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Exper imen t s  on albino mice  r evea led  a dec r ea se  in the b r a in  t i s sue  level  of soluble thiols 
a f ter  admin is t ra t ion  of arecol ine ,  benzactyzine,  and r e s e r p i n e  and an i nc r ea se  in its level  
a f te r  admin is t ra t ion  of amphetamine  and DOPA. Nicotine. pediphen, and 5-hydroxyt ryptophan  
had no apprec iab le  effect  on the b r a in  t i ssue  level  of soluble thiols .  It is postula ted that  
ca techo lamines  and acetylcholine,  the l a t t e r  acting on m u s c a r i n e - l i k e  chol inergic  s y s t e m s ,  
p lay  an impor tan t  ro le  in the regulat ion of thiol me tabo l i sm  in the brain .  

The s tudy of the m e c h a n i s m s  of nervous regulat ion of the s t ruc tu re  and functions of the o rgan i sm has  
shown that med ia to r  p r o c e s s e s ,  e spec ia l ly  those of a cholinergic type, a re  in t imate ly  linked with the s ta te  
of the t i s sue  sulfhydryl  groups  [3, 4, 8, 9]. In recen t  y e a r s  the p rob l em of unity and interconnect ion of cho-  
l inerg ic  and adrenerg ic  p r o c e s s e s  and of thiol me tabo l i sm has been studied [6, 10]. The re  a re  r e p o r t s  in 
the l i t e r a t u r e  that the concentra t ion of thiol compounds in the bra in  t i s sue  of an imals  i nc rea se s  af ter  e l ec -  
t r i ca l  s t imula t ion  of the hypothalamus [1], in e lec t r ic  shock [7], and under  the influence of genera l  anes the-  
t ics  and seda t ives  [2] and of repeated  injections of amphetamine  [11] and that it fal ls  immedia t e ly  af ter  in- 
ject ion of ganglion-blocking drugs  [5]. However,  the effect  Of the m o s t  impor tan t  med ia to r s  of the nervous  
s y s t e m  on thiol me tabo l i sm  of the b ra in  has  not yet been studied. 

This  pape r  gives deta i ls  of changes in the level  of soluble thiols in the bra in  t i ssue  of mice  as a r e s u l t  
of in te r fe rence  with the i r  me tabo l i sm  by acetycholine,  ca techolamines ,  and serotonin.  

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

Exper imen t s  were  c a r r i e d  out on 120 male  albino mice  weighing 20-25 g depr ived  of food for  12 h. 
All drugs  were  injected in t raper i tonea l ly :  a recol ine  (25 mg/kg) ,  nicotine (5 mg/kg! ,  benactyzine  (10 mg/kg) ,  
pediphen (50 mg/kg) ,  amphetamine  (10 mg/kg) ,  DOPA (100 mg/kg) ,  5-hydroxyt ryptophan (50 mg/kg) ,  and 
r e s e r p i n e  (5 mg/kg) .  The an imals  were  killed by decapi tat ion 15 rain af ter  injection of arecol ine ,  amphe t -  
amine,  and DOPA; 5 rain af ter  nicotine; 40 mina f t e rbenzac tyz [ne ,  pediphen and 5-hydroxytryptophan;  and 
12 h af ter  r e s e r p i n e .  The b ra in  was homogenized in the cold in 4 ml  of T r i s - H N O  3 buffer ,  pH 7.4 (0.01 M 
T r i s  - 0.05 N HNO3) containing EDTA in a concentra t ion of 6 x 10 -5 M. Extrac t ion  continued for 40 rain at 
4~ a f te r  whioh the homogenate  was centrifuged.  The concentra t ion of total  sulfhydryl  groups in the s u p e r -  
natant was de te rmined  by the method of Benesh et  al. [14]. 

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

In the m i c e  of the control  group the b ra in  t i s sue  level  of soluble thiols was 3.82 ~- 0.18 m e q / g  d ry  
weight of t i s sue .  The m u s c a r i n e - l i k e  chol inomimet ic  a recol ine  and the cent ra l  m u s c a r i n e - l i k e  cholinolytic 
benac tyz ine  lowered  this level ,  while nicotine and the cent ra l  n icot ine- l ike  cholinolytic pediphen had no ef-  
fect  on it (Fig. 1). The b r a in  t i s sue  thiol concentra t ion was inc reased  af ter  adminis t ra t ion  of amphetamine,  
which l i be ra t e s  ca techolamines  and serotonin,  and of the ca techolamine  p r e c u r s o r  DOPA, but was unchanged 
a f te r  injection of 5-hydroxytryptophan,  the p r e c u r s o r  of serotonin;  r e s e r p i n e  lowered  the b ra in  t i s sue  thiol 
l e v e l  
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Fig. 1. Change in ooncentrat ion of sol -  
uble thiols (in %) in mouse bra in  t i ssue 
af ter  a&xdnistration of: 1) arecol ine  
(25 mg/kg);2) benzactyz ine(lO mg/kg) ; 
3) nicotine (5 mg/kg);  4) pediphen (50 
mg/kg);  5) amphetamine {10 mg/kg);  6) 
DOPA (100 mg/kg);  7) 5 -hydroxyt ryp-  
tophan (50 mg/kg);  8 ) r e s e r p i n e  (5 
mg/kg);  C) eontrol .  

These  resul ts ,  which indicate that serotonin has 
no m a r k e d  effect, suggest  that acethylcholine, with a 
musca r ine - l i ke  effect, and catecholamines  play the 
most  important  ro le  in the functional sys tem regula-  
t ing thiol metabol i sm in the bra in  t issue.  The absence 
of any marked  effect  of nicotine may be because  of the 
na r rower  distr ibution of nicot ine-l ike cholinergic sys-  
tems in the CNS and also beeause  nicotine, unlike a re -  
coline, causes  no significant inc rease  in the acety l -  
choline concentra t ion in the bra in  t i s sue  during the 
f i r s t  15 min af ter  injection [15]. The resu l t s  are  in 
harmony with the existing views thst  the effects  of 
adrenergic  and cholinergic  sys tems  of the bra in  may 
be complementa ry  in charac te r ,  but  a re  also antagon- 
istic [12, 13, 17]. One of the manifestat ions of this 
antagonism, according to the exper imental  evidence, 
is their  opposite effect on the level  of soluble thiol 
compounds in the bra in  t issue.  The fact that a reco-  
l ine and benactyzine were  found to act in the same 
di rec t ion  evidently agrees  with resu l t s  obtained by 
other workers  [16] who found that both benactyzine 
and chol ines te rase  inhibitors depress  the oxygen con-  

sumption of the bra in  t issue.  Assuming that the s ta te  of the thiol compounds may  be d i rec t ly  dependent on 
the leve lof  energy  metabol i sm in the nerve  cells,  the p r e sen ce  of a neuro-hormonal  sys tem (ace ty lchol ine-  
catecholamines)  can be postulated in the bra in  control l ing metabol i sm of the bra in  and its functional state 
through the in te rmed ia ry  of thiol compounds. 
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