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Ostober 12, 195k

Jorn 5, Lagen, H.l.
associate Dean
‘miversity of Californis
School of dedicine

Dear Doctor Lagen:

I attach an Application for a Orant=in-ild to the Anerican Heart
Association sutmitted by Uoctor I, S. idelman for the support of
research on, "rluid snd Zectrolyte Aimtomy in Patients with
Essentisl Hypertension” in the swmount of §2h,.50.00 for the period
JWI.USSMMJO.USG.

Space and facilities are svailable to sarry oan this work ia the
Metabolis-Isotopis Laboratories at the San Prancisco City and

County hﬂm-

Sufficient coplcs of this request for all eencerned are sttached
a8 wall ap thirty extrs nimeographed copies whick are to de
submitted with the originel applicstion, In sddition, I attsch
s statesent in nontechnical language descridbing the mature and
purpoee of this project and a2 work sheet of tiwm proposed ressarch

. Preject. .

This application meets with my entire apgroval.
3M.

T. L. Altheusen, KD,
Professer of Necicing
o Chairma, Departsemt of Medicing

TLAipan

TRAEALT

SAN FRANCISCO! UNIVERSITY OF CALIFORNIA MEDICAL CENTER
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ITEM 1955-56 1956-57 1957-58 TOTAL
PERSONNEL (itemize)
Senior Technician 1,092.00 4,295.00 L,512.00
EQUIPMENT (itemize)
2 nicroburettes 100.00
Distillation glassware 500.00
SUPPLIES (itemize major
purchases).
Isotopes (K42, Na2l, B85, 2,000.00 2,000.00 2,000.00
' D205 .
Reagents and Expendibles 1,000.00 1,000.00 1,000.00
TRAVEL EXPENSES 350.00 350,00 350.00
OTHER EXPENSES (itemize)
Repair and maintenance of 300,00 300,00 300.00
Equipment
TOTAL 7,9L6.00 8,162.00 $21,450.00
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ABICULUM VITAE

x’ﬁ;e curriculum vitae of the responsible investigator is on file with the American
- Beart Association since he is an Established Investigator of the American Heart
Association.
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#PROPOSED RESEARCH

A. Frevious Work by Responsible Investigator in this Field.

Studies on normal body composition by the isotope dilution method have been
previcusly reported, These studies included measurements of total body water
in normal human sutjects (Edelman et al, 5.G.0, 1952); measurements of total
exchangeable potassium in normal huzan subjects (Edelman et al, Science, 1952);
and measurements of total exchangeatle sodium in normal human subjects (Edelman
et al, Metabolism, In Press). A simplified technique for estimating the
quantity of extracellular fluid was described (Cardozo and Edelman, J. Clin,
Invest. 1952). An earlier work was devoted to a study on electrolyte excretion
and renal hemocynamic changes induced by three levels of dietary sodium intake
in hypertensive subjects (Weston et al, J. Clin., Invest. 1950). More recently
an exploratory inquiry was made into body sodium and potassium contents in
patients with alimentary, remal, and cardiovascular disease, including hyper-
tension, (Moore et al, Metabolism 1$5L).

B. Historical Background

There are several lines of evidence implicating abnormalities in fluid and
electrolyte metabolism in either the genesis or maintenance of essential hyper-
tension. The administration of excessive amounts of sodium will produce
hypertension in the rat and accentuate renal hypertension. Recently evidence

has been obtained that the extracellular fluid volume as measured by the radio-
sulfate space is increased in patients with essential hypertension., In addition
many patients experience a lowering of blood pressure when placed on very low
sodium intakes, Finally, potassium depletion appears to alter vascular reactivity
significantly in the rat.

However, it may be that sodium retention and potassium depletion are secondary
consequences of cardio-renal failure and not directly related to the genesis of
human hypertension. It has been observed in a study of patients with essential
hypertension that reduction in blood pressure did not correlate temporally with
sodium btalance. In a small series of patients with fairly severe hypertension,
exchangeable sodium content was within the normal range. The purpose of this
project is to characterize body composition with respect to water and electrolytes
in patients with uncomplicated essential hypertension.

C. Materials and Methods

Three groups of subjects will be studied. A normal control group will consist

of patients without hypertension or cardio-renal disease., The second group is

to include only patients with uncomplicated essential hypertension prior to any
therapy. The third group is to consist of hypertensives on diets adequate in
caloric intake and unrestricted in sodium content treated with antihypertensive.
agents. Whenever possible the same pstients will be studied in groups II and III.

Total exchangeable sodiu?n potassimn and body water will be estimated by the isotope
dilution method using Na<“4, K 2, and D,0 as tracers, Available extracellular fluid
contents will be measured by thiosulfa%e dilution. At the same time, serum will

be analyzed for,Naf, K£, Cl-, HCO3-,pH and osmolarity. The methods to be employed
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fP¥e: Na/ and K{ by flame photometry, Cl- by electrometric titration, HCO,- by
“Yan Slyke, pH by meter and osmolarity by freezing point depression. It 1is

s

,*.’ anticipated that these data will enable us to determine whether (a) there are

abnormalities in water and electrolyte anatomy early in the course of essential
hypertension and (b) whether there are any changes in body composition that
correlate with a positive or negative response to therapy.

SUMMARY OF THE RESEARCH PROJECT

Several lines of evidence implicate abnormalities in fluid and electrolyte
metabolism in the genesis or maintenance of essential hypertension and experimental
hypertension. 4 detailed study of water and electrolyte contents of human
hypertensive subjects is still lacking. The proposed project is designed to

meet this need and if possible supply answers to the questions of whether (a)

there are abnormalities in water and electrolyte anatomy early in the course

of essential hypertension and (b) whether there are any changes in body
composition that correlate with the type of response to medical therapy.

The following measurements are contemplateds:

(1) Serum to be analyzed for Na, K, C1, HCOB’ pH and osmolarity.

(2) Body composition to be defined with Na2¥, K42, D0 and thiosulfate. The
simultaneous definition of body contents and serim concentrations should

enable a more precise characterization of the interrelation between water
and electrolyte metabolism and hypertension.

PERSONS FAMILIAR WITH WORK OF RESPONSIELE INVESTIGATOR

(1) Maurice Sokolow, M.D., Associate Professor of Medicine, University of California,
School of Medicine, San Francisco 22, California.

(2) Francis D. Moore, M.D., Professor of Surgery, Harvard Medical School and
Surgeon-in-Chief, Peter Bent Brigham Hospital,
Boston, Massachusetts.

(3) Louis Leiter, M.D., Chief, Medical Division, Montefiore Hospital,
New York 67, New York.

PARTICIPATING PERSONNEL

(1) Judith Nadell, M.D., Research Fellow in Medicine, University of California,
School of Medicine,

(2) Lee W. Birkenfeld, M.D., Research Fellow in Medicine, University of Califernia,
School of Medicine,
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ACILITIES AVAILABLE FOR PROPGSED RESEARCH
University of California Metabolic~Isotopic Laboratories at the San Francisco
spital are under the cirection of the responsible investigator., This unit
f' consists of the following:
(1) Cremistry laboratory, LOO i‘tz., equipped with all basic furniture and utilities.
(2) Isctope laboratory, 300 ftz., equipped with all basic furniture and utilities.

(3) 0ffice, 120 ft2,

(L) Small animal quarters, 90 ftZ.
¢, The proposed research does not have any current or committed support.

10, No applications are pending for support of the proposed research.
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