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Most inves t iga tors  compar ing  the pharmaco log ica l  ac t iv i ty  of amphetamine  and of i ts  methyl  analogue 
methylamphetamine  cons ider  that the l a t t e r  is a more  act ive s t imula to r  of the cen t ra l  nervous  s y s t e m  [1, 
2~ 7, 11]. 

During i ts  convers ion,  methy lamphe tamine  has been shown to undergo demethylat ion at the ni t rogen 
a tom at  the end of the alkyl chain, the reby  changing into amphetamine  [4, 8]. Hydroxylat ion of the a r o m a -  
tic r ing then takes  place, with the fo rmat ion  of p -hydroxyamphe tamine .  Axelrod has  postulated that  the 
di f ference between the pharmaco log ica l  act ivi ty  of amphetamine  and methylamphetamine  may  depend on 
the ra te  of N-demthyla t ion  of the la t te r .  

Bear ing  in mind that the N-methyla t ion  of ce r t a in  phenylalkylamines ,  notably noradrenal in ,  may  take 
place in vivo with the aid of methionine [5, 9, 10], and r epo r t s  that  sodium te l lur i te  as an aceep to r  of f ree  
methyl  groups is  capable  of  inhibiting the N-methyla t ion  of noradrenal in ,  the authors  have postulated that  
the methods of obtaining an excess  or  def ic iency of f ree  methyl  groups descr ibed  above, by analogy with 
noradrenal in ,  may  also be appl icable to amphetamine  and methylamphetamine ,  which a r e  s i m i l a r  to it  in 
s t ruc tu re .  

In this connection it was in te res t ing  to de te rmine  how an ar t i f ic ia l ly  produced deficiency or  excess  
of methyl  groups would be re f lec ted  in the s t imulant  act ion of amphetamine  and methy lamphetamine .  Fo r  
this purpose  it was n e c e s s a r y  f i r s t  of all  to compa re  the s t imulant  action of amphetamine  and m e t h y l a m -  
phetamine,  with a view to the subsequent  study of the effect  of a donor and acceptor  of methyl  groups on 
the act ivi ty  of these  subs tances .  The s t rength  of the s t imulant  action of the subs tances  was judged f r o m  
the mo to r  exci tat ion they produced.  

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 male  albino mice  weighing 20-26 g. Amphetamine  and m e t h y l a m -  
phetamine were  injected in t raper i tonea l ly  15 rain before  m e a s u r e m e n t  of the motor  act ivi ty  began. Each 
of the 20 mice used in the expe r imen t  was placed in a s epa ra t e  record ing  compar tment ,  so that  i ts  mo to r  
act ivi ty  could be a s s e s s e d  individually. The motor  act ivi ty  was recorded  for  a per iod of 1 h by means  of a 
mult ichannel  a c t o m e t e r  [3]. 

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

Effect  of Amphetamine  and Methylamphetamine:  Amphetamine  causes  a definite i nc rease  of motor  
act ivi ty  in mice  (amphetamine  hyperact iv i ty) .  An apprec iab le  i nc rea se  in the number  of journeys  made by 
the mice  was obse rved  a f t e r  admin is t ra t ion  of amphetamine  in a dose of 2.5 mg/kg .  Methylamphetamine 
gave a definite s t imulant  effect  s t a r t ing  with a dose of 2.5 mg/kg .  An inc rea se  in the doses  of amphetamine  
and methylamphetamine  was accompanied  by an inc rease  in the s t imulant  effect,  but this was obse rved  only 
within ce r ta in  l imi t s  (see f igure) .  
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TABLE 1. Effect of Methyl Group Donor and Acceptor  on Stimulant Effect of Amphetamine 

Substance 

Methylamphetamine 
Methionine + 

methylamphetamine 
Sodium telluri te + 

methylamphetamine 
Methionine + 

sodium telluri te + 
methylamphetamine 

Dose 
(in mg/kg) 

TABLE 2. 

2.5 
t00 

2.5 
0.625 
2.5 

100 
0.625 
2.5 

Motor activity (mean 
value with confidence 

l imits  at P = 0.05) 

557 (456-658) 

701 (605-797) 

595 (500-690) 

650 (550-770) 

Significance of difference 
between means  (P) c o m -  
pared with resul ts  when 
methylamphetamine was 

given 

<0.02 

>0.1 

>0.05 

Effect of Methyl Group Donor and Acceptor  on Stimulant Effect of Methylamphetamine 

Substance 

Methylamphetamine 
Methionine + 

methylamphetamine 
Sodium telluri te + 

methylamphetamine 
Methionine + 

sodium tel luri te  + 
methylamphetamine 

Dose 
(in mg/kg) 

1.25 
100 

1.25 
0.625 
1.25 

100 
0.625 
1.25 

Motor activity (mean 
value with confidence 

l imits at P = 0.05) 

694 (170-818) 

1006 (815-1197) 
649 (543-755) 

852 (745-959) 

Significance of difference 
between means (P) c o m -  
pared with resul ts  when 
methylamphetamine was 

given 

<0.002 
>0.1 

>0.05 

As the figure shows, the hyperactivity for amphetamine reached a maximum with a dose of 10 rag/ 
kg, and increasing the dose of 20 mg/kg led to marked weakening of the excitatory effect. When methyl- 
amphetamine was given the stimulant effect was greatest with a dose of 2.5 mg/kg, but in absolute values 
the hyperactivity following administration of methylamphetamine was much less than that after administra- 
tion of amphetamine. 

