
EFFECT OF PHENYGAM ( f l - P H E N Y L - T - A M I N O B U T Y R I C  

A C I D )  ON T H E  P I T U I T A R Y - A D R E N A L  S Y S T E M  O F  R A T S  

K.  A .  K h a u n i n a  a n d  I .  B .  P r a k h ' e  UDC 612.432 +612.452].014.46 �9 

615.214.24 : 547.466.24 

Phenygam inc rea se s  the l l - h y d r o x y c o r t i c o s t e r o i d  ( l l -HCS) concentrat ion in the blood p l a s m a  
and adrenals  of r a t s .  Dexamethasone sl ightly modif ies  the action of phenygam but hypophy- 
s ee tomy  abol ishes  it complete ly .  Compar ison  of the effect  of Dexamethasone on the action of 
phenygam and o ther  psychotropic  agents that also r a i se  the p l a sma  l l - H C S  level  shows a dif- 
ference in the mechan i sm of the s t imulant  action of phenygam and ce r ta in  neurolept ics  (chlor-  
p romaz ine ,  haloperidol) and t ranqui l i ze rs  (meprobamate ,  seduxen). 
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Phenygam - f l -pheny l -T-aminobu tyr ic  acid - is an or iginal  Soviet p r epa ra t ion  with a sedat ive and 
tranquil izing action [1, 7, 8]. In connection with this s p e c t r u m  of its pharmacologica l  act ivi ty  it was de- 
cided to study the effect  of phenygam on the p i tu i t a ry -ad rena l  sys t em,  with its ro le  in the fo rmat ion  of r e -  
actions of s t r e s s ,  tension, anxiety,  e tc . ,  i .e. ,  s ta tes  for  which the adminis t ra t ion  of phenygam is indicated. 

EXPERIMENTAL METHOD 

Exper iments  were  c a r r i e d  out on male  r a t s  weighting 160-240 g at all seasons  of the yea r .  In this way 
it was hoped to explain the considerable  fuc tua t ions  in the no rma l  values and the s eve r i t y  of the reac t ions .  
To reduce  to a min imum changes eonncected with a change of envi ronment ,  the r a t s  were  brought into the 
l abo ra to ry  24 h before the exper iment .  The 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 -HCS) in the blood p l a sma  and 
adrenals  were  de te rmined  f luo r ime t r t caUy  by the method of Usvatova and Pankov [4] in the modificat ion of 
Stabrovski i  and Severovostokova [3] on a type BIAN f luo r ime te r .  Hypophysectomy was c a r r i e d  out by the 
t r ansocu l a r  route ,  using a s emi s t e r eo t ax i c  appara tus  designed by Fedotov and Bagramyan  [5, 6]. The ra t s  
were  used in the exper iment  on the 3rd or  4th day a f te r  the operat ion.  The c o r r e c t  and total  r emova l  of the 
p i tu i tary  was ver i f ied  a f t e r  decapitation by visual  inspection of the region of the se l la  ture ica .  The adrenals  

were  homogenized in a mixture  consis t ing of 25% ethanol 
TABLE 1. Effect  of Phenygam on l l - H C S  
Concentrat ion in Rat Blood P l a s m a  

Dose I ll-HCS concenlxation (pg %) Preparation (mg/kg) 

Water 
Phenygam 25 

50 
75 

100 
200 

9,2-~0,3 (57) 
11,7---0,24 (13) 
20,3• 1,84. (18) 
26,8--- 1,55. (7) 
29.4-- 1,09" (39) 

25,4--0,71" (22) 

Notes: 1) Decapitation 60 min a f te r  injection 
of phenygam. Number  of r a t s  in pa ren theses .  
2) Resul ts  for  which P < 0.001 marked  by an 
as t e r i sk .  

and 75% physiological  sal ine.  ACTH was injected sub-  
cutaneously and the o ther  p repara t ions  in t raper i toneal ly .  

