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T. M. Turpaev and S. N. Nistratova have established that the influence of ace ty lchol ine  on the chol inoreac-  
rive structures of the frog heart  is accompanied  by a reduction of the react iv i ty  of the thiol groups of the ehol inore-  
ac t ive  protein to mercury ions, which is revealed  in the form of the "acetylchol ine  wave" in the mercur imetr ic  t i t ra -  
tion of a cardiac  muscle homogenate.  In the opinion of the authors, this pecul iar i ty  of the react ion between ace ty l -  
choline and the receptor is a specific indicator  of chol inorecept ive protein [4]. 

Using the indicated principle,  we detected chol inorecept ive protein in various portions of the brain and demon-  
strated that the interact ion of ace ty lchol ine  with this protein is changed under the influence of hydrazine d e r i v a t i v e s -  
tubazide and iprazide (iproniazide).  

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

The experiments were conducted on white rats, weighing 200-250 g. Intact animals and animals that had re-  
ce ived subcutaneous injections of iprazide or tubazide (100 mg/kg)  18 h before the exper iment  were decapitated;  
the brain was isolated;  and homogenates were prepared with constant chi l l ing from the grey matter  of the cerebral  
cortex, thalamus, hypothalamus (suprahypophysary region), rnidbrain (corpora quadrigernina),  left  ventricIe of the 
heart, and adrenal medulla .  The thiol groups were quant i ta t ively determined in hornogenates containing 50 rng of 
crude tissue by the method of amperometr ic  t i t rat ion according to Kolthoff [5] in the modif icat ion of S. N. Nistra- 
tova [3]. Titrat ion was conducted with 0.001 N solution of mercuric  chloride in the absence and in the presence of 

ace ty lchol ine  chloride in a concentrat ion of 1 �9 10-4. In the lat ter  case, proserine was added to s tabi l ize  the ace -  
tylchol ine (final concentration 2 �9 10-a). 

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

Figure 1 shows typica l  curves of mercur imetr ic  t i trat ion of a thalamus homogenate,  The t i trat ion of the tissue 

of an intact  rat (Fig, 1, 1) is represented by a curve, the horizontal  portion of which corresponds to total  bonding of 

the mercury ion, while the point of inflection corresponds to part ia l  bonding, The third portion of the curve corres- 
ponds to a direct ly proportional increase in the diffusion potent ial ,  when all  the free thiol  groups are ent i re Iyblocked,  

When a thalamus homogenate frorn an in tac t  rat is t i t ra ted in the presence of acetylchol ine ,  the rise in the 
curve begins considerably ear l ier  (the "acetylchol ine  wave"),  but the total  number of thiol groups measured by the 
volume of the mercuric  chloride solution used for t i t rat ion is unchanged (Fig. 1, 2). The magni tude of the "ace ty l -  
choline wave" may be expressed quanti tat ively by the difference in the mi l l imoles  of thiol  groups capable  of en-  
t i re ly  bonding mercury ions in the t i tration of tissue homogenates in the absence and in the presence of acetylchol ine .  
As can be seen from Fig. 2, A, 1, 2, this difference is s ta t is t ical ly  re l iable  for a l l  the t i t rated tissues, which is ev i -  

dence of the presence of a chol inorecept ive protein capable  of interact ing with acety lchol ine .  

Titrat ion of a rat thalamus homogenate pre l iminar i ly  prepared by introducing tubazide,  in the presence of a ce -  
tylcholine,  reveals that under these conditions the "acetylchol ine  wave" does not appear (Fig. 1, 3). Analogous 
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Pig. 1. Curves of mercur imetr ic  t i tration of SH 
groups of thalamus homogenates t i t ra ted in the ab-  
sence (1) and in the presence of ace ty lchol ine  (2), 
and thalamus homogenates ( t i t rated in the presence 
of acetylchol ine)  of a rat, prepared by prel iminary 
introduction of tubazide (3). 

results were observed in the t i trat ion of homogenates of the 
heart  and midbrain.  The ace ty lchol ine  wave also does not 
appear in the t i t rat ion of homogenates of these tissues if the 
ammal  received prel iminary injections of iprazide (Fig. 2, 
A, I-III). Hydrazides, consequently, hinder the interact ion 
of ace ty lchol ine  with the chol inoreact ive  protein in the t is-  
sue of the heart, midbrain,  and thalamus.  However, they do 
not disturb the interact ion of ace ty lchol ine  with the protein 
that is recept ive  to it in the adrenal  medul la ,  grey mat ter  of 
the cerebral  cortex, and hypothalamus,  where the "ace ty i -  
choline wave" appears in the t i t rat ion of homogenates of 
these tissues taken from rats pre l iminar i ly  prepared with ipra-  
zide or tubazide (Fig. 2, A, IV-VI). 

