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Concerning Foloniun Research

Yhen the production of polonium in large quentities was undertaken:
during the wvar years, the iizdical Sectlon of +the iannattan ulsirict
essigned to the Fochester <roject tiae resdoonsibility for sny research
necessary for the safety of the aroductinn personnsl at Jayton.
¥o usezdbls inforiation exiected concerninz the metedbolisn or toxiclty
of tiis element. Thz revorts of ILacascagne and cowvorikers were
rapidly demonstrated to be in a quantitative sense consletely
unreliahle.

Pollowing the develowment of relisdls methods for roloniunm
analysis, worlx a4 schaester was first erncantrated on & study of
noloniun distribution and of excretrry rates in rats following
intravenosus injoction., Jais woriz was later suvnleacnted by = study
of molonitm excretion in six humen suhjeets (victinma of leuwrenia)
and a2 larse secale study of the eomarative toxicity of ;oloniun,
rodiun, snd pludtonium in rats following sinzle intravenous injections.

pajjaoue) uonREILISSZI)

From this woriz it vas vossible to arrive at z correlation
between ths body poloniun contant of human sudbjacits and the rate of
urinary excretion. <“hils netnod has bean in continual use at Zayton
for monitoring the bLody noloniuz content of nroductisn pl:nt personnsl.
Fron the corm-arative toxiciiy studies, plus erleulations based uron
tne body distrivution of radioactivity 28 exmerinentally determined,
estinates of permissible body content were rade.

Prelininary work was also carried out on absoroption of poloniun
throuzh tnhe sizin, by way of the gastro-intestinal tract, following
inhalation into tae lungs, etc.

Several instruments constructed at 2ochester wers provided
the Dayton plants for monitoring purposes.

Results of this reserrch are given in several rsoorts of
very linited distridbution sand are swisarized in a Survey Yolume for
ths Jational xuclear “nergy Series (Division VI, Volume III) which
is presumably now avalting publicetlon as a classified voluue.
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At the Tayton plant it wvas found that exposurs to poloniun wvas
g0 great tnat nunerous individuals had, in fact, greater body
concentrations of poloniunm than our resoarch indicated ought to Dde
pernitted. Althouzh by inproved methods exvosure $o voloniuwn has
decreased consideradly, individuals at Zayton still carry rpolonium
concentrations in tozsir todies close ts ths maxinun ellowable on
the basis of our research. A eareful survey of the Iros-né St-tus
of Poloniun Zoleronce "istirations ray bo found in our receat rezor?d
under tnat title (uiei4, Uctover 14, 1943).

Recent 2nd Preosent Ressarch et Rvehester - During the vast
two years rosearca on poloniul nas consinuzd at Rocihester. It has
bYeen found in treliainary worik thnt 3L (Sritlsh snti-Lewisite)
and related substznces somewhat increase poloniun excrstion in experi-
meatal eninals esnd also reduce toxicity ee neasured by letnal effects.
Also we hnve found tnat kidney lesions are demonstratle in rats
followingz sianzle doses lower than we hnd previously rezliczed ererted
dsleterious eifects uson tais organ. {hls lesion, demonstrated
histolozically, nsy bscome a linmiting factor in pemissible dosage
calculatisns since it is considsra®ly more marked than any peraznent
blood chanses at ihe same dosage level.

I¢ has also been found that the disiridution and excrotion of
poloniun after oral adainistration may be qualitatively and suentitatively
quite different than following aduinlstration by the intravensus
routs. In marticular, following oral adaianistration poloniun suows a
pronounced tendency to accwmlate in circulating erytarocytes.

York Plannad far the Tuture - ‘foric thet will be cearried out
at Rochester 11 iae rusure is ledendent unon what tha i.edical CTsction
of the Atsmic ‘nerzy <Jormission decides is ths ecszential work 1o
be done and where ii wichas to assisn resvonsibility for tae carrying
out of this worxz. In vier of trhe fact tiat exnozura of vplant rarsonnel
to poloniun still romains relatively high, and is difficult o reduce
without further great incrcases in production costs, taere may bde
consideradbly nore work indicated.

Alrost 211 toxicity studies to date have bzen carried out on
vats, and follovirs sinzle intravenous injections. <erhans such work
should be brozdened to inclue otner svecles, narticularly tha longer
lived dog, sbtould include otzer than intravenous routes of
edninistration, ond should include exverinents with reocated
edninistration of noloniun more closely simulatiing tae carnnic exdorsure
of husan sudjects. .erhaps blood chnnges, possiole »roduction of
sterility, and tumor induction should be investlzated more completely.

