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end electrolytes in the numzn body, as bsin; conducted under Contract
N7onr-295, Task Order IV, Project Nio. NR 122-307, for the »eriod 1 February
1950 to 31 January 1951

Nello Pace, “roiect Suvervisc
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RESZL200 o108

The general w»rozre= of resesrch iz directed at the basic oroblem
of mecherisms of transfer of zaterisls in the human body. iithin this
broad nroblen it is ~ossible to formulate s rell-defined a~<roach to an
uncderatanding ci asny of the funianental -rocesses resulating transfer,
The svecific avorozen is throuch tne study of the cvna:ics of a variety
of substances riose time-smace distribution cheracteristics may bde
measured readily in the norzal hunen vhen irtraduced irto the body.
Radioisotowes have zreatly exmanded the number of reterials which wmay

almost
now be used for the »nur-cse, and it is no len.er recessary to rely
exclusively or substances foreimm to the normsl body netabolism in order
to examine the behsvior of a chenical.ﬁonulaticn introduced suddenly
into the bhedy. ‘

& furtrter delimitation hes been made for the nresent by emosloying
only substances either not -aerticineting at all or narticinating only
nini2elly in the w»rocesses of intermedier, enerzy metsbolism., It is
in this sense, then, thst certain zsses, electrolytes, and water form the
princinel objeets of study.

lthouih the literature records numerous ex~erizents slonz these
lines conuucted on lgboratory axniwmals, and .any =»rofitable anglozies may
be dravn for the humen, there exists s relative scercity of dete for the
latter. It is of considerable interest and of some ultimaste nractical
imnort, therefore, thet suc! dats be obteined. In this regard the redio-

isotones are invelusble in enablirni the detectior and seni-qusniitative
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deternination of the distributicn of atouic soeciss by =a of bady

surface neasurenents cf radicactivity in the normal, intsct human.
ueasurements at the wody surfece, counled +-ith blood level deternirstions
an. excretion neesurements, form a nrecise and effective =ode »f attack
on the general -rotlem of trarsfer,

In gdditi:n to studies on normsl humans, s number of individuals
suffering various cliricsl discrders will elsc be examined. No
varticular clinicsl erntity will be stressed, hut rather sbnormsl con-
ditions =ill be selected rhere one or =more factors affcciirng transfer are
involved. In this way, hy»otheéses cnd conclusisns regsréing the »rinci-
nles governing transfer nsy be tested. It is belizved, of course, that
information of value concernin, the clinicsl entity will be ottained as
well,

The actual orocedure corncists in obtairing seriel erterisl blood
sammles imvnedistely after introduction of the experimental materiel
into the body either intrsvenously or througn the lungs. Collection of
blood semples is continued st varying intervals for e total time »eriod
of two to three hours folloving edmiristrstion, and in s;ne instances the
collection is mede for several days. In certain exneriments, ~hen a
suitable substance is used measurenents at the body surface sre carried
out simultareoucly over tissue regions such as the hesrt, liver, lung,
thigh muscle and znkle bone. Thcse measurements sllow the detection of
specific sites of rsccumulation of the substance snd@ the correlation of
the rete cheracteristics of accumulation comocnents in ths tissue curves
with disao»earance comoncnts in the blood curves.

From & study of the comparstive distribution characteristics of

various tymes of substsrces introduced into norasl incividuals snd
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»atients it is belisved that =meny of the mechanisms rezulating transfer

of meterials in the body vill be clarified.

In the fortheoming yeer the work vill consist essentizlly of a
direct continuszticn of the =»rcsent reseerch, snd it ao-ears most nrecticel
to subdivide it orimerily eccording to the materials to be exsmined,

(1). Carbon moroxide. Several asnects of the carbor monsxide »roblem
will be studied. The mechenism of the sex difference in CO eliminetion
rate is being zDoroached by & comparative study of the oronerties of
hemoglobin fron men end wonen. Absorntion smectrum coaperison in the
vicible and nesr infra-red is being made, end it is exdected thst
comparative cerboxyhemoslobin dissociation curves will slso be obteired.
A study of carbon monoxide untake rates by men and vomen is contemolated.
The role of COy as a fector in dstermining CO elimination rete will be
studied. Finally, it is hoved that a few simultencous erterisl bloed
CO concentration curves and body surface messurczent curves cen be
obtained using C 11 labeied cao.

(2). S_35_labeled sulfete. ~lesms dissooearance’curves of lebeled ‘

sulfate ion will be obtaincd from normel incividusls end a few nctients
suffering disturbsnces in fluid bslsnce. These curves -ill be snzlyzed
for coamonents gnd commzred ~ith tnose already et hand for sodium ion,
€0, and redin-phosghorus labcled erythrocytes.

{3). H.3 lsbcled veter. Plesma diseomesrance curves of tritiuz leibeled
water will be comparcd in the ssac vay as described for the lsbeled sul-‘
fate. iluch of the cxverimentzl nmsterisl, i. e. nlasma samles containing
lsbeled water, is stored at oresent awaiting enalysis. It hzs been

necesssry to develon g suitable method for tritium —easurement; however,
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the method is now st hahd gna the englyses ars orocezding. It will be

at leest several months before the results gre availsble, and edcéitional
efperiaents nsy heve t0 be nerformed et thet time, Resides studics of

the dynemics of trensfer, lebecled weter vill also »e used for estimstion
of totsl body water.

