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After  subcutaneous injection of Bordete l la  pe r tuss i s  cel ls  mixed with bra in  t i ssue,  ea r ly  
sensit ization of cel ls  of the regional lymph glands, peri toneal  exudate, and spleen is ob- 
served.  Increased  sensit ivi ty of cel ls  of the lymphoeyte-macrophage se r i e s  is most  marked  
in the incubation per iod of the disease.  Sensitivity of the lymph gland cel ls  to brain antigen 
is  r e s t o r e d  to normal  by the end of the incubation per iod of the disease,  and the sensit ivi ty 
of exudate and spleen cel ls  by the 21st-30th day af ter  sensi t izat ion.  

Cases  of a l lergic  reac t ions  of the nervous  sys tem in response  to injection of whooping cough vac-  
cines have been descr ibed  [8, 10, 18[. The resu l t s  of investigations showing that Bordete l la  per tuss is ,  
under  exper imental  conditions, like Myeobacter ium tuberculosis ,  possesses  adjuvant activity [2, 3, 17, 22] .  

During recent  yea r s  increas ing importance has  been attached to increased  sensit ivity of delayed type 
in the pathogenesis of c lass ica l  exper imental  a l lergic  encephalomyel i t is  (EAE) [20, 22, 24, 25]. 

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

Exper iments  were  ca r r i ed  out on 240 noninbred guinea pigs weighing 300 g. Product ion s t ra ins  
Nos. 305 and 312 of B. per tuss i  s, inactivated with 0.1% formal in  for  24 h, were  used. EAE was induced by 
Waksman's  method [2--5]. Homologous nerve  t i ssue was mixed in the rat io  of 2 : 3 with adjuvant (Arlacel  
A 1.5 mI, minera l  oil 8.5 ml,  and B._: pe r tuss i s  ce l ls  125 - 10~/mI adjuvant). The eneephalitogenic mixture  
was injected into the plantar  pad in a dose of 0.2 ml per  animals.  

At var ious  stages of sensi t izat ion of the animals  the react ivi ty  of cel ls  f r o m  the regional  lymph 
glands, per i toneal  exudate,  and spleen was investigated. To obtain the per i toneal  exudate cel ls ,  48 h be-  
fore  the exper iment  the animals  rece ived  an in t raper i toneal  injection of 10 ml 2% peptone solution. The 
reac t iv i ty  of the per i toneal  exudate cel ls  was studied by the method of inhibition of cell  migrat ion in capil-  
la ry  tubes [12]. The activity of the regional  lymph gland cel ls  was investigated by adding 10% of living 
lymph gland cel ls  of sensi t ized animals  to per i toneal  exudate cel ls  of intact animals [11]. The viability of 
the lymphocytes  was de termined by staining with t rypan blue. To study the react iv i ty  of the spleen cells ,  
the method of plasma cul tures  was used [23]. Spleen explants measur ing  1 mm 3 were  p repa red  and placed 
in a coagulating mixture  (a drop of homologous plasma with a drop of 50% chick embryonic  extract) .  

The culture fluid consis ted of medium No. 199 with antibiotics.  The antigen was a 20% (initial con- 
centration) saline ex t rac t  of bovine spinal cord,  f rozen 3 t imes  [13]. In the exper iments  in vitro,  0.01, 0.1, 
and 1% concentrat ions of bra in  antigen were  used.  At cer ta in  t imes  of sensit ization,  additional tes t s  were  
c a r r i e d  out on the spleen cel ls  with a 5 % concentrat ion of bra in  antigen. 
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The ce l l s  we re  incubated at 37~ for  24 h in a special  chamber  [6]. After  incubation, the migra t ion  
zone was drawn with a drawing appara tus  and measu red  with a p lan imete r .  The abil i ty of the ce l l s  to mi -  
gra te  was  de te rmined  by the formula :  

Migrat ion with antigen 
Migrat ion without antigen 

x 100 = Migrat ion of ce l l s  (in ~0. 

The r e su l t s  w e r e  subjected to stat iStical  ana lys is  [5]. 

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

Clinical manifes ta t ions  of EAE appeared  in the guinea pigs on the 9 t h - l l t h  day a f t e r  sensi t izat ion.  
The d i sease  was  mani fes ted  as  p a r e s i s  of the musc l e s  of the hind l imbs  and sphincters ,  and d is turbances  
of movement  coordinat ion.  

P r e l i m i n a r y  expe r imen t s  showed that  the addition of different  concentra t ions  (0.01, 0.1, and 1%) of 
b ra in  antigen had a s t imulat ing action on migra t ion  of the lymph gland, per i tonea l  exudate, and spleen ce l l s  
of the nonimmunized (control) an imals .  

The r e su l t s  of the study of the reac t iv i ty  of cel ls  belonging to the lymphocy te -macrophage  s y s t e m  in 
EAE induced by injection of B. p e r t u s s i s  ce l l s  mixed with b ra in  t i s sue  a r e  given in Table 1 and Fig. 1. 

