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#ork performed urder A C Contract No. AT-(40-1)- Title I.
The Zowman Gray Schocl of Hedicine of ¥ake Forest College.

Distribution and turnover of sodlus and potacssium in scute infections.

ir. Ceorge 1. Harrell, Jr., rroject lesder July 1, 1949 to darch 15, 1850

‘acilitieg: The sctusl constructicn of the Isotope Laborastory on the
rifth. floor of the Medical School, bullt im part with funds from the preceding
contract with ONR, was completed and the lab turned over to us June 20, 1949. It
was discovered that the weight of the fume hood, delivered about June 30, wes
greater than the supporting girders of the old roof of the medical school oould
suprort snd hence the floor plan of the laboratory had tc be revised sfter ccn-
struction was completed in order to relocate the hood over a ms jor structural
girder. 7<his relocation lnvolved moving of & wall and instslletion of sdditicnal
shielcing in the form of boller plates, These slterztions were completed and the
remsinder of the equipment purchased under this year's grant was installed by
tepteaber 15, 1949. Ihipmentes of sodium 24 were begun ' eptember 26, 1549.

igrgonnel: Lr. Jerry K. alkews, one of tre »tl fellows esslgred tc us,
as been werking full time on the project since the completicn of nhis training
course at Cuke,

¥iss :lodse -“hoades, & techniclian, began woerk ey 1, 1949, but had to
be trained from scratoh in techniques being utilized. ihe and Lr. ilkews aere
sent to the UVak iidge Institute eof Nuclear Studies in March, 1950, for a short
period of cobservstion in refinement of techmiques.

It hes been impossible to find another satiefactory girl to add as &
seccnd teshnicisn to expedite the experiments. It was declded that much of the
work now being dcne by Miss Rhoades sould be batter done by s man who would be
primerily responsible for the handling of animals., iccordingly, Claude Tsylor -
a negro college graduute who hes served as a farm agent, has been hired to bdbegin
work ~pril 1, 1950. The school is underwriting froms octher funds any deficit in
the selary of this negro technieian which may be incurred in the three months
remeining under the premsent grant.

Ur. frnest Ycunt has sssisted pert time, chiefly in the design of
exp.riments, monitoring, health physics, and in the few human experiments - which
ofter. have not been directly related to the primary resesrch project - simultaneously
rerformed.

ir. iingsley ttevens, our seoond ~:C fellow, transferred to Chicsgo in
“eptember 1549, J.st &s he was becoming useful to us.

o 1 ol [ iment

<uly to “eptember 1949: In order to standardize techniques and tc trzin
the techniclian, determinsticns of plasma volume and triocyenate space were dcne
in rettbite in which serum slckness had been induced 1) by injection of humen
plasma fractions and 2} by passive transfer techniques utilizing immune serum
rreviously prepared in other redbits, [Luring this interval, the flsme rhotcoreter,
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spectrophotometer, and the courters were instelled and standzrdlszed but no
isotopes were amployed.

Sopfcnher to Hovember 1949: Similar experiments in rabbite with serum
sickness end with passive transfer techniques were repested snd observations
msde on the sodium Z4 space. Tissue anrlyses were dcne for sodium 24 and total
sodium in an ettempt to locelize the are in which the fluld and electrolyte
chenges were tuking place.

November 1949 to February 1950: The variation in the results in the
experimental animals in the preceding groups necessitated determination of
normel centrol values for rabbits. Lo such dats were avallable in the litersture.

Narch 19%0: Preliminary experiments were begun utiiising the above
techniques with a pneumococosl skin infection ("dermsl pneumonis”).

ks sulitable cases wers aveilable on the ward, the facilities snd personnel
of the isotops laboratory were utiiized. . No systemetic stitempt mas
made to study infectious disesse in humen beings at this time. (cettered observe-
tions heve been msde using 1131 in thyroid disesse and ie24 in Addison's and other
problems in dcses autiorized for peripheral vascular studiess here by Lr. isrold
Creen of the lepar-ment of -hysioclogy.

