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KETAMINE: PHARMACOKINETICS A N D  ANALGESIC ACTIVITY IN MAN 

J . A .  Clements and W.S. N i m o ,  Department of Pharmacy, Heriot-Watt U n i v e r s i t y ,  
Edinburgh and Department of  Anes thes ia ,  U n i v e r s i t y  o f  Glasgow, Glasgow 

In t ravenous  ketamine (2 mg k9- l )  produces r a p i d  a n a e s t h e s i a  i n  man which las t s  
10-20 min. D i s p o s i t i o n  i s  d e s c r i b e d  by a 2-compartmental model w i t h  a te rmina l  
plasma h a l f - l i f e  i n  p a t i e n t s  o f  2.5h. (Wieber e t  a l ,  1975) .  In t ramuscular  
i n j e c t i o n  i s  the favoured r o u t e  o f  a d m i n i s t r a t i o n  t o  c h i l d r e n  b u t  t h e  
pharmacokinet ics  have n o t  been r e p o r t e d .  
ketamine h a s  a n a l g e s i c  a c t i v i t y  b u t  t h e  e x t e n t  o f  a n a l g e s i a  has  not  been 
measured p r e v i o u s l y  i n  v o l u n t e e r s .  

W e  have given ketamine ( a s  t h e  hydrochlor ide  s a l t )  t o  v o l u n t e e r s  on s e p a r a t e  
occas ions  ( a )  as a b o l u s  I . V .  i n j e c t i o n  (0.25 mg kg-1 and 0.125 mg kg-1) and 
(b)  as an in t ramuscular  i n j e c t i o n  (0.5 mg k9-l)  and as a n  ora l  s o l u t i o n  
(0 .5  mg k 9 - l ) .  Concent ra t ions  o f  ketamine and two m e t a b o l i t e s  were measured (as 
heptaf luorobutyry l  d e r i v a t i v e s )  by g.1.c .  w i t h  e l e c t r o n - c a p t u r e  d e t e c t i o n  (Chang 
& Glazko, 1972) .  Concurren t ly  t h e  p a i n  o f  ischaemic e x e r c i s e  w a s  measured 
(Harr ison and Bigelow, 1943) and t h e  e x t e n t  o f  a n a l g e s i a  c a l c u l a t e d  from p a i n  
s c o r e s  recorded d u r i n g  the e x e r c i s e  p e r i o d .  Both s t u d i e s  were c a r r i e d  o u t  i n  
f a s t e d  s u b j e c t s  i n  a cross-over  des ign  w i t h  a s u i t a b l e  c o n t r o l ;  t h e  o r d e r  of  
a d m i n i s t r a t i o n  was randomised and w a s  on a “single-bl ind‘‘  b a s i s .  

A f t e r  I . V .  i n j e c t i o n  (5 subjects) ketamine d i s p o s i t i o n  w a s  r a p i d  and f i t t e d  a 
two-compartmental model; mean d i s p o s i t i o n  ha l f - t imes  d u r i n g  t h e  f a s t  and slow 
phases  were 16 and 180 min r e s p e c t i v e l y  and c l e a r a n c e  w a s  17.7 m l  min-1 kg-l .  
Pharmacokinetic v a l u e s  w e r e  independent  o f  t h e  adminis te red  dose .  The s h o r t  
p e r i o d  o f  a n a l g e s i a  (5  t o  10 rnin, 0 .25 mg kg-l ;  < 5 min, 0.125 mg kg-l dose)  
corresponded t o  a plasma ketamine concent ra t ion  o f  

Absorpt ion w a s  r a p i d  and e x t e n s i v e  a f t e r  I . M .  i n j e c t i o n  and c o n c e n t r a t i o n s  r o s e  
above 100 ng m l - l  w i t h i n  10 min. I n  c o n t r a s t ,  o r a l  a d m i n i s t r a t i o n  produced low 
c o n c e n t r a t i o n s  and t h e  e x t e n t  o f  a b s o r p t i o n  w a s  s m a l l  ( T a b l e )  . Concent ra t ions  
of  norketamine and dehydronorketamine w e r e  h igher  a f t e r  o r a l  t h a n  a f t e r  I . M .  
a d m i n i s t r a t i o n  and t h i s  s u g g e s t s  t h a t  e x t e n s i v e  f i r s t - p a s s  m e t a b o l i s m  occurs .  
A f t e r  I . M .  i n j e c t i o n  a n a l g e s i a  w a s  seen  over  t h e  i n t e r v a l  1 5  t o  45 min; a t  60 min 
3 o f  4 s u b j e c t s  showed no a n a l g e s i a ,  and t h e  c o n c e n t r a t i o n  had f a l l e n  t o  
120 ng ml -1  ( range  100 t o  150  ng m l - l ) .  N o  a n a l g e s i c  e f f e c t  w a s  found a f t e r  o r a l  
a d m i n i s t r a t i o n  a t  t h i s  dosage l e v e l .  

I n  smaller doses  ( <  0.5 mg kg-l I . V . )  

> 100 ng m 1 - l .  

Table:  I . M .  and ora l  a d m i n i s t r a t i o n  o f  ketamine (0.5 mg kg-l)  

S u b j e c t  I . M .  i n j e c t i o n  Oral. s o l u t i o n  
Cmax tmax F KA Cmax tmax F 

DB 2 30 30 85.1 0.033 30 45 14.5 
J C  140 30 85.5 0.037 30 30 16.3 
DL 3 30 1 5  88.7 0.115 - - - 
WN 2 30 20 78.5 0 . 1 1 2  7 0  2 0  24.5 

Mean 232 84.4 

Cmax: apparent  peak plasma ketamine concent ra t ion  (ng m 1 - l )  a t  tmax (min) 
F: f r a c t i o n  ( % )  absorbed;  KA: ra te  c o n s t a n t  f o r  a b s o r p t i o n  (rnin-l) 
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