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Po lysacchar ide  p repa ra t ions  f rom yeas t - l ike  fungi and ac t inomycetes ,  when injected p a r e n -  
t e r a l l y  into an imals  1-7 days before  the exper iment ,  s t imulated the phagocyt ic  act ivi ty of 
cel ls  of the ret iculoendothel ial  sys tem (RES) and led to an inc rease  in weight of the l i ve r  and 
spleen. The pur i f ied po lysacchar ides  (glucans and mannan) had a l e s s  marked  action. The 
inc rease  in phagocytic  activity of the RES correponded to the per iod  of r e s i s t ance  of the a l -  
bino mice  to s taphylococcal  sept icemia .  

Po lysaccha r ide  p r epa ra t i ons  f rom some yeas t - l ike  o rgan i sms  and ac t inomycetes ,  when injected 
pa ren t e ra l l y  into animals ,  cause an inc rease  in the nonspecific r e s i s t ance  of the recipient  to va r ious  types  
of unfavorable fac tors ,  such as bac te r i a l  and v i rus  infections,  poisoning, i r radia t ion ,  and so on [1, 5, 6, 14]. 
To a ce r ta in  degree  the i nc rea se  in nonspecif ic r e s i s t ance  depends on the functional act ivi ty of the re t icu lo-  
endothelial sys t em (RES). The effects  of some bac te r i a l  po lysacchar ides  and endotoxins on RES function 
have been invest igated [3, 4, 7-9 ,  11, 12]. All worke r s  r epor t  the biphasic  c h a r a c t e r  of the response  of the 
macrophagal  sys tem:  a dec r ea s e  in i ts  act ivi ty during the f i r s t  hours  a f t e r  injection of the po lysaccha r ides  
followed by s t imulat ion of phagocyt ic  act ivi ty of the RES. 

However ,  no invest igat ions into the effect  of po lysacchar ide  p repa ra t ions  f r o m  ac t inomyce tes  or  
yeas t - l ike  fungi on the phagocytic  function of the RES in animals  could be found in the access ib le  l i t e ra tu re .  

In the investigation descr ibed  below the role and the degree  of par t ic ipa t ion  of the RES in the mech a -  
n i sm of the biological  act iv i ty  of microbia l  po lysacchar ides  we re  studied. 

E X P E R I M E N T A L  M E T H O D  

Po lysaccha r ide  p repa ra t ions ,  both as complexes  and purif ied (glucan and mannan), we re  se lected as 
follows for  the exper imen t s :  C 3 - p h o s p h o a m i n o - p o l y s a c c h a r i d e - p e p t i d e  complex containing 40% reducing 
substances  (from Act inomyces  coelicolor);  1E - a g h c o - m a n n a n  containing 52% of reducing substances  
(from Candida albicans);  6E - a g luco-galac tan  containing 48.5% of reducing substances  (from Rh. glutinis); 
6EII - a glucan containing 65% of reducing substances  ( f rom Rh. glutinis); l l g  1 - a glucan containing 89% 
of reducing subs tances  (from A.pullulans); 55E - a mannan containing 88% of reducing subs tances  (from C_._. 
tropicalis). 

The polysaccharides were injected intraperitoneally in a dose of 200-500 Dg per mouse 1-2 h and 
1, 3, 7, 15, and 30 days before the experiment. Noninbred albino mice weighing 18-20 g were used in a 
total number of 500. The phagocytic acticity of the RES was studied by the method of Halpern et al. [13], 
based on the periodic determination of the rate of disappearance of foreign nucleated erythrocytes from the 
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Fig. 1. Changes in phagocyt ic  index (K) a f te r  injection of po ly -  
sacchar ides :  1) complex po lysacchar ides ;  2) pur i f ied po ly sac -  
char ides ;  3) control .  Absc i s sa ,  t ime  of injection of po lysac -  
char ides  before  experiment~ ordinate,  phagocyt ic  index K. 

Fig. 2. El iminat ion of p igeon ' s  e ry th rocy te s  f rom blood of mice 
a f te r  inject ions of po lysaccha r ides  (1-3 days a f te r  injection of 
po lysacchar ides ) :  1) complex po lysacchar ides ;  2) pur i f ied  poly-  
sacchar ides ;  3) control.  Absc i s sa ,  t ime of de terminat ion of 
phagocyt ic  act ivi ty of RES (in min); ordinate,  log of number  of 
p igeon ' s  e ry th rocy t e s  pe r  mm 3 mouse  blood. 

blood of the mice.  P igeon ' s  e ry th rocy te s  w e r e  injected in t ravenously  in a dose of 200,000 cel ls  p e r  mouse 
toge ther  with hepar in  to p revent  th rombus  fo rmat ion  in the ve s se l s .  The ra te  of c lea rance  of the blood f r o m  
pigeon e ry th rocy te s  was m e a s u r e d  by taking blood samples  (0.05 ml) f rom the r e t r o - o r b i t a l  venous plexus 
at fixed t ime  in te rva l s  for  1 h. At the e n d o f  the exper iment  the mice  w e r e  sacr i f iced  and the l i ve r  and 
spleen were  r emoved  and weighed. 

