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DISPOSITION OF PROMETHAZINE I N  RABBIT: INFLUENCE OF ROUTE OF 
'RDMINISTRATION 

G .  Taylor ,  J .B .  Houston, Department of Pharmacy, Univers i ty  of Manchester, 
Manchester, U . K .  

D e s p i t e  many years  of widespread use t h e r e  i s  very l i t t l e  in format ion  a v a i l a b l e  
on t h e  metabolism o r  pharmacokinet ics  of promethazine i n  man o r  animal s p e c i e s .  
The purpose of t h i s  i n v e s t i g a t i o n  w a s  t o  compare t h e  blood concentrat ion-t ime 
p r o f i l e  of t h i s  drug and i t s  metabol i tes  fol lowing d i f f e r e n t  r o u t e s  of adminis- 
t r a t i o n .  

The d i s p o s i t i o n  of 1. 
(New Zealand White, 3.2f0.5 kg) fol lowing an intravenous bolus  i n j e c t i o n  (IV) and 
o r a l  a d m i n i s t r a t i o n  of an aqueous s o l u t i o n  (PO) .  A balanced crossover  design was 
used al lowing one week between s t u d i e s  i n  each r a b b i t .  Blood samples were 
c o l l e c t e d  over a 10 hour per iod  fo l lowing  dosing. Promethazine and two of i t s  
primary metabol i tes ,  monodesmethyl-promethazine and promethazine sulphoxide were 
assayed i n  whole blood a f t e r  b a s i f y i n g  and so lvent  e x t r a c t i o n .  
h i g h  performance l i q u i d c h r o m a t o g r a p h i c  system wi th  prochlorperaz ine  as an 
i n t e r n a l  s tandard  was used t o  s imultaneously q u a n t i f y  the  t h r e e  compounds. 

The c learance  of promethazine, c a l c u l a t e d  from the  I V  s t u d i e s ,  averaged 52.2 t 
13.2 ml/min/kg. Clearance i s  e s s e n t i a l l y  t o t a l l y  metabol ic  s i n c e  less than  1% 
of dose i s  excre ted  unchanged i n  the  u r i n e .  
l a t e d  by t h e  a r e a  under curve (AUC) method, was 22.9 2 6.8  L/kg and the  terminal  
h a l f - l i f e  was 316 f 103 minutes .  B.oth metabol i tes  had blood concent ra t ions  
approximately one t h i r d  of promethazine and showed s i m i l a r  h a l f - l i v e s  t o  the 
p a r e n t  drug. 
c a l l y  s i g n i f i c a n t l y  reduced (p < 0.01 by pa i red  t t e s t ) ;  systemic a v a i l a b i l i t y  

35 S] promethazine ( 5  mg/kg) was i n v e s t i g a t e d  i n  6 r a b b i t s  

A r e v e r s e  phase 

The volume of d i s t r i b u t i o n ,  calcu- 

Following PO a d m i n i s t r a t i o n  the AUC f o r  promethazine was s t a t i s t i -  

averaged 0.50 ? 0.24. 
r a b b i t  i s  shown i n  f i g u r e .  

A set  of blood concentrat ion-t ime curves f o r  a t y p i c a l  
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Blood concentrat ion-t ime p r o f i l e s  f o r  
promethazine a f t e r  I V  ( m )  and PO ( 0 )  
a d m i n i s t r a t i o n .  
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Systemic a v a i l a b i l i t y  a f t e r  o r a l  a d m i n i s t r a t i o n  i s  t h e  product of t h e  f r a c t i o n  
of  t h e  dose absorbed (fA) and t h e  f r a c t i o n  of the  dose l o s t  by f i r s t  pass  
metabolism ( fM) .  
Thus fM may be c a l c u l a t e d  t o  be  0.61 ? 0 . 2 7 .  
Four r a b b i t s  a l s o  received a t h i r d  promethazine dose d i r e c t l y  i n t o  the  h e p a t i c  
p o r t a l  v e i n  (HPV). 
0.59 ? 0.19. 
s t u d i e s  s t r o n g l y  suggests  t h a t  metabolism of promethazine dur ing  t h e  f i r s t  pass  
i s  l i m i t e d  t o  t h e  l i v e r  and t h e  c o n t r i b u t i o n  from t h e  g a s t r o i n t e s t i n a l  mucosa i s  
minimal. 

Urinary recovery of [35S1 showed t h a t  fA aver iged  0.80 ? 0.08. 

This r o u t e  of  adminis t ra t ion  gave a systemic a v a i l a b i l i t y  of  
The e x c e l l e n t  agreement between t h i s  va lue  and f y  from t h e  o r a l  


