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The phagocyt ic  ac t iv i ty  of  m a c r o p h a g e s ,  t h e i r  ab i l i ty  to p roduce  a subs t ance  with a p r o t e c t i v e  
a n t i v i r a l  act ion,  and the ac id  phospha ta se  content  in the m a c r o p h a g e s  a r e  a l l  i n c r e a s e d  to a 
g r e a t e r  deg ree  a f t e r  combined  a d m i n i s t r a t i o n  of 8 - m e r c a p t o a d e n i n e  and p r o d i g i o s a n  to a lbino 
mice  than a f t e r  a d m i n i s t r a t i o n  of  these  subs t ances  in the s a m e  d o s e s ,  but  s e p a r a t e l y .  M a c r o -  
phage  function i s  g r e a t l y  s t imu la t ed  by p r e l i m i n a r y  o r a l  a d m i n i s t r a t i o n  of  t h r e e  doses  of 8 -  
m e r c a p t o a d e n i n e  (2.5 mg/kg)  fol lowed by p a r e n t e r a l  a d m i n i s t r a t i o n  o f  p r o d i g i o s a n  (250 
~g/kg). 

The v i ta l  p r o t e c t i v e  ffmction of m a c r o p h a g e s  d e t e r m i n e s  the i m p o r t a n c e  of f a c t o r s  a imed  at i n c r e a s -  
ing the  phagocyt ic  ac t iv i ty  of  t he se  ce l l s .  P r o g r e s s  in th i s  d i r e c t i o n  has  been  made  a f t e r  the  d i s c o v e r y  of 
the connect ion be tween  the d iges t ive  power  of the m a c r o p h a g e s  and the in t ens i ty  of t h e i r  s y n t h e s i s  of l y s o -  
s o m a l  p r o t e i n s  [1, 2, 8]. It mus t  t h e r e f o r e  now be asked whe ther  the r e s p o n s e  of m a c r o p h a g e s  to the agent  
s t imula t ing  phagocy tos i s  can be s t r eng thened  by i n c r e a s i n g  the in t ens i ty  of p r o t e i n  syn thes i s  in t hese  ce l l s .  

In the p r e s e n t  inves t iga t ion  the ef fec t  of a compound with anabol ic  ac t ion ( 8 - m e r c a p t o a d e n i n e  [5]) and 
a s t i m u l a t o r  of phagocy tos i s ,  the  b a c t e r i a l  p o l y s a c c h a r i d e  p r o d i g i o s a n  [5], on mac rophage  function (phago- 
cyt ic  act ivi ty ,  ac id  phospha ta se  act ivi ty ,  and ab i l i ty  to p r o d u c e  a subs tance  with p r o t e c t i v e  an t iv l r a l  action) 
was s tudied.  

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

Fol lowing p i lo t  s tud ies  to d e t e r m i n e  op t ima l  s c h e m e s  of a d m i n i s t r a t i o n  and doses  of the two c o m -  
pounds to albino mice ,  8 - m e r c a p t o a d e n i n e  was given in i t i a l ly  by mouth fo r  3 days  in a da i ly  dose  to 2.5 
m g / k g ,  and 24 h a f te r  the l a s t  dose ,  p r o d i g i o s a n  was in jec ted  i n t r a p e r i t o n e a l l y  in doses  of 50 and 250 
gg /kg .  The an ima l s  of  the  r e m a i n i n g  groups  r e c e i v e d  e i t h e r  8 - m e r c a p t o a d e n i n e  alone, p r o d i g i o s a n  alone,  
o r  phys io log ica l  sa l ine .  The ce l l s  contained in the p e r i t o n e a l  cav i ty  we re  r e m o v e d  24 h a f t e r  th is  in jec t ion  
by the usua l  method [7], t h e i r  to ta l  number  was counted, and the p e r c e n t a g e  of m a c r o p h a g e s  was d e t e r -  
mined in s t a ined  f i lms .  The acid  phospha tase  content  in a s t anda rd  number  of ce l l s  f r om the p e r i t o n e a l  
cav i ty  was d e t e r m i n e d  by the b i o c h e m i c a l  method of A e r t s  et al. [9]. Acid  p h o s p h a t a s e  was de t ec t ed  c y t o -  
c h e m i c a l l y  by G o m o r i ' s  method in the modi f ica t ion  of A l l i son  and Mal luc i  [10], and the in t ens i ty  of  the r e -  
ac t ion was e s t i m a t e d  a f t e r  incubat ion of the c e l l s  in s u b s t r a t e  fo r  25 and 40 min. The phagocy t ic  ac t iv i ty  
( ingest ive  and d iges t ive  s epa ra t e ly )  of the  m a c r o p h a g e s  was d e t e r m i n e d  by the method d e s c r i b e d  p r e v i o u s l y  
[3], us ing  E s c h e r i c h i a  col i  s t r a i n  No. 94 as the t e s t  s t r a i n  for  phagocy tos i s .  

