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AmnJal aedical nrnrra ot the Marshalleae Ialaders wre carried oat ill 
March 1959 and March 1960, 5 and 6 ;J9&ra after their acci4errtal. aposure 
to the--1'al.l.out trm the weapon exploded at B1k1n1 March 11 1954. Dar1nc 
the 1959 wrrq 76 exposed persons, includ1.Dg their ch114ren1 and 166 
unezposed Bongelap people, who serred as a ec.par:tson popilation, wre 
exa:l.ned. ID addition, groups ot cld.lclren at ut1r1k, M&juro1 and 
KwaJaleiD Atolls were «ne1ned as controls tor ~ p-ovth and dnelopiellt 
studies on the exposed lb11gelap child.ren. '!'he 196o 8U1"ff7 was briet, 
o~ the exposed people being examned. -

Aa a result ot tlleir u:pollUl"e in 1954, m&ll1' ot the B£mgelap people had 
experienced earq llJllPtcm8 related. to the patroi.Dteatinal tract and 
beta burns ot tlle akin alone vith apott1 epilation. Later the7 noved 
depression ot their peripheral bloocl •l•ents ~te vitll tlle 
~cula~ clo••• ot s-a rediation ( 175r to 64 people and 69r to lB 
peoJ>l.e). ID a441 tion, 1"1141ocllem1.cal. aul.1Hs ot urim · aaplea 1nd.1cated 
that thq U4 acqa:l.red tractioD&J. boq burd.ena ot certaiD re41oDUCliclea. 
~spite tlaese ertdences ot ez.posure, acute re41ation siclmesa 414 not 
deTelop in tlle people and tllere wre DO deatU tien..(or aubse~) 
th.at coul4 be aaaipe4 to tlleir radiation exposure. 1'o apecin.c taraw 
was ginn. Reccmt17 ot tlle peripheral blood elements, particularq the 
~eytea and platelets, proceeded. grad~ cmtr the ensuing 19&1"11• 
~ beta burns, wbich appeared about two weka a:tter a:poaure, vere, 
tor-tlle J10st part, supern.cial in mture and Male4 1D senral weeks; 
onq a tn lesions persisted and tlleae wre DOt tisabllng 1Ji U7 118.1'• 
Tiie llair :regrew •mal.171 begilmillc about tJlree J10ntlul after mcpoaure. 
TM iat•rull.7 abaorbe4 retio11Ucl1dea cauae4 ~ lmoft acute ettecta ad. 
~ rapi4J.1' ucrete4 so tJaat bare~Utectable actirit7 was toacl a 
"ar ~r.tw later, ucepti~ tlut sr u4 c.137 isotope• Jre••Jlt a tile 
PJl9ral popalatioa and 'ba65. 

The 5- and 6-19ar post-exposure 8U1"ft78 were a:1Md prD&r117 at 
enl.uatiJ:lg the general medical ata'bls ot the peopJ.e 1D ccmpariaon with 
t!:ae unexposed control population, particularq u to slowq dneloping 
radiation ettecta. 

< 

lledical 11.iatori•• ot the peopl.e duriDg 1958 to 1960 wre uaentiall.7 
~; DO Q8cial diH&Be occarred and there vere no aign1t1cant 
~. 1D mort&lit7 rates. Pour deatha haTe occmrred. 1D tbe exposed 
people dDc• exposure giving a mortalitz rate o"r 8.1. per 1000 population, 
~ with 8.3 per 1000 "ror the control popal.ation aD4 6.8 tor the 
111.rallall Isl anc1• u a whole. Tm birth rate 1D the npoaed group cmtr 
the put a1x ;rears 1Dd1catea DO DOticeabl.e change 1D tertil1t7· '!!le 2'f. 
births repreaent a rate ot Jt8 per 1000 population, compe.re4 with 62 per 
1000 tor the control population and 37. 3 tor the Manhall Islands (1957) • 
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Plq!ical e7!'1'1n&tions shoved both the u;poaecl and. unupoaed. people to be 
~ in a sta'f;e ot good heal.th. 1'o coaliticma wre seen tha'fo C01ll4 
b~ direct~ related to radiation ettecta. 'r.b8 1Jaciclence ot Tarious 
minor disorders in both adults and children wu about the sae in the 
ez:posed and unexposed groups. 

In comiection with growth and dnel.oplent atudiea in the six-year 
chronological age group, three 'bOJ"8 and one girl out ot t1ve bo7s alld two 
girls in the exposed group exhibited sipit1cm:rtl.1' retarded skeletal 
maturation as Judged b;r x-~ exaaination, but tbe OTer-all group sizes 
are too small to warrant interpretation. 

A.. cardiovascular SUr!!f ot the adults showd. no outstanding ditterences 
between the exposed and unexposed groups. 

An arthritis 8Un'!f showed no real c11tterences between the a:posed and 
the unexposed people; the incidence is about the same as that seen in 
American populations. 

An oythalmological survey demonstrated no ditterences between the exposed 
and unu:posed groups except posaibq a ·~ greater incidence ot 
corneal !J1pertropq al2d. scars in the exposed gl'OllJ!'. 

A dental •Ul'!!l showed no sign1t1cant ditterences 1D either caries rate 
or incidence ot peridontal disease betwen exposed and unexposed groups. 
Radiation exposure appears not to ban attected dentition in the 
exposed children. 

