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Influenza v i ruses  differing in their  virulence to man have different effects  on lymphoeytes  
and macrophages  in the per i tonea l  exudate of in t raper i toneal ly  infected guinea pigs.  With 
s t rengthening of the virulent  p rope r t i e s  of  influenza v i ruses  for man, their  inhibitory action 
on guinea pig lymphocytes  and macrophages  a lso  intensifies.  Weakly virulent  s t ra ins  of in- 
fluenza v i ruses  cause a substant ial  increase  in the functional act ivi ty of macrophages  but 
they have no lympholyt ic  p rope r t i e s .  Since differences in the cell composi t ion of the ex-  
udate and in the functional s ta te  of the macrophages  co r re l a t ed  with the degree of virulence 
of the v i ruses  to man, the s tudy of r e sponses  of lymphocytes  and macrophages  of an imals  
r e s i s t an t  to influenza virus  can be used to de te rmine  the toxic p rope r t i e s  of tes t  v i ruses .  
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The r e su l t s  of an a s s e s s m e n t  of the toxic action of ves icu lar  s tomat i t i s  v i rus  on the s ta te  of lympho-  
cytes and mac rophages  in the per i tonea l  exudate of mice have been published prev ious ly  [8, 9]. 

In the investigation now descr ibed  the toxic action of s t r a ins  of influenza virus  of different virulence 
to man on lymphocytes  and macrophages  of the per i tonea l  exudate of guinea pigs infected in t raper i toneal ly  
was studied. It was a s s um ed  that under these  conditions of infection influenza virus  does not reproduce  in 
guinea pigs;  the changes obse rved  could accordingly be l a rge ly  the r e su l t  of the toxic action of the virus 
[11] .  

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

Guinea pigs weighing 250 g were  used. The following s t ra ins  of influenza A/Hong Kong/68 virus  were  
used: 1) vaccine for  children,  2) v i rus  A/Hong Kong/68 (original) with average  virulence,  and also v i ruses  
A /Vic to r i a /72  and A/Len ingrad /72 ,  highly virulent  to man. All s t ra ins  of influenza virus  were  injected in- 
t r aper i tonea l ly  I and 24 h before  obtaining the exudate f r o m  the per i toneal  cavity in a dose of 8.0-9.0 log 
EID~0 and a volume of 3 ml.  Control animals  were  injected with al lantotc fluid f r o m  uninfected chick e m -  
bryos  under the s ame  conditions. 

At autopsy on the animals  ki l led with e ther ,  pe r i tonea l  exudate was obtained by the method of I I ' in  
et al. [4]. The cells were  counted in a Goryaev ' s  chamber .  The general  morphology of the cells was 
studied in f i lms stained by the Gtemsa  method and their  functional s ta te  was es t imated  f r o m  the acid phos -  
phatase  act ivi ty,  de te rmined  by Bur tyansk i i ' s  method [1] af ter  staining by Burs tone ' s  method [10]. To de- 
tect  influenza virus in macrophages  and lymphocytes  the f i lms were  fixed in acetone,  s tained by the d i rec t  
Coons'  method and the intensity of f luorescence  was de te rmined  under the ML-4 mic roscope ,  f r o m  20 to 50 
cells in each f i lm being counted. 
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TABLE 1. Composition of Peri toneal  Exudate and Functional Activity of Maerophages 24 
h after Intraperi toneal  Injection of A Influenza Viruses Differing in Their Virulence to 
Man ('M • m) 

~5 
Z 

1 
2 
3 

4 

5 

6 

Material injected 
inttaperitoneally 

Control (before injection) 
Placebo P1-2 
A/Hong Kong/68 virus 

(original) P 2-s 
A/Victoria/72 virus 

P 3-4 
A/Leningrad/72 virus 

P 
A/Hong Kong/68 vi~# 
(vaccine for children) 

Ps-6 

No. of mononuclear ceils 
(in milIions/m] 

lymphocytes macrophages 

Histochemical indices of acid phos- 
phatase content in macrophages 

3,6 + 1,0 
6,3 + 1,5 <0,01 

3,0----- 1,3 <0,05 

0,7--0,5 <0,01 

1,4~l,0 <0,01 

6,6----- 1,9 <0,01 

0,1520,1 
0,9~0,4 <~,, 01 

5,021,8 <0,01 

4,82 1,2 > 0,05 

3,621,9 >0,05 

5,622,2 >0,05 

HIC * per cell 

0,3-m-0,09 
0,47"+'0,07 <~,,01 

0,59-----0,09 >0,05 

0,4--0,11 <0,01 

0,19--0,05 <0,01 

1,17---+0,14 <0,01 

mean number of granules 

1,8--0,8] 
4,1--0,8 

5,1-+- 1,0 

3,5----- 1,71 

1,4--+0,5i 

14,0+2,0 

<701 
>0,05 

> 0,05 

<0,05 

<0,01 

* Histoehemical index of content. 

