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HIGH PREVALENCE OF HIGH-

LEVEL :AMINO-SOBUTYRIC ACID

EXCRETORS IN MICRONESIANS
By Dr. B. 5. BLUMBERG

National Institute of Arthritis and Metabolic Diseases,
Nationai institutes of Health, Bethesda 14, Maryland
AND

Dr. S. M. GARTLER*

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

IFFERENTIAL cxevevion of “-amino-daobutyrie
werd b ounder cone e controd and fumtiy data
indicate that a single major gene pair is n,bl»unsible
for most of the vartaions75 Hizh exeretors are
Lo ZNTOUS Tor d Sinrhe Tecossive gehe ard ow
eNerelors cither heterorve s o honnezyvoows for the
domnant aliele.  Sriking difference~ 1n the preval-
ence of high excreiors in various populations have been
demonstrated and it appears that this genetic poly-
morphisie muay be of considerable vane- e anthrapn.
DOMOTE dVesiat jons e

We apre particndariy nuerested o urilizing this
trart to eaplore the genetie relationsiops and origins
ot vartous Pacific peoples and thus report extennds our
ObseTvations on excretion ol & oanmino-asobut vrie acid
to the Mieronesians inhabiting the Marshall Tslunds.
The fact that some of the Micronesians were exposed
to considerable radiation in 1954 is of special interest
here. It is known that radistion exposure can
temporarily at least increase “-amino-isohutyric acid
excretion®, and the Marshallese population permits
an examination of possible long-term effects of such
exposure on &-amino-isobutyric acid excretion.

The followmg information on the radiation EXpOsure
and present status of the inhabitants of Rongelap
and Utirik was obtained fromn the reports of the
Brookhaven National Laboratory®, and fromn Dr.
R. A. Conard of Brookhaven National Laboratory.

Micronesian inhabitants of Rongelap and Utirik
atolls, Marshall Islands, were accidentally exposed to
fallout in March 1954, following the detonation of a
high-yield thermonuclear device during experiments
at Bikini Atoll in the Pacific Proving Grounds.

X %em arch Fellow.
AEPOSITORY AT B ) A6 | t
ﬂ\ﬂ Yﬁml (QM The Medical Research Center
COLLECTION

okhaven National Labora’
im0 Oept C)@TCGJJB“’@
P = ‘ Upton, L. I, New York

wl
-
3
<
z
>
o
O
O
-
n
L
04]




Sixtv-four  inhabitants of Rongelap received an
estimated dose of 175 v, wholichody  v-radiation.
Is Rongolap peopls on Ailmgnae received abow
half this dosage. and 157 of the people on Utini
received ahout 14 1. whole-hodv radianon.  The
exposed  people were  evienatod 1o radistion-fre
islands in the Marshulls,  The Tririk inhabitanis
were repatriated soon after then evacuation when 1
was determined that the islana was safe for habitation.
The exposed Kongelapese. a: well as some 150
unexposed relatives, were revurned 1o Rongelap n
Jude 1957 when the radioionieal hazard was judged
t0 have been terminatd.  There was, however, slight
rosidual radioactivity rewaining on the island. and
the hody burdens of radiosctive substances, particu-
fariv of carsium-137 and zine-65, and wrinary excretior.
of nucleotides has visen in the Rougelapese sinee their
rotirn. - Both the orrinally exposed and the unex-
posed poople now Lave increased body burden, with
no significant differences between the two groups.
The body burden of these vadionnelides is below the
maximum permissible levels.

