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Degree of delayed neurotoxic signs in male chickens given a single dose of leptophos 

EXPERIENTIA 30/1 

Dose No. 

(mg/kg) of chickens 

Ataxia Death 

No. Days No. Days 
of chickens after dosing of chickens after dosing 

Mortality 
after 60 days (%) 

140 9 1 1 11 

160 9 1 1 11 

180 9 1 1 33 
1 9 1 15 
1 13 1 23 

500 5 2 8 1 16 80 
1 20 

2 10 2 22 

1000 5 5 8 1 16 100 
3 20 
1 22 

1500 5 5 8 1 10 100 
1 14 
1 16 
2 2O 

2000 5 1 1 100 
4 8 2 16 

2 18 

2500 5 4 8 1 1 100 
3 16 
1 18 

3000 5 5 8 1 15 100 
4 18 

t h a t  a c o m p o u n d  showing  such  a c t i v i t y  m i g h t  p roduce  
t he  same effect  in man ,  l ep tophos  requi res  careful  
cons ide ra t ion  before  i t  is a l lowed to  be  f reely used. 

Zusammen/assung. Nachweis ,  dass  L e p t o p h o s  eine sehr  
niedr ige a k u t e  Tox iz i t~ t  fl i t  m~nn l i che  H i i h n c h e n  h a t  

7 Present Address: Department of Poultry, College of Agriculture, 
Alexandria University, Alexandria, Egypt. 

u n d  e inen  n e u r o t o x i s c h e n  Ef fek t  bet  Dosen  yon  180-300 
m g / k g  ve ru r sach t .  Dagegen  h a b e n  C y o l a n e  u n d  Cyt ro-  
l ane  eine h o c h a k u t e  Toxizit~Lt u n d  v e r u r s a c h e n  n a c h  
ora ler  V e r a b r e i c h u n g  ke ine  Neuro tox iz i t~ t .  
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On the Specificity of Dopamine Release by Amantadine 

A m a n t a d i n e  causes  i ts  benef ic ia l  effects in  P a r k i n -  
son ian  p a t i e n t s  t h r o u g h  a n  u n k n o w n  m e c h a n i s m ,  a l t h o u g h  
i t  has  been  suggested t h a t  i t  ac ts  t h r o u g h  release of dopa-  
mine  1 A m a n t a d i n e  ha s  been  r epo r t ed  2 to increase  b o t h  
t he  syn thes i s  and  release of d o p a m i n e  in t he  r a t  s t r i a t u m  
Jn v i t r o  and  to  increase  t he  eff lux of d o p a m i n e  f rom b r a i n  
s t r u c t u r e s  in  cats,  m o s t  l ike ly  t he  c a u d a t e  nuc leus  8. 
C o m p a r a b l e  effects, as in  t he  case of dopamine ,  h a v e  been  
r epo r t ed  for  no rep inephr ine ,  b o t h  in v i t ro  a n d  in v ivo*;  
however ,  r e l a t ive ly  h igh  doses of a m a n t a d i n e  were 
necessa ry  to  show these  effects  in  vivo.  Lower  doses of 
a m a n t a d i n e  h a v e  been  r epo r t ed  to  cause  release of dop-  
amine  in  dopamine - l oaded  dogs 1, and  i t  seemed of in t e res t  
to  d e t e r m i n e  w h e t h e r  a m a n t a d i n e  could also be  shown  to 
release n o r e p i n e p h r i n e  u n d e r  these  in  v ivo  condi t ions .  
Ev idence  is p r e sen t ed  t h a t  doses of a m a n t a d i n e  t h a t  
release d o p a m i n e  do n o t  release no rep inephr ine .  

Methods. Mongre l  dogs (6-11 kg) of e i the r  sex were 
anes the t i z ed  w i t h  N a  p e n t o b a r b i t a l  (35 m g / k g  i.v.) a n d  
b i l a t e ra l ly  vago tomized .  Blood pressure  was recorded  

with a Statham P 23 D b pressure transducer and cannula 
inserted into the femoral artery. Additions of compounds 
were made via the contralateral femoral vein. Rabbits 
(2.1-4.0 kg) were anesthetized with urethane (1.25 g/kg 
i.p.) and prepared in the same manner as dogs, except 
that some experiments were performed in non-vagoto- 
mized animals. 

