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The bBiological research proarsm, vhich 1s idontificd as 348-A-1, was
{initinted in Crooker Radiation Laboratory at Esrkeley on October 195,
1942, The odjooctive of this program wvas prixsrily to invostirate srd
evaluata the matabolieam of the radic-elocmnonte produced by nuolear fiasion
and & numder of the fissicnadle elemwsnts, notadbly plutonivm, A ocorollary
phage of this prosram vas ths gearch for porcsidle nmethods for the treat-
mont of reziioaoctive poisoning Tor doth the lonrser lived fiseiom preduocts
and plutoniia, In sdditica to these two flelds of effort, a gifmiricant
fruction of the total progrea wvas devoted to the study of the behavior
of oortain of ths flission produocts and plutaniuam in various types of
soile srd tho metadolica of thogo radicactive gubstanoss in several
reprogentative plants of gignificance in the field of agriculture.

In suserizing ths vork acooxmplighed since ths inoception of the
program in Ootober of 1G42 to the snd of the flecal year 19a6-47, 1t to
oonvronient to su=marize the vork in ths three major categories irdicated
belovw.. The Eajor poriicn of the proaram, vhich has averssed sadout 701 of
ths total offort, has deon directed to tihe mstabolio studies. Roughly 258
has bdoon allocatad to explorirng in considerable detail the possidle
“N\ meobanic:s responsible for the rather unique and dengerous predilectica o,
'/ of plutonium and a nuzser of the fimsion procdusta for depositica end pro- :
longed retsnticn in the skoleton, togethsr with the developmont of possible
nothods for the detecticn and treatmsnt of radicactive poiscning by those
sgents. The remeining %% of the total endeavor vas devotsd to the plant

and soil studies. :

The motadolic studies xay be generally csumarized as traocer exveri-
nents in that emall oxounts of the carrior-free rodio-elemsnts vore sxployed
at a dosage level delow that vhich nisat be expeoctad to producs rediation
injury. With the excepticn of on9 hwaan siundy uwsing plutonium, ell ths
studies roported here oirployod rata as tie test sudljeocts. Tro rajority of
the fipsicn products gelectod Yor these tracer ctwiies were those which
possoss rolatively long hal? lives and are prcduced in hira yilelds from
nuoloar fission. A Eajor ohare of the errort devoted to the gtluwiy of the
fissionablo elements conterod about the studiocs rade with plutonivm. fThe
fission products, as voll as taa fissiorable elcnants, wore adzministered
orally end parenterally, tho mmnucoulaz_- route ugtally toing exployoed
for the parentsral stuiles, end the animals saorirficod at fixed intorwmls
of tims extonding frca 1 to 6% days in moot instances and, in & fov cases,
as long as 256 days. 7The urine and fecos vere collsotad eceparately at
daily intervals and from 1?2 to 15 orzans and tiscuss removed frem each
enimal and thooe pamsples individually assaysd for their omtent of the
redio-elenent under study. ‘fdue 1t wvas possidle to otsorve the abaorptiom,
distridution, rotention and excrotion for ench of ths rsdi{o-elexsnts
sudjocted to tals type of investigation., In sddition to those relatively
stralight- forvard tracer studles, a detailed exploration vas mada of the
obarncter and degres of selective locslization of the more {mportant
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redio elsments depoocited in the cxeloton. This vas acccemlished Yy voeans
of thd tacimique: of rmdicautosmachy vhich takes {2 vosaible to correlate
the dstails of histolozical structure of ticsuvos for tho dsposition of
thoes rodio-elemunts wiich acoursalate in sush struotares.

Ths behavior of the fipasicn vProducts ard firsionmadle elczants in the
body folloving their introduction in%to tXe lunrs vas gudjooted to carorul
study. Toe lurg exverinents vore dosred of conaidsrabdblo irzortancs einoe
inhalsticn 12 oo of the thres vrincinal roates throuvsh wvhich eniry of the
redio-elcionts under study rmist rFain acoess to the dody. %2o initial
lung experimsats vere dome Ty the dirvot introduoticn of coluticms of the
individuml fiesico vroduots apd plutoniua iato the lunas by intubation.
These studies, ¥hich vere gcmoviat qualitative in charecter, vore oxtended
by & series of sarceol sxvorinents from vhich a rmimaber of ocuscoceseful
prooodures ware develoved ard ermloyed for the rrcdiuoticn of aoroeol of

oarricr-froeo nixtures cf the fission produots end plutoniwa in doth soludle
epd insoludles forws.

