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In the per iod of cl inical  mani fes ta t ions  of expe r imen ta l  a l le rg ic  encephalomyel i t i s  no in- 
c r e a s e  is observed . in  the blood levels  of hydrocor t i sone ,  cor t i sone ,  and cor t i cos te rone  f rom 
the lumboadrenal  vein of dogs. The pe r iphe ra l  blood level  of these ho rmones  was s eve ra l  
t imes  higher  than normal ,  due to slowing of the me tabo l i sm and dis turbance of the ut i l izat ion 
of co r t i cos t e ro ids  by t i s sues  of the CNS. 

The development  of the cl inical  picture  of expe r imen ta l  a l le rg ic  encephalomyel i t i s  ( E A E ) - a  model  
of i n f l ammato ry -demye l ina t ing  les ions of the b ra in  and spinal  c o r d -  is accompanied  by an inc rease  in the 
pe r iphe ra l  blood glucocor t icoid  level  [1, 5, 7]. 

The object  of this invest igat ion was to study the sec re t ion  of co r t i cos t e ro ids  by the adrenal  cor tex  
and to examine some aspec t s  of their  ut i l izat ion by the t i s sues  in dogs with EAE. 

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

E x p e r i m e n t s  were  c a r r i e d  out on 120 mongre l  female  dogs weighing 10-16 kg. EAE was produced by 
immuniza t ion  with a single dose of  eneephal i togenic m a t e r i a l  [2]. P a r e s e s ,  p a r a l y s e s ,  t r e m o r ,  and t rophic  
d is turbances  developed in the an imals  on the 9th-14th day a f t e r  immunizat ion.  His tological ly ,  c h a r a c t e r i s -  
tic i n f l ammato ry -demye l ina t ing  les ions  were  obse rved  in the b ra in  and spinal  cord.  Depending on the 
cl inical  p ic ture ,  groups of dogs with seve re  and mi ld  f o r m s  of EAE were  dist inguished.  

Using the method of th in - l ayer  ch romatography  [4] the co r t i cos t e ro id  level  was de te rmined  in the 
p e r i p h e r a l  blood ( la tera l  subcutaneous vein of the leg) and the lumboadrena l  vein. In the la t te r  case ,  under  
carefu l  local anes thes ia  a skin incis ion was made and a ca the te r  introduced into the in fe r ior  vena cava  a t  
the level  where  it r e c e i v e s  the lumboadrena l  vein. In some expe r imen t s ,  17-hydroxycor t i cos te ro ids  (17- 
HCS) were  de te rmined  in the same  blood s amp le s  by the method of P o r t e r  and Silber  [8]. 

During the per iod  of cl inical  mani fes ta t ions  of EAE,hydrocor t i sone  was admin i s t e r ed  i n a  dose of 
1 m g / k g  body weight in t ravenously .  

The level  of 11-hydroxyeor t i eos te ro ids  ( l l -HCS)  was de te rmined  by a f l uo r ime t r i e  method [9], with 
ce r ta in  modif icat ions  [3], in the white m a t t e r  and cor tex  of the brain ,  hypothalamus,  p i tu i tary  gland, spinal  
cord,  ad rena l  cor tex ,  l iver ,  and spleen. 

Before  immuniza t ion  the an imals  were  kept  in the an imal  house and adapted to the expe r imen ta l  
situation. Heal thy dogs, having undergone adaptation, were  used as the control .  

EXPERIMENTAL RESULTS 

The results given in Table 1 show that the corticosteroid level in blood from the lumboadrenal vein 
of healthy dogs was higher than in peripheral blood, in agreement with results obtained by other workers 

Cent ra l  R e s e a r c h  Labora to ry ,  Ros tov-on-Don  Medical  Insti tute.  (P resen ted  by Academic ian  of the 
Academy of Medical  Sc iences  of the USSR A. M. Chernukh.) T rans l a t ed  f rom Byul le ten '  t~ksper imenta l 'no i  
Biologii i Medi ts iny,  Vol. 77, No. 3, pp. 36-39, March ,  1974. Original  a r t i c le  submit ted  June 13, 1973. 

