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Allergic Encephalomyelitis: Inhibition of Cellular 
Steroids ~ 

E x p e r i m e n t a l  allergic encephalomyel i t i s  (EAE), a form 
of de layed hype r sens i t i v i t y  induced  by  act ive  immu-  
n iza t ion  w i t h  neural  t issue and F r e u n d ' s  ad juvan t ,  has  
been  inh ib i ted  by  non-specif ic  s tress 2 and  by  exogenous 
adrena l  cor t icosteroids  a. Stress and /o r  s teroids  can inh ib i t  
ac t ive  immun iza t i on  of var ious  t y p e s  inc lud ing  o thers  
re la ted  to de layed hype r sens i t i v i ty  : tubercul in  react ion 4,5, 
con tac t  sens i t iv i ty  to  chemical  al lergens ~,7, homogra f t  
reactionS,% In  the  p re sen t  work,  pass ive  t r ans fe r  tech-  
n iques  ( ' adopt ive  immuniza t ion ' )  have  been  used to  
s t u d y  fully immun ized  lympho id  cells. The resul ts  indi-  
ca te  t h a t  s tress or s teroids  can reduce or p r e v e n t  the  
effects  of fully immunized ,  encephal i togenic  l ympho id  
ceils. 

The donors  of l ympho id  cells were 8-10 weeks old 
female Lewis rats,  150-200 g, immunized  wi th  0.05 ml  
of a water- in-oi l  emuls ion of 40% guinea-pig  spinal  cord 
homogena t e  in an equal  vo lume of F r e u n d ' s  comple te  
ad juvan t .  The emuls ion was in jec ted  in t r ade rmal ly  in to  
a r ight  h ind  foot  pad,  and  0.1 ml  per tuss is  vaccine con- 
cen t ra t e  (20 biliion organisms) was in jec ted  into the  dor- 
sum of the  same foot  for addi t iona l  a d j u v a n t  effect.  
Seven days  later, when  the  donors  began  to  develop 
signs of E A E ,  the  r igh t  popli teal ,  lumbar ,  sacral, renal, 
inguinal  and  axi l lary l ymph  nodes were removed,  dis- 
sociated into a cell suspens ion  and in jec ted  i.v. into the  
recipients  ~0,n. The rec ipients  were immunologica l ly  naive,  
isogenic, male  Lewis rats.  Three days  before cell t ransfer ,  
the  recipients '  adrenals  were r emoved  in order  to  elimi- 
na te  endogenous  cort icosteroids,  and  a closed t he rma l  
bra in  in jury  was inf l icted in order  to reduce the  th resho ld  
for g A g  1~ Recip ien ts  were ma in t a ined  on saline as 
sole fluid thereaf ter .  One hour  af ter  the  cell t ransfer ,  
dexame thasone -21 -phospha t e  d isodium salt  was in jec ted  
i.p. in a vo lume of 1 ml/100 gl~. The recipients  were 
killed .24 h later. 

Histologic scoring of lesions in r andomized  slides 
revealed p reven t ion  of E A E  by  500 or 50 y/100 g dexa-  
me thasone  b u t  no t  by  5 y/100 g or less (Table). The 
larger doses also caused decrease of t h y m u s  and  spleen 
weights  and marked  pyknos is  and karyor rhex is  of t h y m o -  
cyte  nuclei. 

A t t e m p t s  were made  to suppress  E A E  by  endogenous  
adrenal  steroids,  secre ted  in response  to the  stress of 
forcible res t ra in t  (recipient ra ts  immobi l ized  prone  by  
t ap ing  all ex t remi t ies  to  a board).  The stress was ins t i tu ted  
1-3 h before t r ans fe r  of Lewis l y m p h  node  cells and was 
ma in t a ined  unt i l  sacrifice 24 h af ter  t ransfer .  Because 
th is  p rocedure  p r e v e n t e d  access to  food and water ,  
control  groups were s t a rved  /or the  same length  of t ime.  
All recipients  had  t he rma l  bra in  injuries infl icted 3 days  
earlier. 

Histologic scoring of r andomized  slides revealed defini te  
suppress ion of E A E  by  res t ra in t  s tress in 2 expe r imen t s  
(results combined  in the  Table). Thymuses  of s t ressed ra ts  
had  marked  nuclear  pyknos is  due to hypersec re t ion  of 
cort icosteroids.  S ta rved  controls  had  as n m c h  E A E  as 
controls  w i th  access to  food and  water ,  p r e sumab ly  
because the  per iod of s t a rva t ion  was brief. 

