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The polysaccharide complexes of a number of microorganisms can sharply s t imulate the pro tec t ive-adapt ive  

responses of the organism. This abi l i ty  is quite pronounced, in particular,  in acetoxan A, acetoxan B, and prodigiosan 
- -polysacchar ide  complexes isolated from nonpathogenic organisms in the laboratory headed by Z. V. Ermol 'eva [1-  
3]. It was of interest to establish whether the manifestations of the b io logica l  act ivi ty  of polysaccharide complexes 
isolated from various microorganisms are the same, and consequently, whether they differ in composit ion and structure. 

In a comparison of the act ion of acetoxan A and prodigiosan in exper imenta l  sepsis, induced by various micro-  
organisms, it  was established that acetoxan A in defini te  doses causes a more or less uniform increase in the resistance, 
independent of the causative agent used. In contrast to this, prodigiosan increased the resistance to sepsis induced by 
E. coli  to a far greater degree than to sepsis induced by other organisms [3]. 

The same irregulari ty in the increase in resistance to various infections is noted as a result of an investigation 
of the act ion of typhoid endotoxin on the resistance of mice to infections induced by intest inal  and thyphoid bac i l l i  

and Bacillus pyocyaneus, as well  as Proteus [5]. 

Considering the fact  that in sepsis the death of animals is determined to a definite degree by the action of the 
bac te r i a l  toxin, in this work we invest igated the influence of acetoxan A and prodigiosan upon the resistance of ani-  

mals to the effects of endotoxin. 

E X P E R I M E N T A L  P R O C E D U R E  AND R E S U L T S  

The experiments were conducted with dysentery endotoxin, since acetoxan A and prodigiosan, in the doses used, 
increased the resistance of mice to dysentery sepsis. The work was conducted on more than 200 exper imenta l  and 

control mice.  

The results of exper imenta l  series I are presented in Table 1. 

From Table 1, it is evident  that prodigiosan increases the resistance to endotoxin to a lesser degree than ace t -  
oxan A. On the basis of the combinat ion of these data, it  was assumed that acetoxan A and prodigiosan act differ-  

ently upon individual  components of the complex of pro tec t ive-  
adapt ive reactions.  

TABLE 1. Influence of Acetoxan A (200 p g  
per animal)  and Prodigiosan (5 gg per animal)  
on the Survival Rate of Mice after Inject ion 
of  Dysentery Endotoxin 
Day after ' Survival (in ~ 
adminis, of acetoxan A I prodigiosan 

preparat ion exptl'lc~176 I exptt.  Icon=01 
1st 8o I 0 a 16 
3rd 79 6 30 I 0.6 

5th 79 6 30 I 0 

From the l i terature data and our observations, it  is known that 
the response of animals to the inject ion of microbia l  polysacchar-  
ides is two-phase in character.  In the first place,  there is a transi- 
tory inhibition of the protect ive responses, which is especia l ly  no- 

t i ceab le  when polysaccharide is administered simultaneously with 
infection of the animal.  

The administrat ion of polysaccharide on the eve of the infec-  
t ion prevents the inhibition of the protect ive functions that sets in 
when the same polysaccharide is administered again on the follow- 
day, simultaneously with infection. 
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TABLE 2. Survival of Mice in Ex )erimental and Control Groups (in %) 

Preparation administered 

on the eve of infection 

Acetoxan A 
The same 
Acetoxan B 
The same 
Prodigiosan 
The same 
Physiological saline (in ml) 

m m  

D )se 

(ling) 

2O0 

3O0 

2 

0.2 

Preparation administered simultaneously dth infection 

acetoxan A acetoxan B prodigiosan physiological 

(200 gg) (200 #g) (2 ttg) saline (0.2 ml) 

5 
42 

3 

4 
8 

68 

1 

60 

1 
8 

m 

69 

8O 
8 

62 
8 

m 

82 

82 

82 

In view of the above, the following assumption was made. If the investigated polysaccharides activate the 
protective responses to an equal degree, then it does not matter for the experimental  results whether the same poly- 
saccharide is administered on the day before as on the following day, simultaneously with infection, or whether a 

different polysaceharide is used. If their action differs, then the administration of one polysaccharide on the eve of 

the infection, and the other on the following day, simultaneously with infection, will affect the experimental  results. 