(4). Geme-ray lebgled crvthrocytes. OGretifying results have been
obtzined by the use of radic-ohosnhorus mhosmhete lzbcled erythrocytes in
exznining the rate of mixing the neteriels within the vasculer system.
Beeguse erythrocytes leeve the circuletory system et a very slov rete,
introduction of labeled erythrocytes »rovides zn exc:llent means for thne
study of the dynamics of intrevescular mixing, 4An attezpt will be made to
label erythrocytes vith e gaame emitting redioisctonme rether then the

beta caitting redic-ohosnhorus so that body surface ~essurctents msy be
made of blood mixinz in vsrious tissue rezions simulteneous vith obteining
of blood curves. ‘

(5). Radiosodium 24. Additionel experiments utilizing Na 24 for trensfer
dynzmics studies are contemmleted which rill fell into &t lcest two cate-
gories, 9ne is the effect of age on trensfer, shd vill consist of a com-
varison o thc comaoncnt rat: chersctiristics between young end old normel
adults. The other will be the estimation of true cxtraccllular fluid snece
by extreooleting the surc mixing eommonents back to zero time.

(6). Redioceleium 45. >reliminery exveriments msy be csrried out on the

feasibility of using Ca 45 for the determinetion of skelctel mess in vivo.

Reeent comerimonts in arother leborstory have demobstratid thet Cs 45
distributes itself uniforaly in the normasl Ce 40 of the body, cven of the
skelcton, efter several deys. Beczuse the vast bulk of body calcium

exists in thc form of bone minerel, the equilibriur lovel of lebeled Ce
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ir body fluic should zllew comrutetiorn of skzletal ess from so-called
Ca smece., Ca 45 suffcers g disesdventase ir exhibitin, a relstively long
he1f-1ife of 180 deys, so thst its use in rormel humsns must be roproached
with czutiorn; hovever, it ==y nrove to be cntirely sefe to usz it for
huzen exmerimentetion,

(7).

vhile not dircctly releted to the dynemics of trsnsfsr, is important in

Totel bogy fet detertirstion., The estimstion of total body fat,

order that the fat=-frec body mess mey be utilized s the reference unit
for comngrison of individusl ohysiological varisbles. For this resson

it is essentiel that & suitsble =means {or cstimstion of body fet bec found.
It is pl-nned to continuc vork on the asthods undzr dsvelooment in this
leborstory et orescnt, Both the forcign gas dilution method gnd the
oressure differcnticl method zivear to hold vromise as ultimste nzesurcs
of body volume, and hence of total body fat ss comruted from the hody

svccific gravity.

(1). #ith selsry.

Nello 2sgce, Ph. D., Project Suservisor, Asgistant “rofcssor of
Physiology end Resecarch Associete, Division of ‘jedicsl °hysics and Donner
Leborgtory. 12.5 ver cent of salery,

George F, arner, M, D., Clinicsl Instructor in ’jedicine and
Research Fellow, Donncr Lsborztory of !ledicel 2hysics. Hslf-time,

Elsire L, Welker, &, B., Technicien, Full time,

Robert s. Sen Souci, 4. B., DBusiness Menager Donner Lsboratory.

10 per cent of salary.
George J, Heeht, M, 4., GCreduste Student. Half-time olus full time

in summer,
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Julius T. Herscn, 4. B., Graduste Student. Helf-time »lus full

time in summer.

(2). Without srlary. (Note: the followinz nersonnel contribute
directly end metzrielly to <hc nursuit of sork under this contract et no
cost to tha Contrsct).

John H. lewzunce, 0 D., associate “rofcssor of !ledical hysics

and Exmerimcntal Mcdicine znd Director of Donner Lebaratory
Herdin B, Jonsg, 2 +y asgociete Professor of Medical “hysiecs
and Physiology end assistent Director of Donner Lsbarstory
Ern.st L. Dorson, 2h, D., Resesrch Fecllow - Donner Leboratory
nillisa Siri, A, B., Pnysicist in thc Regdiction Lsborastory,
uriel =, Johnston, .1 4., Technicien,
Cerolipe =, Rodgers, s. B. Technicien.
Eilis B, yers, B, S,, Draftsmsn,

J. Yilierich ._B., Graduste Student.

Burton E. Vsuzher, 4. 5., Greduste Student, .
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4. Seleries
(1) Project Sunervisor st 12.5% $ 800.00
(2) #. D, - Physiologist st 50% time $3,000.00
(3) Technicien at full tinme 33,122.00
(4) aAdziristrotor at 1-31_, tine T 552,70
(5) 2 Creduste Students at 5% tine 33,020,979
516,472.7C
B. Qvsrhead et 23% of Salerias
C. Sneciel Exscnses
(1) State rctireaent system et 8% of selary
plus 34.00 fe¢ ner -—erson, cxcliusive of
students 3 613.76
(2) Vorkmen's Coaoenseticn Insurance at 5.04
ver 100 for ednministretive sslerice end
3.92 ser 3107 for rescerch selsrics 5 63,83
3 677.64
D, Generel enses cnd Toui-men
(1) Cyelotron bombardasnt tise for Cll and -
Ne 24 ct <35 ner hour, two hours ver
month ) 3 840.00
(2) Shon work (glsss snd mechanicel) % 500,00
(3) Laboratory sumsliuvs (chenicels, zlzssvare
ghd minor m?chaniccl eoperatus, cte.) % 500,00
(4) Trevel 4. 5 501,00
(5) Comoomsation for human subjects at 5é;;ée
per hour 3 250,00 i
3.2,599.00
TOTAL $16, 148,20
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