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HIGH PREVALENCE OF HIGH-
LEVEL sAMINO-SOBUTYRIC ACID
EXCRETORS IN MICRONESIANS

By Dr. B. S, BLUMBERG
Nationa! Institute of Arthritis and Metabolic Diseases,
National Inseituces of Health, Bethesda 14, Maryland

AND

Dr. S. M. GARTLER*

Department of Medicine, School of Medicine, University
of Washington, Seattle 5, Washington

TPFERENTIAL oxerevion of S-amine-mebuitie
wea ds viride wevetae cedired. aad fratiaiy data

indheate that a single major gene pair is responsible
for most OF the varhitiets' ©. High excretors are
homogvaons for oa sintic Tecesarve gene and few
ehopetors erbrer daterogs cons or beomevecous for the
dominant aliele. Striking difierence~ in the preval-
ence of high excrevors in Various populations have been
demonstrated and it appears that this genetic polv-
miorphusi. tua be or considerable vague in anthrapea-
Cepeti ivestatat odin*

Weare partictdariy interested qn utilizing this
Wat toes plore thes genetic rolatieusiapes and omigedis
en ovartous Pacifie peoples aud thes report extends our
ObaehValiots on excretion ol & ariinbeswobuttic werd
te the Mieronesians imbhabiangy the Marshall Eslands,
The fact that some of the Micronesians were exposed
to considerable radiation in 1454 is of special interest
here. Ji ois Known that radiation exposure can
temporarily at least. increase %-amino-tobutyrie acid
exeretion®, and the Marshallese population permits
an examination of possible long-term effects of such
exposure on &-amino-zsobutyric acid excretion.

The following information on the radiation exposure
and present status of the inhabitants of Rongelap
and Utirik was obtained fromm the reports of the
Brookhaven National Laboratory*, and from Dr.
R. A. Conard of Brookhaven National Laboratory.

Micronesian inhabitants of Rongelap and Utirik
atols, Marshall Islands, were accidentally exposed to
fallout in March 1954, following thedetonation of a
high-yield thermonuclear device during experiments
at Bikini Atoll in the Pacifie Proving Grounds.
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Sixty-four inhabitants of Kongelap received an
estimated dose of JTS 1. whok-body +v-radiation.
Is Ronyolay peopl: on Aiimgnae received abo
half thie dosage. and 357 of the people on Utiry

recarved about 14 1 whole-body radiation. Tn
exposed people were evacuated te. radiation-fre-
islands in the Marshatls. Th Utirik inhabitani-
were repatriated soon after then evacuation when r
was determined that the islanc was sate for habitation.
The exposed Konyelapese. as well as some 15¢
unexpused relatives, were revirued vo Rongelap im
Judy 1957 when the radinioncal havard was judged
to have been terminated) There was. however, slight
residual radhoactivity remaining on the island. and
the body burdens of rudioacwive substances, particu-
Jariv of cassiumn-137 and 2ine-85, and urinary excretior.
of nucleotides has risen im the Rongelapese since ther
revarn. Both the orwinally exposed and the unex-
posed pyople now have uiereased body burden, with
ho significant difference. between the twe groups.
The body burden of these radionuclides is below the
Maximumpermissible levels.
Rongelap is in the western (Ralik) chain and

Ctirik in the eastern (Radak) chain of the Marshall
Islands. Some differences in lanwuage and customs
preva: between these twe sroups. but for most
purpuses the poople of Kong: and Utimnk may he
colsidered to be closely related racially.

fonselap urmes fran, G7) exposed (including 12
Otitees fron madisiduals exrose oon Atlmome.. bly
rinesxposed and 4 ubidentiged pespte were coleeted in
plastic butties containing thyino: preservative. The
sample vepresents 75-7 per cent of the population of
Uhe villare at the time of the visit. The sexes were
oqualis represented. and dhe ase. of fhe subyeets
varied from 3 vears veiete than TO veats Tn sane
cases, several menibers of the same family were
Incinded. and some Kimstips surtable for genet:
analysis Were available. Enghieen samples randomly
selected on Utirik were also studied. The urines were
kept at 4° C. and shipped in refrigerated containers 10
Seattle for analysis. Studies were completed 2-3
weeks after collection of specimens. Determinations
of B-amino-rsobutytic acid were carried out by high-
voltage electrophoresis on paper’ and creatinine was
determined by the alkaline-picrate method.

