
A N T I A L L E R G I C  E F F E C T  O F  E T H I M I Z O L E  

G.  R.  B r o u n  a n d  A .  E .  P e r e l ' m a n  UDC 615.214.3.017:615.218.3 

Therapeu t ic  doses  of e th imizole  i n c r e a s e  the number  of act ive neurons  in the s u p r a m a m m i l -  
l a r y  and m a m m i l l a r y  regions of the hypothalamus in rabbi ts  infected with Mycobac te r ium 
tubercu los i s  and d e c r e a s e  the intensi ty  of tubercul in  a l le rgy  in albino mice  vaccinated with 
BCG. 

The hypothes is  of the functional unity of the hypotha lamo-hypophysea l  s y s t e m  is  conf i rmed by  many 
exper imen ta l  obse rva t ions  that  p r o c e d u r e s  influencing the hypothalamus produce  r egu l a r  morphologica l  and 
functional changes in the endocr ine  s y s t e m  [10, 15]. The sea rch  for  pha rmaco log ica l  agents which, by the i r  
action on hypothalamic  s t ruc tu re s ,  would give a therapeut ic  effect  c h a r a c t e r i s t i c  of hormones ,  is the re fo re  
perfectly" rat ional .  In pa r t i cu l a r ,  p r o p e r t i e s  of this type a r e  p o s s e s s e d  by e thimizole ,  a compound be long-  
ing to the ant i ffeines group, synthes ized  in the Depar tment  of Pharmacology ,  Insti tute of Exper imenta l  
Medicine, Academy of Medical Sciences of the USSR [1]. Nontoxic doses  of e thimizole ,  producing excitat ion 
of hypothalamic  neurons ,  have been shown to s t imulate  product ion of ACTH by the an te r io r  lobe of the 
p i tu i t a ry  [7]. 

The ant ia l lergic  effect  of e th imizole  following infection with Mycobac te r ium tube rcu los i s  or  BCG 
vaccinat ion,  i .e . ,  during infection accompanied  by hypersens i t iv i ty  of the delayed type, was studied in the 
p r e s e n t  invest igation.  As the f i r s t  step the effect  of e thimizole  was studied on function of p o s t e r i o r  hypo- 
tha lamic  s t r u c t u r e s  in rabbi t s  infected with tuberculos is ,  and the next step was to study the ant ia l lergic  
action of e th imizole  on albino mice  immunized  with BCG. 

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

The functional s ta te  of the p o s t e r i o r  hypothalamus was studied in acute expe r imen t s  on 13 rabbi ts  
weighing 3-3.5 kg; nine rabbi t s  were  used in the expe r imen t  on the l l - t h - 1 6 t h  day a f t e r  intravenous in jec-  
tion of a vi rulent  cul ture  of M~ tubercu los i s  (strain No. 109) in a dose of 0.15 rag, five of the rabbi t s  r e c e i v -  
ing e th imizole  in t ravenous ly  before  the e x p e r i m e n t  in a dose of 10 mg/kg; four rabbi t s  were  left  intact  and 
used as  an additional contro l .  

Spike act ivi ty of groups of neurons  was studied in all the rabbi ts  by Ugolev'  s method [3] by means  of 
tungsten m i c r o e l e c t r o d e s  (d iamete r  of tip 4 -10g) ,  us ing ex t r ace l l u l a r  recording.  The e lee t rophys io logica t  
appara tus ,  buil t  at the expe r imen ta l  workshops  of the Inst i tute of Exper imen ta l  Medicine, included a cathode 
follower.  Unit act ivi ty was r eco rded  on photographic  f i lm f rom a CRO screen .  

The e lec t rode  was inse r t ed  in accordance  with the coordinates  of Fifkova and M a r s a l a  into the p o s -  
t e r i o r  hypothalamic  nucleus.  Next, by means  of a mie roman ipu la to r  with s teps of 60 p, the e lec t rode  was 
pa s sed  along a t r a c k  3000p in length. Eve ry  step of 60~, the p r e s e n c e  or  absence  of spike act ivi ty was 
noted. 

In the subsequent  analys is  of the data the e lec t rode  t r a c k  was conventionally divided into five zones, 
each  of 600 p (Fig. 1). Zone 1 co r responded  to the p o s t e r i o r  hypothalamic nucleus,  zones 2 and 3 to the 
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TABLE 1. Effect of Ethimizole on Intensity of Tuberculin 
Allergy in Albino Mice Immunized with BCG (M =~ m) 

Nature of experiments  

Ethimizole (1 course) . . . .  
" (2 course) . . . .  