Little is yet really known about the nergnitude of “olonium
absoroption tarough tie lungs, or coucerning any detrimental changes
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such ae tunor induction that may be induced in this organ at the
present permitted exposure levels.

Further studies mey be eomeday indicated on poloniun excretion
in human subjects following administration at non-toxic levels.
The patients with leutenia studied ray not be resresentative of
human subjects as a whole.

Additlonal vork perhaps should ba carried out on methods of
increasing voloniun excretisn and decreasinz toxicity, %5 the point
that the utility of ontimal methnds are knowa as applied to cases

of aoccidental hunan over-sexposurs.

Biological rese~rch so far conducted has been elmost entirely on
an emnirical basis to ancrer specific health praoblems with 1litile
attention pald to the chemical naturs of woloaiuz or to the nature

‘of polonium metzbolisn. <uch basic work on tzs nmatebolism of polontum

in the body is vpernsps indicated to provide a nore sure foundation of
Yaslc bdiochemical and physiological knowlsdze on which to build an
ul tizate determination of a safs exvosure level.

Finslly poloniua, becauss of its relative ease of handling end
quantitative measursaeat, becauses of 1ts wids end, compared witn most
other aloka emittins elements, relatively uniform distribution in
the body, and bescause of its convenieat ualf-life, may provide ihe
Yast tool for & general investigotion of 2l:.ha roy toxicity. Its
acute toxiclty, for emmmnle, 1s, on a radloactivity basis, sone
ninety tizes as grect &s radiwa. Tals i3 because radivma is rapidly
transported and stored in calcified aresas wvisre its acuts toxicity
is not high. Poloniuwa, on the otasr rand, remains largely in soft
tiesues.

Future Accimment of 2azearch Zeedonsidility - The unit
of the :onsando vacaical vousstany engnzed ia noloaniun production is
in the process or noving to ersatly ealarged facilities for the
production of roloniui. A laboratory to bde devotsd to blologleal
researcl in connection with the Toloniws hezard is included in the
Plant facilities. TCa tne besis of informal discussions betwsen
renresentatives of (s nedical szrouv st ‘ayton, headed by Or. Svirbely,
and the groud at “ochestsr, I believe it was generally agreed toet
large scale toxicity can better be underinizen &n ayton rather than
in Aochestsr, while ‘lochester is lixely to bas better equinned for
studies on some aspocts of rathological physiology, physiologsy,
pathology, therapeutic msthods, and metabolisn,

Regearch on roloniun at Zochester now represents the only work
wndervny on toxicity due to alrha radiation. It nay be desirable
to have euch investigutive work continus in this sroject to provide
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experienced pereonnel for consul tative work and to aid in our teaching
Progran.

A dicadvantage of work on poloniun has been and perhaps will
contimue to be its classified rature, =o that work oa talis subject
d068 not vrouise to the investizator the rewards asssciated with the
nornal pudblication of researcn findings.

Digtridbution of Temrrts - The linited distridution of reports
on bislogzical stuiies with poloniun mentlioned earlier neans that in
most of the oderatisnal snd research areas of the Atomic inergy
Commission no inforastion is available on tke results of the investi-
gative work at “ochester. Jome of thess results are certainly of
interest mot only to workers with rolonium but t> persons interosted

. 4n other alpha enitting elements and 1n radiation toxicolozy in general.
Phis suzzests that 1%t is periaeps edvisable elthner to exdedite tha
pudlication of the classified volwumis of the .atlonal .uclear ..nergy
Series in which taz results of this work is contained, or elternative-
1y to 1ssue the contents of thls voluze ss a classified remort firom
the Rochester arca., It is & manuscript of cozme 700 typewritten

pages.

Assirnnent of Rasoansibility et Pochaster - York on voloaim
at Docnester was ori~siicily codcersd in ke .ivision of Sheclal Jrodlems.
Yhen = concentration of Jochasier Zesearca Divisinns occurred avout
two years amo, tals Divieion was consolidated witn ihe Division of
Radiology and rensmed the “ivision of Tzdiolozy and Zlophnysics.
They heve had tne genaral reszonsidility of researca on nedical asoectse
of ionizing radiations and of naterials toxic becauss of radioactivity.
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