The recipients  in t he  stress expe r imen t s  were Fischer  
344 rats.  This  s t ra in  accepts  Lewis l ympho id  cells for 
the  shor t  24 h dura t ion  of the  t r ans fe r  13. I t  was used 
in order  to  tes t  the  effect  on pass ive  t r ans fe r  of an 
ACTH-secre t ing  p i t u i t a ry  tumor ,  MtT /F4  ~4, t h a t  can be 
t r a n s p l a n t e d  in Fischer  344 ra ts  ~5 (a similar t u m o r  in 
mice in ter fered wi th  an immunologic  reaction16). The 

Passive Transfer by Exogenous and Endogenous 

t u m o r  was imp lan t ed  i.p. or s.c. 4-5 weeks before pass ive  
t ransfer .  The tumor -bea r ing  rec ip ient  ra t s  had  ex t r eme ly  
enlarged adrenals  (0.5g/pair)  and  mark ed l y  a t rophic  
t h y m u s e s  due to  excess secret ion of ACTH and  corticos- 
teroids.  There  was comple te  p r e v e n t i o n  of E A E  (Table). 
I n  addi t ion,  however ,  the  zone of cerebral  coagula t ion  
necrosis  induced  by  the  pr ior  t h e r m a l  in jury  did no t  
undergo  the  expec ted  degree of repair .  The organiza t ion  
of a b ra in  in jury  is known  to  be de layed  or impa i red  b y  
excess corticosteroidslT,lS. Therefore,  the  absence  of E A E  
migh t  have  been  caused by  i nadequa t e  capac i ty  of the  
t h e rma l  in jury  to  localize E A E  n as well as by  s teroid 

Inhibition of passive transfer of allergic encephalomyelitis (EAE) 
by steroids or stress 

Treatment of recipients b No. of rats Thymus 
with EAE scores �9 average 
0 or :t: 1 + 2 + weight 

None 3 5 0.36 g 
Dexamethasone 0.5 y/100 g 3 0.40 

5 ~/100 g 1 1 6 0.31 
50 ~/100 g 4 0.22 

500 ~/100 g 4 0.26 

None 2 2 
Starved 3 6 
Restraint 3 10 
MtT/F4 tumor 13 

EAE lesions at periphery of zone of thermal coagulation necrosis 
in brain. ~, Recipients adrenalectomized in dexamethasone exper- 
iments only. 
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effects  on  t h e  t r an s f e r r ed  cells. This  p rob len l  was  no t  
e n c o u n t e r e d  in t he  d e x a m e t h a s o n e  or s t ress  p rocedures  
because  these  t r e a t m e n t s  were in i t i a t ed  after t h e  t h e r m a l  
i n j u r y  was  es tab l i shed .  

Th i s  d e m o n s t r a t i o n  t h a t  exogenous  or endogenous  
s te ro ids  i n h i b i t e d  pass ive  t r a n s f e r  of E A E  is com- 
p l e m e n t e d  b y  t h e  p r e v i o u s - r e p o r t  of e n h a n c e m e n t  of 
pass ive  t r a n s f e r  b y  a d r e n a l e c t o m y  ~9. T he  respons iveness  
of t he  ful ly i m m u n i z e d  r a t  l y m p h o i d  ce l l  to  t h e  s tero id  
level  in  i t s  e n v i r o n m e n t  is in accord  w i t h  t he  i n h i b i t i o n  
of t r a n s f e r  of t u b e r c u l i n  h y p e r s e n s i t i v i t y  b y  cor t i sone  
in  gu inea-p igs  e~ However ,  t h e  same  s tero id  in t h e  same 
species d id  n o t  i n h i b i t  t r a n s f e r  of c o n t a c t  s ens i t i v i t y  to  
2,  4 -d in i t roch lo robenzene  ~i. I t  r em a i ns  for f u t u r e  r e sea rch  
to  c lar i fy  t h i s  d i s c r epancy  a n d  to  d e t e r m i n e  w h e t h e r  
s te ro ids  h a v e  a d i rec t  effect  on  t h e  specif ical ly i m m u n i z e d  
l y m p h o i d  ceils or in te r fe re  w i t h  a non-specif ic  h o s t  com- 
p o n e n t  in  t h e  pass ive  t r a n s f e r  rec ipient .  

Zusammen/assung. I n j e k t i o n e n  des A n t i e n t z i i n d u n g s -  
s te ro ids  D e x a m e t h a s o n e  oder  eine H y p e r s e k r e t i o n  des 

endogenen  Kor t i kos t e ro id s  als eine R e a k t i o n  z u m  unspe-  
z i f ischen Stress  v e r h i n d e r n  die zellul&re pass ive  ~ b e r -  
t r a g u n g  al lergischer  Enzepha lomye l i t i s .  DeshMb k a n n  
a n g e n o m m e n  werden ,  dass  S tero ide  die enzepha l i togene  
W i r k u n g  yon  v o l l k o m m e n  i m m u n i s i e r t e n  L y m p h o i d z e l l e n  
ve rh inde rn .  
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Etude de l'activit6 ant i compl6menta ire  du s6rum d6compl6ment6  de rats hypo- ,  n o r m o -  et hyper-  
g lyc6miques  

Les s6ra frais  ou d6compl6men t6s  de p lus ieurs  esp~ces 
an ima le s  1-3, i n c l u s i v e m e n t  le r a t  4, d 6 m o n t r e n t  une  act i -  
v i t6  a n t i c o m p l 6 m e n t a i r e .  D a n s  le p r6sen t  t r a v a i l  nous  
a v o n s  recherch6,  chez le r a t  une  r e l a t i on  en t r e  l ' ac t iv i t6  
a n t i c o m p l 6 m e n t a i r e  du  s6rum d6compl6men t6  et  l ' 6 t a t  
g lyc6mique.  