EXPERIMENTAL RESULTS AND DISCUSSION 

Intraperitoneal injection of phenygam led to a def- 
inite increase in the II-HCS concentration in the blood 
plasma of the rats (Table I). This rose considerably 
after a dose of 50 mg/kg, but any further increase in 
response to a subsequent increase in dose was small. 
Because of this fact, all subsequent tests were carried 
out with a dose of i00 mg/kg, giving a stable effect that 
was always reproducible. 

L a b o r a t o r y  of Psyehopharmaco logy ,  V. M. Bekhterev  Leningrad Psychoneurologica l  Sc ient i f ic -Re-  
s e a r c h  Insti tute.  (Presented  by Academic ian  of the Academy of Medical Sciences of the USSR V. V. 
Zakusov.) Trans la ted  f r o m  Byulleten v l~ksperimental tnoi  Biologii i Meditsiny,  Vol. 78, No. 8, pp. 64-68, 
August,  1974. Original  a r t ic le  submit ted  Sep tember  28, 1973. 

�9 19 75 Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission of  the publisher. A copy of  this article is available from the publisher for $13. 00. 

904 



TABLE 2. E f f ec t  of  P r o l o n g e d  A d m i n i s t r a t i o n  of P h e n y g a m o n  l l - H C S  
C o n c e n t r a t i o n  in Rat  Blood P l a s m a  

Group 
No, 

Preparation 
administration injection on the 
for 9 days 10th Cay, 1 h before 

sacrifice 

Water Water 
Phenygam 

Phenygam Water 
,, Phenygam 

II-HCS concn. 

9,6-+ 1,2 
39,0• 
7,l-+0,5 

26,3--+2,76 

P~-2<0,001 
P~-a>0,05 
P2_4<0, O1 

Note :  E igh t  r a t s  in e a c h  g roup .  P h e n y g a m  i n j e c t e d  once a day  in 
a dose  of 100 m g / k g .  

TABLE 3. E f fec t  of P h e n y g a m  on l l - H C S  
C o n c e n t r a t i o n  in Blood  P l a s m a  and A d r e n a l s  
of Ra ts  

�9 ll-HCS concentration 

Preparation in plasma in adrenals 
(in ~ g %) (in U g/g) 

Water 13,6-+ 1,7 745,3~ 163,1 (18,3• 
Phenygam 39,1--+3, 6 1602,3-+159,1 (17,820,6) 

N o t e s .  1) E a c h  g r o u p  c o n t a i n e d  13 r a t s .  
P h e n y g a m  i n j e c t e d  1 h b e f o r e  d e c a p i t a t i o n  
in a dose  of 100 m g / k g .  2) W e i g h t  of  a d r e -  
n a l s  in r ag /100  g body  we igh t  tn p a r e n t h e s e s .  

The m a x i m a l  e f fec t  was  found a f t e r  30 min  (it was  
not  t e s t e d  soone r )  and  i t  p e r s i s t e d  f o r  m o r e  than  3 h. 
The changes  in the  l l - H C S  c o n c e n t r a t i o n  in the  p l a s m a  
o c c u r r e d  s i m u l t a n e o u s l y  w i th  the  p h a r m a c o l o g i c a l  e f -  
f ec t s  (on m o t o r  a c t i v i t y ,  m o v e m e n t  c o o r d i n a t i o n ,  body  
t e m p e r a t u r e )  of  p h e n y g a m ,  w h i c h  w e r e  c l e a r l y  v i s i b l e  
as early as 30 rain after injection of the preparation and 
continued for 2-4 h, depending on the dose given. The 
ability of phenygam to increase the plasma II-HCS con- 
centration was maintained during its prolonged admin- 
istration (for i0 days), although, like the pharmacolog- 
ical effects, it became a little weaker. 

Besides increasing the II-HCS concentration in 
the blood plasma, phenygam also increased their con- 
centration in the adrenals, although the weight of the 
adrenals was unchanged (Table 3). 

