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Lymphocytes  of CC57Br, CBA, and C3H mice obtained on the 5th to 17th days af ter  immuni-  
zation with s t reptococcal  group C and Candida albicans vaccines have a cytotoxic action on 
cul tures of L-ce l l s .  The cytotoxie action of the sensi t ized lymphocytes was suppressed  by 
incubation for  8 h with dis integrated group C s t reptococcal  vaccine and with skin extract  of 
C3H mice and also af ter  the addition of mouse ant is t reptotoceal  and antiskin se ra  of CC57Br 
and CBA mice  to the culture of L-ce l l s .  

The p resence  of antigens c r o s s - r e a c t i n g  with mammal ian ' t i s sues  in cer ta in  mic roo rgan i sms  (Strcp- 
toeoccus~ Candida albicans) may lead to sensit ization accompanied by damage to autologous t i ssues  [2, 4, 
5, 7, 8] and accelera t ion of rejection of skin al lografts  [9]. The development of hypersensi t iv i ty  of delayed 
type is probably an important  fac tor  in the induction of t i ssue damage under  these c i rcumstances  [5]. The 
d iscovery  of eytotoxic activity in the lymphocytes of animals sensi t ized by c r o s s - r e a c t i n g  microbia l  anti-  
gens is important  for  the elucidation of the mechanism of development of the immunopathological p roce s s  

In this investigation the cytotoxic activity of lymphocytes of various lines of mice  immunized with 
microbia l  antigens with an affinity of mouse t issues  was studied against cul tures of mouse f ibroblasts .  

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

Female  mice of lines C57Br (H-2b), CBA (H-2k), and C3H (H-2 k) weighing 16-18 g were used as the 
experimental  animals .  The mice were immunized subcutaneously with group C s t reptococcal ,  C_= albicans, 
and Escher ich ia  coli vaccines three  t imes  at intervals  of 24 h (10 T-  108 - 1.5 • 108 bacter ia l  ceils per  in- 
jection). At cer tain t imes intervals af ter  vaccination the mice  were exsanguinated and the lymph glands 
and spleen removed with aseptic precautions.  Suspensions of lymphocytes were prepared  and cultures of 
L-ce l l s  (fibroblasts of C3H mice) were grown by the usual method [6]. Suspensions of lymphocytes in which 
the proport ion of dead cells before their  addition to the culture o r  af ter  incubation with antigen did not 
exceed 10% as shown by staining with t rypan blue, were used in the experiment.  On the day of the exper i -  
ment the L-ce l l s  were washed three  t imes with medium No. 199. The lymphocytes were resuspended in 
the same medium up to a concentrat ion of 107 ce l l s /ml ,  and 1 ml  was added to the culture of L-ce i l s  and 
incubated for  3 days at 37~ The number  of living L-ce l l s  in 1 ml of medium in the tube and the cytotoxic 
index (CI) of the sensi t ized lymphocytes were determined by the method of Brondz [1]. At each t ime 90 
tubes in each of the experimental  and control  groups were studied. 

In the experiments in which the cytotoxic action (CA) of the lymphocytes was blocked, group C s t rep-  
tococcal  vaccine and E. eoli vaccine containing 10 ~~ bacter ia l  ce l l s /ml ,  disintegrated with salt, and saline 
extracts  of C3H mouse skin with a protein content of 30 m g / m l  were used. The target  cells were blocked 
by immune se ra  of CC57Br, CBA, and C3H mice against group C s t reptococcal  vaccine with a t i t e r  in the 
complement fixation tes ts  (CFT) of 1 : 54 and also with the se rum of CC57Br and CBA mice  against skin 
extract  of C3H mice  with a t i t e r  in the CFT of 1 : 40 and 1 : 20, respect ively.  The antigen and the normal  

Institute of Experimental  Medicine, Academy of Medical Sciences of the USSR, Leningrad. (Presented 
by Academician of the Academy of Medical Sciences of the USSR V. I. Ioffe.) Transla ted  f rom Byulleten'  
t~ksperimental 'noi Biologii i Meditsiny, Vol. 75, No. 5, pp. 60-63, May, 1973. Original  ar t ic le  submitted 
January  5, 1972. 

