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Expe r imen ta l  a l lergic  encephalomyel i t i s  (EAE) was induced in guinea pigs by injection of 
myel in  f rom homologous bra in  in F reund ' s  comple te  adjuvant.  In the incubation per iod of 

E A E  some  animals  showed a marked  inc rea se  in the spontaneous p ro l i f e ra t ive  act ivi ty  of 
the blood lymphocytes ,  a s s e s s e d  in cul tures  using thymidine-H 3. With the development  of 
c l in ica l  manifes ta t ions  of the d i sease ,  the spontaneous act ivi ty of the lymphocytes  reached  
a m a x i m u m  and was exhibited in the overwhelming ma jo r i t y  of an imals .  When the cl inical  
p ic ture  of EAE was well  marked ,  the r e sponse  of the lymphocytes  to s t imula t ion  by myel in  
p repa ra t ions  was obse rved  main ly  if the spontaneous mitot ic  act ivi ty of the cel ls  was low 
or  only modera t e ly  inc reased .  Specific antigenic s t imulat ion in vivo connected with the 
immunopathological  p rocess  could be the cause  of the increas ing  spontaneous act ivi ty of 
the lymphocy tes .  The s ta te  of nonspecif ic reac t iv i ty  of the lymphocytes  to phytohemag-  
glutinin in EAE was indist inguishable f rom that  in the control  an imals .  
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Expe r imen ta l  a l lerg ic  encephalomyel i t i s  (EAE) is in te res t ing  as a model of ce r t a in  demyel inat ing 
d i seases  of the CNS in man .  Invest igat ions [11, 4, 5] have shown that  b las t  t r ans fo rma t ion  of the lympho-  
cytes  (BTL) in r e sponse  to the action of b ra in  homogenates  can be obse rved  in EAE.  

The object  of the p re sen t  invest igat ion was to s tudy spontaneous BTL and BTL in guinea pigs with 
EAE in exper imen t s  in v i t ro  on the addition of speci f ic  antigen to the cel l  suspens ion .  

EXPERIMENTAL METHOD 

EAE was induced in noninbred guinea pigs weighing 400 g by the subcutaneous injection of 5 mg dry  
myel in f rom homologous bra in  in 0.3 ml  Freund ' s  comple te  adjuvant.  

BTL was inves t igated in cul tures  of pe r iphe ra l  blood leukocyies (1 �9 106 lymphocyfes  in 2 ml  medium 
No. 199 with 15% f r e sh  autologous s e r u m ) .  To s t imula te  the lymphocytes  the cul tures  were  t r ea t ed  with 
0.1 ml myel in  in var ious  dilutions ( f rom 1 : 1 to 1 : 10,000) or  with 0.1 ml  phytohemagglut inin (PHA) 
(Reanal "P")  in the opt imal  dilution (1 : 64-1 : 256). The cul tures  with antigen were  a s s e s s e d  5 days,  and 
those with PHA 3 days a f t e r  the beginning of incubation. The spontaneous BTL in contro l  cul tures  (without 
s t imulat ion) was a s s e s s e d  at the s a m e  t ime.  Thymidine-H ~ (2 ~Ci) was added to the cul tures  16-18 h be -  
fore  the end of incubation. The cel ls  were  then washed twice with 3% acet ic  acid to r e m o v e  unincorpora ted  
isotope and were  subjec ted  to hot hydro lys i s  in 5% TCA by the Schmid t -Thannhauser  method [3] to ex t r ac t  
labeled DNA. The DNA digest  was dr ied in counting f lasks ,  the d ry  res idue  was t r ea t ed  with 5 ml  sc in t i l -  
lat ion fluid (4 g PPO, 0.05 g POPOP in 1 l i t e r  toluene),  and the rad ioac t iv i ty  was m e a s u r e d  with a liquid 
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T A B L E  1. C h a r a c t e r i s t i c s  of  A n i m a l s  Studied 

I 
Time of investiga- [ 
tion (in days) Total 

I 
7 

14 
21 
28 
56 

Total 

16 
12 

2 

49 

No. of animals 
withclinical mani- I with increased 
festafiom ofdiseas~ spontaneous BTL 

0 
12 
6 
5 
0 

23 (47--- 7%) 

8 
12 
8 
7 
0 

35 (71-----7%) 

with positive BTL 
to myelin 

4 
2 
2 
4 
! 

