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D] FFEJ-lE~TL-'\L ,.,n"u"n "f ':,·t1ll1~n,.-i..,0Lc11:-Ti··· 
:.1 1 ·1d 1 ... 1Uid1.·~ •_:t·J1.· :1t· ,· 1 ,ll:•·1•L iil1•l f;n111J~, tl.i1d 

111Jwate that a smgle JlldJOr f!t'llP pair is rus11~nsible 
for n1nst of 1J11 \~,1..ria1iiqL'"'' ~ H12h ('X<·rt'11·1r....;. urv 
}irn!H•Z:':!\Hl."'- J(n ;t --i11:t~· l"t_'<"'_\~ ..... j\-· !,!••Ht_· <lflll it1~,\­

t•_A,··1··tr\J> •'idwt' Ji~:• J''•/\:.: ,:, . ...., ,;· }1•} 1 l"'/""C11~t..: f<1r th1· 

d .. 1nman1 a.lid•.. ~tril,in:::: dliL·re1w,., i~l t.l1e pnwal· 
t'lll't' of hii.rh eX('.J'l-11 •:>rs m nwiou~ populations ha Ye been 
dPmontjrAH>d >tn<l it appE'ars that tl11s !!"netic pol~-­
n1orpl11:-:1: 111u: }H· n1· <·uJl..:id•·TilbJt' YUJ:.k n1 ;_lnthrn11n-
~t·Ju'( l' 1ll\-.._·..:: l:....'."d1 i' •ll-

\\.(' t11'1' pd1·1i1·Hiarl.' 1r~11.:l't·:--1ed i11 tnili11n~ llii....: 
11'.tT! tu 1·.'·!i]r,n· 111·' ;.:1·Jl1•1i{· r\·L1~i·d1-...l11p~ :111d ,1ri:.._ri1h 
111 \",\1'1tHI:-- }J~u·ili1· 111··111k-... ;1 11d :111..:: n·111fft i"\:lt'll1i-.: tHJ"I" 

~d1;-,i'l'\'U11•>iJ..-... Ul! t'\.('1"t·t111fl 1d ;.: :lllllllil-t._-.·utJtl.t.\Ti1· a.1·iiJ 

1o1 the M1t'T'<1m·s1a1t~ 111.h<d>it.Jtll.'. tlw Marsh,iJJ l,,:lan<l,,:_ 
'J'hc fa.ct that sonw of th.: _,Jic;·nntesiaru; Wl'l't' Pxpost'd 
l·<> ('l>ri.~i<krable radiation i11 l \J.-,-1 i"' of SJWL'ial i111.erp;.;1 

here. l 1 is known tha1 ra1li1nion oxpnstt!'(• <'an 
t.emporaril~- at least irn·rea~e ;,.a,minn-i8ob11t.>Ti<' aeicl 
excretion'. an<l th•ci 2\for;;hallt>se population permits 
an examination of possibli' long-t.erm effects of such 
exposure on ~-amino-isabut>-riC' acid excretion. 

The following information on the rarliation <'xposure 
and present. stat us of the inhabit.ants of Rongt>lap 
and utirik was obtainod from the reports of tho 
Bronklia.ven National Lahorat.orv•, and fr•Jm Dr. 
R. A. Conard of Brookhaven :'.'Jational Laboratorv. 

Micronesian inhtihitant.s of Rongelap A.nd Utii·ik 
at.olls, Marshall Island8, 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. 

