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Morphine Antagonistic Effect of Chlordiazepoxide (Librium| 

A previous  pape r  f rom th is  l abora to ry  1 repor ted  t h a t  
ch lord iazepoxide  antagonizes  the  effect  of morph ine  in 
mice in the  tai l  flick test .  The  expe r imen t s  leading to th is  
obse rva t ion  were the  consequence  of a pape r  by  CARRA- 
BATEAS and  HARRIS 2 in which  the  narcot ic  an tagonis t ic  
p roper t ies  of a series of 1.4-benzodiazepines,  der ived f rom 
cer ta in  me thadone- l ike  analget ics  by  cyclization,  were 
repor ted .  A fu r the r  s tudy  concerning the  dose response  
re la t ionship  for chlordiazepoxide  as a morph ine  an tagon i s t  
is r epor ted  below. 

The D'AMouR and  SMITH tai l  flick t e s t  ~, modif ied  for 
mice, was used. A the rmic  s t imulus  was ob ta ined  by  
means  of a l ight  bundle  focused on the  root  of the  tai l  
of white,  male  mice of the  N M R I  strain,  born  and  kep t  
unde r  convent iona l  condi t ions .  The reac t ion  t ime  of the  
an imals  was measured  30 min  a f te r  a s.c. in ject ion of 
morph ine  hydrochlor ide .  The cut  off po in t  of i r radia t ion  
t ime  was selected to 15 sec, this  be ing t aken  as 100% 
analgesia.  The react ion t ime  of a saline t r ea ted  control  
group (about  5 sec) served as the  0% analgesia  point .  
The drugs  were dissolved in saline and  admin i s t e red  in 

observa t ions  of MONNIER and  GRABER s should be s tressed.  
These au thors  found  t h a t  i.v. in jec t ions  of 30 and  40 mg/kg  
of ch lord iazepoxide  to  r abb i t s  p roduced  an e n h a n c e m e n t  
of t he  cort ical  response  to  re t icular  and  h i p p o c a m p a l  
s t imula t ion .  This  e n h a n c e m e n t  m a y  lead to  an increase 
in t he  r eac t iv i ty  of t he  animals  to t he  pa in  p roduc ing  
st imulus.  As the  resul ts  r epor ted  by  MONNIER and  GRA- 
BER 8 only app ly  to doses of 30 and  40 mg/kg  chlordiazep-  
oxide, this  hypo thes i s  can, however ,  no t  be ex t en d ed  to  
t he  whole  dose range.  

On the  o the r  hand ,  i t  c anno t  be excluded t h a t  one and  
the  same m e c h a n i s m  (e.g. compet i t ive)  is responsible  for 
b o t h  phases  of an tagonism.  No analgesic effect  of chlor- 
d iazepoxide  could be d e m o n s t r a t e d  wi th  t he  mouse  tai l  
flick me thod .  However  GUPTA and  GAITONDE 9 found 
po t en t i a t i on  of mo rp h i n e  in ra t s  af ter  10 mg/kg  i.p. of 
chlordiazepoxide .  The in t e rmed ia ry  phase  of decreasing 
an t agon i sm wi th  a zero po in t  a t  0.5 mg /kg  m a y  be the  
express ion  of a s imilar  morph ine  po t en t i a t i on  par t ia l ly  
masked  by CNS-s t imula t ion  and soon ex t ingu ished  when  
the  dose of ch lord iazepoxide  is fu r the r  increased 1~ 
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Dose response curve for chlordiazepoxide. 
Abscissa: mg/kg s.c. Ordinate: Inhibition in 
per cent of the morphine induced analgesia. 
EDs0 is the EDs0 for muscle relaxing effect. 
This value and the LDs0 are taken from 
RANOALL et a13. The vertical bars represent 
the SD. 

a vo lume of 10 ml/kg. Vary ing  doses of chlordiazepoxide  
were given s.c. jus t  pr ior  to  a f ixed 5 mg/kg  dose of 
morph ine  hydrochlor ide .  E a c h  t es t  group consis ted of 
10 mice. 

