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The sera  of guinea pigs with experimental allergic encephalomyelitis developed: af ter  intra- 
dermal injections of encephalitegenic mixtures of different composition were investigated by 
the indirect Coons' method. Antibodies capable of fixation in various brain structures (at 
the periphery of nerve fibers, in the cytoplasm of nerve cells) were detected in some sera.  
The results  suggest antigenic differences between identical s tructures in the brain and spi- 
nal cord (nerve fibers), between different s tructures (nerve fibers and cells) in the same 
part  of the central nervous system, and between identical s t ructures  (nerve cells) in ani- 
mals of different species. 

Complement-fixing antibodies have been found only ra re ly ,  and in low t i ters ,  in guinea pigs with ex- 
perimental allergic encephalomyelitis (EAE) produced by inoculation with homologous brain homogenates 
together with Freund's adjuvant [1-4]. 

To demonstrate the presence of serological changes and to determine their character is t ics  in EAE, 
an investigation was carr ied out by means of an immunoluminescence method [5]. 

Fig. 1 Fig. 2 

Fig. 1. Specific fluorescence of fibers in section through spinal 
cord of a normal guinea pig after  exposure with the serum of a 
guinea pig sensitized with homologous spinal cord (476 • 

Fig. 2. Specific fluorescence of cytoplasm of nerve cells insec-  
tion through the spinal cord of a normal guinea pig after expo- 
sure with the serum of a guinea pig sensitized with homologous 
spinal cord (476 • 
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TABLE 1. Resul ts  of Invest igat ion of Specific F luorescence  at the 
P e r i p h e r y  of Nerve  F ibe r s  in Sections Induced by Se ra  of Sensi-  
t ized Guinea Pigs 

Mater ia l  for  sens i -  
t izat ion 

F luorescence  of nerve  f ibers  

in spinal  cord  
in b r a in  sec t ions  of 

sec t ions  of 

I guinea i rat 1 guinea rat pig pig 

Guinea pig spinal cord 16/104 9/45 0/103 Not tested 
Rat spinal cord .... 22/50 17/51 Not tested 0/50 

Note: in Tables  1-4 the total  number  of s e r a  invest igated is shown 
as the denominator  and the number  of s e r a  inducing speci f ic  f luo-  
r e s cence  as the n u m e r a t o r .  

TABLE 2. Compara t ive  Numbers  of Posi t ive  Sera  
on 3rd-7th Day a f t e r  Inoculation of Guinea Pigs 
with Homologous or  Heterologous Spinal Cord 

Mater ia l  for  s e n s i -  
t iza t ion 

Homologous spinal  cord 
Rat  spinal  cord . . . . .  

Number of sera inducing 
specific fluorescence of 
nerve fibers in spinal 
cord sections of 

guinea pig 

10/55 (18%) 
1/22 (4.5%) 

r a t  

14/22 (64%) 
7/22 (32%) 

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

Exper imen t s  were  c a r r i e d  out on adult 
noninbred guinea pigs of both sexes ,  divided into 
3 groups. The animals were sensitized with en- 
cephalitogenie mixtures consisting of tissue 
homogenates of homologous spinal cord, and the 
spinal cord or brain of Wistar rats, emulsified 
in Freund's complete adjuvant, respectively. 
Blood for testing was taken at various times 
after sensitization (from the 3rd to the 21st day) 
by cardiac puncture; the sera were frozen in a 
mixture of dry ice and petroleum ether and 
stored at -20~ Antibodies were detected by 

the indirect Coons' method, using a fluorescent rabbit antiserum against guinea pig y-globulin, conjugated 
with fluorescein isothioeyanate. The fluorescent serum was diluted with 0.85% NaCl solution 16 times. The 
test sera (in a dilution of 1 : 3) were applied for 30 rain to sections of the brain and spinal cord of normal 
guinea pigs and rats, prepared in a cryostat at between -15 and -20~ and fixed with 96 ~ ethanol after pre- 
liminary washing with physiological saline and drying. The intermediate serum for the control sections 
was normal guinea pig serum. The unfixed serum was rinsed off with physiological saline, the sections 
were dried, and the fluorescent serum was applied to them~ Incubation continued for 20 rain in a humid 
chamber at room temperatLtre~ After rinsing, the sections were dried and examined in blue light (filters 
FS-I and ZhS-18) by the ML-2 luminescence microscope with water immersion (magnification 40 • aper- 
ture 0.75). The luminescent sections were photographed under the same conditions (ocular Homal 1.7• on 
RF~3 film. Specific luminescence at the periphery of the nerve fibers and diffuse fluorescence of the cyto- 
plasm of the nerve cells were analyzed. 