f31'.)f:irt:~:tf~tl5arch Fellow. 
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:-;ixtY-four inhttl>iHmt;; of k.on.,:<'it1p n'lceived ali 
c'~t inmkd dnst· of l 7 ;\ r. wh"i' ·- l 1o<lv ''-radiat.ion. 
I~ ]{t1Htfl}ht] 1 pP(•p1~, ( ifl .\.il1n~11a.t:-· r~ee;vBd a hon~ 
llH!f thlr do.~ag\·. a11d l:i7 of' t·h, peoph' on Cur~;: 
r,-,,,ei'·"d about l 4 i· wJ·1o!H-h• 11h nvlwt 1ort. Tri• 
c·xp(,~t·d pl~nplt· -1.,t·r,_· f•Y1.1c11ati·11 1•1 ra.i;,_b(:l.tion-fr1.•· 
islflnd.< in t.JH- \lar~ha~l~. T!i· l'llrik mhal>itnm, 
were· rt'patria1 l'd 5,,. 1n aft.e;· t h1-;1 .. -·va.euat10n wh•.'n 1· 
wii,.c dt't<'rmim·d that tlh• iElunc'1 "'"' ,;,1.f;. f·>r habit»r10L 
'f!1t_. expo~ed lton;,_r('}a.JY_..'-:r-. a.c-- i,:n:i.U us sotr.H 15l' 
unex)Ju~ed ret1>t1vf•.<. wen· n·.\.11.T11t>d tc' Rongelap m 
.J,d_,- l!J.-,7 wh;•n 1hv rrvli·ii .. ·.n<·al h<H1>J·d wa;, judged 
h> Jun·1_· i)et!n wr:nuun···I. Tii• 0 r1· wa.s. howevt1r, sligh; 
rosidllal m.dioa<'ti,·i1.~· rcrna11uu'2: nn thP island. and 
t lu- i )(,d,· burdt.iifl.b oi r."d1ua.1·1 tYt· sHbst.anees, purticu­
h1tl\' of~~··-·:--:iu1n-l:r; aad zu11.·-H;-1, anJ. \U'inu.rv v~cretior. 
of 1~nC'Jt,ut.it.10s Ili>S l'lSl'll i11 thv Hon,:.·lapBst,' since thBiJ· 
n.itilflL. Both tlw l>T1!!in11llv 11xnoomd and thB unex­
po,;e'l pe!uplP W •W lu:>Yt> m1•;'n<.1se;i body lmrden, witl1 
110 ;-:.:.i¥nifi~·d1L~ tliffvre111·1·;:., ln-'1"\.\·~~pn the t\.Vu groups. 
The l..iud,\· i.Jur•ll,H of thv;;t• rad1<mnclideF is bel••W the 
ma.ximrnn iwrrnis,,oible leYels. 

K1.m::rnlap is in the wesH·rr1 (Ralik) rhain and 
l'1 ir;k 111 the· ecistern (R;i,cbki <'.lrnin of thP ~fa.rshall 
l:·-d(tn.:l-.:.. Son1e (lifJen.~n<·.e:; in L:"n~'11a2e anJ custun1s 
11-:·i·'.·ll:! 1.H·t\Yi_•en tLt-~;-:.1· 1Vi'1• :-'l'dt~p;--:;. hut for n.11-.st 
)Hlrpust•l'! th<' poupl0 uf l'.oa~··i<>]' and Ct.ink may l1r> 
,., '' '"i··kn~d to hP dn;.Pl\' rc.Jau1d racially. 

}~(1n:..~i·li111 nrint":-- h·~·i11: ti.-f t'XP<•:o:.\'d. (in('lu<ljn~ l:! 
111 J11 .. - tr.1!11 Irtd1\ id~:;d- i· i ,..:.c·: 1 1il _.\ilinC!'n:f';. I J~ 
1lll("X}•1h1'd itlui ..( ldd1lt·r.1.ti l1:·1'J'k \ll.',•l't1 t·ollv1·1,·d 1t1 

pln.qt.J<· buttit·~ t·un1.n.i nin[: 1)-, \"JD(>J 1 •r0son·11 ti v.-. Thc­
·~•~tn) .t._. l'epr<'R<"llt,,; 7 5 · ~ per <·nut of the population of 
tlh· \ ilte:\...!e ar tht• ti1n·· 1,f dH' ,·i:-1i1. 1'h(~ i=;ex:e:"' \\'t>rt• 