Considering that in animals  prepared by the introduc- 
tion of hydrazides,  the "ace ty lchol ine  wave" does not appear  
in the t i t rat ion of homogenates of the card iac  muscle in the 
presence of acetylchol ine ,  while in the t i trat ion of homo-  
genates of the adrenal  medul la  it  is de tected under the same 
conditions, we should assume that hydrazides hinder the r eac -  
tion of ace ty lchol ine  with the protein recept ive  to it  by an 
influence on the M-chol inoreac t ive  structures, rather than 
the N-chol inoreac t ive  structures. 

Thus, we may assume a loca l iza t ion  of the M-chol inoreac t ive  structures in the thalamus and in the midbrain,  
while the N-chol inoreac t ive  structures are evident ly  loca l ized  in cel ls  of the cerebral  cortex and in the hypothalamic  
region. These hypotheses coincide in general  with the data obtained by the method of pharmacolog ica l  analysis [1]. 

The influence of hydrazides on the chol inoreact ive  structures of certain divisions of the brain may be due to 
their direct  act ion or may be the result of the accumulat ion  of ca techolamines  and serotonin in the brain tissue. The 
results of the following series of experiments,  conducted in vitro, e l imina te  the lat ter  hypothesis. 

It was found that tubazide,  added direct ly  to the homogenate  of the heart  and midbrain  18 rain before its t i t ra -  
tion in the presence of acetytchol ine ,  e l iminates  the "ace ty lchol ine  wave" (Fig. 2, B, 5), while the addit ion not only 
of mbazide ,  but also of serotonin to the homogenate  has no effect  upon the indicated act ion of tubazide (Fig. 2, B, 
6, 7). Thus, the influence of hydrazides on the interact ion of ace ty lchol ine  with the protein recept ive  to it, de tec ted  
in the t i trat ion of homogenates of the heart  and midbrain of rats that received prel iminary injections of tubazide or 
iprazide,  can be reproduced in vitro. 

In addition, the interact ion of ace ty lchol ine  with the chol inorecept ive  protein is not disturbed (Fig. 2, B, 8, 9) 
if mercur imetr ic  t i t rat ion of homogenates of the heart  and midbrain is conducted after the introduction of serotonin 
or adrenalin into the homogenate in a final  concentrat ion of 2 �9 10 -4. In view of the possible decomposit ion of these 
amines by the tissue homogenates (absence of inhibitors of monoaminooxidase of O-methyItransferase in the homo-  
genates), the exper iment  was conducted in 2 para l le l  samples, one of which was used for the t i trat ion,  while the 2nd 
was used for b io logica l  determinat ion of amines after the t i trat ion of the 1st sample  had been comple te .  For this 
purpose, the homogenate of the heart  of midbrain  (20 /xg/kg) was in jec ted  into the vein of narcot ized rats, which 
also received injections of atropine and hexonium. Injection of homogenate  into such rats was accompan ied  by an 
increase in the ar ter ia l  pressure, which under conditions of atropinizat ion and hexonium blockage of the N-chot inore-  
ac t ive  structures of the adrenals and gangiia may be due to the presence of serotonin or adrenal in  in the homogenate 
(Fig. 3). 

