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In !ecent years immunomodulators enhancing nonspe- 
cific r~sistance have been increasingly more widely used 
for a directed influence on immune reactions and for 
the correction and regulation of immune processes [3]. 
This poses the problem of the  optimal choice of agents 
in the context of a given infection, and the elaboration 
of optimal dosages and regimens. At Kuban State Uni- 
vemity a new immunomodulator of microbial origin has 
been obtained. The preparation, named SK, represents 
a mixture of polypeptides with a molecular weight in 
the range of 500 to 4000 D [6]. 

Our aim was to study specific features of the 
immunomodulatory effect of SK in mice of different 
strains. Immunomodulatory activity was assessed ac- 
cording to the changes in: a) the 5'-nucleotidase (5'- 
N) activity in the peritoneal exudate macrophages 
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(PEM) and b) the susceptibility of mice to infection 
with Staphylococcus aureus strain Wood-46. There is 
some information indicating significance of 5'-N for 
nucleotide assimilation, energy supply of the cells, 
and the  implementa t ion  of  genet ic  informat ion  
[5,9,10]. The product of  the enzymatic reaction, 
adenosine, is considered today to be one of the main 
regulators of  vital physiological functions, including 
the work of the immune system [7,11]. 

MATERIALS AND METHODS 

Male mice of  the CBA and C57B1/6 strains weigh- 
ing 16-18 g were used. The animals received a sin- 
gle subcutaneous (sc) or intraperitoneal (ip) injection 
of SK, 0.2 gg or 5 ~tg per mouse. The following day 
ecto-5'-N activity in the PEM was determined ac- 
cording to a modified method [4]. At this time the 
mice were given sc 2.5• 5x109 or 10xl09 cells 
from a one-day culture of  St. attreus strain Wood- 
46. The mice were observed for 15 days. The effect 
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Fig. 1. 5 ' - n u c l e o t i d a s e  ac t i v i t y  in the  pe r i tona l  exuda te  
macrophages ol CBA and C57B1/6 mice. a) after sc injection; 
b} after ip injection. Asterisks: p<0.05 when compared to C. 

of SK was evaluated by the difference in the percent- 
age of survival in the SK-treated and untreated (con- 
trol) groups. 

RESULTS 

Preliminary experiments on the effect of SK on 5'- 
N activity revealed that the preparation exhibits an 
immunomodulatory influence when given in doses of 
0.2 gg and 5 gg. Figure 1 shows the levels of 5'-N 
activity in the PEM of CBA and C57B1/6 mice 24 
hours after sc and ip administration of SIC Mice of 
both strains exhibited decreased enzyme activity, the 
effect being more prominent in CBA mice. The re- 
dnctidn of enzyme activity was especially strong in 
mice which had received 0,2 gg of the preparation, 
regardless of the route of injection. 

Earlier [1], a correlative dependence was shown 
in C57B1/6 mice treated sc with different immuno-  
modulators betweeen the PEM 5'-N levels and the 
subsequent resistance to staphylococcal infection. A 
similar relationship was also observed in the experi- 
ments described here. 

Thus, in the C57B1/6 mice sc inoculation with 
SK enhanced resistance to staphylococcal infection, the 
h i~es t  protective effect being obtained for a dose of 
0.2 gg, the one which induced the maximal reduction 
of 5'-N activity (Fig. 2). Ip injection of SK was more 
effective than sc administration and again correlated 
with the reduction of PEM 5'-N activity. Yet, unlike 
the situation with sc injection, the relationship between 
the resistance and the level of 5'-N activity was less 
pronounced. For instance, the maximal decrease in 
enzyme activity was detected following SK injection in 
the dose of 0.2 ~tg, whereas the maximal level of re- 
sistance was attained with the use of 5 gg SIC Here it 
is worth pointing out that even an injection of saline 
was followed a day later by a certain enhancement of 
the resistance when compared with the intact animals. 
The rise of resistance here was accompanied, as in the 
case of SK injection, by a drop in the PEM 5'-N 
activity. This is apparently evidence of the predominant 
role of the nonspecific component of resistance follow- 
ing ip injection of SIC The noted differences in the 
nature of the effect of the preparation for different 
routes of inoculation might perhaps also be due to the 
predominant role of the direct effect of the prepara- 
tion upon the PEM membrane in the course of  ip 
challenge. 

The CBA mice did not exhibit increased resist- 
ance to staphylococcal infection following ip SK 
injection, moreover, ip injection led to increased sus- 
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ceptibility (Fig. 3). We would stress here that in 
mice of this strain, sc challenge with SK is charac- 
terized by an inverse correlation between the PEM 
5'-N activity and susceptibility to staphylococcal in- 
fectionu No correlation was revealed following ip in- 
oculation, that is, a significant change in enzyme 
activity was not accompanied by any appreciable 
change in the susceptibility to infection. 

Thus, the results of our study show that the type 
of  SK action upon the PEM 5'-N activity and re- 
sistance depend on the dose and route of adminis- 
tration, as well as on the strain of animal. 

The results do not provide an unequivocal expla- 
nation of  the relationship between the PEM  5'-N 
activity and resistance to staphylococcal infection. 
The effect of SK on the activity of PEM 5'-N may 
result from a direct or indirect influence of the 
preparation on this ectoenzyme of the macrophages 
and/or from the redistribution of  the macrophages in 
the organism and the accumulation of macrophages 
with low 5'-N activity in the peritoneal cavity [8], 

In conclusion, we would stress the genotype-de- 
pendent relationship discovered between the PEM 5'- 
N activity and susceptibility to staphylococcal infec- 
tion after sc injection of SK. This relationship was 
direct in the mice of the C57B1/6 strain and inverse 
in the CBA mice. 

It was shown that after sc administration of  
immunostimulators the changes in 5'-N activity are 
intimately related to the peculiarities of the action of  
the preparation upon the endocrine system indexes [2]. 

As changes in the neuroendocrine system are of 
crucial importance for the development of the organ- 
ism's nonspecific resistance, studies of the effect of 
SK on the neuroendocrine system indexes in mice of 
different strains should make a significant contribu- 
tion to our understanding of diverse effect of SK on 
the resistance to infection. 
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