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The cytopathic effect  of immune lymphocytes  in t i s sue  cul ture  has  been demons t r a t ed  by a number  
of invest igat ions.  The poss ibi l i ty  that this effect  is o rgan-spec i f i c  has  not been  ruled out. Lymphocytes  
usual ly des t roy  those  t i s sue  cul tures  f r o m  which antigens were  used to immunize  the donors  of the l y m -  
phocytes.  For  instance,  the lymphocytes  of r a t s  immunized  with b ra in  t i s sue  together  w i t h F r e u n d ' s  adju-  
vant have a eytopathic action on the glial ce l l s  of puppies '  b ra in  t i s sue  [8], and the lymphocytes  of r a t s  i m -  
munized with kidney t i s sue  des t roy  cul tures  of r a t  kidney t issue [7], while lymphocytes  of r a t s  immunized  
with thyroid t i s sue  have a cytopathic action on t i s sue  cul tures  of the thyroid  gland [5]. 

Lymphocytes  of rec ip ien ts  of skin and kidney homograf t s  have a cytopathic action on cul tures  of the 
donor ' s  t i s sue  cel ls  [6, 11, 15]. The lymphocytes  of an imals  receiving the adjuvant without t i s sue  antigens 
have no cytopathic action, even on f ib roblas t s  growing in the cul ture together  with the glial cel ls ,  following 
i n t r ade rma l  injection of the adjuvant into the donors  of the lymphocytes  [8]. If the adjuvant is  injected in-  
t r ape r i tonea l ly  Without kidney antigen, the lymphoeytes  have no cytopathic action, o r  only a ve ry  sl ight ac -  
tion, on kidney t i s sue  cul tures  [7]. Meanwhile, the immunomorphologica l  changes [9], the phenomena of 
au toery throphagocytos i s  [1, 3], and the poss ib i l i ty  of obtaining "adjuvant ~ a r th r i t i s  and of t r a n s f e r r i n g  it 
to a heal thy rec ip ien t  by the lymphocytes  of an affected animal  [10, 14], suggest  the development  of an auto-  
a g r e s s i v e  p r o c e s s  as a r e su l t  of the act ion of adjuvant on the animal  without t i s sue  antigens,  and also that  
tymphocytes  par t ic ipa te  in this p roces s .  

The object  of the p r e s e n t  invest igat ion was to examine the role  of the lymphocytes  in "adjuvant" 
d i s ea se s .  

Fig.  1. Lymphocytes  of control  r a t  
in a cul ture  of f ib rob las t s .  No cyto~ 
pathic effect  p resen t .  Stained with 
hematoxyl in .  Magnification: ob jec-  
t ive 9 • ocular  6 • 

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

Exper imen t s  were  c a r r i e d  out on 36 noninbred albino ra t s ,  
17 of which rece ived  in t raper i toneal  inject ions of F reund ' s  adju-  
vant by the method descr ibed  prev ious ly  [3]. All the an imals  r e -  
ceived 4 inject ions of adjuvant. On the 8th-12th day a f te r  the las t  
inject ion the an imals  were  sac r i f i ced  by bleeding f r o m  the f emora l  
ves se l s  and the inguinal, axi l lary ,  and ce rv i ca l  lymph glands were  
r emoved  in s t e r i l e  conditions. These  t imes  were  probably  the 
mos t  suitable for  removing  the lymph glands [7]. In the control  
s e r i e s ,  and to de te rmine  the effect  of lymphocytes  on the t i s sue  
cul ture  of f ib roblas t s ,  lyraphocytes obtained f r o m  the lymph glands 
of 19 heal thy intact  an imals  were  used.  The lymph glands were  
f reed  f r o m  fat ty ce l lu lar  t i s sue  and capsule,  and ground in a homo-  
genizer  with the addition of medium No. 199. The resu l t ing  homo-  
genate was f i l te red  through four l aye r s  of gauze, the lymphocytes  
were  washed off once in E a r l e ' s  solution, suspended in medium 
No. 199, s ta ined with 0.1% t rypan  blue solution, and the re la t ive  
propor t ion  of l iving cel ls  was de termined.  Next, in doses  of b e -  
tween 2 and 6 mill ion living lymphocytes ,  the ce l l s  were  t r a n s -  
f e r r e d  into med ium-s i zed  (25 m m  in diameter)  and l a r g e r  (50 m m  
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Resul ts  of Action of Rat  Lymphocytes  on Tissue  Culture  
of F ib rob las t s  
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Legend :  - c y t o p a t h i c  e f f ec t  a b s e n t ,  + s l i gh t  e f f ec t ,  ++ m o d e r a t e  
e f fec t ,  +++ c o n s i d e r a b l e  e f fec t ,  ++++ s t r o n g  e f f ec t  p r e s e n t .  
Note .  T h e  e x p e r i m e n t s  w e r e  c a r r i e d  out  in  1966. 

F ig .  2. C u l t u r e o f  f i b r o b l a s t  t i s s u e  wi th  
a d d i t i o n  of l y m p h o c y t e s  f r o m  e x p e r i m e n -  
t a l  r a t s .  D i s t i nc t  b r e a k d o w n  of l a y e r  a p -  
p e a r s  - " h o n e y c o m b "  c u l t u r e .  H e m a t o x y l i n  
s t a i n .  Magn i f i ca t i on :  obj .  6 x, oe .  6 x.  