Drugs used in these experiments were amantadine- 
HCI (Philips-Duphar), dopamine-HCl, morphine-H2SO4, 
norepinephrine bitartrate and phenoxybenzamine-HCl 
(S IZ and F). Solutions of all compounds were freshly 

1 R.P. GRELAK, R. CLARK, J. M. STUMP and V. G. VERNIER, Science 
769, 203 (1970). 

�9 2 B. SCATTO~, A. CHERAMu M. J. B~SSON and J. GLOWlNSKI, Eur. J. 
Pharmac. 73, 131 (1970). 

3 p .F .V.  VOIGTLANDER and K. E. MOORE, Science 774, 408 (1971). 
4 L. O. FARNEEO, K. FUXE, M. GOLDSTEIN, B. I~AMEEEGER and U, 

UNGEI~STEDT, Eur. J. Pharmac. /d, 27 (1971). 
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Table I. Effects of amantadine on mean blood pressure in anaesthetized dogs 
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Experiment 

Blood pressure changes after amantadine (mm Hg) 

(cumulative doses in mg/kg) 

0.064 0.4 2.0 7.0 17.0 

Amantadine after saline 
Amantadine after dopaminea 
Amantadine after norepinephrine 

7 0 4 - 2  + 1 4 - 2  + 1 1 4 - 4  + 1 0 4 - 1 1  - -214-11  
7 +9 ~ 2 b +17 ~t~ 5 ~ +40 4- 7 ~ +72 4- 7o --22 4- 28 
6 0 = k l  + 1 4 - 2  + 1 1 4 - 3  + 8 4 - 1 8  - - 4 7 4 - 1 3  

a (+), Increase in blood pressure ; (--), decrease in blood pressure; b p < 0.05 ; e p < 0.01 by the students t-test. VaIues are 4- S.D. a Values of 
amantadine after dopamine are compared with values of amantadine after saline. The dose of dopamine was 200 [xg/kg and that of norepine- 
phrine was kept constant in any one experiment at 2 or 4 ~zg]kg. 

Table II. Effect of subsequent additions of dopamine and norepinephrine, prior to amantadine, on blood pressure in anaesthetized dogs 

Blood pressure increase (mm Hg) upon the 

n First Second Third Fourth Fifth Sixth dose 

Dopamine (200 txg/kg) 5 103 -~ 12 109 i 11 107 ~ 10 116 4- 8 108 4- 13 - 
Norepinephrine(2or4~zg/kg) 7 644- 6 7 2 i  7 854- 6~ 1004-7 b 1234- 9o 1604-10 c 

a The values in this table are from the same experiments as those summarized in Table II. b p < 0.05; ~ p < 0.01 by the students t-test. 

m a d e  each  day  and  weigh ts  are expressed in t e r m s  of t he  
salts.  

Results. W h e n  a m a n t a d i n e  was in j ec t ed  in dogs 6-8 m i n  
a f t e r  a n  i.v. dose of 200 ag /kg  d o p a m i n e  t h a t  gave  an  
ave rage  pressor  response  of 108 m m  Hg, t he re  was a dose- 
r e l a t ed  pressor  response  to  a m a n t a d i n e .  A dose of 0.064 
m g / k g  i.v. a l r eady  p r o d u c e d  a n  effect  t h a t  was  signif-  
i c an t l y  g rea te r  t h a n  con t ro l  (Table  I). The  t i m e  be tween  
t he  in jec t ion  of a m a n t a d i n e  a n d  t he  fol lowing dose of 
d o p a m i n e  (or sal ine or no rep inephr ine )  was  24 rain.  I n  
e x p e r i m e n t s  where  d o p a m i n e  was replaced  b y  norepi -  
nephr ine ,  responses  to  a m a n t a d i n e  did no t  differ  f rom 
sal ine con t ro l s  (Table  I), even  w h e n  t he  per iod  be tween  
n o r e p i n e p h r i n e  a n d  a m a n t a d i n e  in jec t ions  was  r educed  
to  2 rain.  Blood pressure  responses  to  n o r e p i n e p h r i n e  
increased  upon  each  s u b s e q u e n t  add i t ion ,  b u t  those  to  
d o p a m i n e  were u n c h a n g e d  (Table  I I ) .  

