) injection of tincture of gin-
seng in a dose of 1.5 ml/200 g; 3) injec-
tion of pharmaceutical preparation of
tincture of ginseng in a dose of 1.5 ml/
200 g; 4) injection of tincture of
Polyscias filicifolia in a dose of 1.5
ml/200 g; 5) injection of Eleutherococ-
cus extract in a dose of 0,04 ml/200 g.
Fach group contains 7-10 animals, Aster~
isk indicates significance of difference
from control at P < 0,05 level,

Fig. 2. Dependence of basal corticoste-
rone concentration (in pg %) on dose of
tincture of ginseng, given by a single
injection. C) Control, injection of
Ringer's solution into animals). Num-
bers beneath columns indicate dose of
ginseng (in ml1/200 g), calculated in the
original tincture.

RESULTS

A single injection of tincture of ginseng, of the pharmaceutical preparation of tincture
of ginseng, of tincture of Polyscias filicifolia, and of the pharmaceutical preparation of
Eleutherococcus extract led to an increase in the basal blood corticosterone concentration
(Fig. 1). Injection of increasing doses of the adaptogens caused the blood corticosterone
level to rise. Direct dependence of the blood corticosterone level on the dose of ginseng is
shown in Fig. 2., Similar dependence of the corticosterone level on the dose of the adaptogens
was demonstrated previously for a purified fraction of ginseng glucosides [8, 9]. Prolonged
administration of ginseng, Polyscias filicifolia, and Eleutherococcus did not affect the ba-
sal blood corticosterone level.

The next investigations were to study the effect of adaptogens on response of the PACS
to stress. Immobilization of the rats led to an increase in the blood corticosterone concen~-
tration. Changes in the respomse of PACS to stress were observed during long~term administra-
tion of the adaptogens. Injection of ginseng and of Polyseias filicifolia for 7 days caused
enhancement of the stress—induced rise of the blood corticosterone level (Fig. 3).

In these experiments, enhancement of the response of the PACS to stress was thus observed
under the influence of ginseng and of Polyscias filicifolia, in agreement with our previous
data [7]. Similar intensification of the response to stress under the influence of Eleuthero-
coccus was described by Brekhman and Dardymov [1]. These results which are evidence of in-
creased stressor activity of the PACS during the action of adaptogens contradict those of in-
vestigations in which a decrease was found [2, 3], and also to views that the effect of adapto-
gens is connected with inhibition of the stressor response. The contradictory nature of the
results can be explained on the following grounds: 1) Function of the PACS was determined
mainly on the basis of indirect parameters (weight of the adrenals, concentrations of ascorbic
acid and cholestercl in the adrenals) [2, 3], 2) more powerful stressors were used than in the
present experiments, and 3) the response to stressors in the present experiments was tested at
different time intervals from those used by other workers.
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Fig. 3. Effect of 7-day course of
adaptogens on blood corticosterone
concentration {(in ug %) during im=-
mobilization: 1) contrel (injec~-
tion of Ringer's solution), 2) im-
mobilization; 3) injection of tinc-
ture of ginseng (1.5 ml/200 g) for
7 days plus immobilization; 4) in~
jection of tincture of Polyscias
filicifolia (1.5 ml/200 g) daily
for 7 days plus immobilization; 5)
injection of pharmaceutical prepa-
ration of tincture of ginseng
(0.75 m1/200 g) daily for 7 days
plus immobilization. Each group
contains 7-12 animals.

Since the stress reaction is one of adaptation, its intensification by adaptogens must

be regarded as enhancement of the body's powers of adaptation. One of the mechanisms of the
action of adaptogens is thus their effect on the PACS, which stimulates the reaction to stress.
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