The numerical  resul ts  were subjected to s ta t i s t i ca l  analysis by Wilcoxon's method [2], in consulta-  
tion with Yu. G. Ivannikov, Head of the Laboratory of General Epidemiology. 

E X P E R I M E  N T A ' L  R E S U L T S  

In the study of lymphocytes and macrophages of infected guinea pigs by the immunofluorescent  method 
no influenza virus or its antigens could be found in the lymphocytes.  In the macrophages 1 h after intra-  
peri toneal  injection of A/Hong Kong/68 and A/Vic tor ia /72  viruses  a s tat is t ical ly significant increase in the 
intensity of specific f luorescence was observed (0.15 • 0.01 and 0.09 • 0.02 in the experimental  and 0.04 • 
0.01 in the control ser ies) ;  after  24 h the intensity was reduced in the case of infectionwithA/Hong Kong/68 
virus and there was no increase at all in the case of virus A/Vic tor ia /72 .  

Despite the absence of specific f luorescence in the lymphocyte and in most  of the macrophages after 
24 h, the exudate obtained after injection of  viruses  with different levels of virulence to man differed con- 
s iderably  in cell composition and in functional activity of the phagocytes studied (Table 1). 

In most  cases  intraperi toneal  injection of influenza vi ruses  into guinea pigs led to a substantial 
decrease  in the number of lymphocytes compared with their  number in the control animals receiving the 
placebo. The lympholytic effect increased with an increase in the virulence of the virus.  It was found after 
injection of the original s t ra in  of A/Hong Kong/68 virus and it rose  sharply following injection of A/Vic-  
tor ia /72.  The vaccine for children was an exception, for it caused changes s im i l a r  to those produced by 
the placebo. 

Counting the number of macrophages showed that the influenza viruses  caused the development of a 
marked macrophagal  response.  The number of macrophages in the experimental  groups rose  significantly 
compared with the control receiving the placebo. However, this increase  in the number of macrophages 
after injection of viruses with increased virulence was accompanied by inhibition of their functional activity; 
when viruses  of low virulence were used the enzyme activity of the phagocytes was significantly increased.  

Considering that differences in the cell composition of the exudate and in the functional state of the 
macrophages cor re la ted  with the level of virulence of the viruses to man, that influenza virus did not r e -  
produce in the guinea pigs and Lts s tay in the phagocytic cells was of short  duration, and that no virus was 
found in the lymphoeytes,  it is suggested that the changes observed were due to the toxic proper t ies  of the 
v i ruses .  

According to the l i tera ture  influenza virus can inhibit phagocytosis ,  and this has been observed even 
when the v i rus  could not be found in the cells or was present  in very  smal l  amounts~ Accordingly most  
workers  consider  that a decrease  in the intensity of phagoeytosis is one manifestat ion of the toxic prop-  
er t ies  of influenza virus [3, 5-7]. 

Another essent ial  factor  for the a s sessment  of the  toxic proper t ies  of the influenza virus is a s s e s s -  
ment of macrophage function as ref lec ted  in the activity of hydrolytic enzymes,  which corre la tes  closely 
with the indices of phagocytosis  [6, 7]. Different toxins, including the toxins of influenza virus,  inhibit both 
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phagoc}r and enzymic activity [6, 7, 12]. Moreover ,  influenza patients frequently develop lymphoc}r 
penia. In the p resen t  exper iments  definite changes were  observed tn the composition of both the lympho- 
eytes and the macrophages of the exudate, which depended on the degree  of virulence of the vi ruses  used. 

It can be concluded f rom these resu l t s  that the study of the responses  of tymphocytes and m ac ro -  
phages [n animals res i s tan t  to influenza virus could be used to determine the toxic p roper t i es  of tes t  vi-  
ruses .  
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