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Sad Pranciizce (perations 0fiica

The Subcocalttee on Ezergy Conssrvation and Pover of the Souse Cocmittsae o
Eoergy and Commuarce has announced an iavestigaiion {into the heslth and
safaty policies of the Depart=ant of Ensrgy, taitial discusaions with scaff
of ths Subecwmistes have made {% clesr that shis investigation will be as
Srsad as thay deem mecessary, sod extacd froo past to preseat O future
selicias,

A3 a fizst laquizy {n the frazevork of this lavestigation, ths
has beaa asked to provids a 1lisz of hussa sxparizaalaiisa pro)
DO% azd its predacessor agencies, goiag tack o the days of th
Projecs, Aoy support received from othar agesccles for tha support ¢f aueh
projecta i3 also to be provided,
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1 request your full and expeditious cooperaticn in collectling tke Toquirad
inforazation, {f necessary with the assistancs of the mational and dedicated
ladocatories and off-site contraciors that may have bean {avelved in huzan
sxperizeatation projects. As thete is scma quastion 24 to Cthe dafiniticn of
the tera "ruzan experizents', I would like == as & firat approxizatios cthat
night be expacdad in the futurs = to lmelude axperinental use of {onizing
radiation sad radloactive materials for purposes of treatugnt of disease,
and for detsraining hazards of such agents to humans ({ncluding experisents
aized at providing {asformation necessary to detarmize such bazards, .3,
those cencarning tha matadolic dehavior of radicactive =aterials), For the
momsat, 1 weuld like to exclude clizical fessidility studies codcerning
radlopharzacsutical ccmpounds for zedical diagnostic use,

1t is lmportant that a first liscing be odtainad ss soom 43 reasonably
possible, aod, in any cage, not latar than lats July 1984, The i{nforzaticn
to be iacluded should be summarizad ou factzhesats, the farmat of which is
sttached to this memeorandum. As the Chairmsn of tha Subcomaitten,

Mr. Richazd L, Oxtiagar, has expressed a parzicular interest ia the spesiiic
pethods for follow-up and locgetara tracking of participants in these
projects, 1 would lixe your special attentica to this itea, to be suzmarized
undsr the headizg "Tollow-up Data" {3 the Pactsheet. 12 ordsr to pravide us
with background =atatisls, useful sucmaries and reperts, e=d sigaificaal
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sublications ralated ko thase proiecss, 1 a3k you %o 1{st such docuszz=zatisn
gader Mafarences”, and to at3ach coplas of sazeisularly iaforailivs
documetts to the Pactsheats, TYou may laave tus itex "Rasponaitla Governaazt
Official(s)" Blaak, as I latend to idencil shig/thess persons as tie
Besdquarzera’ Officlal(s) who had prograz—aiaijessat zespeasibility for he

project lavalved,

1 apprecista your persooal agsacilss to this ctequast go that ve 21y e o8t
teapocsive to Mr, Occtinger’s laquizy. Or, J. W, Thiessea, Cepuly Assocliali
Qissetes of als offfsy, 2ay 4 egatictad Jor furmilar datslly, i€ mscansany,
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eithar by talaphena (7TS 233-3[33) or by alesirzals zal. (O {10

Do3670).
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Charles %, Zdicgten

Asscciats Directer, Cfilca o
Health and Zavircenmaszsl 2
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Lawrence Borkeloy Laboratory
Archives and Records Office
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et R : ‘BUBCOMMITTEE ON ENERQY CONSERVATIDN '~ 38"
I TS S 6 L . ANDPOWER 7T Tl
P e EOMMITTEE DN ENERGY AND COMMERGE !
i e " WASHINGTON, 0.C. 2051§ _
i SN , “‘pctob.':'*a';', 1504 S
‘ - The Honorable Donald P, Jlodel
Secretary .

Department of Energy
Forzectal Puilding

1000 Independence Avenue, &.W.
¥ashington, D.C, 20585

Dear Secretary HRodels

I appreciate your Beptember 20, 1984 response to my carlier
request for an accounting of radiation experiments performed on
", human subjects. I am aware of the difficulty in rctrieving such
© informakien and recognizxe, as you do, that spch information {8 to
. some degtee, Incomplote., Rowever, the response raisea a numbar of
.+ questions on which I would appreciate further clarification,

1. @a,) The transmittal memorandum from Assistant Secreta:¥
' Trivelplece o the Becrctary states that: *Many of the
original records are currently unavailable because they
have been lost or destroyed,®

\ ! .

