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Guinea pigs with exper imenta l  a l le rg ic  encephalomyel i t i s  develop an anaphylact ic  reac t ion  
a f t e r  in t ravenous  injection of b r a in  t i s sue  ant igens.  The intensity of the reac t ion  r eaches  a 
m a x i m u m  in the p repa ra ly t i c  per iod and d iminishes  with the appearance  of neurological  
changes.  The anaphylact ic  reac t ion  with b ra in  t i s sue  antigens has a definite o rgan-spec i f i c  
c h a r a c t e r .  The anaphylact ic  shock produced by int ravenous injection of b ra in  t i s sue  antigens 
admin i s t e r ed  for  sens i t iza t ion  in the ea r ly  s tages  of the d i sease  inhibits the subsequent  de-  
ve lopment  and cour se  of the encephalomyel i t i s .  

Al lergenic  s t imulat ion in exper imenta l  encephalomyel i t i s ,  which is used as  a model of demyel ina t ing  
d i s ea se s  in man, produced an integrated r e sponse  of the immunologic  sy s t em including var ious  types  of a l -  
l e rg ic  reac t ions ,  some anaphylact ic  in c h a r a c t e r  [1, 2]. 

The object  of the p re sen t  invest igat ion was  to study anaphylact ic  reac t ions  at var ious  s tages  of ex-  
pe r imenta l  a l le rg ic  encephalomyel i t i s  (EAE). 

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

Exper imen t s  we re  c a r r i e d  out on 100 female  guinea pigs weighing 350-450 g. EAE was produced by 
a single i n t r ade rma l  injection of whole homogenized heterologous b ra in  (monkey or  rabbit)  with Ereund, s 
adjuvant in the ra t io  of 2 : 3 .  

Anaphylactic r eac t ions  were  studied by the product ion of anaphylact ic  shock by int ravenous injection 
o[ a reac t ing  dose of antigen, consis t ing of a 20% saline ex t rac t  of b ra in  t i s sue  with a prote in  content of 
7-9 mg/ml  as  es t imated  by the mic ro -Kje ldah l  method.  

The intensi ty of the anaphylact ic  shock was a s s e s s e d  as follows: =~ mild dyspnea,  untidiness of the 
hair ;  + dyspnea,  untidiness of the hair ,  sc ra tch ing  the mount with the paws; ++ sneezing, cough, s c r a t c h -  
ing the mouth with the paws, slight d is turbance  of coordinat ion;  +++ convulsions,  involuntary mic tur i t ion  
and defecation,  marked  d is turbance  o[ coordinat ion (not ending fatally); ++++ anaphylact ic  shock t e r m i n -  
ating in death. 

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

In the cou r s e  of EAE a s tate  of inc reased  sensi t iv i ty  of the rapid anaphylact ic  type to b ra in  t i s sue  
ant igens developed by the 6 th-s th  day a f t e r  injection of encephali togenic m a t e r i a l  (Table 1). The intensi ty 
of the anaphylact ic  r eac t ions  reached  a m a x i m u m  by the 13th-18th day a f t e r  reproduct ion  of EAE, i.e.,  
immedia te ly  before  the appearance  of neurological  mani fes ta t ions  of the d i sease  (exper iments  of s e r i e s  II). 
Reproduct ion of anaphylact ic  shock at this  s tage of the pathological  p roce s s  was followed by death o[ 18 of 
the 20 sens i t ized  an imals .  
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TABLE i. 

Series 

I 
II 

III 

Intensity of Ana 

No. of Repro-  
duction 

animals 
of EAE 

20 + 

20 + 

20 + 

~hylactic Shock at Various Stages of EAE 

Day after 
injection 
of eneeph- 
alitogenic 
mixture 

Neuro- 

logical 

manifest-  
ations of 
EAE 

+ 

6-Sth 
13-18th 
20-25th 

Intensity o[ anaphylactic shock in sen- 
sitized guinea pigs 

18 

TABLE 2. 

