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In conclusion, we have shown that augmented 
TNF production correlates with increased lethality among 
mice with endotoxin shock after their sensitization with 
high-molecular-weight substances contained in the sera 
of tumor-bearing mice. Such TNF hyperproduction is 
shown by cells of the macrophage lineage from sensitized 
animals. Intact animals injected with sera from tumor- 
bearing mice become more susceptible not only to the 
toxic activity of LPS and MDP but also to that of the 
recombinant TNF. With the substances contained in 
the sera of tumor-bearing animals, hypersensitivity to 
LPS and MDP resulting in TNF hyperproduction can 
therefore be transferred to macrophagal elements of 
intact animals and, fin addition, the sensitivity of the 
body systems acted upon by the TNF itself can be 
increased in these animals. 
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Much attention has been paid of late to search for 
agents capable of suppressing carcinogenesis, since 
such agents appear to be promising in the primary 
prevention of cancer [ 11. Some authors have reported 
that a natural ginseng root tincture inhibited the 
development of pulmonary adenomas induced by 
various carcinogens in mice [5,171. An epidemiologic 
survey from South Korea, where ginseng preparations 
are widely used, has demonstrated by the chance 
control method that patients with malignancies use 
ginseng much more seldom than control patients with 
nononcologic diseases [161. Hence, flarther research of 

the oncoprophylactic or anticarcinogenic characteristics 
of ginseng seems to hold promise. 

The present research was aimed at experimental 
study of ginseng potentialities in the prevention of 
mammary carcinoma. Bioginseng, an officinal drug 
(Provisional Pharmacopeial Article No 42-1890.89 as 
of April 21, 1989), obtained from cultured cells of 
Panax ginseng C.A.Mey, was used in the study. The 
cultural bioginseng preparation is characterized by the 
same pharmacologic activity as natural ginseng root 
galenics [4], but it is more readily available for clinical 
practice. 
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MATERIAL AND METHODS 
Experiments were carried out on male Wtstar rats. The 
carcinogen, N-methyl-N-nitrosourea (MNU), was 
synthesized by methods described previously [9]. 
Bioginseng tincture manufactured by the Kirish 
Biochemical Plant was used. Rats initially weighting 
200-300 g were injected with MNU in the tissue of all 
12 mammary Nands (1 mg in 0.1 ml of normal saline 
per Nand). One week after injection the rats were 
divided into 2 groups. The experimental animals were 
fed bioginseng 5 times a week at 2-day intervals orally 
via a tube in a dose of 0.5 ml per rat daily (2.5 ml/kg) 
till the end of the experiment. The agent was 
dealcoholized in vacuum rotor evaporizer directly before 
administration, and then diluted with water to the initial 
volume. The control animals were administered water 
orally via a tube, according to the same scheme. Intact 
control rats weighting 200-300 g were exposed to neither. 

At the end of the experiment blood serum estradiol 
was radioimmunoassayed by a CIA-TRI (Sorin, Italy) 
kit with a Beckman (USA) ,,-scintillator. Twenty-eight 
weeks after the start of the experiments the animals were 
killed by ether vapours and a complete autopsy was 
carried out. The tumor tissue was histologically treated 
according to standard methods with hematoxylin-eosin 
staining and examined under a light microscope. The results 
were statistically processed using the t, X 2 , and U tests. 

RESULTS 
MNU induced multiple mammary tumors in the rats, 
mostly malignant ones (Table 1). Bioginseng reduced 
the incidence of these tumors by 44% and their 
multiplicity by 62% as against the control animals. 
Moreover, 22% of the MNU-in jec ted  controls 
developed malignant renal tumors, by 19 and 68%, 
respectively. The intact controls developed neither 
mammary nor renal tumors (Table 1). 

Bioginseng had a marked inhibitory effect on 
mammary tumors induced by MNU injections in rats. 

Table 1 ,Bioginseng Effect on MNU-Induced Carcinogenesis in Rats. 

Byulleten " Experimental'noi J~ io logii i Meditsiny, N 7 ]9.o3 

Table 2. gioginseng Effect on B[ood Serum Estradiol Level (M+m) 
In parentheses number of rant examined. 