“:Please provide the Depariment's policy regarding the
P Sosttucgion of the megiczl‘tecotg:, lzgﬁlgrecugs and
othér documents relating to radiological exposure of
test subiécta. gmszoycet. military velerans,

‘,%downw!n ers®, ah tesidznta of lszapds which recelved
.£§)jout from atomospheric bomb tests in the Pacifle.
Please alko fdentify cfforts made to maintain these
docunents, the namps and addrcoses of the individuals to
ena?le long~term evaluation. .

b.) ©he menocoandum alvo Btates that for both voluntcer
studies and medical treatmant {t was "general practice
to inform participants ... with respect to the purpose

’ . of ..» 2nd the potential hazards {nvolved.”

-

Please provide al) documentation supporting this
statement,

2. Plecase provide all) supporting documentation suppbrtlng the
sunmary fact sheets provided to the Subcommittece,

m.-»; 30047101
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DOCUMENT SOURCE
Lawrence Berkeley Ladoratory
Archives and Records Office
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» * The Bgnorable Donald P. Rodel 3 '
*tob{r 23, 1984 .
", page 2 :
i . 5 v,
' . . ."’\s' L . . .}-L',
. "v ;o X . . . q
3. Regag lﬁc:{act sheot. numbered SPE1.0024 .
e 8.) What wore the pesultw of thesp testsf
" b.) what tracking and documentation was nmaintained on these
\ spljests aftex the 21 day and 4 month perlqd?

c.) Please identify the health atatus, names and addresses
of each pacticipant of these studles who g, or is
thought tp bg, still 3iving,

4. Rcgarding SF52.001 end 6P52.002

r " a.) Bow were the voluntecers selected, was any screening
- nethod employed? ' '

b.) bpisd any'telt s!Bject fail to have a vasectomy?

! c.) Where any of the test gubjects subsequently relcased
L from Incarceration? .

. 4.) Did any of the test subjects subsequently father any
. children? With what result?

e.) Were any subjects tested for subsequent genetic ot
somatic damage? .

£.) Plcane 1dent1£{ the health status, namecs and addrcsses
p

of gach gattic ant of these studies who 4B, or is
\ghought o be, ’tilli-m‘ .

Pleasé d:gtlty 21l legal clainrs, together with .tits st;:::.:?‘\\
ovtcomey which have been f£iled pgainst the U,5. government as

& result of the {ndividual's participation {n the cxperiments

/;37' or treptments described in the September 20, 1984 reeponse.
6.

Plcase {dentify {h,f,blt»;e n_which

. , R4 i 8).1
healthy human volunteecks were gubjbcled to radiological
exposure, o

__

7. Vas the AEC in any way involved in the study, "Metabolism of
Radiation following Whole-Body Radiation,® eenducted by Dr.

Eugene Saenger at the Cincinnati General Hospital?

= 3004108 U . .. Bl 9S8 .



DOCUMENT SQURCE
Lawrense Borkeley Ladoratory
Archives and Records Office
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whe HBonorable Donald P. Rodel ‘f
potober 23, 1984 |
_ Page ]
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8. "Regatdin? BFS-1 001: what tests and follow-up examinations
wvere performed provide the basig for the statement that "none
of the deaths were relatod to plutonium exposure and there {s
¥ no evidence to sugaest that plutonium injection influcnced
A the course of the discases,® S,

Plcase provide résponses to these questions by November 2,

1984,

_ Bincercly,

fokonod Ctzis.

Richard 1. Otti;;ét
‘ Chaf rman
&""5’. ] :i'.'" . .
! » . 3
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Lawrence Berkeley
Arshives and Records Office
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A Project Categarys ;ietabol {s8 angd 810109%ca) Effects of Plutonium, Potontium,
. "Radium, Thorfum, Urmtm md Lepo-21p

(ir g‘.

