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Phenmetrazine (2-phenyl-3-methyl- te t rahydro- l ,4-oxazine)hydrochlor ide* is a drug depressing appetite and 
thus of value in the treatment of pathological obesity. The literature at present is based largely on clinical ma-  
terial [2, 4, 5, 8, 12, 15]. A decrease in the body weight (by approximately 5% in 15 days) has also been found in 
experiments on animals on account of depression of the appetite [16]. 

It has been suggested that phenmetrazine acts through the central nervous system, namely through the hypo- 
thalamus [9], which contains, as experiments on animals have shown, two "centers" regulating the demand for food 
[8, 7, 13, 14]. This hypothesis concerning the mechanism of action of this drug may be verified experimentally by 
studying the action of gracidin on rats in which the "satiety" center of the hypothalamus has been destroyed, 

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

Experiments were conducted on 30 female albino rats weighing 180-220 g in which zones of destruction had 
been produced by means of a stereotaxic apparatus [1] bilaterally in the region of the ventromedial nuclei of the 
hypothalamus (the "satiety center"), leading to the development of obesity. The animals were subdivided into 
groups depending on the time elapsing between the operation and the beginning of administration of phenmetrazine: 
group 1) 1.52 months (the period of intensive gain in weight); and group 2) 3 months, when the animals had attained 
a considerable degree of obesity and gained comparatively Iittle additional weight. 

The Hungarian preparation of phenmetrazine (gracidin) was used. It was given by mouth through a tube 
twice daily. 

Gracidin was given to five rats of each group, and the remaining five with "hypothalamic obesity" served as 
controls. The drug was given for 2.g-3 months in doses from 2 mg, gradually increased to 15 mg per rat per diem. 
The animals of group 2 received gracidin for a short period in a daily dose of 20 mg. 

The spontaneous activity of the normal animals, the rats with "hypothalamic obesity" and the animals with 
obesity receiving gracidin was determined in Greenman's revolving chairs, in which every half-turn was recorded on 
the counter. The animals were placed in the chair 15 rain after administration of the preparation for a period of 
3 h daily for 4 days. Some rats were kept in the Greenman's chairs for 18 h on alternate days, for four times al-  
together. The last variant of the experiment is methodically more accurate but it is not so suitable for this type of 
investigation, for in rats with "hypothalamic obesity" whose food consumption is much greater than normal, pro- 
longed starvation may be reflected significantly in their weight curve. 

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

On the basis of data in the literature [16] it was decided to give gracidin at first in a dose of 20 mg per rat 
per diem. The animals reacted to the first doses of the drug with a sharp fail in body weight (Fig. 1) and strong ex-  
citation, however, and this dose was clearly too large. Administration of the minimal effective dose of gracidin 

"Preludin (Geigy)-Publ isher 's  Note. 

64 



Wt. 
(in 
g) 

J56 70 mg fO mg 7 mg 4 mg 8 mg 10 mg/2 mglY mg 15 mg 

-f3 fl  i n  
500 

#JO 

dO0 , -- , __.J , I , , I , , ___J , , T ~- 

10 dO 30 ~0 50 60 70 80 dO I00 I/0 120 IdO l~O /dO 

Days 

Fig. 1. Action of gracidin on rats with "hypothalamic  obesity" 3 months after op- 
eration (group 2). 1) Mean weight of 10 control "obese" rats; 2) mean weight of 

5 "obese" rats receiving gracidin.  
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Fig. 2. Action of gracidin on rats with "hypothalamic  obesity" 1.5-2 months after opera-  
t ion (group 1). 1) Mean weight of 10 control "obese" rats; 2) mean weight of 5 "obese" 
rats receiving gracidin. 

(8 mg) led to a decrease in the weight of the animals of group 1 in the first week by 6.3% and in the animals of 
group 2 by 2.6%. The loss of weight of the animals of group 2 then ceased, but in the following 2 weeks the body 
weight of the animals of group fe l l  by a further 1.4%. A subsequent gradual increase in the dose of the drug (10, 
12, 15 mg per rat per diem) caused no further fa l l  in the body weight. A slight increase in weight was ac tual ly  
found, although admi t ted ly  it was less than that found in the control "obese" rats. 

