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FOREWORD 

This report has had material ranoved in order to make the information 
available on an open publication basis to any interested parties. This effort 
has been accomplished specifically to support the Department of Defense Nuclear 
Test Personnel Review CNTPR> Program. The objective is to facilitate studies 
of the low levels of radiation received by sane individuals during the 
atmospheric nuclear test program by making as much information as possible 
available to all interested parties. 

The material which has been deleted is all currently protected by the 
Privacy Act. 

This report has been reproduced directly fran available copies of the 
original material. The locations fran which material has been deleted is 
generally obvious by the spacings and "holes" in the text. Thus the context of 
the material deleted is identified to assist the reader in the determination of 
whether the deleted information is germane to his study • 

............................... ~l~i£_, ____ 9........,..M~1 •. J.j .......................... .. 



~opJ -- '1 -

SUE.r?-"'11 •por"t -et ho! ect l-"-~ on 'n:i :"t7 ArT1 a• Mea 
1'q:Hd '9 P.e:sic..lu&l l-~diat1ca at Operation Ca..U. 

...$if;:• Die' 3urgecm Cuaral 
Depertment. ot tho J.rfl!f 
Mda :la'IJ' Ih:ildin& 
~ 2s, r. c. 

Fcallaving t.he 1 MU'oh detomtJ.cm at B1kia1 .ltoll, ~ 

CtJ wt1ng Own1 ~ tb9 .an.d !GZ"Ola ~ *pcm• Projen 

Tiai ted the fra'dJlc GJoGUJld vi Ul llC8e ot hi• na.tt. Lt. Celcnel 

a. M. MaDcmnel, JC, 1J.Sl-.. oa t.hi• .wr u a ..U.cal &dn .... 

A.t tllat title the th1n7 ..-vioe ma (2' il7 roroe, 3 l.zfllr. am 

~· 
"'' 

3 la"fJ') vhe h.t beeA apoMd ta detirU trem the 1 l'Veh detc.atioa 

,,_.. t'IJld• ti» are ot ProJect 4.l (C-mer 2. P. Croaldte, >«:, 

OSS) GD llila~aloia Ialand• DiRU8GOU ot how to retuna the t.hirV 

~oe .. to cmv took pl.ue cm t-.,Jaleia betwe• nz.. CrC'nkite, 

Dr. Bui:ha", Dr. Som, er. Cnard, Ccal°'Mll i•u¢.a, Lt. Cclonel 

P.rcNainc, L\. Colonel Mciamel, t1.nd th• otheJ" pb,.aici~ pnMnt. 

It \Aa qreed Ula' th9 th1"7 senice mn shcuJ.d be ad:d ttad 

~ oa paUesa\ statu• t11Dd atl¥iieJ !"urtha betcn eoinc 

back to re&'Qlar duty". ET.a~, a.ttc' oe.nsideraticn ot aeftS'al 

alternat1,..a, it waa decided to returD the th1rt)" ma \o M;la 

Ar:q Roapital Rt. :!cual.'Ulu vben the ':r1pler tacilitiH and 

_ .. _______ £r"':*'i""<"-"·''''•-··- . --- - - ---,..,., .. ..,._, _______ _ 
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protaaio~l IJta.ff ccWd be ~til.ized. 

In a letter (MiDDD-al 1.71.6 01SG !'lo. 1.271.48) dated 23 April, Tu. 

SUrgecn Genen.l o! the w,.artllet of the .~ntf'f d1J'1Mrted t.'lat a spec1al 

tea:a ba u.-bl.t "to ocstuc:\ a detailed mdiaal rralua~cn ~ certain 

!lalbG'• ot the Ar=ed l"oroe• ttr.:iiahed for that pi:rpo• b7 t."-- Com-J\D:!!.:c 

CellC'al ot JcWit Ta.lk farce 7.• Ill accardallce "With that dirac'tift, a 

teaa ot tCGl"teea people w• ..-mbl..t at "..alt.Jo Jieed ilntr lW:iical CP.nt.r 

s.a ;a~, n.c. the vork ,... deaipated a'\ ProJec'\ l~ &Dd the 

per90AD81 ot the ProjMt .,. de8CD'ibecl in .lppendiz VIII. 

b team departed Wl9hingt.cn on 23 April and U'Ti'hd at Triple 

AnfT Bolldtal 1A Hona11Zlu • 24 April. Aa .nanced paZ'tJ' ccaai•ting ot 

the too.r pb711ld.au pra••decl 1-ediatel.7 to lwJaleiA .\Wl url.rl.nc 

~ cm '2'1 .lpril. Dr. er.Jdte, r-r. Be, rr. !ache' and Celoml ~ 

.._.. pre-.nt .m, &ltbonab thlf7 wn alnacJy •xtreael.7 lmq, thq teat Um 

to tl'iellt the ,.,.,,.,.. ot Pl"oJ•ct l-M-54 11Dd bzoizlg tho• up to date. Mee•il• 

pNpU"aticma wen bainc ..Se at Tl'ipl91' Ant11 :!ospital to reoei"9 tbe th1"7 

paU.ata. 

1be ad'Yan• iU"tJ' r.tnrned to Tr:ipla on 2S Aprll ud Cll 29 April, the 

tb1r't.7 ....noe mn w:r. reeeiftd 11nd admitted •• ~t1nu. It i• =11tt1aul' 

to .jo Jutiae 1D varda to th8 •pH"1Mnt cooperat!cn ot Col=-1 Rar'U'or4 

am ~ Tripla Jntt Hempital narr. Ul need• 1Dd reque..U ot froJect 

l~ wre tiTen the higheat p•iarit,. md .. "91"9 filled vi th aatociabiac 

9petd. 

'l'he al.1.niaal. obMl"ftticna on the thJ..r't7 pa'\ienta vere ~eted ~ 

lS )fq ~nd the pat.1.ata wre d!acbal'Eed to dut7 en 17 ~. 

2 
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~ atter the aniTll.l o! t.heS. t.i.irtT ;tttienta at Tripl.a- a 

anon ~a nl•• •• lied• 'b7 Joint !a•k !°OZoce 7 de-=-ibll16 the 1it=&tio:. 

'llie local ffawdh• preu took no ate.at in the •tta b.yond printing the 

~ tint ..i:.z.. o£ PJ-oJ eat l-M-54. to return to t.he Y.-1.IW!m departa:i 

S-1.'Dl.u en 9 197 r.nd +.he laat 111eba let\ en 2S Nq. 

CLUICAL OBSP.:RV!TICIS 

.._ cL the thiJ't7 119Uent.• wu .... 1D ccnaltation l=7 the tal:owin: 

~ at. fripl• knfT Boapital.1 

l. Mld1a:1M (CelOMl lluf.ba•) 
2. Den:iatalaa (Lt. Colcnel 01 ... ) 
). lll:rcm7 
4. OpbtJi•.lDolor::r (Colonel Lowrq) '· ~.,, 6. nenti•tl7 

Spaoial apbaa• "-• pl.&c.d upon ea.."iim.t1cm ct ths leu ar the .,... 

• u to enabllsh a tin 'ta• l Sne to aid 1n th• na111at10A ~ aq cataracta 

tha• -.:r Appeu' 1Jl the f'Staz:e. lo len• al:Daralit!•• ~ !&7 k.1m wre toad. 

apaUt.1•• iJI the 10lim" ball ~ •ch corm.a. Th•• ..,en posai~, but. not 

...... ril.T, ct.. '- duat vr.iah the ;aUct. reparted pt.Ung into bi• e:e• 

• the dq ~ the aaeid.at&l upo~. 

Ta }'&Uat• 1a all Wll'W !Olllld to ha"N .W.ila leaicu attribt table to 

ooa~et "1th rad1cafti"N debria. The ••t ~ tizr!.Uc• wue 1D the 

tour hgrou in ~he ~' all or "'1.Cll =hc\led the l::rowaiah bald• acrcu the 

~ that an Hen ill 11g. 1. .... or the athw 26 !!198 had ".fI1' sa;ah 

l.elliou, but t..':a !'ind!ng w• caaoD in t-.J-·e~ dark-et.ir...r.ad 1-'arar all•• 

l 



uUYU atud.1-1 b7 ~te who 141'9 •xrr::i•ed •' th9 •• ti:m. 'The ;neent 

pod.tica of tm• had1 incUaate ta• a\ th• time ot the &X;'""1"9 the 

~ied Ml.la wire 1n tJw mil root. 

Ia "'° o£ the roar Jecroe• the llale• ot both f••tl ahcwcl ~ 

~- .pot. .. 898A in ~. 2. 

n,. 3 ud nc. 4 an ezcapl.•• ot the tqpopiglWZltecl apna touad Oftr 

tb• mboalden, chen, baak, alld cbital. • J'llPlit.l tuw ot D1M patient.. 

the d_..Wacid bad DO d1tftaJ.t7 ill d-V.t.iDc Mala•..aa tczofur in the 

ledoa and th• aJd.a ol-17 Nal :bl.al ~· ... 1Ja UM& "NHiool.CIP. I\,.. 

dMided t.hatl the d..ui• u to the m"tllN ot the• l•~ 9bcul• depelld 

upa U. all- tat.tau -Se 9G'li• 'hr th9 ·=•• ot PJooJ•t u. Cfi«'atica 

c.ai.. 
m .um..i °'' ••Uou ~ n-w Uld pla..t 1a tb9 1m1Ti411111'• 

Jao91d '-1 omn. Ab9 att.aeti.I te ........... 1• • 09'7 ot the NOO&d et 

aUm.oai ~I Mti~ ... chlrial tM ,..W 12 Hinh to 21 .lfril bJ' Pnj-' 

4.le ni.. a.pie• Wft M.07 ttlniabed by rJ'. cra.ldtee 

W. otJle alild.-.1 ~ wn Uinlnuat te tM 1 Mu-ab aeeidct. 

1M ..._to.l .. ial .-sie• WIN ~ -..uw. The latt. ae repwsW 

1a detail 1a ApJ'9""Sz m. 

x...uaat1oa d ~ !'epodW ~ad.i•niw Jllatertala 

J. --1•• or ten• a1Md at d•teatinr U7 111ternal.l7 deposited ndio­

uti'ft •teriala vu !19de and all paUat1 ..,... il:lelllded. TOJr wdi~epl 

!"M90U it 11 DMe~ tba' all ••'fW1lU -4• •the patianta be r.. 

pert.I hereiza. lhia ?llake1 it Dece•9U7 to iAal.ude a ;reat J-.1 ot -catiw 

11111111111 .. llllllllllllllPZ~t.~Ollll!!lls;;c;:;:ll"·.-®~'®'!•. ~. •K~i•& .. 111111111 .................................... ... 



data v!lich .!cea n.i;t Olrit diaouadon ~.nd vhich ia Wicua. In vbat tallow•, 

~ere.fcre, each "'2b-proJect i• ment.ioned brie.~ and tbe det&ila ot •oh 

1Dftatic."'1lt.iOJl are nlegat,.t to a.JI &Pf4M1zt ~ -.ld~ libenl, UM or 
appm:Uc.a, it i.a :bop.a. to miat&ia ~ !le&INJ"e ot conti.ud.t;r. 

n.c.1 

llllllllillllllllllllllllllllllllllllllllllll ...... lllllM~*-~,;~.~~,BS•.•Yt~. •~sm•2a .................................... . 
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I. 

