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METHAEMOGLOBIN INDUCTION BY AMINOGLUTETHIMIDE AND SOME OF ITS 
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S e v e r a l  a r o m a t i c  amines a r e  c a p a b l e  of  producing methaemoglobin (Kiese  1966) and 
t h e r e  i s  ev idence  t h a t  t h i s  o c c u r s  v i a  t h e i r  N-hydroxyl m e t a b o l i t e s  ( C u c i n e l l  e t  
a1 1972) .  I n  man, aminog lu te th imide  (AG; 3-(4-aminophenyl)-3-ethylpiperidine- 
2,6-dione) i s  o x i d i z e d  t o  N-hydroxyl AG (HAG; Jarman e t  a1 1983) .  T h i s ,  and t h e  
importance o f  AG i n  t h e  management of  b r e a s t  cance r  i n  post-menopausal women, 
prompted a s t u d y  o f  t h e  methaemoglobin-inducing a c t i v i t y  o f  t h e  d rug  and some of  
i t s  m e t a b o l i t e s .  AG was a d m i n i s t e r e d  o r a l l y  t o  female a l b i n o  mice (25g) and 
b lood ,  c o l l e c t e d  under  e t h e r  a n a e s t h e s i a ,  w a s  a s sayed  f o r  methaemoglobin by t h e  
method d e s c r i b e d  by Fa i rbanks  (1976) . Following AG (500mg/kg) , methaemoglobin 
w a s  d e t e c t e d  r e a c h i n g  a max (8.5*0.9% o f  t o t a l  haem pigments  (THP)) a t  45 min. 
Subsequen t ly ,  methaemoglobin r e t u r n e d  t o  b a s e l i n e  l e v e l s  w i t h i n  50 min. 
d e f i n e d  dose / r e sponse  r e l a t i o n s h i p  w a s  obse rved  ove r  t h e  r ange  200-500mg/kg (0.5- 
8.5% THP) f o r  b lood  c o l l e c t e d  a t  45 min. A major  m e t a b o l i t e  o f  AG, N-acetyl AG 
(AcAG; 590mg/kg o r a l l y )  showed a s imilar  t ime-course o f  methaemoglobinaemia b u t  
w i t h  a lower peak v a l u e  (1.2*0.3% THP) . 
I n  v i t r o  expe r imen t s  were performed w i t h  h e p a r i n i z e d  mouse b lood  (0.5ml) i ncuba ted  
a t  37OC f o r  45 min w i t h  a s o l u t i o n  o f  e i t h e r  AG, AcAG o r  HAG i n  0.06M phosphate  
b u f f e r  pH 7.4 (O.lm1) i n  t h e  p r e s e n c e  and absence o f  t h e  10,000 x g s u p e r n a t a n t  
of a 20% (w/v) homogenate o f  mouse l i v e r  i n  1.15% (w/v) K C l / O . l M  T r i s  buffe;  
pH 7.4 (0.2ml and a s o l u t i o n  c o n t a i n i n g  0.2pmole NADP, 4umole glucose-6-phosphate 
and 4Umole M$+ (0 .2ml) .  Methaemoglobin w a s  de t e rmined  a t  t h e  end of  i n c u b a t i o n .  

Table  1. Methaemoglobin (MH) fo rma t ion  i n  The r e s u l t s  (Table  1) showed t h a t  

A w e l l -  

mouse b lood  i n  v i t r o  HAG was a d i r e c t l y - a c t i n g  methaemlr 
g lob in - induce r  w h i l e  AG and AcAG 
r e q u i r e d  t h e  p re sence  of  l i v e r  f o r  
methaemoglobin fo rma t ion .  Met- 
haemoglobinaemia h a s  n o t  been 
r e p o r t e d  d u r i n g  AG the rapy  i n  d a i l y  
dose up t o  l g ,  and as y e t  t h e r e  i s  
no i n f o r m a t i o n  on plasma l e v e l s  o f  
HAG i n  man o r  t h e  mouse. The 

Compound MH(% THP) 
( f i n a l  concn. (- l i v e r )  (+ l i v e r )  

8.0 * 1 . 3  AG 0 
HAG 

2.8 f 0 . 7  AcAG 0 

5ug/m1) 

6 .0  f 0.8  - 

( r e s u l t s  a r e  means * s . d .  n=6) 

methaemoglobin-producing p o t e n t i a l  o f  AG i s  on ly  s l i g h t l y  l e s s  t h a n  t h a t  of dap- 
sone (Al i  e t  a 1  1985) ,  a d r u g  g i v i n g  r i s e  t o  c l i n i c a l l y - s i g n i f i c a n t  s i d e - e f f e c t s  
r e l a t e d  t o  t h i s  phenomenon ( C u c i n e l l  e t  a 1  1972) .  Thus i f  methaemoglobinaemia 
does arise d u r i n g  AG t h e r a p y  i t  i s  l i k e l y  t o  be c l i n i c a l l y - i m p o r t a n t .  Based on 
t h e  d a t a  r e p o r t e d  h e r e  and on t h e  pha rmacok ine t i c s  of t h e  d rug  (Nicho l l s  1984) ,  a 
combinat ion of  h i g h  dose ,  e x t e n s i v e  metabol ism t o  HAG, low e r y t h r o c y t e  methaemo- 
g l o b i n  r e d u c t a s e  a c t i v i t y  and compromised r e n a l  f u n c t i o n  may p r e d i s p o s e  p a t i e n t s  
t o  t h i s  blood d y s c r a s i a .  
We thank CIBA-Geigy, Horsham, f o r  a g i f t  of  AG and f o r  f i n a n c i a l  a s s i s t a n c e .  
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