‘o

ey podueud 10

a
1 310 fuonany

~ly

3 frr B

o
‘5& Ui

)/

era

et ST

i
]

| 4

} "~ r < y— - i =ia document consists Ci.._.L
2 ;

AR 3o WL \*"/ L]

- . _,‘!."k____ _ ____~cc')‘e._.. Seriss.
: SRS R VPR ¥

‘ o 700142 18968@
nsroz.w Y PQ)f C’A/q er ( the’r |

uman Radiohiology

| ps
cmdﬁs/?%/omqm s
BoxNe. 22 R

FOER Fologium  Tppentions Jamuary %, 1949

Ir, Shields Warren, Director
Division of Biolozy end tedicine
U. S. Atoaic Energy Cazraigsion
1901 Conptitution Aveme, N. W.
washington 25, D. C.

Poar Ir. Warreng

Enclosed please £ind three rmemoranda vhich I trust will
ensver the quostions raised in your letier of December 21, 1543, ree
gerding uraniun, polonium, and the clinical retaboliem ward., A CODe
ference is beinz held in Cleveland today on thorium, and as & result
of thls, Ir. Hodge will bring the subject up tO date and submlit & ree
port which will be forvarded to you in a couple of days.

As you vill see fram Ir. Hovland:s perorandum, the expenses
of the metaboliem ward are borne absut equally by ourselves and otaer

azenciee. To date we have gainzd some aavantage with regard to par.:.ent
days, but this inequality nay disappear in future.

From Ir*, Baless memw you will note that our gxoup has done
practically all of the work on polonium toxicity, including the setting
of the present tolerance levels., I think the Deyton ladoratory would

like us to continue vith part orf this problem, leaving tkem principally
the exposure of largs suiralg,

-

Tho situation on uranium is relatively satlafactory vith re-
card to acute chenical toxicity, dbut there are many prodolems ewalting

> ]
solution with regard 1o long-term accumulations and associaied radioe
ectivivy.

LLVOL DT YL R

I hope that this additional inforrmtion willl snsver satisfaca
torily the questicna you had in umind,

Sincerely yours,

Henry A. Blair,

’ Director
HAB : 3% Aol
Encl. (3) }-’lf Y
,CCi Dr. B. 5. Volf ) c . !
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January 3, 1949

Kemorandum tot Dr. Henry A. 3Blair
Froms ¥illiam 7. Bale - -
Sub Ject: Dr. Shields VWarren's Request for Information

Concerning Poloniuz Research

“hen the production of polonium in large gquantities was undertakem
during the war years, thae liedical Section of the :anbattan uvistrict
esgigned to the Nochester <roject tae respansibility for eny roesearch
necessary for the safety of the nroduction personnel £t Dayton.

No usezble inforization exieted concerninz the matadbolisn or toxicity
of tils element. The rsmorts of lLacassagne and covorkers vere
rapidly dezonstrated to be in a quontitative sense comnletely
unreliadle.

Iollowing the develonment of relieble nmethods for psloniun
anelyeis, wort at lochaster was first concentrated on & study of
Poloniun distribution and of excret>ry rates ian rats following
intravenous injeoction. Jals work was later sumslencnted by a2 stuly
of rolonitn excreiion in six humen subjeets (victims of leuenia)
snd £ large scale study of the caamarative tozicity of »oloniunm,
rodiun, and plutoniunm in rats following sinzle intravenous injections.

From this woriz it was vossible to arrive at =2 correlation
between ths body polonium coantant of mimen sudjocts and tne rate of
urinary excretion. Inhls netnod has bean in continu=) use at Zzayton
for monitorins the body voloaima content of nroductisn plint personnel.
From the cor-arative toxiciiy stulles, nlus crlculations based uvon
the body distribution of radioactivity as exmerinentally deternined,
estinates of Dermissible body content were rmade.

frelininary vork was also carried out on absorption of polonium
throuzh the sizin, by vay of the gzstro-intestinal tract, following
inhalation into tne lungs, etc.

Several instruments constructed at Rochester were provided
the Dayton plants for conitoring purposes.

Results of this reserrch arc given in several rejorts of
very linitcd distribution snd are suazarized in a Survey Volume for
the Jational iuclear "aergy Series (Division VI, Volume IIl) which
is presumably now aveliting vudlication as a classified volume.

