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Proposal for cortinuation of studies on the distribution of gases,
vater and electrolytes in the human body as being conducted under Con-
tract N7onr-295, Task Order IV, Project No., HR 122-307, for the period

1 September 1951 to 31 August 1954,

Hello Pace, Project Supervisor

0BJECT
To define the physiological factors controlling the dynamics of the

distribution of gases, water and electrolytes in the human body.

BACKGROUND
Previous work under this Contract has led to the description of the

dynamic distribution behavior of a number of simple substances, following

intravenous administration into the human body, in terms of the arte;:--igli_:;‘: ESC,
plesma time-concentration curves. These curves have been resolved i;t; % g é éég
multiple simple exponential rate expressions, some of which appear 'bo be:; oy 3)» g §
common to all substances injected and others which seem to be charac_@er EE%
istic of each separate substance. For the substances of small molecilal;r S .f‘.g

< @ .._‘

size examined thus far, the limiting factors in the rate of distrlb\z-ti,pn . ~_5 -é-, &

sz ig

are believed to be the rate of blood supply to the various tissue r@wns . C’ ;3 E

and the magnitude of the space in these tissue regions available %o ;Ehe e ¢ C— E‘g
3ESizi®

'emn(‘
.?vcr

substance in which to distribute itself.

=

vercily of

In order to verify and expand this simple hypothesis it is necéssa ry
to obtain more distribution curves from normal individuals in various
physiological states as well as from patients suffering circulatory dis-

orders. Furthermore, it is of importance to measure the physiological

l1b3319
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spaces of the body, such as the total body fat, skeletal mass, extra-
cellular fluid, etc., so that more quantitative evaluation of the dis-
tribution curves may be made. Finally, it is of interest to examine
the detailed distribution of materials at the ce;lular level, which is
now possible by means of the differential centrifugation technic for
cell fractionation.

In addition to the present work on distribution dynamics, it is
anticipated that with the availability of the White Mountain Research
Stetion some research will be initiated on the problems of high al-
titude physiology. Desides this research, which is quite limited at

present, the administration of the “hite Mountain Research Station

B

itself also falls within the framework of the Contract. I

H
.3)(
*4
o
=]

. HRT

clearly dissociate the basic research done under the Contréc

UL Gisr it

Wil

more strictly administrative problem of the operation of the

H

Shhite. © 3 -

n

liountain Station, completely separate accountebility has ‘rfeen

FUR

tained locally for the research and for the operation of t?xe__nsta\‘:ioni.j' ’

For this reason, two separate Budgets have been set up and;:-a‘.?ef in- N

cluded in the following.

EXPERTMENTAL PLAN

In planning a rescarch program for a three year peried ER R

writing

manifestly difficult to outline the experiments to be done in any great
detail. Ilence, the following plan is to be regarded as tentative and

general in scope.

1. Radiosodium 24 distribution. An extension of the present measure-

ments on cardiac patisnts is planned so that the effect of an impaired

1163320 2
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circulation and eltered fluid spaces on the radiosodium distribution
curve may be clesarly seen. It is further planned to investigate in
more detail the recent finding under this Contract that the total body
sodium space is almost double the normal in cardiac patients. Studies
will also be made of radiosodium clearance from a limb as measured by
the in vivo counting technic following intra-arterial injection of the
limb with radiosodium. This method holds promise as a criterion of
regional muscle circulation.

11, Tadiopotassium 42 distribution. Jrteriel plasma concentration

curves of K42 following intravencus injection have been obtained on
normal individuals, and in the future studies similar to those de-
gcribed above with 1a24 will be carried out using XK42. The comparison

of the behavior of K42 and ila24 is desirable because of the gredom- ;

inantly intracellular distribution of potassium in contrast 'é

predominantly extracellular distribution of sodium.

v Catifornia 947710,

’al et

III. Gamma-ray labeled erythrocytes. An unsuccessful atte

t

"y ML ont
L I ith

been made to label human erythrocytes with K42, which emits

sufficiently energetic to be detected by the in vivo countin

Furtihier attempts will be made using other gamma emitting iso

tr' ] onqnm'f, mTI\

label erythrocytes so that the dynanics of blood mixing ma.y
(‘
in various tissue regions. - :

IV. Estimation of body skeletal mass. Preliminary experiments have

been carried out on the feasibility of using radiocalcium 45 for
measuring the total calciwm space of the body in laboratory mice,

so that the skeletal mass may be computed. This work is expected to
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coatinue, ..s an adjunct to this problem, the intracellular distribution
of calcium is being studied by means of the cell fractionation technic.

