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AN ANXIOLYTIC-LIKE ACTION OF CLONIDINE AND MORPHINE WHICH IS 
NALOXONE-REVERSIBLE 
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I n  an imals ,  bo th  the a n t i h y p e r t e n s i v e  agent  c l o n i d i n e  and t h e  n a r c o t i c  a n a l g e s i c  
m r p h i n e  have been shown t o  be  capable  o f  decreas ing  respons iveness  t o  s t i m u l i  
which normally e l i c i t  f e a r  (Davis e t  a1 1979) .  S i n c e  t h e  a n t i h y p e r t e n s i v e  
a c t i o n  of  c l o n i d i n e  i n  the r a t  h a s  r e c e n t l y  been shown t o  b e  prevented  by the 
n a r c o t i c  a n t a g o n i s t  naloxone (Farsang & Kunos 1979) t h e  e f f e c t s  o f  t h e s e  and. 
o t h e r  drugs have been examined u s i n g  a s imple t es t  designed t o  show both 
a n x i o l y t i c  and anxiety-producing e f f e c t s .  

Male a l b i n o  (T,O) m i c e  were k e p t  i n  t h e i r  home cages i n  an exper imenta l  room 
f o r  a t  l e a s t  one week p r i o r  t o  tes t .  A f t e r  drug t r e a t m e n t  t h e y  were p laced  
i n d i v i d u a l l y  i n  a wooden box (22 x 22  x 15 c m ) ,  t h e  f l o o r  o f  which c o n s i s t e d  
o f  f o u r  metal  p l a t e s  r a i s e d  5mm from t h e  base  and s e p a r a t e d  from t h e  s i d e s  and 
from each o t h e r  by a 5mm gap. I n i t i a l  e x p l o r a t o r y  a c t i v i t y  w a s  a s s e s s e d  by 
n o t i n g  t h e  number o f  t i m e s  each mouse crossed  from one p l a t e  t o  another  d u r i n g  
t h e  f i r s t  90 seconds a f t e r  i n t r o d u c t i o n  t o  the box. Mice were always in t roduced  
i n  t h e  same p o s i t i o n  and each mouse w a s  t e s t e d  once only .  Groups o f  5-10 animals  
were used and s i g n i f i c a n c e  from v e h i c l e - i n j e c t e d  c o n t r o l s  a s s e s s e d  by t h e  
Mann-Whitney ' U '  t e s t .  

I n i t i a l  experiments  showed tha t  t h e  a n x i o l y t i c  a g e n t  diazepam produced t h e  
p r e d i c t e d  e f f e c t :  l o w  doses  (0 .5  - 1.0 mg/kg s c )  s i g n i f i c a n t l y  i n c r e a s e d  t h e  
number of c r o s s i n g s  whi le  h i g h e r  doses  produced a decrease  accompanied by 
a t a x i a  and s e d a t i o n .  

Clonid ine  (0.05 mg/kg sc) and morphine (1.0 mg/kg sc)  s i g n i f i c a n t l y  i n c r e a s e d  
t h e  number o f  c r o s s i n g s .  Naloxone (1.0 mg/kg sc) w a s  w i t h o u t  e f f e c t  a lone  b u t  
prevented  t h e  e f f e c t  o f  bo th  c l o n i d i n e  and morphine. S i n c e  c l o n i d i n e  shows 
s t r o n g  s e l e c t i v i t y  as an a g o n i s t  a t  ci -adrenoceptors  ( D r e w  19761, t h e  e f f e c t s  of  2 yohimbine, a r a t h e r  selective a n t a g o n i s t  o f  t h i s  r e c e p t o r  ( i b i d )  were examined. 
Yohimbine (5.0 mg/kg sc) a lone  s i g n i f i c a n t l y  i n h i b i t e d  p l a t e  c r o s s i n g  wi thout  
inducing  e i ther  a t a x i a  o r  s e d a t i o n  and a l s o  prevented  t h e  i n c r e a s e  caused by 
b o t h  c l o n i d i n e  and morphine. The i n h i b i t i o n  by yohimbine of p l a t e - c r o s s i n g  was 
a t t e n u a t e d  by c l o n i d i n e ,  morphine and diazepam. 

These pre l iminary  r e s u l t s  s u g g e s t  t h a t  the a n x i o l y t i c - l i k e  e f f e c t s  o f  c l o n i d i n e  
and morphine a r e  c l o s e l y  i n t e r r e l a t e d ,  perhaps by an a c t i o n  on a common pathway 
such as t h e  locus-coeruleus n o r a d r e n e r g i c  system. Both c l o n i d i n e  and morphine 
i n h i b i t  spontaneous f i r i n g  o f  t h i s  system and it h a s  a l s o  been i m p l i c a t e d  i n  
a n x i e t y  (Davis e t  a1 1979) .  The n a t u r e  o f  t h e  i n t e r a c t i o n  however appears  t o  
be  complex. We have a l s o  observed  naloxone t o  u r e v e n t  the i n h i b i t o r y  e f f e c t  
of c l o n i d i n e  i n  t h e  co-axia l ly  s t i m u l a t e d  guinea-pig ileum (Handley, Brown & 
Mithani ,  i n  p r e p a r a t i o n )  and c l o n i d i n e  a t t e n u a t e s  the n a r c o t i c  withdrawal  
syndrome i n  man (Gold e t  a1 1978) .  S ince  c l o n i d i n e  and naloxone do n o t  appear  
t o  compete f o r  e i t h e r  o p i a t e  r e c e p t o r s  o r  adrenoceptors ,  Farsang and Kunos (1979) 
have sugges ted  that  the antagonism by naloxone o f  t h e  a n t i h y p e r t e n s i v e  e f f e c t  
o f  c l o n i d i n e  may i n d i c a t e  t h a t  c l o n i d i n e  releases endogenous opiates. T h i s  
p o s s i b i l i t y  would o n l y  p a r t i a l l y  account  f o r  t h e  p r e s e n t  f i n d i n g s .  I t  w i l l  be  
necessary  t o  e s t a b l i s h  whether  t h e  observed antagonism o f  morphine by yohimbine 
i s  indeed  due t o  a s e l e c t i v e  a c t i o n  o f  t h e  l a t t e r  a t  a -adrenoceptors  b e f o r e  
the p r e c i s e  n a t u r e  o f  t h e  i n t e r a c t i o n s  d e s c r i b e d  h e r e  can be f u r t h e r  e l u c i d a t e d .  
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