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DETERMINATION OF THE SODIUM CONTENT OF HUMAN BREAST M I L K  USING AN 
I O N  S E L E C T I V E  ELECTRODE 
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A l though t h e r e  i s  c u r r e n t l y  much a t t e n t i o n  be ing  p a i d  t o  t h e  presence o f  drugs i n  
human b r e a s t  m i l k ,  t h e r e  i s  a l s o  concern rega rd ing  t h e  o p t i m a l  sodium i n t a k e  i n  
e a r l y  i n f a n c y  ( T a i t z  1977). Anse l l  e t  a1 (1977) have con f i rmed  e a r l i e r  f i n d i n g s  
i n  showing an i n i t i a l l y  h i g h  sodium l e v e l  i n  b r e a s t  m i l k  (21 x 10-3M,  days 1-5) 
f a l l i n g  throughout  l a c t a t i o n  (12 x l0-3M, day 10) .  As much as 280 x l O - 3 M  sodium 
has been de tec ted  i n  t h e  m i l k  o f  a mother w i t h  c y s t i c  f i b r o s i s  (Whitelaw and 
B u t t e r f i e l d  1977). 

As p a r t  o f  an i n v e s t i g a t i o n  i n t o  some p h y s i c a l  p r o p e r t i e s  o f  human b r e a s t  m i l k ,  
( e l e c t r o l y t e  con ten t ,  m i c r o e l e c t r o p h o r e t i c  m o b i l i t y ,  g l o b u l e  s i z e  d i s t r i b u t i o n )  a 
sodium i o n  s e l e c t i v e  g l a s s  e l e c t r o d e  ( E I L  type GEA33) was used t o  measure the Na+ 
i o n  con ten t  i n  c o n j u n c t i o n  w i t h  a calomel re fe rence  e l e c t r o d e  (ELL t ype  RJ23) 
f i t t e d  w i t h  a remote m i c r o j u n c t i o n  c o n t a i n i n g  s a t u r a t e d  potass ium c h l o r i d e .  
M i l k  samples were d i l u t e d  1 : l  w i t h  Tr is /HCl  b u f f e r  pH7.4 and measurements made i n  
qu iescen t  d i s p e r s i o n s  a t  25.0 2 O.IoC.  
an average c a l i b r a t i o n  s lope  o f  54.4 2 1.3mV f o r  a t e n f o l d  change i n  Na i o n  
c o n c e n t r a t i o n  ( c f .  Nernst  s lope  o f  59.16mV). Some p r e l i m i n a r y  r e s u l t s  ob ta ined  
from 40 samples (10 s u b j e c t s )  a r e  t a b u l a t e d  below. 
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The sodium r e s u l t s  i n d i c a t e  an i n i t i a l l y  h i g h  l e v e l  f a l l i n g  as l a c t a t i o n  proceeds. 
Anse l l  (1977) commented t h a t  t h i s  may be an impor tan t  defence mechanism a g a i n s t  
dehydra t i on  and hyponatraemia d u r i n g  a p e r i o d  o f  r e l a t i v e  t h i r s t  and s t a r v a t i o n .  
When i t  i s  cons idered t h a t  m i l k  i s  d e r i v e d  f rom an i n t r a c e l l u l a r  source, and t h a t  
h i g h  i n t r a c e l l u l a r  sodium i s  a predominant f e a t u r e  o f  hyper tens ion  ( P a t r i c k  e t  a l  
1979), i t  m igh t  be reasonable t o  suspect t h a t  t h e  i n i t i a l  h i g h  l e v e l  i s  dye t o  a 
hyper tens i ve  i n f l uence .  Garay and Meyer (1979) have observed abnormal Na and K+ 
f l u x e s  across the  e r y t h r o c y t e  membranes o f  hyper tens i ve  p a t i e n t s .  
c o r r e l a t i o n  between h i g h  Na+ l e v e l s  i n  b r e a s t  m i l k  and hyper tens ion  e x i s t s ,  t h e  
m i l k  f a t  g l o b u l e  membrane may a l s o  e x h i b i t  such a b n o r m a l i t i e s .  
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