.&ssq of Urine far Radioactin Iodine 

A 11ethod waa developClci and. applied tor extracting the iodine trom 

a urine 3Bl1Ipl.e a.nd depoai ting sama on one pl.allctet for countinf;. Some 

24-hcur aamplea gave ocunts as iligh as twice bftcke,-round. Subs8Ci-ueirtly 

'the ~rota ue rapcrt.d in A.;~ndix I. 

ill ae:pl~a wrs fcllowd viti:. rep•ted cctUlta 'lllltil 24 !r!ay a.ad an 

eight-da7 bali' lit'e wa11 foumi 1dentii'1il:Ji the iscto~ al r1Jl 

The quantitie3 cf 11.31 fcund in tha urin• .indicate a body burden ot 

In ViTo lztenw.J. ~· 

A clinical saintillation ccunter, Fie;. l, A.p,.,endix II, \Ila employed 

to sanq •vu. poiJlta on each patient (tb7Tcid, thigh, T-4, sacrum, sternum, 

both knees). Same alight eYidenae of intarnall.7 deposited gama emitters 

waa tocnd but the total body bu?'dena izldicatad wre w'lll beloT« the of 1.'ioial 

•rl nm• permissible amcnmta. 'ihe mathod and resul. ta are presented in 

.lppadix u. 
J.~ ot Feces 

Ihe lllOrllillg atoa.i..i ~ aleTsn patients -...are ~:r::CC: rcr radioactive 

Da and ~ by a .iatncd in vnich the chei:U.c~.l µ-ocessine; of the Btinplea was 

simple encugh to be acoompli:U:ed .with tho !acili ties at h.fu"Xi. 

All 81mple11 gsva counts above bac!:&?"ol;Ild, the highest ce\:llts being 

about tviae backgrCW1d. the indicated. bod7 burdens of radioaotiTa Ea and Sr 

were 0£ the order of 1% to l~ ot the maxi."llWD permissible amcn;nts. The data 

I 



J.m.11'•• or !:rinit .':.3~a· for rad!oac:t!vo ~teriPl• 
ether IhaA ~~· 

radioact.1n Sr .. nd r:a in urine u.mplea al• yi&ldad IW£&the results. U.:.• 

re~ t. ot the• teat• an g!.,.. 1D .!.rfl9Ddu IV. 

Radicactint,- ct~ .Air 

direo'll.7 1Ato ~n 1ca obamber ttm maaar1ng the naulting curnu:t ·.n.th a 

nbra'\ill' !'Md electftmeter. !lo rad1cact.1Tit:; waa dateoted IUld tha ~ 

cieicm ct the methcd •• moh •• to ... a.a ~ l1m1 \ ot 70 v.• an the bcd7 

buzidaa ot cl4. ru. i• to \lie ocmparecl vith the •z1nm pertd.Sl!libl.a bod7 

l:lurdaa:a o£ 250 •• 

la a al>mqueat Ml'i•• ot w11UN1Dezata ua ~ t.eolm.iqm ,.. 

•aplored uai.Jlg the laM a~tua bl\ in t.hi• •• •ch paUea'i abal...S 

1000 tiua thrcqh a 6 Mia1ar 1-QJI ocluticn to trap the CC2• th• ~ 

oolleot.ed in thia taahlOll waa the• r.-omnv'ted to a gaa am muand aa 

bitten. ;.gaila ao ndicao't1Ti tJ' •• totmd and ill t..'lia s• the ;i:s-eoisioa 

~ the Mt.bed wu nch aa to •t. an ~i:•r llm:1t ~ 2 ua on t.h• bed)' 

'ba:rd.e12 ot cU. 

Autcndioeraphic ->'tudi•• 

Urine Mr.:i::l•• t.rea pet1ent• and cont.real• -..'ft'e reduced to drjnea11 and 

api::Ued tc Eaa1iman Elm F:r~nd I-ray !'U.: ~at' about '-~" r.ours. ?:o :s!r.._1!1-

cant nidenoe o! darkeniiff dt:a to rad!.oacU"f'ity "8.• te\!Dd • 

. 11·· 



A d.:dlar att..upt to detect. in. hi.dual l'lr.ha trfloka on 8'rn ~ 

rn9&led cnl7 then tn.ak• nel"'::3U,. !cund !n dl U?'i:i.,. -~-:--r:~ntlix VI 

repoTt• these w.uremnta. 

~~'lll&tclOf.'ics.l :tudi~• 

Tlle" inoluded a er~ete blood c~t, hercoclobin, hel'.18.tocrit, plat.lat 

cauat, rDd a.ll mozopbol.cg. .Ul cell OCKmta and ebMnat!on• \o"WN :imd• and 

ncerded pe:racn•ll7 by the P.M1Ltcl.ori•t (C-.pt. c•trien). Jo tecl!nicia.u 

wn empl.OJ9d tar t::.i• \IOl"ke 

the !:eatalogical ~·• wm"9 unit'OM1127 neptin vitt: re•ot. to 

radiation effect• ~ are reported ill dstail 1n Appendix VII, a• wall a• in 

•ah paU•t.'a boapital reaard. 

PelOAnel .il•aif.Md to ProJeet l~~ and their rartiaip.tlca 

h uee•a2'7 r•....,.l tf!lf' thi• 'PNJeet OCllUld be a..-hl• and 

•i:parted CDl.7 beeauae m&!MlrOU• 1.ndiTidud• and al'!8Di•Uou ooorentec:t to 

the tull•n anent. !rJlendU nu 1• llll acacaat ot th... e.trOJ'tll. 

Digu111ca 

ID the aeunoe 'JI "IV' larI;• aaNat ot 1.nuru.1..17 1oi:oaited radioaotb'9 

•t.rial• 1, b wal1ke.l7 that t."'le !'uture hoaltA o! urr ot then iadi'rl.dmla 

will be iatlveaoed 81£Bi,..-J.au'1.7. ~ob ~th- doe• haw a ll.11\h~ !Aana..S 

•a• ot e'l'entue.117 ehev'..JL.~ ane m- more ot t.b• diw•• lmotla to be late 

~ o! ncUatjon ~--· Iha• include leultada, oeteoE;1:11io arcma 

aDd 'brmabio~• careinma. 'Ibe natunl inoidanae "i tho• disee•• 111 

8'lch aa to make 11 aU~t !ncre•• ~cer;-ti!::lB ia ~ ;roup "• S7'all aa 

t.h1rV iDdi Tiduala. 

10 
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Inaotar a• ti'9)" artt bet.I' bl!rna, the sld . .n lesions p·••nt g ~oblaa 

th." ammat be ..al.uat!!ld at i:-naont. i=t:xl, n.s with th• di&e&ae• noted above, 

cmJ.7 ti::se C&D tell wbethar or not there \lill bo nriou• aequel&•. In '. • 

upc'imental '""'me la u.iv ™ ocnd::. t.!.on•, beta ~· can ba ~eot.ed to 

real t ia UJ.A aarcincaa !n abel:.t. :?;;t o! t.hu ca;1aa. 

~ the ~ericd ct clinical ob8G"'fat1ca w had .no dLPficul tT iJ:a 

utabliaili.n.i pl-.MAt do~t.ient nlatioubipa v.ith tbe• t.Urty :nan. 

the7 O&ll• to u. trac. u 1.olatad !anm'd poat 'Where lit• ia 90athiz1i ot a 

:bl.rdabip tw HW17W• The plwt 1UZTannct1nga at. 1r1plc were a wlc:ara 

a!:lani•• .a l.11*nJ. pau pcllq waa wU mted, but thare ~•re no inciJent. 

1A Wllll 'lM m om ovv-~.t & r.a••• Thi• ~,.. a re.W.t ot the 

apel'~ ettart.a ~ the 'lripl.a pel"!laMAt atatt. 

Vpm d1aaharge all th1l"'t7 =- wel'9 in a cbeerful :mood 'ln:l it ap~eared 

th&,, 1D ~eiz' aiml•, the 1.DOiden"t waa paat Ciatc17. 

hcra t.n. z::ili~cal point. o£ Tiov it i• importf!:"lt to note tha~ 

,.. haw, 1D thi:ii f.l"CNP ot ma (.and !.n tl• :vah.i.Ue• nat!~ee), ar. aample 

ot ~ nC?ual radiation aa oppoaad to internal. ~ha do• ct erterml. 

..-.. rece.1Ted 'ty t.ba• 1D.tiv1.l\l&la 'WU not inaiiD!!ic:ant. The eatir:atea run 

•• hiih aa 20$ , er 2~~ ol a i. t.hal do•. ! t ~ 3H?:"e ti:".'19, the in t.,"IT.1!"1 haurd 

wa relaUnq ..:U. lhia vcri!le• thtt ccmaluaicma dravn trca an1ml a­

perimmta dam at Cp.raUan J&!Jgle 1a Nevada. 