Hgsuld

The results in repeat serum sickness in experi-entsl rabbiis were more
varieble than similar experiments performed the preceding year. In gencrsl sn
inorescs in the thioccyasate space 8t the time of the development of preciritine
was observed. In the passive transfer experiments, simultanecus injestion into
previocusly unsensitized rabbite of antigen and antibody, prepared in another
rabbit ag-inst that same antigen, was found six and 24 hours later tc elevate
significantly the thioayenzte supace, which presumebly moasures extrscellular

luld. Sueh changes were not found when either enticen or antibody 2lone wes
injected into control animals. The changees wers interprated sa indiceting en
abnormel increase in membrane perweability directly or indirectly attridbutcble
to the immunologic reaction. Mo significant changes were found in the blood
volume in either group .,

Utilising the rediosodium teshnique, rabbits were passively sensitized
vith snti-human gamma globulln and were actively sensitized with 10 ec. par
kilogram of human plasma intravenously. The increase in the radiosodium spsce
over the bese line values wus only about 1 to 5 psr cent of the totsl body
welght; the errors in the teschnique were in s ccmparrble range, hence it was
not possible to draw a definite coneiusion from the study.

Statistienlly acourate date were obtained in over 50 normel rabbits for
rlasme volume, hemetoorit, thiooysnste apace, radiosodium spece, serum rodium
end serim potassium conecentretion,

Tissue anslysés for rediocsodium spece wero obtained on slx control
snimels,
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In the prelininary pneumococcal expsriments, satisfactory local adema
has been produsced, dbut in the pressnt stage of the experiments becteremla is
developing too rapidly. It is hoped that s batter experiment can be desligned
which will permit longer survival with slower invasion of ths blood stream by
the orgenism so that more marked edema and grester slieration in permeabllity
will develop.

criticue of the experiments

Considerable time was lost due to the vegsries of air transport. In
the animals with serum sickness it is necessary to start injections 10 days
before the expected arrival of the shipment of radiolsotope. Lue to the westher,
several ahipments did not arrive on schedule. Beoause of the short half-life of
the sodium and the fasct thet the enimale hed pessed the peak of the imsune
response by the time the shipment could be retrleved by surface transportation,
at leest four weeks' work wes completely futile. Trese very disheartsning exysri-
ences led us to chenge to surface transportation entirely and to arrange with the
lepartment of “hysiclogy and the Isotopes Division for jolnt use of esch shipment.
The {sotope 18 now srriving weekly rather tran bi-weekly and ls coming by truck
with much greater regulsarity in the time of arrivel.

*e encountered grest variability in the response of animels this yeur;
in preceding years, the variabll ty has not been so marked. HReview of the detc
Indicate that the age, weight, and breed of the animala are all factors which
effect thelr response inm cur type of axperiments. » tri; was made to ek Fidge to
ccnsult with “r. Jacob Furth of the Blolegy Civision, Jak ildge lMational iLzbore-
tories, in an sttempt to devise means for reducing these veriables. *e discovered
thst Cr. Purth has encountered much the ssme problem and had srrived at the same
ultimete solution as we. It would appear thet we must plan in the future to raise
cur own animals from an inbred strain utiliaing groups of the same sge end weight.
The negro animsl technielan hes besn hired with this end in view, but it mey be
¢ yesr bdefore the full benefits of the enimsl breeding progrem can be echlisved.
It 15 not clear how much additionsl expense this progrem masy incur and how it

can be borne. QK
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SUMMARY OF PRUJECT
Gistribution and Turnover of Sodium and FPotassium in ieute Infections

Contract No., AT-{40-1)-Title I

"atients recovering from infections or serum sickness hawe a diuresis
during recovery; water and chloride sre lost. In the acute phase of Rocky
“ounisin spotted fever end trichinosie, ecers develors and the blood chlorldes
end proteins drop; nc data acre avalladle on sodium end potessium.

It is not known from blood volume and thiocysnete studies whether the
extrevasated fluid is found between celis or within them, The increasse in
permesability can be visuslized as & graded serles of pores. In mlld dlsesse
only cryetellolds lesve the blood stream; in more severe instances smell
protein mnlecules such as albumin, or larger ones such ss gamaa globulln will
lesk out. 4+ small defect should be detectable by radiocective ions, a larger
one by tagged protein molecules. An antigen-antibody reaction may be respcnsible
for the defect,

If the mechanism by which increased smounts of electrolytes are passed
across capillery and ceil membrsnes can be established, it may be posalble to
correct the physiologic abnormaslity. Eventueslly it may be possible to induce
an increase in permeability so that rediolsotopes could enter certeln tissues and
sxert s radistion effect,

Some tumors may be caused by filtersble viruses; others can concentrsate
viruses such as vaceinia. If a virus could be introdused into & sencer and
immune serum administered, an sntigen-antibody reaction should teke plece only
on parasitized cells and-oirsulsting redioisotope be concentrated in cancercus
tissue. If, through application of the suto-sntibody technique, an antlserum
sgainst cancercus tissus cen be mude, 8 similer reaction would teke place snd
only on malignent cells,
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