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A. 

Studies  on normal body composition by t h e  isotope d i l u t i o n  method have been 
previcusly reported. 
i n  normal bman subjects  (Edelman e t  e l ,  S.G.O. 1952); measurements of t o t a l  
exctaneeat le  potassium i n  normal h x a n  subjects  (Edelman e t  a l ,  Science, 1952); 
and r.easuresents of t o t a l  exckangearle sodium i n  normal k w n  subjec ts  (Edelman 
e t  a l ,  Metabolism, In  F’ress). 
quant i ty  of ex t race l lu la r  f l x i d  was described (Cardozo and Edelman, J. Clin. 
Invest ,  1952). 
and rena l  henocynamic changes induced by three  leve ls  of d i e t a r y  sodium intake 
i n  hypertensive subjects  ( les ton  e t  a l ,  J. Clin. Invest. 1950). More recent ly  
an exploratory inquiry was made i n t o  body sodium and potassium contents in 
p a t i e n t s  with alimentary, rena l ,  and cardiovasculaf disease, including hyper- 
tension,  (Moore e t  a l ,  Metabolism IC%). 

Previous Work by Responsible Invest igator  i n  t h i s  Field. 

These s tudies  included measurements of t o t a l  body water 

A sim$ified t e c h i q u e  for estimating t h e  

An e a r l i e r  work was devoted t o  a study on e l e c t r o l y t e  excret ion 

E. His tor ica l  Background 

There a r e  several  l i n e s  of evidence implicating abnormalities i n  f l u i d  and 
e l e c t r o l y t e  metabolism i n  e i t h e r  t h e  genesis or maintenance of e s s e n t i a l  hyper- 
tension. 
hypertension i n  the  r a t  and accentuate r e n a l  hypertension. 
has been obtoined that t h e  ex t race l lu la r  fluid volume as  measured by the radio- 
s u l f a t e  space in increased i n  pa t ien ts  with e s s e n t i a l  m e r t e n s i o n .  
many pa t ien ts  experience a louering of blood pressure when placed on very lw  
sodium intakes. 
s i g n i f i c a n t l y  i n  the r a t .  

The administration o f  excessive amounts of sodium lrlll produce 
Recently evidence 

I n  addi t ion 

Final ly ,  potassium deplet ion appears t o  a l t e r  vascular  r e a c t i v i t y  

However, it m y  be that sodium retent ion and potassium depletion a r e  secondary 
consequences of cardio-renal f a i l u r e  and not d i r e c t l y  re la ted  t o  t h e  genesis of 
human hypertension. It has been observed in a study of pat ient8 with e s s e n t i a l  
hypertension t h a t  reduction i n  blood Fressure did not cor re la te  temporally with 
sodium balance. In  a small s e r i e s  o f  pa t ien ts  n i t h  f a i r l y  severe hypertension, 
exchangeable sodium content was within t h e  norms1 range. 
pro jec t  is  t o  character ize  body couqosition n i t h  respect t o  water and e l e c t r o l y t e s  
i n  p a t i e n t s  with uncomplicated essential hypertension. 

The purpose of this 

C. Materials and Yethods 

Three groups of subjects  w i l l  be studied. A normal cont ro l  group w U l  cons is t  
of p a t i e n t s  without hypertension o r  cardio-renal disease. The second group i s  
t o  include only pat ien ts  with unconplicated e s s e n t i a l  hypertension pr ior  t o  any 
therapy. 
ca lor ic  intake and unres t r ic ted  i n  sodium content t rea ted  r l t h  ant ihypertensive.  
agents. 

The third group is t o  consis t  of hypertensives on d i e t s  adequate i n  

Whenever possible  t h e  same p a t i e n t s  n3J.l be studied in groups 11 and 111. 

Tota l  exchangeable sodi  
d i l u t i o n  method using NP, Et2, a d  D 0 
contents  rill be measured by thiosulfs!e di lut ion.  A t  t h e  same tima, S e m  ui l l  
be analyzed for,Na#, #, Cl-, HCOj-,pH and osmolarity. 

po assium and body water will be es t ins ted  by t h e  isotope 
t raccr r .  Available e x t r a c e l l u l a r  f l u i d  

The methods t o  be employed 

L 
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Net( and KA by flame photometry, C1- by electrometr ic  t i t r a t i o n ,  HCO - by 
Slyke, pH by ne ter  and osmolarity by f reez ing  point  depression. It 1s 

icipated that these data w i l l  enable us t o  determine whether (a) t h e r e  a r e  
ormali t ies  i n  water and e l e c t r o l y t e  anatomy e a r l y  i n  t h e  coume of e s s e n t i a l  
er tension and (b) whether there  are any changes i n  body composition t h a t  . .  .. 

corre la te  with a posLtive or negative response t o  therapy. 

SL%YMY OF THE RESEARCH PROJECT 

Several l i n e s  of evidence implicate abnormalities i n  fluid and e l e c t r o l y t e  
metabolism in t h e  genesis o r  maintenance of e s s e n t i a l  hypertension and e x p e r b e n t d l  
hypertension. A detai led s tudy o f  water and e l e c t r o l y t e  contents o f  human 
hypertensive subjects  is sti l l  lacking. The proposed pro jec t  is designed t o  
meet t h i s  need and Ff possible supply answers t o  the  questions of whether (a)  
there  a r e  abnormalities i n  water and e l e c t r o l y t e  anatolag e a r l y  i n  the  course 
of e s s e n t i a l  hypertension arid (b) whether there  are any changes i n  body 
composition tha t  cor re la te  with the type of response t o  medical therapy. 

The following measurements a r e  contemplatedt 

(1) Serum t o  be analyzed f o r  No, K, C1,  HW3, pA and osmolarity. 

(2) Body composition t o  be defined with Na2‘, &2, D20 and th iosu l fa te .  The 
simultaneous def in i t ion  of body contents and serum concentrations should 
enable a more precise  character izat ion of the i n t e r r e l a t i o n  between water 
and e l e c t r o l y t e  metabolism and i-gpertension. 
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(1) Chemistry laboratory, 
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ft ' . ,  equipped with a l l  bas ic  furn i ture  and u t i l i t i e s .  

(L) Small animal quarters ,  90 f t2 .  

C.  The proposed research does not have any current  or  connnittcd support. 

1;. NG appl icat ions a re  pending f o r  support of the  proposed research. 