Iha beta bur:a are, of cour:?e, elaasi!il'd "s AD ai.ldi !..:.ofl!)1 exterm.l 

baard .1nd an not. included in tr.a ~ to 25% ostir.a.te notett r.bov.. 

ilhe .ir.i.~ad 1'!aaica prO®i:ta an dlpod Wd interD&L.7, t~u asi~~rt ~lt ·._ ~ !'3 

natariala ~••.i.• I!Jl) C..,1..1 to oJJ.l;;.::.oota t.h~sl'Jl;roa rapidl~J· :erim!in« abr.~t 

II 



a 7ear J4,,er er~.081.ire ':J,;:, •. d.nciF:·.! lnter!"..i::: i:a::ard !.~ racioactl·1a :rtrcn"-iU:lt 

t.~a oth~r ccq:etitcr:s h11vi!;t l'-·1'!t:t alL-.!nilUk! ty- r-cya1c.;;.l '1a~."' 1'r t:r '!Xont:on. 

~ t!;• lor.g rf\Jlr;o nev, t?l<:?'!'Jt~, ! t iJ t:.e 25-yea.r 3trcr:t!mi f!;:ed in =~• 

that. rosoa 't:!e ir.aiil Jir"Cbl..::!e ,~ f'1L:l!..'l~ O~ r~dioact.i 73 l~i;ie ii: thl i.:rir:.e 

11113" er -:rq cot indica~ a f'.;..11 cC'Up]. .. nt of tr.a -:>th~ tir'!on r.rcduota, d­

pem~ en vhether O:l' not there b.i• bffn pll;rsical !'rscticmtion of tl·.• f'i:J3ie?S 

prcduot ldxtl.:N durini '*-• :aovmaen";a o~ tll• aloud. It 13 thW!l'tt!ont iaport'!.::t 

~t we tmdcstmd hev th• ld.Detioa ot alcn.ri d1i'.!'.ia1on !ntl~ence the intonal. 

ad at--.1 b.aard•. Jar example, it 18 po•aibl• t..~~ t!le ga .. ou• f.idsion 

praducta weh aa I~in• ,,m Iecea are •1\!ch :ere vfoely d~ sp.r~ed than tte 

•talllo ozid••· •ilH it !a oonceinble that at. u•ter '11.itam~•, .?.nr:i lAt~'l" 

U9a, th• d.tuaticm 1• r••m ..S vtth the iaternal. l:aard beccm~ dcwi•n. 

'lfith t!:e U09ftien of the g&MOU8 rt11aiOD ;roducta, th. radioactivity 

1D a baab cloud ia bc:mr! to diaante put!clea. '!ha axt81"Dal r:.nd 1nhal•ticn 

baa.rd 1~, theretc:ire, om ot :ul.t!plo Foint source• .,::~ in or:icr to e"faluata 

9Uch a basard 1 t. 1a uece11Sa7 to "knov in detail the strength or t.~:• ):Ut.iclss, 

hov th9T :zlD"N, And haw t.lwy lie upm 'TftriCll8 mrtacea or intareat. At t'?'-e 

preM!lt t!::ie am' lmov.ledge or th•• ! t.er.:a, pftr"tiaul.~17 4'4"'Je last, is 1A-

9deqaat.e tor p?"IUiatica f'Ul"POM•• 

In the ca• ot tbe thiJ't7 8m'Tice ma ai Tripler, an att.c:pt va• 11ace 

to deten al~ba ftdtt.ra 1n them... .l aoin'tlllation Cft7•tal. vith a 

di•c:r1.m1.m.tcr cireuit wa• used. ~ia ar:•n:tua, ~-miob failed to show "lfT 

poa1t1Te finding•, 'WU Ct.?f"hle ot d•tecrt.!n(" t.'ie 18'9919 cf uri."'le nl.~ha 

aot1"11:7 aeaoeia'ted. ...,.1th a :osr1:mm pel"!d.uihle 'hc:-d:t 'b.Tden. In crrl~ to 

purne t~ ie t"!lltt19r tJt :Upha .turtl:~, u. U..-hour urine ca~la -...a ccl:.~eted 

u. 



~ '!acb '"111'.!n "n~1 •.ho M~l"'a 3hi; '..did to t:.h9 ;."e.J.t.io\ ::-r.ya:ica !4)art:.nt 

(:I. H. -~f!J") o~ the 'iu:!'crd Flant o! tbt t! • .s •• -!.r!.C. T::!:i ·'.?f': c~t ·.1u ~ds 

pcu:U:la t.hrct?;~!: t?:e ~oepentt!cn of :r. Jchn ':u.;J.:8?", O!v!:don or 7"!oloC7 r.!::1 

~foine, u.s. l.z.c. T.~e ?"91nil t3 ".:'1=-h!r•ed ::-~·~ t~c~: sr.i~lcs ~re ~.,t 7-,t 
availa?::le. 

13 



4fi-!:tJII I 

.laA7 ot ?.adioeat1.,e Iodine 1n Uril» 

.Anr.r Hoapi tal. lf.owrf9r, ••val :llOdificw. ti cu or th• '3thor1 bad to be 

d....i.op.d I'\ ad 1 t _. not lDltil S M1.7' that the first _....D supl.•a ...-e 

coated. 'Ihe ..t aotiw ~ tbaee 1Dd.11'1dual 2.4-bour anpl .. (See Tabl• l, 

ApJ,.,.ux I) uu acme ti w U.a 'baoltfl"OUDd and aon89quentl7 the •thcd 

'*-• ar paruoat intC'fft 1:mned1•teq beam• Vith reapect to iZlternal 

depoaiUcm W.a wu th• CllllT 11D1qdft0al d...tl'ation o~ a poaitift t1Dd-

1q obt.1Jled \Ip to tl'Jat t.1Jl9e The OOllpl.J"&tift -- vith \lhiab Iad1DI \188 

toam 1a tt.e v:r1M doea not !Jldiaate a baq bazidm ot Iodim ~ rel.ati.,,. 

to U. ot.he el_:t., tut ia rathllP a ~ ~ tbe hieh a:ant:ica 

rate~ Ioclim and aA ett1e1ent •thod t11r IadiM atraaticn trc. lD'im. 

Ila nev ot wb&' 1- kJllOllll abaat th9 aantian rate ot lodim, the rellUl.t• or 

rau. l, .lpp-yHy I ialicate '1 bod7 bardm ot lodbe to the eztet ~ aboli 

lO:S ot tal--.oe. 

ID ard9I' to obt.ia _.. acr'1w 1od1H muplea, a ~ uriDI -=Pl• 

._. o'btaimd tJom -.ab ot the ;aUenta and all. t.hUV aamplea wn pooled. 

Proa thia pool it ..,.. pouibl• to r•t the ioUne t"l"cll six l1 wa ot urfm 

all oa om pl•Mh•t !• oauatbc. 'lhi• ample oaanted l2 U..-ea backiroum • 

.l ;miall.91 ~ ua1q 6 U ten al 'Iripler .. nrrr !!o9P1 tal taP-"&ter ,.Ulded. • 

planc:hd vbi4lb COUDteii l:aakgrC'Uni onl7 • 

All oL the 1.i1M amPJ.ea wre ~ l:ac:k to l~!llter Rffd AntT 

Hoap;ital ~m coaated d\Jrinl\ tJl9 period 12 to 24 Mq. All •"Plea d..,.C 

With aa •1;rht-da7 bal.t 11.r•, the 'teat decay c:ane• being obtained rr.:. 

tho!llt amplea that were tJie most ~ctive lldt1all7. 

I'-/ 



Mat.hcd o! Zxtracti en o! Iodine Froa Urim !' · 

A. Pre)OWrlLticn 0£ 2J.,-bour urine sa:pl.e. 

1. Aa1.di1)' urine bT the i:iddi ticn ot :a:z-504 , uaill.l 20 ~ ot 6mt2SC/liter 
ot unn.. 

2. !"1lter i.dlole 3allple tl'::reui:b s. ~uchner filter :rnrared a• tol:O"Ju 
(a) 6 tlltc- .":andviah ~· vit.h two cirelea aeparated by 

• looMl.7 :packed a,.. or -.a1-ll'toa. 

I. Add I IJ 1 ml ot a mal.uticn containing 20 -c,/~ •• c:arri.;,r. 

c. S.W ur1M until ruta zat i• ~ aa !allow•• 

D. ~pa:raticm ot C:oceh f'Ut.r. 

1. 70 • D md.11DI 11Jltend £1a•• tilt• ia ~laaed in .union a:rantl:8 
urupd vith Yalft pasi~t.1Jlg ~ r.tm"n to at:iosph.rio 
pressure. 

2. SO al GI a ~- ot C-ooah Aabutoa eontininc l ga ot aabeatoa/E•J ::l 
820 1• pl.aoed 1n the ruter ~m drim ~ auat.icm. 

;J. PJoepaat1cm ot mi. -tlV'~ OGlloidal dl.ftl' ablorid•. 

(a) 250 Ill ~ ube.toa su.pmdcm •• in D-2 aboft. 
Separated into tw 125 u pcrt.iOll•t vhiah vill be 
u..a teptba tw a a1ngJ• tilt.I' •t• 

(~) AcddSfJ' •ah patioa a D-3& l:rT addi.nc 2.s al 61H~4 
to •ab particm. 

(o) ldd l.J Ill ot a aolut1o• ot AdD3 oozatdning a.1 e­
per Ill to •cab portion. 

(d) Add ~ v!th oautut. atbTiq 11 Ill ot a O.ll solution 
~ HC1 ta •eh parUoa. 

(e) Can1\ally n.dd th• 250 !11 aabe.tc• in 4 portion• ~enaion 
ta t.he tilt. •• 1Jl o.a, Rt.not 'bJ' wat.ion eacugb tl.uid 
to l•"N a lh1a !lwrr prier to th• •ilditiea ot each al.ir:uot 
am at'tm" the las\ a<kiitica. 

(t) Can1'ull7 oovv the alUft7 vith a ~ ot -. am about 
' - 1za thic:knea mk1nr c...-ta.in +..hat t.he elasa to aabe.toa 
mu-gin 1• V.U CGYW2ed to prreftllt ch.mMling. 