As wss tha cape in ths oral erd perentersl tracer studies, the adsorp-
tion, distridution, retenticn, end oxoretion wore rollowsd for varying
intorvals extendirg to pearly a Tar in thege lung cxrorizente., Fadio-
sutograrhic provamticnas vere raic of the punlmsonsry ticsue in order that

the aitss of prolonsed yetsntion nisht e ocorrelatod vith the detailed
histological structure of the lungs.

- T™he fiogicn producte and ficeicmadle eloments studied during the
interval frem Ootober 1532 €0 1637 included stromtiva, yttriwam, zirceniva,
oolhwadiwm, ruthsniwy, talluricva, icdirne, xcoon, cegivm, berius, lanthanuam,
ceriry, presecdynium, thoriuva, protoastinivm, najtuniva, and platenivm,

In afldition, studies during this intorval were initistad, but not cozpleted,
vith element €1, omericium and curiwa.

The most sirnificant agpeocts of the vehavior of thess suwdatances in
the dody followirg oral apd wirentorel sdzinictratica savnoare in the
scoonyenying tadle. It ig aprarcnt (hat the rajority orf the lor~er lived
fineion produota, as wvoll as all of ¢=9 fissicnadleo oleIznta etuiied to
deto, are not adacrded frea the dincetive traoct and are acousmlatod to e
high dosroe ard tomacicusly rotaired by ths sXeleton. ‘T1he {rmlicaticos
of thias bohavior are qnite caincus 1in viev of ths wnfortirato edicodes of
polconing that have occurred in mast ysars in the r=dium {riustry. It
vill Do noted that in roat inatancoe vith thoge of the ficaicn produots
doposited {n the sireloton, the ratss of eolinimticn vrooved at a giover
rate then these gcudstanceg wvanish by radicaoctive docmay. In t>s caze of
Plutomium 1n the rat, 1ts’'rats of elimization froa to exeloton is oxtre-
ordinarily slov. The ome kvran stuiy dcne, using pluteniva 253, (ndiczted
that at the end of rsarly s ycar avwroxirately 703 of the sdministored
doso still romained in the ekeleton end the cczdined rots of urinal and

fecel oxorotion vas less then .01% par dasy of the amowmt originally givea
to the sudject.

During the intorval that the tracer studies descrided adove were
wde, 8 vory satisfactory teolmique ves desveloped for the preperaticn of
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- thin rmissalsificd bons sosticns, T3 procsiuvre vas eventually rorfaoted
£0 £UCh 8 (rorse 1At 1% toced pozaible (o prerare intaod lengivudinal

_ @octicns of 119 eniiye youmy oF (3@ ras. 0008 eI0ticng vero nide o
nerly tiifora (alcizoss 1a 29 yom=w of frea & 0 6 micreas. As misad
®e crreoind, (A1 procoune vag or incotimble walus in the dolsrminavian
of o9 gii{s3 of localisaiion of plateniva exd 8 nixser of o Yicsica
produots {n oo paalevm. L7 109 uze of Lhows tain g3stichse, 13 v
peasible to cHiain rodicsuto-roras viich edcwed 1n conolderapdis datnil
the higtole~ical iocalizavica oy (iose radio-elonsnts waicd oov 8 bich
desroe of localizatica in the tovlaton., 409 roiders of oo ficsicn
Prodiust srics £uoj2otsd 1o sty Uy thls tocinique irsiuwizd eirontium,
yttriva, sirccmiua exd corita, exd song the Sicsiczable clexsats,
horica, plutcniua end eosrioiul.

As Dichd b exvootsd, the dsvoaiticm of etroutinm in Boms vas odoarved
t0 Y9 conyirsd rrimarily to (M2 ninsyalicsd porticn of t1is crran. ke
othey ficolcn preuugds end tavee firsiczaile elczzats liotsd coove
demcngiratad e ouartling csviation rrem e patiorn or digiriiutica of
oarrier-irce redic-gireniivm. With tizse redio-eicmsats, ecosuiatica
fe primrlly i{n (s pericovom, codosgtonm erd rewicm of tracoouisr LCA.
After coxreinl elidy, 1% vas evtarent 1hat oortainiy pvlutcniva, and prosadly
8l of % others £o conooitsd, vwore not incorporated in ie mivdralizcd
portica of ths tond but cre accuzmilated in t52 cateold tatriz., Coriva aad
sxarioiva chcvod en oodicicnal vartatican vhicd 4s of ccavidsruble inisreet
in at a gimiricont rraotion of (N2oe tve roidio-elczants avteared (0 Do
doposited in exd sccut w9 call dlood voesels o (Lo cortical bcza.
Obvicusly, 9 rredileovica Yor all of (iose €afgtancss, cnd in parvicular
plutenitm, toing laid écva o U9 romicd or 909 irnoy exd ouisr survaces
of the beoe mexes Locd 3UlATITOLlY EoT9 (ain~arcus taan txoes radioc-elulialte
such e sircntii e2d rodiua vaica acovuiate primrily {a <o rdpovalicod
struotuzw. As & romuld of (alg vioncaena, rodiaticn rrea guooiances lize
plutcnlicn can catar 9 Carrow cavivy ©odt o1Tbotively, es & larse iraotian
laid ¢om {n th9 riodoten 1w Lold witiin a (3in layer of ticsvd cdjacant
to (3 bone mrrov. 42ig oitzation 16 parvicularly cotious Yor L9
mtorial tiich cit alvis variicics, for a lorse proportion of ail of
it Qisint>rmation vill regalv {n tczlaramsat oy (e roifo-cozsitive Lone
BErroy. Ll2Toas wita rodiva thogt of 19 altis parcticlios will o acvcoroed
within {29 raladivoly e radio-rosistant miporal poridcn of the tche
dus o (79 ot toadt tae rociiva ato:ms e19 diswriduted tarougaout e
inorganio tcawe ealta.