To s t u d y  the n a t u r e  of  the  i n c r e a s e  in l l - H C S  induced  by  p h e n y g a m  the s u b s t a n c e  D e x a m e t h a s o n e  was  
used ,  f o r  in the  m o d e r n  v iew [2, 11, 13], i t  i nh ib i t s  the  s e c r e t i o n  and l i b e r a t i o n  of A C T H  m a i n l y  t h r o u g h  in -  
h ib i t ing  the  l i b e r a t i o n  of  c o r t i c o t r o p i n - r e l e a s i n g  f a c t o r  f r o m  the  h y p o t h a l a m u s ;  i t s  w e a k e r  e f f ec t  on o t h e r  
s t r u c t u r e s  of the  m e s e n c e p h a l o n  and on the  p i t u i t a r y  i t s e l f  is  l i k e w i s e  not  r u l e d  out .  The r e s u l t s  g iven  in 
Tab le  4 show tha t  d e x a m e t h a s o n e  m o d i f i e d  the  a c t i o n  of  p h e n y g a m  n e g l i g i b l y  c o m p a r e d  w i th  o t h e r  s u b -  
s t a n c e s .  

T A B L E  4. E f fec t  of  D e x a m e t h a s o n e  on A c t i o n  of P h e n y g a m  
and O t h e r  P s y e h o t r o p i e  Agen t s  and  AC TH 

Preparation 

I 
[ ll-HCS Concentration (pg %) Dose 
I- (mg/kg) ~ j ~  ~ j ~ T t i - ~  
[of Dexa= of Dexa= , 
lmethasone methasone ] 

Water 
Phenygam 
GHBA 
Chlorpromazine 
Haloperidol 
Meprobamate 
Ser 
ACTH 

IOO 
a00 

I0 i 
15 units 

t 8,1~-0,2 (17) 
27,5-+--- 1,8 (18) 
43,9-*- 3,9 (6) 

25,t-----2,3 (6) 
26,7-+2,3 (6) 
29,4-- 4,0 (6) 
26,32 1,0 (10) 
26,8---+-0,8 (7) 

2,2• (t0) 
21,6m 1,5 (18) 
42,4--+0,8 (5) 
3,5-----0,2 (b~ 
6,6• 1,2 (6) 
9,92 1,1 (6) 
9,7-+2,3 (17) 

26,1--- + 1,6 (7) 

0,001 
O0 

Not sigr'lilicantly 
0,00 l 
0,00 i 
0,00 i 
0,001 

Not significantly 

Note .  D e x a m e t h a s o n e  i n j e c t e d  2 h b e f o r e  the  p r e p a r a t i o n s  in 
a dose  of 0.6 mg/kg;  p r e p a r a t i o n s  t h e m s e l v e s  i n j e c t e d  1 h 
b e f o r e  d e c a p i t a t i o n .  N u m b e r  of  r a t s  in g r o u p  shown in p a r e n -  
t h e s e s .  
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TABLE 5. 

N.. 
Group Group of ariimals 

Intact 

Effect  of Hypophysectomy on the Action of Phenygam 

Blond ,lasma 

Preparation 11-HCS (~g qo) P 

Water 12,7-+-0,9 
(37) 

Phenygam 25,7-- 3,6 Pl- s<0,001 
(5) 

Undergoing mock 
operation 

Hypophysectomized 

Wate~ 

Phenygam 

Water 

Phenygam 

5,4-- + 1,3 Pl- s<0,00 I 
(6) 

25,1"-2,5 Pa- i<0,001 
(7) 

1,7"+-0,3 
(13) 

2,0+0,4 
03) 

�9 P , -5<0,0Ol  

Ps-6 Not 
significantly 

Cu 
m o 
~9 

Group of 
animals 

lntact 

Prepara- _ 
tion I wt. (mg/100g)l 

r ater 
~henygan 

Unmd~cr ~~ " 1 Warer 
eration [henygam 

Adrenals 

II-HCS 
P (in li g/g) 

