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The neurotropic drug ethimizole, which excites hypothalamic neurons, weakened the intensity 
of tuberculin a l lergy in mice immunized with BCG and neutralized the immunizing action of 
the vaccine in immunized mice  infected with Mycobaeterium tuberculosis .  These resul ts  
demonstrate  the importance of the functional state of the hypothalamus in the formation of 
postvaccinal immunity to tuberculosis .  

Functional inhibition of cer ta in  s t ruc tu res  in the pos te r ior  (mamil lary  region) and central  (medial 
nuclei) zones of the hypothalamus is observed in animals infected with tuberculosis  and also in animals 
immunized with BCG vaccine [4-6]. This evidently is an important  factor  in the formation of immunity to 
tuberculosis .  This inhibition is abolished by ethimizole (ethylnorantiphein; an imidazole alkylamide) [7]. 
This compound is one of a group of antipheins synthesized in the Department of Pharmacology,  Institute of 
Experimental  Medicine, Academy of Medical Sciences of the USSR, which excites neurons of subcort ical  
(especial ly hypothalamic) b ra in - s t em s t ruc tures  [2, 3, 8]. 

In this investigation the effect of ethimizole was studied on a number of indices of immunity to tuber -  
culosis.  

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

Of a total of 116 mice weighing about 20 g 18 were  unimmunized and 98 immunized by subcutaneous 
injection of BCG vaccine in a dose of 0.05 mg per  mouse.  Of the experimental  animals,  51 rece ived  
ethimizole in therapeutic doses (20 mg /kg  daily) while 47 did not rece ive  the drug (control). The c o m -  
pound was injected subcutaneously f rom the 1st to the 10th and 21st to the 30th days af ter  immunization. 
On the 40th day after  immunization the intensity of tuberculin al lergy was tested quantitatively by the 
au thors '  method. An injection of 0.1 ml tuberculin P P D - L  (1 : 10) was given into the skin of the plantar 
surface of the right hind limb by Grey ' s  method, and 0.1 ml physiological saline was injected into the left 
limb. The intensity of the action was est imated after  48 h by means of the MK-0-25 mm mic romete r .  

The middle third of the foot was placed with its plantar surface on the fixed stage of the mic romete r .  
The ro to r  of the instrument was turned until smooth engagement  of the ra tchet  was obtained, and in this 
way the thickness of the paw was measured  in the region examined, The difference between the mean (of 
three  measurements)  dimensions of the right and left paws, expressed  in 100ths of a mil l imeter ,  gave the  
react ion of the par t icu lar  animal to tuberculin in quantitative te rms.  Some of the animals (21 experimental  
and 21 control) were sacr i f iced  and the weight of the lungs and spleen determined. The remaining mice, 
as well as 18 intact unvaccinated animals,  were infected intravenously with a virulent cul ture of Mycobac-  
te r ium tuberculosis  (strain Boy~ 109) in a dose of 0.1 mg and sacr i f iced on the 7th and 40th days after  in- 
fection. The state of immunity to tuberculosis  was judged f rom the extent of the lesions in the lungs and 
spleen, allowing for the weight of the organs.  These organs were investigated histologically in mater ia l  
stained with hematoxylineosin and for RNA by Brache t ' s  method. 
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T A B L E  1. Effect  of E th imizo le  on Ind ices  of  hnmunob io log ica l  
Response  in Mice Vacc ina ted  with BCG 
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Legend:  P denotes  s ign i f icance  of  d i f fe rence  r e l a t i ve  to immun ized  
con t ro l  mice ,  P l  the s a m e  r e l a t i ve  to intact  mice .  

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

In immunized  m i c e  e th imizo le  r e d u c e d  the in tensi ty  of tube rcu l in  a l l e rgy  and a lso  the weight  of the 
sp leen  (Table 1), indicat ing that  the drug  d e p r e s s e s  the immunobio log ica l  r e s p o n s e .  

On the 7th day af te r  infect ion the lungs of the unvacc ina ted  a n i m a l s  as  a ru le  w e r e  unchanged.  Only 
in s o l i t a r y  c a s e s  w e r e  sma l l  c l u s t e r s  of l ymphocy te s  and h i s t i ocy te s  found a round  the blood v e s s e l s  and 
bronchi ,  and foci of pneumonia  occupied  individual alveoli ,  f r o m  which the exudate  conta ined leukocytes ,  
l ymphocy tes ,  and m a c r o p h a g e s  c a r r y i n g  out phagocy tos i s  of t ube rc l e  bacil l i .  Modera te  h y p e r p l a s i a  was  
o b s e r v e d  in the spleen.  In sec t ions  s ta ined  by B r a c h e t ' s  method  RNA-con ta in ing  ce l l s  w e r e  o b s e r v e d  m a i n -  
ly in the r e d  pulp. 