~1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

539 



T A B L E  1. Ef fec t  of S t r e p t o c o c c a l  Ant igens  and Skin E x t r a c t  and of 
M o u s e  I m m u n e  S e r a  a g a i n s t  T h e s e  An t igens  on Cy to tox ic  Ac t ion  of 
L y m p h o c y t e s  of M o u s e  I m m u n i z e d  wi th  Group  C S t r e p t o c o c c a l  

V a c c i n e  

Group tested 

Sensitized mouse lymphocytes 
C C 5 7 B r  C B A  C 3 H  

no. of living no. of living no. of living 
cells, x I00 CI cells, x i00 CI cells, X IO0 CI 

Sensitized lymphocytes 
treated with: physio- 
logical saline 

Disintegrated group C 
streptococcal vaccine 

Skin extract of C3H 
mice 

Disintegrated E. coli 
v a c c i n e  

L-cells treated with: 
normal mouse 
serum 

Antistreptococcal 
serum of CC57Br 
mice 

Antistreptoco~cal 
serum of CBA 
mice 

Antistreptococcal 
serum of C3H 
mice 

Antiskin serum of 
CC57Br 
mice 

Antiskin of 
normal 
mice 

56,2-t-12,2 0,97 359,0-+64,0 0,88 376,4-4-58,4 

0,9 718,1+-21,3 0,76 I001,I• 
P<O,OOl P<O,O01 

Lymphocytes of normal 
mice . . . . . . . .  

209,6-+-21,0 
P<0,001 

131,1~17,2 
P<0,001 
66,0-+18,3 

P>0,1 

53,6• 

304,3__+41,7 
P<0,001 

65,4-+14,8 
P>0,05 

62,8-+10,6 
P>0,1 

564,7~20,8' 
P<0,001 

16$,3_10,6 
P<0,001 

2090,0-+10,6 

0,93 538,7___17,8 0,8 840,1• 
P<O,OI P<O,O01 

0,97 363,3___37,1 0,87 380,8• 
P>O,I P>O,1 

0,97 293,6+-27,3 0,89 440,5+___46,6 

0,8 1291,2-4-58,6 0,55 1552,5• 
P<O,O01 P<O,O01 

0,96 760,8+-10,8 0,73 728,5-4-77,0 
P<0,001 P<0,001 

0,961 351,5___11.6 0 ,88  448,8___26,3 
P>0,05 P>0,1 

0,73 1270,1+-42,6 0,55 1510,3-+-127,7 
P<O,O01 P<O,OOI 

0,92 693,8+--29,3 0,73 810,5~53,3 
P<0,0Ol P<0,001 

2925,0-4-149,1 3181,2--+141,3 

* N u m b e r  of l i v ing  L - c e l l s ,  x 100. 
> 

0,85 

0,70 

0,75 

0,85 

0,86 

0,51 

0,77 

0,86 

0,52 

0.74 

and  i m m u n e  m o u s e  s e r a  w e r e  a d d e d  to  the  e x p e r i m e n t a l  and c o n t r o l  s a m p l e s  in v o l u m e s  of 0.2 m l  to 1 m l  
of c u l t u r e  m e d i u m .  L y m p h o c y t e s  w e r e  i ncuba t ed  with  an t igen  at  37~ f o r  30 m i n  o r  4 o r  8 h, and  the  L -  
c e l l s  w e r e  i n c u b a t e d  wi th  s e r u m  f o r  30 m i n  at  r o o m  t e m p e r a t u r e  and t hen  w a s h e d  t h r e e  t i m e s  wi th  m e d i u m  

No. 199. 

