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Influenza v i rus  inhibits phagocytosis  of cell  f r agments  by per i toneal  m a c r o p h a g e s  in m i c e  without 
having any effect  on phagocytic act ivi ty  of neutrophils  under these  s ame  conditions. The  development  of 
immunity  agains t  influenza is cha rac t e r i zed  not only by an inc rease  in the t i te r  of specif ic  antibodies and 
in the intensity of phagocytos is  with r e s p e c t  to cell  f r agmen t s  infected with homologous v i rus ,  but also by 
the development  of r e s i s t a n c e  to influenza v i rus  among per i toneal  macrophages .  

In s eve re  f o r m s  of influenza in an imals  and man,  there  is intensive desquamat ion of infected cel ls  of 
the upper  r e s p i r a t o r y  t rac t ,  which read i ly  undergo phagocytosis .  

The object  of this invest igat ion was to study the phagocytic act ivi ty  of per i toneal  exudate cel ls  of nor -  
m a l  immune mice  agains t  cell  f r agmen t s  infected with influenza v i rus .  

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

Allantoic fluid of chick em bryos  infected with type A (3711) influenza v i rus  was used to immunize  
mice  which r ece ived  5 in t raper i tonea l  injections,  each of 1 ml  at in te rva ls  of 3 days.  Exper imen t s  were  
c a r r i e d  out on mice  with an ant ihemagglut inin t i t e r  of 1:320 or  higher.  Allantoic fluid of uninfected chick 
embryos  was used as  the control .  

Cel ls  of the chor ioal lantoic  m e m b r a n e  of chick embryos ,  e i ther  uninfected or infected with influenza 
v i rus ,  s e rved  as  the object  of phagocytosis .  Minced chorioal lantoie  m e m b r a n e s  w e r e  t r ea t ed  with 0.25~ 
t ryps in  solution on a magnet ic  m i xe r ,  The ce l l s  were  then sedimented by centr i fugat ion (10 min,  1000 rpm) 
and t r ea t ed  with 0.3% acet ic  acid solution to produce lys is  of contaminant  e ry th rocy tes .  After  r e m o v a l  of 
the acid, the cel ls  we re  shaken for  3 rain with beads  in o rder  to obtain f r agmen t s  m o r e  amenable  to phago- 
cytos is .  Exper imen t s  in vivo and in v i t ro  we re  c a r r i e d  out by the method descr ibed  previous ly  [2]. The 
r e s u l t s  were  subjected to s ta t i s t ica l  ana lys is .  

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

The r e su l t s  of the exper iment  in vivo (Table 1) show that  influenza v i rus  p re sen t  in the f r a g m e n t s  of 
cel ls  of the chorioal lantoic  m e m b r a n e  can inhibit thei r  phagocytosis  by per i toneal  m a c r o p h a g e s  of mice .  
At the s a m e  t ime,  cell  f r agmen t s  of the chor ioal lantaoic  m e m b r a n e ,  whether  uninfected or  infected with in-  
f luenza v i rus ,  we re  phagocytosed with equal act ivi ty  by the neutrophils  of intact  mice .  Immuniza t ion  of the 
mice  comple te ly  abolished the unfavorable  effect  of influenza v i rus  on the phagocytic act ivi ty  of the m a c r o -  
phages.  As a resu l t ,  the phagocytic indices of these  ce l l s  for  an ima l s  immune  to cel ls  of the chor ioal lantoic  
m e m b r a n e  infected with influenza v i rus  we re  v e r y  c lose  to (percentage of cel ls  c a r ry ing  out phagotytosis)  
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or  even higher (than mean  intensi ty of f luorescence)  the phagocytic indices of phagocytosis  of uninfected 
chror ioa l lanto ic  ce l l s  by m a c r o p h a g e s  of intact  mice .  Immunizat ion  with al lantoic fluid a lonedid  not change 
the behavior  of the m a c r o p h a g e s  re la t ive  to cel ls  of the chorioal lantoic m e m b r a n e  infected with influenza 
v i rus .  

Fur the r  invest igat ions in vi t ro  showed that the phagocytic act ivi ty  of per i toneal  exudate cel ls  of mice  
immunized  with influenza v i rus  against  ce l l s  of the chorioal lantoic m e m b r a n e  infected with homologous v i rus  
coincided with the intensi ty of phagocytosis  of uninfected chorioal lantoic  m e m b r a n e  cel ls  by these  same  cel ls  
obtained f rom intact  and immune animals .  However,  ingestion of cel ls  of the chorioal lantoic  m e m b r a n e  
infected with influenza v i rus  by phagocytes  of intact mice  was much  l e s s  marked .  Addition of specif ic  im-  
mune  s e rum to the t e s t  s y s t e m  comple te ly  abolished the inhibition of phagocytosis  of infected chDrioallan- 
toic m e m b r a n e  cel ls  by per i tonea l  cel ls  of intact  mice  and s t imulated it by cel ls  of immune animals .  

