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Adminis t ra t ion  of in te r fe ron  to a l lograf ted  mice  speeds  up re jec t ion  of p r i m a r y  and secondary  
a l lograf ts  and  s t rengthens  the cytotoxic action of the Iymphocytes  of these mice  on t a rge t  cel ls .  
In t rasplenic  injection of p e r t u s s i s  antigen into mice  together  with in te r fe ron  induces an inten- 
s if icat ion of the p l a s m a - c e l l  r e s ponse  in the spleens  of these  animals .  

T h e r e  is evidence in the l i t e r a tu r e  Which sugges ts  a role  for  in te r fe ron  in the development  of immuno-  
logic r eac t iv i ty  [3-5, 8]. 

The w r i t e r s  cons ider  that in te r fe ron  is an essent ia l  fac tor  involved in the in tegra l  immunologic  r e -  
sponse  or, m o r e  p rec i se ly ,  in te r fe ron  is an essen t ia l  component  for  the development  of immunologic  r e a c -  
t ivi ty.  There  is eve ry  r ea s on  to suppose  that  adminis t ra t ion  of in te r fe ron  against  the background of anti-  
genic s t imula t ion  m a y  intensify the immune  r e sponse .  

The object of the invest igat ion desc r ibed  below was to study the effect  of in te r fe ron  on t ransplanta t ion  
immuni ty  and on some morphologica l  indices of humora l  immunity.  

EXPERIMENTAL METHOD 

Male and female BALB/c and (CBA x C57BL/6)F i mice and noninbred mice weighing 18-20 g were 
used. Interferon was induced by Newcastle disease virus in a culture of L-cells. The interferon titers 
determined in the same cell system by the degree of inhibition of the cytopathogenie action of vesicular 
stomatitis virus were 200-800 units/ml. 

To detect the effect of interferon on transplantation immunity, the times of rejection of sMn allografts 
and the intensity of the cytotoxic action of lymphocytes on target cells were studied. The skin grafts were 
transplanted by t]~e method of Billingham and Medawar [i] using BF-6 glue for the microwounds. A skin 
graft was taken from the dorsal region of BALB/c mice and grafted on the same region of (CBA x C57BI/6) 
F I mice and vice versa. The size of the grafts was 1.5-2 cmz. Altogether 123 mice were used in the ex- 
periments. Immediately after sMn grafting, andthendaily thereafter, the mice of the experimental groups 
received intraperitoneal injections of 1 ml interferon in a titer of 200-250 units/ml until rejection of the 
grafts was complete. The control animals received medium No. 199 in the same volume and at the same 
times~ the other control groups of animals remained untreated after the allografting operation. 

The cytotoxic test of lymphocytes in vitro was carried out in a culture of L-cells. Lymphocytes iso- 
lated from the lymph glands of the mice were added to target L-cells in the ratio of 40:1. The results were 
evaluated by counting the number of living target cells by staining with eosin and try-pan blue after incubation 
for 48 h. 
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T A B L E  1. L i f e s p a n  of  A l l o g r a f t s  in  M i c e  S u b j e c t e d  to  V a r i o u s  

T r e a t m e n t s  

d Mice 
Z 

o donors recipients 
D 

1 (CBA • 
• C57B L/6)F~ 

The same 

BALB/c 

The same 

BALB/c 

The same 

(CBA• 
C57BL//6) F 1 

The same 

[ ~E'~[ Treatment 

31 Interferon 

24 Medium No, 
199 

14 No treatment 

33 Interferon 

19 Medium No, 
199 

5 No treatment 

T A B L E  2. L i f e s p a n  of  A l l o g r a f t s  (in d a y s )  a f t e r  

Treatment after first 

transplantation 

First regrafting 

1~ ~ beginning of 

~ rejection 

complete 

rejection 

Interferon . . . �9 . . . . .  
Medium No. 199 .... 

No t r e a t m e n t . . , . . . .  

1~ 3,6+-0,05 
5,1-----0,35 
P<O,OI 

8 4,8-+0,43 
P<O,OI 

5,3-+0,07 
6,4--+0,69 
P<O,OI 
5,8~+0,43 
P<O,1 

Lifespan of a llograft 
(in days) 

beginning ot 
rejection 

6,6• 

9,2---+0,03 
P<O,OI 
9,2-+0,03 
P<O,OI 
7,2-----0,21 

8,6-+-0,36 
P<O,OI 
7,8-+0,09 
P<O,1 

complete re- 
jection 

8,5+-0,23 

11,7-+0,04 
P<O,O1 

11,8~ 0,03 
P<O,O1 
9,9+-0,31 

11,5•  
P<0,01 

11,4• 
P<0,01 

R e g r a f t i n g  of S k i n  

Second regrafting 

, begin- complete re- 
'7~ ~ ning of . . ~ �9 �9 jecnon ecnon 

I ~ o ~  

5 3,0 5,0 

5 5,2+0,11 6,2• 
P<O,OI P<O,02 

T A B L E  3. N u m b e r  of Plasma C e l l s  in S p l e e n s  of N o n i n b r e d  M i c e  