To verify this hypothesis, we conducted the foUowing series of experiments. On the eve of the infection, the 
first group of mice received acetoxan A, the second acetoxan B, and the third prodigiosan. The polysaccharides were 
administered in doses equally effective in the case of sepsis induced by E. coll. The control animals simultaneously 

received an equal volume of physiological saline. On the following day, each of the groups was divided into three 

subgroups. The first of them received the same poiysaccharide as on the day before, simultaneously with the infec- 
tion, while the other two received different polysaccharides. The results of these experiments, conducted on more 
than 600 mice, are presented in Table 2. 

In all  the groups in which the animals received acetoxan A on the eve of the infection, their survival rate was 

high (from 42 to 82%). This is evidence that acetoxan A, administered on the eve of the infection, activates the 

protective responses of the animals to such a degree that it e l iminates  their inhibition, which sets in after infection 
simultaneously with the injection of prodigiosan or acetoxan I3. Neither prodigiosan nor acetoxan B, administered to 

the mice on the day before, e l iminates  the inhibit ion of the protective functions induced by the administration of 
acetoxan A simultaneously with infection, and the survival rate of the mice in these groups proves low. However, 

the inhibition of the protective functions, which sets in when the mice are infected simukaneously with the admin-  

istration of acetoxan B or prodigiosan, is e l iminated by the administration of acetoxan 13 on the day before. 

Prodigiosan, administered on the eve of the infection, el iminates the inhibit ing effect of the same polysacchar- 
ide, administered to the animals simultaneously with the infection. In the case of the administration of acetoxan A 

or B simultaneously with infection, prodigiosan administered on the day before does not increase the survival rate of 
the animals. 

In the following group of experiments, the dose of prodigiosan, administered on the day before, was increased 

five-fold, while the dose of acetoxan A or B, administered on the following day simultaneously with infection, was 
halved. In this experiment, the survival rate of the mice was h i g h - 6 9  and 56%. 

From the data obtained it followed that when the dose of prodigiosan adminfstered on the day before is in- 

creased, the protective-adaptive responses are stimulated to a sufficient degree so as to e l iminate  their inhibition, 
which sets in when the mice are infected simultaneously with the inject ion of acetoxan A or B. However, it was 

sufficient to administer the usual effective dose of acetoxan A (200 #g) or prodigiosan (2 fig) to the animals on the 

day before infection, in order to guarantee high survival rate of mice infected simultaneously with the administration 
of an increased dose of prodigiosan (10 #g), i.e., to e l iminate  the inhibition of the protective responses, noted under 
these conditions without preliminary inject ion of prodigiosan. 

The results obtained may be explained by the fact that acetoxan A stimulates a broader complex of protective 
responses, related to the resistance of the animals to bacter ial  sepsis, and to a greater degree than the other two poly- 
saccharides. Acetoxan B stimulates only part of them, and to a lesser degree, while prodigiosan evidently acts upon 
them even less. 
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The difference in the action of the acetoxans and prodigiosan is not l imited to the examples cited above. It 
was established that acetoxan A, acetoxan B, and glucan, which increase the resistance of animals to infections, also 

promote a normalization of the permeabil i ty of the blood vessels, increased under the influence of irritants that in- 

duce an inflammatory reaction [1]. At the same time, polyglucin exerts the same effect, i n  spite of the fact that it  
does not increase the resistance of the animals to infections, while polysaccharide K-12, which extremely actively 
increases the resistance to infections, not only does not normalize the permeabili ty of the vessels, but rather in ten-  

sifies the effect of the irritant, increasing the necrotic degeneration of the irritated portion of the tissue, like levan 

[6]. The indicated differences in the effects of individual biologically active polysaccharides are evidently due to 

a difference in their structure. 

A further decipherment of the dependence of the nature of the effects of individual polysaccharides upon their 
chemical  structure is of great importance, both from the theoretical standpoint, and for the development of indica-  
tions for their practical application. 
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