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When Pi180 and 5 1 6 0  a r e  p r e s e n t ,  t h e  fo l lowing  approximates  t o t a l  

exchange from average  v a l u e s  of excess  180 i n  the  P i :  

- 1802 = atom X excess  l 8 O  l o s t  by exchange PO18O1 
P + Po 

atom % excess  180 l o s t  b y  exchangg = fraction of 

4 (average  Pi c o n c e n t r a t i o n )  In  (1-Fex) = mM P i  8 H O H  

(Fex) (2) 

( 3 )  

1801 

(mM P i  2 HOH exchange) (ml volume) = patoms 0 exchange ( 4 )  

When Pi160 and H2180 a r e  p r e s e n t ,  t h e  atom % excess  l 8 O  of t h e  f i n a l  

Pi in t roduced  by exchange i s  g iven  by 

- -  - atom % excess  in t roduced  by exchange l80, 02 - P 18 
 PO ( 5 )  

exchanpe = f r a c t i o n  exchange (Fex) ( 6 )  a ~ v m  ‘ib excess inLroduced by  

18% 

M i l l i m o l a r i t y  of Pi 2 HOH exchange and patoms t o t a l  exchange may be 

c a l c u l a t e d  acco rd ing  t o  equa t ions  3 and 4 .  

Determina t ion  - of -- t he  pi 7’- ATP - and ATP $ HOH Exchanges. The Pi i? ATP , 

exchange w a s  determined by use  o f  3 2 P w i t h  s e p a r a t i o n  of P i  from adenine  

n u c l e o t i d e s  by e x t r a c t i o n  of t h e  phosphomolybdate complex ( 1 9 ) .  

ATP was determined by a d s o r p t i o n  of n u c l e o t i d e s  on cha rcoa l  followed by 

ac id  h y d r o l y s i s  t o  l i b e r a t e  t h e  /3- and Y-phosphoryl groups and mcasurement 

of t h e  180 i n  t h e  P i  formed (20).  

180 i n  t h e  

11. RESULTS 

E f f e c t s  of Na+ and K+ on the pi 2 HOH Exchange. I n  the  absence of ------ 
added ADP o r  ATP and i n  t h e  presence  of K+ and Mg2+, t h e  membranc-bound 
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