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The action of serotonin in stimulating the function of the adrenal cor tex has been demonst ra ted  ex- 
per imental ly  [3, 4, 9]. However, the mechanism of this effect has not been studied. In experiments  in 
vi tro,  serotonin~dded to the incubated adrenals  in a dose of 0.5-1 rag, gave a steroidogenic effect [6, 7]. 
The possibil i ty that this amine acts  d i rec t ly  on the adrenal cor tex was confirmed by experiments  on hypo- 
physectomized dogs: 0.01-0.03 mg serotonin, when added to every 100 ml of blood used for perfusing the 
adrenals ,  caused a rapid and marked increase  in the secre t ion of hydrocor t isone [9]. On the other  hand, 
the parentera l  administrat ion of serotonin to ra ts  in a dose of 0.25-5 m g / k g  was accompanied by s t imula-  
tion of adrenal  cor t ical  function, which was not observed af ter  hypophysectomy [3, 4]. It was concluded 
f rom these experiments  that the pituitary part icipates  in the mechanism of action of serotonin on adrenal  
cor t ica l  function. 

However, experiments  in which serotonin is administered parentera l ly  cannot determine whether or  
not it has a central  action, not only because of the poor permeabil i ty  of the blood-brain  b a r r i e r  for  this 
amine  [5, 8], but also because this method of administrat ion does not rule out the possibil i ty of the p r i -  
m a r y  action of serotonin on peripheral  serotoninergic  s t ruc tures .  

In the present  investigation an attempt was made to d iscover  whether serotonin may exert  a central  
effect on the hypothalamus - p i t u i t a ry - ad rena l  sys tem when injected d i rec t ly  into the ce reb ra l  ventr ic les  
af ter  t ransect ion of the brain stem, i.e., in experiments  permitt ing differentiation between the central  and 
per ipheral  actions of serotonin.  

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

Experiments  were ca r r i ed  out on male guinea pigs. For  subcutaneous injection the serotonin and its 
p recu r so r ,  5-hydroxytryptophan,  were dissolved in distilled water  and injected in doses  of 2 and 100 mg 
per  kg, respect ively .  In control  experiments  the corresponding volume of distilled water  was injected. For  
adminis t rat ion through a cannula introduced into the la teral  ventr icle  of the brain,  the serotonin (200 ~g) 
was dissolved in Tyrode solution warmed to body t empera tu re  and injected in a volume of 0.04 ml, af ter  
which the cannula was washed out with the same volume of Tyrode solution. The volume of the cannula 
did not exceed 0.02 ml. Since se ro ton in -c rea t in ine  sulfate was used in the experiments  and the pH of the 
serotonin solution injected into the ventr icle  was 5.94, to exclude the effect of the acid medium and the 
creat inine solution as well as the Tyrode solution, in a special  ser ies  of control  experiments  creatinine 
solution was injected in a volume equivalent to the serotonin given and with its pH adjusted to 5.94. The 
indicator  of a change in the function of the p i t u i t a ry - ad rena l  system was the level of 17-hydroxycor t ico-  
s teroids  in the per ipheral  blood plasma [1]. Blood for investigation was taken 1 h after  injection of se ro -  
tonin and 2.5 h af ter  administrat ion of 5-hydroxytryptophan. In the la t ter  case  this t ime  interval  can be 
considered adequate for  a significant increase  in the serotonin content in the brain  [2]. 

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

The resul ts  of the pre l iminary  investigation showed that the subcutaneous injection of serotonin 
causes  a marked inc rease  in the level of 17-hydroxycor t icos teroids  in the peripheral  blood plasma (Table 1). 
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Table  1. Concentration of 1 7 - H y d r o x y c o r t i c o s t e r o i d s  
in Blood of Guinea P igs  with an Intact  Bra in ,  M + m 

Substances 
injected 

)istilled water 

;arotonin (200 

Mode of 
injection 

Subcutan. 

)istilled water 
[ Subcutan. 

-Hydtoxytrypto- I 
phan (,100 mg [ 
pet ~g) 1 

Tyrod e solution Into the 
Serotordn (200 lateral 
Jig) ventricle 

Conc. of 17- 
hydroxycortico 1 
steroids (pg%) 

42,63-+2,87 

148,69--I0,28 

50,80-+4,76 

121,20• 

56,30-+6,24 
127,16-+ 19,35 

<0,001 

<0,001 

<0,002 

N o .  o] 

anima 

20 

15 

14 

Table  2. Concen t ra t ion  o f  1 7 - H y d r o x y c o r t i c o s t e r o i d s  
in the Blood of Guinea P igs  with Mesencepha l i c  
T r a n s e c t i o n  of the Bra in ,  M �9 m 

Substances in-  
jected into 
lateral  ventr icle  

Tyrode solution 

Creatininc ] 
sulfate 

S e r o t o p A n  

(200 ~g) 

' I Conc. of 17-hydroxycorti- 
costeroids (pg%) 

o,~= I 1 h after 
,'~.o transection 
,..j o 

1 58,69_+ 6,05 
62,32-+ 6,01 
69,91 -+ 9,96 
66,60-+ 6,18 

54,85- + 5,91 
61,72-+ 3,57 

61,00• 
75,85-+ 7,24 

34 78,12-+8,78 
69,55• 6,82 

I h after injec- 
tion (2 h after 
transection 

61,55----_ 8,49 
73,40--+ 3,21 
79,88----- 15,93 
75,76-+6,76 

51,15_+4,92 
51,98-+ 6,64 

86,20___ 7,00 
99,32__+ 8,18 

124,51 _ 19,05 
111,44___ 15,58 

>0,1 
>0,1 
>0,1 
>0,1 

>0,1 
>0,1 

<0,01 
<0,05 
<0,05 
<0,05 

f___ See figure. 