The sensi t iv i ty  of ce l l s  of the lymph glands draining the si te of injection of the antigen began to r i s e  
on the 2nd day of sensi t izat ion.  Inhibition of migra t ion  was  mos t  m a r k e d  on the 5th day. On the 8th day, 
i .e. ,  in the per iod preceding  the appearance  of cl inical  signs of the d i sease ,  migra t ion  of the lymph gland 
ce l l s  r e tu rned  to no rmal .  The pr incipal  control  in th is  s e r i e s  was  the reac t iv i ty  of per i toneal  exudate 
ce l l s  f r o m  intact an imals  with 10% living lymph gland cel ls  of the same  an imals .  

Migrat ion of the per i tonea l  exudate ce l l s  was  inhibited by b ra in  antigen f r o m  the 3rd day a f te r  sen-  
si t izat ion.  Inc reased  sensi t iv i ty  to b ra in  antigen was mos t  ma rked  in the incubation per iod,  on the 5 th -7 th  
day a f t e r  sensi t izat ion.  Start ing f r o m  the 9 t h - l l t h  day, the sensi t ivi ty  of the ce l l s  was  slightly reduced,  
but it did not r e tu rn  to no rma l  while m a rked  manifes ta t ions  of the d i sease  p e r s i s t e d  until the 30th day 
a f t e r  sensi t izat ion.  

Inc reased  sensi t iv i ty  of the spleen ce l l s  to the action of b ra in  antigen also appeared  on the 3rd day 
a f t e r  sensi t izat ion and was  obse rved  until the 7th day of sensi t izat ion.  On the 9th day, i .e. ,  at the t ime of 
appearance  of clinical  mani fes ta t ions  of the d isease ,  the sensi t ivi ty  of the spleen ce l l s  to b ra in  antigen r e -  

turned to no rma l .  Additional expe r imen t s  with a 5% concentra t ion of 
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Fig. 1. Sensit ization of ce l l s  
of l ymphocy te -macrophage  se -  
r i e s  inne rve  t i s sue  at  different  
s tages  of EAE: 1) per i tonea l  
exuda tece l l s ;  2) r eg iona l lymph  
gland cel ls ;  3) spleen ce l l s .  Ab- 
sc i s sa ,  day af ter  sensi t izat ion;  
ordinate ,  r a t iobe tween  cytotoxic 
index [20] in exper imenta l  s e r i e s  
and cytotoxic index under  n o r -  
mal  condit ions.  

b ra in  antigen were  c a r r i e d  out at the same t ime,  and no s t imulat ing ef-  
fect  of the antigen on migra t ion  of the spleen ce l l s  of the intact  animal  
was  found. On the 9th day of sensi t izat ion,  5% bra in  antigen had a s t im-  
ulating effect  on the migra t ion  of these  ce l l s .  On the l l t h  day, a fu r the r  
inhibition of migra t ion  of the spleen ce l l s  by b ra in  antigen was observed .  
The no rma l  sensi t ivi ty  of the spleen ce l l s  was  r e s t o r e d  by the 21st-  
30th day a f te r  sensi t izat ion.  Bovine kidney antigen and bovine s e r u m  
both had a s t imulat ing action on migra t ion  of the tes ted  ce l l s  f r o m  both 
intact  and immunized  an imals .  

The r e su l t s  thus indicate that if this  method of adminis t ra t ion  of 
the encephali togenic mixture  is used, opt imal  conditions a r e  c r ea t ed  
for  sensi t izat ion of regional  lymph gland ce l l s .  Already sensi t ized 
lymphocytes  f r o m  these  glands a re  rapidly  d i s semina ted  throughout the 
body, and this  explains the inhibition of migra t ion  of the exudate and 
spleen ce l l s  as  ea r ly  as  the 3rd day of sensi t izat ion.  This  fact  of ea r ly  
" involvement"  of ce l l s  of the regional  lymph glands obse rved  in the 
p re sen t  invest igat ions is in a g r e e m e n t  with r e su l t s  obtained by other  
w o r k e r s  [7, 13]. According to the hypotheses  of Bar t fo rd  and Kelly [9], 
mac rophages  play the role  of indicator  of the degree  of lymphocyte 
sensi t izat ion.  
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Sensitized lymphocytes undoubtedly penetrate through the blood-brain barr ier  into nervous tissue 
and injure it, thus giving rise to histologically demonstrable vascular lesions characteristic of en- 
cephalitis [2, 3]. 

In classical EAE, inhibition of migration of the regional lymph gland cells [4], peritoneal exudate 
cells [4, 13, 15, 16], and spleen cells is observed under the influence of brain antigens. However, in EAE 
induced by Injection of homologous brain mixed with ]3. pertussis cells suspended in an oily mixture, the 
change in reactivity of cells of the lymphocyte-macrophage series take place earl ier  - at the beginning of 
the incubation period of the disease. The regular increase in sensitivity of cells of the lymphocyte-macro- 
phage series of brain antigen in the Incubation period of the disease thus is evidence that a leading role in 
the pathogenesis of EAE induced by injection of homologous brain mixed with ]3. pertussis cells suspended 
in an oily mixture is played by allergic reactions of delayed type. 

]3earing in mind Kanchurin's [1] hypothesis of the autoallergic nature of postvaccinal encephalo- 
myelitis, the results of the present investigation may be considered to be of value to the investigation of 
side effects arising in response to injection of various whooping cough vaccines. 
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