F ig .  3. L y m p h o c y t e s  f r o m  e x p e r i m e n t a l r a t s  
in  f i b r o b l a s t  c u l t u r e .  F u r  t h e r  d i s i n t e g r a t i o n  
of l a y e r .  F o u r t h  day  of o b s e r v a t i o n .  P a r t i a l  
r e t e n t i o n  of c e l l s  i s  shown.  H e m a t o x y l i n  s t a i n .  
M a g n i f i c a t i o n :  obj .  6 x, o c .  6 x .  

in  d i a m e t e r )  C a r r e l ' s  f l a s k s  wi th  t i s s u e  c u l t u r e s  of f i b r o b l a s t s  o b t a i n e d  f r o m  a lb ino  r a t  e m b r y o s  a g e d  8 -  
12 days  was  u s e d .  The  c e l l s ,  ob t a ined  by  t r y p s i n i z a t i o n ,  w e r e  s u s p e n d e d  in m e d i u m  No. 199 with  the  a d d i -  
t ion  of  20% i n a c t i v a t e d  bov ine  s e r u m ,  and the  r e s u l t i n g  s u s p e n s i o n  w a s  p o u r e d  in to  the  i C a r r e U s  f l a s k s .  
A f t e r  the  f o r m a t i o n  of a m o n o l a y e r ,  l y m p h o c y t e s  in  m e d i u m  No. 199 w e r e  i n t r o d u c e d  into  the  f l a s k s  a long  
with  the  r e p l a c e m e n t  m e d i u m .  

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

Two s e r i e s  of o b s e r v a t i o n s  w e r e  m a d e .  In  s e r i e s  I ( con t ro l ,  11 a n i m a l s )  the  a c t i o n  of  l y m p h o c y t e s  
f r o m  h e a l t h y  i n t a c t  a n i m a l s  on the t i s s u e  c u l t u r e s  was  i n v e s t i g a t e d .  The  b e h a v i o r  of  the  f i b r o b l a s t  c u l t u r e  
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with and without addition of lymphocytes was compared.  At the same t ime, during this experiment the opti-  
mal number  of lymphocytes to be added to the t issue culture was determined.  Altogether 66 investigations 
were made in the control  se r i es .  It was found that the addition of lymphocytes f rom rats  of the control  
group to a t issue cu]ture of f ibroblasts  produces no changes in the culture.  The lymphocytes f reely  flowed 
f rom the cells  of the monolayer ;  no sign of contact agglutination or  cytopathic effect was observed (Fig. 1). 
Addition of large numbers  of lymphocytes (more than 6 million) into the middle-s ized and more  than 10 
million into the large C a r r e l ' s  flasks made it difficult to check the culture visually. 

The resul ts  of the experiments  of ser ies  II are  given in the table. They show that a marked cytopathic 
effect was present  in 11 animals,  a moderate or  doubtful effect in 3, and no effect whatever in 3 animals .  
In the control  ser ies  a doubtful cytopathic effect was observed in 1 animal and absence of such effect in the 
other  7. In cases  of a positive cytopathic effect, by the end of the 1st day an intensive contact agglutination 
of lymphocytes was observed on the cells  of the culture, followed by destruct ion of the monolayer,  usually 
in the fo rm of "honeycombing" (Fig. 2), and by the end of the 4th day, in cases  where the cytopathic effect 
was marked,  destruct ion of the whole cell  layer  was observed; only single f ibroblasts  remained (Fig. 3). 

The resul ts  obtained show that as a resul t  of prolonged immunization with Fruend ' s  adjuvant, lympho- 
cytes acquire the ability to produce a cytopathic effect in a t issue culture of f ibroblasts .  The absence of 
cytopathic effect in 3 animals and its slight sever i ty  in another 3 can hardly be attributed to the exper i -  
mental conditions, which were  standard, although it is impossible to rule out completely the possibili ty of 
elusive technical e r r o r s .  At the same time, it must  be s t r e s sed  that the react ion of the animals to in t ra -  
peri toneal injection of the adjuvant may somet imes  be very  individual [3], as the resul ts  of the au thors '  
previous observations showed, and this is probably reflected in the differences between the cytopathic ac-  
tion of lymphocytes f rom individual ra ts .  The cytopathic action of the lymphocytes in these experiments 
was evidently due to autoimmunization p rocesses  ar is ing as a resul t  of absorption of products of inf lamma-  
tion and t issue destruct ion f rom the abdominal cavity against the background of repeated injections of the 
adjuvant, although a nonspecific cytotoxic effect cannot be ruled out. It may be postulated that the difference 
between these resu l t s  and those obtained by other  authors [8], who observed no cytopathic action of  ra t  
lymphocytes on f ibroblasts  af ter  in t radermal  injections of the adjuvant, may be attributed to the mode of 
injection, because if  the adjuvant is given by in t radermal  injection, the conditions for development of auto- 
sensit ization are  probably more  limited. So far  as the differences between the present  resul ts  and those 
obtained by injecting the adjuvant without t issue antigens intraperi toneally,  in which case no cytopathic ac-  
tion of the lymphoeytes was obtained [7], a re  concerned they may perhaps be explained by the fact that the 
target  cells consis ted of a culture of kidney t issue and not of f ibroblasts,  as in the present  experiments .  
This hypothesis requi res  experimental  verif ication.  

It is interest ing to compare some phenomena observed following repeated intraperi toneal  injections of 
ad juvan t - the  lupus-cel l  phenomenon, the appearance of antibodies against DNA, and of vasculi t is ,  the "wire 
loop" sign in the kidneys [2-4], and finally, the cytopathic effect of the lymphocytes in the f ibroblast  cu l t u r e -w i th  
the changes observed in sys temic  lupus, including the cytopathic action of the lymphocytes of such patients on 
t issue cultures of f ibroblas ts  [13]. Poss ib ly  these phenomena may be based on s imi la r  pathogenetic mechanisms.  
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