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High dose methotrexate  i n f u s i o n  therapy  wi th  f o l i n i c  a c i d  r e s c u e  is  now be ing  
used i n  t h e  t rea tment  of  some s o l i d  tumours i n  man p r e v i o u s l y  r e s i s t a n t  t o  
convent iona l  drug therapy ( I s a c o f f  e t  a 1  1976) .  I t  is  thought  t h a t  t h e  h igher  
blood concent ra t ion  achieved wi th  high dose methot rexa te  a d m i n i s t r a t i o n  w i l l  
g e n e r a t e  h igher  i n t r a c e l l u l a r  drug c o n c e n t r a t i o n s  and hence g r e a t e r  anti-tumour 
e f f e c t  ( D j e r a s s i  1975) .  However, high blood l e v e l s  of methot rexa te  i f  
maintained for prolonged p e r i o d s  can r e s u l t  i n  t h e  development of severe  tox ic i ty  
(Friedman & C a r t e r  1 9 7 8 ) .  Thus, a need e x i s t s  t o  monitor blood methotrexate  
l e v e l s  fo l lowing  t h i s  dosage regime t o  i n d i c a t e  whether a p a t i e n t  i s  a b l e  t o  
r a p i d l y  e l i m i n a t e  t h e  d r u g ,  o r  whether t o x i c i t y  may a r i s e  as a r e s u l t  O f  

maintained blood l e v e l s .  

We have developed a r e l a t i v e l y  s imple  enzyme-inhibi t ion assay  f o r  t h i s  purpose 
based upon t h e  method of  Palk e t  a1 ( 1 9 7 6 ) .  Samples c o n t a i n i n g  methot rexa te  
w e r e  pre- incubated wi th  an enzyme-NADPH mixture  i n  sodium phosphate  b u f f e r  
(pH 7 .4 )  and t h e  r e a c t i o n  s t a r t e d  by t h e  a d d i t i o n  of t h e  s u b s t r a t e ,  d ihydrofo l ic  
a c i d .  This  method w a s  t h e n  compared and c o n t r a s t e d  w i t h  a commercially 
a v a i l a b l e  immunoassay procedure (Syva, Maidenhead) . Good c o r r e l a t i o n  was 
o b t a i n e d  between t h e  two methods of assay  ( r  = 0 . 9 9 3 ;  n = 120) and t h e r e  were no 
s i g n i f i c a n t  d i f f e r e n c e s  u s i n g  serum, plasma o r  u r i n e  samples .  Both methods a r e  
r a p i d  t o  perform and have t h e  same degree of accuracy and r e l i a b i l i t y ,  however 
t h e  enzyme-inhibi t ion i s  more s e n s i t i v e  and can be c a r r i e d  o u t  a t  a f r a c t i o n  of 
t h e  c o s t  of t h e  commercially a v a i l a b l e  s y s t e m .  

In  a p a t i e n t  s t u d y ,  t e n  p a t i e n t s  wi th  advanced malignant  d i s e a s e  rece ived  l g / 2 4 h  
i n f u s i o n  of  methotrexate  and serum c o n c e n t r a t i o n s  were determined f o r  p e r i o d s  up 
t o  250 h .  On completion of  t h e  i n f u s i o n ,  methot rexa te  serum l e v e l s  averaged 
3 . 1  x 
El imina t ion  followed a t r i p h a s i c  p a t t e r n ,  t h e  h a l f - l i v e s  a f t e r  a s i n g l e  i n f u s i o n  
ranging  from 2 . 7  - 4 . 5  h f o r  t h e  f i r s t  e l i m i n a t i o n  phase ,  5 . 1  - 1 4 . 4  h f o r  t h e  
second and 8 . 1  - 2 3 . 5  h f o r  t h e  t h i r d .  P a t i e n t s  l a te r  rece ived  up t o  f i v e  
f u r t h e r  i n f u s i o n s  of t h e  same dose of methotrexate  a t  i n t e r v a l s  of 3 weeks. In  
n i n e  p a t i e n t s ,  e l i m i n a t i o n  h a l f - l i v e s  f o r  each e l i m i n a t i o n  phase were of thesame 
o r d e r  f o r  each s u c c e s s i v e  i n f u s i o n .  However, i n  one p a t i e n t ,  h a l f - l i v e s  w e r e  
s i g n i f i c a n t l y  increased  on s u c c e s s i v e  i n f u s i o n s  i n d i c a t i n g  a reduced a b i l i t y  of 
t h i s  p a t i e n t  t o  e x c r e t e  methot rexa te .  This  in format ion  allowed f o l i n i c  ac id  
rescue  t o  be cont inued f o r  longer  than  normal thus  avoid ing  impending t o x i c i t y .  

The r e s u l t s  of t h i s  s t u d y  i n d i c a t e  t h a t  t h e  enzyme i n h i b i t i o n  assay  provides  a 
s e n s i t i v e ,  r e l i a b l e  and p r a c t i c a l  method of de te rmining  methot rexa te  
c o n c e n t r a t i o n s  i n  b i o l o g i c a l  f l u i d s .  The de termina t ion  of e l i m i n a t i o n  h a l f - l i v e s  
i n  p a t i e n t s  t r e a t e d  wi th  t h i s  drug  enables  t h e  drug t o  be  used wi th  g r e a t e r  
s a f e t y .  
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2 0 . 4 1  x lO-5M being  g e n e r a l l y  e l i m i n a t e d  over  t h e  next  100 h .  