(:<.1~1a.l1:; ruJW1·....:1·ll1•.'\_L •l11•l t1P .'..!•'' nf 1lll' ~11l)i1_ .. 1_'t' 

\-arit-"1i t'ro1n :t ,·,·aT.-.:. \1~ 111•1P\ t.11.11l 7t1 \"t•ar . ..:.. lH ~·r::~·· 
eu.s-:·~, ~t-\\·t·r(d. ll1('!i.dH·1''.'"' of t1H· su.n~t:::. fami1Y v.~t~re 
incliid1•J. and :--:.\_Hut' i:1n.-.J1qL-: ~Ull<lhh'. for ·~Pllt-'ll· 
a.11,llysis Wt'l't' <l\ a.ibJ,J... E1c:h1.0\.m samples randomly 
seleeted on Utirik wen· a!sn ~tmliod. Tht< \lrines wer<" 
kept at 4° C. a.nd shippeJ iu rt<frigerat.ed containers tn 
Seat.tie for analy;;is. Swd ies were completed 2-3 
weeks after collection of specimens. Det.ermination.s 
of ~-arn.ino-1:Sobut~-ric acid were carried out by high­
\·oltage ele<·trophoresis on papr>r' and creatinine was 
det<'rmined by the alkaline-picrat.e mBthod. 

During the course of the medical evaluation oft.he 
Rongelapese b~- Cunard and his associat.es, th<> body 
lrnrden.'l of nue:Jentide;; were det.ermined'. Through 
tl1t• comi-l'8Y of Ih:. S. Cohn of th<> BrookhaYen 
.\'ational L~horat.ory. who perforrn('d these measure­
ments, t:hf' body burden;; of c;e.sium-1~7 an<l zinc-6.5 
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Fig. 1. Frequency distribution• o~ urina.ry excretion-rates of 
,'l-amino-isobut)Tic acid of ManhA!l lsl8llders (Rongelap) and 

U.S.A. Whit.PR 

of the individuals on whom determination of ~-amino­
i.sobutyric acid had Leen made were supplied to us. 
The availability of these data gave us an opportunity 
to <let.ermine if these low levels of radioactivity had 
any effect on the excretion of ~-amino-isobutyric acid. 



lr1 Fu .. "T. 1 t'ue h·(',-.1u~·~1;.Y <L.;;1rn11n1on 1 d S-a.u11L•· 
i-""Oh1l~\TH ar·1d f':>1.iTt·\1nn fn~· 1h·· f{,•n::t·l::q•t·S· l:-

J1r+~~•·11~·"· :-\ si~·1!'.ur L1~::.1~_'T<i- ,: ,:\.,.-,-.- Yq;k 1 ·11, 

\\lint.· })":11~ 1 .. l<•'.1 i.- jr;:·~1H1"1~ ·.,~ .. -.,j.p;i-:·a~-1\·t· ~.·r·· 

r··t~P;. TL·- t\\~· d1:<tLl• 1 /1}'!}l• ~i1f P,...;~:·1.11aL~ l:ilni-

1·:\:t1~!1i: l·1n1r1da.1i· > . .,,,·J·L :}i·· ;1r:: ;111.ld1 ~L th•· 1v·1:.:L 

J;11nrl1nu•1 ni ] ,:_· ''.,,l-:11:..: 1f11:- }'\-l!lll. ;1-- ·11f~ d.n i"l')L 

:L<:1T ll•<,1·]:· [Ii'· ~hT 1_·•.·~11 qf t~·· J<,~~,->·j;,j 1 1·~t' ill'• llJ:.."1 

1·>.r'J't_•tr11'::-,. ~.\ .. bJt_~<-tk-111\\.H of t11!'- f'''}"'latinJ, llftr, 

''xpo~t"cl rlnd unexpui-ed L'TOUf'~ ,;li•1w~ a[m,Jst identieal 
1;H•f1.ri ::.-ar:_j11c•-1~;,,·r1b,n\TlC a.('J.; ex·. ret1f•Il Yalti•-'$ for 
t11t• t\\·r\ r•atJ2~1.)rie-s 1f'XThlSP(1 ~-(I';::_· 0·01, a11d tlnf':x-

