
SUMMARY

LITHIUIII: Effect.s on ?rgítabLe ce.LL mernby'qnes. Lithium salrs
have  been  used  i n  t he  t r ea tmen t  o f  man ic -dep ress i ve  psychos i s
fo r  many  yea rs  bu t  t he i r  mechan i sm o f  ac t i on  i s  no t  we l l
unde rs tood .  Many  worke rs  assume tha t  t he  ac t i on  o f  l i t h i um on
c a t e c h o l a m i n e  m e t a b o l i s m  a n d / o r  o n  e l e c t r o l y t e  d i s t r i b u t i o n
i s  i n  some  v r ' ay  re la ted  w i th  i r s  t he rapeu t i c  e f f ec t .
B e c a u s e  l i t h i u m  c l o s e l y  r e s e m b l e s  s o d i u m  a n d  p o t a s s i u m ,  w e
have  s tud ied  the  e f f ec t  o f  l i t h i um on  phenomena  wh ich  a re
c o n t r o l l e d  b y  s o d i u m  a n d  p o t a s s i u m .

T h e  r e s u l t s  o f  t h e s e  i n v e s t i g a t i o n s  a r e  p r e s e n t e d  i n  t h i s
t h e s i s .  T h e y  s u g g e s t  t h a t  t h e r a p e u t i c  c o n c e n t r a t i o n s  o f
l i t h i u m

a )  d o  n o t  a f f e c t  t h e  i o n i c  d i s t r i b u t i o n  a n d  r e s t i n g
p o t e n Ë i a 1  o f  s t r i a t e d  m u s c l e  f i b r e

b )  i nh ib i t  t he  Na /K  t ranspo r t  mechan i sm o f  t he  ra t  vagus  ne rve
membrane

c ) -  c o m p e t e  w i t h  p o t a s s i u m  o u t s i d e  a n d  w i t h  s o d i u m  i n s i d e
the membrane for  an act ive s i te  on the nerve membrane

d )  d e c r e a s e  t h e  c o n d u c t i o n  v e l o c i L y  o f  a n  a c t i o n  p o t e n t i a l ,
bu t  on l y  when  the  ne rves  a re  s t imu la ted  a t  h i gh  f requenc ies

e )  i nh ib i t  t he  Na /K  ATP-ase  o f  t he  vagus  ne rve  membrane  o f
ra t s  a f t e r  l ong - te rm t rea tmen t  o f  t he  an ima ls  w i t h  L iC l ,
o r  when  the  ne rves  a re  s t imu la ted  a t  h i gh  f requenc ies .

0n  the  bas i s  o f  t hese  resu l t s  a  mode l  on  the  mechan i sm o f
ac t i on  o f  l i t h i um i s  p roposed .  The  mode l  supposes  tha t  t he
ca r r i e r  no rma l l y  t ï anspo r t i ng  po tass ium in to  t he  ne rve  f i b re
can  a l so  t r anspo r t  l i t h i um in to  i t .  Because  the  l i t h i un r
ca r r i e r  comp lex  i ns ide  the  ne rve  membrane  d i ssoc ia tes  ve ry
s1ow ly ,  t he  subsequen t  ou tward  t ranspo r t  o f  sod ium ions  by
the  same ca r r i e r  i s  i nh ib i t ed .  Such  a  mechan i sm cou ld  be
r e s p o n s i b l e  f o r  t h e  t h e r a p e u t i c  a c t i o n  o f  l i t h i u m  s a 1 t s .
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