Control . . . . . . . . . . . . . .  

Magnitude of tube rculin 
reaction (in hundredths 
of a millimeter) 

25 • 2.3 
21 ~2.0 
32 • 2.6 

P 

< 0.05 
< 0.01 
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Fig. 1. Frontal p l a n e A P . 3 f r o m a t l a s  of rab-  
b i t ' s  bra in  by Fifkova and Marsala.  Electrode 
t rack  (1), its division into 600-~ zones, and 
functional state of each zone in animals of 
different groups are  shown. 

supramammil la ry  region, and zones 4 and 5 to the r e -  
gion of the mammil la ry  bodies. The percentage of 
active points was calculated in each 600-~ zone, and 
this was used as a measure  of the functional state of 
each zone. Corresponding figures for experimental  and 
control groups were compared and the location of the 
electrode in the hypothalamus was determined by neuro-  
morphological control examination. 

The effect of ethimizole on tuberculin a l lergy was 
studied in 86 albino mice immunized subcutaneously 
with 0.06 mg BCG vaccine, Daily for 10 days (from the 
30th to the 40th day :after immunization) 30 of these 
mice received ethimizole in a dose of 20 mg/kg, another 
30 mice received two of these 10-day courses  of the 
compound (from the f i rs t  to the 10th and f rom the 20th 
to the 30th days after  immunization), and the remaining 
26 mice were left as the control. The tuberculin test  
was per formed on all animals (40th day after  vacc ina-  
tion). 

Tuberculin (l:lO) was injected in a dose of 0.1 ml 
by GrayTs method [11] into the skin of the plantar  s u r -  
face of the animal 's  right foot. The same volume of 
physiological saline was injected into the left foot. The 
tuberculin react ion was read quantitatively by the 
wr i te rs  T own method. A type MK-0-25 mm mic rome te r  

was used for this purpose.  The plantar  surface of the animal ' s  foot in its middle third was placed on the 
stat ionary platform of the micromete r .  The ro tor  of the inst rument  was turned until its uniform rotation 
operated the ratchet,  so that the thickness of the foot could be measured in the selected region. Each foot 
was measured three t imes.  The difference between the mean measurements  of the right and left foot, 
expressed in hundredths of a mil l imeter ,  gave a quantitative assessment  for the react ion of each animal to 
tuberculin. The results  of the measurements  were analyzed by Student's method and the significance of 
differences between the control and experiment  determined. 

RESULTS 

The results of experiments to study the functional state of the posterior hypothalamic structures are 
shown in Fig. i. In the region of the posterior hypothalamic nucleus (zone i), a significant increase in the 
percentage of active points was observed in the infected rabbits compared with the intact control. In zones 
2 and 3 (supramammillary region) there was no significant difference, whereas in zones 4 and 5 (mammil- 
lary bodies) of the infected rabbits there was a definite decrease in the percentage of aetive points. These 
results agree with those published earlier [2]. On the basis of published data concerning the relationship 
of the mammillary region to regulation of ACTH secretion [9, i0, 12-14], the observed changes can be 
assessed provisionally as a manifestation of inhibition of the hypothalamic mechanisms of stimulation of 
ACTH secretion in tuberculosis. This suggestion is in agreement with the many data indicating depression 
of the funetion of the pituitary-adrenal cortex system in this disease [4-6, 8]. 
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In rabbits receiving ethimizole,  a definite inc rease  in the percentage  of active points was found in the 
sup ramammi l l a ry  and mammi l l a ry  regions compared  with infected animals not receiving the compound. 
The exper imenta l  r e su l t s  thus indicate an exc i ta tory  effect  of  ethimizole on pos t e r io r  hypothalamic neurons,  
in agreement  with the observat ions  of Ryzhenkov [7], who demonst ra ted  the stimulant ac t ion  of the compound 
on the p i t u i t a r y - a d r e n a l  cor tex  system.  

The resul ts  of exper iments  to study the effect  of ethimizole on tubercul in  a l lergy are  given in Table 
1. They show that ethimizole,  in therapeut ic  doses,  caused a s ta t is t ical ly  significant dec rease  in the inten- 
sity of the tubercul in  reac t ion  in albino mice. Tliis depress ion  of tubercul in a l lergy was r a the r  more  
marked in animals receiving two 10-day courses  of ethimizole.  

Ethimizole,  by i ts  action on the hypothalamus, thus causes  a significant depress ion  of hypersensi t iv i ty  
of delayed type, which may p rove  useful when the compound is used cl inical ly.  
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