+

) Funding Source(sY:

‘ !’Ioﬁ! 'ﬁ oty IE
Y

| SOREGrEESOsAGeNGesSaEasal cnsann

- '...-.F."...‘--...-..--I-.. ------ rr rry
Institution{s): University of Rochester. Unfversity of Californis,
Univerm.y of Chicago, Clinton Ladborstorfes (Osk Ridge)

. Princtpal tnvestigator: Robers §. Stone

Objectivels) of ?ro.lect' To detern?ne ;;a; e;;;etio; .r.nz .of"?u.t;.n.l.u; ;;-;\;;“
-~ 4n order to provide the Information necessary for setting ngety criterta for
the several thousand MED workers handling plutonfum,

Short Dcscript'on' nuring the period 4-10-45 30 7-18-47 » tots} of 18 patiants

T owith timat
.0 ,ei?s'&.r?'cﬁ e}ée ‘f@“"" 'a""e?-‘i“e %fs'é?ffé?&n‘l‘ﬁ#"’..‘15,..15.‘"‘ then
f m G EE
atien J o r s e 0
fago, u MPmfs Qgtq‘ ra'ncisco, ki ﬂ ” '&
The gntients ude pales and 5 females. nct there' \ere whites
snd 3 blacks. The ues of 13 wire 45-65 years, # were 18-45 gnd one was 4 years

o1d. Body excretions were ¢ollected and measured for plutonium content for
severa] weeks after injection. These dats have been analyzed many times {n
efforts to ﬂnd the dest mthematicﬂ parameters. .
J s
\‘ . »
Follow-up Data: Six of the patfents died in Yess than § year, three fn 1 to 3
*eart three tn°'§ to 14 years, and four after 20 years. One {s sti11 1ving
Oct. 1983) and Ehe status of oné $s unknown. None of the deaths waj related
to plutonium cxposurs and there {s no evidence to suggest that plutonfum
fnjection tnfluenced the course of the diseases. The bodies of four of the
deceased paticnts have been studfed for residual plutonium content, With the
excretion dsts thees ttudies provide a basfs for estimating plutonfum body
burdens from plutonium urfnary excretion rates.

3004110
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Project Categorys Negabo) 15m and B3otpgical Effects of Plutaniym, Polonium
Radium, Thnrign. Uran?m and Lead-212 w g yrinivR, Fotontum,

funding Source(s): AEC

OGS aAss PRSP OASSGRRTRRSRRRene AN RAS AR OPYRANNECRARSERIIERRSR

Institutionls): Messachusetts Institute of Technolopy

Principal Investigator(s): Robley Evans

PY I T I P Y Y Y T Y Y T I onass

RSO RAGINCevASSRS AR rdAaARsdRanslP

Pbiectivels) of Profect: To determine the relative uptake vis the gut of

"radium snd thardum. This information was consfdered to be necessary in the
{nterpretation of the toxtcity data of vadfum dial patnters.

3
v

Short Deseription: Durfng the perfod 1961-1865, tracer doses of the short-
11ved muclides rad{um-224 pnd thortum-234 were given by mouth to 20
volunteers {ages 83 to 83 years), and the relative shsorptions measured.
Netsbolic studies, conducted over a perfod of 2} days for Ra and 4 months
for Th, inciyuded measyrenents pf blpod, urine, feces and Emth semples, and
on the whole hedy #nd She kpper 20% of the body with the BI tract ship)ded.
B ‘ - ¥ . R I s

.
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project Lategory "Ifeu;lb]{' ﬁ%ai:ﬁ;ﬁ;l it fectslo} Pipto fhm, po :n.i.u;-."
Radium, Thor{um, panjum’ fof 4ed-212[ "\, 1o oi }

—

-

~t

- "y g

'.t"undtng Source(s): MEO/AEC
«Institution{s): Univ. of Rochester (Po)oﬁ!um, Lead 212)

, Los Alamos Scientific Ladoratory {Uranfum)
Massachusetts Generpl Hosp1mr¥0un1um)
Osk Ridge Natfonal Laboratory (Uranfum)

venAcrsaRaansnad

Principal Investigatorls): M. E. Siiberstetn ;Po'lonwm)
K J¢ B. Hursa (Lead-212)
¥. Hy Sweet {Uranfum)

Objectivels) of Profect: Data on th; distribution and metabol{sm of these
substances 1a the body wis needed for evaluation of the health hazerds of
exposure to these and relapted substances. '

L 4
Short Description: In 1947 at Rochester, four human gubjects were {njected
intravenously with 0.17 to 0.3 microcurie of polonium per kg dbody weight
and a fifth subject was given polonfym orally. Fecsl and urinacy excretion
rates were mepiuppdog > -2 o, ) o
! o - t!*“.’ v

1n Boston, Hexawalent uraniw‘v;s given to 12 "emtnu brain tumor patients.
81004, urine and feces samples were obtained. Vigsue samples were obtained
8t bdiopsy and avtopsy and were studied at Osk Ridge (Oct. l953—oc§. 1559),

N L) b ! . . 0
In 1955 at Los Afamos the mean transit times fop fcrospherss®labeted with
urantum-235 through the gastrolntestingl tract was studied 4n 57 normat
advits. Particle sizes were adout 100 to a few hundred micrometers
dfameter. The mean transit times were 88.5 $16.6 hours.