13 (27~6%) 

T A B L E  2. Spontaneous  B T L  in A n i m a l s  wi th  EAE of  D i f f e r e n t  S e v e r i t y  
(in coun t s  / min) 

No. of Group of Clinical mani- 72-h culture 120-h culture 
animals festations of EAE anim 

Ist 

2nd 

3rd 

Minimal or 
absent 

Moderate or 
~ v e ~ e  

ontrol 

26 

23 

15 

1399 
(76--13 600); P=o,05 

7203 
(297--46 026) 

167 
(42--526); P-=0,01 

699 
(106--4830); P~O,05 

1907 
(85--915~ 

89 
(26--239); P<O.OO[ 

TABLE 3. E f f ec t  of L e v e l  Of Spon tane -  
ous B T L  on Spec i f i c  R e a c t i v i t y  of 
L y m p h o c y t e s  to Mye l in  in  A n i m a l s  wi th  
EAE of  D i f f e r e n t  S e v e r i t y  

Level of spontaneot~ 
BTL (cc.un~/min) 

Under 2000 
Over 2000 

T o t a l  , . . 

Frequency of t 
msitive BLT[ 

cultures with[ 
myelin [ 

5/24 [ 6/10 11/34 
& 

1/2 [ 1/13 2/15 

6/26 I 7/23 13/49 

Note ,  D e n o m i n a t o r  g i v e s  t o t a l  n u m b e r  
of a n i m a l s ,  n u m e r a t o r  n u m b e r  of  a n i m a l s  
whose  l y m p h o c y t e s  r e s p o n d e d  by  an i n -  
c r e a s e  in B T L  to a d d i t i o n  of  an t igen  to 
the  s u s p e n s i o n .  

TABLE 4. D e pe nde nc e  of R e a c t i o n  of  
L y m p h o c y t e s  to PHA on L e v e l  of t h e i r  
Spontaneous  B T L  

PResponse of I 
ly mphocytesl 
to PHA { 

Level of spontaneous ~ " ~ "o ~m 
BTL (counts/min) z,~ <I,A ~ 1  

Under 2000 2/23 I/9 ] 
Over 2000 0/2 9/13 ] 

! 
I I 

�9 . , 2/25 [ I01221 Total 12/47 
I I 

Total 

3/32 
9/15 

Note .  D e n o m i n a t o r  g i v e s  t o t a l  n u m -  
b e r  of  a n i m a l s ;  n u m e r a t o r  n u m b e r  of 
a n i m a l s  whose  l y m p h o c y t e s  r e s p o n d e d  
by  an i n c r e a s e  in B T L  {over 64,000 
c o u n t s / m i n }  to  the  add i t i on  o f  P H A  to 
the  s u s p e n s i o n .  

s c i n t i l l a t i o n  c o u n t e r  ( N u c l e a r  Ch i cago  C o r p . ,  M a r k  I ~ .  The r e s u l t s  w e r e  e x p r e s s e d  as the  n u m b e r  of 
counts  p e r  m i n u t e .  In the  c a s e  of  s t i m u l a t i o n  of  the  l y m p h o c y t e s  by  m y e l i n  the  r e s u l t s  of the  B T L  r e a c -  
t i on  w e r e  a s s e s s e d  as  p o s i t i v e  i f  the  amoun t  of l a b e l  i n c o r p o r a t e d  at  l e a s t  tw ice  as g r e a t  as  in the  c o n t r o l  
c u l t u r e s  f r o m  the  s a m e  a n i m a l .  S t a t i s t i c a l  a n a l y s i s  of the  r e s u l t s  w e r e  c a r r i e d  out  by  n o n p a r a m e t r i c  
m e t h o d s  [2]. 
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E X P E R I M E N T A L  R E S U L T S  

Clinical  fea tures  of EAE appeared  in the animals  by the end of the second week af ter  rece iv ing  the 
encephal i togenic mix tu re .  The d i sease  followed an acute course ,  which was accompanied  by pa ra ly s i s  of 
the hind l imbs ,  a t rophy of the musc l e s ,  nutr i t ional  d is turbances  of the skin,  and pelvic d i s o r d e r s .  

