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Dr. Shields Werren, Director
Division of Biolcay end Modicine
U. 8. Atomic Inergy Coxmission
Vashington 25, D. C,

' | Dear Shields:

I am encloeing for your own interest a f2irly recent
reprint of sore of our work wita fission products and neavy
elements wvhich survey the eseential of our tracer vrojects
in this field up to about August 1471947. You will note the
behavior of thorium, once it has feen 2t3xrtdd following parenteral

‘edninistration, is very muca lixs tat of plgtoniun, and tae
distrloution in the skeleton, A3 JomonatrZtei by tos radicauto-
graphic tscanique, again indisaies™\lis zatzbolic sinilarity
of thais elesont to plutcniux. Ix eddi¥icn{ lixe plutcniux end a

2§}Qg the digestive tract.

These studies wsre, of courss, dons witin rier-Ires radioastlive
thoriue iz tne form of Ul (Ta23%). Tho metavolism of thoriunm on
the =11liyrom level, following pareateral adniniasiration in tke
form of soluble ccztounds of thia oleoment, could concelwvably be
different but I rate imneine that this would not be tas case for
. this particulsr suhgioncs. \Tus 1shalation of soluble ccapounas of
thoriua, such &z Mo nliilsys, chlorids, etc., would, in ny rradic-
tion, result in Are absorpdlo of roaghly 1C% of that inkaled and
that this abzorvtion would 3o Followsd bty the daposition of a
1ittle over ralid of that ebiorbed by the sksleton, waere it would
; pericd gi t¥rs., Wiaile we nave no dirsch axveri-
;/ + mental evidenca on™=u chavyor of thoriwz ccrpounds followinz
] inhalation, we domow enoxca about other rudlo-elemsnis ca The
/ cerrier-free sczle wiote chezical properties are siniler to therium,
/ to make this prediction of reasonable accuracy. The situation that
might toke plece follcwing the inhalation of thoriim in the milli-
/ gran range would bs expsctzd to reduce the enount of edbacrption
the lungs, but as to the chenical irritaticn involvad, I ex
in position to make eny very egensible guesoes. It 15 extreuely
unlikely that thorium cotmounds cn the milligranm level would b2
abgorbed the dig=stive tract in view or iie Tfacu that absorp-
tion is ndgligivle with & carrier-fres raterial. At the present
time, sog Eérk ig rsoing on at Rochestor vwith thorium using uiy
ths trecer. In their atudies thay_}ntroduced tne carrier-irss
polutions 6f radlcactive thorium (7n?2*) by vein and found a 7ory
ptake in the liver. Tais, I believe, is dus to the rfact
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Dr. Shields Warren o April

course, does not renresent a trus metabolic plcture of—thorium
but sinply ths bebavior of a radicactive colloid. In tha =
this diiezma may be avoided eltisr by admmiséyrm’n’ﬁm
intrarmuscular subcutensous inJjecticn or by ccoplexing the radio-
elomsnt with sowme organic acii that 18 resdily zotadbollzed, such
as citric or laciic ecidas. I think these points are of no snall
concern and wo have hed to face them for over five years with the
result thai a lct of information has been accumulated to Justify
: ) this oninion. From ihe 22ealth hazard pcint of view, inaofar as
;o : radiation 1s concerned, there are a mhsr of thorium isotoves
s which bear watching. The cno mosi causs troudvle is
i _ probably icniwn (Thu?30) for th134h35 mlf-11fa of 8%,000 years
! and emits alpha particles decayiig fo fory rejdiwvm. The noxt most
. ominous member of tho thoriwm zrou thorium (Ta<<%) with
a half-1ife of 1.5 yesrs wki x2 lzypie plurber of ehort-lived
. Qdescendsntis, the w2 Jority of whkigh ¢ 8lrhs varticles, To the
/  Yest cf ny krnowledsgs thare is onl; i le in Azerics saretning
in the order of a curie cof this iepotdwy ofNthorium, A year or so
J ago, I was inrormed by Mr. Pragel sf thaCepidien Rudium end Urenium
Corporation that ne had availabie one curid of mosothorium rroz which
this isotope of taoriua ariecs., Text in tha group is, of couras, UXy
vhich is beta ective with a half-1ife of 21.h days. With respsct to
the rediation hozarde of ordinzry thorium (The3?) 1t is presumed
possidble that sufficient Bignt be sccumulated over a period orf years
in tho skeletcu  to troxile, even though the hali-1life le
trermendously Ibn . 0f? tmx rdcord, I would make the guess that the

‘tion of a dbsel|ccnteining szoluble cocrrounds of

- prolonged inbnly
/ thorium mighy cdnceivebly b3 wprse than uranium insofar as bone
1

irredietion 1 cerned et/ a Aow level, ez the retantion of uraniun
) by *he ekeleto qg;g;;ntlyyconsiderably less than trat of thorium
although I wouldit IIZ3 to £o cn record ror mekxing this statemsnt,
One slvaya thirks ne-tresuzed induction of tumors by tue uz
of thorotrset, which is an insoluble hydroxids of thorlum which ie
picked up ard reteined tapaciously by the reticulo endothelial
system, notadbly the liver and spleen. If you feel that taers is
cern in this problem, wo could very easily gat up core long tern
trecAr studies vith thoriua to extend for & pericd of a year or 1ore
f you feol that tho effort is warranted on ths basis of possidle
thorium poieoning in workers exposed 1o handling this material.

e inforoaticn on orotoactiniwa is not quite ae complete
as that 4f thoriun to date and to ths btest of 1y knowledgs, «e ore the
"who have dnne any expsriments elong this lin=. P;ot?-

tin 1s lixewise not abrorbed fron the digsastive Frucp un} snovs
e rather high degree of depoaition and retention by tae sxvleton.
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Ve are now in the process of obtaining soms rodiozutograziicidata of
the distribution of this radio-element in dbone follow}pg b dninis-
tration in the cerrier-free state using the 27 day Pa=’”?, \This half-
1ife will, of course, praclude any long term atudies. The pnl
isotope of protcastinium which sppear to me to ta-sa—euTiOls health
prodlem is <the 32,000 year Pa23l, This, of q_iggg*,:=4%a~gi§35
particles to descay to ths 13.5 year Ac2dT, Aczain the 1ssue as
whether further stundies should be pursued with rrotczctiniua ia
pretty much contingsnt upon the smount of Pa23l availadle to the
verious instelletions of the Atomic Energy Corraission, or wrat may
be isclated in thg_fbaaiblo future. It is 17 impression that the
gxount of pure Pa>l availadie 1s in the renge of e fowv hundred
nilligrans, although I niignt be quite mistsken on this point.

To the best of =y knoyledos thedy has been no vwork done
on the radio-toxiciiy of eitbeidﬁ¥'+“sae ‘wo \»lements., The Rochester
ea) cn the cHemical toxicity of

thing at this end to clucidate the pro
effort is warranted.

Sincerely youra,

) Jossph G. Hemilton, M. D.
J&: Jr




