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Failure of A m a n t a d i n e  to Modify  S e r u m  Growth  

A m a n t a d i n e  hydrochlor ide ,  an ant iv i ra l  agent  effect ive 
aga ins t  inf luenza virus  ~, has  recen t ly  been used, e i ther  
alone or in combina t i on  witt l  L-dopa, in the  t r e a t m e n t  of 
Pa rk inson ' s  disease2-4. I t s  mode  of action,  however ,  has  
no t  been fully clarif ied:  recen t  s tudies  would indica te  
t h a t  a m a n t a d i n e  increases the  concen t ra t ion  of avai lable  
dopamine  and  o ther  ca techolamines  in the  cent ra l  
nervous  sys t em (CNS), e i ther  by  s t imula t ing  the i r  
release f rom an ex t r ag ranu la r  in t r aneurona l  pool and 
enhanc ing  the i r  new synthesis ,  or by  p r even t ing  the i r  
up t ake  in t he  s torage si tes 5-s. Since i t  has  been  demon-  
s t r a t ed  t h a t  dopamine  as well as adrenal ine  and  noradr -  
enal ine s t imula tes  hypophys i a l  release of g rowth  ho rmone  
(GH) 9, in the  p re sen t  work  the  effects  of acute  adminis -  
t r a t i on  of a m a n t a d i n e  on serum GH levels were s tudied.  
Changes in se rum insulin, p l a sma  free f a t t y  acids (FFA) 
and  blood glucose levels were also evaluated.  

Material and methods. 6 heal thy ,  non-obese  subjects ,  
aged 23-33 years,  vo lun tee red  for th is  s tudy.  One of 
t h e m  had  previous ly  been  h y p e r t h y r o i d  b u t  was eumeta -  
bolic w h e n  the  s tudy  was per formed,  A m a n t a d i n e  
hydroch lor ide  (Mantadan  and  T F  648, De Angeli) 300 mg 
was admin i s t e r ed  to each subjec t  b o t h  by  m o u t h  (in a 
single dose) and  i.v. (over a 5 rain period),  on 2 separa te  
occasions,  af ter  an overn igh t  fast.  For  the  oral tes t ,  
venous  blood samples  were t aken  t rough  an indwel l ing 
ca the te r  a t  -30,  0, 30, 60 min  and then  every  15 min  for 
the  fol lowing 2 h;  for t he  i.v. t e s t  blood samples  were 
ob ta ined  a t  -30,  0, 10, 20, 30 rain and  t h e n  every  15 min  
unt i l  180 min.  Serum GH and  insulin concen t ra t ions  were 
de t e rmined  by  r ad io immunoas say  1~ employ ing  CEA- 
C E N - S O R I N  kits.  P l a sma  F F A  were e s t ima ted  accord- 
ing to DOLE and  MEINERTZ n, and  blood glucose levels 
by  a glucose-oxidase m e t h o d  12. OI1 no occasion were  
s y m p t o m s  re la ted  to  a m a n t a d i n e  admin i s t r a t i on  observed 
while t he  tes t s  were in course. 

Results. Amantad ine ,  admin i s t e red  e i ther  by  m o u t h  or 
i.v., did no t  induce any  s ignif icant  modi f ica t ion  of serum 
GH and insulin levels (see Table). Only 2 subjec ts  
exh ib i t ed  an increase of se rum GH concen t ra t ion  to 
14.0 ng /ml  and 11.5 ng /ml  30 and  60 min,  respect ively ,  
a f ter  t he  infusion of t he  drug. In  the  f i rs t  of these  subj ec~s, 
a rise of se rum GH level to  9.0 ng /ml  was also observed 
30 min  af ter  the  oral admin i s t r a t i on  of aman tad ine .  

A late e levat ion  of p la sma  F F A  was recorded dur ing  
b o t h  t e s t s ;  the  mean  values  a t  0 and  180 rain were 
580 4- 28.1 (SE) and  885 ~= 29.5 ~zEq/1, respect ively ,  
dur ing  the  oral t e s t  and  540 4- 25.3 and  850 4- 18.2 ~Eq/1 
dur ing  the  i.v. tes t .  Blood glucose levels r emained  
unchanged .  