Day of observation 

= Treatment 
d tst 3rd 4th 9th 10th 14th 
z 

3- 

4 

5 

Pertussis 
antigen + 
interferon 

pertussis 
antigen+ 
medium 
No. 199 

Pertussis 
antigen 

Interferon 

Medium 
No. 199 

8,2 
--+0,02 

6;5 
--0,12 

5,8 
-----0,08 

5,2 
--+0,31 

3,5 
--~0,02 

10,0 
-+0,05 

6,2 
--0,07 

7,2 
-----0,05 

6,2 
-+0,08 

4,5 
-+0,07 

30,2 I 
~0,  15 

26,0 I 
-+0,21] 

+-% 
470  

5th 6th 7th 8th 

21,8 ] 36,0 23 ,4  22,2 
• -+0,40 -+0,2i • 

11,0 ] 11,8 6,0 10,5 
• ~ +--0,07 • 

10,7] 17,2 2,0 12,0 
--0,04[• 19 --0, II •162 
4,5 4,7 2,7 

-+0,0~ --0,01 • • 19 2 ' 3  

3,7 4,3 / ,6 1,5 
• --+0,07 --0,07 • 

E9,7 
• 

7,5 
--0,3~ 

~,0 
--0,07 

3,b 
•  

4,5 
• IC 

20,5 
-+0,0' 

6,7 
O--• 

6,7 
-+0,0' 
2,6 
- e , 0 '  

2,7 
--0,1, 

10,2 
--+0,23 

8,5 
~0,1I 

8,7 
+0,20 

5,0 
-+0,01 

5,5 
• 

T o  s t u d y  t h e  e f f e c t  of i n t e r f e r o n  on t h e  p l a s m a - c e l l  r e s p o n s e ,  i n t e r f e r o n  w a s  i n j e c t e d  i n t r a s p l e n i c a l l y  
i n t o  t he  m i c e  i n  c o n j u n c t i o n  w i t h  a n t i g e n .  T h e  a n t i g e n  u s e d  w a s  a k i l l e d  c u l t u r e  of  B o r d e t e l l a  p e r t u s s i s  in  a 

d o s e  of 5 x 108 b a c t e r i a l  c e l l s .  I n t e r f e r o n  in  a t i t e r  of 800 u n i t s / m l  w a s  i n j e c t e d  i n t r a s p l e n i e a l l y  in a d o s e  

of  0.1 m l .  T h e  i n v e s t i g a t i o n  w a s  c a r r i e d  o u t  on  f i v e  g r o u p s  of n o n i n b r e d  m i c e .  E a c h  g r o u p  c o n s i s t e d  of  50 
to  60 a n i m a l s .  G r o u p  1 r e c e i v e d  i n t e r f e r o n  s i m u l t a n e o u s l y  w i t h  a n t i g e n ,  g r o u p  2 r e c e i v e d  a n t i g e n  w i t h m e d i -  

u m  No.  199, g r o u p  3 a n t i g e n  only,  g r o u p  4 i n t e r f e r o n  on ly ,  and  g r o u p  5 m e d i u m  No.  199. All  i n j e c t i o n s  w e r e  

s i n g l e .  To  e v a l u a t e  t h e  p l a s m a - c e l l  r e s p o n s e ,  a n i m a l s  w e r e  s a c r i f i c e d  a t  d i f f e r e n t  t i m e s  f r o m  t h e  1s t  to  

t h e  10th d a y s  and on t h e  14th day ,  i m p r i n t s  w e r e  t a k e n  of  t h e  s p l e e n s ,  and t h e  n u m b e r  of c e l l s  of  t h e  p l a s m a -  

c e l l  s e r i e s  w a s  c o u n t e d  in  1000 c e l l s .  A l t o g e t h e r  i m p r i n t s  of  243 s p l e e n s  w e r e  s t u d i e d .  

T h e  n u m e r i c a l  r e s u l t s  of a l l  t h e  e x p e r i m e n t s  w e r e  s u b j e c t e d  to  s t a t i s t i c a l  a n a l y s i s  b y  S t u d e n t ' s  m e t h o d .  
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E X P E R I M E N T A L  R E S U L T S  

E f f e c t  of  I n t e r f e r o n  on  L i f e s p a n  of  t h e  A l l o g r a f t s  

T he l i fespan of the a l lograf ts  was e s t ima ted  by  counting the number  of days  f rom the graft ing ope ra -  
t ion to the beginning and complet ion of re jec t ion  of the graft .  The r e su l t s  a r e  given in Table  1. 

