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I n t e r f e r o n  i s  c o n s i d e r e d  to p a r t i c i p a t e  in the f o r m a t i o n  and m a t e r i a l i z a t i o n  of the i m m u n e  
r e s p o n s e ,  and any an t i gen i c  d e t e r m i n a n t  m a y  be an  i n t e r f e r o n o g e n .  To c o n f i r m  the r o l e  of  i n -  
t e r f e r o n  in the f o r m a t i o n  of i m m u n o l o g i c  r e a c t i v i t y  e x p e r i m e n t a l l y ,  an a t t e m p t  w a s  m a d e  to 
b l o c k  the a c t i o n  of  i n t e r f e r o n  by m e a n s  o f ' a n  a n t i - i n t e r f e r o n  s e r u m .  In j ec t ion  of the a n t i -  
i n t e r f e r o n  s e r u m  into C 5 7 B L / 6  m i c e  i m m u n i z e d  with  L c e l l s  r e d u c e d  the c y t o t o x i c  a c t i o n  of 
the  l y m p h o c y t e s  and s e r a  of  t h e s e  m i c e  on t a r g e t  c e l l s .  
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The r o l e  of i n t e r f e r o n  in the f o r m a t i o n  and m a t e r i a l i z a t i o n  of the i m m u n e  r e s p o n s e  is  e v i d e n t l y  an 
e s s e n t i a l  one ,  and any an t i gen i c  d e t e r m i n a n t  is  ipso  fac to  an i n t e r f e r o n o g e n  [1-3 ,  5, 6, 8, 9]. 

The w r i t e r s  have  shown p r e v i o u s l y  tha t  the r e j e c t i o n  of sk in  a l l o g r a f t s  in m i c e  can  be a c c e l e r a t e d  by 
m e a n s  of  i n t e r f e r o n ,  and the c y t o t o x i c  a c t i o n  of the l y m p h o c y t e s  of t h e s e  a n i m a l s  on t a r g e t  c e l l s  in c u l t u r e  
c a n  be i n t e n s i f i e d  [3, 6]. The p o s s i b i l i t y  of  l e n g t h e n i n g  the s u r v i v a l  of an a l l o g r a f t  by m e a n s  of  a n t i - i n t e r -  
f e ron  s e r u m  has  a l so  been  d e m o n s t r a t e d  in p r i n c i p l e  [5]. 

To c o n f i r m  the h y p o t h e s i s  of the p a r t i c i p a t i o n  of  i n t e r f e r o n  in the f o r m a t i o n  of  i m m u n o l o g i c  r e a c t i v i t y  
e x p e r i m e n t a l l y ,  an a t t e m p t  was  m a d e  to b l o c k  the a c t i o n  of i n t e r f e r o n  with  the a id  of a n t i - i n t e r f e r o n  s e r u m  
a g a i n s t  the b a c k g r o u n d  of  an t igen ic  s t i m u l a t i o n  ( i m m u n i z a t i o n  of m i c e  with L c e l l s ) .  

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

E x p e r i m e n t s  w e r e  c a r r i e d  out  on C 5 7 B L / 6  f e m a l e  m i c e  we igh ing  18-20 g. To o b t a i n  a n t i - i n t e r f e r o n  
s e r u m ,  a goa t  was  i m m u n i z e d  with i n t e r f e r o n  induced  in a c u l t u r e  of L c e l l s  by N e w c a s t l e  d i s e a s e  v i r u s .  
The i n t e r f e r o n - c o n t a i n i n g  c u l t u r e  f luid was  p u r i f i e d  and c o n c e n t r a t e d .  F o r  th is  p u r p o s e  the f i r s t  b a t c h e s  
of  i n t e r f e r o n  w e r e  c e n t r i f u g e d  at  18,000 r p m  for  20 ra in  and then  c o n c e n t r a t e d  by m e a n s  of  p o l y e t h y l e n e  
g lyco l  ( tool .  wt.  40,000).  The next  b a t c h e s  of  i n t e r f e r o n  w e r e  c o n c e n t r a t e d  on A m i c o n  f i l t e r s :  the i n t e r -  
f e r o n - c o n t a i n i n g  f luid was  p a s s e d  i n i t i a l l y  th rough  m i l l i p o r e  f i l t e r s ,  a t  f i r s t  with a d i a m e t e r  of  1.2 # and 
l a t e r  wi th  a d i a m e t e r  of  0.45 #, and f ina l ly  i t  was  c o n c e n t r a t e d  th rough  UM-2  u l t r a f i l t e r s  a t  4~ The t i t e r  
of the i n t e r f e r o n  thus  o b t a i n e d  was  6000-8000  u n i t s / m l .  

