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N e w  D o p a m i n e  R e c e p t o r  S t i m u l a n t  D r u g  1 

The  cen t r a l  effects of a new t r em or gen i c  drug,  2(p-ni t ro-  
benzy l th io ) - imidazo l ine  '(3H) �9 HC1 (NBTI)  were s tudied.  
This  compound ,  f i rs t  syn thes i zed  b y  EASTON et  al. 2, caus- 
ed m a r k e d  t r e m o r s  in r a t s  (Sp rague -Dawley  male,  
160-210 g) a n d  mice  (Swiss male,  22-30 g) in  doses above  
40 mg/kg,  a n d  in doses above  60 m g / k g  a m a j o r i t y  of t he  
an ima l s  also showed  clonic convuls ions .  All of t h e  an t i -  
chol inergic  a n t i p a r k i n s o n i s m  agen ts  (a t rop ine  sulfate,  
(5 mg/kg) ,  s copo lamine  like H B r  (5 mg/kg) ,  o r p h e n a d r i n e  
c i t r a t e  (10 mg/kg)  a n d  b ipe r iden  (10 mg/kg))  f ailed to b lock  
the  N B T I - i n d u c e d  t r e m o r s  in  mice. d - A m p h e t a m i n e  sul- 
fa te  (10 mg/kg) ,  L-dopa m e t h y l  e s t e r .  HC1 (400 m g / k g  base),  
d i p h e n h y d r a m i n e  �9 HC1 (40 mg/kg)  a n d  b e n z t r o p i n e  mesy-  
la te  (20 mg/kg)  e n h a n c e d  t he  e x c i t a t i o n  a n d  l e t h a l i t y  of 
N B T I  (50 mg/kg) .  

I n  r a t s  a dose even  as sma l l  as 15 m g / k g  of N B T I  pro- 
duced  s t e r eo typed  m o v e m e n t s  of t he  h e a d  a n d  sni f f ing a t  
t he  sides and  corners  of t he  cage. Th i s  effect  s t a r t e d  wi th-  
in  3 rain,  a n d  las ted  for 30 rain.  P r e t r e a t m e n t  w i t h  chlor-  
p r o m a z i n e  �9 HC1 (10 mg/kg) ,  p e r p h e n a z i n e  (115 mg/kg)  
a n d  ha loper ido l  (20 mg/kg)  b locked  t he  s t e r eo t yped  be- 
havior ,  b u t  n o t  t he  t remors .  T r e a t m e n t  w i t h  p-chloro-  
p h e n y l a l a n i n e  m e t h y l  es ter  �9 ItC1 (400 m g / k g  base  g iven  
72 h before  N B T I )  or p h e n o x y b e n z a m i n e  (15 m g / k g  g iven  
4 h before  N B T I )  did  n o t  mod i fy  t h e  effects of N B T I  
(50 mg/kg) .  Th i s  d rug  was v e r y  effect ive  in a n t a g o n i z i n g  
t he  m a r k e d  depress ion  p roduced  in r a t s  b y  t r e a t m e n t  w i t h  
reserp ine  (5 mg/kg)  and  ~ - m e t h y l t y r o s i n e  m e t h y l  es ter  �9 
HC1 (c~-MT) (250 m g / k g  base  g iven  20 h a f t e r  r ese rp ine  
a n d  4 h before  N B T I  (30 mg/kg) .  

The  inf luence  of N B T I  (50 mg/kg)  on  t h e  m o n o a m i n e s  
of whole  b r a i n  of r a t s  was  s tud ied  us ing  t he  single ex t rac -  
t ion  p rocedure  of FLEMING et  al. a. T he  on ly  s ign i f ican t  
change  seen was a 55% dep le t ion  of n o r a d r e n a l i n e  (NA) 
seen 1 h a f t e r  t r e a t m e n t .  Changes  in NA, d o p a m i n e  (DA) 
a n d  se ro ton in  (5 HT)  levels were no t  apprec iab le  a t  30, 
120 and  240 rnin a f t e r  N B T I  t r e a t m e n t .  T he  t u r n o v e r  
ra tes  of b r a i n  N A  a n d  D A  were e s t i m a t e d  b y  t he  m e t h o d  
of ANDI~N et  al. 4. I t  was  found  t h a t  50 m g / k g  dose of N B T I  
decreased  t h e  t u r n o v e r  r a t e s  of b o t h  D A  and  NA, t he  
fo rmer  be ing  more  affected.  

The  in v i t ro  u p t a k e  of N A  a n d - D A  b y  slices of h y p o t h a -  
l amus  (NA) a n d  c a u d a t e  (DA) of r a t s  was  e s t i m a t e d  b y  t he  
m e t h o d  o f  DENGLER et  al. 5. W h e n  c o m p a r e d  w i t h  t h e  ca- 
t e c h o l a m i n e  u p t a k e  i n h i b i t o r  de s i p r am i ne  (DMI) i t  was 
found  t h a t  t he  N B T I  c o n c e n t r a t i o n  requ i red  for b lock ing  
t he  u p t a k e  of DL-14C-NA b y  h y p o t h a l a m u s  slices was 
0.01 t i m e s  t he  r equ i red  c o n c e n t r a t i o n  of D MI  a n d  200 
t imes  t he  DMI  c o n c e n t r a t i o n  requ i red  for b lock ing  
14C-DA u p t a k e  b y  c a u d a t e  slices. 