001505 . ~ 55263
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%ot Dy. Henry A. Blair : January 3, 1549

. At the Iayton plant it vas found that exposurs to poloniunm was
80 great tn2t nunerous individuals kad, in fact, greater dody
concentrations of Polonitn than our rescarca indicated ought to de
pernitted. Althsusgh by inproved metbods exvosure to proloniun has
decreased considerably, individuals at onyton still carry polonium
concentrations in taeir bodies close to the maxlauz sllowable on
the basis of our research. A careful survey of the fro~-né St-4tus
of Poloniun Zolercnce Tetirntisns ray bs found in our receat resort
under taat title (uuseini, Uctover 14, 1543).

Recent 2nd Pr2csent Research 2t Rochester - During the vast
two yeers rassarca on polonicm mas cantwiuzd at Dochester. It has
bYeen found in trelizincry woric that 3L (British Anti-Lovisite)
and related substznces soumewhat increcse poloniun excration in experi.
mental eninals and 2lso reduco toxicity &s neasured by letnel effects.
Alsd wve hnve found that kidney lesions are daslonstrable in rats
following sinzle doses lower than we and previously renlized exerted
deleterious effecta uson this orcan. Thls lesion, denonstrated
histolozically, nsy bacone a 1ititing factor in permissible dosage
calculations since it is considarnably rore mariked than any permznent
bYlood cinnzes at the cane dosaze lovel.

I$ hns aleo been found that the disiridution and excrotion of
poloniun after oral adainistration may Ve guzlitatively and suantitatively
quite dlfforent than folloving ecuinlstration by the intraverous
route. Ia rarticular, frllowins oral odziaistrntion poloniu- shows a
pronounced tendency to accamulate in circulating erytarocytes.

York Plennsd far the Tture - ‘forc thet will be cerried out
at Rochestaer 1n ihe ruiure is iedendeat wion what the it.edicel Csction
of the At nic nerzy Cornziscion deocides ie ths eczential work ¢o
be done ani where il uvisnes to zssifn resoonsibility for tie carrying
out of this worz. In viers of tne fnet tiat ex2ozurs of nlent narsonnel
to polonlun still rcmains relativaly hizh, and is difficult %o reduce
without further great incr:as=2s in production costs, taere may be
consideradly core work indicated.

Alrost 2ll toxicity studies to date hnve baen carried out on
rate, and follovirs sinile intravenous injections. <~Ferhass such work
should be broadened to inclu-e othcsr soecles, zarticularly tha longar
lived dog, sbould incluie otzer than intravenous routes of
edninistration, ord shtould incluie exzeriments with revcated
acrninlstrztion of coloaiun more closely sinulatingz tas caronic exdosure
of husen sudjects. <erheps blood chnnges, possible »roduction of
eterility, end tumor induction should be investizated mora completely.

Little 1s yet really known a2bout the nezaitude of polonium
absorption tarouzh tae lungs, or coacerning any detrimentel changes

GA01ISGb - -
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. %91 Dr. Henry A. Blair ' - Jenmuary 3, 1949

such as tuoor induction: that may be induced in this organ. at the .
present permitted exposure loveles.

Further studies rey be eomeday indicated on poloniun excretion
in huran sudjects following sdministration at non-toxic levels.
The patients with leutenia studied may not bo resresentative of
humen subjects as a whole.

Add1%ional work perhaps should be carried out on methods of
increasing noloniun excretisn and decreasing toxiciiy, %> the point
that ‘the utility of ontimal retonds are known as applied to cases

of accidental hunan over-exposure.

Biological research so far conducted has been slmost entirely on
en empirlcal besis to ancrer specific health prodlens witi litile
attention panid to the chuemical naturs of roloaiun or to the rature
of polonium metzbolim. uch basie wvork on tzs metzbolism of Dolonium
in the body is verraps indicated to provide a rcore sure foundstion of
basic diochenical and physioclogical knoulsdze on which to build an
ul tirate determination of a szfe exvosure level.

Finally poloniun, because of its relative ease of handling end
quantitative neasursneat, Yecause of 1ts wide cad, compared witha most
othor 2lzka enitting elenents, relatively valform distribution in
the body, and bzcause of itsc convenieat 1alf-1ife, may provide the
best tool for & general investigotion of 21-ha ray toxieity. Its
ecute toxicity, for oemomvle, is, on a radaloactivity basis, some
ninety tizes &s greet 28 radium. Thals i3 because racdiuva is rapidly
transported and stored in calcified nreas visrs 1ts ecute toxicity
i3 not high. Zoloniu, on the otaer rcand, remains largely in soft
tissues.