Ide 1t studies 1n the rat dscnstinted that thore ficsicn prolunots
not abtsorvsd firca to9 difcotive tracs 6nd plutcatua vaich vas uxatsorved
from this rocuts oy ewzinigivaticd, LVOre rauained ty (U9 puicomary visguwe
for congldsradle rariolg or vin? ortsr wolr dircot inticiuation invo
the lunrg by tresocal intutaticna as goluticns of roir eoiudle calls,.
The ficoiom prciucta 1ound to Lo dowogitid end reiainsd in puinpary
tiesue valor ooe comiivicms insclu.sd yirivm, sircoalim, cosuwnsita, lan~
tharam, rutsonimm, corivd, end prasocuyaiva. rluicalum walso chowsd a loass
high Cogroe or retsatiicn im the lungs waica vas groatsss 1or PutT enmd os
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for Pus*'. Tadicantozraphs irdicatsd that the retsined redio-slements
4n sll instances wore dintritution tarouziomt the lunss in the alvooll.
Fo significant scowmlaticn in tue troacaial tres, lyzoh rnodos, or
vlocd vescels vas notad. A variable and simairicant ezowmt of edsorptica
took place throush ths lunzs for all of the rodio-elornts retainod 1in
thig orean, end witd ths oXceviion of rutheniuvnuost of the sbsorbed
material wvas dopoeitad 1n ths grolatcn, as vas to b expmoted from the
pcmtoml tracor studise. Az night Ye sypeotod, thoee fimrnion produail
which are roaxdily adsorted by vay of the 4imestive truot, notadly
gtrontiwa, = bariun, +p1lurium, fodirs ard cegium ware found to de
slmost completely absorded through the lungs at & repid rete.

There relatively gualitative palmonary intabaticn gtudieg vere
folloved by a larse mparies of sorosol srperirsmts wsing airtorns suspen-
sions of the cxides of plutcnium ard carrier-froe mixtures of the fissien
products. lost of ths partioclss {n t:dse asrcsocla vors cstirated to
yange from .1 to .5 niorons in site. Avoroximately 7% of the fissioca
produot and plutonivm serczols inhaled wore rotaincd eand about equally
41vidod botween ths luncs ard uppar rospiratory traot. The fraotion
dopoaited in tiae uppor respiratory tract vere rcmoved presueadly by
oiliary action and speearcd in tha fecoe. the portion remaining in the
1imgs vap elininatod quite slovly and at an ever dicinighine rate. Thore
wae very little atscropticm of plutaniva throuah the lunss vhon the rater-
1ol {nhaled was in the fornm of its ozides. HLovwevor, eerosols of goludle
ocmrpounde of plutoniua, notadly plutenyl nitrate, was followed hy the
prompt absorpticn of mearly 104 of the intaled raterial and the sudsequent
deposition of this absorved fracticm in txs ekeleten, The remininzg
plutoniua in the lunigs ¥ae pot atoorbed and vas slovly elininatod to
appear in the focee at rates cc=marable to those obsarved in the stndies
using oxides of plutoaniwm. 4y {nhalation of aorocscla containing the
esrTier-free firsion product mixture vas followved by the adsorption of
from 3 to £3 of the total redicactivity, of viich a large frootion wes
found to be deposited in ths skeletca.