In 19567 8t Rochester, Ye4d-212 wis administered by mouth to three human
subjects. Gastrointestinel absorptions of 1.3, 8.1 and 16,0% were found.

. Exceetion rates were compared with those for two subjects who recedved

Tead-212 {ntravenously. The uptake and reteation of Yead in red blood ced)s
ws studied, . .

.fi
Follow-up Data: A1 of the brain tumor patients died of thelr disease within

Tess thm one and one-half years after entering the study. WNo follow-up was
-obtalned in the pther studies.

A

3008712
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Project Category: Effects of Radistion on the Human Testes

hi;«tﬂﬁy..

SesoNeERARNRRARRRRN

T ’ ‘ir;t'# “A -s;‘-ﬁ':.“ %}_‘:_‘.1; "! ) .~~‘.~-_
Funding Som;ce(s}be AEC/ERDS .

SO EPNeNSOrABO PLDADALORDS

LI OLII T LI YL P Y 2]

- Institutton{s): Pacific Northwest Research Foundatfon, Seattle, WA

* Principal lavestigator(s): Carl L. Heller {succeeded vis Ro
. Febs 81, 1973} © ' ed by Mavis Rowlgy

; STt seOAsEPinPeraderlsssasasasss

- GbJectivel{s) of Project: To odtatn dats on the effects of fontzing radu;(on
on testicular cytochemistry and function in man '

. g

% »

Short Description: During the period August 22, 1963 to May 6, '12)1. 67

volunteers at ¢he Oregon State Prison wers gubjected to testicular frradiation

ty 140 kvp X-rays. Rediation d,‘us ranged from 8 to 600 R fn sfngle acute

exposures gycept that six were Yrradiated a second time, one » third time, and

- Oohg Was ‘given weekly ferpdiations of 5 R per week for eleven weeks. Studles

- {ncluded ser{s ggp‘jg_u ar biopsfes, sperm-counts, and urinary or plasms
steroid and h walutfongs o - - - . o L
D P - E7 T S 80T s

et o

] .

v

t

Follow-up Data: Complete recovery as shown by a return to pre-{rradisted sperm
concentrations ang germinal cell numbers was found to be within 9-18 months
for doses of 100 rad and below, 30 ponths for doses of 200 and 300 rad and 6
or more years for doses of 400 and 600 rad.

B At - .

<
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Project Cetegory: Cfﬁ;t; ;f Radiation e Human Testes

Funéﬂng Sourcels): AEC/ERDA

-..-..---.O...d..-.‘..-.'.-...I.......-d....--.--...--D‘.......‘.I...--..--ouc

Institution(s): University of Washington

Princtpal Investipator{s): C. Alvin Paulsen

Oblectivels) of Projects 1) To relate radfation dosage to changes $n gonada) -
funttion, 2) to utilize the radfation deﬂ changes as means 9\'or stgdying
pitvitary-testis tnterrelationships, 3) to explore therapeutic and medical
protective measures with respect to gonada) frradiation, 4) to explare our
.eyrrent concepts concerning radistion dosage expressed in physfcal terms and
thelr relation to biologic effects.

2

: LA
._',.". [ gl . . s

‘Short Description: During the period June 3, 1963 to Fedruary 3, 1973, 64
volunteers at the Mashington State Prison were frradiated by 286 kvp X-rayt.
After lpprosrhtt baseline gtudies were performed, subjects recelved from
7.5 R to 40CG R x-ﬂ{. _&rra,ﬂhtion or shax frradiation to the testis only. 4
Testicular biopstas Were performed prior to and up ¢o 6 years 113
frcadiation te _u‘:u <Henges 1n%ﬁnmtuﬂ epithelium Seminal flusd
specimens mre? ined at two-week fnfervals throughout the study snd were
analyzed for morphologic changes and changes in total number of sperm. -
Urine specimens were obtained monthly for evalustion of hormona) changes.