Z 

17 
l0 
8 
9 

F ig .  1. D i a g r a m  showing the b ra in  of a guinea  pig. 
Explanat ion in text .  

However ,  it could not be  concluded f r o m  th is  fact  
a lone  tha t  s e ro ton in  m a y  exe r t  a c en t r a l  ac t ion  
on the p i t u i t a r y - a d r e n a l  s y s t e m .  At the  s a m e  
t ime ,  the poss ib i l i ty  of a c e n t r a l  ac t ion  of  s e r o -  
tonin c o u l d  not be ru led  out,  because  s t imula t ion  
of ad r ena l  co r t i c a l  funct ion was  a l so  ]brought 
about  by i t s  p r e c u r s o r ,  5 - h y d r o x y t r y p t o p h a n  
(Table 1), which, unl ike se ro ton in ,  p e n e t r a t e s  
r e a d i l y  th rough  the b lood -b ra in  b a r r i e r  [2, 8]. 

In the  next s e r i e s  of e x p e r i m e n t s ,  s e r o -  
tonin was  injected into the  l a t e r a l  v e n t r i c l e  of 
the expe r imen ta l  an ima l s .  One hour  a f t e r  i n j ec -  
t ion  of  th i s  p repa ra t ion ,  the c o n c e n t r a t i o n  of 17- 
h y d r o x y c o r t i c o s t e r o i d s  in the blood of the guinea  
pigs was  i n c r e a s e d  (Table 1). It was  pos tu la ted  
on the b a s i s  of  t he se  r e s u l t s  tha t  s e ro ton in  m a y  
have a d i r e c t  cen t r a l  ac t ion  on the  h y p o t h a t a m u s -  
p i t u i t a r y - a d r e n a l  s y s t e m .  However ,  t he se  ex -  
p e r i m e n t s  in which se ro ton in  was  injected into 
the  ven t r i c l e  of an an imal  with an intact  b r a in  
cou ld  not c o m p l e t e l y  ru le  out the poss ib i l i t y  that  
the c o r r e s p o n d i n g  s t r u c t u r e s  at  the  p e r i p h e r y  
w e r e  exci ted by the  t r a n s m i s s i o n  of i m p u l s e s  
a r i s i n g  in the  brair~ a f t e r  i n t r a v e n t r i c u l a r  i n j ec -  
t ion  o f  s e ro ton in  a long the  e f f e ren t  pa thways  
th rough  the spinal  co rd ,  with a subsequent  s e -  
c o n d a r y  r eac t i on  on the p i t u i t a r y - a d r e n a l  co r t ex  
s y s t e m .  

To d i f f e ren t i a t e  between the d i r e c t  c e n t r a l  
ac t ion  of  s e ro ton in  and i ts  p e r i p h e r a l  effect ,  in 
the  next  s e r i e s  of  e x p e r i m e n t s  s e ro ton in  was  in -  
j ec ted  into an ima l s  undergo ing  the fol lowing 
types  of  t r a n s e c t i o n  of  the b ra in  s t e m  (see f igure) :  
cauda l ly  to  the  i n f e r io r  col l icul i  and to the pons; 
be tween the  s u p e r i o r  and in f e r io r  co l l icu l i  and 
r o s t r a l l y  to  the  pons; t h rough  the  i n f e r i o r  co l l i -  
cull  and r o s t r a l l y  to the ports ; th rough  the s u p e r i o r  
col l icul i  and be tween  the m a m m i l l a r y  bodies  and 
the  ports. 

One hour  a f te r  in jec t ion of  s e ro ton in  into 
the l a t e r a l  ven t r i c l e ,  aga ins t  the  background  of 
t he se  t ypes  of t r a n s e c t i o n  of  the  b ra in ,  an in-  
c r e a s e  in the concen t r a t i on  of 1 7 - h y d r o x y c o r t i c o -  
s t e r o i d s  was  found in the  p e r i p h e r a l  blood p l a s m a  
of the  guinea  p igs .  Nei ther  T y r o d e  solut ion n o r  
c r ea t in ine  su l fa te  p roduced  such  an effect  (Table 
2). The d i f f e r ence  in the d e g r e e  of e levat ion of 
the c o r t i c o s t e r o i d  level  a f t e r  in ject ion of  s e r o -  
tonin  in conjunct ion  with the  d i f fe ren t  types  of  
t r a n s e c t i o n  was  not s t a t i s t i c a l l y  s igni f icant  (P  > 
0.05). The r e s u l t s  of  t h e s e  e x p e r i m e n t s  show 
tha t  se ro ton in ,  when in jec ted  into the l a t e ra l  
ven t r i c l e  in condi t ions  ru l ing  out the poss ib i l i ty  
of i ts  pe r iphe ra l  effect ,  c a u s e s  s t imula t ion  of the 
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activi ty of the p i t u i t a r y - a d r e n a l  sys tem.  Consequently, serotonin has a d i rec t  centra l  action on this sys -  
t em.  

It may  be concluded that serotonin par t ic ipates  in the centra l  regula tory  mechanisms of the hypo- 
t h a l a m u s - p i t u i t a r y - a d r e n a l  cor tex  sys tem.  
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