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Data concerning the cytotoxic action in vitro of circulating lymphoeytes of patients with rheu- 
matoid arthritis on homologous fibroblasts are confirmed and supplemented. The patients' 
blood serum did not cause destruction of fibroblasts. 

Although the main morphological  manifestat ions of rheumatoid ar thr i t i s  are located in the synovial 
membranes  and joints,  lesions of the connective t issues in this disease are frequently sys temic  in charac te r .  
At the height of the disease , inf i l t ra t ion of hist iocytes and lymphoeytes takes place not only into the synovial 
membranes  of joints and the pe r i a r t i cu la r  t i ssues ,  but also into connect ive- t i ssue  septa in muscle  t issue,  
the lungs, and l iver ,and in the wails of per ipheral  and co rona ry  vesse ls .  As a rule this inf lammatory  in-  
f i l trat ion is accompanied by fibrinoid swelling, frequently terminat ing in degeneration and necros is  of con-  
nect ive- t i ssue  fibers and cells  infil trated with lymphocytes [4]. The his togenesis ,  cha rac te r ,  and dynamics 
of connect ive- t i ssue  destruct ion in rheumatoid ar thr i t i s  are  very  s imi lar  to the well-known cel lular  immu-  
nologic responses  which develop after  homograft ing,  and to hypersensi t ivi ty  of delayed (or tuberculin) type 
[2, 3]. It is thus reasonable  to suggest  that degenerat ion of connective t issue in rheumatoid ar thr i t i s  is due, 
to some extent, to immune or ,  more  prec ise ly ,  autoimmune responses  of delayed type directed against its 
components.  Such responses  are  known to be effected by cells  of the lymphoid ser ies .  

In a previous investigation [5], the cytotoxic action of c i rculat ing lymphocytes from patients with 
rheumatoid ar thr i t i s  on homologous f ibroblast  in vitro was demonstra ted his tomorphological ly  and by means 
of a microf i lming technique. Degenerat ion took place in medium No. 199 in the absence of complement.  

The object of the investigation descr ibed below was to investigate,  by a quantitative method, the cy to-  
toxic action of immune lymphocytes f rom patients with rheumatoid ar thr i t i s  and to study the possible role 
of se rum antibodies in this effect, 

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

To obtain the required number of lymphoeytes and volume of serum,  25 ml blood was taken from the 
cubital vein of each patient and control donor. The manipulations to isolate the lymphocytes and free them 
from ery throcy tes  were ca r r i ed  out in accordance  with the recommendat ions  of Walker and Pa lmer  [14] and 
Pegg [11]. The resul t ing lymphoeytes were suspended in medium No. 199 in a final concentrat ion of 2 .10  ~ 
ce l l s /ml .  

Human embryonic fibroblasts, cultivated by the usual monolayer method, were taken from flasks 2-3 
days after primary explantation by means of 0.02~ versene solution. The resulting cell suspension (2 �9 105 
eells/ml) in nutrient medium was distributed among flasks (0.5 ml in each). After incubation at 37 ~ for 24h 

Central Research Laboratory and Department of Internal Medicine, Novosibirsk Medical Institute. 
(Presented by Academician of the Academy of Medical Sciences of the USSR N. N. Zhukov-Verezhnikov.) 
Translated from Byulleten' Eksperimental'noi Biologii i Meditsiny, Vol. 69, No. I, pp. 68-71, January, 
1970. Original article submitted October 14, 1968. 

01970 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West ]7tie Street, New York. 
.~. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher, d copy of this article is available from the publisher for $]5.00. 

65 



I 
0 

�9 

0 

0 
~n 

�9 

0 
0 

0 
0 

'~J cO 0 r  ~ Cn ~..0 CO CO t,-- 

~ " 1 +] +t +[ +1 +l +t +l +1 
o ~  c o  ~ -4~ ~ o o  c o  ~ o  qo  o~  +~ 

r  r  m ~ 

+J +f +1 +f +1 +l § +i +1 +1 +I +1 +l 

~ - ~ - ~ o ~  

§ § §247 § § §247 
~ oco ~co r - %~ 

c ~  ~ ~ , r  c o  c q  ~ o ~  

+i +} § +t +] +I+] 

c O c o  ~ = ~ c ~  

. ~ - + +  

O - ~  
O O 

�9 

~D 

�9 

: O  

~T 

O 
O 

m 

c~ 

O~  

O 

O 

and a t tachment  of the f i b rob l a s t s  to the g l a s s ,  the sub-  
cu l ture  was washed with Hank 's  solution, and then the 
suspens ion  of lymphocytes  in medium No. 199 (2 .10  ~ 
c e i l s / f l a s k )  or  the blood se rum (0.2 ml + 0.8 ml  medium 
No. 199 per  flask) was added to it.  Bes ides  the four 
cont ro l  f l asks  containing f i b rob l a s t s  in medium No. 199, 
for  each  tes t  sample  of lymphocytes  o r  se rum from 
pat ien t  and donor there  were  at l e a s t  four f l a sks  with 
the same  s t r a in  of f i b rob l a s t s .  After  incubation for  
48 h with lymphocytes  or  s e rum the surv iv ing  f i b r o -  
b l a s t s  were  ca re fu l ly  r i n sed  with Hanks '  solution and 
then r emoved  f rom the g lass  with 0.25% t ryps in  so lu -  
tion. The number  of l iving ce l l s  was counted in a 
G o r y a e v ' s  c h a m b e r  under  a p h a s e - c o n t r a s t  m i c r o s c o p e  
a f t e r  addi t ion of t rypan  blue in a final  concent ra t ion  

of 0.05%. 