Rongelap is in the western (Ralik) chain and
Utirik in the eastern (Radak) chain of the Marshall
Islanids. Some differences in language and customs
previail between these two mroups. but for most
purposes the paople of Ronwiap and Utitik mav he
cinidered to he eloselv related racially.

tongelap urines frong 65 exposed (ineluding 12
v tronn mdivideals exposed on Adlinomeel. iy
Hu('X]n)\('d and 4 unidenitized T *}‘}x' were collected i
plastic hottdes containing thyioi preservative.  The
samnple vepresents 757 per cont of the population of
the village ar the time of the visit. The sexes were
cgualiy ropresented. aned the aes of the aubyects
varied from 3 vears 1o nmore than 70 vears, Inosoe
cases, several members of the same family were
incinded, and sowe knmships sunable for genetr
analysis were avadlabl-. Fizhieen samples randomliy
selected on Utirik were also studied. The urines were
kept at 4° C. and shipped in refrigerated containers 1o
NSeattle for analysis.  Swtudies were completed 2-3
weeks after collection of specimens. Determinations
of B-amino-wsobutyric acid were carried out by high-
voltage electrophoresis on paper? and creatinine was
determined by the alkaline-picrate method.

During the course of the medical evaluation of the
Rongelapese by Conard and his associates, the bodv
burdens of nucleotides were determined®, Through
the courtesy of Dr. 3. Cohn of the Brookhaven
National Laboratory, who performed these measure-
ments, the body burdens of ciesium-137 and zine-
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AMERICAN WHITES
N = 300

FRFQUENCY ( percent)

MARSHALL ISLANDERS {Rongelop)
N = 188

FREQUENCY (perc

LOG {mgm. B-amino-/scbutyric ocit/mgm. cregtinine )

Fig. 1. Frequency distributions of urinary excretion-rates of
S-amino-tsobutyric acid of Marshall Islanders (Rongelap) and
U.S.A. Whites

of the individuals on whom determination of B-amino-
ssobutyric 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
any effect on the excretion of 8-amino-isobutyric acid.
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In Fig, | othe ireguency dstrimvion of G-anune
isobinmie acid excrenion for b Rongelapess s
presented, A similay Listod for o Nesw York (i
Winte jraniation 3 ieiided Do esnperative bt
poses The tweo distritnnons s essertialiy con-
eI et dry 10 O Hllr"f'“*". P20 SUR RV DU I“,‘T ‘i'“,‘""l
exhiibit pomodaln 1othe antoanode o the n
Boarhood of 175 Toking this poun o the division
pioween dugh and jov excrerors. 0T b estnnats
that nearly 00 per cera of the Ronzeiapese are hush
exeretors, A breskdown of thes pepulation o
exposed and unexposed groups shonws alinost identical
Mean soamino-rsohuanmie achi excrenon values for
the two catemories rexposed 2-07 = (06 and unex-
Droasen] 2040 0040 A seatter plot betwvern Cosimn.-

7 fevels and Saamino-dobunTie acid-devel shows no

3 Fie, 2 anidoa =mimilar piot between
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fore not exposed 1o significant radiation. was 221 =
GelAD whiel Ny 1ot coeah value
v, v
S

stenpfeantly different froms the prevalenee nn i
Rongelap group. A numnber of families are included
in 1he Rengelan date that is, father. mother and a

A ol At o ther the b exirieter by

: : IR Loales Wil Sl

Fenetis There were 11 such

et ites Wit a 1otal of B ofspring C28 ok exceretors
and 2 dow

sprine was jegitimate. as ded ermined by blood croup

data, leaving one unexplainable exception to genetic
hypothesic.

Rubini et al.s have recently demonstrated that
8-amino-isobutyric acid exerction can be a sensitive
indicator of radiation exposure. The mechanism
involved is probably the same as that underlying the
effect of mitrogen mustard on B-amino-isobutyTic
acid excretiont. Surh agents markedly increase
breakdown of deoxyribonucleic acid : the thymine
thus released is effectively converted to [S-amino-
isobuiyric acid in man®* and excreted into the urine
since no appreciable tubular re-absorption of f-amino-
isobutyric acid occurs®. It is unlikely that the high
prevalence of high-level B-amino-isobutyTie acid
excretors found in Rongelap is due to radiation. The
identical average 8-amino-isobutyric acid values in the
exposed and unexposed group precludes the possibility
that the elevation is due to the fallout exposure in
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