As the  suscept ib i l i ty  of mice to morph ine  4 and  to 
ch lord iazepoxide  5 is known to  be sub jec t  to circadian 
changes,  each dose of ch lord iazepoxide  was tes ted  4 or 5 
t imes  per  day  and  the  mean  value of the  results  f rom 
these  expe r imen t s  recorded.  Control  groups  t r ea t ed  wi th  
saline and morph ine  were also t e s t ed  4 or 5 t imes  per  
d a y  and  the  mean  values of the  resul ts  ob ta ined  in these  
tes t s  (40-50% analgesia) were used for the  calculat ion 
of the  antagonis t ic  effect  of chlordiazepoxide.  

The Figure shows the  dose response  curve for chlor- 
diazepoxide.  For  each dose of ch lord iazepoxide  the  mean  
• S.D. of the  dai ly  mean  values  is indicated.  Fu r the r -  
more  the  s.c. LDs0 (530 mg/kg) and  the  s.c. EDs0 for 
muscle  r e l axan t  effect  (94 mg/kg) r epo r t ed  by  RA?qDALL 
et  al. ~ are given. I t  will be  seen t h a t  there  are 2 phases  
of an tagonis t ic  ac t iv i ty ,  one wi th  a m a x i m u m  at  0.125 
mg/kg  and ano the r  beg inn ing  at  0.5 mg /kg  and rising in 
a l inear  course. 

The mechan i sm under ly ing  the  b iphas ic  an t agon i sm 
of ch lord iazepoxide  to  morph ine  analgesia  is obscure. 
The  low dose an t agon i sm m a y  be due  to  a CNS aler t ing 
effect  similar to  t h a t  r epor ted  by  BOISSlER et  al. ~, who 
found chlordiazepoxide  to  po t en t i a t e  the  tox ic i ty  of 
n - a m p h e t a m i n e  in aggregate  mice when  given s.c. in 
doses f rom 0.125-0.75 mg/kg.  Higher  doses ( > 32 mg/kg) 
an tagonized  the  toxic  effects  of I ) -amphetamine .  Con- 
cerning the  second phase  of m o r p h i n e  an tagon i sm the  

Zusammen[assung. Die morph inan tagon i s t i s che  YVir- 
kung  von  Chlordiazepoxid (Librium| wurde  un te r such t .  
Die Dos i s -Wi rkungs -Kurve  zeigt 2 ans te igende  Phasen  
mi t  einer in termedi~ren,  abs inkenden  Phase .  Verschiedene  
M6glichkei ten zur Erk l~rung  dieses P h ~ n o m e n s  werden  
diskut ier t .  

j .  W ~ i s  

Research Division, Pharmacia AS,  
DB2 2720 Copenhagen-Vanlose (Denmark), 
22 November 1968. 

1 j .  W~Is, Acta pharmac, tox. 25 suppl. 4, 69 (1967). 
2 p. M. CARRABATEAS and L. S. HARRIS, J. med. Chem. 9, 6 (1966). 
3 F. E. D'AMOUR and D. L. SmTH, J. Pharmac. exp. Ther. 72, 74 

[1941). 
4 R. W. MORRIS and E. F. LuTsc•, Nature 216, 494 (1967). 
5 E. MARTE and F. HALBERG, Fedn Proc. Fedn Am. Socs exp. Biol. 

20, 305 (1961). 
L. O. RANDALL, W. SCHALLEK, G. A. HEISE, E. F. KmTH and 
R. E. BAGDON, J. Pharlnac. exp. Ther. 129, 163 (1960). 

7 J.-R. BOISSlER, P. SIMON and J.-M. LWOFF, Therapie 18, 1247 
(1963). 

s IV[. MOr~NIRR and S. GRABER, Archs. int. Pharmacodyn. Th6r. 140, 
206 (1962). 

9 S. K. GUPTA and B. B. GAITONI)E, Indian J. Physiol. Pharmac. 8, 
27 (1964). 

10 Acknowledgment. The author wishes to thank Miss E. JESSEN for 
technical assistance. 