O t h e r  e x p e r i m e n t s  were p e r f o r m e d  in w h i c h  t he  order  
of a d m i n i s t r a t i o n  of t he  2 agen t s  was  reversed,  i.e. t h e  
lowest  dose of a m a n t a d i n e  was in jected,  fol lowed 2 m i n  
l a t e r  b y  t h e  s t a n d a r d  dose of e i t he r  d o p a m i n e  or norepi -  
nephr ine .  Af te r  24 ra in  t he  n e x t  g rea te r  dose of a m a n t a d i n e  
was in jec ted ,  fol lowed aga in  b y  t he  s t a n d a r d  dose of t he  
ca techo lamine .  I n  these  e x p e r i m e n t s  (n = 5), responses  
to  anaan t ad ine  were aga in  s ign i f i can t ly  g rea te r  t h a n  con- 
t ro l  w h e n  g iven  in c o m b i n a t i o n  w i t h  dopamine ,  b u t  no t  
w h e n  g iven  in c o m b i n a t i o n  w i t h  no rep inephr ine .  

D o p a m i n e  el ici ted a depressor  effect  in  t h e  dog w h e n  
i t  was g iven  a f te r  t he  i r revers ib le  a - recep tor  a n t a g o n i s t  
p h e n o x y b e n z a m i n e  (10 mg/kg) .  A dose-response  was 
d e t e r m i n e d  for d o p a m i n e  a f t e r  p h e n o x y b e n z a m i n e  a n d  
a f te r  t h e  s u b s e q u e n t  a d d i t i o n  of a m a n t a d i n e  (n = 4). 
A m a n t a d i n e  (2.0 and  4.0 mg/kg)  h a d  no  effect  itself, no r  
did  i t  a f f e c t  t he  depressor  dose-response  cu rve  to  dopa-  
mine  a f t e r  p h e n o x y b e n z a m i n e .  T he  effect  of r epea t ed  
in jec t ions  of a single dose of d o p a m i n e  (200 [zg/kg) was 
also s tud ied  a f te r  a m a n t a d i n e  (0.064 to  17.0 m g / k g  i.v.) 
in p h e n o x y b e n z a m i n e  (10 mg/kg)  t r e a t e d  dogs (n ~ 4) in  
t h e  same m a n n e r  as t h e  e x p e r i m e n t s  p r e sen t ed  in T a b l e  I. 
Depressor  responses  to  d o p a m i n e  were u n c h a n g e d  
t h r o u g h o u t  t he  expe r i m en t .  Morph ine  (15 mg/kg)  was 

t h e n  g iven  and  t he  depressor  response  to  d o p a m i n e  was 
reversed,  i.e. a pressor  response  was aga in  observed,  as 
has  been  p rev ious ly  r epo r t ed  5. 

The  i n t e r a c t i o n  be tween  d o p a m i n e  and  a m a n t a d i n e  was 
s tud ied  in r abb i t s ,  s ince d o p a m i n e  causes  a depressor  
effect  in  th i s  species. A m a n t a d i n e  (0.32 to 10 m g / k g  i.v.) 
also caused  a depressor  response  in r a b b i t s  (5 to  15 m m  
Hg) b u t  th i s  was  no t  dose-re la ted.  D o p a m i n e  (1.0 a n d  
100 ~zg/kg) was t e s t ed  before  a n d  a f t e r  a m a n t a d i n e  as in 
t h e  dog exper imen t s .  No i n t e r a c t i o n  be tween  d o p a m i n e  
a n d  a m a n t a d i n e  was observed .  

Discussion. A m a n t a d i n e  caused a g rea t e r  b lood pressure  
rise in  dogs loaded  w i t h  d o p a m i n e  t h a n  w i t h  saline, wh ich  
suggests  t h a t  a m a n t a d i n e  caused  a release of d o p a m i n e ;  
th i s  is in  a g r e e m e n t  w i t h  resul t s  of GRELAK et  al 1. This  
effect  was  shown  no t  to  be  due to a genera l  release of 
ca techo lamines ,  s ince no  differences  f rom cont ro l s  were 
obse rved  a f t e r  load ing  t h e  a n i m a l  w i t h  norep inephr ine .  
The  increased  rise in  b lood pressure  to  each  s u b s e q u e n t  
dose of no rep ineph r ine  b u t  no t  d o p a m i n e  conf i rms  ear l ier  
r epo r t s  1, s t h a t  a m a n t a d i n e  b locks  t h e  u p t a k e  of norepi -  
n e p h r i n e  a n d  suggests  t h a t  i t  does no t  b lock  t he  u p t a k e  
of dopamine .  

Zusammenfassung. Nachweis ,  dass  A m a n t a d i n  bei  m i t  
D o p a m i n  v o r b e h a n d e l t e n  H u n d e n  B l u t d r u c k s t e i g e r u n g  
bewirk t ,  welche n i c h t  v o r h a n d e n  ist, w e n n  die H u n d e  m i t  
N o r e p i n e p h r i n  v o r b e h a n d e l t  wurden .  
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