Puture Aecimmment of 2a2cearch Peedoinsibility - The unit
of the s.onsznio vacalesl vooTany eagnzed ia noloniwa production is
in the vreccess ol raving to pgraatly ealserzed facilities for the
productinn of roloaniuwa. A laboratory to bYe devoted to biologieal
research in connection with tne Zolonium heszard is irncluded in the
Plant facilitiea, ©<a tne beosis of informal discussions Detween
renresentatives of 1.3 medical srauv &t "ayton, headed by or. Svirbely,
and the gmuon ot ‘nciiester, 1 velieve 1t wvas generelly egreed toet
lerge scale toxicity conm betier e underinizen in . aytonr rather than
in Aochestsr, wnlle ‘lochester is lixely to bds better equiznved for
studies on soze aspocts of yrathological dhysiolosy, physiclory,
pathology, therapeutic nethods, znd netadolim.

Research on roloniun at 2ochester now represents the only work
wmdermy on toxicity cdue to alrha radiation. It ney be desiradle
to have such investigative work continue in this rroject to provide
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experienced personnel for consultative work and to aid in our teaching
progran.

A dicadvantage of work on poloniun has been and perhaps will
contimue to be 148 classified rature, =0 that wark oa this subject
does not vrouise to the investizator the rewards associanted with the
nornal publication of researcn findings.

Distridbution of emorts - The linited distridution of reports
on biological stuiizs wata roloniun mentioned earlier mezns that in
roet of the operational and rssearch aress of the Atomic Znergy
Conmigsion no informstion is avalisble on the recults of the investi-
gative work at Pochester. sSome of thess results are certainly of
interest not only to workers with roloniun but ts persons interosted

" _4n other alpha emitting elecents snd in radiation toxicolozy in geaeral. -
This suzgeste that 1t is perceds advissble either to exdedite tha
publicetisn of the clascified wolune of the .fational .iuclear ..nergy
Serles in which tae results of this work is contained, or zlternative-
ly to issue tne contents of tais volune as a classified reoort from
the Rochester area. It s a nanuscript of conme 700 typewritten
pages.

Assirament of Rosnansibilisr o4 Pnchaster - York on polonium
at Nocaester vas origias=ily caaiarsd in e ivielon of Soecial Jrodlems.
Vhen a concentration of Jlocha2sier tesearcn Divisinns occurred about
t@o years ago, tals livieinn was consolidated with the Division of
Radiolozy and renaned tne Zivision of “zdlolozy and Ziodnysics.
They heve had tne gensral rezzonsidility of resezrch on nedical asrects
of ionizing radiations end of materials toxic because of radiocactivity.

¥IB:nt . ¥illiar F. Bale

"~ po001508 - - —
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Msmo to: Dr. Henry A. Blair

From:  Dr. Joe W. Howland

Subject: DR. SHIELDS VARRZIN'S NEQUEST FOR INFORAATIOR CONCdRNING’THE
CLINICAL H4STABOLISH WARD

For clarity the analysis of the listabolism Ward of the
University of Rochester uedical School is outlined as follows:

A. Cost
1. AEC Expenditure
(8) totel cost
(b) costs other than salary

2, Contributions of Medieal School

B. Analysis of Total ratient Days
C. Tebular Breakdown of Cases studied in 1948
D. Current Results

B. Proposed Research

0001509 ~ - -



Memo to: Dr. Henry A. Blair -2- : ] January 3, 1949 _

*

Ao Cost
1. AEC Expenditure:

(a) The cost of the istabolisa Tard for the year 1948 is
slightly in excess of y26,600. Absolute cost cannot
be determined until the expenses of the final period
are compiled,

(B) A charge of 35.00 per day per patient to cover cost
of food, medicines, x-ray and similar services
furnished by Strong uWemoriai Hospital.

A charge of approximately {50.00 monthly to cover cost
of special chemistries, electrophoresis stuaies on
-blood protein and the like.

An average charge of $50.00 (4 $10.00) to cover cost’
of transportation of each out-of-town patient froa
his home to kochester and return.

Travel charges for professional .personnel to sclientific
meetings according to rroject regulations. Average
cost is £60.00 per trip. Total trips during a single
year - five.