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

Al toge ther  13 pa t ien ts  with rheumato id  a r t h r i t i s  
and evidence of a s y s t e m i c  c h a r a c t e r  of the d i s ea se  
were  inves t iga ted .  Rheumatoid  nodules were  p re sen t  
in th ree  cases ,  and the d i s e a s e  followed a s eve re  c l in ica l  
cou r se  in a l l  pa t i en t s .  In two c a s e s  rheumato id  a r t h r i t i s  
was combined with Sjhgren~s syndrome .  In 9 c a s e s  a 
mixed v i s c e r a l  and a r t i c u l a r  form of the d i s e a s e  was 
p re sen t .  As a ru le ,  in each e x p e r i m e n t  lymphocytes  
and se rum f rom 1 cont ro l  donor and 2 pa t ien ts  were  
t e s ted .  No c o r t i c o s t e r o i d s  had been given to the pat ients  
for  at  l e a s t  6 days  p reced ing  tes t ing.  

Des t ruc t ion  of t a rge t  c e l l s ,  e x p r e s s e d  as a p e r -  
centage,  was de t e rmined  from the d i f ference  between 
the number  of in tac t ,  l iv ing f i b rob la s t s  cul t iva ted  t o -  
ge ther  with lymphocytes  (or se rum)  of the control  do-  
no r s ,  and the number  of the same f ib rob la s t s  cu l t iva ted  
toge ther  with lymphocytes  {or se rum)  of pa t ien ts  with 
rheumato id  a r t h r i t i s .  The r e s u l t s  a re  s u m m a r i z e d  in 
Table 1. 

C i rcu la t ing  lymphocytes  from pat ients  with r h e u -  
matoid  a r t h r i t i s  caused s t a t i s t i c a l l y  s igni f icant  d e s t r u c -  
t ion of f i b rob l a s t s  in 10 of 13 ca se s .  By con t ra s t ,  the 
blood se rum of these  pa t ien ts  had no s igni f icant  c y t o -  
pathic action.  Obse rva t ions  under  the p h a s e - c o n t r a s t  
m i c r o s c o p e  showed that  death of the f i b rob l a s t s  was 
accompan ied  by the s imul taneous  death of the l ympho-  
cytes  in contact  with them. The more  act ive the d i s e a s e  
and the m o r e  s e v e r e  i ts  course ,  the h igher  the p e r -  
centage of f i b rob l a s t s  ki l led by the lymphocytes .  No 
c l e a r  c o r r e l a t i o n  could be e s t ab l i shed  between the c l i n i -  
cal  and l a b o r a t o r y  findings r e f l ec t ing  individual  m a n i -  
fes ta t ions  of the d i s e a s e  and the degree  of cytopathie  
effect  of lymphocytes  on f ib rob la s t s .  

Morphologica l  s tudies  showed that "contact  agg lu -  
t inat ion" of ac t ive  lymphocytes  around the f ib rob las t s  
or  p r e c i s e  des t ruc t ion  of f i b roh la s t s  did not occur  if 
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the lymphocytes  were f i rs t  f rozen (to - 4 0  ~ and then thawed four t imes,  a procedure  which is lethal for 
them. This method ruled out any possib!e cytotoxic action of v i rus- l ike  par t ic les  on the culture of f ibro-  
blasts .  

In investigations [% 9, 10] of the action of mononuclear  cells from the synovial fluid of affected joints 
and of lymphocytes from the lymph glands of patients with rheumatoid ar thr i t i s  on homologous human con-  
nec t ive- t i ssue  cells  in vi tro,  a cytotoxic effect was observed in fewer cases  than in the experiments  now 
described.  This difference may be due to differences in the sever i ty  of the disease among the group of 
patients,  and also to differences in the number of lymphocytes per fibroblast.  In the present  experiments  
the rat io was high (20 �9 1). Probably the fact than in these experiments  circulat ing lymphocytes were used 
is important ,  because they evidently consis t  predominantly of small  lymphocytes,  which are  immunologically 
more  active than monocytes  from synovial fluid or lymph glands [8]. 

Compar ison  between the cytotoxic effect of immune lymphocytes on homologous target  cel ls ,  as r e -  
vealed by exper iments  in vitro on mice [1, 12, 13], and the cytotoxic activity of c irculat ing lymphocytes of 
some patients with rheumatoid ar thr i t i s  relat ive to target  f ibroblasts  suggests  that the patients investigated 
had lymphocytes  which were hypersensi t ive toward t i ssue-speci f ic  antigens of connect ive- t issue cells.  
Never theless ,  the cytotoxic effect of cytophilic antibodies, for which the blood lymphoeytes can act as pas -  
sive c a r r i e r s  [6], cannot be ruled out completely.  

The resul t s  thus suggest  that an important  role in immunopathological react ions causing destruct ion 
of connective t issue in rheumatoid a r thr i t i s  is played by cel lular  hypersensi t ivi ty,  probably brought about 
by cells  of the lymphoid se r ies .  It is evident that only living, sensi t ized lymphoeytes possess  specific ac -  
tivity relat ive to connect ive- t i ssue  cells.  
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