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Summary. - T h e  ro le  o f  l y m p h o k i n e s  w a s  e s t i m a t e d  i n  i n d u c t i o n  o f  
a u t o r e a c t i v e  T-ce l l s  d u r i n g  Langat  v i r u s  i n f e c t i o n  i n  m i c e .  It w a s  
s h o w n  that  in vitro c u l t u r e d  s p l e n o c y t e s  f r o m  v i r u s - i n f e c t e d  a n i m a l  
c o n t a i n i n g  a u t o r e a c t i v e  l y m p h o c y t e s  ( A R L )  s p o n t a n e o u s l y  
p r o d u c e  a l y m p h o k i n e  w h i c h  is c a p a b l e  t o  act ivate  t h e  autoreact i-
v i t y  o f  l y m p h o c y t e s  d e r i v e d  f r o m  t h e  s p l e e n  o f  intact  s y n g e n e i c  
m i c e .  T h e  capacity  o f  t h i s  l y m p h o k i n e  t o  act ivate  t h e  autoreact iv i ty  
o f  a c c e p t o r  c e l l s  w i t h i n  2 h r  w a s  d e m o n s t r a t e d  b y  local gra f t-versus  
h o s t  react ion  ( G V H R )  in  t h e  d o n o r - r e c i p i e n t  s y s t e m .  A c c o r d i n g  t o  
t h e i r  s u r f a c e  m a r k e r s  ( theta-ant igen  e x p r e s s i o n ,  a b s e n c e  o f  i m m u ­
nog lobu l ins )  t h e  l y m p h o k i n e  activating autoreactivity ( L A A )  
producers  may  b e l o n g  t o  T - l y m p h o c y t e  populat ion.  Autoreact ivity  
c o u l d  b e  induced  by t h e  l ymphok ine  on ly  if  t h e  L A A  producers  and  
acceptors  were  compat ib le  by t h e  major histocompatibi l i ty  c o m p l e x  
ant igens .  
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activating autoreactivity 

Induct ion o f  autoreact ive T - l y m p h o c y t e  ( A R L )  is characteristic for  t h e  
p a t h o g e n e s i s  o f  in fec t ious  process  induced  by s o m e  viruses  ( S e m e n o v  et al., 
1982). A s  s h o w n  for l laviviruses,  t h e  negat ive  regulation o f  th is  type o f  auto im­
m u n e  r e s p o n s e  invo lves  t h e  participation o f  a serum-blocking  factor and  o f  
suppressor  T-ce l l s  activated in t h e  course  o f  in fec t ion  (Khoz insky  a n d  
S e m e n o v ,  1980; Khoz insky  and S e m e n o v ,  1983). T h e  m e c h a n i s m s  o f  A R L  
e x p a n s i o n  in t h e  v irus- infected hos t  are obscure .  It is a s s u m e d  that A R L  accu­
mula te  by m e a n s  o f  proliferation on ly .  T h e  precursor c l o n e  is dif ferentiated 
in to  e f f ec tor  ce l l s  o f  t h e  a u t o i m m u n e  pathologic  process .  

U n d e r  c o n d i t i o n s  o f  s y n g e n e i c  adaptive transfer t o  intact recipients  o f  d o n o r  
s p l e n o c y t e s  conta in ing  v irus- induced A R L ,  t h e y  accumula te  in t h e  body  o f  t h e  
recipients  which  d e v e l o p  a clinically m a n i f e s t e d  a u t o i m m u n e  process  (Vargin 
et al., 1987). W e  u s e d  this  m o d e l  t o  e lucidate  t h e  role o f  ce l l -mediated  a n d  
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humoral  m e c h a n i s m s  o f  A R L  e x p a n s i o n .  I n  t h i s  report  w e  d e m o n s t r a t e  t h e  
capacity o f  T-cell  p o p u l a t i o n  c o n t a i n i n g  v i r u s - i n d u c e d  A R L  t o  p r o d u c e  L A A  
activating autoreactivity  o f  intact m o u s e  s p l e e n  T-cel ls  in vitro. 