The porticn of the program devoted to attackina ths vrodlem of
yediocactive poleoning from figsica products axd vlutoniuwa attemmted o
approach this isaus by thryee linas of {nvestimatican, raxely ths manner
whioch these elowonta are dspositsd in the exeloton end roasidle factore
which =ay influence this phencuens of dovoeiticn, frndsmsntal etuldies
of bone metadolism, snd fimally the diroct oxploraticn of 4ifforent
motholds for bBoth the rewoval cn4 trunslocaticn of these mteridls cnoe
thoy havé beoome deposited in the skelstom. '

Since the studiee in tiais srphere oOf offort sre of nocossity more
1adoriously detailed in zany respects, rost of the exverimimts vere
1i{nitsd to four radio-elc=onts, notadly streatirm, ytirivm, coriwm, end
plutoniwm. The three fiosicn produsts are Tairly roprosontative, on the
Sesis of both traeir chonical end Blolozical proverties, of almost all
of ths more abundant ard lonmer livod monbers of the flesion yrodast
geries. Since strontium is 129 oaly mozder of this grouwy of four
adgorded froa the digestive tract, cctalderadly rore attention wes xivea
t0 the influonoe of possidle egemnts in dscreasing the uptake of taie
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yadio-element following 1ta oral {nsootica. Of the many faotors studied,
enly tro wore foumd to possess any sirnificant eiveot (n sltoring the
degroe of atsorption of tils elezomt fron the digssstive trzect. Iiose
tvo fzotors wyere ase, and level of caloirs matriticn vrier to tie ednin-
istration of radio-sircantium. Touna ruts avacrdod over five tiree &g
migh strontiva as did mitare sdult onicals umisr coziiticrna of norml
esleoiny matrition, An sdditicnal fastor of indrossed ebyorvition ok
Place in otd Fyouna and adnlt enirale whieh kzd deen maintained pre-
viowsly cn a caloiua deyicienst dist., 7Th9 effoot of thy usual treatment
in raditm polsonine upon the chronie sxoretion of yudio-eirontiuvam vos
found to produce a cmall but vregtically wmizmrortant inarease in We
eliniraticn of rodioc-gtroniiimi, E3vore phoctacrue dorieicxzoy by odens
of a lcw pacsThate gynikotieo diet vas observcd €0 vrodnoe a paried
inorvase in sxoretion of rzdio-stroniiva previcusly laid down in e
skelaton. Purtzer stixiies must 09 doTe €0 estadliszh the thermveutio
sPPlicadility of tae rathar proalsing results odtainsd in toe aniral
stodies represented hvre.

Yarious faotors, vhich influenee the desree of &spositiocn, retsntiom,
end olinination of radio-strontium, &ni prosumsdly tis rormal caleiwm of
the bone, wore Tound to have no deonstrable erfect on the tohavior of
yitriw;m, ooriva ard pluteniva., Cizvaricons have boen nede of the bonswe
for of {houe four mdio-elemants undsr trhe following ccrditicne., Aro,
level of caloiun vutriticn, prolonsod lastatica, hoaling tcoe Yraoctures,
sevITe plogphorus deticiemey, ricrevs, end eourvy. In ncoe of ticee
{instances vas there Tound to b9 any sppreciadlo slterstion of the rotad-
olio Yohavior of yttrivn, ceritm end plutcmina frem T2t cheerved vith
the ncrml controls. All of thsse factors sahowod appreoiabls, and in
sx3e (notences larrs doviaticoa in the mtabdbolica of atreatiim frex that
oboerved in the pormal aduit anirals. $hs dzivction t-ad xay be Eade
from these olbservaticns is that the mechanicna rosponsible for the
soowrulation of ts twvo' Tieaicn priunots end pluteniia in tos ocksleton
aYe apparcntly very dirfarmnt froa those rvsponsible for the laying down
of strontiun, end presumsbly caloium, btariua, axd rediua in bons,

Poocause of the hirh domree of rotontion of »lutonium by the sieletom -
ard ghort rence of the alvha particles enitted dy thle rndlo-olemont,
1t vas felt that dexipsralisaticn procedures cuch as vhosthorns deriolent
dlet folloved dY rouireralizotion nicht ovorlay the plutcniuvm dopoaits
vith now non-redicactive bore, thus chielding the bone rarroy Iroa the
destructive notirn of the elpna particlos wiose mrze of vonotretion in
Bonoe is of the crder of 30 micreas. It has boon descnatratad by the
redioantographio tecmique that tals ovrrlayoring process can de
svcoesesfully roocupliciad to a very ccowiderabls derce. T owaluatiom
of the thermpeutic potontialitioy of this mothcd unst await gotiml
toxiclity experirents in viich this procodure of layoring has bassn
ewployed., In addition, ¢t rust de dotorninod vhether thare (s any
change tn eithor dirooticn of tho ircidence of bone tunoTe in animls
sudjeoted to this roxime as ocpared to norael controls receiving the
scme quantities of plutanium.
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the adsorpticn erd firstion of ytiriwm, ceriva, colr=dium, stremtlium,
axd plutoniva dy e€0ils snd plents roveal 8 nuzsor of vary intsrosting