Apportional exgenses for insurance, telerhone, etc.,
distributed throushout projesct st iarge. This proviem
pays approxicately 2.0 - 2,53 of total amount for this
type of exgenditure monthly.

Cost for apparatus and ezuipment is shared with U. S.
Public Health Service Cancsr Hesearch Grant which also

+ gupplies 2/3 of the tecanician services. This cost
is neglibible and does not exceed y25.00 monthly.

2, Contributions of Zedical School:

An analysis of the contributions of the medical school
and the Cancer nesearch rroject (ublic healtn Service
Grant) toward the support of the .ietabolism v'ard shows
the follouing:

1) In facilities. the departzent of medicine furnishes
the four bed ward, ana tiiree laboratories. <Ciemicals,
glassware snd suu,lies are largely purchased by the
Cancer Research rroject,

2) Salaries (partial) of rrofessional personnel paid
py the Depsrtuent of Adedicine, 14,500

009:510 - ' ' -



Maco to: Dr. Henry A. Blair —3- January 3, 1949

_3) salaries of the Cancer Research Group (USFHS)
0o .

’ -

L) Use of the chest laboratory (approximately half
~ time in 1948) based on annual cost of {15,000 -
- §7,500. )
: Total §29,200

B. Analyeis of Totel Fatient Days:

An analysis of the total patient days in the etabolism
ward indicates that in 1948 a total of 627 are recorded. A
breakdown shows 380 of these were spent on problems of ALC
interests and 247 on interests of the Department of xsdicine
and Public Health Service,

C. Tebular Breskdown of Cases Studies in 1948: - B B

Dates Diagnosis Luboratory Tests Ferforze:
1/1 - 1/12 Rcute Rheuuatic Fever
1/7 - 2/2 Beryllium Foisoning* Respiratory Studies
1/6 - 2/7 Beryllium Foisoning® Respiratory Studies
2/8 - 2/21 Addison's Disense
2/9 - 3/29 Formal (Heurocirculatory Asthenia):
Period I, 2/13 - 2/18 , Alburin, Nitrogen, Calciw
*  II. 2/18 - 2/23 Fhosphorus, rotessiun,
" III., 2/23 - 2/28 : Sodium, and Cnioriae
IV, 2/28 - 3/A ' balances.
* V. 3/ -3/9
"~ VI. 3/9 -3/
" VII. 3/1L - 3/19
3/15 - 3/28 Berylliua foisoning¥
Period I. 3/18 - 3/24 Nitrogen balance
v II. HNot coupleted,
L/3 - 5/27 Berylliym Foisoning®
Period 1. 4/8 - L/14 . ' Nitrogen balance with
® I1I. L4/14= L/20 and without testosterone

" III. 4/20- 4/26
IV, 4/26- 5/2
n V. 5/2 - 5/8
* VI. 5/8 -5/

T 00T - —
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. Dates

L/18 - 6/

Perfod I. 4/23 - L/29
® II. AL/29 - 5/5
'. III. 5/5 - 5/1-1
" IV, 5/11 - 5/17
® V. 5/17 - 5/19
" VI. 5/19 - 5/29

s/k - 6/30.

Period I. 5/11 - 5/17
* I1I. 5/17 - 5/23
® JII. 5/23 - 5/29
" IV. 5/29 - 6/5
. V. 6/ - 6/11
»  VI. 6/25 - 6/30

6/1 ~ 6/26

8/3 - 9/6

Period I. 8/6 - 8/12
* 11, 8/i2- 8/18
* JII. 8/13- 8/2L
* IV. 8/24- 8/30
* V. B/30-9/6

8/7 - 9/13

Period I. &/9 - €/15
“ JII. 8/15- 8/18
» JI1I. 8/18- 8/Z4
* IV, &/24- £/30
* V. 8/30-9/5
* Vvi. 9/5-9/11

9/7 -~ 10/8 (1st Stay)
10/26~11/24 (2nd Stay)

Pericd I. 9/15 - 9/21
® II. 9/21 - 9/27
$ III. 9/27 - i0/6
IV, 10/27 - 13/2
) v. 11/2 - 1/5
*  VI.1N/5 - 1/
"

ViI. 11/17 - 11/23

- 000i512

-

Jenuary 3, 1949

Piagnosis

Beryllium Polsoning®

Laboratory Tests Ferforzed

Nitrogen balance -
radioactive sodiua exchange

Beryllium Polsoning#

Nitrogen balance

Anorexia Nervosa Nitrogen balance

Hodgkin's Disease

Ritrogen, Calcium, and
Fhosphorus baluances on
varying Hitrogen and Calori
intakes.