HyP~ /Cater 
secto- ~henygam mized 

14,0-+0,3 
14,0~0,5 

17,6m 1,6 

14,0~ 1,1 

11,3-+-0,3 
12,3+0,4 

I PI-2 Not 
significantly 

Pl-s<O,O01 

P~- 4 Not 
signifantly 

P1-5<0,001 
P1-o Not 

significantly 

1036,0-- 140.3 
1854,0-*- 145,6 

450,0 ~- 121,2 

977,0~ 124,5 

240,0~ 45,7 
100,0-----37,7 

Pl-s<O,O01 

PI-S Not 
significantly 

p~_ 4<0,02 - 

P1-5<O,O01 
P1_6=0,05 

Note. Phenygam injected 1 h before  decapitat ion in a dose of 
100 mg/kg .  Number  of r a t s  in pa ren theses .  

To study the role  of the pi tui tary  in the s t imulant  action of phenygam a s e r i e s  of exper imen t s  was 
c a r r i e d  out on hypophysectomized r a t s .  The resu l t s  in Table 5 show that  phenygam does not r a i se  the l l -  
HCS level  in the p l a s m a  and adrenals  of hypophysectomized ra t s .  Phenygam thus does not act  d i rec t ly  on 
the adrenal .  In hypophysectomized r a t s ,  m o r e o v e r ,  the sedat ive  action of phenygam was not weakened. It 
follows f r o m  these resu l t s  that  the action of phenygam is indirect ,  through its effect  on the pi tui tary.  How- 
eve r ,  to answer  the question whether  phenygam acts d i rec t ly  on the p i tu i tary  or  on meseneephal ic  s t r u c -  
tu res  connected with the pi tui tary ,  and also to es tab l i sh  whether  an important  role  in this action is played 
by re f lex  effects  f r o m  the pe r iphery ,  fu r the r  exper imen t s  must  be c a r r i e d  out, notably exper iments  in which 
phenygam is applied d i rec t ly  o n t o  the p i tu i tary  in doses without a r e so rp t i ve  action. 

It is in teres t ing  to compare  the r e su l t s  descr ibed  above on the s t imulant  effect  of phenygam on the 
p i tu i t a ry -adrena l  s y s t e m  of r a t s  with the obse rved  effects  of o ther  psychot ropie  drugs.  

Many psychotropie  agents are  known to increase  the act ivi ty  of the p i tu i t a ry -adrena l  s y s t e m  and to 
inc rease  the concentrat ion of cor t i cos te ro ids  in the p l a s m a  and adrenals  [10]. However,  the m e c h a n i s m  of 
the s t imulant  action of these  drugs evidently differs f r o m  that  of phenygam. Reserp ine  and ch lo rp romaz ine  
s t imulate  the l ibera t ion  of co r t i co t rop in - re l eas ing  fac tor  f r o m  the hypothalamus [9, 12], as a r e su l t  of which 
the co r t i cos t e ro id  level  is r a i sed .  As the p resen t  exper imen t s  showed, the effect  of ch lo rpromazine  is c o m -  
ple te ly  abolished by dexamethasone.  Poss ib ly  the other  psychotropic  agents studied (haloperidol,  m e p r o -  
bamate ,  seduxen) act  through the hypothalamus,  for  the i r  effect  also was abol ished by dexamethasone.  So 
f a r  as phenygam and the compound GHBA (the sodium sal t  of 7 -hydroxybu ty r i c  acid) with a c lose ly  r e -  
l a ted  s t ruc tu re  a re  concerned,  the i r  effect ,  l ike that of ACTH, was unchanged by dexamethasone.  It must  
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accordingly be postulated that phenygam acts not through the hypothalamus, but either through certain other 
mesencephalic structures or through direct stimulation of the pituitary gland. 
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