phenomsza,. A Yory hirl doaares of adzorniicm &nd retention of tIoze six
rodiczsotive maisrialo vas ocogsrved to taxs nlace In Esat coyien typas

of rolls. Cnco thoso reilo-elszcats in carrier-riee otate co@ ia
ocmtact vith eoil, {ley carmot 1o removed By lsacaing, oven wiuw gtrong
a0id ¢oluiionsg, 42210 wvas &8 vory hich dosroe oY sccumalavica of all

six of those radio-elczonts By ths roots of vlants rroxa in colls trostod
with thege materinale. A consideoradls fractica of (29 sireatima cocuuile
at2d by ths plonds vas foumd €0 Be Granslocatsd o tie lzaves end evsmd,
Froaz the Imowvn faots of vlinnt physiolery, {t caa be anticitated tav
bariva end caoima will tthave in a sizilap E3rmer to stroativm, Titriwm,
siroconivn, colunmbium, corirn, and plutcnita choved 8 rolatively coll
dezroe of acowmlaticn 1in ths lecaves crnd atoee Lad & DAguIREle deYee
of tronslccation oY 1tase elonrznts tocok place. (n W b3gisc of
studics rads, 1t evnoars 2at soll csiivities of {9 exier oY 1 nicro-
otrie p2r (T=m in too roricm of emtact vith (19 roots vill rogult in
obviocus injury to t232 plont. ‘iis srices from e (a9l tiat e reols
poscesy the provorty of reowving {hisee matsrials I'roa the ewrrotnding

s0il ond acevmmilate thsm 10 rolatively high conocontraticng in tholry
{iracdinte vicintity.

~ _ Pesoarch fotivities for thae Prosent Pirond Yoer 1037-28,

Tracer strfiies ernloyed using plutoniva, emoriciwa, and elcmsnt 61
have boem commleted during t39 pressat joar. As las toon icdicalted in
the tndle, tucee taree rmalo-elcmis &9 nRod aboorted (rea thy dirdstive .
ot to pny eimiiicont énrree amd L8 exsloton fo e wringival orrza
of poowrmlation 1rcm valca ooy padilo-olcTsnts aYo rololssd vSry olowly.
Fov stuiios undertaion snd in proarees during =8 ouwrreat yiar insluie
investiraticn of {22 watatolick of carriar-iros provaraticas of otlar
pouders of the firsicn wrciduot esries, £oiadly arsenie, silvor, indim,
tin, cziaium, toolmotium, catiscmy, czd rudidiva. Lrznium exd sotiniua
tmoer atuilos kavs also bosa initiated, o voil ea eszerizonts with
carrier-froo toryllirm., In & nuior or instonpces, notably (18 oimorie
monts vith boryllium, rubldium, tin, ard sctiniua, thse data in 3ol e
not sufficizntly ccomlets to ovaluate 18 galicnt {aoctors concerning
the motadolinom of thece sudstancos. It ip antioipated vithin wh» next

fevw ponths that a fairly octplsts pioture of ths rstabolio bekavior
will s availadle.