Mice w e r e  g i v e n  intraperitoneal  i n j e c t i o n s  o f  104 LD s o /0.03 m l  o f  Langat  
virus (TP-21 strain) passaged  i n  s u c k l i n g  m o u s e  brain.  Six d a y s  later w h e n  A R L  
were detected  i n  t h e  sp leen,  t h e s e  w e r e  r e m o v e d  f r o m  t h e  i n f e c t e d  d o n o r s ,  
splenocytes w e r e  isolated,  c u l t u r e d  (1-5 x 107 ce l l s/ml )  i n  RPMI-1640 m e d i u m  
s u p p l e m e n t e d  w i t h  g l u t a m i n e  (2 mmol/1),  7 % foeta l  cal f  s e r u m ,  HEPES (10 
mmol/1) a n d  2-mercaptoethanol  (5x 10"5 mmol/1).  A f t e r  2 h r  cu l t i vat ion  at 
37 °C the culture f luid was  freed from cells  and detritus by centrifugation at 
2000 rev /min for 2 0  min ,  and t h e  supernatant was  irradiated with  an  ultraviolet 
B-15.1 lamp from a distance o f  15 c m  for 9 0  m i n  t o  inactivate t h e  possibly 
present virus and subsequent ly  u s e d  for treatment o f  intact m o u s e  spleno­
cytes. Intact m o u s e  sp leen  cel ls  ( lx lO 6  ce l l s /ml )  were  grown for 2 or 2 4  hr at 
37 °C in t h e  supernatant obtained as described. Splenocytes  treated with  
culture fluid were  washed  3 t i m e s  in m e d i u m  199 supplemented  with  2 % foetal  
calf serum. 

Autoreactive lymphocytes  were  tes ted  by local G V H R  in a syngene ic  m o u s e  
system (Zschiesche and Vargin, 1976); the  material was  injected in a d o s e  o f  15 
x 106 cel ls/0.1 m l  t o  t h e  animal's footpad. Six days later t h e  popliteal lymph 
nodes o f  hind paws were  isolated and weighed.  T h e  indices o f  correlation 
between t h e  mass  o f  lymph n o d e  o f  t h e  paw where  t h e  material tes ted  w a s  
injected, t o  t h e  mass  o f  contralateral popliteal n o d e  were calculated. For  
evaluating local G V H R  10 mice  for each group were  used .  Statistical analysis o f  
the results, identification o f  cel ls  producing lymphokine  which  activates auto­
reactivity and effector cells  induced by it were  performed us ing  i m m u n e  cyto-
lysis with anti-theta-sera ( A T S )  and antisera t o  m o u s e  immunoglobul ins  
(ASMG) as previously described (Vargin and S e m e n o v ,  1980). 

W e  have s h o w n  (Varing  et al., 1987) that in t h e  course o f  intravenous transfer 
to intact syngeneic  recipients o f  donor  splenocytes  containing Langat virus-
induced A R L  t h e  sp leen  o f  recipients exhibited A R L  which  activity was signifi­
cantly enhanced.  Subsequent  karyologic analysis o f  splenocytes  derived from 
BALB/c female  recipients (H-2d) which were g iven 6 days prior examination 
the ARL-enriched splenocytes  from syngene ic  males  (H-2d)  did no t  confirm 
the notion that A R L  proliferation was t h e  major mechan i sm o f  lymphocyte  
autoreactivity. N o  A R L  with t h e  karyotype o f  male  donors  was f o u n d  a m o n g  
100 metaphase T- lymphocytes  in t h e  sp leen  o f  f emale  recipients. 

