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The adenylate  deaminase  act ivi ty of the mitochondria l  f rac t ion  of r a t  l i ve r  was s t imula ted  
in vivo not only by sero tonin  (5-HT) or  other  biogenic and synthet ic  indolylalkylamtnes ,  but 
also by phenyl-  and imidazolea lky lamines .  5-HT also s t imula ted  adenylate  deaminase  ac -  
t ivity of the l i ve r  mi tochondr ia  of CBA mice.  Actinomyein D or  cycloheximide ,  inhibitors 
of prote in  b iosynthes is ,  p revented  the s t imulat ion of adenylate  deaminase  act ivi ty by 5-HT.  
Theophyll ine,  a phosphod ies t e ra se  inhibitor,  gave a s i m i l a r  effect  only in the p r e s e n c e  of a 
high deg ree  of s t imulat ion of adenylate  deaminase  act ivi ty.  
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A previous  investigation [1] showed that adenylate deaminase  act ivi ty  is s t imula ted  in the mi tochondr ia l  
f rac t ion  of the l i ve r  a f t e r  admin is t ra t ion  of sero tonin  (5-HT) to ra t s .  

The object of this investigation was to reproduce  this phenomenon by means  of other  amines  in o ther  
spec ies  of an imals  and also when prote in  b iosynthes is  is blocked. 

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

The conditions of admin is t ra t ion  of 5-HT and de te rmina t ion  of adenytate  deaminase  act ivi ty  we re  de -  
sc r ibed  p rev ious ly  [1]. All p r epa ra t ions  were  injected ia t raper i tonea l ly .  

Act inomycin D was given as a s ingle dose (1.5 mg/kg [2] 20 min before  5-HT),  cycloheximide  as four  
injections (each of 10 mg/kg [3], the f i r s t  injection 20 rain be fo re  5-HT, then every  2 h thereaf te r ) ,  and theo-  
phylline as two injections (each of 75 mg/kg [4], the f i r s t  injection 20 rain be fo re  5-HT, the second 4 h a f t e r  
injection of 5-HT).  

EXPERIMENTAL RESULTS AND DISCUSSION 

Stimulation of adenylate deaminase activity in the liver was well marked 8 h after injection of 5-HT 
both into rats (noninbred or of the August strain) and into CBA mice; however, the maximal effect in mice 

was produced by a dose of the amine i0 times higher than in rats (Table i). Besides 5-HT, other natural 

or  synthet ic  indolylalkylamines ,  as well  as phenyl-  and imidazolea lky lamines  t y r amine  and h is tamine ,  
s t imula ted  adenylate  deaminase  activity,  but the opt imal  conditions fo r  the obtaining of this effect  differed 
with different  amines  (Table 1). 

Blocking prote in  b iosynthes is  with ac t inomyein  D or  cycloheximide  preven ted  the s t imulat ion of 
adenylate  deaminase  act ivi ty by 5-HT (Table 2); theophylline, a phosphod ies t e ra se  inhibitor,  produced a 
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T A B L E  1. Stimulation of  A d e n y l a t e  D e a m i a a s e  Ae$ivi ty  of  M i t o e h o n -  
d r i a l  F r a c t i o n  of L i v e r  a f t e r  a S ing le  I n t r a p e r i t o n e a I  In jec t ion  of  
A m i n e s  ( M - m )  

Amine 

Serotonin creatinine 
sulfate 

The same 

Tryptamine-HC1 
5- Methoxyt ryptamine, 
HC1 

4,5- Benztryptamine �9 
HCI 

6,7-Benztrvptamine �9 
HC1 ~ 

6- Methoxytryptamine �9 
He1 

a-  Methylt ryptamine �9 
HCI -- 

Tyramine 
Histamine 

Species of animal 

0,15 
1,50 

0,15 

0,30 

0,15 

0,30 

0,15 

0,15 

),075 
0,60 
0,15 

August rats 

CBA mice 

Noninbred rats 

The same 

]SumulaUon of 
~.V.~l AMP deamination 

[ ~.~ ="](in % of control, 
] NZ ~lwithout amines) 

173~ 10,2 (6) 

153-+ 12,6 (4) 

203-+7,9 (14) 

161-----2,4 (3) 

150-'-7,4 (7) 

193-----9,2 (3) 