Mdthodes. U n  sys t~me h 6 m o l y t i q u e  fur  uti l is6 consis- 
r a n t  de t a m p o n  veroua l - sa l ine  au  p H  7, 5 s ; de c o m p l 6 m e n t  
lyophi l is6 de cobaye  (Certif ied Blood D o n o r  Service Inc.) 
r econs t i t u6  e t  dilu6 1 :400 e t  d ' 6 r y t h r o c y t e s  frais  de 
m o u t o n  5  ̀ 2 ,8% (Institut de Microbiologie,  Un ive r s i t6  
de Montr6a l )  sensibilis6s p e n d a n t  15 m i n  5  ̀ la t emp6ra -  
t u r e  a m b i a n t e  avec  u n  v o l u m e  6gal de la d i lu t ion  opt i -  
ma le  d ' h6molys ine  glycdrin6e de lap in  6 (Ba l t imore  Bio- 
logical  L a b o r a t o r y ) .  

L a  t i t r a t i o n  du  c o m p l 6 m e n t  t o t a l  fur  f a k e  p a r  la 
m 6 t h o d e  d ' h6molyse  5  ̀50% ~ Le  p o u r c e n t a g e  d ' h 6 m o l y s e  
fur  d6 te rmin6  au  pho toco lo r im~t re  ( K l e t t - S u m m e r s o n ,  
500-570 nm) ,  apr~s i n c u b a t i o n  de 30 ra in  5. 37~ d ' u n  
v o l u m e  t o t a l  de 2 ml,  c o n s i s t a n t  de 0,4 ml  d ' 6 r y t h r o c y t e s  
sensibilis6s et  de 1,6 m l  de di f f6rentes  d i lu t ions  de com- 
p l 6 m e n t  darts le t a m p o n .  Les d i lu t ions  du  c o m p l 6 m e n t  
f u r e n t  o b t e n u e s  en  a j o u t a n t  des vo lumes  de c o m p l 6 m e n t  
dilu6 1 :400 et  du  t a m p o n  en q u a n t i t 6  i u v e r s e m e n t  pro- 
por t ionne l l e  d a n s  le vo lume  t o t a l  de 1,6 ml.  Le t i t r e  du  
c o m p l 6 m e n t  fur  expr im6 en uni t6s  C'Hs0/ml du  s6rum 
de cobaye  n o n  dilu6. 

L ' a c t i v i t 6  a n t i c o m p l 6 m e n t a i r e  des s6ra de r a t s  fur  
expr im6e  p a r  le p o u r c e n t a g e  d ' i n h i b i t i o n  de l ' h6molyse  
5  ̀ 50%.  Le s6 rum fur  p r 6 a l a b l e m e n t  d6compl6men t6  en  
l ' i n c u b a n t  5  ̀ 56~ p e n d a n t  20 m i n e t  dilu6 1 :8  avec  le 
t a m p o n .  Uil  v o l u m e  c o n s t a n t  de 0,4 ml  de ce s6rum fur  
subs t i t u6  p o u r  une  p a r t i e  du  t a m p o n  dans  1,6 ml  des 
d i f f6rentes  d i lu t ions  du  compl6ment .  A ceci fur  a jout6  
0,4 ml  d ' 6 r y t h r o c y t e s  sensibilis6s. Le t o u t  fu t  incub6  e t  
le degr6 d ' h6molyse  fur  es t im6 c o m m e  a u p a r a v a n t .  La  
diff6rence en t r e  les t i t r e s  du  c o m p l 6 m e n t  de cobaye  en  
absence  e t  en  pr6sence  du  s6rum de r a t  r ep r 6 sen t a i t  

l ' ac t iv i t6  a n t i c o m p ] d m e n t a i r e  de ce s6rum. Cet te  diff6- 
rence  fur  expr im6e  en p o u r c e n t a g e  du  t i t r e  du  compl6- 
m e n t  en absence  du  s6rum de r a t  auque l  on  a l loua i t  la 
va l eu r  de 100%.  
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Activit6 anticompl6mentaire du s6rum d6compl6ment6, en fonction 
de la glyc6mie chez 6 rats individuels. L'activit6 anticompl6mentaire 
des s6ra d6compl6ment6s diininue r6guli~rement en allant de l'6tat 
hypo & l'6tat hyperglyc6mique chez les rats 6tudi6s. 
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