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Growth of cel ls  f r o m  the synovial  fluid of pat ients  with rheumatoid  a r th r i t i s  in v i t ro  was demon-  
s t ra ted .  In the p r o c e s s  of t r ans fo rma t ion  five types of cei ls  were  observed to appear :  m a -  
e rophages ,  polykaryocytes ,  f ib rob las t - l ike  cel ls ,  h is t iocytes ,  and lymphocytes .  The intensi ty 
of cel l  growth in cul ture  was found to depend on the act ivi ty  of the d i sease ,  and a significant 
dec r ea se  (P< 0.01) of this intensity occur red  during t r ea tmen t  of the pat ients .  Growth of 
f ib rob las t - l ike  cel ls ,  with the format ion  of colonies,  is evidence of thei r  poss ib le  role  in the 
genesis  of in f lammatory  p r o c e s s e s  and s c l e r o s i s  of the joints.  The phenomenon of cytopathic 
in teract ion between lymphocytes  and f ib rob las t - l ike  cel ls  observed in the exper iments  is an 
indicator  of autoimmune conflict  in the joint and a poss ib le  mechan i sm of se l f -main tenance  of 
the autoimmune p roces s .  
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The in v i t ro  cul ture  of cel ls  and t i s sues  is a method that  has been widely used to study pathological  
p r o c e s s e s  [4-6, 13]. The opinion is held by some worke r s  that the main si te of immunologic conflict  in rheu-  
matoid a r th r i t i s  is the joints [3, 10]. 

The object of this investigation was to study the c h a r a c t e r  of t r ans fo rma t ion  of cel l  populations a r i s -  
ing during in v i t ro  growth of cel ls  f rom the synovial  fluid of pat ients  with rheumatoid  a r th r i t i s ,  the cha r -  
ac t e r  of in te rce l lu la r  interact ions in cul ture,  and the possibi l i ty  of co r re l a t ion  between the abil i ty of the 
cel ls  to grow and the cour se  of the pathological  p roces s .  

EXPERIMENTAL METHOD 

Synovial fluid was obtained by puncture of the knee joint from patients with rheumatoid arthritis and 
persons with traumatic injury of the joint. To prevent clotting heparin was added to a dose of 50 units to 
i0 ml fluid. The resulting fluid was filtered through capron and centrifuged; the supernatant was poured 
off and the residue was washed three times with medium No. 199. The cells were transferred in doses of 
3 �9 106 to flasks and grown oncover slips at 37~ in a medium of the following composition: 50% Eagle's 
medium, 30% medium No. 199, 20% human serum; 0.5 ml glucose, 0.2 ml vitamin C, 0.i ml vitamin BI, 0:2 
ml vitamin Be, and 0.I ml vitamin BI2 were added to each i00 ml of medium. The mediumwas changed every 

3-4 days. 

The cover slips were taken from the flasks after I, 2, 3, 4 .... , and 20 days, washed with physiological 
sal ine,  fixed with methyl  alcohol for  10 rain, and stained by Romanovsky ' s  method and with hema toxy l in -  
eosin. The cel ls  in the p repa ra t ions  were  counted in 25 fields of vision by Gorsk i i ' s  method [1] and the mean 
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Fig. 1. Six-day culture of synovial fluid cells 
f rom patient with rheumatoid ar thr i t i s .  Ro- 
manovsky, 200 • 

Fig. 2. Various types of t ransformed cells f rom synovial fluid of 
patient with rheumatoid ar thr i t i s  in cul ture:  a) f ibroblast- l ike cell, 
phenomenon of incorporat ion of autolymphocyte;  b) cells with vaeuo- 
lated, frothy cytoplasm and eccentr ic  nucleus; c) giant multinuclear 
cell. Romanovsky, 900 x, immers ion .  

values calculated. The cultures were conventionally divided into three groups:  good g r o w t h - f r o m  100 
cells or more,  average growth - f rom 50 to 100 cells,  poor  g r o w t h -  under 50 cells in a field of vision. 

Cells f rom the synovial fluid were cultured f rom 91 samples taken from 33 patients with rheumatoid 
ar thr i t i s ,  i.e., synovial fluid was taken twice or three t imes f rom the same patient in the course  of t rea t -  
ment. As a control,  synovial fluid cells were cultured f rom 30 samples taken f rom 30 persons  with t rau-  
matic injury of the joint. 
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E X P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S I O N  

Most cul tures  of the contro l  group were  cha rac te r i zed  by the following dynamics  of growth in v i t ro :  
Neutrophils  died during the f i r s t  day, lymphocytes  remained  at tached to the su r face  of the cove r  slip for  3- 
5 days,  and then also died. The appearance  of a few his t iocytes  and f ib rob las t - l ike  cel ls  was observed in 
so l i ta ry  cases  of pe r sons  with the diagnosis  of pos t t r aumat i c  h e m a r t h r o s i s .  

