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Tr icyc l i c  an t idepressan t s  imip ramine  (15 mg/kg) ,  anafrani l  (2 mg/kg) ,  and ami t r ip ty l ine  (2 
mg/kg)  lowered  the concentra t ion of l l - h y d r o x y c o r t i c o s t e r o i d s  ( l l -HC)  in the blood p l a sma  
of intact r a t s  by 35-40% 1 h a f t e r  injection and had no effect  on the hormone concentrat ion 
4 h a f t e r  injection. Ant idepressan ts  of the monoamine oxidase (MAC) group - p h e n e l z i n e  
(50 mg/kg) ,  n ia lamide  (100 mg/kg) ,  iproniazid (100 mg/kg), and pargyl ine  (100 mg/kg)  - 
caused no significant change in the l l - H C  level  1 h a f t e r  injection.  All the MAC inhibitors 
t es ted  and imip ramine  diminished the inc rease  in 11-HC concentra t ion a r i s ing  during s t r e s s  
induced by compel l ing the r a t s  to swim in water  at 20-22~ 

It was shown prev ious ly  that i m i p ram ine - l i ke  t r i cyc l ie  an t idepressan t s  inhibit the t r y p t o p h a n - p y r -  
ro la se  act ivi ty  of the ra t  l i ve r  [6]. The absence  of this effect  in expe r imen t s  in v i t ro  as well as on ad rena l -  
ee tomized  an imals  suggested that the inhibition of t r yp tophan -py r ro l a se  ac t iv i ty  is not the r e su l t  of a direct  
action on the enzyme,  but is brought  about through a dec rease  in the ac t iva t ing  effect  of the adrenocor t i ca l  
hormones ,  poss ib ly  through a dec rea se  in the concentrat ion of co r t i cos t e ro ids  in the blood. To t e s t  this 
hypothesis  expe r imen t s  were  c a r r i e d  out to de te rmine  the effect  of t r i eyc l ic  an t idepressan t s  on the con-  
centra t ion of 11 -hydroxycor t i cos t e ro ids  (11-HC) in the blood p l a sma  of r a t s  under normal  conditions and 
during s t r e s s .  

Changes in the concentra t ion of these hormones  during the action of an t idepressan t s  of the mono-  
amine oxidase (MAC) inhibi tor  group,  which have no inhibitory effect  on the t r yp tophan -py r ro l a se  act ivi ty  
of the l ive r  [5], was studied in the invest igat ion descr ibed  below. 

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 220 noninbred male  albino r a t s  weighing 150-250 g. The t r i cyc l i e  
an t idepressan t s  were  injected 1 and 4 h before  decapitat ion in doses in which, as shown by data in the l i t e r a -  
ture  [2], the cha r ac t e r i s t i c  pharmacolog ica l  effects  of this group of p repa ra t ions  ( synerg i sm with amp h e t -  
amine,  an t i r e se rp ine  action, etc.) and also the inhibitory effect  on the t r y p t o p h a n - p y r r o l a s e a c t i v i t y  of the 
l i ve r  were  mos t  c l ea r ly  mani fes ted .  Ant idepressan ts  of the MAC inhibitor group were  injected 1 h before  
decapitat ion in doses comple te ly  inhibiting the MAC act iv i ty  of the b ra in  [3]. All the drugs  were  injected 
in t raper i tonea l ly .  The an imals  of the control  groups rece ived  dist i l led wa te r .  S t ress  was induced in the 
r a t s  by compel l ing  them to swim in wa te r  at 20-22~ for  30 SeCo In this case  decapi ta t ion was c a r r i e d  out 
15 rain a f t e r  the end of swimming .  The 11-HC concentrat ion in the blood p l a s m a  was de te rmined  f luo r i -  
m e t r i c a l l y  [4]. 

