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In t ravenous  injection of T-globul in  obtained f rom the s e r u m  of dogs in the p rec l in ica l  per iod 
of e x p e r i m e n t a l  a l le rg ic  encepha lomyel i t i s  into guinea pigs,  followed by t h e r m a l  coagulat ion 
of an a r e a  of the bra in ,  leads  to the development  of f ibrinoid n e c r o s i s  of the v a s c u l a r  walls ,  
p e r i v a s c u l a r  and diffuse inf i l t ra t ion of a la rge  zone of b ra in  around the focus of nec ros i s ,  and 
demyel inat ion.  These  changes develop 24 h a f t e r  coagulat ion.  T-Globul in  f rom intact dogs 
and f rom a dog with s y m p t o m s  of encepha lomyel i t i s  did not cause  the development  of an in-  
f l a m m a t o r y  reac t ion .  
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Expe r imen ta l  a l le rg ic  encepha lomyel i t i s  (EAE) is an au to immune p r o c e s s  in whose development  a 
leading ro le  is played by hypersens i t iv i ty  of delayed type [8]. 

The many  unsuccess fu l  a t tempts  at pass ive  t r a n s m i s s i o n  of EAE by the s e r u m  of an imals  with the 
d i sease ,  combined with the success fu l  t r a n s m i s s i o n  by sens i t i zed  lymphocytes  [8], consti tute a powerful  
a rgument  for  the re jec t ion  of a role  of humora l  f ac to r s  in the genes is  of EAE. On the o ther  hand, the cy to-  
toxic act ion of the s e r u m  of an imals  with EAE on cu l tures  of nerve  t i s sue  [5] suggest  that it is theore t i ca l ly  
poss ib le  to obtain pass ive  t r a n s f e r  and that  the a t tempt  to find conditions for  such t r a n s f e r  is just if ied.  
Accord ing  to some author i t ies  [1], both humora l  and ce l lu la r  f ac to r s  take pa r t  in the development  of a l -  
l e rg ic  a l te ra t ion  of the bra in .  Analys is  of the abundant data in the l i t e ra tu re  sugges ts  that  the chief  dif-  
f icul t ies  in the way of pass ive  t r a n s f e r  a re  connected with an inadequate concentra t ion  of ant ibrain  ant i -  
bodies in the r ec ip i en t ' s  blood and also with the p re sence  o f t h e b l o o d - b r a i n  b a r r i e r ,  prevent ing the en t ry  
of antibodies into the b ra in  t i s sue .  

It was shown prev ious ly  [3] that  on the 7th-Sth day of sens i t iza t ion  of dogs with encephal i togenic e m -  
uls ion the t i t e r  of  an t ibra in  antibodies is at i ts  highest ,  and during the development  of cl inical  m a n i f e s t a -  
t ions it falls  cons iderab ly .  

The poss ib i l i ty  of the pass ive  t r a n s m i s s i o n  of EAE by int ravenous injection of T-globul in  obtained 
f rom dogs '  s e r u m  on the 7th day of sens i t iza t ion ,  followed by infliction of a t h e r m a l  burn on the brain,  was 
inves t igated.  

EXPERIMENTAL METHOD 

Exper imen t s  were  c a r r i e d  out on 22 guinea pigs weighing 250-300 g. T h e r m a l  coagulation of a r e a s  
of the bra in  was c a r r i e d  out through the exposed  pa r i e t a l  bone by means  of a 50 W solder ing  i ron for  10 
see [7]. The a r e a  of  the heating sur face  was 3 t i m e s  2.5 m m .  The T-globul in  was obtained by alcoholic 
prec ip i ta t ion  and it was p r e s e r v e d  with mer th io la t e  (1 : 10,000). 