The original  synovial  fluid f r o m  the pat ients  with rheumatoid  a r th r i t i s  contained t i s sue  synovial  cel ls  
and all  f o r m s  of cel ls  u sua l lyp re sen t  in human p e r i p h e r a l  blood, but with an increased  number  of leuko- 
cytes.  Neutrophils  in cul ture  died during the f i r s t  24 h. Monocytes underwent ma rked  t rans format ion .  Af- 
t e r  the f i r s t  few hours  and especia l ly  in the f i r s t  5 days,  disconnected elongated cells  with s t rongly baso -  
philic cy top lasm - cel ls  of the his t iocyte type - appeared .  Soli tary large ,  elongated or flattened cells  with 
a large oval nucleus,  containing s e v e r a l  nucleoli,  and with pale ly  stained cy toplasm,  not giving off any p r o -  
ce s se s ,  were  found. On the bas i s  of these  observat ions  and analysis  of data in the l i t e ra ture  [9] these cel ls  
were  descr ibed  as f ib rob las t - l ike .  They mult ipl ied intensively and formed colonies by the 6th-7th day [9] 
(Fig. 1). Well marked  growth of his t iocytes  and f ib rob las t - l ike  cells was observed in the cul ture  growing 
without change of medium at pH 6.5. If a sufficiently well developed monolayer  of h is t ioeytes  and f ibro-  
b las t - l ike  cel ls  was obtained, s imi l a r  cel ls  of the second generat ion could be grown by subculture.  

Later ,  large round cel ls  with s t rongly vacuolated,  f rothy cytoplasm,  not giving off p r o c e s s e s ,  and with 
an eccen t r ica l ly  si tuated nucleus,  often b inuclear  or even polynuclear ,  appeared in the p r i m a r y  culture.  
The pa t te rns  of "fusion" of these  mononuclear  cel ls  into binuclear  and polynuclear  were  observed.  The 
f ract ion of polynuclear  cel ls  in the population increased  apprec iably  with an inc rease  in the duration of cul-  
ture .  The cul tures  could be kept v iable  without subculture for  20-25 days.  

In the f i r s t  days of cul ture  examinat ion in the p h a s e - c o n t r a s t  mic roscope  of native and a lso  of stained 
p repa ra t ions  showed interact ion between lymphoeytes  and f ib rob las t - l ike  cel ls .  This took the f o r m  of a 
phenomenon of adhesion and a lso  des t ruct ion of the f ib rob las t - l ike  cel ls  by the lymphocytes  (Fig. 2). 

A c r i t e r ion  of the no rm a l  state,  deduced for  growth of cel ls  in v i t ro  f r o m  pat ients  with t r aumat ic  in- 
jury  to the joint, enabled the efficiency of growth of synovial  fluid cel ls  f r o m  the patients  with rheumatoid  
a r th r i t i s  to be a s s e s s ed  at 82%. The intensi ty of cell  growth in cul ture was shown to depend on the  act ivi ty 
of the d i sease ,  and a significant dec r ea s e  (P < 0.01) of intensity of growth took place  during t r ea tmen t  of 
the pat ients .  

The p r e sence  of intensive growth of f ib rob las t - l ike  cel ls ,  with the format ion  of colonies in some cases ,  
is evidence of the i r  poss ib le  ro le  in the genes is  of in f l ammatory  changes and sc l e ros i s  of joints.  The o r i -  
gin of the f ib rob las t - l ike  cel ls  is s t i l l  uncer ta in  at this s tage but a solution to this p rob lem must  be urgent ly 
sought. 

The cytopathic action of monoeytes f r o m  synovial  fluid on homologous human embryonic  f ibroblas ts  
was descr ibed in 1964. Pe r iphe ra l  blood lymphocytes  }~f pat ients  with rheumatoid  a r th r i t i s  a lso pos se s s  
eytopathic act ivi ty  [7]. The phenomenon of cytopathic in teract ion between lymphocytes  and f ib rob las t - l ike  
cel ls  observed in the p re sen t  exper iments  is evidently an indication of autoimmune conflict in the joint and 
may perhaps  be one of the mechan i sms  of se l f -main tenance  of the autoimmune p roce s s .  Our previous  find- 
ings [8] and the r e su l t s  of the p re sen t  investigation regard ing  abil i ty of synovial  fluid cel ls  of pat ients  with 
rheumatoid a r th r i t i s  to grow in vi t ro ,  together  with the descr ip t ion  of the c h a r a c t e r  of t r a n s f o r m a t i o n  of 
cel l  populations in cul ture  have been conf i rmed in a recent ly  published paper  by Swedish worke r s  [12]. 
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