11·•..::t••l :! Ji1 1)-11..f •.• -\ ::-:t·;:1:1c~· 1i'.111 l1t··t\i.··j'I1 (':1·.-.:111n 

l :r~ )r>\"t-'].;:_ and ~~-ar:-il!l{1-«St1l•ut.YT1r- Hf·id-l·,·Y(·l ~110\Y:--: fi\1 

<·1i1Tr·1n~l 1:. 'Fi~. .i~l"J n. :..::1~~1:l;1~· liJ.11 111--'t\»·~·en 
z1r1f'-f',-, l··\·1 ,:-- an\~ ·.-ni. .. in•1.1,._~·.111i~ \ ric .;-.;."F1-~.!Jn\\·.- 110 

'; 

. ': 

foru uo1 exposed Lu >H!lnticant radi~t101L wa~ :.! · :.! l cc· 
ill.i.\\''..'•i.1::. :'.:'• ('j<I;:- :J. ·,Jli\·,d\(!' 

1 ', I ,,.~ 1' i: -· (I 

! J J' ' l, j " '~-. ; I °'! ' •"! ] .. : 1' ,' 

:-:1~1uf11·,,u1:1.\ djffd't•ld Ir.1111 11.it preYalenf't.' l.li 11J' 

R<'!U.;Pl<tp group. ~.\ nu!nber of fa,rnilit1F art< i.nC'lH<!t"d 
in 111•.' Hnnu-~:laP da1a ·1}~at is. frllht:'r. !!l(•t11e1· <:1nd n1 

1'....:'i t·',• ··,·;: ·T ,.,.:· ·~- tl1' "L<· <1lli'.· ,,\ ;1}1 :-i;.:~11!~­
•«II1~ dt'!l1 tl" 1It:0 11T!1<1·1 iu1L r}'}i»J't' \\'t l't' 11 811('}1 

!!ld<ilt...::-- \'Hii a 1·-·';:,i! ·d ::1 i1fI-:J•nH: .. : :!~· 1!:!2'}, t':\.('1't.'l'Yf8 

and :! Jf;\•; •.-xc1·0t<1I:-- Ur1~ (11 1lJt.· low ,--xL·l't·1~1r nf1-

sprm'..'" wa~ 1lif·k!Hirnat1'. as d,·1eru1irwd ll\· liluod l'Tm1p 
data, leaving ont- uneXJ>lainable exception t.u genetic 
h~'pnthE'f'i". 

EuJ,ini et al.' han· recent.]>· dPnH1nstrn.1ed that. 
B-amino-isobunTie acid ex(TPtion ean Jw a "''nsitin> 
inrl icator ot r;..:liat ion expo~ure. Tlw mechani~m 
irn-olved is probabl~- the same as that und1·rl~·ing th0 
effect. 0f nitrogPn mustard on p-amino-i.oobut~Tic 
acid pxcrt>tion•. S11d1 ag<"nts ma.rkedlv im·rease 
breakdown of d(•OxHibom;eleic aeid : t.l;,, thvminP 
thm; relea.~f~d i~ pffe{'tin·h- {'nnvEwt<'d to S-a-rnino­
i.~obut\Tic 1wid in m«n'·' a~d exct·et.i>d into t'hl' urine 
since ~o appn·eialik 1 ulmlar n;-abBurp1ion of p-amino­
isobut~Tic a('id wcurs•. It is unlikely that t.he high 
prevalence of high-level p-amino-isobut.Fic acid 
excretors found in Rongelap is due t.o radiation. The 
identical average ~-amino-isohut.yric acid valul's in the 
exposed and unexposed group precludes the possibility 
that the eleYntion is due to t-he fallout exposure in 