Th ree  types  of ?/-globulin were  used  in the expe r imen t s :  immune - f rom the s e r u m  of dogs ki l led 
by exsanguinat ion on the 7th day a f t e r  sens i t [za t ion with encephal i togenic  emuls ion  when the t i t e r  of ant i -  
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Fig. 1. Morphological  changes in the bra in  of guinea pigs dur -  
ing pas s ive  t r a n s m i s s i o n  of EAE: A) f ibr inoid  nec ro s i s  of the 
wall  of a blood vesse l ;  B) diffuse inf i l t ra t ion with po lymorphs ;  
C) p e r i v a s c u l a r  i n f l t r a t i o n  of po lymorphs  and monooytes ;  D) 
f ragmenta t ion  of myel in  into sma l l  g ranu les .  A-C) H e m a t o x y l i n -  
eosin;  D) March i ' s  s tain,  280 • 

bra in  antibodies was 1 : 160-1 : 320; n o r m a l  - f rom the s e r u m  of intact  dogs; 7 -g lobul in  f rom the s e r u m  of 
a dog with cl inical  f ea tu res  of EAE (antibody t i t e r  1 : 40). Immuniza t ion  was c a r r i e d  out by the method de-  
s c r i b e d p r e v i o u s l y  [2]. 7 -Globul in  was injected in t ravenous ly  in a dose of 1 ml  at in te rva ls  of 24 h. 

In the e x p e r i m e n t s  of s e r i e s  I (6 guineapigs) ,  coagulat ion was c a r r i e d  out 24 h before  injection of 
immune 7-g lobul in ,  3 inject ions were  given, and coagulat ion was then repea ted  in the opposite h e m i s p h e r e .  
In s e r i e s  II (7 guinea pigs) ,3  inject ions of immune 7-g lobul in  were  given, and 24 h l a t e r  un i la te ra l  coagula-  
t ion was c a r r i e d  out. In s e r i e s  III (3 guinea pigs),  3 inject ions of T-globul in  p r e p a r e d  f rom the s e r u m  of 
the dog with EAE were  given, and this was followed by uni la te ra l  coagulat ion.  

In the control  group ,coagula t ion  was c a r r i e d  out without injections (3 guinea pigs) o r  with injection 
of n o r m a l  T-globul in  as in the e x p e r i m e n t s  of s e r i e s  lI (3 guinea pigs).  The an imals  were  kil led 1-3 days 
l a t e r .  The bra in  of all  the an imals  was examined  his to logical ly .  Sections were  stained with h e m a t o x y l i n -  
eos in  and by March i ' s  method.  

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

In four  an imals  of s e r i e s  I, c l inical  f ea tu res  consis t ing of reduced m o t o r  act ivi ty,  a forced  posi t ion 
of the  head a taxia ,  and weakness  of the l imbs  appeared  1-2 days a f t e r  the second coagulat ion only. 

On his tological  invest igat ion in the zone sur rounding  the a r e a  of coagulat ion c a r r i e d  out before in-  
ject ion of the immune T-globul in  the changes obse rved  included edema,  so l i t a ry  foci of ex f ravasa t ion ,  a 
mi ld  glial reac t ion  and, in some blood v e s s e l s ,  l eukos tas i s .  Repeated coagulat ion in the opposi te  h e m i s -  
phere  led in e v e r y  case  to a widespread  per i foca l  reac t ion .  At the pe r iphe ry  of the focus of  coagulat ion 
nec ros i s  e d e m a  was sharp ly  defined, the walls  of many  blood v e s s e l s  were  in a s tate  of f ibrinoid nec ro s i s  
(Fig. 1A), and the bra in  t i s sue  was diffusely inf i l t ra ted  with degenera t ing  po lymorphs  (Fig. 1B). In a r e a s  
m o r e  distant  f rom the focus of coagulation zones of p e r i v a s c u l a r  inf i l t ra t ion consis t ing of po lymorphs ,  
h i s t iocyfes ,  and lymphocytes ,  were  p r e s e n t  (Fig. 1C). The blood v e s s e l s  were  dilated, with signs of p l a s m o -  
s t a s i s  and leukos tas i s  and the walls of some v e s s e l s  were  in a s tate  of p l a s m a  sa tura t ion  and fibrinoid 
n e c r o s i s .  Bes ides  p e r i v a s c u l a r  inf i l t rat ion the re  was an i l l -def ined diffuse in f ikra t ion  with po lymorphs .  
The choroid  plexus of the l a te ra l  vent r ic le  and the meninges  bo rde r ing  the focus of des t ruc t ion ,  as well  as 
the submeningeal  a r e a s  of b ra in  substance,  were  a lso  in f ik ra t ed  with po lymorphs  and monotones .  Stain- 
ing by March i ' s  method revea led  per iaxona l  f ragmenta t ion  of the myel in  which was black in color  as a 
r e su l t  of impregna t ion  with o smium (Fig. 1D). The changes noted above took place 24 h a f t e r  coagulat ion.  
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In the experiments of ser ies  II, in which the injection of immune y-globulin preceded the thermal  
coagulation, in every  case a marked inflammatory reaction identical to that described above was present.  
In three animals of this ser ies  motor activity was reduced, and the head was in a forced position. 

