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Af ter  sens i t iza t ion of dogs with homologous bra in  t i s sue  together  with F reund ' s  adjuvant 
changes were  found in the levels  of b ra in  antibodies and complement  and in the concen-  
t r a t ions  of adrenal in,  noradrenal in ,  and acetyleholine in the blood. Changes in the func-  
tion of the sympathoadrena l  s y s t em  and in the levels  of the immunologic indices depended 
on the p re sence  or  absence  of cl inical  mani fes ta t ions  of expe r imen ta l  a l le rg ic  enceph-  
a lomyel i t i s .  

The m e c h a n i s m  of development  of exper imenta l  a l le rg ic  encephalomyel i t i s  (EAE) and the ro le  of 
s e rum an t i -b ra in  antibodies have not yet been finally set t led [2], one of the main obs tac les  to the r ecogn i -  
tion of the pathogenetie ro le  of these  antibodies being the absence  of cor re la t ion  between the i r  t i t e r s  and 
the development of EAE [10]. 

The levels  of b ra in  antibodies and complement  during the development  of EAE were  invest igated.  
Because  of the important  ro le  of the autonomic nervous  sy s t em in the fo rmat ion  and course  of a l le rg ic  
reac t ions  [1, 4, 5, 7 ,  8, 11, 13], it was decided to study changes in the concentrat ions of ce r ta in  med ia to r s  
(adrenalin,  noradrenal in ,  and acetylcholine) pa ra l l e l  with the immunologic  t e s t s .  

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

Exper iments  were  c a r r i e d  out on 52 noninbred ma le  dogs weighing 10-16 kg. EAE was produced by 
a single injection of homologous bra in  t i s sue  together  with F reund ' s  adjuvant. The cl inical  and his tological  
mani fes ta t ions  of EAE in dogs when this method of immunizat ion is used have been desc r ibed  p rev ious ly  [3]. 

The d i sease  developed in 31 dogs main ly  on the 9 t h - l l t h  day of sensi t izat ion;  mos t  an imals  died dur -  
ing the f i r s t  days of development  of cl inical  symptoms .  Depending on:the p r e s e n c e  o r a b s e n c e  of cl inical  
mani fes ta t ions ,  two groups  of an imals  were  distinguished: 1) dogs with cl inical  f ea tu res  of EAE, and 2) 
dogs without cl inical  f ea tu res  of EAE. Blood samples  for  tes t ing were  taken on the 3rd, 5th, 7th, and 9th 
days of sensi t izat ion and in the per iod of cl inical  manifes ta t ions  of EAE. Catecholamines  - adrenal in  (A) 
and noradrena l in  (NA) - were  es t imated  by Men ' sh ikov ' s  t r ihydroxyindole  f luo romet r i c  method [6], and 
acetylchol ine (AC) by H e s t r i n ' s  spec t ropho tomet r i c  method [12]. The complemen ta ry  act ivi ty of the s e rum 
was de te rmined  by t i t ra t ion  to 100% hemolys i s ;  b ra in  antibodies were  detected by  the complement  con-  
sumption tes t  as descr ibed  by Chudomiel  et al.  [9], and the i r  t i t e r  was exp re s sed  in 100% hemolys i s  units .  

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

The t i t e r  of complement - f ix ing  b ra in  antibodies in the an imals  of group 1 in the incubation per iod 
was higher  than that in the dogs of group 2 (Fig. 1). On the 3rd day of sensi t izat ion,  for  example ,  a s igni-  
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Fig. 1. Content of ant i-brain antibodies, complement,  
eateeholamines,  and aeetylcholine in the blood of dogs 
with EAE: 1) dogs of group 1 with cIinieal manifes ta-  
tions of EAE; 2) dogs of group 2 without clinical mani -  
festations of EAE; A) adrenalin concentration (in #g/1000 
ml); NA) noradrenal in  concentration (in #g/1000 ml); AC) 
acetylcholine concentrat ion (in #g/ml) ;  TC) t i ter  of com-  
plement (in 100% hemolysis  units); TBA) t i ter  of brain 
antibodies (in 100% hemoIysis  traits) f rom resul ts  of eom-  
plement test .  Arrow indicates appearance of clinical 
symptons of EAE. 

ficant difference was found (5.7• and 3.0=~0.55; P <0.01); on the 5th day there  was a slight increase  in 
the t i t e r  of antibodies (6.6 * 1.22 and 4 .7"  1.04; P >0.1). On the 7th day the antibody t i te r  in the animals 
of group 1 reached its maximum, namely 7 .1"0.76,  whereas in the animals of group 2 it was only 3.6 *0.67 
(P < 0.05). A few days before manifestat ions of the condition appeared the antibody t i te r  fell (4.2 ~: 0.94; 
P<0.05  relat ive to the 7th day), and it reached its minimum in the stage of neurological  symptoms 
(1.2 ~0.39; P<0.001 relat ive to the 7th day), while in animals with a severe  form of the disease,  which 
usually died during the f i rs t  day of development of clinical symptoms,  usually no antibodies whatsoever  
could be detected. In the dogs without clinical manifestat ions,  the antibody levels were ra ised at these 
t imes .  

The complement level before immunization was vir tual ly the same in the two groups:  16.8"  1.8 in 
group 1 and 17.0=~1.3 in group 2. During the incubation period a tendency was observed for  the comple-  
ment t i te r  to r i se  in all animals:  on the 3rd day the complement level in the dogs of group 1 was 20.3"  1.7, 
compared with 20.0• in group 2; on the 5th day the corresponding values were 21.0=~t.3 and 24.6 ~1.6; 
on the 7th day 21.5 =~ 1.9 and 21.6 * 1.6. The differences between groups 1 and 2 were not significant, al-  
though on the 5th day the increase  i t / the complement t i ter  was g rea te r  in animals not subsequently de-  
veloping the disease.  On the 9th day the complement level fell: to 17.2"  1.1 (P<0.05) in animals without 
neurological  symptoms and to 18 .3"1 .14  (P >0.05) in animals developing the disease.  Subsequently, in 
animals not developing the disease  there  was a tendency for  the complement level to r ise .  

