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Natriuretic Potency of Hydrochlorothiazide x 
in Humans  

Due  to m a r k e d  species differences,  t h e  t h e r a p e u t i c  ef- 
fec t iveness  ot new d iu re t i c  a g e n t s  c a n  be  e s t i m a t e d  b y  
cl inical  t r i a l  only.  To  e l i m i n a t e  s u b j e c t i v e  e r ro rs  m e t h o d s  
for  h u m a n  b ioas say  h a v e  been  deve loped  us ing  a d iu re t i c  
of k n o w n  p o t e n c y  as a re fe rence  a n d  b o d y  we igh t  de-  
crease  in  24 h 2 or  increase  in da i l y  s o d i u m  exc re t ion  as 
a n  i ndex  of d iu re t i c  p o t e n c y  ~. I f  t he  dose of ch lo ro th iaz -  
ide ~, a n o n  mercu r i a l  d iu re t i c  5 is p l o t t e d  on  a l oga r i t hmic  
scale, a s t r a i g h t  dose- response  c u r v e  is o b t a i n e d  f rom 500 
to  2000 mga.  R e c e n t l y  a new d iu re t i c  su l fonamide  w i t h  
s imi la r  s t r u c t u r e  6 h y d r o c h l o r o t h i a z i d e ,  ha s  become  avai l -  
able .  Acu te  e x p e r i m e n t s  in  dogs a n d  r a t s  h a v e  s h o w n  i t  
to  be  4 to  16 t imes  as p o t e n t  as ch lo ro th iaz ide% Pre l im in -  
a r y  to cl inical  t r ia l s  i t  was  necessa ry  to  e s t ab l i sh  t h e  
p o t e n c y  of t h i s  new d rug  in h u m a n s .  
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Dose-response curves for hydrochlorothiazide (Her)  and chloro- 
thiazide (CT) in humans (mean and standard deviation) 

Ten  p a t i e n t s  suf fe r ing  f rom mi ld  r i g h t  v e n t r i e u l a r  
fa i lure  due  to  h y p e r t e n s i v e  or  c o r o n a r y  h e a r t  disease,  
who  needed  a t  l eas t  i n t e r m i t t e n t  d iu re t i c  t h e r a p y ,  were  
p u t  on  a d ie t  w i t h  a c o n s t a n t  sod ium i n t a k e  b e t w e e n  80 
a n d  110 m E q / d a y .  S o d i u m  exc re t ion  d u r i n g  t h e  con t ro l  
pe r iod  v a r i e d  b e t w e e n  70 a n d  105 m E q / d a y  a v e r a g e i n g  
97 m E q / 2 4  h. A t  3 to  5 d a y  i n t e rva l s  these  p a t i e n t s  re-  
ce ived  single doses of 25 (9 = n u m b e r  of assays) ,  50 (9), 
75 (9), 100 (5), a n d  150 (5) m g  of h y d r o c h l o r o t h i a z i d e  or  
500 (5), 1000 (5), a n d  2000 (5) m g  of ch lo ro th i az ide  a t  
7 a .m.  24-h u r ines  were col lected a n d  sod ium exc re t i on  
d e t e r m i n e d  b y  f l ame  p h o t o m e t r y .  N a t r i u r e t i c  p o t e n c y  
was e s t i m a t e d  b y  s u b t r a c t i n g  t h e  ave rage  da i ly  s o d i u m  
exc re t ion  (97 m E q / d a y )  f rom t he  i n d i v i d u a l  responses .  