To toriefly su==arisze the status of tracer studies now in vrozrecs,
1t cen bo statad ttat carrior-rrve rodio-arseniec is vory repidly elinip-
ated follcvirng 1ta rarcntorel acainistration by intrumuscoular injecotica,
vith exorotica coourring vrirarily by way of taos 1scos. Adproxizately
50% 1p elininated in ths rooes in %4 hours. Thoreafter, elinination
becoes rolatively slcow vith a half-tino of the order or %0 to LO daye.
The socumulation was rolatively lcv in all of the tisouss with the
exception of the rvd colls, whzre nearly all of the rroamining srsenio
in the tody wns ccncentrated. Shis cwriouns erfoot vas yormd to de
spooifically in the rat and did not ocour with otiher animals stuiled,
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" whaleh inolrdsd don, eat, raddit, caines pig, chicken, cxnd tdo wouse, e
total woitake by taw blocd im iJ howrs teing froa ono elgita o cne
Eendredth of 59 198 in a corresvcrding vizm lintt. Carriexe-ires yrdio-
entizny vas found to 9 6xcruwicd yYollowing parentsral cuminiguraticn
cxtresmely ropidly, oadesly by vay of tle iiineys, eliilrating ayyroximstely
¢35 of th9 toial cose wiiiin £3 bours. It vas of intsrest ol ctasrve
that yrootically ell of tha satimaay remining ertsr toe F3 hour poriod
was 8lco retniesd fn the ryed colls. Alidctnia (B9 level of rotzailin was
only of tT9 orior of a 1w porcent, tiat fractiom retsinsd w2s n3ld
almost s tsuzolovsly by tze blood was vas rovnd vith ercemie. Crul
sbzorption vas oxcorvod to 9 rolatively low 224 im the ronme of ITcs
P34 to L1 of ¢ einintetered dose. Carrior-froe radlo-eilver has doca
fourd t0 D9 elimiratsd vory ropidly Yolloving rarentsral ecminigiratica,
thore Yaing rsariy vop cxcroted in L2 Firat ©s Lhours by way or t2o fsces.
It vas for=d 1hat most orf U9 exsrotica srpercatly vas iy way of e liver
@incs li~aticm of toe bile dusct causod aliost ocrnleve guvproesicn of the
excreticn of eilvor. It was aloo noisd that caleroiorm eazeissels preinood
e temporary but pitriking docreazs 1in ile excreticd or s1lvar vaica sus3sets
the poseibdble sumlicatica o tiis rodio-slezont in tie carricr-iIve glate
@0 2 clinical toos for livwr Nmotion, Ladio-ailver in s carrier-IIve
gtate {0 abcordod to a very liuitad desree by vay of the difaative traot,
ths epparont levsl bteoing losa then 1i of the adxinistored doge., Colzium
fn the carrieriTes avatd 1o clininated by wmy of tw fvcss tolloving
parenteral acainietymticn, tut its excrotion 13 slow xnd twiore 18 e high
degree of rotentica by ids livor, ilsre beiny nearly %% of the edmin-
{steored Goge proscat Y0 montis aritsr adrinigtration wita rudio-cedmiwa,
Boxnaviat lovor, dut still rolstivoly hica lovols of ecouzmiation vore
noted in ("8 ciremals e peaccvss. Graol obsorvtion waos slov end vas
-in the ronre of 4. ladlo-{ndiwa resesbles pozzviat the rydtadolis
Yolavior of csimiws exc3pt for & ccasldoradly cicvor scomlavica in
tho liver erd & 1ore rrSomiized cistrituticn in Tie otier tieauss of the
bdy, envrozimatoly SUs dolrg olinimated at tho end of ¢ ¢aya., Cral
abcorpticn of irxi{um in carrier~iroe glates was Yooud to B ltse tham 28,
Tochnotium vas or39rved to be excroted vitd great ravidity sollcving

reatarol sdmintetmtion, thare bing oii elinimated 1in 20 urine vithin

N houre aftsr erninigtravicn. Lo eirnificant rotanticm or lccalizaticn
vas noted in any of t99 tisguse. Llszont 6l nd eetintum were sound to
behave in tus rat in cn alzost indistincuichable mirnor to tant of the
othor msizders of (9 mTe eariys, essriciwa, end curiva. Urasium, followe
ing prarcnterel ednministTaticn, 13 ecouzulated prirarily in t39 kidneys
end rxelstcn. Initially toe dorositicn in (e Xitnoys is very hisi, tat
Gradunlly falls to a $ovol at t0a cnd of tyo ronthe widre 1ts ochoentra-
tion {n that oran is sifnificently less than the scatont in beoe.

During the presont yocar, rodicautomraphio stiies have boen ¥ode of
the dietridution of caludium, elomont ol, astiniva, and cwriva in the
okeleton. iore it vas or ccnsidormble 1ntarest to rind that ocolumdium
preeonts & pattorm of digtritutica ¢sesntially liko toat of yitriun,
tirconiwa, thoriwm, and plutcninag rapely, tiat depositicn vas pricarily
in the ost00id matrix with no apparent nocummieticn oithor in the '
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<re e of ™ cHiee eayriore malo-owum vy 0

TootoTe agwn €8 A2 ericots of <als700 gcatos ©F o c;;niniuwred platanlvl,
routes of 113 o minateaticn, cmd tioe ef reasad wiia roeeive gorad of
girceiva gitzote LW toem ooTiled. In £33, a o6y of pasdlerye.
oxporicsats pava 223 carvicd 3% vith carrier-1rR Frdio- Fudrica. e
oot ptariiizn ciieod 139 Taca LA oitra¥ platadm oy yoiTia ©ore
g&n&nintsrod aoaveaoudly at (o9 c2Ts WD W tazsive conce of stadle
girecaira vore civca. -39 troatod cairals cscrevad 10 o 19 ticos o6
Euch pluisnird e 9 caipals ©2% rocoiving 9 sircoal= croaiTE e
czeTodich ¥ £od eimnc:.:w crrootrd. Carainsad wiia & assiw
quantity of ptadls gircoaivd y2icTe OF 2ITAP comnigtradad of 0
plutsaica e LTAtrica Tod rolatisely 114418 offoev. [ince Tasalve
dozee of girscniva 859 yapldly eqcroted 1B (ha wrinm, 39 rooeils
sucSest thad alrcontca 18 ageing & 8 cazrier to ¢ eil1ita ™ e olisind
Lion of M@ carTicr=1Tce rrito-yuriea el A9 plutcnies. I8 10 cocaihle

4the result of cn ¢ZHicaicB. cratamiration of cats, ete. casly,
49 Tach WV ve dcno ToioTe g2l & poczalble girot aid prossdnro my e
ocnsl rem pratie ® catioR.