The deve lopment  of c l inical  manifes ta t ions  of EAE was accompanied  by a s h a r p  inc rease  in spontane-  
ous BTL.  It  was observed  f i r s t  on the 7th day, before  any signs of EAE were  p re sen t  (Table 1). In animals  
with a w e l l - m a r k e d  cl inical  p ic ture  spontaneous BTL was s ignif icant ly  higher  (in 72-h cul tures)  than in 
guinea pigs with min ima l  signs of the d i s ea se .  In both groups it  was much higher  than in the control  group 
of animals  (Table 2). 

The level  of spontaneous BTL was of dec is ive  impor tance  to the r e sponse  of the cel ls  to s t imula t ion  
by antigen in v i t ro .  In nea r ly  all animals  with a posi t ive  BTL to myelin,  spontaneous incorpora t ion  of the 
label  in the cul tures  r ema ined  at the no rma l  level  (below 526 counf s /min ) ,  or  was v e r y  s l ight ly  i nc reased .  
"With a h igher  l eve l  of spontaneous BTL (over 2000 counts / ra in)  in animals  with a m a r k e d  c l in ica l  p ic ture  
of EAE,  myel in  had a s t imulan t  act ion on the lymphocytes  s ignif icant ly  less  f requent ly  (P = 0.25; Table  3). 

The reac t ion  of the lymphocytes  to PI-IA in the exper imenta l  group of animals  was a l i t t le h igher  
than in the contro l  group.  Incorpora t ion  of the label  under  the influence of PHA also depended on the 
spontaneous level  of BTL and, unlike in exper imen t s  with the addition of myel in ,  the h igher  the spontane-  
ous act ivi ty of the cel ls  the m o r e  intensive the incorpora t ion  (P < 0.025; Table 4). 

The data show that  the mos t  c h a r a c t e r i s t i c  fea ture  in EAE is an i nc r ea se  in the spontaneous BTL 
during cul ture  of the lymphocytes  without s t imulan t  for  3-5 days .  The spontaneous BTL level  is one of the 
e a r l i e s t  fea tures  of the d i sease ,  for it r i s e s  apprec iab ly  during the incubation per iod,  before  the a p p e a r -  
ance of c l in ical  fea tures  of EAE. With the development  of symp toms  the spontaneous BTL continues to 
r i s e  and, in some  an imals ,  it r eaches  the level  c h a r a c t e r i s t i c  of the action of PHA. A m a t t e r  of p r ac t i ca l  
impor tance  is that  at the height of the d i sease  an i nc rea se  in the spontaneous BTL was obse rved  in the 
overwhelming m a j o r i t y  of an imals ,  whereas  in the s tage  of r e c o v e r y  the spontaneous BTL re tu rns  to 
n o r m a l .  

The spontaneous mitot ic  act iv i ty  of lymphocytes  in cul ture  can be r ega rded  as the r e su l t  of the i r  
s t imula t ion  by antigen in vivo.  Continued pro l i fe ra t ion  of the cel ls  in cul ture  may  also take place as a r e -  
sul t  of a sma l l  quantity of antigen p r e s en t  in the autologous s e r u m .  The inc reas ing  c h a r a c t e r  of the 
spontaneous BTL is evidence that  the s ou rce  of speci f ic  act ivat ion of the l y m p h o c ~ e s  is the immunopatho-  
logical  p roces s  developing in the CNM. 

If the level  of spontaneous b las t  t r ans fo rma t ion  is high the lymphocytes  do not respond to the addi-  
tion of fu r the r  antigen to the cu l ture .  Frequent ly ,  on the addition of antigen, DNA synthes is  was not s t i m u -  
la ted but was dep re s sed .  Under  conditions of high spontaneous BTL the whole pool of an t igen- reac t ive  
ce l l s  s t imula ted  in vivo mus t  evidently have par t ic ipa ted  a l ready  in p ro l i fe ra t ion ,  and for  that  r e a s o n  the 
addition of antigen to the cel l  cul ture  in this case  would be ineffect ive.  This may  account  for  the obse rved  
dec r ea se  [1, 4] in the f requency  of the spec i f ic  b l a s t  t r ans fo rma t ion  reac t ion  in r e sponse  to s t imulat ion by 
b ra in  antigens at  the height of the d i sease ,  when according to the r e su l t s  of the p r e sen t  invest igat ion 
spontaneous b las t  t r ans fo rma t ion  reaches  its max ima l  value.  
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