Cirrhosic*

Nitrogen, Calcium and
Phosphorus with and without
testosterons

Berylliun rfoisoning®

Nitrogen, Calciun,
Fhosphorus, Chioride and
Sodiuw balances with and
without testosterons
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. Dates

9/15 - 10/23

Period I. 9/i8.~:9/24
.« . II. 9/21‘ - 9/30
®_III. 9/30 - 10/6
" V. 10/12 - 10/17

1 9/23 - 10/4

10/6 - 10/10

10/25 - 11/24

Period I. 10/27 - 11/2
»  II. 11/2 - 11/8
= JiI. 11/8 - 11/11
* IV, 11/11- 11/17
» V. 11/17- 11/23

11/26 - 12/3

Period not completed

11/26 - 12/23

Period I, 11/28 - 1z/4
" II, 12/4 - 12/10
* IIT. 12/10 - 12/16
" IV, 12/16 - 12/22

12/3 - Still on Division

Period I. 12/4 ~ 12/10
" II. 12/10- 12/16
® IIl. 12/16- 12/22
" Iv. 12/30
12/28
Period I. Started 12/30
01513

Jamuary 3, 1949

_Diagnosis

. Matastatic Carcinoma®

Cushing's Syndroms

Carcinoma of Adrensals -

Aleukemic Leukemia

Halignant lslanora

Laboratory Tests rerfor--

-

Hitrogen, Calcium, Fhos-
phorus - Radiation

diec~

Nitrogen, Calcium,
Phosphorus balances.

’
1

Pulxonary Insufficiency*

Carcinoma fsophagus

Carcinoza Ovary*

Mitrogen, Czlciua and
Fhosphorus balences.

Nitrogen, Cualciun,
Phosphorus and Ghloride
balances.

Mitrogen, Calcium,
Phosphorus balances witn
radiation.
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’ D. Current Kesults:

Results obtained in the careful study of a series of cases

of chronic pulnonary granuioatosis of berylliux workers of
varying grades of severity can be outlined as follows.

1)

2)

3)

L)
5)
6)

)]

A carefully controlled analysis of the respiratory
physiology of this disease has been made and reported,
(in cooperation with Cepartment of .edicine), Rochester
Report. This series of studies 1s to bes extended.

Nitrogen balance studies on a series of patients have

shown a faulty absorption of nitroszen as well as indicatiors
toward sa imgaired utilization of nitrogen even after
testosterone., This suggests that beryllium poisoning is

8 generalized rather than solely a pulmonary phenoamena,
There is also zn imzairzent of liver function. Study of
one patient with a simiiar de;ree of liver involvecsnt did
not show similar changes in nitrogen metabolism.

It has been suzgested that visceral anoxia may be the

cause of the faulty Zetabolism, Studies are in progress on
several cases of anoxia due to pulmonary fibrosis to
attenpt an answer to this question. Zarly results indicate
no similarity between the two types of cases.

Low levels of urinary keto steroids have been observed in
all patients with clinical disease.

Routine complete testing of hematological and clinical
laboratory phenoxena are in progress.

Two trials of Crtochroicze C have been unsuccessful as to
furnishing any respiratory benefit.

In cooperation wvith the USrHS study as to the metabolic
effect of irraudiation (x-ray) on cancerous subjects is
being carried out.

E. Proposed Kesearch:

1)

2)

3)

000131

Continuation of the aetabolic effects of chronic beryllium
poisoning.

Study of the possible wmetabolic changes of employees re-
covered froa acute beryilium poisoning,

Extension of studies of the istabolic effect of irradia=-
tion with Cuncer Researcn Group. It would be appreciated
if cases (norzil) accidentally irradiated could be re-
ferred for study. Cf particular interest in this group
is the urinary steroid excretion.



-
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-

&) Other studies as outlined in original proposal for the
" metabolisa unit.