After injection of y-globulLa obtained from the serum of a dog with acute encephalomyelitis on the 
10th day after  sensitization, in none of the three cases investigated were the character is t ic  inflammatory 
infiltration and neurological manifestations of the previous series  of experiments found. Coagulation car -  
ried out after injection of normal y-globulin likewise did not cause the development of inflammatory La- 
filtration, although in these cases the manifestations of edema were more severe,  the zones of extravasa-  
tion were more extensive, and the proliferation of the glial cells was more marked than the morphological 
picture in guinea pigs with coagulation alone or  with coagulation preceded by injection of immune ~-glob- 
ulLa. 

Essential conditions for the harmful action of antibodies are a disturbance of the permeability of the 
blood-braLa ba r r i e r  and the presence of a sufficiently high t i te r  of circulating antibodies in the blood. The 
lat ter  condition is confirmed by the absence o f  the character is t ic  inflammatory reaction after injection 
of normal y-globulLa and of y-globulin from a diseased dog with a low t i te r  of antibrain antibodies. Fin- 
ally, an important condition for detection of the harmful action of antibodies in the present experiments 
was their  injection before injury to the brain. The phenomenon observed is evidently based on mechanisms 
Characteristic of passive anaphylaxis and, in part icular ,  prel iminary fixation of the antibodies (possibly 
on the basement membranes of the brain vessels) .  

The morphological picture observed was s imilar  to that described during the development of hyper-  
acute forms of EAE in rats [ 7 l  and also in monkeys and dogs [2, 9], and which is character ized by features 
of fibrinoid necrosis  of the blood vessel  walls and diffuse infiltration of the brain with poIymorphs. Pe r i -  
vascular  infiltration with monocytes, so character is t ic  of the usual forms of EAE, must evidently be re-  
garded as a pr imary  nonspeeifie response to the action of antibraLa antibodies, preventing them from pen- 
etrating further into the brain t issue.  This hypothesis is confirmed by data obtained as a result  of t r ea t -  
Lag the recipients with cyclophosphamide, inducing a selective leukopenia. Injection of living lymphocyte s 
from a specifically sensitized donor into such recipients also leads to the development of diffuse polymorph 
infiltration without the formation of perivaseular  cuffs of monocytes, despite the circulation of large numbers 
of specifically sensitized lymphocytes in the recipient 's  blood stream. 

It can be concluded from the facts described above that the changes produced in the brain during cel-  
lular passive transmission,  including the so-called "new form" of EAE [6], are due pr imari ly  to the 
action of antibraLa antibodies produced in the reeipient 's  body by living lymphocytes. 

These facts are evidence of the harmful action of antibraLa antibodies produced in response to the 
injection of encephalitogenic emulsion and of their  important role in the pathogenesis of EAE. 
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