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

A f t e r  t he  add i t i on  of l y m p h o c y t e s  of CC57Br ,  CBA, and C3H m i c e  to  the  t i s s u e  c u l t u r e ,  d e s t r u c t i o n  of 
t h e  t i s s u e  c u l t u r e  was  o b s e r v e d  if  t he  l y m p h o c y t e s  had  been  ob t a ined  be tw e e n  the  f i f th  and s e v e n t e e n t h  days  
a f t e r  v a c c i n a t i o n  of the  a n i m a l s  wi th  g r o u p  C s t r e p t o c o c c a l  v a c c i n e  o r  C. a l b i c a n s .  The  l y m p h o c y t e s  of 
t h e s e  l i ne s  of m i c e ,  i m m u n i z e d  with  E.  co l i  v a c c i n e ,  had  no CA of the  t i s s u e  c u l t u r e .  L y m p h o c y t e s  of m i c e  
i m m u n i z e d  wi th  s t r e p t o c o c c a l  v a c c i n e  and C. a l b i c a n s  p o s s e s s e d  m a x i m a l  c y t c t o x i c  a c t i v i t y  on the  7th day  
a f t e r  v a c c i n a t i o n .  The  i n t ens i t y  of CA of the  m o u s e  l y m p h o c y t e s  was  about  the  s a m e  a f t e r  i n j ec t i on  of 
s t r e p t o c o c c a l  o r  C. a l b i c a n s  v a c c i n e s .  H o w e v e r ,  s o m e  d i f f e r e n c e  was  found in t he  a c t i v i t y  of t he  s e n s i t i z e d  
l y m p o c y t e s  b e t w e e n  the  v a r i o u s  l i n e s  of m i c e .  F o r  i n s t a n c e ,  l y m p h o e y t e s  ob t a ined  on the  7th day  a f t e r  
v a c c i n a t i o n  with  s t r e p t o c o c c a l  v a c c i n e  o r  C. a l b i c a n s  f r o m  C C 5 7 B r  m i c e  had  a g r e a t e r  CA on the  c u l t u r e  
of L - c e l l s  (2,800 +730 and 1,560 •  l iv ing  L - c e l l s  in the  e x p e r i m e n t a l  s e r i e s  and 216,510 • 13,270 L - c e l l s  
in the  c o n t r o l ;  CI 0.98 and 0.99; P < 0.001) t han  l y m p h o c y t e s  of CBA m i c e  (32,000 + 1760 and 23,500 + 2150 
l iv ing  L - c e l l s  in the  e x p e r i m e n t  and  286 ,570•  L - c e l l s  in the  c o n t r o l ;  CI 0.88 and 0.91; P < 0 . 0 0 1 )  and 
C3H (43,820-~ 1630 and 36,750 + 2070 l iv ing  L - c e l l s  in t he  e x p e r i m e n t  and  319,710 �9 15,230 L - c e l l s  in the  
con t ro l ;  CI 0.86 and 0.88; P < 0 . 0 0 1 ) .  
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When lymphocytes  of CC57Br, CBA, and C3H mice  were  obtained on the 7th day a f t e r  immunizat ion 
with s t r ep tococca l  vacc ine  and skin ex t rac t  of C3H mice  or  with d is in tegra ted  s t r ep tococca l  vaccine,  a 
d e c r e a s e  in the i r  cytotoxic act ivi ty was obse rved  only a f t e r  incubation fo r  8 h with the antigen. Under the 
c i r cums t ances  the s t r ep tococca l  antigen caused m o r e  m a r k e d  suppress ion  of CA of the sens i t i zed  lympho-  
cytes  than skin ex t rac t  of C3H m i c e  (Table 1). T r e a t m e n t  of lymphocytes  of CC57Br, CBA, and C3H mice  
immunized  with s t r ep tococca l  vacc ine  o r  d i s in tegra ted  E. col[ vacc ine  did not affect  the cytotoxie react ion.  
Incubation of no rm a l  lymphoeytes  with m i c r o b i a l  and t i s sue  antigens did not change the react ion of the 
lymphocytes  to the t i s sue  cul ture .  

