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Amphetamine (5 mg/kg) significantly lowers the serotonin concentration in venous blood 
draining f rom the brain. During hypothalamic stimulation after  pre l iminary  injection of 
amphetamine,  there is a change in the direction of the swing in the serotonin concentration 
in the venous blood (instead of falling, as when the hypothalamus is st imulated before ad-  
minis t ra t ion  of amphetamine,  its concentrat ion r ises) .  Amytal sodium (10 mg/kg) produced 
no regula r  changes in the serotonin concentrat ion in the venous and a ~ e r i a l  blood. 

Reproduction of the behavioral  and autonomic features  of a diencephalic lesion in animals by e lec t r ica l  
stimulation of the hypothalamus has revealed a corre la t ion between changes in the serotonin concentrat ion 
in the blood and CSF and the type of behavioral  response [1, 2]. Charac ter i s t ic  changes in the se ro ton in  
level have been observed in patients with a hypothalamic syndrome during pharmacological  tes ts  with s y m -  
pathomimetic and adrenomimet ic  drugs (amphetamine, adrenalin) and barbi tura tes  [4]. 

The object of the present  investigation was to study the effect of amphetamine and amytal sodium on 
the serotonin concentrat ion in the biological fluids during experimental  reproduct ion of the diencephalic 
syndrome.  

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

Serotonin was es t imated in the blood plasma and CSF by a modification of Udeafriend's  highly sen- 
sitive f luoromet r ic  method [3]. The lower l imit of sensit ivity of the method is about 1 ng/ml .  Elect rodes  
were implanted into var ious  par ts  of the hypothalamus of 12 cats [2l. In a short  experiment  on animals 
immobil ized with listhenon (2 mg/kg) ,  four blood samples were taken f rom the jugular vein and carot id 
a r t e ry  for  serotonin est imation:  1) control;  2) af ter  a ser ies  of 15 stimuli,  30 sec in duration, with an in- 
terval  of 1.5 min between each (parameters  of stimulation: square pulses,  1 msec,  100/sec,  0.5-3 V); 3) 
30 rain af ter  intravenous injection of amphetamine (5 mg/kg) or  amytal  sodium (10 mg/kg);  4) a f t e r a  second 
ser ies  of st imuli ,  s imi lar  to the f i rs t .  

The serotonin level was determined in 13 intact cats before and after  adminis t rat ion of amphetamine 
and amytal sodium in the doses given above; 5 control animals rece ived  no drugs,  but the dynamics of the 
serotonin levels in the CSF and blood was investigated. 

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

The serotonin concentrat ion in venous blood of the 5 intact cats remained unchanged for  30-40 min, 
while in 1 animal the serotonin concentrat ion in the a r te r ia l  blood rose very  slightly. Ei ther  no serotonin 
could be detected in the CSF of the intact cats,  or its concentration was at the lower l imit of sensit ivity 
of the method. 
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TABLE 1. Serotonin Concentrat ion (in ng/mt) in Venous and Ar te r i a l  
Blood before  and af te r  Injection of Amphetamine 

stat is t ical .  Veoou___ s bl_ood Arterial blood ' Arterio-venous difference 

index J before ] after before I after 
injection I injection injection I injection 

M+mp !31,124-7,501<0, 0211'635:2'30 33,154-6, 14 30,604-8,30 

>0", 05 

before after 
injection injection 

--1,33 --t3,81 

>0, 05 >0,05 

TABLE 2. Effect  of Hypothalamic Stimulation and 
Injection of Amphetamine on Serotonin Concentration 
(in ng/ml)  in Venous Blood 

Statistical Initial [ After After injec- I After 
index concn. I lst srimu- tion of am- 2nd stimu- 

Hation ~hetamine lation 

M+m 21.734-4.50 39,61.4-6,55 

<o, 02 

36,07+ I, lO 23,66-/=1,98 

<0, O01 

Amphetamine (7 experiments)  caused a significant decrease  in the serotonin concentrat ion in thevenous  
blood. A decrease  in the serotonin level  in the a r t e r i a l  blood was observed  in 4 of 6 exper iments ,  but on 
the average it was not s tat is t ical ly significant (Table 1). Amytal  sodium had a less  marked  action: in 3 
of 6 exper iments  the serotonin concentrat ion in the venous blood was unchanged; on the whole the changes 
were not s tat is t ical ly significant. Neither  drug a l te red  the serotonin level  in the CSF, Just  as in the control  
cats ,  no serotonin was found in the CSF of these  animals .  

Hypothalamie stimulation a f te r  the previous adminis t ra t ion of amphetamine caused a s ta t is t ical  
increase  in the serotonin concentrat ion in the venous blood,  whereas  in response  to stimulation without ad- 
minis t ra t ion of amphetamine in this s e r i e s  of exper iments  the serotonin level  in the venous blood fell  (Table 
2). Changes in the serotonin concentrat ion in a r t e r i a l  blood under analogous exper imenta l  conditions were  
inconsistent  in direct ion and not s ta t is t ical ly  significant. Stimulation of the hypothalamus af te r  admin is t ra -  
tion of amytal  sodium gave r i se  to negligible or  inconsistent  changes in the serotonin concentrat ion in both 
venous and a r t e r i a l  blood. 

It will be noted that amphetamine lowered the serotonin concentrat ion in blood draining f rom thebra in ,  
while repeated  stimulation of the hypothalamus af ter  p re l iminary  adminis t ra t ion of amphetamine changed 
the serotonin concentrat ion in the venous blood in the opposite direct ion,  and re la t ive ly  more  intensively 
than stimulation without adminis t ra t ion of amphetamine.  It is general ly  accepted that amphetamine exer t s  
its effect  through in te r fe rence  with cateeholamine metabol ism,  although according to some r epo r t s  amphet-  
amine differs  in its action on the metabol i sm of catecholamines  and serotonin [5]. It follows f rom the p re -  
sent resu l t s  that amphetamine promotes  re tent ion of serotonin in the brain t i s sues ,  and possibly for  this 
reason  more  of it is l ibera ted  during hypothalamic stimulation. 

Changes in the serotonin concentrat ion af te r  adminis t ra t ion of amphetamine to patients with a hypo- 
thalamic syndrome and in response  to e lec t r i ca l  stimulation of the hypothalamus in exper imenta l  animals  
were consis tent  in direction,  confirming the value of amphetamine loading as a nonspecifie pharmacological  
t e s t  fo r  the diagnosis of dis turbances  of hypothalamic function. 
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