Later, when thefgchnigues were avaiiable, serum LH was measpred by
ud}oim:noa:s {es of ul,Erumcturet%:‘ges 1’n’ ::'ms ’t‘i $ue | .re‘

erformed using N RICTRS e 1 gctsiere Tolle na
zﬂuos returned to Mrmpl “paﬂ ng‘ﬁ‘k 1 spe rgo Ints n&#‘ea tgammn

wagranges. Vasectomies werg performed prior to digcharge from the study to
eliminste tha pompiné, &f ¢ offs r&,ﬁéﬂ}qu "‘“’3""{}.‘ desiring
3 the

. Saximum

o

vasectomy were accepted for the study; but in a1 fndtanc

voluntecrs changed thefr mind and did pot desire a vasectomy at the
conclusion of the study. Sudjects were informed in detall ragarding the
study and sipned consent forms were obtatned from subjacts and from spouses
4€ subjects ware married. Subjects were prison $nmates only, thus
eliminating the possidility of conception durfng the study.

FolYow-up Data: Recovery of cel1 morphology and funciion were found afier @
?sox cays. u’wu‘ conc‘ludeg Chlty mn {s very sensttiv,e in regard to

Semporary ster{lity, but is very resistant to complete sterility,

r
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Project I:ntegory:‘ﬂag'ln Rody Irradfation :

D ea. R

Funding Source(s): AEC (92%) NASA (8%)

i;\;uwt;;;(s;; Oak Ridge Institute of Nuclesr ;;.ud!es.;aiiNS) Temmmemem
Oak Ridge Assocfated Universities (ORAU)

P

Principal Investigator{s): Gould A. Andrews
Clarence C. Lushbaugh
R. M. Kniseley

biectivels) of Project: 1) To explore the possibilities for treatment of

ghronte levkemia, ymphoms and polycythemis with radfation; 2) Yo obtain ~

radiodbiotogical data.

short Descriptions In 1967 ORAU bepan a program desfgned for treatment of
cancer patients and for assesgment of the health effects of tota) body
radistion. In 1964, NASA began to rrovwe additional funds to include
peasuring the 1010‘2“0 :l’ ects of Yow rediation doses and Vow dota rate

00 .patdpnty were grested with 50 pr 30O a 0s-337

on ’”“?5;. K f:wppltlgn : Vﬁhplc $e M&m. were

) R or. B,_Ot"f. Detailed and syjtemtic studies were made of

bdlood cells, DONE EOQfAV, £ "n:”‘ effects and sciected Yaboratory tests.

In some of the patfents with h gh doses, the effects pf esutogenous snd

nomologous bose mareow grafts were studied.
AN i 1) . .

4 . TR L~

shole body trradist
olven do?es of 00

Follow-up Data: Measurements weie coritinued for at Teast € weeks for each
patient, The studies were not designed to snalyze the late effscts.

L]
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[Project Categopys Telethcrepy with Porticle Beans
- ‘. E, — -3 . -y

v LR, ) .
Funding Sourcel

Institutionis): 31 » (2) Unfv. of Cal{fornta, Berkeley
3) Univ. of Californis, San Francfsco

* Principal Investigator(s): (1) J. H. Lawrence, C, A. Tobiss
. 2} John A. Linfoot
T objectivels) of Project: To determine possible benefictal effects in various
neoplastic and utebplic diseases

o+ .- - Short Descreption: (1) 1n the priod 1953-1959 the pituftary glands of
. patients with advanced metastot{f mammary carcinoma or other endocrine
related Siseases werp jrradisted with beams from the 184 ynch cyclotron at
£irst with the 340 me¥ proton bieam, Yeter with the S00 meV alpha particie
besn. Doses of 24,000 to 30,000 rad to the pituftary were given.

{2) Heavy particie jrradiation was used (}068) for the {rradiption of the
pituitery in acromegaly, Cushing's disease, and chromophobe adentias 8f the
1tuitary snd in metaboifc disease such as diabetic retfnopathy, metastatic
reast and prostatic carcfnoma where these are sensitive to hormonal control
through the pitu¥ 'gg;.khe sndocrine end organs of phe pituitary. HKeayy
particle frradiag s 0sed for direct tumor frradfagfon at other gftes in
ghe body whare £r ,Bumor boundirfes tan be sdequately Belineated, .

. »(3} Since 1975, o4 pltienis with local{ized unéescctcb‘lc carcinoma pf ghe
perress have been frradiated uging helium and hravier Blrtiﬁes.