Joe VW, Howland, iLD.
Chief, Division of .sdical Services

JIR: CM3

0001515 . - -
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January 4, 1949
Memo tos Dr. Henry A, Blair

Froas Dr. Barold C, Modgze ' ; '

Subjects DR. SHIZLDS WARREN'S REQUEST FOR IHFORMATION CONCERNING URANIUM

It is probable that no other elauent has ever resceived the inten-
sive toxicological study that has been accorded uranium. The emphasis has
beon laid on the develomient of sefety standards for the control of hoalth
hazards arising froa the contemination of factory and laboratory air with
uraniun compounds., Lasks and respirctors have becn tosted in atmospheres
of ursnium dusts. MNethods for ths recosnition and control of uranium poison-
ing have been sousht. (Propliylsxis, detcction, and treatment are bast
approached throuzh en understanding of the mechanism of uraniwm poisoning.)
Most of the results of this work have been colloctsd into nono~raphs; the
first one, "The Faarnacolozy and Toxicolosy of Uranium Cozpounds, Volume I®,
describes the short-tern toxicity studies and probably will avpear in
April, 19493 tho second ome, “"Volume II", presonts the results of the chronic
inhalation studies end will be subzuitted for publication early in 1949,

With such a larze anount of experimental work already in hand, 1% is reason-
eblo to ask what further inforzation is desirod, and why it is needed,

The principal reason for oxtendinz and emplifyinz the studies of
uraniun exposures in experimentel enimels lles in the radioactivity of
uraniun ead espocially of enriohed urzniua, A coxolicatod addendun arises
in connection with exposures to tho dust from the eatomioc pilej hare the

2diocactive hazard is elmost eatirely due to {issiom products, but the
behavior of the particle may bs mors charactsristic of uraniunm oxide.

Durinz tho first years of worx on uranium toxicolory, atteantion was centered

on the prevention of cheaical poisoning, The low redioactivity of wraiwm

reduced the danjer of radiestion damaze in short-torm exvosures (5 years or

loss) to a poirnt where it was disresarded. low that the cmerzency nhase

of the use of atonic onerzy hos passed and exposures to uranium comanounds
are anticipated for ths workinj; life-tizmes of incustrial end lehoratory
personnel, lonz-time tolerocnce studies should te uadericken in vhich the

scaroch for radiation dazeze has first iuportsnce, and the search for cheni-
cal toxlicity is rolezated to & secondary rols,

At presont throe lirss of continued research ere oclearly indicated:
1) the study of anicals exposed to insolublo uronium dusts to observe the
tondency for ursnium to accu.ulate in the lunzs end pulionary lyaph nodess
2) the study of enimals exosed to soluble uranium dusts to observe the

depoeition of urcaiwa in the bonejy end 3) the elucidation of the intimate
mechonisa of ureniun poisonin- &t the cnzyme level, Iach of these thres
topics will bo doscribed briefly as follouss

60013:b -
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JInsoluble Dusts: Lung Betention :

As a result of year-long inkalation studies of animals oxposed
to atmospheres containiny UF, and U0, dusts, respsctively, evidencoe has
been accunulated that indicates that prolenzed exposures to air concentra=
tione of 500 5 U/md would not give rise to the typioal renal chenges of
uraniua poisoning (chemicel erfect). However, the doposition of uranium
4n the lun3s and ospecially in the pulmonary lymph nodes was surprisingly
hish and nizht in some individuals be exvected to exceed the tolerance for
alpha radiavion of §0 nz U/za susgested by Bale (for U with the natural
lsotopic composition). Calculations from the linited amount of data on
this point suz:est that the half-life of insoluble uraniua in the lung or
pulmonary ly=ph nodes is o the order of 60 to 100 deys and a maxinum
exposure level has been recomended at 200 to 250 uz U/=3 with the proviso
of @ 4=-7e0ks vacation. Since ths stulies to date have not used eariched

uraniun and since the studies have bosem-limited to one year, except for - - - -

two or three dozs exaninsd after 2 yezrs, ths iznortant relationsnip between
uraniun dust concentration exd lun; retoation should be investigatad., The
doveloaaent of rediation injury would be the zmajor critsrions howewer,

the possibility of existance of a chronic type of uranium poisoming has
pevor been ruled out and should be carcfully exdlorod.