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

The t r i cyc l i c  an t idepressan t s  - imip ramine  (15 mg/kg) ,  ami t r ip ty l ine  (2 mg/kg) ,  and anafrani l  (2 m g /  
kg) - lowered the 11-HC concentra t ion in the blood p l a sma  of the intact an imals  by 35-40% (Table 1)o The 
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T A B L E  1. E f fec t  of A n t i d e p r e s s a n t s  on l l - H C  C o n c e n t r a t i o n  in 
Blood P l a s m a  of Ra t s  Unde r  N o r m a l  Cond i t ions  and Dur ing  S t r e s s  

(mean  of f ive  d e t e r m i n a t i o n s  ~ M• m) 

Preparation 

I 0 ~  

II-HC concentration (in tzg %) 
I 

under normal [ 
conditions p [ during stress 

Distilled water . . . . . . . .  
Imipramine . . . . . . . . . .  
Anafranil . . . . . . . . . . .  
Amitriptyline . . . . . . . . .  
Distilled water . . . . . . . .  
Phenelzine . . . . . . . . . . . .  
Iproniazid . . . . . . . . . . .  
Distilled water . . . . . . . .  
Nialamide . . . . . . . . . . .  

2 

~o 
I00 

lOO 
Pargyline . . . . . . . . . .  I00 

Distilled water. . . . . . . . .  
Imipramine . . . . . . . .  
Anafranil , .  . 
Amitriptyline . . . . . . . . .  

4h  

2 

1 h after injection 
35,41+3,75 
22,40+1,48 
24,30__+1,69 
22,50--+2,51 
49,20-+4,96 
48,80-+5,49 
57,6O-+6,94 
36,50-+6,39 
41,60-+5,59 
54,80-+2,14 

after injection 
38,20-+4,45 
47,50-+3,70 
43,50-+4,60 
46,20--+4,99 

<0,01 
40,02 
~0,05 

N$ 
NS 

NS 
NS 

NS 
NS 
NS 

L e g e n d .  us)  not  s i g n i f i c a n t  c o m p a r e d  with  group 
c e i v i n g  d i s t i l l e d  w a t e r .  

63,38___5,49 
34,40__+3,03 40,01 
59,60___6,60 NS 
67,20+__4,57 NS 
97,6O• 
73,60__+6,22 40,05 
65,20+3,22 40,02 
74,00___5,51 
56,80__+4,86 40,05 
56,40-+-2,34 40,02 

65,10-+4,55 
65,30-+-6,50 NS 
61,90+__6,70 NS 
67,20__+5,73 NS 

of a n i m a l s  r e -  

e f f ec t  of t h e s e  s u b s t a n c e s  a p p e a r e d  1 h a f t e r  i n j ec t ion ,  and at  the  t i m e  of t h e i r  m a x i m a l  i n h i b i t o r y  e f fec t  on 
the  t r y p t o p h a n - p y r r o l a s e  a c t i v i t y  4 h a f t e r  i n j e c t i o n  the  11-HC c o n c e n t r a t i o n  was  i n d i s t i n g u i s h a b l e  f r o m  
the c o n t r o l .  The  d e v e l o p m e n t  of the  i n h i b i t o r y  e f fec t  of the  a n t i d e p r e s s a n t s  on t h e t r y p t o p h a n - p y r r o l a s e  a c -  
t i v i t y  a f t e r  the  d e c r e a s e  in the  l l - H C  l e v e l  i s  e v i d e n c e  in s u p p o r t  of the  v iew tha t  t h e i r  i n h i b i t o r y  a c t i o n  on 
the e n z y m e  t a k e s  p l a c e  i n d i r e c t l y  t h rough  a d e c r e a s e  in the  a c t i v a t i n g  e f fec t  of a d r e n o c o r t i c a l  h o r m o n e s  on 
the e n z y m e .  

A n t i d e p r e s s a n t s  of the MAO i n h i b i t o r  g roup  - p h e n e l z i n e  (50 m g / k g ) ,  i p r o n i a z i d  (100 m g / k g ) ,  p a r g y l i n e  
(100 m g / k g ) ,  and  n i a l a m i d e  (100 m g / k g )  - had  no s i g n i f i c a n t  e f fec t  on the  11-HC c o n c e n t r a t i o n  in the  b lood  
p l a s m a  of the  in t ac t  r a t s  1 h a f t e r  i n j e c t i o n .  

In s t r e s s  i nduced  by  b r i e f  s w i m m i n g  the l l - H C  c o n c e n t r a t i o n  was  a p p r o x i m a t e l y  doub led .  Of the  t r i -  
c y c l i c  a n t i d e p r e s s a n t s  t e s t e d  only i m i p r a m i n e ,  i n j e c t e d  45 ra in  b e f o r e  s w i m m i n g ,  p r e v e n t e d  e l e v a t i o n  of the  
I 1 - H C  l e v e l  u n d e r  the  in f luence  of s t r e s s .  