Group  

Intact conlrols 

MNU+control 

MNU+bioginseng 

EstTadiol levels, l / r iM  

in total 
g roup  

2,50• 

I~2) 
4,20• 

I231 
3,70• 

fiB} 

in rats with 
m a m m a r y  

tumors  

3,98• 

5,08• 1,20 

(6) 

in rats 
w i t h o u t  
tumors  

5,20• 

(6) 

3,03• 

(] 2) 

Note: In parentheses number of rats examined. * - difference from intact 
controls is reliable according to the t test (p<0.05); - d i f f e r e n c e  from rats 
with tumors fed bioginseng is reliable according to the U test (p<0.05). 

Adaptogenic [4] and immunostimulating [6] effects of 
ginseng were revealed. The ginseng preparations were 
able to normalize various hormonal and metabolic 
disturbances promoting tumor development; they 
enhanced the DNA repair processes [7] and showed 
intefferonogenic [81, cytodifferentiating [10,14], and 
antioxidant [13] activities. The preparations were found 
to elevate the level ofintracellular cyclic AMP [151 and 
to prevent the manifestation of biologic effects of crotonic 
acid, a carcinogenesis promoter [11]. These versatile 
mechanisms of action seem to underlie the revealed 
anticarcinogenic activity of bioginseng. 

Table 2 shows that blood serum estradiol levels of rots 
exposed to MNU were significantly higher than in intact 
animals. This may be due to a reduced number of specific 
receptors in target o~ans in the presence of augnenting 
morpholoNc and fimctional deditIerer~tiation of cells, resulting 
from carcinogen actiorL The experimental and clinical 
findings demonstrate that an increased blood estrogen level 
is conductive to the development of mammary carcinoma 
[2]. Rats without tumors that were fed bioginseng had lower 
blood serum estradiol levels than the intact animals or the 

G r o u p  

MNU (control) 

MNU+bioginseng 

Intact control 

Number  of rats 
g r o u p  

27 

29 

20 

Absolute number  and % of rats with tumors, number  o f  
tumors, and mean  number of tumors per rat in 

mammary tumors* all tumors 

21 (78%} 

49 

1,8• 

lo (34%) . . . .  

19*** 

0,7+0, I **** 

21 (78%} 

42 

1,6+0,2 

10 (s4%) . . . .  

17 

0,6• 

renal tumors** 

6 (22%) 

47 

0,3• 

1 (3%)**** 

1 

0,03• 

Note: *histologically verified adenocarcinomas, fibroadenomas in a few cases; **mesenchymal tumors; ***adenocarcinoma of the large intestine 
was found in one rat; **** the difference with the control MNU group is statistically reliable according to the t and Z 2 tests (p<0.001-0.05). 
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animals with tumors that were fed bioginseng (Table 2). 
Thus, bioginseng nomaalizes the blood ~a-'adiol level, this 
possibly being one more mechanism explaining mammary. 
carcinogenesis inhibition by this drag. 

Our finding demonstrate a new indication for the 
use of bioginseng tincture: it can be used for the primary 
prophylaxis of mammary carcinoma. Breast cancer is the 
most prevalent oncologic disease in women [3]. Antiestr~ens, 
recommended for the prevention of mammary carcinoma, 
induce a number of noticeable side effects [3,12]. 
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The term "bone fluid," whose circulation is observed 
mainly in the lacunar-canalicular system, is used at 
present in a number of morphological and physiological 
investigations of bone. In fact, the term is used to 
designate an interstitial fluid of bone which differs from 
blood plasma in its composition [4]. According to the 
Arnold-Frost model [7], during the blood-and-bone 
exchange the phenomenon of "bone fluid" filtration 

through the mineralized matrix is of prime importance. 
The extremely large surface of bone mineral crystals, 
even with a comparatively low flow of the fluid, provides 
a quick and effective equilibration of the Ca > and 
phosphate concentrations between the fluid and the mineral 
[6]. To detemaine the nature of the circulation processes in 
the mineralized bone matrix the microcorrosion method 
[2, 5] and various markers are used [61. 
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