Follov-up Dati® (1) €y Aprst 1953, 103 patients had been treated. C1intcal
and laboratory studies were conducted pvery 4-8 weeks on survivors. Twenty-
nfne of the 82 with metastatic carcinoms were J{ving n 1959, the Jongest
beling 4 years post 1rradiation. -

LK)

{2) Four hundred and twenty six patients have hsd heavy particle therspy.

In the series of 66 patients with acromegaly, 903 have had & complete
--amelioration of their disease process establishing heavy particle rradiation
. the pituitary as pefng the pptimal form of treatment at the present time.

ﬁgh\: successful resul€s have s1so been achieved in patients with ‘Cushing'l
éisease ané {n 10 patients with chromophobe adenomas. The resuits in
disdetic retinopa are promising, but require longer follow-up for

definitive evalvatfon. .

P
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¥ (3) Many patients proved t0 have occult Viver metastases montfested within 9

" months post treatment, In addition, Yocal and regional gontrol of the

AN primr,g neoplasm hgprox. 20%) has been gifffcult to obtafn even with doses
of 5000 rad in 7 1/2 weeks. - Gastric and bilisry obstruction have required

sur,i:ﬂ bypass procedures since trradiation has not been suecessful n

retieving obstructive symptoms. Evidence of gastrofntestinal tnjury has

been present {n postradiation therapy fn approximately 10% of patfents.

ad
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Funding Source(s): DOE

eowww espesaapewa o [T Y Y Y PY YIS P LY P L DL L L L)

Institution{s): Lawrence Berkeley Leboratory

Princtpal Investigator{s)s Jacod I. Fabrikant

PO PONERNPASNSRSESVAGOLRSS SoressedtiaavianpinaffAaery

Objectivels) of Project: To establfsh stereotactic heavy-ion Bragg pesk
ug:osnr : for brain disorders, including tntracranisl arteriovénous
miformations,

short Desceiption: Inftia) observations in 55 patients treated to date
(1980-1584) {ndicats that the clinical ob*ectives of a decrease fn (1) frequency
of hemorrhages, {2} in npeurological deficiencies, {3] sudjective complaints
fncuding hefdsches, or (4) {n Frequency of sefzures are-being achieved.

-,

va. N

Follow-up Data:¥¥nere have been no npurplogica) cw&ﬂuﬂom of radiation
damage to the nopmel brain tissues thus far, no evidence of Pratn 1n.1u{y or
troyruﬂvrer xd neuro}o feal defictencies have occurrad as a redul't of
he stereotactic radiosurgich) procedure.

.
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© Profect Category: Teletherapy With Particls Beams  ~

: i
o ' e Y L
.

' -, Funding Source{s): ALC/ERDA/DOE, NC§

LTI LY TR T P LYY Y 1Y) - - eRRasratyRsaReRASRS

Institution(s}: Los Alamos Natfonal Laboratory

Principal Investigator(s): M. K'ngman
: 5. '"’
R. D. Moseley
- J. Braddbury
'DbJective(s) of Project: fo cONOUCT the nevcssery physieal, biological, and
clintcal ‘studies to evaluate the efficacy, zotentm benef{t, and rote of
pions {n the management of some types and stages of solid tumors. 2

\

. Short Deserfption; This rpgrm was 8 Joint effort between the Unfversi{ of

New Mexico and the Los A :mos Natipnal Laboratory utilizing negative ptons
produced by the :oo NeV LANPF pccelerator. The program invo)ved beam
development, ra inbion]w tw,ies, new dosimetry and patient positioning
techniques, and she evaluation of different fotal dose/fractionation
schemes. During the program 234 patients were treated with tumor sftes
tncluding prostate, head and peck, rectum snd cplon, cervix, brain,

: gmgr:uiga'l\d bledder: The studies began October l§7l and were terminated

y. “n Yate .« v Co

.._-_—_.‘__
e
1

i
i

]

Follow-up Data: One hundred and pingty-six patients have been followed for 3
F minioum of 18 months, Crude survival data nnie from 113 for unresectadble

-pancreatic carctnoms to 82% for stages C and D1 adenocarcinoms of the
prostate fndicate that this modaiity did not demonstrate advantages over
‘more trapditiona) radiotherapy and was therefore discontinued.
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* = project Category: Neutron Therapy Facflity

- -——
N ——— — —— . )

 Funding Sourcel{s): Funded by NCI tn a DOE-mea ?igiliu

','-..o-.....-..--.--- wessescascere -a caseePRuPneN

“Institutionls): Fermi Nesional Accelerator Laboraory

Principal !mreiil,et.orh)z L. Cohen : o 0
¢ ¢ - Fo R, Hendrickson
3 FY I YT I I I YT 2 Y 1 Y LT 2 1 ] 2] P . -.-‘-. -.-..-..-..‘.---.-,--I.-.
- ObJective(s) of Project: The scientific objective s to determine the
sffectiveness of neutron besm frradiation as compared to standard photon
. __“‘rldhtion for the management of certain wmalfgnant tumors.