To d e t e r m i n e  the ab i l i ty  of the m a c r o p h a g e s  to p roduce  a subs tance  with p r o t e c t i v e  an t i v i r a l  act ion,  
ce l l s  f r om the p e r i t o n e a l  cav i ty  were  cu l t iva ted  for  24 h in a mix ture  of medium No. 199 (90%) and bovine 
s e r u m  (10%), a s suming  that  dur ing  th is  p e r i o d  the subs tance  syn thes i zed  i n t r a v i t a l l y  in the ce l l s  would be 
e x c r e t e d  into the cu l tu re  medium.  The cu l tu re  medium was then decan ted  and added in d i lu t ions  of 1:50, 
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1:80, and 1:120 for 24 h to cu l tures  of  l ine L m o u s e  f lbroblasts .  
The f lbroblasts  were  then t r a n s f e r r e d  into fresh  m e d i u m  No. 
199 and s e r u m ,  and inoculated with v e s i c u l a r  s tomat i t i s  v i rus  
(Indiana strain) .  During the next  three  days the number  of  
l iv ing and dead f ibroblas t s  was  counted after staining with 0.1% 
ery thros in  solution.  The number  of  l iv ing f lbroblasts  not sub-  
jec ted  to the cytopathic  action of the v irus  indicated the a c t i -  
v i ty  of  the substance  with pro tec t ive  antiviral  action,  l iberated  
by c e l l s  f r o m  the per i tonea l  cavity .  The unit of act iv i ty  of this 
substance  w a s  there fore  taken as the r e c i p r o c a l  of the h ighes t  
dilution of  culture  m e d i u m  of the per i tonea l  c e l l s  protec t ing  
50% of f ibroblasts  against  v i r u s  degenerat ion.  

E X P E R I M E N T A L  R E S U L T S  

The averaged e x p e r i m e n t a l  r e s u l t s  are  shown in Table 1. 
Stat is t ica l  analys i s  by the S t u d e n t - F i s h e r  method revea led  
s ignif icant  d i f f erences  between  the d iges t ive  act ivi ty  and a c t i v -  
ity of the substance  with pro tec t ive  antiviral  action in group 
3, compared  with groups 1 and 2, and in group 5 compared  with 
groups 1 and 4 {P < 0.05}. 

The b i o c h e m i c a l  t e s t  showed that the content of acid 
phosphatase  in the macrophages  after combined a d m i n i s t r a -  
t ions of  8 -m e r c a pto a de n i ne  and prodig iosan in a dose  of 250 
~ g / k g  was  32 t i m e s  higher than in the control ,  but after s e p a -  
rate  adminis trat ion of  the two compounds it was  13 and 19 
t i m e s  higher,  r e s p e c t i v e l y .  This  is  in good agreement  with 
data published prev ious ly ,  indicating a sharp i n c r e a s e  in the 
acid phosphatase  content in macrophages  [11]. 