As Table  1 shows, if the t imes  of the beginning of re jec t ion  and death of the a l lograf ts  a re  
compa red  in an imals  of the exper imenta l  and control  groups,  a s ta t i s t ica l ly  significant dec r ea se  in the 
l i fespan of the a l lograf t s  is observed  in the mice  rece iv ing  in ter feron.  

In the next expe r imen t s  the t i m e s  of re jec t ion  of the a l lograf ts  we re  studied af ter  repeated  skin g r a f t ,  
ingo Three  weeks a f te r  t ransp lan ta t ion  into mice  of groups 4, 5, and 6 the f i r s t  r egra f t ing  operat ion was 
p e r f o r m e d ,  and 4 weeks  l a t e r  a second regra f t ing  was c a r r i e d  out, using a graf t  of the s a m e  size.  After  
r eg ra f t ing  the mice  of all groups rece ived  no fu r the r  t r ea tmen t .  The per iods  of surv iva l  of the a l lograf ts  
a r e  given in Table  2. 

In the case  of regraf t ing ,  just as of p r i m a r y  skin grafting, the beginning of r e jec t ion  was has tened and 
the m e a n  l i fespan of the graf t  was shor tened in the mice  rece iv ing  in te r fe ron  with the f i r s t  graf t  by c o m p a r i -  
son with the control  group. 

C y t o t o x i c  A c t i o n  of L y m p h o c y t e s  on  T a r g e t  C e l l s  

L y m p h o c ~ e s  of the mice  of groups  4, 5, and 6 af ter  the f i r s t  and repea ted  a l lograf ts  were  tes ted  by 
the cytotoxic t e s t  in t i s sue  cul ture .  The r e su l t s  showed that  lymphocytes  of mice  of the exper imenta l  group 
have a s t ronge r  des t ruc t ive  action on t a rge t  cel ls  than lymphocytes  of the control  groups of an imals .  

E f f e c t  of  I n t e r f e r o n  on t h e  P l a s m a - C e l l  R e s p o n s e  

Since the main  p r o d u c e r s  of antibodies in immunogenes i s  a re  cel ls  of the p l a s m a - c e l l  s e r i e s  [2, 6, 7], 
the act ion of in t e r fe ron  on the p l a s m a - c e l l  r e sponse  in the spleen was studied in mice  af ter  injection of 
p e r t u s s i s  antigen. 

The original  num ber  of p l a s m a  c e l l s  in the spleens  of the intact m ice  was 3.7 ~- 0.52. The resu l t s  of 
these  expe r imen t s  a re  given in Table 3. 

Injection of in te r fe ron  and med ium No. 199 had no significant  effect  on the number  of cel ls  of the 
p l a s m a - c e l l  s e r i e s .  P ro l i f e r a t ion  of p l a s m a  ce l l s  was observed  in the spleens  of the control  groups of 
m i c e  ~ and 3) be tween the 4th and the 6th days  af ter  injection of the antigen. Meanwhile, a study of the 
spleens  of m i c e  rece iv ing  p e r t u s s i s  antigen together  with in te r fe ron  revea led  a ma rked  inc rea se  in the 
number  of p l a s m a  cel l s ,  and the p l a s m a - c e l l  r e s p o n s e  of this group of mice  was m o r e  intensive and m o r e  
prolonged.  The d i f ference  between the p l a s m a - c e l l  r e sponse  of the exper imenta l  and control  groups was 
s t a t i s t i ca l ly  s ignif icant  (P < 0.01). 

When the agglutination tes t  was c a r r i e d  out with the mouse  se ra ,  no apprec iab le  d i f ference  was found 
in the t i t e r s  of an t ipe r tuss i s  an t~od ie s  in the an imals  of the exper imenta l  and control  groups in the per iod 
f rom the 4th to the 10th day. Evidently inject ion of a smal l  dose  of in ter feron (only 0.1 ml) was enough to 
de tec t  only some of the morphologica l  changes a r i s ing  in the course  of the hUmoral  immunologic  response .  

Injection of in te r fe ron  against  the background of antigenic s t imulat ion thus ac t iva tes  t ransplanta t ion  
immuni ty  and the p l a s m a - c e l l  r e s p o n s e  in mice .  In the f i r s t  case  this could be r eco rded  as acce le ra t ion  of 
r e j ec t ion  of p r i m a r y  and seconda ry  a l lograf ts  and as intensif icat ion of the cytotoxic action of the lympho-  
cytes  of mice  with a l lograf ts  and rece iv ing  in te r fe ron  on t a rge t  cells ,  while in the second case  it could be 
r eco rded  as a ma rked  inc rease  in the number  of p l a s m a  cel ls  in the spleens of the mice  af ter  injection of 
p e r t u s s i s  antigen together  with in terferon.  
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