The late ettects ot radiation are ditticul:t to uaeaa as tJier are those 
associated. Yith nomal ageing (akin looseness, elasticitJ'1 &Dd senile 
changes; greJing ot the hair and balding; loBB ot acccmodation, rednced 
visual acuitJ', &Dd 'arcus sen111s; reduced h8ar:l.Dgj cardiovascular 
changes including blood presaure and degrees ot peripheral &Dd retimJ. 
arteriosclerosis; retrogression ot marcauc:ular 1'anction and balJd 
strength were measured or estillatecl on a O to 4 + scale). Calparison ot 
these measurements in exposed ad unexposed ind1V1duals -ot the same age 
groups revealed no clear ditterencea. 

-
One case ot cancer cleveloped in the expoaed group t1ve J9&r8 atter 
~sure, bu-t this is too soon, it 1• beliencl, to be related to radiation 
exposure. Leukemia sur!!lS inclu41.ng ~ical. nm1ngs, studies ot white 
c~ll counts and tJpea, alk•11ne phoapbatase ata;fn1ng1 ad basophil counts 
•bowel no ertdence ot leultemia or l.nkalic teDdencT. 
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Genetic ettects haft not been speciticaJ.17 sta41ed because ot the mall 
number ot people llm>lved. BoWt"er, no apparent radiation-induced 
genetic chal:Jges have been detected on routine pbpical examination in 
the t1rst-generation children ot exposed parents. 
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T.be hmlatol.ogical ftr!!l8 contiDwt to lboY cona:tarabJ.e tl.uctuatiOIL in 
the 79&1"-to-79ar mean lenl.a ot leukoqtes 1n both the ezpo•ed &Dd 
umzposed groups. The •an leakoqte lenl ot tha ezpoaed group slJow4 
a decrease at the 1960 8UrY87 CCllp&red. to 1959 (no mexpoaed people were 
exnrfned.). The reasons tor these t'l.uctuatiou are not apparent. At 
tin 79&1"8 post-exposure (1959), tbe exposed peopl.e _ still had MaD 
platel.et leYels 10 to 15~ bel.ov those ot the 1m9X.P0sed group, but 1n 
196<> the ~qte lnels tor the first tiae equl.ecl those ot tbe 
UDexposed group. The mean er,throqte 1nela were sllgh~ lower 1n 
the exposed people but a general ammi.c teDldezac7 a:1sts 1D all 
Marsball.ese, both exposed and unexposed. 1'ha tact that .me ot the 
b~ elements ill the exposed group baTe not 19-t returned to the 
i.,vels ~ the unexposed group raises the possibW.'Q' that a residual 
radiation effect OD the bone arrow persists, but other, not ialediatel.1' 
~, :tactora mB:1" be involved. 

Radiomcllde boq burdens ot csl37, Zla.65 am ar90 -wre en.J.uated b7 
•aau.rmaent in a whole-bod1' com:rter or b7 estimation trm nd.iocbmical 
&llal1'aes ot the urine. The mean~ bardaa tor 1959 wre: cal37 : 
0.57 _Al~ '/zP5 : o.44.-uc; and ar90 = 6.o.-,c. 'l'ba 'boCIJ' burdeDa ot 'l»P5 
aDd. ~ continue to rise but at clecreuing ratu, wbereu tbl lft'el tor 
cal37 appears to have reached eqa111br1ua ad ncnr to be dild.nishiZJS. 
I.4-ttle or none ot the bod7 burdeu ot the exposed. group appear to be 
Clue to the initial exposure, since at pruent there is 11tt1e clitterence 
between the lnels ot the exposed and unexposed populations living OD 

Bongelap Island. Thia W&J' be explained 'b7 the het that 8441tional 
weapon testa heJ.4 in the are& haTe depoaited ad41.tional t:laaiOD 
prodUctS 1J1to the ~I aM the tact tJaat ,Certain staples ot 
diet are imported and, hence, the people are not 11T1Dg 1D a "closed 
enrtromeut." Come~, it~ mner 'be poasib~ to equate boq 
burdeu vith em1.romental cout•inatiou. ID arq ~·, the 'bod1' 
burdens-are now and will t>e ot ..U sign11'1C&RCe 1ntel'118 ot ra4iat1on 
hazards. -

J'uds!ng trm the Japanese popalationa being stwlie4 b7 the Atcllic Bmb 
CaaualtJ' ec.a:Lssion at mro~ and llaguald.1 ii.be ~ fin 79ara v1ll 
~ the critical period tor the ~· ot l.euka1a ill the 
Maraballese. 81Dce an1•1 uperiMnta 1nclicate th&t still otber late 
ettects 11&1' occur 1n un such u premature age1Dg, llborteniZJS ot life 
span, increase in ctegenerative cliseuea, pmtic .changes, etc., 
coutimed. carehl ezmn1m.tion ot these popalatiom i• 1D ord.er; all 
eft'.na 8hoald be docmented and therapeutic proceiurea instituted 
~possible,, aboaJ.d 81lCh ettecta dnel.op. ID '4dit10D,, the 
rtllatioll ot the enTiromental C0Dt.m.nation OD Blmgelap to the bod1' 
bmUn8 ~ redicma.cl1dea ot the people 11T1Dg there, tmpertect thaqh 
it is, warrants close stuq. J)OE ARCHIVES 

The TJnited lfations Scientific ~ttee OD tM Ettects ot Atcm.c 
Radiations DOV renews these 19&1"17 81ll'TeJ'8• 
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