B e f o r e  the i m m u n i z a t i o n  b e g a n  b lood  was  taken  f r o m  the goat  in o r d e r  to p r e p a r e  the c o n t r o l  s e r u m .  
E v e r y  week  the a n i m a l  was  g iven  a s u b c u t a n e o u s  i n j e c t i o n  of  10 ml  of  the c o n c e n t r a t e d ,  p u r i f i e d  i n t e r f e r o n  
(60 ,000-80,000 uni t s ) .  The  to ta l  p e r i o d  of  i m m u n i z a t i o n  was  about  two y e a r s .  The r e s u l t i n g  s e r u m  was  
s t o r e d  a t - 3 0 ~  

B e f o r e  u se  the s e r u m  was  a d s o r b e d  with  a s u s p e n s i o n  of  L c e l l s  (3 • 106 c e l l s  to 1 m l  s e r u m )  for  1 h 
at  37~ then for  24 h at  4~ and with l y m p h o c y t e s  f r o m  l y m p h  g l a n d s  of C 5 7 B L / 6  m i c e  u n d e r  a n a l o g o u s  c o n -  
d i t i ons .  T h e s e  a d s o r b e d  s e r a  w e r e  nontoxic  to L c e l l s  and l y m p h o c y t e s  in the c y t o t o x i c  t e s t .  

F o r  t i t r a t i n g  the a n t i - i n t e r f e r o n  s e r u m  a s e r i e s  of doub le  d i l u t i o n s  of the c o n t r o l  and i m m u n e  s e r a  
f r o m  1 : 2 to i : 256 was  p r e p a r e d  in m e d i u m  No. 199 c o n t a i n i n g  2 % i n a c t i v a t e d  bovine  s e r u m .  To e a c h  d i l u -  
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t ion of the se ra  8 units of in ter feron  were added in an equal volume and the mixture was incubated for 1 h at 
37~ and 24 h at 4~ The contents of each tube were then t rans fe r red  to a monolayer  Of L cel ls  and the 
mixture was incubated for  18-20 h at 37~ after  which 100 CPDh0 of the test  virus was added as the top 
layer.  The reac t ion  was read 24 h after the addition of the virus layer.  The maximal dilution that still 
neutralized the protect ive action of the interferon was taken as the ti ter of the ant i - in ter feron serum. The 
ti ter of the an t i - in ter feron  se rum used in the subsequent exper iments  was 1:64. The control  se rum had no 
ant i - in terferon activity. 

The cytotoxic test  with lymphocytes  was ca r r i ed  out in a culture of L cells  [11]. On the 7th-10th day 
after the beginning of immunization �9 glands were taken f rom the mice of all groups and a suspension 
of lymphocytes prepared.  The lymphocytes were added to a 24-h monolayer  of target  cells  in the rat io of 
50: 1. After incubation for 4 h the cel ls  were removed f rom the slide with 0.25% trypsin solution, a mix-  
ture of eosin and trypan blue was added to them, and the number of living (unstained) cel ls  in 1 ml suspen-  
sion counted. Statistical analysis  of the resu l t s  was ca r r i ed  out with the aid of Student 's cr i ter ion.  

The se rum of the mice Of the experimental  and control  groups was investigated in the microcytotoxic 
test  [12]. Te ra sak i ' s  plates were used (capacity of well 10 ~1). Next, 1 ~1 of the immune and control  se ra  
was incubated with Lce l l s  (1500 cells  in the well). After incubation for 30 min at 37~ 5 pl complement  
(undiluted guinea pig serum) was added and the incubation continued for a further  1.5 h. The supernatant 
was then removed f rom the wells,  the  supravi tal  stain added, and after exposure for 3 min the excess  dye 
was removed and the react ion read. The react ion was as sessed  qualitatively by the number of nonviable 
cells:  -)  0-15% of nonviable cells,  + or  -)  15-20%, +) 21-30%, 2+) 31-50%, 3+) 51-80%, and 4+) over 81% 
of nonviable cells. 

Four groups of C57BL/6 mice were used. Group 1 received a single subcutaneous injection of (7- 
10) • 106L cells at each of 11 points of the body. Immediately  after these injections the animals were given 
an intraperi toneal  injection of 0.3 ml ant i - in ter feron serum;  the mice received the same dose of se rum 
daily for 4 days (a total of 5 injections). The mice of group 2 were immunized in the same way with L cells  
and this was followed by injection of the control  s e rum obtained f rom the animal before immunization at the 
same t imes and in the same volumes; the mice�9 group 3 were immunized with L cel ls  only by the scheme 
descr ibed above; group 4 consis ted of intact animals.  

RESULTS 

Cytotoxic Action of Lymphocytes on Target Cells. The lymphocytes of the mice of groups 1-4 were 
investigated by the cytotoxic test in tissue culture. The results were .as follows. In the mice receiving anti- 
interferon serum after immunization (group 1),the cytotoxic action of the lymphocytes on the target cells 
was depressed compared with the cytotoxic action of the lymphocytes of the immunized mice receiving 
normal goat serum (group 2): 97,768 • 6490 and 59,994 • 3850 living cells in I ml, respectively (P < 0.01). 
In the intact animals (group 4) the number of living cells in 1 ml was 143,419 �9 9900, and in the mice of 
group 3 the number was 38,885 • 4730. 