4
ety

Short Descr lm_mlents are fdentified ss betng eligible for tnclusion
fn the el & al}] b{ml on the type, extent and Jogation of thelir
cencer. Switably candidated have Tumdrs that. are thought to be . ant to
standard therspips. Informed consent fs odtatned. Thnese clinfcal frials
are conducted ogi_‘gor the suspices of the Institutional Review Board.
National cooperitive trials are carried out in coordinstion with the
Radiatfon Therapy 0n,co)osy Sroup {funded by thg_muonn Cancer Institute).
Some patients are treated with neutron peam frradiation.only, Others

- .;ﬂ;o%\;;'a‘c%m% m.tis?‘o%“ n utror}.béu; ‘1;{#491: !9?‘ afg‘ onguo nore ;ﬁandard

T I00s es Sy ALY Re an ephier ppys ¢
program began in }u y ID?S-’K’%: egnt!pMng.“ ‘F Seatinl i

~" -+ Follow-up Date: Approximately 1400 patfents have been referred to this
: 1. 1ity. Prfor to treatment, patients must agree to comply with Jong term
ol low-up requirements. PRysica) exominations, 1aborstory tests and
radiographle nvestigatfons are conducted regulariy. 1f patignt does not
keep gis scheduled appointments, every effort 4s made to contsct him,  Fewer
than 13 of the'patients treated at this facility are considered curr;nh.v
Jost to follow-up. : ;
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Project Category: Other Teletherapy * . ---e..
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Institution{s): (1) University$of Californta, San anci;co
{versity of Arkansas ~ i e
—.‘V"’

. 4

Michigan -
6) Oak Ridge Inst., of Nuclear Studies
(7) CEER, Puerto Rico

" . Princtpa) Investigator(s)s (1) R. $. Stone
H. J. Barnharg
' M. L. Griem
James M. J. Carpenter
3. Lnnge
F. ¥. Comas
¥, Harclsl

ABerREe salpanand® casadhmltsangarntneer

Objective(s) of Project: Development and Evaluation of iehtherapy Methods

I h N & W re

.- L X%
Short Description: (1) During the years 1956 to 1958, 67 pattents wers
frradfated with 70 MeV x-rays from the synchrotron. Doses were 5250 R in § -
weeks or 6000 R fn § weeks. Patients with bronchogenic carcinoms, tumors of
the oral cavity and carcinomas pf the cervix were trested.

Follow-up Data: In August 1958, of the 67 patients treated, 25 had died
within ¢ years of starting treatment. A subsequent report {ndicates that
o: of June 1962, 310 patients had been treated but survial data {5 not
piven, .

(2) A cobatt-60 teletherapy unit-was used to treat 227 patients with varfous
types of neoplasms {Progress report dated July 1856).

{3) From 1572 to 1979, Hodgkin's disease and other 'livmphomu were trested by
a combination of laparotomy to improve staging and diagnosts,.and carefully
planned radiation to Indicated organs of {nvolvement. A numder of ma)ignan-

» tfes were treated with sltra high dose rate electrons to study the effects of
this radfation. [Chromfum-51 radicactive permanent {mplants were alsc evaly-
‘ated, Head and neck mal{fgnancies were subjected to combined treatment
schedules, Sncluding drug pre-treatment and split-course radistion, The
sensitizing qualities of hydroxyurea and cytosine aradbinoside were tested on

' . & hatr fodldicYe {ndicating system pefore being tested on snimal tumors end

L,: - patients. -
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oY (con't)
erom 1062 to 1R45 latnt study wss belng carrfed out In conjunction with th

.-.-,ruou. and Throat eﬂn ¢ in &n attempt To evaluste the et?icu of pres 0

Fand post-optrative radlation treatment of various malignancles using the Yan

¥ de Grasf{ x-ray penerator, the rotational cobalt-60 mdchine, and the Yinear

© . accelerator electron beam. A1l putients were seen 4 the ENT Ciinic and

randonfzed for treatment schedules. It was believed that some lung

malignnies were made ‘operable Ly frradfatien. -

Follow-up Data: One patient having an fnoperable pastric malfgnancy trested
with a combingtion of colchicine and radiation was $ti31 aJive and gave no
evidence of the disease uffer 2 years. -, .