Hence, comparison of the two stimulants showed that methylamphetamine is approximately twice 
as active as amphetamine. At the same time, by using methylamphetamine the spontaneous motor activity 
could be increased by not more than 2.7 times, whereas with amphetamine the mean number of journeys 
made by the mice could be increased 5 times. 

Effect of Methionine and Sodium Tellurite. Before using methionine and sodium tellurite as donor 
and acceptor of methyl groups, it was necessary to discover how these substances influence the magnitude 
of the spontaneous motor  activity. When given by intraperi toneal  injection in a dose of 100 mg/kg,  methio-  
nine had pract ica l ly  no effect on the motor  activity of the mice. When given in l a rge r  doses,  the motor  
activity was reduced. After  administrat ion of methionine in a dose of 500 mg/kg,  for  instance, the number  
of journeys was 214 (168-260), whereas  with a dose of 1000 mg/kg  the number was 77 (44-110). A s imi la r  
picture was observed af ter  injection of sodium telluri te solutions. With a dose of 2.5 mg/kg,  for instance, 
the number of movements  was 141 (90-192), while with a dose of 1.25 mg/kg  the number  of 270 (242-316), 
Injection of the preparat ion in a dose of 0.625 mg /kg  was accompanied by only a very  slight dec rease  in 
motor  activity. 

Combined Adminis t rat ion of Amphetamine or  Methylamphetamine with Methionine or  Sodium Telluri te .  
In these experiments  methionine and sodium tellurite were injected into mice in doses of 100 and 0.625 m g / '  
kg respect ively .  Solutions of amphetamine (2.5 mg/kg) and methylamphetamine (1.25 mg/kg) were  injec-  
ted 45 rain af ter  adminis t ra t ion of these substances .  When methionine was given with sodium tel lur i te  and 
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means, horizontal lines in the lower 
part of the figure represent  the mean 
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amphetamine or methylamphetamine, the sodium tellurite was 
injected 15 min after the methionine, and the amphetamine (or 
methylamphetamine) was given 30 rain after the injection of 
sodium tellurite.  

When methionine and amphetamine were given together the 
motor activity of the mice was greater  than when amphetamine 
alone was injected (Table 1). 

Sodium tellurite had practically no effect on the hyper-  
activity resulting from administration of amphetamine. When all 
three substances (amphetamine, methionine, sodium tellurite) 
were used together, the motor activity was slightly increased, 
although the effect in this case was less than when methionine was 
given with amphetamine. Similar results were obtained with 
methylamphetamine, when in 3 ser ies  of experiments the follow- 
ing combinations of substances were studied: methionine and 
methylamphetamine, sodium tellurite and methylamphetamine, 
and methionine, sodium tellurite, and methylamphetamine 
(Table 2). 

Against the background of the preliminary administration 
of methionine, methylamphetamine produced a marked increase 
in the excitatory effect. The preliminary administration of so- 
dium tellurite slightly reduced the excitatory effect of methyl- 
amphetamine, but the difference was not statistically significant. 
Following the combined use of methione, sodium tellurite,  and 
methylamphetamine,the hyperactivity was less than that observed 
when methylamphetamine was given together with methionine, 
although in this case the movements were greater  than in the ex- 
periments when methylamphetamine was given alone. 

The results suggest that the increase in excitatory effect of amphetamine observed in the presence 
of an excess of free methyl groups is probably associated with methylation of amphetamine at the nitrogen 
atom, i.e., with its partial conversion into methylamphetamine. In turn, potentiation of the methylampheta- 
mine effect when given in conjunction with methionine may be explained by interference with the process 
of demethylation of methylamphetamine, for a marked excess of free methyl groups, arising as the result  
of administration of methionine, partially blocks methylferase. 

Sodium tellurite undergoes methylation in the body, being converted into dimeLhyltelluride [12]. On 
this basis it may be postulated that when methionine, sodium tellurite, and amphetamine or methylampheta- 
mine are given together, the total number of free methyl groups is reduced. However, the excess of methyl 
groups cannot be completely blocked, because administration of larger  doses of tellurite would be asso- 
ciated with the appearance of a nonspecific toxic effect. 
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