Cytotoxic Action of the Sera. The sera of the mice of the experimental and control groups was in- 
vestigated in the microcytotoxic  test  (Fig. 1). It will be seen in Fig.  1 that the se ra  of the mice immunized 
with L cel ls ,  and also the se ra  of animals im~nunized with L cells and also receiving an injection of the 
control  serum,  exhibited cytotoxic activity against  L cel ls  in a dilution of 1 : 40. Meanwhile, the se rum of 
mice immunized with L cells  and receiving injections of an t i - in ter feron  se rum had no cytotoxic action on 

the target  cells.  

These investigations thus showed that injection of ant i - in ter feron se rum against the background of 
antigenic st imulat ion produces an immunodepressant  effect  manifested as both cel lular  and humoral  types. 
These findings conf i rm the hypothesis  that in terferon is an essent ial  component for the formation of im-  
munologic reac t iv i ty  and that the blocking of its action by ant i - in ter feron se rum lea<Is to a definite immu-  
nodepressant  effect. The possibi l i ty cannot be ruled out that lymphocytic in terferon induced by an anti-  
genic de t e rminan t  makes the lymphocyte immunocompetent  toward the given antigen, and it pe r s i s t s  as long 
as the immunologic memory  pe r s i s t s  [2, 6]. The wr i t e r s  consider  that in terferon also par t ic ipates  in the 
recognit ion of the antigen by immune lymphocytes ,and it may perhaps be an essent ia l  component in the 
mechanism.  

The possibi l i ty that interferon,  also neces sa ry  for the mechanism of contact  between the immune 
lymphocyte and target  antigen, is present  on the target  cell  likewise cannot be ruled out. 

The state of immunodepress ion,  especia l ly  in tumors ,  in the wr i t e r s '  opinion is connected with inhibi- 
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Fig. 1. Cytotoxic activity of 
sera of C57BL/6 mice against 
L cells: 1) serum of mice im- 
munized with L cells; 2) serum 
of mice immunized with L cells 
and receiving injections of normal 
goat serum; 3) serum of mice 
imlrmnized with L cells and re- 
ceiving injections of anti-inter- 
feron goat serum; 4) serum of 
intact mice. Abscissa, dilutions 
of sera; ordinate, cytotoxic ac- 
tivity of sera (in conventional 
units). 

in response to repeated injection of the 
in terferon increases  its cytotoxicity. 

tion of in terferon formation or  with the presence  of a r e p r e s s o r  of 
its biological activity. In the lat ter  case  the r e p r e s s o r  plays a role  
in blocking the action of the immune lymphocyte on the tumor cell. 
The wr i t e r s  also cons ider  that excess ive  in ter feron formation,  not 
cor responding  to the inducing determinant ,  may cause the develop- 
ment of an autoimmune (allergic) disease.  Under these c i r c u m -  
s tances  the excess  of in terferon may find its way into the blood 
s t ream,  on to the immune lymphocyte,  or  on the target  cell. As a 
resul t ,  the immune lymphocyte inc reases  the cytotoxici ty and the 
target  cell  inc reases  its own sensi t ivi ty to the action of the immune 
lymphocyte or  immunoglobulin. It likewise cannot be ruled out that 
under the influence of interferon an excess ive  number of lympho- 
cy tes  become implicated in the immune p rocess  and the immuno-  
logic to lerance to cer ta in  autoantigens is reduced. The authors 
have found interferon in the se ra  of patients with autoimmune (al ler-  
gic) d iseases .  

The development of anaphylactic shock, in the w r i t e r s '  opinion, 
is connected with increased l iberat ion of in terferon by immune lym-  
phocytes and with a l a rger  number of target  cells  of various nonlym- 
phoid organs  in response  to a second injection of the original  an-  
tigen. The increased l iberation of interferon by isolated cel ls  in 
response  to repeated local injection or  introduction of antigen leads 
to local a l le rgy  (the Arthiis phenomenon,etc.) .  The immune lympho-  
cyte has been shown to secre te  an increased  quantity of in terferon 
specific antigen [8, 9], and t rea tment  of an immune lymphocyte with 

It is concluded Chat there are good grounds for using anti-interferon serum (immunoglobulin) in auto- 
immune (allergic) diseases and also in states in which immunodepression has to be induced [7]. By pro- 
longed immunization of a donkey with human leukocytic interferon an active anti-interferon serum was ob- 
tained [4],and immunoglobulins of high interferon-disintegrating activity were isolated from it. Preliminary 
tests have demonstrated the therapeutic activity of anti-interferon immunoglobulins in autoimmune (aller- 
gic) diseases in man. 
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