After prolonged administrat ion of gracidin with a gradual increase in the dose (in group 1 for over 1.5 months, 
in group 2 for 2.5 months) the animals did not rece ive  the drug for 17 days, which ted to a sharp increase in the 
body weight (by approximate ly  15%). The rats then were given gracidin again for a week in a dose of 15 mg, which 
led to a further fa l l  in the weight of the exper imenta l  animals (Figs. 1 and 2). 
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Effect of "Hypothalarnic Obesity" and Gra- 

cidin on Spontaneous Act ivi ty  of Rats 

No. of r e v o -  

o cha i r  per hour 
I "'~ II N o (mean data 

I ,for group  

"Obese" 32,6 __. 3,7 

"'Obese" receiv ing 
gracidin  ! 6 [ 24 I 56,6-t- 6 ,3  

As al ready mentioned, gracidin in a dose of 20 mg caused 

very intensive nervous excitat ion.  Within 15 rain after adminis t ra-  
tion of the preparation and for several  hours thereafter  the exper i -  
menta l  animals assumed postures of stress and shook their  head 
from side to side repeatedly,  as if  sniffing. The rats developed 

marked exophthalmos. When an a t tempt  was made to pick them 
up, the usually doci le  animals hissed, jumped,  and tore themselves 
away. For 5-6 h after administrat ion of the preparation, the rats 
refused to eat. With a gradual increase in the dose from 2 to 15 

rag, this intensive nervous exci ta t ion was no longer observed. AI-  
though this nervous exci ta t ion was not of the motor type, it  was de -  
cided to determine  the spontaneous ac t iv i ty  of the exper imenta l  
rats while they were receiving gracidin (see table).  

It is c lear  from the table  that the spontaneous ac t iv i ty  of the 
rats with "hypothalamic  obesity" was much less than that of the 

normal  animals,  in agreement  with reports in the l i tera ture  [6, 11]. The motor ac t iv i ty  of the "obese" 
rats receiving gracidin in a dose of 10-15 mg was almost n o r m a l  

Hence, in the rats with "hypothalamic  obesity" the suppression of the character is t ic  tendency towards obesity 
was observed under the influence of gracidin,  although this effect  was noted only while the preparation was being 
given,  Consequently, i t  may be concluded that phenmetrazine  does not act  through the "sat iety center ,"  which was 
destroyed in these animals,  but i t  evident ly  inhibits the second "food center" of the hypothalamus, as a result of 
which the feel ing of hunger is diminished and the appet i te  is reduced. 

On the other hand, some degree of habituat ion to gracidin was c lear ly  seen, for in the exper imenta l  conditions 
used only the first ef fect ive  dose lead in i t ia l ly  to a defini te  fa l l  in the body weight, and a subsequent increase in 
the dose did not  reduce the body weight. The question of habituation to phenmetrazine has received l i t t le  attention 
in the c l in i ca l  l i terature.  However, reports have been published [10] stating that in the in i t i a l  period phenmetra-  
zinc lowers the body weight more intensively,  and its act ion grows weaker with t ime.  

It may be concluded from this l imi ted  mate r ia l  obtained by determining the spontaneous ac t iv i ty  that rats 
with "hypothalamic  obesity" and receiving gracidin are slightly more act ive than control animals  with obesity and 
their  motor ac t iv i ty  is very s imilar  to that of normal  rats. 

Comparison of the act ion of gracidin on the rats of the two groups showed that in the animals of group 1, while 
s t i l l  in the stage of intensively gaining weight, the act ion of the preparation was more marked than in the animals 
of group 2, showing a smal l  gain in weight compared with the controls (pla teau on the curve), and at the end of the 

exper iment  a decrease in weight was ac tua l ly  observed. 

SUMMARY 

Rats with "hypothalamic" adiposity under the influence of the clinical preparation gracidin during a prolonged 

period (11/2-2 months) were found to have an inhibition of the trend toward adiposity characteristic of these animals. 

This effect, however, was noted only during the period of administration of the preparation. Hence the conclusion 

that gracidin acts not through the "engorgement center" which is destroyed in these animals but apparently through 

inhibition of the second, "food center" of the hypothalamus, as a result of which the feeling of hunger and the appe- 

tite for food are reduced. Upon a prolonged administration of gracidin a certain habituation to the drug has been 

noted. The observations also evidence a gradualreductionofthe effect of gracidin on the excitability of the animal 

nervous system. 
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in  the  a b o v e  b ib l i ography  are l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  o f  the  a b b r e v i a t i o n s  as  g iven  in the  or ig ina l  R u s s i a n  journal .  Some or all  of th is  per/-  

o d i c a l  l i t e ra ture  may wel l  be a v a i l a b l e  in Engl ish  translat ion.  A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  of  th i s  i s s u e .  
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