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P e r i p h e r a l  blood lymphocytes  of guinea pigs with expe r imen ta l  a l le rg ic  encephalomyel i t i s  
(EAE) induced by a single injection of an oily suspension of Borde te l la  pe r tu s s i s  ce l l s ,when  
cultured with heterologous bra in  antigen undergo b las t  t r ans fo rmat ion ,  which is m o s t m a r k e d  
on the 14th-21st  day a f te r  sens i t iza t ion .  With the development  of cl inical  symptoms  of EAE 
the level  of b las t  t r ans fo rmat ion  of the lymphocytes  fell and reached its min imum on the 
40th day. I t  is postulated that this may  be connected with the development  of t r ans ien t  hy-  
pe r sens i t i v i t y  and d isseminat ion  of sensi t ized [ymphocytes  into the CNS, leading to its in-  
ju ry .  
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Recen t  work  has shown that some Gram-nega t ive  m i c r o o r g a n i s m s ,  including Bordete l la  p e r t u s s i s ,  
have an encephali togenic action [5, 7]0 An impor tan t  role  in the mechan i sm of the encephali togenic action 
of B. p e r t u s s i s  is played by cel ls  of the lymphoid s e r i e s  [6, 8]~ The lymphocytes  of sensi t ized an imals ,  
under  the influence of specif ic  b ra in  antigen in v i t ro ,  undergo changes and convers ion  into cel ls  of the 
b l a s t  type; this p r o c e s s  is mos t  marked in the incubation period of expe r imen ta l  a l le rg ic  encepha lomyel i -  
tis (EAE) [9, 1710 The pe r iphe ra l  blood lymphocytes  of animals  with EAE undergo s i m i l a r  changes in 
vivo during the development  of sens i t iza t ion  [14] and, in p a r t i c u l a r ,  a f te r  the injection of a specif ic  ant i -  
gen during skin tes ts  [15]. 

In the p r e s e n t  invest igat ion the t r ans fo rming  act ivi ty of pe r iphe ra l  blood lymphocytes  of guinea pigs 
sens i t ized with an oily suspension of B. p e r t u s s i s  cel ls  was studied in v i t ro .  

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

Exper imen t s  were  ca r r i ed  out on 80 noninbred guinea pigs weighing 250-300 g~ The animals  were  
sensi t ized with B. p e r t u s s i s  cel ls  (2 mg/ml )  suspended in an oily emuls ion (8.5 pa r t s  of mine ra l  oil + 1.5 
pa r t s  Ar lace l  A). Product ion  s t ra ins  of B. pe r tu s s i s  Nos.  305 and 312, inactivated with 0.1% formal in  for 
24 h, were  used for immunizat ion.  The p repa ra t ions  contained 6205 x 109 bac t e r i a l  c e l l s / m g  dry weight.  

At var ious  t imes a f te r  sens i t iza t ion blood was taken f r o m  the animals  by card iac  puncture in a vo l -  
ume  of 5 ml .  A 1~ solution of the sodium sa l t  of EDTA (chelaton-3) was used as the anticoagulant  and 
mixed with blood in the propor t ion  of 1 : 2o To r emove  red blood cells  and to obtain a suspension of white 
blood ce l l s ,  the blood was mixed with an equal volume of 6% dextran  (molecular  weight  250,000). After  
incubation for 20-25 rain at  37~ the p l a s m a  r ich in white cel ls  was t r a n s f e r r e d  to a s t e r i l e  tube and cen-  
trifuged at  1000 rpm for  5 min~ 

The cell  res idue  was washed three  t imes  with medium No. 199 and resuspended in 4 ml of the same  
medium containing 20~ inact ivated calf  se rum~ After  de te rmina t ion  of the total number  of white cel ls ,  the 
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Fig. 1. T rans fo rma t ion  of p e r i p h e r -  
al blood lymphocytes  during s e n s i -  
t izat ion to spinal cord antigen: 1) 
sensi t ized lymphocytes  + PHA; 2) 
sensi t ized lymphocytes  + sp ina lcord  
antigen; 3) sens i t ized lymphocytes  
+ kidney antigen; 4) sensi t ized l y m -  
phocytes  + medium; 5) normal  l ym-  
phocytes  + bra in  antigen. Arrow 
marks  ave rage  t ime of appearance  
of clinical  fea tures  of EAE. Absc i s -  
sa ,  days a f t e r  sens i t iza t ion  of an i -  
mals  ; o rd ina te ,  pe rcen tage  of b las t  
and "intermediate" ce l l s .  

cell  concentra t ion was adjusted to 2 • l0 G c e l l s / m l  and penicil l in 
and s t rep tomycin  (100 un i t s /ml  of each) were  added. The r e su l t -  
ing suspension was poured into s t e r i l e  penicil l in f lasks in volumes 
of 1 ml and incubated at 37~ 

Blas t  t r ans fo rmat ion  of the lymphocytes  was invest igated 
in four  s y s t e m s :  1) during culture with a 0.1% nerve t issue ant i -  
gen p repa red  f r o m  bovine spinal  cord by the method of David and 
P a t e r s o n  [11]; 2) in the p r e sence  of a 0.1% medul la ry  antigen 
f rom bovine kidney, p repared  by the s ame  method; 3) in the p r e s -  
ence of phytohemagglutinin M (PHA) in a dilution of 1 : 100; 4) dur -  
ing culture without the addition of ant igens.  