T h e  ave rage  i n c r e m e n t  in  s o d i u m  exc re t i on  (mean  a n d  
s t a n d a r d  dev i a t i on )  a t  d i f f e ren t  dose levels is s h o w n  in  
t h e  Figure.  I f  t h e  doses are p l o t t ed  on  a l oga r i t hmic  scale 
a s t r a i g h t  dose- response  c u r v e  is o b t a i n e d  b e t w e e n  25 a n d  
75 (or 100) m g  of h y d r o c h l o r o t h i a z i d e  a n d  500 a n d  
2000 m g  of ch lo ro th iaz ide .  75 to  100 m g  of h y d r o e h l o r o -  
t h i a z i d e  induce  a m a x i m a l  response  w h i c h  c a n n o t  be  
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f u r t h e r  increased  b y  a d d i t i o n a l  a m o u n t s  of t h e  drug.  For  
ch lo ro th i az ide  t h e  m a x i m a l  r e sponse  ha s  been  s h o w n  to 
occur  w i t h  2000 m g  and,  s imi la r  to  hyd roch lo ro th i az ide ,  
no  f u r t h e r  increase  in na t r iu res i s  was  n o t e d  w i t h  larger  
doses 3. T h e  p o t e n c y  ra t io  of h y d r o c h l o r o t h i a z i d e  to  chloro-  
t h i az ide  as  e v a l u a t e d  g raph ica l ly  (---)  in  t h e  F igu re  is 21. 
Us ing  t he  m e t h o d  of LITCHFIELD a n d  WILCOXON 8 and  
163 m E q  increase  in s o d i u m  exc re t i on  as a 100% re- 
sponse,  i t  c a n  be  s h o w n  t h a t  t h e  p o t e n c y  r a t i o  for  a 
19/20 p r o b a b i l i t y  is 16 w i t h  conf idence  l imi t s  f rom 8 to 
31. A de ta i l ed  r e p o r t  of these  e x p e r i m e n t s  will be pre-  
s e n t e d  elsewhere% 

F r o m  a phys io log ica l  v i e w p o i n t  i t  is i n t e r e s t i ng  t h a t  
t h e  m a x i m a l  response  o b t a i n e d  w i t h  a n y  dose of chloro-  
t h i az ide  a n d  h y d r o c h t o r o t h i a z i d e  is q u a n t i t a t i v e l y  and  
q u a l i t a t i v e l y  (e lec t ro ly te  p a t t e r n  in acu te  e x p e r i m e n t s  in 
h u m a n s  9) iden t i ca l  t h o u g h  h y d r o c h l o r o t h i a z i d e  is a b o u t  
20 t imes  as ac t ive  as ch lo ro th iaz ide .  This  p r o b a b l y  m e a n s  
t h a t  b o t h  d rugs  i n h i b i t  s o d i u m  r e a b s o r p t i o n  a t  t he  same  
s i te  a n d  b y  t he  same  m e c h a n i s m  of ac t ion .  E n z y m a t i c  
conve r s ion  of eh lo ro th i az ide  to h y d r o c h l o r o t h i a z i d e  in 
vivo, s imi la r  to  t h e  h y d r o g e n a t i o n  of some  s te ro id  hor-  
m o n e s  m i g h t  exp la in  t h e  d i s c r e p a n c y  in d iu re t i c  effec- 
t iveness .  
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Zusammen/assung 
H y d r o c h l o r o t h i a z i d e  x, ein ora l  v e r a b r e i c h b a r e s  Diu-  

r e t i kum,  f i ih r t  be im M e n s c h e n  in Dosen  v o n  25 bis  75 mg  
zu e iner  exponen t l e t l en  Z u n a h m e  de r  N a t r i u m a u s s c h e i -  
dung .  E i n e  m a x i m a l e  Diurese  wird  m i t  75-100  mg 
er re ich t .  Das  neue  P h a r m a k o n  is t  20mal  a k t i v e r  als 
Ch lo ro th i az ide  4 
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Depolarizing Action of K-Strophantine  
and K-Strophantos ide  on Isolated Frog Skin 

I n  p a s t  yea r s  m a n y  a u t h o r s  h a v e  w o r k e d  o n  t he  po ten -  
t ia l  in  i so la ted  frog skin  us ing  va r ious  drugs.  

T h e  ac t ion  on  t h e  skin  p o t e n t i a l  a n d  w a t e r  t r a n s p o r t  
was  s t u d i e d  w i t h  p i t r e s s in  (CAPRARO a n d  BERNINI 1, 
SAWYERZ, CAPRARO and TIENGO~, BRAUN4, KOEFOED- 

JOHNSEN a n d  USSlNGS), e p i n e p h r i n e  (UsSlNG 6, CAPRARO 
and  TIENGO 3, CAPRARO a n d  FRANCESCHINIT), a n d  some 
e n z y m a t i c  i n h i b i t o r s  (i.e. a ce t azo l amide :  FUHRMAN s HUF 
et al.S), a n d  more  r ecen t l y  w i t h  se ro ton in  (PICKLES10), 
Mersalyl ,  a n d  t h e o p h y l t i n e  (HuF et al. s). 
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