�9 1974 Consultants Bureau, a division o f  Plenum Publishing Corporation, 227 g'est 17th Street, New York, N. Y. IO01L 
No part of  this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, 
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of  the publisher. 1 
copy of  this nrtiele is available from the publisher for $15.00. 

253 



T A B L E  1. C o r t i c o s t e r o i d  L e v e l  in B lood  f r o m  the L u m b o a d r e n a l  
and  P e r i p h e r a l  Veins  of  Dogs with  EAE 

Index studied 
fin vg %) 

Hydrocortisone, 

Cortisone 

Corticoster0ne 

Vein from which 
blood was taken 

Lumboadmnal 

Peripheral 

Healthy [ 
dogs 

control severe form 

4,68---0,68 
n=15 

1,804-0,32 
n: lO 
PI<O,O01 

Dogs with EAE 

Lumboadmnal 

Peripheral 

Lumboadmnal 

peripheral 

2,07--0,50 
n=15 

1,22--0,30 
n=lO 
Pt>O, 1 

2,14--0,35 
n=18 

0,38--0,14 
n= 10 
Pt<O,O01 

, mild ,form 

3,45-----0,63 4,50--0,67 
n=20 n=15 
P>O,1 P>O,1 

2,30-~0,24 
n=20 
P>0,5 

2,54--0,35 
n=15 
P>0,1 

1,80-----0,30 
n=15 
P>O,l 

2,13-+-0,29 
n=20 
P>0,5 

nild and se- 
,ere forms 
:ogether 

3,94--0,46 
n=35 
P>0,1 
3,86+0,40 
n=12 
P<0,001 

2,41+---0,20 
n=35 
P>0,5 
2,75-----0,50 
n :  12 
P<0,05 

1,94• 
n=35 
P>0,5 
2,63-- 1,20 
n= 12 
P<0,1 

17-HCSt 

Lumboadrenal 

Peripheral 

12,04 + 1,38 
n :  10 

2,29-----0,21 
n=35 
PI<0,001 

13,34-1,44 
n=10 
P>0,5 

14,42 + 1,3~ 
n: lO 
P>0,2 

13,86-'-0,95 
n:20 
P>O,2 
t 1,70m 1,02 
n=35 
P,<O,OI 

~Resu l t s  of c h r o m a t o g r a p h i c  d e t e r m i n a t i o n .  
t R e s u l t s  of d e t e r m i n a t i o n  by  the m e t h o d  of P o r t e r  and  S i l b e r .  
Legend :  P)  s i g n i f i c a n c e  of d i f f e r e n c e s  b e t w e e n  e x p e r i m e n t  and  
c o n t r o l ;  P1) the  s a m e  b e t w e e n  v a l u e s  fo r  l u m b o a d r e n a l  and  
p e r i p h e r a l  ve ins .  

[10, 11]. Dur ing  the d e v e l o p m e n t  of the c l i n i c a l  p i c t u r e  of EAE no s i g n i f i c a n t  c h a n g e s  in the  c o n c e n t r a t i o n s  
of h y d r o c o r t i s o n e ,  c o r t i s o n e ,  and  c o r t i c o s t e r o n e  w e r e  found in b lood  f r o m  the l u m b o a d r e n a l  vein .  A con-  
s i d e r a b l e  i n c r e a s e  in the  h o r m o n e  l eve l ,  p r a c t i c a l l y  i n d i s t i n g u i s h a b l e  f r o m  the l e v e l  in b lood  f r o m  the 
l u m b o a d r e n a l  vein ,  was  o b s e r v e d  in the  p e r i p h e r a l  b lood  on a n i m a l s  wi th  E A E .  