Discussion. D o p a m i n e  and its precursor  L-dopa have  
been  shown to elicit  hypophys i a l  GH release 9, is, 14. Since 

Highest serum growth hormone (GH) and immunoreactive insulin 
(IRI) levels after amantadine administration 

Oral administration Intravenously 
Subject Sex GH ng/ml IRI [zU/ml GH ng/ml IRI [zU/ml 

1 ~ 4.0 (3.0) 16.7 (19.8) 1.5 (1.2) 26.0 (11.0) 
2 c~ 1.2 (2.0) 24.3 (25.0) 11.5 (1.6) 22.3 (25.3) 
3 ~ 9.0 (1.0) 17.3 (19.0) 14.0 (1.5) 18.1 (21.3) 
4 d' 3.5 (1.0) 25.5 (17.5) 2.0 (1.7) 15.3 (13.2) 
5 9 2.5 (L6) 15.5 (17.0) 1.5 (2.3) 23.6 (18.4) 
6 6 ~ 1.5 (2.0) 16.2 (10.5) 2.0 (1.2) 16.0 (18.6) 

Basal values in brackets. 

H o r m o n e  and Insul in Levels  

a m a n t a d i n e  is bel ieved to increase the  concen t ra t ion  of 
avai lable  dopamine  in the  CNS, i t  was t h o u g h t  tha t ,  like 
dopamine ,  a m a n t a d i n e  could also s t imula te  GH secretion.  
However ,  th is  s t u d y  has shown t h a t  a c u t e  admin i s t r a t i on  
of a m a n t a d i n e  does no t  modi fy  serum GH levels. The 
increase exh ib i t ed  by  2 subjec ts  is p ro b ab l y  non-specif ic ;  
i t  could be the  resul t  of spon taneous  e levat ions  or the  
effect  of ven ipunc ture .  

This resul t  is no t  necessar ly  in confl ict  w i th  t he  
a s sumpt ion  t h a t  a m a n t a d i n e  po ten t i a t e s  dopamine  
ac t iv i ty  in tile CNS:  the  increase of avai lable d o p ami n e  
concen t ra t ion  p r o d u c e d  by  aman tad ine ,  a l though  effec- 
t ive  in improv ing  cer ta in  s y m p t o m s  of Pa rk inson ' s  
disease, could be inadequa te  for el ici t ing GH release. 
Insu l in  and  glucose levels were also unchanged  af ter  
a m a n t a d i n e  admin is t ra t ion ,  suggest ing t h a t  the  drug  
does no t  a l ter  t he  balance be tween  the  inh ib i t ing  and 
s t imula t ing  factors  regula t ing  basal  insulin secret ion.  
The late  raise of p la sma  F F A  observed  in mos t  of the  
subjects  can be a t t r i b u t e d  to  the  pro longed fast.  

The fact  t h a t  a m a n t a d i n e  does no t  modi fy  se rum GH 
and insulin concen t ra t ions  m a y  be of advan t age  when  
th is  drug  is adminis te red ,  alone or in combina t ion  wi th  
L-dopa, for prolonged periods,  as in t he  t r e a t m e n t  of 
Pa rk inson ' s  disease. In  fact,  in pa t i en t s  under  chronic 
t h e r a p y  wi th  L-dopa, t he  r epea ted  dai ly  spur t s  of GH 
induced  by  the  drug, migh t  lead to  stil l  undef ined  
metabol ic  disorders  15,16 

Riassunto. In  sei vo lon ta r i  normali ,  la sommin i s t ra -  
zione acuta,  sia orale che e.v. di 300 mg di a m a n t a d i n a  
non  ha causato  modif icazioni  dei livelli  serici di  GH. 
Anche i valori  di  insul inemia,  glicemia e di F F A  plasma-  
tici non  hanno  subi to  variazioni .  
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