(c) nn,117 ocnwr th• ..m vith • tlltG" ~re" to rn'Teftt 
diaturbini t.'w ~abesto• ].&,... • 



(h) ~ with 150 al ot O.l mt..o;l)L remoTinr viti' sucticn a~11, 
being oaretul not to ~er"'...i t tne • t to becor:e dr;r. 

(i) 3ac:h .filter 10 r.-re~od sr.wld l:e uaed fer not ~ t..~ 
2 lite• _ 500 ::1 ot urine. 

1. Flltratiozi ot ~ sho\;.ld proceed not !a1ter than abo1:t l l!tor/tan 
m.mu.. 
r. Cddation ot 1- to m3- .m cctnetiOll. 

1. l.ttG' ~ lan acid.1 tioa ot urw waab •t vi th ;:oo ~ or 
0.1 ll:zSC41 diwzd .t'Utrate. 

2. IC)- extnctioa i• acco:lpliat:ed bT a<!diJll SO :nl O.UH2SC4 to vhich 
u &dclecl 3 Ill ~ "Clc:ra• (sodi'IZll IQ'poebla'i.te). illov thu soluticm 
to stand OA th• tilter at f07 5 - 10 mate• then. ~4"17 sucticA ort 
ti.. tlltzoat.e iato a .UooUq "Nuel. At thia timi/ th• tilter bed 
~be al'.owd to <i17 an. •-111Jac vith aa additional 25 ml ot O.J. 

IB:z804• 
)e ... , tiltnte £Ut17 t,. 10 llimt.a ta a }'.Ot. plate to dri..,. ott.Q.2• 

Cl. PftdpUa\ica ot qi. 

1. lidd 5 111 .fd a lOS ..iuu. (10 P9/lOO 111) et Miili.,. bi.Uita. 

2. ,\dd 1 a1 ot J.clll) (OJ. p/111) a10fl47 with eautaa• n.trTi.ng. 

3. 1Ut.r ill deumatablAI ~.,... f'IU!Ml• and llCIUllt the precipitate • 
a plaacmn rm- ceating. 

II llld1t1ed tr. ~ praoedwe d•Mribecl by H. D. run.a, •twt 
169 llll-112, 1952. 

JV the t1l tu' bed mat mang be allowd to d:zy er t=aok ainoe t:l"..i• pro­
duea obemwla thnagh the ubestoa and 1Dtertn-ea 'With proper ez­
ahalai• ot c:i.- and i- d\IJ"iDi 'UJ'in• til t..n.tioe. 

II At thia time the tilter ~t 1m7 be aucked drf ~ 1t• ocntent end 
di~ed. 
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Anr, Y.edical Cut. tl"c!i the Lo. Alamo• Laboratorlea (Dr. ·• c •. U'sdar'9Cll) 

to the et.tect that urine snmple• frcr. the t>.irt:r Mf'T1C9 !1!8D ~ad ';:een fc:ium 

to acatain nd.ica.Uw icdim. Thi• led mturall.7 to the id• of lookin.g 

to:r '1QTo1d 1od.1H uptake in the th.1rtT ma, ~ the apt:U'atwt uMd 

rm~ tor t.1-.ia pua:ipe• 1a th.- Radio~ Cl.1nio et '->il ter Reed >.rrrr 

M9cU.Glll C.t.mo. 

'Ille ti.rat aplarrat.o17 aaaurnent• md• at Tnpler on the t.'lir'V 

Ja'dellta lhowd no pu'\iaalar ooecentnUan ot aoti"f'ity in the th7r'oid but 

~ VG'9 bdiaation• or • al.J.ght. uoan ot .- aatinv ~ ,-arioua 

pcd.zlta OD th9 bad7• CoueqantJ.7, a .,..-teat.10 mrve7 ct ill thirt7 tat1onta 

•• mad• in the 1a1mer sbova in Jig. 1, lr1peadiz II. Snwn llll&tadaal poiD.ta 

Wl'9 llUZ'T.,,..S Oil •eh p.Ueut. 'Iha pciD ~a ohc .. ""1"e I 

1. the t!QToid £l,.cJacl (ai.ooid aazoW.ap). 

2. rup, 4 1nahea abaft th• Ja»e. 

3. '1be nermm, i:d.d-w7 betwen the x1¢o1d proce•• aDd 
tbe lltarnal notob. 

'• Tlla aac:rwa. 

7. Latenl a~ct ot the lert knee. 

Darinr, t.bi9 actual ~e ~h~ ·.!1ata.nce !'rcr.i t.h• oountar to t~e ald.n ...,... 15 =· 



hefara a.Ai a.tter ~ the s..ren ~oints. 'lhe 'C'.aokr,rei\411ci !ar each a­

d.1Ticiw -.a ta.Mn es t.'le ?:lit.an ot thH• tw read~•· Cn <li!!ennt d.&1• 

the MU back:t,r~ nried t'?'oa l65 to ~08 counts per :::inuta. Fer r.ny om 

f&UeDt the !HU dif!eHnC9 betVMD th• tw backgr-0\:nd counta WllS ?.l OJT.' 

&.Dd thd great.oat dU'teren.ae noted ·cas 29 C!Jn• '!he :-esul t1 obtr.!ned en the 

i-U.1au are 4-ivea ill detail 1A 'Iable l o! .l"."pendix U in te?'!'"..a ot coanu 

plll' aimlte abaft ba~. The ~i.h.-at c:cwata nat.ed are or the order ot 

1S$ abaft ba~ am ._.,. ooaat• are aatt:a.l.17 below bacT.[l"OU.Dd. :1o 

ocneluaion• aan tbnton be dra• t.rcm tbe rav data. 

Table 2 ot A ~Dllix II IU?Z\Srise• t.'t~ :!a.~ c~ ~bl~ 1 tor.ether vi th 

the~ n"'NP ot the dtrt.rm1naUcm. Table 2 ahova that tbl thirt7 

laft lmH• •ftftC9Cl 11 ! 2.0 oaimt11 ~ ~m:tea aboTe ~,~. Ila t::ia 

-- the at.Dda.rd CTar ~ ! 2.0 'm;i"•• tha~ it t..~ vhole }'·roaedm'9 

(aeaating t.~ l.tt ma•) ..... repeat.eel, ~,. probabil!t;r !s .67 t.~•" th• 

aw l"MUl.t. ~d be betwa 9 dd lJ. O:t thi• ta.ta 1~ appears ~aibl.• 

that all peinta uoept. the at.nm. &m t.~oraoia wrteb.ra corr.ai.D a0C1e 

aot.i:nv. 

'Im DS-1 aotmttlra wue calltrated '4th a 50 211. f'laak QG1b1n1n, l~ uo 

~ xlll in 50 ml oZ .at.er. The ilalk ...... t:OUllted in t\ vat.or neck r-hantca 

and plaoed •~ 15 • frm the aoant.r. "4th thia aalJ.bration,coata i:er 

s1ate 11Q' be oaan'Wl"ted to xlJJ. ~'ftlent al a.'iow iD ;tav 2 of T .... ble 2, 

Appadiz II. 

la~ a• the• data do actuallJ r~eaent 1!1terr.all7 ds~nted 

•t.rial.•, th• tollavine llll7 be -.id• 

l. ~. altn!ltt?lta resreDaibt-1 are ~e!"Tft edt.ter:> ~r:.rl !°tr':'". tl.P. 

CUZ'fts ct t!lmtar imd 1?a.llou {!} Zr. 0,..___c.,""11\Zld Pl- ~:-reu to ~ ~.he ::-oat 

19 



lfiel7 c.uldidatea. ~e brc-..aatrchlUJti !re"" ,,.r .rr..i ! ·.-u: '.:.• ~lir.ible (:). 

2. 1l.Jl 6~.a n:J• ccW.d not be !'esponaiCle for these Maaci!:1;:-a since 

the tbiro1d camt.• c.re not h!bh relative to other pointa C',n t'r:e 'tecly. 

J. Taldn;; t.~ -.acr.t c:aM (t'!':e rl;:ht knH) a~ r.citiw th"!.t in ~:r!::.z 

thi• paint the ~ta ...... steut r. ot C-..e i:otal -rolu::.e or th~ ~, !i:.s 

total. bcdT ~ indicated ·.1euJ.d be O..Jl.i • 0.7 uo o! Il.31 • ·uivtlent • 
• :l2 

'Dlia 1• to be ~ vith the toll.owing 1J!U1:pm ~:iaible 1:oiy burdema 

-----,-. .. 

JSc• 1, A"'9ftdb: II 
In 1!'ft> '.'X'hrnn.l Surr'!; C,...!' ~~e !4t~ltrn'1'1hr !'o.iJrt 

C l"ourtn Thcn.cio ·;n-tatn, ) 

20 



a..rcc:ice• • 
(1) !h.mt.r, 1.F. <i.M ~CIQ, l.l., :t::li:llll~~· Slew neutron 

r1moa or "2J5 .ltoz::a· 1 I.adi'r4...du.a1 1'.ai.i 'rot.al :~3.."'9• o£ :e~ of the 

Fi saiOA irQductae q C~'?JJL ;,,D·:-,6? 1 ~t-d..l l)4'J • 

(2) Spiers, i. 1..1. "J:li L..ural~, ?.E..J ., •:·E&~~en~ oi" th.a :.~ 

?.adioacti"l'itr of t.h• l:oi)"• in ~iclo;:;i,cn.l ;:g.;e;S;s 9r tr-~ c ··r:~r;;z:. 

edit.ad 't A. I!ac!eov, Cl.arecdoD r-:-eal.l, i;:;;:;:. 



T 
I 
! 