Thus, serotonin and adrenalin do not prevent the detect ion of the "ace ty lchol ine  wave ,"  but hydrazine der iva-  
t i v e s - t u b a z i d e  and ip r az ide -d i s tu rb  the process of interact ion of ace ty lchol ine  with the chol inoreac t ive  protein in 
homogenates of the heart, midbrain,  and thalamus in rats, without, however, affect ing the chol inoreac t ive  structures 
of the adrenals, cerebral  cortex, and hypothalamus. These data permit  us to assume that the effect  of inhibitors of 

monoaminooxidase,  in part icular ,  iprazide,  may be rnade up of functional  changes due to the decrease in the mono-  

aminooxidase ac t iv i ty  [2, 6-8] and effects that are not re la ted  to b lockage of this enzyme.  
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Fig. 2. Total  amount of t i t ratable  thiol groups (unshaded columns) and amount of SH groups 
that ent irely bond mercury ions (shaded columns) in homogenates of various tissues (I-VI). 
A) Experiments with prel iminary administrat ion of hydrazides to the animals; B) experiments 
with introduction of the invest igated substances direct ly into the tissue homogenates:  I) heart; 
II) midbrain; III) thalamus; IV) hypothalamic  region; V) grey mat ter  of the cerebral  cortex; 
VI) adrenal  medulla;  1) thiol groups are t i t rated in homogenates of tissues of intact  rats in 
the absence of acetylchol ine;  2) the same in the presence of acetylchol ine;  3) thiol groups 
are t i t ra ted in the presence of ace ty lchol ine  in tissue homogenates from rats prepared by the 
inject ion of iprazide;  4) the same in rats prepared by inject ion of tubazide; 5) thiol groups 
are t i t ra ted in the presence of ace ty lchol ine  in tissue homogenates from intact  rats 15 rain 
after addition of tubazide to the hornogenate; 6) the same 15 rain after addit ion of tubazide 
and serotonin to the homogenate;  7) thiol groups are t i t ra ted in the presence of acety lchol ine  
in tissue homogenates from rats prepared by prel iminary inject ion of iprazide 12 min after 
addit ion of serotonin to the homogenate;  8) thiol groups are t i t rated in the presence of a ce -  
tylcholine in tissue homogenates from intact  rats 12 min after addit ion of serotontn into homo-  
genate; 9) the same 12 rain after addi t ion of adrenalin into the hornogenate. The brace de-  
notes the value of the "acetylchol ine  wave." 

Fig. 3. Recording of the arter ial  pressure in the abdominal  aorta of a narcot ized rat. 
Signif icance of the curves (top to bottom): ar ter ia l  pressure; zero line; indicat ion of 
introduction (left  to right) of: benzohexonium (2.5 mg/kg);  atropine (2.5 mg/kg) ;  
homogenate  of quadrigemina (0.1 ml /kg) ;  adrenalin (20 pg/kg);  t ime marking (5 sec). 
Weight of rat 260 g. 
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S U M M A R Y  

The mereur imetr ic  t i tration of homogenates of the heart, the cerebral  substance of the adrenal  glands, the 
grey mat ter  of the brain cortex, thalamus, hypothalamus (suprahypophyseal region), the midbrain  (quadrigeminal  
tubers) of rats carried out in the presence of ace ty lchol ine  (1 �9 10-4) reveals an "ace ty lchol ine  wave" pointing to 
the presence in these tissues of chol inoreact ive protein capab le  of interact ion with acetylchol i~e .  Hydrazine der iva-  
t i v e s - t u b a z i d e  and iprazide ( i p ron i az ide ) -p re l imina r i l y  in jec ted  to rats and direct ly  in jected into the homogenate  
interfere with the detect ion of the ace ty lchol ine  wave during t i t rat ion in the presence of ace ty lchol ine  of the homo-  
genates of the heart, midbrain and thalamus, but do not disturb the interact ion of aee ty lchol ine  with the recipient  
protein in the homogenates of the cerebral  substance of the adrenal  glands, hypothaIamus, and brain cortex. The cap -  
aci ty  of hydrazides to interfere with the interact ion between ace ty lchol ine  and chol inorecept ive  protein is not 
caused by the accumulat ion  of eatecholamines  or serotonin in the brain or heart  tissue, because the amines them-  
selves, when in jec ted  into the homogenate (2 " 10-4) do not interfere with the detect ion of the "ace ty lchol ine  wave."  
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  of  the  a b b r e v i a t i o n s  as  g iven  in the o r ig in a l  R u s s i a n  journal .  Some or alI o[  th is  per i -  

od ica l  l i t era ture  may wel l  be a v a i l a b l e  in Engl i sh  translat ion.  A c o m p l e t e  l i s t  of  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  of  th i s  i s s u e .  
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