V. Total body fat determination. Work continues on the development of

an air displacement method for measuring total body volume so that total
body fat may be estimated from the computed value of body specific gravity.
Progress oa this problem has been slow because very little time has been
devoted to it; however, it is anticipated that more time can be spent in
the nsar future.

VI. Intracellular radiophosphorus distribution in the liver. The

technics have been developed for the cellular fractionation of liver
cells of laboratory rats into nuclei, mitochondria, microsomes and
aqueous cytoplasm. It is also possible to carry out the chemical

fractionation of each of these cell fractions into the various major

roups of phospborus compounds, viz., the acid soluble compounds i‘at

soluble compounds or phospholipids, nucleoproteins, and phospl&opro 3

Work has already started on a study of radiophosphorus turnovor 'rates

in the various chemical and cell fractions after the 1njection orI' P32

labelsed phosphate. By this means it is hoped to obtain more scneci.f.‘ic '

information concerning the intracellular sites of phosphorus matabol“lsm.‘;

Following these preliminary experiments it is expected that thn prim:iple

g
of the study of turnover at the cellular level will be appl:.ed_i gth_ezcl zE
§32¢28¢%
problems as yet not clearly formulated. 2587 geEz®
37" 2E52%¢%
VII. Hyoglobin metabolism. Although hemoglobin metabolism has been

studied extensively, very little is known of the metabolic origin,

turnover, and fate of +the companion respiratory pigment myoglobin.

L
™~
(]
'Y



DOCUMENT SOURCE .
University of California at Berkeley

The Bancroft Library/The University Archives, Berkeley CA
RECORDS SERIES TITLE
CHLLE UNY . FEGENTS, (ON BT
BANCROFT/UARC IO NO. 4

£ 8 COPY

CARTON NO. /

FOLDER NAME

427 NT7-2nr -295

NOTES

2/13
UND B8 QUND W,W //4(

. I
. .

Experinents are in progress by which some measure may be had of the
normal rate of turnover of radiociron in rat myoglobin. In addition,

it is expected that there will be available shortly at the lihite
Mountain Research Station rats of the same strain which have been

bred at altitude through at least one gensration, so that the myoglobin
concentration and turnover may be compared with the sea level counter-
parts. Preparations are being made to carry out these measurements at

Thite iountain within the year.

PLRTICIPATING PERSONNEL

BER{ZLEY RZSE.RCI

1

Principal Investigator

Nello Pace, Ph.D., issistant Professor of Physiology

'
RENE
.

EAR N O NTRT I

nerott Library tog

Salaried Personnel

Salary provisions are being made for the following: one rasairil'(_ .

2o @

¥.D., half time; two graduate students, half time; and one ad.miiisl‘:trfafivp

L Cai G

assistant, 20 per cent time.

LRSI TSI

Hithout Salary ‘
At least six members of the Donner Laboratory of Hedical Pﬁy;iast

BRI
contribute directly and materially to the pursuit of the work ugdgr:i“bktiiﬁ

upen oo e

Contract at no cost to the Contract. In addition, it is anticipated that
the services of some of the members of U.S. ilaval Volunteer Research Unit
12-2, Berkeley, will be available to the Contract if they are volun?
tarily recalled to active duty with the Office of Naval Research, San

I“ranc'isco, for additional duty with this Contrzct.
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TIITE 1:OUHTAIN RESLRLPCE ST.TION

In Chargo
3. F. Cook, Ph.D.,, Professor of Physiology

Mello Pace, Ph.D., Assistant Professor of Physiology

Saloried Personnsl

The only po‘rsonnel who rececive salary in direct connection with the

“hito wourtain Research Station are two caretakers and maintenance men

at full time. The duties of these individuals include the care of the

physical facilitios and oquipment of the Station, as well as the care of

the animal colony.  They are also responsible for daily moteorological

obsorvations.