135~ 1,9 (4) 

126--+-6,4 (4) 

147-+-2,6 (3) 
152+5,8 (4) 
153m4,6 (5) 

p* 

<0,001 

<0,01 

<0,01 

<0,01 

<0,002 

<0,001 

<0,02 

<0,05 

<0,002 
~0,001 
<0,01 

* D i f f e r e n c e s  be tween  v a l u e s  o b t a i n e d  a f t e r  i n j ec t i on  of  a m i n e s  ( e x p e r i -  
men t )  o r  p h y s i o l o g i c a l  s a l i n e  ( con t ro l ) .  
Legend .  N u m b e r  of e x p e r i m e n t s  in p a r e n t h e s e s .  In the  con t ro l ,  l i b e r -  
a t ion  0f a m m o n i a  (in n m o l e s / m i n / m g  p ro t e in )  was  2 .12•  (14) in e x -  
p e r i m e n t s  wi th  n o n i n b r e d  r a t s ,  3 .04•  (4) in Augus t  r a t s ,  and 2.94* 

0.08 (5) in CBA m i c e .  

T A B L E  2. P r e v e n t i o n  by  A c t i n o m y c i n  D, C y c l o h e x i m i d e ,  o r  T h e o p h y l -  
l ine  of S t i m u l a t i o n  of A d e n y l a t e  D e a m i n a s e  A c t i v i t y  of M i t o c h o n d r i a l  
F r a c t i o n  of  R a t  L i v e r  18 h a f t e r  a S ing le  I n t r a p e r i t o n e a l  In jec t ion  of 0,15 
m m o l e / k g  S e r o t o n i n  C r e a t i n i n e  Sul fa te  (M~m) 

Dearnination of 
AMP (in nmoles 

~ lammonia/min/m 
~ [protein) 

I 
Conditions 

Zoutrol 

5-HT 
[Actinomycin D 
ICycloheximide 
Actinomycin D+ 5- HY 
Cycloheximide + 5- HT 

2,39-+0,18 
i 

P<0,001 
[ 3,73-+0,14 

2,57-----0,03 
2,39-+0,27 
2,89~0,~7 
2,5I• 

Ratio expt. / 
control (de- 
g tee of stimu- 
latio n of AMP 
deaminase 
activ.) 

1,56 

Control 

II Experiment (5- HT) 
Control (theophylline) 
Experiment (theophylline + 5-HT) 

Control 

[ Experiment (5 = HT) 
l I l ] Control (th eophylli no) * 

lExpefiment (theophylline + 5-HT) 

1,75+---0,17 
P<0,01 

3,36-----0,21 
2,44-+0,21 
2,24-+0,17 

1,92 

07 2 

1,95+0,05 
P<0,002 

3,00-----0,09 
2.44~0,21 
3,31~-----G l0 

1,54 

1,4t 

* Iden t i ca l  w i th  c o r r e s p o n d i n g  c o n t r o l  to e x p e r i m e n t s  of  s e r i e s  II. 

s i m i l a r  e f fec t  in only t h o s e  r a t s  in wh ich  a d e n y l a t e  d e a m i n a s e  a c t i v i t y  was  s t i m u l a t e d  by  a f a c t o r  of 1 .8 -  

1.9 by  5 -HT (Tab le  2). 

A m i n e s  e v i d e n t l y  s t i m u l a t e  a d e u y l a t e  d e a m i n a s e  a c t i v i t y  b e c a u s e  they  s t i m u l a t e  the  s y n t h e s i s  of the  
a p p r o p r i a t e  e n z y m e .  A c t i v a t i o n  of a d e n y l a t e  c y c l a s e  by  a m i n e s  [5] m a y  m o d i f y  t he  r a t i o  be tw e e n  t h e  a d e n -  
o s i n e  p h o s p h a t e s  in f a v o r  of  AMP [6], and th is  cou ld  s t i m u l a t e  a d e n y l a t e  d e a m i n a s e  s y n t h e s i s .  T h e o p h y l -  
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line, which blocks the hydrolysis of cyclic adenosine-3' ,5 '-phosphate to AMP [5], can prevent this process 
(Table 2). However, there is probably another and less effective (see Table 2) mechanism of stimulation 
of adenylate deaminase activity by amines. 
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