S tudies  are in progress  to  e v a l u a t e  t he  effects  of N B T I  
on  t he  in v ivo  u p t a k e  of ca techo lamines ,  a n d  also i ts  be- 
hav iora l ,  a n t i d e p r e s s a n t  a n d  a n t i p a r k i n s o n i s m  effects. 
The  l a t t e r  e x p e r i m e n t s  are  be ing  p e r f o r m e d  on rhesus  
monkeys .  Dysk ines i a s  are  be ing  p roduced  b y  va r ious  
m e t h o d s  inc lud ing  those  w h i c h  invo lve  pha r m aco l og i ca l  
dep le t ion  of b r a i n  D A  a n d  also b y  m e a n s  of a p p r o p r i a t e  
lesions of b r a i n  areas.  I n  a p r e l i m i n a r y  expe r imen t ,  one 
rhesus  m o n k e y  (female, 5 kg) was  m a d e  ak ine t i c  w i t h  re- 
se rp ine  (5 m g / k g  i.m.) a n d  e -MT (100 m g / k g  base  i.m. 
g iven  24 h a f t e r  reserpine) .  4 h a f te r  ~-MT, t he  a n i m a l  
showed  akinesia ,  w h o l e - b o d y  t remor ,  oral  dysk ines ia  and  
sa l iva t ion .  A n  i n t r a m u s c u l a r  dose of 15 m g / k g  of N B T I  
caused  a r e m a r k a b l e  effect  on  th i s  an imal .  W i t h i n  5 min ,  
t he  a n i m a l  s t a r t e d  wa lk ing  a r o u n d  a n d  in 8-10 m i n  showed  
h y p e r a c t i v i t y  l a s t ing  for  30 ra in  a f t e r  wh ich  t he  a n i m a l  
r e t u r n e d  to  t h e  r e se rp ine -e -MT depression.  D u r i n g  t h e  
h y p e r a c t i v e  phase ,  t h e  a n i m a l  b e h a v e d  as t h o u g h  i t  was  

u n d e r  t he  inf luence  of a t r anqu i l i ze r  a n d  t h e  e x p e r i m e n t e r s  
could h a n d l e  i t  a t  will. No v o m i t i n g  ref lex was observed .  
S imi la r  e x p e r i m e n t s  pe r fo rmed  on th i s  a n i m a l  one m o n t h  
l a t e r  showed  t h a t  40 m g / k g  dose of L-Dopa es ter  also an-  
t agon ized  t he  rese rp ine-a -MT akinesia ,  b u t  i ts  effect  was 
m u c h  less p r o n o u n c e d  a n d  w i t h  a m u c h  g rea te r  de lay  in 
onse t  t h a n  15 m g / k g  dose of N B T I .  Also, in  c o n t r a s t  to  
N B T I ,  t h e  L-Dopa- t r ea t ed  a n i m a l  was  as aggress ive as 
before  a n y  t r e a t m e n t .  

The  s t e r eo typed  b e h a v i o r  caused  b y  N B T I  in animals ,  
t he  b lockade  of these  effects b y  DA recep to r  b lock ing  
drugs  a n d  t he  decrease  in t h e  t u r n o v e r  r a t e  of ca techol -  
amines  are all  t yp i ca l  of d rugs  which  s t i m u l a t e  D A  recep- 
to rs  (such as apomorph ine ) ,  a l t h o u g h  an  effect  on  5 I-IT 
receptors  c a n n o t  be  ru led  ou t  as yet .  The  powerfu l  effect  
N B T I  p roduced  in an ima l s  p r e t r e a t e d  w i t h  reserp ine  and  
a-MT show t h a t  th i s  c o m p o u n d  could ac t  even  in the  ab-  
sence of DA. The  absence  of aggress iveness  a n d  emesis  are 
i m p o r t a n t  qual i t ies  of th i s  drug.  All these  f indings  indi-  
ca te  t h a t  N B T I  or agen t s  w i t h  s imi la r  s t ruc tu re s  could be 
va luab l e  in  t he  t r e a t m e n t  of P a r k i n s o n ' s  disease and  
poss ib ly  m e n t a l  depression.  

Zusammenfassung. Es wird  der  Nachweis  e rb r ach t ,  dass  
2 (p -n i t robenzy l th io ) - Imidazo l in  (3H) �9 HC1 (NBTI)  Do- 
p a m i n - R e z e p t o r e n  yon  M~usen,  R a t t e n  u n d  Affen d i r ek t  
zu s t imu l i e ren  ve rmag .  
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