Current studies have boen desisned to furnish essentlal inforna-
tion that zust be in hand bofore 2 reelly long-tine study of ths insoludle
dusts (precumably U0y would de used) can be be;um: 1) the rslation bataeen
particle size arnd toxicity of TJ,, 2) the lunj ratcntion of UO, as related
to dust concentration and pariicle size, 3) the means by which UOs is
reaoved from the lung, {or examole by cilliary sction, by phasocytosis or
by solution, 4) the tochnics or ureniium fuas productien, &) the cozparison
of the toxicity of Uz03 to that or G0s, 6) the characterization of incustriel
UOZ dusisy thosoe aro all drodblems basiec to a lanc-tine study and are, at
present, undor investication, Those invéstirations ars also fundomental
to tho goneral probleas of inhalation toxicoloy and will be imdortant in
the future in tho tastin: of eny product. Bscause so ruch is kaowa about
uraniua voisaing, it is possidle to et at these genoral vrinciolos, and

tho oxporiece ;;ained providos a basis for savin; time and money in the
@&sizning of tests,

The chronic inhalation exvwosure studies envicionsd would enploy
an cariched uraniun resrossatetivs of the worst harard eacsunzerzd in
industry or in laboretory disscuinatzd at dust concentrations critically
related to tho concentration prodicted to be free from danser, either as a
result of radicactivity or of cnhcaical poisoning, The dust particle size
would bo chosen oa the basis ol the charectoristic of industrial €7posSuros,
larzor enizals, for exanple, dozs, or -oats (verteps monkeys), would be
tegted ovor periods u»n to 10 or zore Years. Zy & suilcble substitution
calendar, B projrea of serial studios can be institutod sinultenoously., A

carefully selected and lizited zroup of teats would be appllied tc experimental
eninnls to nzasure thsir responses, )
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Pile Dust:
In the mear futuro an extension of the pilot studies just begin-
ning on the hazard arising frox pilo dust nay bo considered as a gpecial
end unusual case of the insoluble cdust problem, Are the dust particles
principally U0, and ere there toxicolozical efrects idontical with those
. of UOs? Can the respiratory protoctive devices which have bcen found
effoctive asainst UOs be employed azainst pile dust? Underlyingz these
questions is a more fundaaesntal onos - is the radiation tolerance to »oint
distribution such as would ariso froa a rolatively few dust particles in
tho lung coaparable to that froa gemeralized radiation such as nizht follow
the inhalation of radon or exposure to x- or gemaa rays? Iow the body will
treat a complicated physical mixture of the fissiom produocts distributod in
or on the dust particles is a vory intrizuing question which will be ox-
ceadingly difficult to answer.

Soluble Dustss Bone Depositiom

From tho yesr-lonz studios of snimals exposed to ataosphoeres
conteininz uranyl nitrete, ureanyl {luoride end urznium tetrachlorids, data
have been dsrived to indicate that prolonzed exposurss to at:=ospheres cone
taining of the order of 50 ug G/a8 probsbly would mevor give rise to the
Xldnoy chanses of cheracteristic uraniu= poiscaing, From thess studizs
elso, it tocame apjparent thot tho tons conteat of uranium increased orogres-
gively with exposurs aand that thiz is the only site of accunulatien of
uranium in the body. Thse quesstion of raciztica dazmage frca such a daposit
cannot be ruled ocut without prolonzed study. Basic problems such as the

factors oocatrolling the depoaition oand mobilization of uranium ere alresady
undereny.

A chronic inhalation exposure study to such & material es urenium
hexafluoride would vermit the obsorvetion of the rate end mamitude of
uraniuz depositloa in bonse over lon; poriod, evidences of radiation dazere
end of chaaical dazaze would bs sou;hit. An attempt would bo nacds to define
the laws governing the long-time accumulation of uraniuas in the skeleton.

Kechaniea of Uraniim Polsoning

The 8itse of ccute uraniun poismin; has been carefully invssti-ated:
the principle cheanjas occur in the proxizmel convoluted “ubule o2 tho ridney,
Sane evidencos of chranic effocts both in ths kidnoy ond elsewhsrs, for exaanle
in the heratopolotio systiem, have been discovered. Urznium has besn shem
not to oxert its poiscnous action by coabinzation with S enzvmes, but carboxyl
or phosphato groups are imolicated., 3Spocifically, certain cazymes concerned
with glucose motabolism aro inhibitod., Since the control of uramiwm poiseninsz,
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the develomont of treatmont of ecute accidental hizh-srade exposure, the
treataent for injury arising {ram chronic oxposure (if any), the discovery
of new and nore delicato moans -of dotacting injury or of followinz the dezree
of exposure, all are best approached throuzh the knowledze of tho mechecnism

of ureniun poisoning, & mininal amount of research should continuously be
dirocted eclong these lines. -

. . Harold C. lodge
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