I. 

a?~ll 

lJ iIJ!> id\mJN. ~13 
nm wt-1 .a~ mi,.L+'iloll co~ 

Qlwa u _ _..~'II_.. &QI•~ ._ti• a t11a 1nd1•tie __. i.. 1iwla ~ 

~ Ribb" L~ r..u.- 1tqleiA ~ ....... .iUl"\a 1.l:MM ::.Dae 

-10 • ' ... Zl 39 " .. -Ma -I.a -a .. .. u ... f I 
_, -a 10 u 

.a • I ... 0 • I 
1 .. za u. l. I u 
J. -i u. u n la u 
a I& a I D 11 z 
a ., 1 • 7 '8 I 
I 1 a -1. t lf • • it -17 .... -lO -a ·lO 

' I .a .. .. 1 I 
JO 1 0 ..i. I 11 • 10 I -a • 1-6 u u 

I 10 • u u. • JI 11 
10 la .. .._J.Q 0 a -1 
11 • u • t T la 

'U • .. • -a • -a 
ll la I .. -a &I J1 

11• u u -a a ll = 1• u lA • • a u 
a J.I ... -6 -a a I 
11 ..a ... .. ... aD za 
ll ll a ia lA a ZI 
la 17 0 a 0 10 I 
17 ll -u ... .. la 0 

Ill D ... -u l • l.I 

• • -a • u 1 t 
\• a • 1 D t ZI • • u ' 11 6 u ,., • 10 • 1 ' 21 

"Original listing was in alphabetical sequence. The order of the patients 
was scrambled to protect the privacy of the individuals. The data remain 
intact. 11 
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.U'l':~"IDU III 

Aasa7 ot 7ec.ea 

A •jOZo porticD c.t t.l:e :?lOnUng stools of •leTan patient• wre aoaftY8d• 

'Ihe 31.1aplea \ll!ll"e dried in • plati.rmr.1 di.ah at. 100 - lJOO C :er U - 16 

tar d - 12 hours. ~ clo~ s:ne door la~ t'9d ~he su~:r of' ox:Tren to 

tha a=ple• snd prevented TI.al.ent bur::dng 'Ji th lo!!• or ash. 'Zwnty to f crty 

J11 or .4 1! BCl wmoe added to each crucible <>?Xl hated ttJZ' lO - 20 l"rl.J'Ntea 

um.. an 1.Df.ra-nd l.ulp. 1?'.ia hutoued t!Jt w:u.Umi am 8'T&parated ac:e 

o:r t.b;e cxceu aoid. 'll'.e dut1o:n r.irl a mcall e!l!Otmt or in•oluble a9h ;.;ce 

•llbsd 1.zato a ...U bealcer end a.cl• up to 50 - 60 ml. The reaid1M a~{.'eared 

'° ocmaiat or acme IADd ant! ailloie acid. 

'D2.e a'boft :d.ztun .... di'f'id41d into thrM rcrUOBae 
(a) nae bmolnh!a rod du• (di.audad). 

(b) SulJ'ate iucluble ;-or~iou u ~p)lt down vith car:-ia 

aonaiatinr ~ ~' • o! Ba Gd 25 =« ot sr. 
(o) The dried tlltrate t.rcr:s t.ba Pa.904 - Sr904 preoipit&ticn. 

(b) A 90lut:toa ~ Ba(llD3):? !Uld ar(l'l'>3) eontaini.ng 25 191 .. ah o~ 

• t'.nd ~ .... -1ded to the rutrttte trOll (a). H~4 wa Added to 1!3sm-. 

omplete rzecip1tat.1on. 'Iba -1.uti• w.• dit:e•ted at 60 - 7()0 C rcr 2 hcura 

and tilt.end ill the t~m ~ tannel. The precipitate.,.. aiJ' 

dri.S, 8Mm"ed vith a tt'.ila -t ~ ;-last.io ed cc:iuJrt.ad far bit~ 

aoUT11:7 vi th a t.hin vindav r.->r tum. 'l'he 1"'9...U.ta are att.a~r.ed aa tabla l 

o:r .tppenrliz m. 
(o) '.L"Jo ot t~ !ll tra~• fre!l (b} wwn nautnl.i%ftd ""-:'.. tb ;~aCH ~lX! the 

F'~i lldjusted to bet\l'eeft 4 and .. 5~ ·-.ti.h aa9tia !:'Id.Ii.. The 1odil:l goW tini t:'i t.e 

i, 
1~~ 
A, 

--~--------............................ -
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added to remave potaaaiu. (U aro-) waa de•tr'q-ed na 1m1cated 'l:7' cshanF• in 

cclcao on atend1ng. llo pnoj.pitat.e a. produoed. lo rurthtll" attempt vaa 

a.de to remow aq poaaibl.e potaaatu:a. ill ldlpl•• (iDclud.lll( ti.. mentioned 

sbow) vwe reduaed to drpl ... Ma hot. pl.at. &Di a portion u•,.ci ua1q 

a Rw&l.MJI" ot Oijaa£O wll counter (~ ~). eo.mta equal to or 62"MtC° 

1ibu bacrkgroimd wn toam. See Tab.le 2, Appendix III. 

'l'bl naul.t• o£ Table 1, J\ppeMix DI, 8\1'.,n bu.t. do aiat prow b 

;nanoe ~ 1ntc"nal.l7 depoeted radieaatiw !a awl ~. C.llidering the 

1aMnm aant.icm rat.a the total bedJ' bard.. 1.Dliaatad tor the• tw el.-u 

an ot 'the ardc:> ~ 1.1 to lOS Id the_,,.,_ ,,...S.aaible ----~ 
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Aml.1•• t:)f t:rim ;~~ls• tar ~.;:oao\1v• }~teriw 
CthC' '1hua Iodim 

'Ihe til'st. ~Uo att.apt to t1Dd atlti~V 1n urine w• done OB 

vae IUlpl.•a frc:t vhiah th• mtaral.17 radicactiTe x40 had be.,n re~ 

by tha oot.l.Uzd.trite mtt.cd. One ml or 1 I~ am 2 =l ot ~ ecd.1u:s 

oobalt.1Aitr1t. wen added tc a 100 oo illq1a0t .trm a ~ tU"i• ...,,ie. 

~. w.a .Uowd to at.am tor 2 hem-a at ~cm ter.:peratm-e e.z:d ~ potaaaiua 

NaJt9Cl •• a precipita.Dt. ID ard_. to rr.Joe the c!".:uioee t4 loaa ot iod!ae, 

the tlltrate -.a mda l:a&'le (pl - 9) vith IB4Clt. The aclutiml vaa thea a.. 

matftted to a "fGlme f4 al:Gat 7 - 11 oo (•c ma.und) ca • bG'\ plate. 

11w ml or the alllJ'J7 _. placed 111 a teat tube tm- •a&T ill gum w1l 

oaatel'J cme Ill •• dl't .. •to a plaaehet. tor beta pl.ua cmma ueq •. 

Appelldiz IV. ID the oaluma oallecl "trill• F.ati•• in thia t&bl•, tha de­

ac:mdmtar ~ a.ah ratio deaot.a the actual ~, iD ce1 to ..m.iah the 

100 ml •a:pl• ... ~ b7 l'..aating. 

Table 2 rd .tppmmbc IV Ii•• the n.W.ta ~ coaatina r .. Zeta plu 

C... 1:ain£ a t.'-.in vim.av C-M aoanter. 

lo air;nL'"icant aJmt ot rad!caot!.Tit7-. datacW t.7 thia aiaple 

ocmc•tnUoa •tbod &Dd tbereiC'9 a wt. •8bin6 prcoedure ,._. ldopted. 

Preaen1?16 or :.at. !.ahed. !!rice S.mplsa 

Varioca alir.ucrta (aft!' le•s than cme-he.l.t) ot the ~lw-bour aampl• "81'• 

ua3'9d. 

?rm JOO to 4~0 ca or l.A?'ine Md 25 to l~ ec of cozacntrated i'?Io3 
vve r1,,ceti r:JS ~ hot pll'lta ,,nd :U.ovl7 rac!uca.i !.n vol.um. ~1t.1c.nal. urim 



oo ot 0cmeentnted ~ ..... ttdded am the IUIPl• apin br~ht. to th1nw•• 

1bia •• rep•ted tbree or f~ t1::.1 untn. th• red.dt:.e ••a ,..Uowiala 

iimite. 'Ui.is ~•s ro~f!d in 100 'Ill o! Vl'ln YJttar. 

'lbe aliql:ot waa d1Ti.1Gd into three pcta to:1 e~. 

(a) 'l'he water ( dill:te I!Jl)3) !nmluhle rellic!ue 

(b) the usoluble r.dhte• ll8 'f:l'mpht dCMl vit.b Pa and 

Sr .rrita !l~ H~4• 

(~) ~. tlltn.ie ~ (b) atter the 1&.mfd ot I vith 

1odi.a ootal UJl:ltrite. 

(a) The iaGlubl.s rent.me wa rtalOftd bT-tutnUcm ~P tllta 

papa. 1he ..-plea ,.... tilt.red ill a l!pHial tw-pieee ~tn:e 

~ ..taiatJ1c a 1 • 41ae t4 peaper vbloh .-1.d be l'M8ft4 Ull ~ 

(la) A -1.utiaa ot aa(m,)2 aml Sr(l03) .,.._!Dine 25 .. •ab ot Ba 

ad Sir-. addc to the t.Utzoate h'm (a). liai04 .. caed to ianre c-. 

plete pncd.J»itatioa. U. eoluU• .. cilge.t.d a~ 60 - 700 C tar 2 boRa 

ad tlltencl 1a the - ~·- bubo. t'\umel. ni. )llNOipit.ate *- ail' dried, 

IHUftlCl with a th1a CGS' of plant• and eamt.d t,. beta • gu;:-.a a~ti:rlt.7 

v1 tb a thb Vindf:lll C-M babe. 

(o) Sat'Cll'tt the f'Utrate fJtoa (b) omJ.d t. OQDOUt.rated aJld &Ga,.ci ffll' 

pm-. 1\ wa• llW•IU7 tor--.. tlwt pota•a11a1. Tu. aalutJ.on vaa ~tnl.ised 

vitb JaCH until & ~t t'aiJlt ol.oudine•• vaa prcr.aucecl (pH 6). 'Ibo 

.alutica ,.. cl9&r9d "'ith one ml of eoz1C11nb'aW aoet.ia .io.i:l. 'l'?le pot&sd1DI 

•a tba Nraowd stepvioe •.r.t. th l!DllJ.l 1ddi ticM or am1um aot&l. t1.a;i tl-i ta. 

ru. vaa &."'lded slcvl.7 to .. Vnl"ll solt:tie.n {60 - 7Co C) ;in,:! tte 801.ut.iea !tllO\o-ed 

29 



Tb9 datl\ oht9.ined !"rem (a) ~ (b), a~·"'S, ;:.rfl i;;i":"~n i1l :a.bl• J ud 

:~t fro": (o) is .:1va in !able 4 ot .tn.Glldix IV. The ~ .. i:ld.incs do not. 