In the an ima l s  infected a f te r  immuniza t ion ,  l a rge  a r e a s  of pe r ib ronch i a l  and p e r i v a s c u l a r  inf i l t ra t ion,  
conta in ing h i s t iocy tes ,  lymphocy tes ,  and p l a s m a  cel ls ,  giving a pos i t ive  r eac t i on  for  RNA, and a lso  c l u s t e r s  
of  RNA-con ta in ing  m a c r o p h a g e s  and l ym phocy t e s  in the alveoli ,  w e r e  d e m o n s t r a t e d  in the lungs.  The sp leen  
was  en l a rged  (Table  1) and exhibi ted m a r k e d  h y p e r p l a s i a  of  the fo l l ic les  and p ro l i f e r a t i on  of the r ed  pulp, 
with n u m e r o u s  pyroninophi l ic  ce l l s  in the l a t t e r  and in the m a r g i n a l  zones  of the fo l l ic les .  Some fo l l ic les  
con ta ined  t iny  spec i f ic  epi thel io id  g r a n u l o m a s .  

In the immunized  m i c e  r ece iv ing  e th imizo le  the changes  in the lungs and sp leen  on the 7th day a f t e r  
infect ion w e r e  not s ign i f ican t ly  d i f ferent  f r o m  those  in the un immunized  an imals .  

E th imizo le  thus  s t rong ly  inhibits  the deve lopment  of  i m m u n o m o r p h o I o g i c a l  r e a c t i o n s  o b s e r v e d  in 
immun ized  m i c e  dur ing the  f i r s t  days  a f te r  infection.  
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Fig. 1, Lungs and spleen of mice  on 40th day af ter  infection 
with 0,1 mg of a cu l ture  of M. tuberculos is .  Multiple la rge  
tube rc les  in lungs of mice  immunized  with BCG and r e c e i v -  
ing e th imizole  before  infection (e) and in control  un immu-  
nized an imals  (a); single tubercu les  in lungs of control  i m -  
munized  m i c e  (c). Marked  hyperp las i a  of spleen in control  
an ima l s  (intact and i m m u n i z e d -  b and d) and absence  of 
hype rp l a s i a  in mice  rece iv ing  e thimizole  (f). 

By the 40th day a f t e r  infection the p roce s s  had p r o g r e s s e d  both in the mice  rece iv ing  ethimizole  and 
in the unimmunized an imals ,  as  could be seen  even with the unaided eye (Fig. 1). His tological  invest igat ion 
r evea l ed  mult iple  la rge ,  pa r t i a l ly  confluent loci of tuberculous  pneumonia in the lungs. Only a few smal l  
foci were  found in the immunized  mice  not rece iv ing  ethimizole,  

The morphologica l  p ic ture  of the spleen at this  per iod a f te r  infection va r i ed  signif icantly in the an i -  
m a l s  of the different  groups.  Multiple epithelioid g ranu lomas  had developed in the unimmunized mice ,  
ma in ly  in the fol l icles,  while in the immunized  mice  pa ra spec i f i c  changes were  predominant ,  In the mice  
rece iv ing  e thimizole ,  both specif ic  and pa ra spec i f i c  morphologica l  r eac t ions  were  inhibited and the weight 
of the spleen was reduced.  

Eth imizole  thus l a rge ly  neut ra l ized  the immunizing effect  of BCG vaccine.  This  is in ag reemen t  with 
the au thor s '  views regard ing  the ro le  of inhibition of the m a m i l l a r y  region and media l  s t r uc tu r e s  of the 
cen t ra l  hypothalamus in the fo rmat ion  of immunity to tuberculos is .  

When the m e c h a n i s m  of the immunodep re s s ive  action of e th imizole  is analyzed, it is essent ia l  to take 
into account the evidence for  the re la t ionship  between these  hypothalamic  s t r u c t u r e s  and the regulat ion of 
ACTH sec re t ion  [9--11] and for  the m a r k e d  s t imulant  action of e th imizole  on the sec re t ion  of ACTH and 
glucocor t icoids  [8], which evident ly  have an inhibi tory act ion also on immunogenes is .  
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