The dynamics of the concentrat ion of media tors  of the autonomic nervous sys tem also differed in 
dogs developing and not developing the disease  (Fig. 1). 

The initial concentrat ions of adrenalin did not differ significantly in the two groups: 0.43 * 0.08 
#g /1000ml in  group 1 and 0.53 *0.07 pg/1000 ml in group 2 (P > 0.05). In the dogs of group 1, the adrenalin 
level reached its maximum on the 3rd day of sensit ization (0.90 =~ 0.20 #g/1000 ml), whereas in the dogs of 
group 2 it was vir tual ly unchanged on the 3rd day (0.59"0.08; P >0.05). On the 5th day, a tendency was ob- 
served in group 1 for  the adrenalin concentrat ion to fall (0.73 =e 0.13 #g/1000 ml), whereas in group 2 at 
this period the adrenalin concentrat ion reached its maximum (0.98"0.12 #g/1000 ml; P<0.05).  By the 
7th day, the adrenalin level in group 1 had fallen to its initial values (0.53"0.05 pg/1000 ml), while ingroup 
2, although it was lower than on the 5th day (0.70 ~:0.09 #g/1000 ml), it was higher than initially (9<0.05).  
On the day of manifestat ion of the clinical picture,  a tendency was noted for  the adrenalin concentrat ion to 
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r i s e  (0.59 -~0.14 pg,/1000 ml;  P > 0.05), falling to the background level  (0.42 ~-0.11 #g/1000 ml) by the 2nd- 
3rd day of the d i sease ,  In dogs without cl inical  manifes ta t ions  of EAE the adrenal in  concentrat ion at these  
t imes  was higher  than normal :  on the 9th day it was 0.67~0.09 ~g/1000 m l  (P > 0.05), by the l l t h  day it 
had reached  1.11 • 0.22 ~g/1000 ml  (P < 0.05), and it r emained  high until the end of the exper iment .  

The  noradrena l in  level  in the an imals  of group 1 showed no significant change in the course  of the 
incubation per iod.  On theday of development  of cl inical  symptoms  the noradrena l in  level  l ikewise showed no 
change f r o m  its in i t ia lvalue  (2.0 • pg/1000 ml ,  init ial ly 2.11• pg/1000 ml;  P > 0.05), but by the 
2nd o r  3rd day of the d i sease  it had fal len (1.30 ~: 0.15 ~g/1000 ml ;  P<0.05) .  In the dogs of group 2 on the 
5th day a f t e r  immunizat ion the noradrena l in  concentrat ion r e a c h e d i t s  m a x i m u m  (2.77 ~: 0.32 #g/1000 ml ,  
init ial ly 1.66-~0.24 pg/1000 ml; P<0.05) ,  a f te r  which it r e tu rned  to its no rma l  level ,  r i s ing  again l a t e r  
during sensi t izat ion:  on the 13th day, for  example ,  it was 2.35~0.69 #g/1000 ml  (P<0.05),  and on the 16th- 
20th day 2.75-~0.38 #g/1000 ml  (P<0.05).  

The dynamics  of acetylcholine concentrat ion in the an imals  of both groups showed no substant ia l  dif-  
f e r ences  during the per iod  of sensi t izat ion.  A marked  i nc r ea se  in concentrat ion of this  med ia to r  was found 
on the 7th-9th day (up to 80.85 =~ 6.14 # g / m l ,  initial  concentrat ion 32.52 ~-3.84 p g / m l ;  P<0.001) .  On the day 
of appearance  of cl inical  symptoms  of EAE the acetylcholine level  was high, fall ing to the init ial  level  
(33.37 •  # g / m l ;  ~ P > 0.05) by the 2nd-3rd day of the d i sease .  In the dogs of group 2 the acetylcholine 
concentrat ion fel l  a l i t t le in the l a t e r  s tages  of sensi t izat ion,  although its values  st i l l  r ema ined  higher  than 
init ial ly (57.0 ~: 5.45 # g / m l ;  P<0.05) .  

Hence,  whereas  over  a per iod of t ime  significant d i f fe rences  were  found in the ca techolamine  con-  
centra t ions  in animals  developing and not developing the d i sease ,  the changes in the acetylcholine concen-  
t ra t ion  in all  dogs were  s i m i l a r  in the incubation per iod.  The genera l  d i rect ion of the changes in level  of 
these  med ia to r s  suggests  that in the initial per iod of sensi t izat ion with bra in  antigen, the tone of the s y m -  
pathetic nervous  sys t em is predominant ,  while l a t e r  the tone of the pa r a sympa the t i c  s y s t e m  becomes  p r e -  
dominant.  

The definite d i f ferences  in t i t e r s  of b ra in  antibodies,  espec ia l ly  the m o r e  m a r k e d  reac t ion  in the in-  
cubation per iod in an imals  subsequently developing the d i sease ,  indicate an important  pathogenetie ro le  
of s e rum antibodies in EAE. F r o m  the point of view of the mechan i sm of development  of a l le rg ic  a l t e r a -  
t ion of n e r v e  t i ssue ,  an in teres t ing fea tu re  is the dec r ea se  in antibody t i t e r s  at the s tage of cl inical  m a n i -  
fes ta t ions ,  due in al l  probabi l i ty  to fixation of the antibodies by ne rve  t i s sue .  
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