<A Vorx_for 179 wiacal YoAY 1520-09.
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Report on the Astivities of A8-A-1 5 5. Remtlton, H.D.

ticn 1s to ds made of ths rotadoliem of thogs figsica pProdustis not yoi
oudlocted to stily, notadly zimg, millim, remmiva, eslcaivm, drexins,
&ryptom, peodymimm, ecssariu, and curoviwm. 52is will colete the
notadolic survoy cimdies for t:s esriee of 3 olorants trhat arise froa
th slov routron riesicn of both waniux end plutomiu. In cfditicm to
% inveaitmaticn of tha rtadbolie rivrortiea of ¢hose fisaicn proiuots,
1¢ 16 Cosmed Bi-Nly deniradle to otudy the tochavior 1n the beir of
earricr-iree raiio-igoteves of 8 rroher of olczents vhome ervmienl epd
physical propariies ressuiale alezaly o of (U8 Cove {1mortant mombders
of (he ficoion preduas corics. %29 pwrpose of cuch stvdiea ia to
oorrolats ¢Ls atabolio vroverties with the cheamical prodertiics of euch
gudeiances co that the wmiiawe belavior of a mmidesy of the fissicn vrodueta
in the tody may Bo tndorstoed 8 lititle £ore cloarly. Cortain olszunts
ere of particular intsreot in tals cconeotion, notadly tie TRY9 cartae
not pormlly eecurring in ficsica, potassium, csloiwa, scandiwm, titanium,
hafniva, tantalum, ond tungsten. )

Another phase of effrrt vill te to exnlore in greatsr éotail the
bohavior of those fissionm prodnote viose ratadolio charasstartictice are
euch that they Eay prove to ™ of olinical intorest. An {ntsrosting
oxazle in this ccansoticn {a the peasidle ups or carrier-froe rodio-
silver es & toat for liver fimoticn, dncs 1t has dsen chowm in cnizale
that ninirml acd reversitle livor damce 1s attonded by a romaricadis
degxroe of retontion of redio-silver by the liver, 932 rolativoly hizh
uptake of carrier-froe rodio-cadnim ard redio-irdicy bty thd vancreas
susgeste further exploraticn to ascertain the vossidility of i
gelootive localization of taese two radic-elemsnts in the islet ticswe
of this orgaa.

T™he rcdicautorrophie atviies are to be extonded, in yparticulsar with
roforence to soquiriry additiomal inforcsation es to the preocics lomal-
igotion of & nuzder of the flsaicn products end firsicrable elements
within tre various histologioal stiruotures of the boze.

It 10 planned elso, 1f time and facilities parmit, to explore dy
E3ang of the trancar tocinique the rotadoliram of a ruxder of clczente
rot preduced direotly dy filsoica viich are produced in vory lar=e
rodiosotive quantitioes 1in tha omoration of ths chain rcacting pile.
Such sudstances include the varicus corrcnenta of strustursl vnits of
t2o various types or piles, ceatrolling devicae, eto. Ancng eush
elcznts that chould be sudjeoted to study are venadiud, chroaiua,
manganese, codalt, and nicksl.

Under appropriate and suitadle oirciastances, it 10 hirhly dooiredle
%0 ocnduct huzmn traocer studies with cortain of the ficsicn proiucta
and fissicnabdlo elczsnte., &Huch vork {s to de dcre with tiwo vurvoces
i{n viov. 7¥First, to caiadlich tis ratadolio tohavior of thspe cudavances
in man, viich may doviate doth qualitatively eri quantitatively yrca
their preportiecs in e rat. Tiis onn de readily crd carely dcae in
& nurder of instancos uweing redio-igotopos of tha olcmznie in question
vith relatively ciort half-lives. A number of icotcpse in tiila catagory,
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eultadle frr cofo tacey exoorizends {a rmm, o2 cnly t9 nmis by ozee
o2 & colotren eual fa TRa LOT mItTEAS (1 9 Orockew Loteomatery.
Eocond, €9 inTestimte (M9 vyimtial diarmestle end (:rTamemutie
applicaticas of thnme pleails etviled, ea (o ¢TTMle rife-gidven
thich rocsess otadalio rreTariios (13 o 93t LFY nicht b of
cliateal salwm, <32 lma gimlles e of Lils ciarnstar will B9 wmidsie
Berom a1 erlladoratica with I, R. 8. Gtans at tue Uatvorsity of
California (sdtcal Codol.

