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Expe r imen t s  on r a t s  showed that 2 -me thy l -2 -benzoy lbenzhydraz ide ,  N , N - d i m e t h y l - a - ( P -  
chlorophenoxy)- f i -a lanine  2 - i sopropy lhydraz ide ,  and imidazo le -4(5) -ca rboxyl ic  acid 2- 
i sopropylhydraz ide  inhibit the oxidation of ser i tonin  by l i ve r  homogenates  to a g r e a t e r  
degree  than its oxidation by bra in  homogenates ,  f l -Phenylaminopropionic  acid hydraz ide ,  
10 -amino - f i - pe rhyd roae r i d i ne ,  1 0 - i s o p r o p y l a m i n o - a - p e r h y d r o a c r i d i n e ,  and 10- i sopropy l -  
amino - f i -pe rhyd roac r id ine  inhibit oxidative deaminat ion of serotonin in l iver  homogenates  
only and have no action on this p r o c e s s  in bra in  homogenates .  Exper imen t s  on r a t s  and 
mice  showed that 1 0 - a m i n o - a - p e r h y d r o a c r i d i n e  and imidazo le -4(5) -ca rboxyl ic  acid 2 - i s o -  
p ropylhydraz ide  definitely blocked the oxidation of serotonin in r a t  bra in  homogenates  but 
�9 d id  not a f f ec t  this p r o c e s s  in mouse  bra in  homogenates .  The compound 2 - m e t h y l - 2 -  
oylbenzhydrazide main ly  inhibits serotonin oxidation in ra t  bra in  homogenates ,  while 4 ,6-  
d ipheny lpyr imid ine-2-ca rboxyl ic  acid 2 - i sopropylhydraz ide  and Nialamide,  on the other  
hand, block the inactivation of serotonin in mouse  b ra in  homogenates  to a g r e a t e r  degree .  

The mos t  p romis ing  compounds for  future cl inical  use as an t idepressan t s  a re  the monoamine oxidase 
(MAO) inhibi tors ,  which act se lec t ive ly  on the brain  enzyme and to a l e s s e r  degree  on l i ve r  MAO [4, 6]. In 
the sea rch  fo r  MAO inhibi tors ,  compar i son  of the act ion of subs tances  on the l i v e r  and bra in  MAO of ani -  
m a l s  of different  spec ies  is thus of g rea t  in te res t .  

F o r  these  r ea s ons ,  in the invest igat ion descr ibed  below the effect  of hydraz ine  and aminope rhydro -  
acr idine de r iva t ives  on the breakdown of serotonin by ra t  l i ve r  and bra in  homogenates  was compared .  

In view of r e p o r t s  in the l i t e r a tu r e  that human MAO and MAO of ce r ta in  spec ies  of exper imenta l  
an imals  a re  equally sens i t ive  to blocking agents  [1, 2], it was  decided to study whether  se lec ted  inhibi tors  
exhibit spec ies  d i f fe rences  in the i r  action on the enzyme.  

E XPE RIME NTAL 

Exper imen t s  were  c a r r i e d  out on albino r a t s  weighing f rom 150 to 200 g and albino mice  weighing 
f r o m  19 to 25 g of both sexes .  The compounds were  injected as aqueous solutions (insoluble compounds 
were  f i r s t  suspended in 0.1% s ta rch  solution). The subs tances  we re  given in doses  of 0.14 LDs0 for  mice .  
The an imals  we re  killed by decapi tat ion 2 and 18 h a f te r  admin is t ra t ion  of the compounds.  The organs  
were  homogenized in the cold in twice the i r  volume of 0.2 M phosphate buffer ,  pH 7.4. MAO act ivi ty  was 
judged f r o m  the quantity of serotonin (4 ~ m o l e s / m l )  broken down during incubation with t i s sue  homogenates  
[3]. Additional ext rac t ion of the serotonin by Ozak i ' s  method [5] was c a r r i e d  out in the expe r imen t s  in 
v i t ro .  The degree  of inhibition of serotonin oxidation (in percent)  was  e x p r e s s e d  as the d i f ference  between 
the quantity of amine des t royed  by organ homogenates  of the control  and exper imenta l  an imals .  
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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  

The compounds d i f fered  in the i r  action on serotonin oxidation and in the different  organs .  Fo r  
example  the compounds NG-4,  SOG-3, and SOG-18,* 2 and 18 h a f t e r  adminis t ra t ion ,  blocked serotonin 
breakdown by r a t  b ra in  homogenates  to a g r e a t e r  degree .  The compounds SOG-7, MT-4,  MT-5 ,  and MT-6 
inhibited serotonin inactivat ion by ra t  l i ve r  homogenates  only (Table 1). 

Species d i f fe rences  in the blocking action of some of the compounds on the enzyme also were  found. 
F o r  example ,  compounds MT-3 ,  SOG-18, and NG-4 c l ea r ly  inhibited serotonin oxidation by r a t  b ra in  ho- 
mogenates  but had a much s m a l l e r  influence on the breakdown of serotonin  by mouse  b ra in  homogenates .  The 
compounds SOG-5 and Nialamide,  on the other  hand, inhibited serotonin oxidation by mouse  bra in  homog-  
enates  to a g r e a t e r  degree  than i ts  oxidation by ra t  bra in  homogenates  (Table 2). 

To de t e rmine  whether  the d i f ference  between the specif ic  action of the tes ted  compounds on the 
organs  a re  connected with the i r  abi l i ty to pene t ra te  into the bra in ,  the blocking effect  of the compounds 
showing the g r e a t e s t  organ-  sPecific ity (SOG- 7 and MT-4) were  compa red  in expe r imen t s  in vtvo and in vi t ro .  
In v i t ro ,  SOG-7 and MT-4 were  found to inhibit serotonin breakdown by both r a t s  l i ve r  and b ra in  homoge-  
nates to about the  s ame  degree  (Table 1). 

The poss ib i l i ty  thus cannot be ruled out that the absence  of a blocking act ion of compounds SOG-7 
and MT-4  in vivo on bra in  MAO can be at t r ibuted to the i r  inabili ty to pene t ra te  into the bra in .  

The s p e c i e s - s e l e c t i v i t y  of action of MAO inhibitors  in vivo m a y  be due to d i f fe rences  in the sens i t iv -  
i ty of MAO f r o m  different  spec ies  of an imals  to the blocking agents .  This  hypothes is  was  conf i rmed  by 
fu r the r  expe r imen t s .  In pa r t i cu l a r ,  the effect  of compounds MT-3  and SOG-18 on the serotonin breakdown 
by ra t  and mouse  b ra in  homogena tes  was compared  in expe r imen t s  in vivo and in v i t ro .  The r e su l t s  
showed that in v i t ro ,  just  as in vivo,  MT-3  and SOG-18 had a m o r e  m a r k e d  inhibi tory act ion on the inact i-  
vation of s e ro ton inby  ra t  b ra in  homogenates  than by mouse  bra in  homogenates  (Table 2). 

Recal l ing s i m i l a r  data for  the sensi t iv i ty  of r a t  MAO to blocking agents  [1, 2], it can be concluded 
that the compounds of the g r e a t e s t  p rac t i ca l  in te res t  a re  those with a ma rked  inhibi tory action on MAO in 
this  spec ies  of exper imenta l  animal .  

1. 
2. 

3, 
4. 

5. 
6. 
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* The chemica l  n a m e s  of the compounc~s a re  given in Tables  1 and 2. 
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