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

Altogether  114 s e r a  f r o m  29 guinea pigs inoculated with homologous spinal  cord,  51 s e r a  f r o m  11 
guinea pigs rece iv ing  r a t  spinal  cord,  and 48 s e r a  f rom 10 guinea pigs rece iv ing  r a t  b ra in  homogenate  were  
invest igated.  As Table 1 shows,  a few s e r a  of guinea pigs inoculated with homologous spinal  cord (15-20%) 
were  fixed to the sect ions of guinea pigs and r a t  spinal  cord  and produced f luorescence  a t  the pe r iphe ry  of 
the nerve  f ibers  (Fig. 1). These s e r a  were  found apprec iab ly  more  often (33-44%) in an ima l s  inoculated 
with he tero logous  (rat) spinal  cord.  

The d i f fe rences  obse rved  were  due pr incipal ly  to the la rge  number  of "pos i t ive"  s e r a  f r o m  an imals  
within the group on the early days after inoculation (Table 2), but none of the sera of the two groups pro- 
duced fluorescence of the nerve fibers in the brain sections. 
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TABLE 3. Number  of Guinea Pig Sera  Inducing Specific Cytoplasmic  Fluo~ 
r e s cenee  of Nerve Cells a f t e r  Inoculation of Spinal Cord 

Mater ia l  for  sens i t iza t ion  

Homologous spinal  cord  . 
Rat spinal  cord  . . . . . . .  

Number  of s e r a  inducing f luorescence  of 
n e r v e  cel ls  in sec t ions  through 

spinal  cord  b ra in  

of guinea pig 

28/104 
36/51 

of r a t  

12/45 
31/51 

of guinea 
pig 

32/103 
Not tes ted  

of r a t  

Not tes ted  
32/50 

TABLE 4. Number  of Guinea Pig Sera  Inducing 
Specific F luorescence  in Bra in  Sections a f t e r  In -  
oculat ion of Rat Bra in  

C h a r a c t e r  of f luorescence  

Fluorescence of nerve fibers 

Fluorescence of cytoplasm of 

nerve cells ........... 

Brain  sec t ions  

of guinea 
pig 

18/48 
8/48 

of r a t  

31/48 

28/48 

sponding r e su l t s  a re  given in Table 4. Clear ly  many of 

Results  showing the specif ic i ty  of f luores -  
cence of the cy top lasm of the nerve  cel ls  a re  given 
in Table 3. They show that  f luorescence  of this 
type was obse rved  a f t e r  t r e a t m e n t  of the spinal  
cord  sect ions of both groups of an imals  (Fig. 2), 
and the number  of posi t ive s e r a  was somewhat  
g r e a t e r  than in the previous  exper imen t s .  In addi- 
tion, many s e r a  induced f luorescence  of the cel ls  
in the b ra in  sec t ions .  

With these r e su l t s  in mind the next s tep  was 
to invest igate  the s e r u m  of animals  of group 3 
inoculated with r a t  b ra in  homogenates .  The c o r r e -  
the s e r a  induced specif ic  f luorescence  both of the 

cy top lasm of the ne rve  ce l l s  and at  the pe r iphe ry  of the nerve  f ibers .  

The m a t e r i a l  p resen ted  in this pape r  is insufficient  to allow conclusions to be drawn regard ing  the 
ro le  of the antibodies d i scove red  in the development  of the immunopathological  p r o c e s s .  However ,  i t  
m e r i t s  a m o r e  detai led study, for  it  was v i r tua l ly  imposs ib le  by means  of the o rd inary  se ro log ica l  methods 
to detec t  antibodies aga ins t  nerve  t i s sue  in EAE produced by injections of homologous b ra in  antigens into 
guinea pigs.  Meanwhile the r e s u l t s  of this invest igat ion point to poss ib le  antigenic d i f ferences :  1) between 
identical  s t r u c t u r e s  in the b r a in  and spinal  cord  (nerve f ibers) ,  2) between di f ferent  s t r u c t u r e s  (nerve 
f ibers  and cells)  in the s ame  pa r t  of the cen t ra l  nervous  sy s t em,  and 3) between ident ical  s t r u c t u r e s  (nerve 
cells)  in an imals  of d i f ferent  spec ies .  
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