BUDGER

Zlthough the research under this proposal is to continue for LT

three year period, it is more convenient to formulate the budget ‘orl_‘;a;

yearly basis. Furtherumore, as montioned cbove, the budget is sub: :

-

divided into two secticns, one dealing with the basic research ﬁn&af

the Contract, and the other dealing with the administration of 3 ‘

i

=
a
A
&
=

ot
®

liountain Research Stotion.

AR

Pkttt fpt

Part I - Berkoley Ressarch

e only. O

PERSONIEL

L trom origene

Salaries
Rescarch i..D. at half time G 3,300,00

Two Graducte Students at

half time

$ 3,120.00
Administrative issistent at
20 per cort time $ 1,128.00
~ Totul $ 7,548,00
103324 '
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26 per cent of Salaries ¢ 1,962.48

Retirement and Insurance R

tot

State retirement system at 8_;pévrQ CoLE

cent of salary, plus $4.00 per™ ' =

[RRI0S S M I

person, oxclusive of studenté’.': $ 7354..2_4--

Workmen's Compensation Insuranee B

ot $.04 por §100 administrative

A TaT

salary and $.92 per $100 =0 s

research salary.

TOT..L PERSORNEL COSTS ’_‘ § 9,924.24
EXPENSES .ND EQUIPMENT j
Radioisotopos, including shipping
charges from Ok Ridge,Tennesses § 900,00
Shop work (glass and mechanical) §  600.00
Laboratory supplies (Chemicals,
glassware, and minor apparatus) § 500,00
Compensation for human subjects,
at $2.50 per hour ¥ 500.00
Travol and chargos for research at
Thits Mountain Research Station. §  575.76
TOTAL EXPENSES LND EQUIPLENT $ 3,075.76
YE.LRLY TOT.L FOR BERZ(Ei,EY RESZ.ARCH $13,000.,00

}

s,

3 YE.R TOT.L FOR PERKELEY RUSE.RCH

$39,000,00
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Part II - Thite Mountain

PERS0:TIL
Two Caretakers at 280 per month§ 6,720.00
Ovsrhoad
8 per cent of Salaries (off-
campug rate) $

Retirement and Irsurance

Stote rotiromont system $  545.60
Yorknen's Compensation In-
surance - $ 2.69
TOT..L PERSO.ITEL COSTS : $ 7,305.89
EXPENSES ..5D EQUIFEZMT sis T
6000 zallons of DJiesel fuel Eoz; il :;
power, h.oc.t aad bulldozer opg::ra?-:_ o J = ‘:'
o 2 T . =
tion at $.175 per zallon, E _ Co ',j E Ea
deliveraed. i : $ 5,356.6?0
: : £
2000 gallons of gasoline for :nuto‘ , e
T v ]

motive equipmont at .30 per -éa}lén;' :

‘

delivered. £ :. '5

a— = ¢ v <
Repairs ond maintenance supplics 5—., 2
(automotive repairs, genor:.tof: T EL
repeirs and overhaul, oil grease,
enti-frecze, tires, otec.) $ 1,944.11

PRIVACY ACT MATERIAL REMOVED

oy

1163320 : 8
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Hdrinistrative travel between
Berkeloy and Vhite iountain at
$.05 per mile (for transportation)

and $3.00 per diem.

$ 4,194,111

3
TOTAL EXPESSES 3D EQUIPMERT
YR.RLY TOT.L FOR TZITE 1OUD

= $12,000.00

3 YEAR TOT.L FOR "5ITE HMOUNTAIN $36,000,00
b - L

TOTAL COST OF 3 YEWR CONTRAET ol §75,000,00
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