Series 

I 
II 

Effect of Anaphylactic Shock on Subsequent Development and Course of EAE 

No. of 
animals 

10 
10 

Injection 
of enceph- 
alitogenic 
mixture 

+ 

+ 

Reproduc- 
tion of ana- 
phylactic 
shock 

+ 

Day of appearance of neurological 
changes 

15th I 2~th I 2 5 t h 6  - - 30th I 3 5 t h _ 4  _2 

No. of ani- 
mals de- 
veloping 
disease 

No. of 
animals 
dying 

In animals witah neurological manifestations of encephalomyelitis the intensity of the anaphylactic r e -  
actions was appreciably reduced (experiments of ser ies  HI). Although positive anaphylactic shock with brain 
tissue antigens was observed in all 20 affected animals, none of the animals died. 

Animals developing anaphylactic shock became insensitive after  a short time, and ref rac tory  to r e -  
peated injections of brain antigens. This state, described as desensitization, developed immediately after 
injection of the antigen and lasted for the next 2-3 weeks. The state of increased sensitivity was then r e -  

s to red ,  and the animals once again developed the typical picture of anaphylactic shock after intravenous in- 
jection of brain antigens. 

If specific desensitization was produced on the 6th-Sth day after reproduction of EAE by intravenous 
injection of 1 ml of 20% saline extract  of brain tissue as used for sensitization, the neurological manifest-  
ations of the disease developed after a longer period (26-34 days) in 6 of the 10 animals; 3 animals died 
(Table 2). 

In the control ser ies  of tests the latent period of the diseasevar ied from 12 to 20 days; of 10 animals 
receiving the encephalitogenic suspension, 8 developed the disease and 7 died. 

The character  of the clinical picture as a whole (increased duration of the latent period, decrease in 
number of animals developing the disease and dying relative to the number of animals included in the ex- 
periment) and the uniform direction of the processes  involved thus suggest that the reproduction of ana- 
phylactic shock in early stages of EAE slightly re tards  its subsequent development. 

When brain tissue antigens were injected on the 3rd-5th day after  sensitization, a negative anaphylac- 
tic shock was observed in most animals, because a state of increased sensitivity of anaphylactic type no 
longer developed. These animals developed encephalomyelitis at the same times (2nd-3rd week) as the con- 
trol animals without reproduction of anaphylactic shock. If, however, pr imary anaphylactic sbock was pro-  
duced in the animals at later  periods (on the 10th-12th day after  sensitization), as a rule these animals de-  
veloped severe anaphylactic shock, often ending in death. Animals in which the anaphylactic shock at this 
time was negative or doubtful remained clinically healthy throughout the period of observation. 

Reproduction of anaphylactic shock in animals with neurological changes had no significant effect on 
the subsequent course of the disease. 

The anaphylactic reactions in EAE were of a marked organ-specific character .  In guinea pigs sen- 
sitized with rabbit brain, for instance, moderate anaphylactic shock was observed with brain antigens from 
monkeys, guinea pigs, and man. However, the intensity of the anaphylactic reactions was less severe with 
antigens of homologous and heterologous brain tissue not used for sensitization. Intravenous injection of 
rabbit liver and testicular antigens into animals sensitized with rabbit brain tissue did not produce ana- 
phylactic shock. 
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A state of increased sensitivity of anaphylactie type in animals sensitized with brain tissue can last 
for a long time. For instance, positive anaphylactic reactions of moderate intensity with antigens of brain 
tissue were observed in 9 of I0 guinea pigs one year after injection of the encephalitogenic material. 

It is interesting to note that in some cases (6 of i0) a state of increased sensitivity of anaphylactic 
type was transmitted to the next generation born to animals in which EAE had been reproduced. 

To summarize the results described above, EAE is accompanied by development of anaphylaetic re- 
actions whose intensity reaches a maximum in the preparalytie period and decreases in animals with the 
appearance oF neurological manifestations of the disease. 

The biological action of anaphylactic reactions differs at different stages of the pathological process 
during EAE. For instance, in the earlY stages of sensitization, reproduction of anaphylactie shock has a 
depressant effect on the subsequent development and course of encephalomyelitis. Reproduction of anaphyl- 
actic shock in animals in the preparalytie period causes death of the overwhelming majority of animals, 
whereas anaphylactie shock in animals with neurological changes had no significant effect on the subsequent 

course of the disease. 
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