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THE INHIBITION OF RABBIT LIVER ALDEHYDE OXIDASE BY HYDRALAZINE 

C 
U n i v e r s i t y  of Bradford, Sradford. 

Aldehyde oxidase and xanthine oxidase a r e  two c l o s e l y  r e l a t e d  molybdenum contain-  
i n g  enzymes which a r e  present  i n  t h e  l i v e r  c y t o s o l  of many s p e c i e s  inc luding  man. 
Both enzymes c a t a l y s e  t h e  i n  v i t r o  o x i d a t i o n  of 2,3-diazanaphthalene(phthalazine) 
t o  the  I-hylroxy d e r i v a t i v e  (S tubley  e t  a1 

?he anti-hy?er:e.:sive lmp h y i r s l a z l n e  (1 -hydrazinophthalazine) i s  a n  i n h i b i t o r  
of a number of enzymes ( Israi l i  P Dayton 
present  s tudy  t h a t  t h e  drug is  a l s o  a poten t  i n h i b i t o r  of aldehyde bxidase. 
Hoxever, n e i t h e r  s u b s t r a t e  nor  i n h i b i t o r y  a c t i v i t y  was observed towards xanthine 
oxidase. 

F r e s h l y  prepared s l i c e s  of  r a b b i t  l i v e r ,  which i s  a p a r t i c u l a r l y  r i c h  source  of 
aldehyde oxidase,  xere incubated with phtha laz ine  i n  the  presence of hydralazine.  
The oxida t ion  of ph tha laz ine  was monitore4 b y  HgLC over a n i n e t y  minute per iod  
and was found t o  b e  cons iderably  reduced conpared t o  c o n t r o l  incubat ions  con- 
t a i n i n g  no drug. 

I n  v i t r o  experiments vere  c a r r i e d  out  us ing  a p a r t i a l l y  p u r i f i e d  p r e p a r a t i o n  of 
r a b b i t  l i v e r  aldehyde oxidase and t h r e e  d i f f e r e n t  s u b s t r a t e s ,  v i z .  purine,  
ph tha laz ine  and t h e  a n t i - n e o p l a s t i c  drug methotrexate. The l a t t e r  com9ound has  
been shown t o  b e  r a p i d l y  oxidised by  aldehyde oxidase t o  t h e  r e l a t i v e l y  i n a c t i v e  
7-hydroxy metabol i te  (Johns e t  a1 
r a p i d l y  reduced t o  zero  by  concent ra t ions  of hydra laz ine  as low as Id-' Id. The 
i n h i b i t i o n  was not  compet i t ive and appeared t o  be progress ive  i n  nature .  

P a r a l l e l  s t u d i e s  Nere c a r r i e d  out  i n  v ivo  i n  which r a b b i t s  Nere t r e a t e d  with 
hydra laz ine  HC1 (5mg/kg d a i l y  f o r  21 d a j s  o r a l l y  i n  s o l u t i o n ) .  A marked 
reduct ion  i n  aldehyde oxi3ase a c t i v i t y  was found i n  the  l i v e r s  f r o n  these  animals 
irhen compared t o  c o n t r o l  animals, i n d i c a t i n g  t h a t  t h e  i n a c t i v a t i o n  o f  t h e  enzyme 
a l s o  occurs i n  vivo. 

However, hydra laz ine  i s  ex tens ive ly  metabol ised i n  vivo and one o f  t h e  major 
metabol i tes ,  3-methyl-s- t r iazo lo(3 ,4+ phtha laz ine ,  a c j c l i s e d  N-acetyl der iv-  
a t i v e  was t h e r e f o r e  synthes ised  ( L e s s e r  e t  a1 
i n h i b i t o r y  a c t i v i t y  towards aldehyde oxidase o r  xanthine o n d a s e .  Tnis  i n d i c a t e s  
t h a t  t h e  reduced aldehyde oxi dase a c t i v i t y  i n  hy4ra laz ine- t rea ted  r a b b i t s  i s  Iue 
t o  hydra laz ine  i t s e l f  r a t h e r  than  t h i s  metabol i te .  

From t h e  above r e s u l t s  i t  may be  concluded t h a t  hydra laz ine  has  no e f f e c t  on 
xanthine oxidase a c t i v i t y  b u t  i s  a p o t e n t  i n h i b i t o r  of aldehyde o x i b s e ,  bo th  
i n  v i t r o  and i n  vivo. 

I n  humans, o r a l  a d m i n i s t r a t i o n  of h y d r a l a z i n  Y C 1  (5O-lOOmg) l e a d s  t o  c i r c u l a t i n g  
f r e e  hydra laz ine  l e v e l s  o f  approximately lo-' I: ( T s r a i l i  C Dayton 1977). AS 
hydra laz ine  appears  t o  be  such a poten t  i n h i b i t o r  of al4ehyde oxidase,  it is  
p o s s i b l e  t h a t  t h e  metabol ic  p r o f i l e  of afiy conloound vhose b io t ransformat ion  i s  
mediated by  aldehyde oxidase may be  a l t e r e d  by  the  concomitant a d m i n i s t r a t i o n  of 
hydralazine.  
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