I t  w i l l  be no ted  tha t  in EAE the s e c r e t o r y  a c t i v i t y  of the  a d r e n a l  c o r t e x  was  not  i n c r e a s e d  but ,  on the 
c o n t r a r y ,  the  m e a n  v a l u e s  a c t u a l l y  showed  s o m e  t endency  for  the h y d r o c o r t i s o n e  l e v e l  in the  b l o o d  of the  
l u m b o a d r e n a l  ve in  to fa l l ,  e s p e c i a l l y  in dogs wi th  a s e v e r e  f o r m  of  EAE.  The 17-HCS c o n c e n t r a t i o n  in b l o o d  
f r o m  the l u m b o a d r e n a l  ve in  a l s o  d i f f e r e d  only  s l i g h t l y  f r o m  the c o n t r o l .  

The  h a l f - e x c r e t i o n  p e r i o d  fo r  exogenous  h y d r o c o r t i s o n e ,  a s  t h e s e  e x p e r i m e n t s  showed ,  was  d e l a y e d  
in EAE even  4 h a f t e r  l oad ing ,  80.8 * 13.6% of  the  dose  i n j e c t e d  was  s t i l l  c i r c u l a t i n g  in  the b lood  s t r e a m ,  
w h e r e a s  in h e a l t h y  dogs u n d e r  the s a m e  cond i t i ons  on ly  46.4 * 5.6% r e m a i n e d  (P < 0.05).  T h e s e  r e s u l t s  
i nd i ca t e  a d i s t u r b a n c e  of  h y d r o c o r t i s o n e  m e t a b o l i s m  p r o b a b l y  a t t r i b u t a b l e  p r i m a r i l y  to d e p r e s s i o n  of  the 
m e t a b o l i c  func t ion  of the l i v e r  in EAE [6]. 
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Fig. 1. 11-HCS concentration in tissues 
of dogs with EAE.. I) white matter of 
c e r e b r a l  h e m i s p h e r e s ;  II) spinal cord;  
III) c e r e b r a l  cor tex;  IV) hypothalamus;  
V) pi tui tary;  VI) adrena l  cor tex;  VII) 
l iver ;  VIII) spleen; 1) heal thy dogs; 2) 
dogs with cl inical  mani fes ta t ions  of EAE ; 
3) white m a t t e r  of b r a in  with m a c r o -  
scopical ly  vis ible  les ions .  Values of 
M * m given. 

The l l - H C S  level  in the white m a t t e r  of the brain ,  the 
hypothalamus,  and the spinal cord  was below norma l  in EAE 
(Fig. 1; P < 0.001, < 0.05 a n d  < 0.001 respec t ive ly) .  It  fell  
pa r t i cu la r ly  sharp ly  in a r e a s  of white m a t t e r  with m a c r o -  
scopica l ly  vis ible  les ions.  In other  t i s sues  studied, no s ig-  
nificant changes were  found. 

The dec rea se  in the co r t i cos t e ro id  concentra t ion in the 
b r a in  s t ruc tu r e s  with in f l ammato ry -demye l ina t ing  les ions ,  
a s soc ia t ed  with the high c i rcula t ing  blood level  of the ho r -  
mones ,  sugges ts  a dis turbance of thei r  uti l ization. On the 
other  hand, these r e su l t s  a lso  explain the d i sc repancy  be-  
tween the low level  of co r t i cos t e ro ids  in the lumboadrenal  
vein, i .e. ,  by absence  of thei r  i nc reased  sec re t ion  and by the 
accumula t ion  of large quanti t ies  of the hormones  in the 
pe r iphe ra l  blood. The high p e r i p h e r a l  blood level  is thus not 
p roof  of act ivat ion of the adrena l  cor tex  during cl inical  man i -  
fes ta t ions  of EAE,bu t  it r e f l ec t s  delay in the me tabo l i sm and 
dis turbance of the ut i l izat ion of co r t i cos t e ro ids  in the t i s sues  
of the CNS where  the in f lammatory-demyel ina t ing  p roce s s  
develops.  
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