P rev ious  invest igat ions  with the v i ru s e s  of ves icu la r  s tomat i t i s  and Newcast le  d i sease  showed that 
immunizat ion i n c r e a s e s  the intensi ty of phagocytosis  of cell  f r agmen t s  infected with homologous v i rus ,  the 
p roces s  being s t r i c t ly  specif ic  in c h a r a c t e r  [2]. The p resen t  invest igat ion r evea led  ye t  another  pecul iar i ty  
of the in terac t ion  between cell  f r agmen t s  containing influenza v i rus  and per i toneal  phagocytes  of mice .  It  
was found that  influenza v i rus  can inhibit phagocytosis  not only of bac t e r i a  [1, 3], but also of cel ls  and their  
f r agmen t s  infected with v i ru s e s .  The  inhibitory action of influenza v i rus  extended only to r e a c t . p h a g e s .  
The phagocytic act ivi ty  of the neutrophils  was unchanged in the p r e sence  of influenza v i rus .  

Macrophages  of m i c e  immune to influenza exhibited high r e s i s t a n c e  to the unfavorable  act ion of homo-  
logous v i rus .  The  pe rcen tage  of r e a c t . p h a g e s  of immune m i c e  ca r ry ing  out phagocytosis  of infected cell  
f r agmen t s  of the chorioal lantoic  m e m b r a n e  coincided with that of m a c r o p h a g e s  which c a r r i e d  out phagocyto-  
s is  of uninfected chor ioal lantoic  m e m b r a n e  ce l l s  of intact  and i~amune mice .  The mean  intensi ty of l umines -  
cence of each phagocyte during speci f ic  phagocytosis  of chorioal lantoic  m e m b r a n e  cel ls  infected with in- 
f luenza v i rus  was much  higher in m a c r o p h a g e s  of immune mice .  Changes in the phagocytic act ivi ty  of m a c r o -  
phages a f t e r  immuniza t ion  with influenza v i rus  were  specif ic  in c h a r a c t e r ,  because  injection of al lantoic 
fluid alone had no effect  on reac t iv i ty .  

This  fea ture  of phagocytos is  r evea led  by these exper iments  could be due e i ther  to the development  of 
specif ic  r e s i s t a n c e  in per i tonea l  cel ls  to influenza v i rus  under the influence of immunizat ion  or  to the p ro -  
tec t ive  act ion of specif ic  ant ibodies.  

In exper-iments in vi t ro  the per i toneal  phagocytes  of immune m i c e  r ema ined  r e s i s t a n t  to the inhibitory 
effect  of influenza v i rus  even a f te r  r epea ted  washing to r e m o v e  antibodies.  Th is  can be explained e i ther  
by the s t rength of binding of antibodies by the phagocytes  or  by acqui red  r e s i s t a n c e  of the mac rophages  
unconnected with ant ibodies.  Th i s  l a t t e r  m e c h a n i s m  may  poss ib ly  a r i s e  during immunizat ion of an imals  
with act ive  v i rus  as the r e s u l t  of the p re fe ren t i a l  se lect ion of a pa r t i cu la r  group of m a c r o p h a g e s  m o r e  
r e s i s t a n t  to the harmful  toxic act ion of the injected v i rus .  The mechan i sm of the r e s i s t a n c e  of m a c r o p h a g e s  
thus brought  to light is a m a t t e r  for  specia l  study. 

P r e l i m i n a r y  t r e a t m e n t  of cell  f r agmen t s  of the chorioal lantoic  m e m b r a n e  infected with influenza v i rus  
with specif ic  immune se rum comple te ly  abolished the inhibitory act ion of influenza v i rus  on phagocytosis  
by mac rophages  of intact  m i c e  and inc reased  its intensi ty in immune  animals .  

I t  m a y  be cons idered  that  the specif ic  i nc rea se  in phagocytic act ivi ty  in the immune  o rgan i sm  can 
play an impor tan t  ro le  in r e c o v e r y  f rom influenza, by promot ing the m o r e  rapid  r emova l  of epithelial  cel ls  
of the upper  and lower  r e s p i r a t o r y  t r a c t s  when damaged or  ki l led by v i rus .  Isola t ion of the infected ce l l s  
and their  r ender ing  h a r m l e s s  by phagocytosis  may  prevent  the i r  excre t ion  into the external  envi ronment  
and thus reduce  the possibi l i ty  of the spread  of infection. 
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