30 
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RadioacU Yi ty ~ :;q,ind Aa 

!.aJid nation ot the l:natJl ot thll thirty ~tint.a tar ndlmotint.7 •• 

carri~ cut 'h;7 1adat..1oa c.wbal- taehni-~ue. lhe chamber uaed ia om om­

atruoted at the J;&Ucml lruitit.ute. ot 3-.J.'th taz tracer at'wdi•• ot u-.. rate 

of ;:roduaUon aL labelled mrbcm di.add• dtel' th• acbtf ni•tra.iioa to •n1•l • 

~ 91lbatdce• labelled "it.A cl4. lida aki•¥er ll&a a ea;aait7 ot S :niJH;wtJ.a• 

ot CU"boa dimd"• end an ettio!enq ~ abau.t 80$ tar tb9 at.otima of 

raclia\ion fftlll CLJ.. I\ U or dual OGnatn.G'\icnt lolitb a d.\IE7 side ccmuot.ecl 

1a elactriaal cwffi t.10• to th• ws;.rill.g aid• to m ailli• raak:iJ'eG9i a,ut. 

the pot.enu .. 1 -IN1'-.nta wre mda wit.r. u Appliad tqaiaa Ccti-ponUoa'• 

Mr:ldal 30 W.brating Ntld elMctzw'-'• lifhiah,.. uecl vithm" a bMd naiatar 

u a DDll (rate ot d:ril't) 1.Ddi•t..• Thia ~eot:r..ter codimUca 

ha• a drift :rate or 1 Talt/111.D. att.r ~.en or alpba backr,ramll, ...m. 

t1ll..s vit.h J.4 x J.o-2 \111 ot CU. cli=cte. S1noe the eha:&ta haa a aa;aoi\7 

~ 5 td111JIDlea or C02, '\.".!• 1• 8f!Ui-nalmt. to a speeitia aot1v1-.,. ~ 

7 x io-.J ua/!111. 

of dl'!ft raw. ln1t.'•J17, t. ou.r.ti<ma "'9n ulled i·m- a total oQaeryat.ice 

tir.e er fifty m:mtaaalat• cm, •• it became ·~nt tha\ 00 :d.gnitia.n'\ 

l.ewla ct radicaoU'Ti 1:7 \IC"e l:..aiq enoountc.d, the nm11ber o£ obMl"Vat.iou 

\a8 1"eduoed to tiw 111.nce ~ •• ~reuing. Dur1nc t..'le ceMl"'ftti~ the 

paml metar ot tb9 el.Mtrcmetc wa ..... tched contiJmaaaq for -:he deteot.ioa 



1!21•" o-f th• ma.urine cha.mr via s. dr,ri.·~.::· ~~l:e !'!!lad vi t!l wciwa 

ahlOr'id• end p:-cnid.t .... 1 t..11 a. ~ottcm rl~:£ to ;n·.::;,:it ·.i~;;t !'r~ tobe tle1.isicant 

be1Dc blowa iAt.o +a wmhel". lh• bt!llCCD 'ol&11 ill~ to diachar1:• !ta 00D­

tent1 tlil"ough ~h• chamber thenb7 nt:a?Wsg it vi~ al.out fifty val~• or 
ample. Th• aht.i:ber ws then aloaed orr, u!d att.r a haU '.liQll"'• wal.'\ !or 

radicut!"fit'/ ft'm: all poMibl• TOlaW.e teUrcea. ln particular, it.••• 
t.hoqbt at !!ra~ tbot there 1Usht be tom r.131 ~n~~ f'roa d~ or zlll. 

Jfewft1". •Le aD e.U.i. ot JMl%1mm tctal bcd1 bada ot t131 t.eo.awe aft.11-

Ul.9 fJ'm C.iea ccu.nta on Q"ilm7 1~• 1t beoame o~s thilt the xancm 

l8ft1 1n tb9 'trath could not l'• 11:rt1ai•!nt ta cetsct. For ~:.is rM8ell1 

am beaau.e o! tbe tit:• conaar!ni oh.v~ct....-r of 1c:lisat10ll ebnat. :'!JMIU'e-

•a 1arsple group~ 

the data are pl"9 .. nt.ed i:i Tabls 1, Apt:•rA!x v. It. is o'bv!.wtl• that co• 

ot tb4I 'Tiil.ta.a are d.pU'toant.. ., rcugh es\i:lata of the mz1:am bcd7 bt:rda 

••tAbl1'6"wd by these '!:Ua'C1"8.~ent1 C!J1 ht ta,.:;~ fl8 tollawa: 

Y - "Nlum ct tidal rtir, !o tr-~M na 10 lltor8/'m1n. 

T - biolot~~P.al h.r;J.t ll!"o of ~~e 1aotel=es, is :-;!:'l."'ln A ncmiul. 
'ft.lue oi )0 ·~•· · (Carbea-14 1• ne\ bei!W ecnr!dered 
hare. : t i ~ dealt r.-1 th ser-P.r& t.4~. ) • 

S - MDsi.tivit7 of ins~t 1::i J.J. X lo-2 U ,t! ClA t:•r n/N.n o19 Jritt. 

3'7 



r 
•· 

liov if t~;a ruue for 

reaJinc ::.a J.j rrY/P!li.D abaft \:lBok~OUDd. 'IheN, aaswdng first Ol"dC' 

•llirfDP..ticm ld.!\etica O • .J 'N?IF/Y: 0.69 B/! 1tnd +.he l¥xit11111 bed7 burden 

ia 70 ue ~~in.lent• 

'Iba necea11:1t7 Car ~•oinr the 'todf bm'd•n in oU- 91't11iftlemt. staa 

frOll the taot that the U&mbu' vaa C!lllbrated v1th cJ.4. !ati•Ucn ~ 

th9 bod;r burdtm ill tnr.a ot nctgez:a ia !?lposnble vit.~ont m..ledp ~ 

the radiation ahan.ntlrt.Uaa ot 1aatepe• ~mmd to be nmpcma1bl.a. 

O..••• 1D ~11 directioa vc:iald be 't2D!1l17 qaa.tS.amUe • 

. Tb. 1aa1utioa eh•..t.ep vill aoatda czal.7 a -11 all~ et tM total 

air pa••1nc thn'lllcts tm lmlc• per mmita am eDmcecl MlldUnv oa be 

obtaintid b7 oonoeatrat.iaa t4 the radica.Uw ooatnt. Altheqh at.t.ap\8 

to OCDOell't:rat. trace UClmlta t4 •tlri&l.ll m.tl a8 I•• flJd pG"Mpa 9'iMar9 

ot UDJmcNa 1dellU'7 did !Id llPP9U teadbl•, th1a •• done with the IU'baa 

dS.mdde iD • meeond Hri•• ~ wsm er11•t.. r..an wbj•d ~·- 1000 

nty.l•Ucu ~ch 100 Ill ot a 6M "1.11t1• t4 .C11:111 Jx)ctN:dde. ~ IG11n.t• 

-· tZ'!!!lllf'411'1"9Ci to s tucrUon na,.t to th• side an of' vhich -· attaabecl • 

three .....,.. stopc:oek. A rubbll" bllloan ws aonmoted to one a!"ll at th• ~ 

ooek 't"1a • l.1"<%Dd Jf31D'\ r.cd a Tacmm:a !"DIP ""• ooaneetad to the ~ arm. 

A nbbat at.oppn aany1ng a stoy.M:oet vaa fitted inte t~tt n1at of t~ tlaldr 

and tG the UJ:"?d' •nd td the SWpoock Vil• a~tached a 100 ml ~ nllecl 

vi.th ~ 3\ll~ric acid. After •ftet:a.t!en of thlt :d2' bl ~ ~stem, tb9 

JO 



.w..turlo ftOid ~• farced into the tl&ak antf" -th• aaJ"bon dimd.de .... acll.ected 

iD the be11ooa. "Iba mllooa ..... t.ha Wisted at the oeck to pN'ftJlt •8Cap9 

of gaa1 am the ;;read joht di•conucted tJoaa t.>ie atopcoek. The Joi.Dt vaa 

ocnmeoted to a dr71D£ tube a..Dd thalloe to th• 1md•t1cm aba::ter. The balloen 

va• th.- allaw9d w diffbarg• it• content.a through the icmisati.an chaz:t.ro "t1.a 

oaldua cJ&laride 1tnd • cottm !Uta pl.q. With a rev excepticna a sa• 

ample ~a\ 1 .. t GM lit.Ir waa ob'taiud which ..... su.f'tio.ient. tiJr tluab1nc 

the ob••,_. atiatao~. 

12la data ... ,..._w 1A Table 2, Appemliz v. All wl.uaa are d.c­

lliftaaa~ higbllr thaD t.he baekO'tad drin ot the ohaJlb.r "hm tilled vitla 

asr • .._,.., th .. l• • aipUimt dittw• betw. the apui.matal 

P'Cllt &Dd tbe oaat:Nl.a • 'bdwa them amt taak GU"'bcm d1odd•. ?ha ez­

plamUca t• tM ..utan 1a tbcuch• to u. ill ta tan tha' duriaa tm• 

•••'" 1.-ta, the waar1AI •wbw 1• nu• vitll ~ .rbaa d1n1d• 

vbile the~- ehepber 1• ftll.ed vith a.U. trllda th- d.rwt.uoee 

tm S...U.Ucm praduoed br ooat.o rq ~ vill not be equal 1a t.t. 