During the course of the medica! evaluation of the
Rongelapese by Conard and his associates, the body
burdens of nucleatides were determined’, Through
the courtesy of Dr. 8. Cohn of the Brookhaven
National Lahoratory, who performed these measure-
ments, the body burdens of csesium-137 and zinc-65
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Fig. 1. Frequency distributions of urinary excretion-rates of
f-amino-tsobutytic acid of Marshal} Islanders (Rongelap) and

U.S.A, Whiter

of the individuals on whom determination of 8-amino-
wsobutyric acid had been made were supplied to us.
The availability of these data gave us an opportunity
to determine if these low levels of radioactivity had
anyeffect on the excretion of 8-amino-/sobutyric acid.
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Jn Figs bo otue fre queucy dustrinunon of G-atnine
msebussty atl egerepon fee the Rongetapes:
presente Asieutlar listecrie ¢ wwe York (1
Mite peeratien ds dhigudend or ow perariye pore

poses The tWo Gisthitediens ate essentials come

PeeTuObars Lo Ghee Ate hes ated al st perpeeea
exhibn prnedablys wihothe arc roede ue the meh
bourhood of P75 Tobias thi poms as the div rue,
freageen dual Pole. @peret es. Ts Gat ifudten
thet mearle OFopr cent ofthe Ronceapese ar hin
eseretors A breakdown of this pee dation mts
exposed and unexposed grouns shows almust identical
Mean S-anmano-wohwavymIe ae. Ex retiot Values for
the two categories vexposed 2-07 = 0-06 and unexs-
poset Ph ed A seater plot between ca ssun -

137 Jovets and S-arnne-sebutytic aridacvel shows no
corpelatie. Fie. 20 ant @ simnlar pict between
PARC bevels atkd Lanesob tie AaSOW Ss He
eorrebit ad hg “eat ee dees fete aeacd
eye pet " : i Viper gos tas WO woges 1

Varin at we “ be ys here

tore not exposed ty significant radiauion. Was 2-2) -
BUS wt oad, Ate 7 tho Velie

i ey tetate,

siaeanthy caterent froth. the prevalence ia tas
Rongelap group. A number of families are inchided

inthe Rangelan data 'that is. father. mother and at

Jeget one eh Di amb of ces oe hard ex reten div
Pat evevet btut be the ol aes Wath stent

tant gebe tic antermuation. There were 2b such
Matitete witha tetated oeoffprimg 28 posh excretore
and 2 jow «Nereters. Une ut the fow excretor off.
spring Was Wegitimate. as determined by bload group
data, leaving one unexplainable exception to genetic
hypothesis.

Rubini et al§ have recently demonstrated that
8-amino-isobutvrie acid exeretion can be a sensitive
indicator of radiation exposure. The mechanisns
involvedis probably the same as that underlying the
effect of nitrogen mustard on f-amino-‘sobutyric
acid excretion’. Such agents markedly increase
breakdown of deoxstribonucleic acid: the thymine
thus released is effectively converted to %-amino-
qebutytie acid in man?® and excreted into the urine
since no appreciable tubular re-absorptionof @-amino-
isobutyrie acid occurs’, Tt is unlikely that the high
prevalence of high-level §-amino-isobutytric acid
excretors found in Rongelap is due to radiation. The
identical average 8-amino-isobutyric acid valuesin the
exposed and unexposed group precludes the possibility
that the elevation is due to the fallout exposure in
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