THho profoctsd work €07 PaTy veay (n the £99ld of Crfigmsatal iniles
ef trne rstatalice el foyrihsyr eTvlomtien of (9 TEyllons oumemRviing
polozninm with 8 fioaicn roedusts ol Figsicmadle clexsats vill v
ecsentinlly a ¢ratirmaticn of rreaeat voriz., Coverel vhaese of 9
SPToTY In ‘1l Frooral pro~Tom 6T ¢ Yoooive greaisl oiitailen ood
inslude the follewina, Fized, Lo "2tig atTodies of (e trteke of reiie-

S ytitrita, redi{o-cerin, £5d pluitmisa bty (o croletwma, Gals will Yo
eixilar in mature 0 99 Yook € 1M chIyeostar oW in rroTrens vith
redio-ptrontita. Facnm™l, a datatllsd e=mmaricen,. Tmizse comaxidle
&nd carofully ccatrallcd eircismatarnses, oF ¢ matalolism oY caleiva,
stremticy, orium end yrdirmi., Y218 10 o Yo 4A-ne wita rarticilay
reforonse o N9 mochantisa of &opositicn of (Roce culatanoss.
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Strontiua
5157 3R 4.6 55038 Bena > 200 D
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‘lhotollmina 1ist dwawwrmumo mmm
ca Projsst AS-A=l who have oithsr resaived or are workiny torards thodr
Bacholorts, Masteris or Doster's dogree, all of these individnals have woried
ammumrmumumntmmmnbomm. The average
daration of their stay in the laborstory has been betwaen two and cno=hall to
three ysars, saveral having woriced hsre for poricds of time up to ncarly five
ard cno-talf yoars, Ihe training and sxpsrience recsived during this peried
has besn primri.ly in the tracer applications of radicactivity to the blologleal
scitnces togsther with a considorable degres of contact "in post instances with
ecns of the xore calisnt fundaxzentals of nuclear chealstry a8 thoy aply Vo
blologre -

Rogeived PhD | ¥oriing Jomrd PhD
louls Jacobson Dorothy axnlred
Henry lanz, Jr, . Donald R. Bozberger
L. Van lliddlosworth 8. R, Haymonmd
Ke O, Scobt Bargens kawin
' Xermit Larson
Lo Ve Tuttile
ocelived )M Yorking Tomzrd HeAg
¥arian J, Chace Josophine Crowloy
David C, Jonas Procke V., N. Xohl
~c. a. Pu’,‘. JZ‘.
!eeeivgg A8, Wgrk1n5 Tozard AR,
Llizabeth Cuthbertson John C, Alley Yathryn Eent
¥Wilda Harmond Ann Broocxman Mary ¥cCarty
Hope Hribal Jacqueline bruning Jcha }ost
Hugh Burlescn liallags shaw
¥ahlon connett Fdith LStelnhauff
Mary Ann Delano Patricia »allace
Helen Goodwln Bortho -iebsinp

*

In addition to the tralning recelvad by the group listed above, the
toaching activities carried on by members of Froject 48-A=1 huve included the

presentation of a new course at Bérkeley during the spring secoster of 1947,

14b by S o eaaanat) b ol
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Phy;icQ 126,’wh1ch was an introduction to the biological applications of
{irtificial radiocactivity, and consisted of two lectures and ons laboratery
" period each week for the entire semester, This eouiaa, which is being repeated
ﬁhiu current spring semester, was given by throe nmeacbers of the group, Four
.ncaboru participated in a course presentaed at the University of California
. Medical School in San Francisco during the surmmer of 1947 which covered essen~
btially the same material but was directed primarily in the medical applications
of nucloar physics rather than the genersl blological applications,
In addition to the training activities already dlscussed, four officers
' from the Navy and two from the Aruy have received a year or more training at
" the Crocker Laboratory with the assistance and supervision of its staff,
Entirely apart from the general research program and the training activities

of the group, a considerable amount of effort was dovoted to certain phaseos of

v

the Operation Crossroads froa March 1946 to July 1947, Several members of the
group participated in the oxercises at Bikini, the work there being primarily

in the field of radio-chomistry, After the tests, a procedure was developed {n

the laboratory at Berkelsy for the decontaminaﬁion of the Task Force vessels which
had becone radicactive, A successful mothod was developod which the Navy employed t
satisfactorily remove this contamination from nearly fifty vessela, As a corol=-
lary to this particular effort, considerable asaistance was rendered to the Navy

in setting up its Radiatlon Laboratory at the Hunters' Point Navy Yard in San

Francisco, ‘California.

|
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