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After  a single in t raper i tonea l  injection of serotonin into r a t s  adenylate deaminase  act ivi ty in 
the mi tochondr ia l  f ract ion of the l ive r  was s t imulated.  The conditions under which a twofold 
i nc rea se  in the deaminat ion of A M P o c c u r r e d , a f t e r  serotonin admin i s t r a t i on ,were  de termined.  
P r e l i m i n a r y  blocking of monoamine oxidase  ac t iv i ty  did not p revent  this effect  of serotonin.  

KEY WORDS: serotonin;  adenylate deaminase ;  monoamine  oxidase;  l iver  mitochondria .  

The m e c h a n i s m  by which enzyme act ivi ty  is regulated by serotonin and the o ther  biogenic amines  has 
st i l l  rece ived  only a little study [4]; the ef fec ts  a sc r ibed  to amines  may  be due in fact  to the action of bio-  
genic a ldehydes and o the r  compounds fo rmed  by the i r  deaminat ion [7, 12]. In the w r i t e r s '  invest igat ions of 
deaminat ion reac t ions  of biogenic amines  and also of nucleotides,  a definite interconnection was found be-  
tween the enzymes  cata lyzing these reac t ions  [1, 6]. It is also known that serotonin (like many other  bio-  
logical ly  act ive compounds) ac t iva tes  adenylate kinase [5], an enzyme cata lyzing the format ion of cyclic  
adenos ine -3 '5 ' -monopbospha te ,  the excess  of which is hydrolyzed with the aid of phosphodies te rase  to AMP, 
the subs t r a t e  of  adenylate  deaminase .  It can the re fo re  be postulated that the admin is t ra t ion  of biogeaic 
monoamines  act ing on the me tabo l i sm and content of nucleot ides and evidently inducing adaptive changes in 
the act ivi ty  and p rope r t i e s  of monoamine oxidase  (MAO) [10] would have a definite r egu la to ry  effect,  in ex -  
p e r i m e n t s  in vivo, on adenylate  deaminase  act ivi ty.  

To tes t  this hypothesis  the adenylate deaminase  act ivi ty  of the l iver ,  into the t i s sue  of which the exo-  
genous amine pene t ra tes  f ree ly ,  was studied a f t e r  the p a r e n t e r a l  adminis t ra t ion  of serotonin to rats .  

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

Solutions of serotonin c rea t in ine - su l fa t e  (Merck, West  Germany)  or  serotonin adipinate (synthesized 
in the Depar tment  of Organic Chemis t ry ,  D. I. Mendeleev Institute of Chemical  Technology) in 0.5 ml  0.05 M 
po tass ium-phospha te  buffer ,  pH 7.4, were  injected into fast ing male  r a t s  (150-180 g body weight). Control  
r a t s  rece ived  the same  volume of the buffer  solution. The methods of isolating the mi tochondr ia l  f ract ions  
and of de te rmin ing  their  protein content and adenylate deaminase  act ivi ty,  e s t imated  f rom the rate of l i b e r -  
ation of ammonia  during incubation of the mi tochondr ia  with AMP, were  desc r ibed  e a r l i e r  [1]. 

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

After  the pa r en t e r a l  injection of serotonin (as the c rea t in ine - su l fa t e  o r  adipinate) into the ra t s  the 
adenylate deaminase  act ivi ty  of l ive r  t i ssue  homogenates  was st imulated.  Different ial  centr i fugat ion of these 
homogenates  [11] showed that a f t e r  injection of serotonin the adenylate deaminase  act ivi ty in fact  increased  
in the mi tochondr ia l  f ract ion and was highest  (twice the control  level) a f t e r  in t raper i tonea l  injection of 0.15 
mmole  serotonin pe r  k i logram body weight (Fig. 1, II) and 8 h a f t e r  the moment  of the injection (Fig, 2, III). 
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Fig. 1. Stimulation of adenylate deaminase  act ivi ty of r a t  l ive r  m i to -  
chondria  8 h a f te r  a single in t raper i toneal  injection of serotonin c r e -  
a t in ine-sulfa te .  Abs c i s s a  - d o s e s  of serotonin c rea t ine - su l f a t e  (in 
mmoles /kg ) :  I) 0.075; II) 0.15; III) 0.225; IV)cont ro l .  O r d i n a t e -  
ra te  of deaminat ion of AMP (in nmoles  ammonia  l ibera ted  p e r  minute 
pe r  m i l l i g r a m  protein). Mean values  (M :~ m) a re  shown. Number  of 
expe r imen t s  in parentheses .  

Fig. 2. Stimulation of adenylate deaminase  act ivi ty of r a t  l ive r  mi to -  
chondria  at dif ferent  t imes a f t e r  serotonin adminis t ra t ion  (0.15 m m o l e / k g  
body weight). Abs c i s s a  - t ime a f t e r  injection of serotonin:  I) 2 h; II) 
5 h; III) 8 h; IIIa) 1 h before receiving the serotonin the r a t s  were  given 
an in t raper i toneal  injection of pargyl ine (110 mg/kg)  in 0.5 ml  of neu-  
t ra l ized  aqueous solution; IV) 16 h; V) control .  Remainder  of legend as 
in Fig. 1. 

P r e l i m i n a r y  adminis t ra t ion  of the MAO inhibitor  pargyline (N-methyl -N-benzylpropinylamine  hydro-  
chloride) to the ra t s  in a dose producing cons iderable  inhibition of the deaminat ion not only of ty ramine  but 
also of serotonin [8, 13] did not prevent  the st imulation of adenylate deaminase  act ivi ty  obse rved  a f te r  the 
injection of serotonin (Fig. 2: compare  III and IIIa). These resu l t s  indicate that the effect  of serotonin on 
the adenylate deaminase  act ivi ty  of the l iver  mitochondrta ,  unlike ce r ta in  prev ious ly  studied effects  [3, 9] 
of biogenic amines  on Y-amylase  (acid a -g lucos idase)  act ivi ty,  is unconnected with the format ion of s e r o -  
tonin deaminat ion products .  

Evidently not only serotonin but also many compounds re la ted to it can s t imulate  the adenylate dea-  
minase  act ivi ty  of the mitochondria ,  but the opt imal  conditions for  the manifes ta t ion of this effect  differ  
considerably ,  depending on the chemica l  s t ruc tu re  of the compounds. 

An inc rease  in the ra te  of deaminat ion of AMP in the mitochondria  is evidently accompanied  by un-  
coupling of t issue oxidation and oxidative phosphorylat ion.  Uncoupling agents  with different  chemica l  s t r u c -  
tures  a re  known to s t imulate  adenylate deaminase  act ivi ty  in bovine l ive r  mi tochondr ia  [2]. Loss  of ATP 
in the mitochondria  could l imi t  the format ion of cyclic adenos ine -3 ' ,5 ' -monophospha te ,  through which the 
amines  exer t  the i r  action on the functions of many enzyme s y s t e m s  [5]. Stimulation of adenylate deaminase  
act ivi ty a f t e r  adminis t ra t ion  of amines  in vivo could the re fo re  play an impor tant  role in l imit ing the possible  
toxic effect  of the exogenous amine through l imitat ion of the format ion  of cyclic adenos ine -3 ' , 5 ' -monophos -  
phate. 
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