EXPERIMENTAL RESULTS 

During the first hours after injection of the polysaccharides no change was found in the phagocytic 
activity of the macrophages. The rate of disappearance of the foreign erythrocytes from the blood of the 
experimental animals was the same as in the control group. 

Subsequently from 1-7 days after single injections of the polysaccharide preparations an increase in 
the phagocytic activity of the RES cells could be observed. Irrespective of the source from which the poly- 
saccharides were obtained and also of the dose of the preparations, a marked stimulating effect on RES 
function was  noted. This s tate  p e r s i s t e d  within ce r ta in  l imi t s  throughout the exper iment  (Fig. 1). 

However ,  a f t e r  injection of the pur i f ied  po lysaccha r ides  (glucans 6EII and l l g  1 or  mannan 55E) into 
the mice  the ra te  of phagocytos is  of the RES cel ls  was  reduced and the index K was  lowered.  If the po ly-  
s accha r ide s  we re  in jected 15 and 30 h be fo re  the exper iment ,  the va lues  of the phagocyt ic  index were  a l -  
most  identical  with those in the control .  This can evidently be at t r ibuted to the fact  that the pur i f ied  po ly-  
sacchar ides  a re  metabol ized  m o r e  rapidly and thus r emoved  f rom the blood s t ream.  

As the r e su l t s  of these  expe r imen t s  show, a study of the ra te  of r emova l  of pigeon e ry th rocy te s  f r o m  
the blood of the mice a f te r  inject ion of the po lysacchar ide  p r epa ra t i ons  showed that most  nucleated cell ;s  
d i sappeared  f rom the blood s t r e a m  within 20 min, w h e r e a s  in the an imals  of the control  group of an imals  
foreign e ry th rocy te s  could stil l  be found 1 h a f t e r  injection in numbers  of between 1,5000 and 2,000 (Fig. 2). 

Stimulation of the phagocyt ic  act ivi ty of the RES co r r e sponds  to the per iod  of r e s i s t ance  of the mice  
to s taphylococcal  sep t i cemia  [1]. 

P r e l i m i n a r y  inject ion of po lysacchar ide  p r e p a r a t i o n s  f rom yeas t - l ike  o r g a n i s m s  or  ac t inomyce tes  
thus help to inc rease  the phagocyt ic  act ivi ty of the RES cells.  No per iod  of inhibition of function of the 
macrophage  sys tem was  obse rved  during the f i r s t  few hours  af ter  injection of the p repa ra t ions ,  as is seen 
when bac te r i a l  l ipopolysacchar ides  a r e  admin i s t e red  to animals .  

The high molecu la r  weight of the endotoxins may pe rhaps  fac i l i ta te  the i r  phagocytos is  by RES cells ,  
resu l t ing  in damage to those cel ls ,  with consequent dec r ea se  in the abil i ty of the mac rophages  of the l i ve r  
and spleen to r em ove  foreign subs tances  f rom the blood s t r e a m  during the f i r s t  few hours.  
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As these exper iments  showed, paren te ra l  injection of polysacchar ide  prepara t ions  into mice causes an 
increase  in the weight of organs r ichly  supplied with ret iculo endothelial cells  [2 ]. However,  the gradual inc rease  
in the weight of the l iver  and spleen toward the 3 rd-5th  days  was c lear ly  expres  sed only af ter  injection of the poly-  
sacchar ide  complexes,  whereas  the purif ied polysacchar ides  had no such action. The stimulating effect on 
the weight of the animals '  organs was probably due to intensification of pro l i fera t ion  in the RES, just as 
a f te r  adminis t ra t ion of bac te r ia l  po lysacchar ides  [8, 10-12, 15]. 

T h e s e  resu l t s  show that po lysacchard ies  f rom yeas t - l ike  fungi and act inomycetes ,  a f te r  p re l imina ry  
injection into animals,  inc rease  the functional activity of the RES. 

This fact may play an important  role  in pathological s tates  in which the p r o c e s s e s  of phagocytos i s  act 
as an important  ce l lu lar  factor  of immunity. 
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