A dec r ea se  in CA of lymphocytes  obtained f rom CC57Br, CBA, and C3H mice  7 days a f t e r  immuniza -  
t ion with s t r ep tococca l  vaccine  also was obse rved  a f t e r  p r e l im ina ry  incubation of the L -ce l l s  with ant i -  
s t r ep tococca l  and ant[skin s e r a  of CC57Br and CBA mice ,  the ant[skin s e r u m  being m o r e  effect ive than the 
an t i s t rep tococca l  s e r u m  (Table 1). In both cases  the blocking act ivi ty of the s e r a  of the CC57Br mice  was 
g r e a t e r  than that  of the s e r a  of CBA mice .  Ant i s t rep tococca l  s e r u m  of C3H mice  was inactive in supp re s -  
sing CA of the sens i t i zed  lymphocytes .  Af ter  t r e a t m e n t  of the cul ture  of L -ce l l s  with the s e r a  of no rma l  
m i c e  no blocking of CA of the lymphocytes  of the sens i t ized  mice  was found. The addition of lymphocytes  
of unimmunized  m i c e  to L - c e l l s  p re incuba ted  with ant i t i ssue or  an t [microbia l  s e r a  had no effect  on the i r  
cytotoxic act ivi ty .  

These  resu l t s  show that lymphocytes  of mice  immunized  with group C s t r ep tococca l  and C. albicans 
vacc ines  can des t roy  a cul ture  of L -ce l l s .  The obse rved  injury to the t i s sue  cul ture  is probably  not a t t r i -  
butable to the d i rec t  toxic action of m i c r o o r g a n i s m s  remaining  in the lymphoid t i s sue  a f t e r  injection on the 
L -ce l l s .  F o r  instance,  lymphocytes  obtained f r o m  mice  not e a r l i e r  than 5 days a f t e r  vaccinat ion,  when the 
number  of m i c r o o r g a n i s m s  in the lymphoid t i s sue  is much less  than on the fifth day a f t e r  immunizat ion,  
pos se s s  CA. The poss ib i l i ty  that  the t i s sue  cul ture  may  be damaged by toxic fac to r s  s ec r e t ed  by the lympho-  
cytes  before  t he i r  death as a resu l t  of poss ib le  contact  in the cu l t u r e  with living m i c r o o r g a n i s m s  was ruled 
out by s t r i c t  obse rvance  of a seps i s  when the lymphoid organs  were  obtained and by care fu l  microbio log ica l  
checks .  

The poss ib i l i ty  r em a i ns  that  the CA of Iymphocytes  of the vuecinated m i c e  was immunological  in na-  
t u r e  and was due to sens i t iza t ion of the lymphocytes  to s t r ep tococca l  and C. a lbicans antigens re la ted  to 
the antigens of the t i s sue  cul ture .  This  was conf i rmed  by the exper imen t s  with c r o s s e d  blocking of CA of 
the lymphocytes  by means  of s t r ep tococca l  antigens and skin antigens of C3H mice  and also by immune 
s e r a  obtained against  these  ant igens.  That  par t  ofkthe antigens to which sensi t iza t ion a r i s e s  in the lympho-  
cytes  on vaccinat ion is probably  control led by H-2 h is tocompat ib i l i ty  locus. This may  explain the max ima l  
cytotoxie act ivi ty  lymphocytes  of sens i t ized  CC57Br mice ,  with an H-2 b h is tocompat ib i l i ty  locus and the 
lower  act ivi ty of CBA and C3H mice ,  with the H-2 k h is tocompat ib i l i ty  locus, like cul tures  of L -ce l l s .  

The fact  that the mic rob i a l  antigen p o s s e s s e d  the g r ea t e s t  act ivi ty in blocking CA of the sens i t ized  
lymphocytes ,  and that ant[ t issue s e r u m  p o s s e s s e d  the g r ea t e s t  act ivi ty when immune s e r a  were  used  may  
be a t t r ibuted to d i f fe rences  in the m e c h a n i s m  of inhibition of CA of the lymphocytes  [1]. In the f i r s t  case  
lymphocyte  act ivi ty  was mos t  comple te ly  neut ra l ized  by antigen inducing sensi t izat ion in the mice .  In the 
second case  the r ecep to r s  of the L - c e l l s  would be comple te ly  blocked and sorpt ion of lymphocytes  on them 
wouldbepreven ted  by an t i s e rum against  skin antigen, which probably  has a higher  content of antibodies 
against  the t i s sue  cul ture  than the an t [ s t rep tococca l  s e rum.  
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