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THE C L I N I C A L  S I G N I F I - C A N C E - F O R  CONVULSION THERAPY OF TRACE M E T A L  
I N T E R A C T I O N S  W I T H  SODIUM VALPROATE 
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Sodium v a l p r o a t e  ( E p i l i m )  has p roved  an e f f e c t i v e  a n t i c o n v u l s a n t  i n  t h e  t r e a t m e n t  
o f  e p i l e p s y  and, more r e c e n t l y ,  i n  i n i t i a l  t h e r a p y  o f  n e o n a t a l  l ead - induced  
c o n v u l 5 i o n s  (Fernando e t  a 1  1981) .  The i n c i d e n c e  o f  adve rse  r e a c t i o n s  t o  t h e  
d rug  i s  l o w  i n  compar ison  w i t h  o t h e r  a n t i c o n v u l s a n t s ,  b u t  s t i l l  a f f e c t s  abou t  30% 
o f  p a t i e n t s .  E p i l i m  and most o f  i t s  m e t a b o l i t e s  c o n t a i n  a l a b i l e  c a r b o x y l a t e  
a n i o n  o r  c a r b o n y l  mo ie ty .  Any compounds formed w i t h  t r a c e  m e t a l s  i n  v i v o  w i l l  
a f f e c t  s c l u b i l i t y  and, p o s s i b l y ,  t h e  s i d e  r e a c t i o n s  o f  t h e  drug .  

We have pe r fo rmed  i n  v i t r o  m e t a t h e t i c a l  r e a c t i o n s  between E p i l i m  and s a l t s  o f  
c o p p e r ( I I ) ,  i r o n ( I 1 )  and (III), manganese( I I ) ,  m a g n e s i u m ( I I ) ,  n i c k e l ( I I ) ,  z i n c ( I 1 )  
and c a l c i u m ( I I ) ,  as w e l l  as  t h e  t o x i c  m e t a l s  mercury,  cadmium and l e a d .  Magnesium 
and c a l c i u m  gave p r o d u c t s  o f  o n l y  s l i g h t l y  l o w e r  s o l u b i l i t y  t h a n  t h e  i n i t i a l  
sodium compound. I r o n ( I 1 )  spon taneous ly  and r a p i d l y  o x i d i s e d  t o  i r o n ( I I 1 )  w i t h  
a b s o r p t i o n  o f  a tmospher i c  wa te r .  These compounds were n o t  f u r t h e r  examined. 
A l l  o t h e r  s a l t s  p r e c i p i t a t e d .  
a p p r o p r i a t e  o x i d a t i o n  s t a t e  o f  t h e  me ta l .  N i c k e l ( I I ) ,  i r o n ( I I 1 )  and l e a d ( I 1 )  
v a l p r o a t e s  c o n t a i n e d  one mo lecu le  o f  water .  Mass s p e c t r a  f o r  t h e  m e t a l  f ragmen ts  
o f  two r e p r e s e n t a t i v e  compounds a r e  l i s t e d  i n  Tab le  1.  The i n f r a r e d  asymmet r ic  
and symmet r ic  s t r e t c h i n g  v i b r a t i o n s  f o r  ( C O O - )  a r e  g i v e n  i n  Tab le  2. 

Tab le  1 .  N i c k e l  and copper  mass s p e c t r a l  m e t a l  c o n t a i n i n g  f ragments .  

The p r o d u c t s  ana lysed  t o  b e t t e r  t h a n  1% f o r  t h e  

m/e I n t e n s i t y  Spec ies  m/e I n t e n s i t y  Spec ies  

545 100.0 N i 2 ( v a l ) 3 +  413 90.9 C u 2 ( v a l ) ( v a 1 H ) +  
402 30.7 N i  341 15.7 Cu2(val)(H2C=CHC02H)+ 
262 18.9 NifCH3(CH2)3CO2H+ 269 100.0 C u 2 ( v a l ) +  
200 53.8 N i  (CH3CH2CH2)2C=C02+ 227 3 3 . 8  C U ~ ( C H ~ C H ~ C H  C H - C O z H ) '  

205 23.3 C U ( C H ~ C H ~ C H ~ ~ ~ C - C O ~ +  

Tab le  2. I n f r a r e d  asvmmet r ic  and svmmet r ic  (C-0)  s t r e t c h i n q  v i b r a t i o n s  (cm-l  ) .  

asym sym asym sym asym SYm 
sodium 1550 1415 manganese 1560 1420 n i c k e l  1570 1410 
mercury  1545 1406 copper  1578 1419 i r o n ( I I 1 )  1580 1420 
cadmium 1567 1413 z i n c  1590 1429 l e a d  1525 1380 

Mass s p e c t r a  show o l i g o m e r i c  s t r u c t u r e s  f o r  s e v e r a l  o f  t h e  m e t a l  v a l p r o a t e s  w i t h  
i n f r a r e d  d a t a  i n d i c a t i n g  bond ing  r a n g i n g  f rom i o n i c  t o  b i d e n t a t e  c o o r d i n a t i o n .  

I f  r e a c t i o n  o c c u r s  w i t h  s i m i l a r  f a c i l i t y  i n  v i v o  then ,  a t  t h e  t y p i c a l  dcse l e v e l  
f o r  t h e  d r u g  o f  30mg/kg/day f o r  a c h i l d  and 1.8g/day i n  a d u l t s ,  t r a c e  m e t a l  
c h e l a t i o n  c o u l d  occu r .  Thus, f o r  example, z i n c  and copper  d e f i c i e n c i e s  g i v e  r i s e  
t o ,  i n t e r  a l i a ,  a l o p e c i a  and wavy h a i r  syndrome r e s p e c t i v e l y .  Such symptoms a r e  
observed i n  abou t  11% o f  p a t i e n t s  undergo ing  v a l p r o a t e  the rapy .  O the r  
c o r r e l a t i o n s  can be  drawn: f o r  example, between manganese and t h e  i n c i d e n c e  o f  
a t a x i a .  

The sccpe o f  t h e  r e a c t i o n s  between sodium v a l p r o a t e  and t r a c e  m e t a l s  demonst ra ted  
i n  v i t r o  i n d i c a t e  t h i s  i s  a l i k e l y  c o n t r i b u t i n g  f a c t o r  i n  t h e  observed s i d e  
e f f e c t s  o f  t h e  drug .  It i s  hoped t h a t  m e t a l  ba lance  s t u d i e s  o f  p a t i e n t s  t a k i n g  
v a l p r o a t e  w i l l  t e s t  t h i s  h y p o t h e s i s ,  and w i t h  t h e  a i d  o f  d i e t a r y  supplements 
may l e a d  t o  a r e d u c t i o n  i n  s i d e  e f f e c t s .  
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