- a1dff aiw. aubcm diaz:lde, vi~ it.a anater .i.otnlllio daa:l t:J', vill 

prod1loe a h1&ber 1• J1al.4• r...-- aalml.aUaa 1.JKiiaate• tha• the ezpeoted 

Gld• ot •&ldtiwle ot t.M• etteot 1• 1a aeoard with that obw v«l. It v1ll 

'be mW that tbe drSft :rate olawa Nd vhea tbll abaJdler .a filled vi th au-ball 

dSG!d9 ,__..w trCll aaU4 1aU• -.rtxmate ia still higba thaa tbat ot 

tm ot.Mr aaboa d1e1cf• mmpl••· Pn•-bl.7 ti:. atra aotint7 1• due to 

a traae ~ radca vbiab 1-a •~lated trc:a na1unl rad.1et1ctiw ocntud..Data 

dnr.1JIC starage ot t.be 11Gdim1 GU"bmata. 

'lbe ~ue or 1.4 •/sin obtained tar 

1 bigbmo than ~ other• 1• tak.u rar estimat1oa o~ •z1;mza bcd7 burlen ot cfl.. 
)9 



~ back#C\JDd to ba •erct rar th• aka o~ cenaen'atim:a ~:tid u3ing tr.a 

qmtiola int.red~ above wit.~ 'I • 180 d.&7• (Eureau or :Jtamard• pa:mphl•t 52) • 

T • S ~l1mcl.•• and taldn.g T, th• hcurlT carl::cn dioxiJ:!a out;ut a• 40 

2 uo. 
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fUle i - ~pw41 x 'f' 

.ua•r o' ~Dll)ax rn!i .:m>nm 

aubJlft ~&a.a S1d. I>ni&iiiaa 
IS/Iii.a 

•=k~(ail') ~ 
Q.J, OJ 
.l .a 

(••' l) ~ .. ..1 

·' .1 

~ •• .i 

·" J. 

~ 
... .z .. .a 

~ •• .a .. .1 

~ 
.. ~ .. .1 

·{-w.l) ~ •• .a 
.a .l 

~ 
.. J. 
•• .1 

~ 
.. .1 
~ .1 

~ 
.. ..i .. .1 

~ 
.. .i .. .l 

- ~ ~ .1 
l• • 1~ •• .& 

~ .. .a 
.1 .1 

~ ·' .l 
'lW Bal) ·' .a 

~ ·' .a 

I .. .1 

• t '°I~ 1-J& 
~ .......... /. J..• .a 

>• ..... -• dmld 
~(Wt) - lei 
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"Original listing was in alphabetical sequence. The order of the patients 
was scrambled to protect the privacy of the individuals. The data remain 
intact." 



ur!!IDIX VI 

Ju'°"adiognpld.c Stall•• 

Mch iJX!i'l'idual. \118 a.heel with Ai.tric aoid. An illquot ot the rea1d• aul'r1oint tc; 

the pni:araUoa o~ 11111:1pl• t~ alpha mtandiograpb1' w.a rew•ed ftn:i •\ ad.de. 

'!be 1'"Pimi• •• d1aalftd 1za vat. and diftded illto tw ~ portiau. 

:rrca CD1 ol the• potuda. vu re•& wild b7 ta. oolal t.1Jd. t.ri ta •th«I. Attlr 

tlltnUaa to rwwwwa tl'..a potauima eobalu.it.rite 5 ml d a•aeatnted tqdro­

ebl•io acid ._. added ucl ta 80l.u'\1aa wu ••J'Clftted te d27De•· Te t.b9 

other pcll'Uoa ,.. *'4ed s ml or ~ted ~CMhl.81'10 aoid and tM 

8Gl.11Ucm •• naparaW ta d:r'Jm•• n. pwpt• ~ the b;rdrocblari.e aaid 

--~ .. to d•tr"I' llltntN ud thue'by 11hdw:I - 4.i.iqae-• ot the 

..ud re.s.du•• 'lJpla tw .ta ~ •apl•• ot mUuT ..ucla ,... _~I 

- l'epae.-Uq tb8 t.otel SW-guio aancca aat t.he o~ Np'98BUJlc 

\fatal aareUoa aoept tor pcria•aia. 

paaldq th8 8GlJ.d illt.o ataial••• .-.i. aap9 11.nob 1a d1-t.r .. 8 - d.,. 
Tbe acpa wre tllled •' quit•• to t.he ria ud the mupl .. were .utemcl 

vlth 0.5 Ill d 0.2 • eadi11a ~ to nmtnll•• tn•• oL INe ae14. 

Dae .-plea wn th• dz1.ed •• U.09 c. ID thi• _, a ocmpleted 80litS 

9Ulple abala" 5 • th1ak •• obtained, vhiah -r be oonaid9Nd 1Dt1aital.7 

tbiak tar beta ndiatioD aDd the air path 1Joam ti. nrf'aoe or t.be ample 

te tll• w.pper rill ot U. cmp .a aballt l-. !be .alPl•• Wl"9 &rnncN ia 

- •ta am .. .... ot ..... mm I!rand ndioeraphio lM'&J' t1la Vila 

pl.aced Oft!" eaoh. n:. •%pOP.D'e• .re curled au• ia·light-Ught 'ban• 111 

a retza!pntcr at 5° c. ~are t~-£mi\ the WU!Pl•• vi th pataaailm 



rwYed vaa 198 hourDJ for the aamples '"1. th potasaium !1"1188nt it \llH 

aJ hcmos. !he t1lu wra deftl.oped at rocm W1'F•rat.w. far f'ift r:d.nutas 

The u~l•• •ith pota;:.111.l!I ~resent all f;'ft'Te a l::artUJ" visible $;"Ot oa 

the tlla and all tm spot•, including the central• apreared to the 879 tc 

be abaai ~ deDH. b attamp'\ ~• l"l:lde to ma.are the optical. 

ded t.1.e• 'With an Auco deu1 ter:eter, ?1.oC.el. 12, !}"Pe ~, ·.ri th a Mnsi ti Ti. t7 

Id 0.01 de11111v unit. Jlo re.A~ '4• reci•t.red b7 tia instrw:eut. 

staU•rly, a alibrat:ca t1la vhich had receiftd z 3 x io' parties.le./ cm2 

t.roa • c14 8CllD"ce al.eo tailm t.o r1,,,. " rMdiJlt, al thCUi;h t.'1• s;ot ~~peared 

'Ihe Mmpl .. 1"l'cm vUela petaa-1\DI ,.. r1an.S pn ao 9P0ta • aa 

anad'ntlT td.d apc1\, with a tev aeeptiou vhea t.h9 llpCJ\ ,... totWwbat. 

duke. I\ i• aaaal\Xled qua.Ut&t.1ftl.7 tbare.tcre that. man ot t.ba aaUTit.7 

re~bl.a tor tba iapa ia du• to natUl'al r40. IaOCJBplate rumw.l o.t 

,.tam.a probiibl.7 acCKm&ta tor men~ the darkezaiDI .... a tbe "potaaaiua 

tJNe• •mpl••· 
A Ql"\lde atte::p~ to at.t.acb acme aori ot a mzwbwi to tbe autoftdiogra;ihio 

data can be mda u tall.ova& 

A.._. t.,_~ th• dmait.IM ot ~ spot. are all ~ to that ot t.he 

cl4 ..Ubratioa •pet. 'Iha E, the npoimn 1• x j x la' disinterraticne/=2. 

,&...,1 ng &bo I 

t, the 1Dt1nit• thiokzae• 1. o.J • 
D, t.be ample daai V ia 2000 mc/aml 

L, the Ml.t aHarptioa loaa, ia 0.75 

o, tb• , ... t.r;r, i• o.s (hRJ..f t.b• µJ"t.icl•• i:.0..,.dovrnm"d) 
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....... 

M, ~ a:po-.r• ti~ ii 1.J z io4 ?d.m:te• 

u.. a, the mpecdl'lo aaUTitT ia giftll b7 s • !/(1-l.,) C'Im( 

am the _,.,_ mpeoitia aatJ:nty ia rough.17 O • .) dpi/:ag, :1nalud1n~ rO act!~ty. 

IOlida ... diaaolftd in ,..~ and Ni-e'ftpGl"&ted on • hot. plate ·oith a little 

OCAGaatrated ~aria Ac:id 'to d•tro7 m.tnt.a. 'lhe residue vaa J'U].variaed 

a= .,1.ienec1 vi tb & verr :small &?ICUllt. or w. tn. In th1a ocmd1 ticn 1 t. acald 

be ...re4 ca cadboud vi t.b a spa~. P1.eau or Olll'dbollrd ware ct. to 

4 x 5 a•• aJlii iA •ab. ,,... draw tvelw 1-inob o:lrolea. A.bout )00 2« ot 

ample -. wred lD:IUar.alT ~ Mesh cd.nlalaJt an. to gin a preparation 

1at1nt~ thick tar alpha.a. 1he ampl• "91'9 ...W iD~ et twlft 

t1'a tea i;atiat. am tw ormtra1• azd Oft!' .... (%'C'Up -· plaeed & 4 x 5 

1Jlch ~ J'l'J plate v!th Ula eezlaioa ill eaatad with tbe 8UIP1••• 'Dle 

plate• wn expo.M 1A Upt-ti&ht. baua 1a a Ht'Jlie;_...tar at 50 C rar 
~erioda ot &bout l2 dqa. 

Sh!ce it v.u .teared there miib\ be cl:emical !~ 1D tba d.irea'\. 

eoetact plate• a •COid •t vaa alao p-9pand wi\b the aamplea placed 1.a 

ooppa planlHt. a 1Jsoh 1a diamete and J m dMp • .i\bcut. :?CO 111 ot ampl.a 

•• plaoed 1D •ah planohet, -1.teald ldth 0.5 ml et 0.2M eodiua ~ 

dd dried 1Js an onr a:t UOO. Thia proclvoed a coapaoted ~ 1Dt1D1.tal.:7 

thiat !or lll;Caa W.oae surface wa• about 2 m belov t~• ur.per rilll ~ th• cup. 