The PHA and antigens were  added to the f lasks immedia te ly  
before  cul ture .  The contents of the f lasks  were  centrifuged at  
1000 r p m  for 5 min 96 h la te r ,  or  in the case  of the PHA, 72 h 
la ter~ The superna tant  was then poured off and f i lms p repared  
f r o m  the cell suspension.  The f i lms were  fixed in Niki forov 's  
fluid for  30 min,  stained with a z u r e - e o s i n ,  and examined in the 
l ight m i c r o s c o p e .  The react ion  was read by counting 1000 cel ls  
f rom each f i lm and, taking advantage of the cytological  c r i t e r i a  
of b las t  t r ans fo rmat ion ,  the percen tage  of t r ans fo rmed  cel ls  was 
de te rmined  o 

EXPERIMENTAL RESULTS 

On the ave rage  On the 26th-28th day a f te r  sens i t iza t ion 
with the oily suspension of B. p e r t u s s i s  cel ls  mos t  an imals  (55~) 
developed the cl inical  p ic ture  of EAE. 

The spontaneous b l a s t - t r a n s f o r m a t i o n  of pe r iphe ra l  lymphocytes  of normal  guinea pigs ,  investigated 
in p r e l i m i n a r y  expe r imen t s ,  was at  the level  of 12.4 =L 1%. In stained p repara t ions  a f te r  culture for  96 h 
typical  sma l l  lymphocytes ,  " in te rmedia te"  lymphocytes ,  and lymphoblas ts  were  obse rved .  The " i n t e r m e -  
dia te"  lymphocytes  and lymphoblas ts  were  c lassed  as t r ans fo rmed  ce l l s .  

The reac t iv i ty  of the pe r iphe ra l  blood lymphocytes  of  the immunized animals  was studied s t a r t ing  
f r o m  the 3rd day a f te r  sens i t iza t ion.  In the p r e sence  of heterologous spinal cord antigen in vi t ro  b las t  
t r ans fo rma t ion  was observed  with ef fec t  f rom the 3rd day (23.9 �9 5,1%) and reached its max imum on the 
14th-21st  day (45 �9 3.8 and 44.9 * 3%, respec t ive ly) .  With the development  of the clinical  symptoms  of 
EAE the level  of t r ans fo rmed  lymphocytes  fell apprec iab ly ,  regaining its initial values  by the 40th day 
(Fig. 1). 

The p a r a m e t e r s  of t r ans fo rming  act ivi ty  of the pe r iphe ra l  lymphocytes  grown without antigen and 
also in the p r e s e n c e  of nonspecif ie kidney antigen did not d i f fer  s ta t i s t ica l ly  signif icantly f rom each other  
a t  any period of sens i t iza t ion  (Fig. 1). The sma l l  inc rease  in the incubation period of b las t  t r ans fo rmat ion  
in vi tro of the sensi t ized lymphocytes  without antigen mos t  p robab ly  ref lec ted  spontaneous t r ans fo rmat ion  
of lymphoeytes  act ivated in vivo by the c i rcula t ing  antigen. The reac t iv i ty  of the sensi t ized lymphocytes  to 
kidney antigen observed  in these expe r imen t s  may be a t t r ibutable  to the adjuvant  action of the B. pe r tu s s i s  
ce l l s .  

Under  the influence of PHA the lymphocytes  exhibited the g r ea t e s t  act ivi ty ,  which var ied  only slightly 
throughout the per iod of sens i t iza t ion.  

The r e su l t s  sugges t  that during immunizat ion  of guinea pigs with B. p e r t u s s i s  cel ls  in an oily s u s -  
pension immunological  changes take p lace  as the r e su l t  of which the lymphocytes  become sensi t ive  to sp i -  
nal cord antigen. This may be connected with a d is turbance  of the pe rmeab i l i t y  of the b lood-bra in  b a r r i e r  
by endotoxins of B. p e r t u s s i s  [13] and the poss ib le  format ion  of highly act ive complex (toxin + b ra in  t issue)  
antigens [1~ 4]o The p r e s e n c e  of common antigens between B_B _, p e r t u s s i s  and brain  t issue l ikewise cannot 
be ruled out [3], and this could also lead to the development  of sens i t iza t ion of the animals  to bra in  antigen. 
The cor responding  data f r o m  mycobac t e r i a  in Freund ' s  adjuvant exis t  in the l i t e ra tu re .  When animals  
w e r e  immunized with Freund ' s  complete  adjuvant c rossed  ce l lu lar  reac t iv i ty  was obtained between encepha-  
l i togenic peptide 1-43 and the mycobac te r i a l  prote in  [10, 12]. 
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During immunization of animals with an oily suspension of B. per tuss is  cells  a dynamic pat tern  of 
t ransformat ion  of per iphera l  blood lymphocytes was thus revealed ,  with an increase  in t ransformat ion ac-  
tivity in the incubation period and a dec rease  in this activity a f te r  the development of the d isease .  This 
fact  may be connected with the t empora ry  disappearance of ce l lu lar  hypersensi t iv i ty ,  descr ibed as the 
J o n e s - M o t e  phenomenon [16, 18]~ The development  of ce l lu lar  hypersensi t iv i ty  on the f i r s t  days suggests 
that the sensi t ized lymphocytes are  disseminated f rom the regional lymph glands into the per iphera l  blood, 
f rom which they  pass through the blood-brain  b a r r i e r  into the t issue of the CNS, which they subsequently 
damage [2]. 
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