A s  fol lows from Table 1 t h e  culture fluid o f  m o u s e  splenocytes  from Langat 
virus-infected mice  was  capable t o  induce  t h e  autoreactivity o f  splenocytes  
derived from intact syngeneic  mice.  T o  induce autoreactivity determined in 
local G V H R  in the  syngene ic  sys tem,  acceptor cel ls  should  b e  treated at least 
for 2 hr. Splenocytes  treated with culture fluid for 2 4  hr exhibited a more  
marked activity. T h e  supernatant o f  splenocyte  cultures o f  uninfected mice  
including those  cultured in the  presence o f  inactivated Langat virus did no t  
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reveal s u c h  a n  activity (compare  g r o u p s  1 a n d  2, 3, 4).  G l a s s n o n a d h e r e n t  sple-
nocytes ( G N A S )  o f  i n f e c t e d  a n i m a l s  w e r e  capab le  o f  L A A  product ion .  Glass-
adherent s p l e n o c y t e s  o f  Langat  v i rus- in fected  m i c e  d i d  n o t  revea l  L A A - t y p e  
factor p r o d u c t i o n  i n  cu l ture  (compare  g r o u p s  3,5, a n d  6). L A A - p r o d u c i n g  
G N A S  w e r e  s h o w n  t o  b e  s e n s i t i v e  t o  A T S  t r e a t m e n t  b u t  resistant t o  A S M G  
(compare g r o u p s  3, 7, a n d  8). T h i s  finding ind icates  t h e  e x p r e s s i o n  o f  theta-
antigen o n  cel ls  tes ted  a n d  t h e  a b s e n c e  o f  i m m u n o g l o b u l i n s .  T h e  latter i m p l i e s  
that L A A  p r o d u c e r s  can  b e  c o n s i d e r e d  T - l y m p h o c y t e s .  

T o  e n a b l e  T - l y m p h o c y t e s  t o  p r o d u c e  L A A ,  prote in  s y n t h e s i s  is apparent ly  
required s ince  t r e a t m e n t  o f  L A A  p r o d u c e r s  w i t h  a c t i n o m y c i n  D (1 ^ g / m l )  
prevents t h e  release o f  L A A  (data n o t  s h o w n ) .  It s h o u l d  b e  e m p h a s i z e d  that i n  
contrast t o  t h e  major i ty  o f  l y m p h o k i n e s  d e s c r i b e d  (Smith,  1986) t h e  factor 
detected i n  o u r  e x p e r i m e n t s  e x h i b i t e d  its activity e i ther  i n  t h e  s y n g e n e i c  
system or  i f  L A A  p r o d u c e r s  a n d  acceptors s h a r e d  t h e  a n t i g e n s  o f  t h e  m a j o r  
histocompatibi l i ty c o m p l e x .  T h e  l y m p h o k i n e  p r o d u c e d  b y  s p l e n o c y t e s  o f  
Langat v i rus- in fected  C B A  m i c e  (H-2k) activate t h e  autoreactivity  o f  s p l e n o ­
cytes derived from C B A  or hybrid ( C B A x  C57B1/6 )F :  (H-2kb) mice ,  but n o t  
from C57B1/6  mice  (H-2b)  as determined in syngene ic  G V R H  us ing  C B A  
(CBAxC57Bl /6)F ,  and C 5 7 B 1 / 6  mice ,  respectively (compare groups 3, 9, 10). 
However, w h e n  splenocytes  f rom m o u s e  l ines  C 5 7 B 1 / 6  or ( C B A x C 5 7 B l / 6 ) F ]  
were used  as L A A  producer as wel l  as acceptor cells, t h e  splenocytes  were 
shown t o  acquire autoreactive properties (data no t  shown) .  

The capacity o f  T- lymphocytes  from infected animals t o  produce L A A  is 
regarded for an important m e c h a n i s m  o f  induction o f  T-cell  autoreactivity in 
the virus-infected host;  this  m e c h a n i s m  may funct ion together with the  proli­
ferative reaction o f  ARL.  
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