The h ighest  acid phosphatase  ac t iv i tywas  also d i s c o v e r e d  
c y t o c h e m i c a l l y  in group 5 : only in the animals  of this  group 
was  a definite pos i t i ve  react ion  to the e n z y m e  o b s e r v e d  after 
incubation of  the macrophages  in the substrate  for 25 mira 
The react ion  in groups 3 and 4 was weakly  pos i t ive ,  but in the 
r e s t  it was  negative.  This corre la t ion  between the r e su l t s  ob-  
tained by the two methods  s u g g e s t s  that the c y t o c h e m i c a l l y  
detected  i n c r e a s e  in acid phosphatase  act iv i ty  af ter  the p r o c e -  
dures  depends on an i n c r e a s e  in the e n z y m e  content. It c ,nnot  
be explained ent ire ly  by an i n c r e a s e  in pe r m e a b i l i t y  of  the 
l y s o s o m a l  m e m b r a n e s  for  the substrate  of  the c y t o c h e m i c a l  
react ion,  although under the condit ions used this poss ib i l i ty  is  
not ruled out [1]. In turn, the marked  i n c r e a s e  in acid p h o s -  
phatasc content in group 5 corresponds  to the grea te s t  in -  
c r e a s e  in d iges t ive  power  of the macrophages  in this  group. 

With r e f e r e n c e  to all the indices  used,  the g r e a t e s t  in-  
c r e a s e  in functional act iv i ty  of  the macrophages  was  thus ob-  
s e r v e d  after combined adminis trat ion of  prodig iosan  and 8 -  
mercaptoadenine .  This resu l t  d e s e r v e s  spec ia l  attention, and 
two c i r c u m s t a n c e s  mus t  be taken into considerat ion.  F ir s t ,  
functional act ivi ty  of the macrophages  cannot be increased  
s imply  by increas ing  the dose  of the agent acting on the ce l l s  
above certa in  l i m i t s .  In fact,  the e f f e c t i v e n e s s  of prodig iosan 
was  i n c r e a s e d  by an i n c r e a s e  in i t s  dose  f rom 50 to 250 ~ g / k g  
(Table 1), but as prev ious  e x p e r i m e n t s  showed,  a further in-  
c r e a s e  in the dose  of the  compound does  not i m p r o v e  the r e -  
sults .  Second, the phagocytic  act ivi ty  of the maerophages  
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does  not i n c r e a s e  i f  the s a m e  subs tance  o r  a subs tance  with a s i m i l a r  m e c h a n i s m  of  ac t ion i s  a d m i n i s t e r e d  
r epea ted ly ,  above the l eve l  obta ined by the f i r s t  in jec t ion :  in p a r t i c u l a r ,  i f  two in jec t ions  of p r o d i g i o s a n  
were  given to an ima l s  at  an i n t e r v a l  of 24 h, the second in jec t ion  not only did not i n c r e a s e  the e f f ec t i venes s  
of the f i r s t  but,  on the  c o n t r a r y ,  r educed  it. 

The combined  a d m i n i s t r a t i o n  of  p r o d i g i o s a n  with 8 - m e r c a p t o a d e n i n e  gave d i f f e ren t  r e s u l t s .  P robab ly ,  
on the b a s i s  of the fac t s  d e s c r i b e d  above, the h ighe r  e f f ec t i venes s  of the  combina t ion  i s  dependent  on d i f -  
f e r e n c e s  be tween  the m e c h a n i s m  of ac t ion of the two compounds:  the absence  of a d i r e c t  ac t ion of p r o d i -  
g iosan  in the  doses  used  on the ce l l s ,  by  c o n t r a s t  with the ac t ion of  8 - m e r c a p t o a d e n i n e  [4, 5]. S t imula t ion  
of  the hmct iona l  ac t iv i ty  of phagocy tes  by b a c t e r i a l  p o l y s a c c h a r i d e s  i s  known to p r o m o t e  r e p a i r  p r o c e s s e s  
in an i n f l a m m a t o r y  focus [4]. 

The r e s u l t s  sugges t  that  s t r o n g e r  ef fec t  on r e g e n e r a t i o n  can be  ob ta ined  by  the u se  of  a combina t ion  
of p r e p a r a t i o n s  of the type  used  in th i s  inves t iga t ion .  
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