'nl• •wpl•• wn amnpcl 1D t;l"OUp• of twtift f°J'Clll ta paUanta ftnd tve 

er;,ntrw aat • 4 % 5 rm plate ,,, •• placed O'ftl' •oh ;;reup vith the .mu.laioll 

llid• dova. 'Ib.e plat.a \iC"e ~oaed ill llght.-Ught. 'baxea 1D a r.trir,eratcr 

at. se ror period• ot abo;.:.t u tlaya, and wen then developed far 15 :iinut.e• 

ill Kodak l'utt ~..:r deftlOJ:et' :.tn:i-fixtld 40 -.stma~). 
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Mim"OSOOpta ccunta at 430 :c •er• ~ or tan fields t&kun at nnde12 

!'rem •eh N.mpl• ana. '!ha rssul ta a.n r.:reMZl'ted in Table J. 

Si:1ce taD :1.el<:a 1.nclu.da " total !l"N of onl7 0.34 rs?, 1 t is cb"1oua 

that th••• data ?lan = ~uant1tat1n s16."llit!cuce C.oau• of the ~ J:ll:!l:9!" 

fd n.ld8 aown.d. 'll:e f~Jl'98 are pr9 .. Dt.d :140'91.7 98 !l JWJMrical metr.cd ot 

ducrib1J1i the 1P:pea'uae ot the filu. :t vaa not acmaidered varth vhile 

to ocat ~. pl&tee 2S'9 GhauaU~ dnce th•• preli?:linll17 cowrta !'ailed 

to re.....i nidanoe o! aigni!'1cant alpha aot.trtv. _;a a rciagh a-:te=pt. to 

ucrribe acma 80M ot lam o£ d&niticance to the ocuata cae :dgh'\ take the 

'Dim X, the a:ponre Ul:9, 1a 20,000 mizzu'-•• A, th• 8Bllpl.e ana i• 0.34 ~ 

ad '• the IUlple aet11'1 tr 1• r.1nn bJ' ! • 20 x 100/AM ud the axi-m acpla 

aeti:dtf7 1• 0.02 pa'ticslea pc 111.zaute/aquare oenU..'-1' at the .artace ~ aa 

iatJ.Dite.q t.l:ick ..aple. 'lbi • ia t ~. l•nl ct c: at1 Ti ty to be apeated tJ'O'I 

alplla eld.ttaa •taral.17 pnaan\ 1D wrine nod 1.D the emulaiCD 1tMll'. 



:aGla l - ~~ ... .Jt&-11 

~ilCl?& W>3~ J'I ~li.t. d-A:U 

?iu.t l ?lPe z 21.&:tl9 i ~l&'te " ?la.w a ?laa s l'l.&t. 1 ..... • 10 a z lO a l 
u I I 
u • JO • • • I 

' l Q 

' I • I • 
rl•Dtl91) • • 0 • le I a • I l,Q 

0 i.. a 
0 i. 1D • • I 

II ., 
ia 0 

• • • ' • • 
(••1 I) I a a .. • I I 

lT 8 

(a ts el) lQ I 
I 0 ; • I • 0 

'{-tNl) ' a 
I 
I 0 r; k II).) • I 

' . . . ~ 0 0 
0 • 0 11 

• 1 
0 0 
0 

J.. -* t 1• sa .. ~ 1113.tns to'1D& ia .-. ts.alu ..-. •• 1& 'rr •• 
-: ..._ fteW ..._ !a O.OM • Mllfla .._ 1a ~ .,.j1.. 
J. ftla .._,..... •lt SNll 1lr ~ '9 l\e) .. a• ftl)f H .JU'tmde waple .,..._ 
a. ··la• 1 - ...... ,.. m;• .... t.Wa ™ ... 1J.a•l••....._-. ..... ·-..m•. 

?law a • ..... ._ •215 ••an u. zae •· 
ll&W ' ~ .. ....._ ... ..,. "1m an •· 
?la• I 41!7-* ••l ..._ apom 11iii19 2i1 l:we 
Plate I "inn -•n. eXpem tiim ZU We 
1la• 7 ti ...................... ~ iaa •• 
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"Original listing was in alphabetical sequence. The order of the patients 
was scrambled to protect the privacy of the individuals. The data remain 
intact." 



. ..,.. 

~tcl.o'1cal Studica 

.t cxcpl•t.a bleed C!;.Ullt. (ual.ud~ a red cc;mrt.) .._,.. cc.a on c·aah ot 

tba men ::~in£ tLeiz i'lrat 'Week (.t ::oap1tai.11a.t1on. T~i!l !Deluded a 

lilbite cCWlt •tac: platelet ccWlt (dr,ne with tvo pipette• ,..nd -.:.sing tYc ~!da• 

~ t.h• che•be.1"). a hemglobia (07r.m"athem£lobil11118tl°!od on ColeJWe Jr. 

;.lpect.Jtopb.otameter) and h-ma t.ocrit. ua.lJ:lc t~e ~intro1:e n1be. P1.:cd &.":aar8 

vare lllli!e CA all ~ :mn am :a~-'<i ·...-ith Laishr.~•n-''.iiena 1tain. A 

ot bl.oed we• '11-awn lnto l Y~u.u ot O.l !i sodium ozalata. :he blcoda 

vare 't1lic:klT oatr~ed, t..'1e pl.i.-~ mid trosea ill a ::dx+..::re r4 dry 

~ ~ alc:ohal. l~• pla--.. WIZ"e reU:nod \o ·,;aailiq+..cn tor prot.hnmrbill 

and .tact.air Y ccntent.. 

lCSW.Ua ill rea;.l.t. ara 1.DcluJ.ed i:i this api'f'M.1.z 1Jl tabc.lar form 

an.:1 an a.1.30 reported in tJie l:aual m:irwr ill -= ;:atient•a atliTidnal 

noard. 

lone ~ the m11 ~'":...,..a eanaiatm'\ abnonallv. -·hite coanta and 

pl&tai.i couata wre done 2-J time• and th• re8\Ut• ~~red ta..-cabl7. '!he 

platale'\ CCIU&t.I ._..,.. IGiHWhat. below th9 mm1 tar 'tt• population •• a whol,.., 

lalt the di.t1"9"Aa. 1JI not atatiat.ical~ aiflli!"icmr\. 

1Ja their platelet.. Maq giaat w bi:IUT'9 t'on1• wre .. aa. ':1.e ·.1nite 

aamzt. ~cnied ..rt.ti.an vith1D the n=--1 ranr;e O!" oal.7 al.1fbt17 below • 

• 'Ille vbit.e caun-t seemed to be attectad. ill a. nor:nnl rnshicn by extar.~ 

at.1:;wl 1. ID one '."jnn, ,o!J1i on ;-a.aa re~ ted in a leukOC"",;toaia of .ibout 

15,COOJ tr.ia \laa ~ t:'&Jl•ieat J>henoaee"l "lntl diaPfeared wittin l-.2 cl•7•• 



j. 
j 

1 
! 

i ' 
I I 
. ! ., 
• . ~ 
•\ 

lam ot ~ di!tenntiala wa• a~ othtn" than a 2iDOZ" lwooqtoaia. 

All ot the h~ob:f.na 'Lnd her.Atocr:!.ta -..-"!'e in th~ i..pper r~ o! nornal. 

Om ~n \.·crtt;r ot =or.~on had an h.,,.tecrlt ot 551 r.n.i a hr-,or_lobin ot 

18., r.. :S. Thet'9 is no m.dent reaacn ~er a 3ecomi&ry J>Ql7a;rthor.":i11 "ad 

iJa the tb:.Rce ~ leUdOC}tosi,. ~nry th?"~boey.-+.henia, i-f:. i• h.al--J to diagnose 

pal.JC1th4!zd.a Ter"a. This s~ould ts tollowd 1:l +..hft 79ar• ~ '!0!"4e 

CONCttt3IC1'St !o positln ~!nt'...in.;• rl!l.stad to radiation. 
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"Original listing was in alphabetical sequence. The order of the patients was 
scrambled to protect the privacy of the individuals. The data remain intact. 
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"Original listing was in alphabetical sequence. The order of the patients was 
scrambled to protect the privacy of the individuals. The data remain intact. 



=::. r;. I;. s. s. 1:: • ... 
O• =· 
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= a ... .., ... = c: ... ... M 

f' ... r • .. ,. -• • • • g • ... • • • Q 0 .. ::s ... 
>c ... .., • a. 

E! !i 1• I! I! .... !i !! 
.... -.. 1 ...... i'r .. ~ 

p ~ g t F e t & !f 
• • • • • • -, • 0 0 • • • .. I 
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11 0riginal listing was in alphabetical sequence. The order of the patients was 
scrambled to protect the privacy of the individuals. The data remain intact. 



':he intll Tic..l\lcl• lletcr.~ al:o-.e .,..eM) r.11nmbl9d on brter n~-~ice :'l"-f;m t~ ttir 

bClll9 labor& tcriee and ccsmi tted to t:-.ia a:art: ency pJ'Ol.J'&•• i te la ton.• .cr"A • 

that reapcu:led ao '!flnc"oulJ' in aendini their t.at. peopltt am ~ct~ent. to 

\Ill.ta Reed c:annot be praiad tco t-.ichl;r. Sr.ecial th&Dka ~:• dua tc nr-. !:ova.rd 

L. Andnva &.Dd rr. White ot tm 1'at1aul. Ct:aaer !natitu-\e, Lt. Cel~el Carl 

Te .... ot the ran ha hRdch t.beratarr. HM Lt. Col • ..;w.ta~ Croab·.·· )lpt. 

et S...taloa, AJ.SS. Bri&adim- Caenl 'IVS.tcllell, trSU, kinill" dirl!lcted t.'19 

aaa:icmmt ~ Major P.an- to the ~Ject. Capt. Harry ~t.t.m-, -..c, USJI :m1 

C:.pt. faa ~' ~, ml, pl'aridei.1 th• lld.ltOD beti..ea the Trojecrt ~M Conaamar 

CrmJclte 18 ?fa~ grcup on haJaleiD. Coloml ;-.ia. ~ am Coloml· Prenti.11 ot 

the Otn.ae ~ lhe :Jveeon remraJ., '\ll'.l Lt.. Colcmel P.ope:r, G-J, nitrart11ent. ot 

\he Anf:r, performed ~ha ditftaclt taak ot ~t.ting the Project ..,n the V1!7• 
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