As  Tab le  1 shows ,  a l l  t h e a n t i d e p r e s s a n t s  t e s t e d  f r o m  the MAO i n h i b i t o r  group d i m i n i s h e d  the i n c r e a s e  
in the  11-HC c o n c e n t r a t i o n  induced  b y  s t r e s s .  

The e f f ec t  of t h e s e  two g roups  of a n t i d e p r e s s a n t s  on the l l - H C  c o n c e n t r a t i o n  in the  b l o o d  p l a s m a  of 
the  r a t s  thus  d i f f e r e d  to  s o m e  e x t e n t .  A m o r e  c h a r a c t e r i s t i c  f e a t u r e  of the  t r i c y c l i c  a n t i d e p r e s s a n t s  was  a 
d e c r e a s e  in the  in i t i a l  l l - H C  l eve l ,  w h e r e a s  the  e f fec t  of MAO i n h i b i t o r s  was  m a n i f e s t e d  d u r i n g  s t r e s s .  
Howeve r ,  t h i s  d i f f e r e n c e  was  not  so  g r e a t  if it  i s  r e m e m b e r e d  tha t  the  l l - H C  c o n c e n t r a t i o n  t aken  as  i n i t i a l  
(normal )  in t h e s e  e x p e r i m e n t s  d e p e n d e d  on m a n y  f a c t o r s  c o n n e c t e d  wi th  the  e x p e r i m e n t a l  c ond i t i ons  ( t r a n s -  
f e r  of the  r a t s  f r o m  the v i v a r i u m  to the l a b o r a t o r y ,  the  w o r k i n g  n o i s e  in the l a b o r a t o r y ,  the  w e i g h i n g  p r o  ~ 
c e d u r e ,  the  i n j e c t i o n s ,  and  so  on, a l l  c a p a b l e  of i n c r e a s i n g  c o r t i c o s t e r o i d  s e c r e t i o n  wi thou t  any a dd i t i ona l  
s t r e s s  [8]) so  tha t  e s s e n t i a l l y  a l l  the  a n t i d e p r e s s a n t s  t e s t e d  d i m i n i s h e d  the  i n c r e a s e  in l l - H C  c o n c e n t r a t i o n  
induced  b y  s t r e s s ,  a l though  the  e f fec t  of the  t r i c y c l i c  g roup  of a n t i d e p r e s s a n t s  was  m a n i f e s t e d  in r e s p o n s e  
to  s t r e s s  of l o w e r  i n t e n s i t y .  

T h e s e  r e s u l t s  a r e  in a g r e e m e n t  wi th  o t h e r s  showing  tha t  the t r i c y c l i c  a n t i d e p r e s s a n t s ,  in d o s e s  c l o s e  
to  t h o s e  u sed  in the  p r e s e n t  e x p e r i m e n t s ,  p r e v e n t  the  i n c r e a s e  in the  b lood  11-HC c o n c e n t r a t i o n  in r a t s  
d u r i n g  o t h e r  t y p e s  of s t r e s s  [10]. 

Can the d e c r e a s e  in the  c o r t i c o s t e r o i d  c o n c e n t r a t i o n  u n d e r  the  in f luence  of a n t i d e p r e s s a n t s  have any 
b e a r i n g  on the t h e r a p e u t i c  a c t i o n  of t h e s e  s u b s t a n c e s  ? The a n s w e r  is  e v i d e n t l y  ye s ,  b e c a u s e  the  m o s t  c o m -  
mon ef fec t  of a n t i d e p r e s s a n t s  in d e p r e s s e d  p a t i e n t s  i s  in fac t  a d e c r e a s e  in the  e x c r e t i o n  of c o r t i c o s t e r o i d s  
wi th  e l e v a t i o n  of t h e i r  i n i t i a l  l e v e l  [1]. Dur ing  a p r o l o n g e d  t h e r a p e u t i c  e f fec t  the a d r e n o c o r t i c a l  func t ion  is  
a l s o  r e s t o r e d  to  n o r m a l .  
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Possibly as a result  of the decrease in the corticosteroid level during administration of antidepres- 
sants to these patients, the tryptophan-pyrrolase activity of their l iver is inhibited, leading to changes in 
tryptophan-metabolism and to activation of central serotoninergic processes,  i.e., to changes linked with 
the genesis of depression [7] and with the thymoanaleptic action of antidepressants [9]. 
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