+ . wlc. (5) During the perfod 1952-1966, cobs1t-60 and cesfum-137 teletherapy units
Cos ‘.;.Fre used 1n » comparative c)infca) evalustion $n the rediation treatment of
- L2 {gnent discese, Mediffcation of o therstran-B to permit ¢linica)
-«gmployment of a cesiym-137 source was achieved and the radiation from thig
,,a'-,ﬁ' so}m vt 'g?‘ fed clinfcally to eviluate the potential role of this .-
cadiatfon {n ¢Yintcel ractotherapy in conmparison with cobalt-50 radiation
and past and current gxperignce with orthovoltage radiation.

(6) In 1968, Jo deterntne the affects of codalt-60 teletherspy on certala
kinds of canch’ two patients were glven SOO R to spleen and giver. pny
patient shewed no hematologic changes when the 1{ver wit frradiated, but ¢
profound fall in circuleting white blood cells occurred after teradiation of
the spleen, The pther patfent responded to Y{ver frradiation in a way
yndistinguishable tron tne changes wiusiing efter sploen {rradistion: in
both fnstances the perfpheral white count went from sbout 100,000 to 20,000

with a fast veturn to pretreatment levels. : .

.. {7) During the perfod 1954-3967 {n » study of the optim] tumor dose in

w. radiation therdpy pf canser pf the esophagus, half of the cases treated
recefved cobalt teletherapy doses of 5000 roentgens in four weeks and the
other half recetved doses of 600D roeatgens in six weeks. Disappesrance of
_dysphagla and twelve months survival were compared ia each group.
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Funding Source(s): AEC

Institution(s): Argonne Cancer Research Hospftal

Principal Investigator(s) M. L. Grien

J. ¥. J. Carpenter

L. H Lan2}

L. §. Skaggs
ObJective(s) of Profect: To use new high-energy research mochines to apply
X-rays and gamma-rays to cancer patients }

voe® .
* Short Description: Starting fn 195 with the ACRH 2-MeY Van de Grasff y-r
generator, & rntment fiel % of suf fcient size was made availgble softﬁ v
patients with certain ‘m omas could be treated from the neck to below the
witst 4t one time, inc ndin all affected lymph nodes. Tnis resulted ipn
shorter overall treatment t mes and Yowering of totsl radistion doses.

The codalt-£0 rotations! therag y machine, with {ts mﬂ %h-s ecific-
attivity source and urantum ghield, was designed and buiit
. Patients with advanced parcinome of the yterus and fervix and other
: m\ irnancies who were trepted with this cobalt machine, somet mes § A
narion with pther Rods)1sies puch as the Ven de g‘n s vodium tmp\ ants, §

o BTG, BT g DR TRIOTIDIE Firvival gnd gure T

swuies mre ) arried put on use of a nriet.y of ad ption-unsmzing
sgents, in :n ”af rtc! achieve cures with Jower dose{ ; radiation,

b

S
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_Tnstitutfonls}: Argonne Cancer Resenrch-ﬂospnﬂ

Principal Investigator{s): K. L. Grien
T, J. ¥. 4. c"‘p‘nt‘f
L. S, Suﬂs‘ ‘

1. H, Lan

Objectivels) of ProSect: To use high-energy electrons from 3 scanning-bean
'ngﬂt:cceleruor {n tumor treatment, alone and with other treatmen
modalities

»

sransneessRserdABassen

Short Description: Starting in 1959, ACRH sclentists developed s unique
{nstrument for electron-beam therapy comdining s 1{near sccelerator of the
Standord type with 3 besn-scanning device. This unit was constructed for
{nvestigation of the ¢l{nical sdvantages of electron-beam therapy. The
Yinear accelerator and penci) beam scanning tystem were used in the
_ treatmemt of diffsrent forms of cencer beginning 4n 1959, The malignant
rovths treated §ncluded head and neck cancer, chest tumors, Mycosis
ungoides. skin gmcr carcinom pF ¢he urinary blgdder, and others. By
1969, more than §OO pnlhn ¢ had been drradiated with she electron bean, and
o remarkable festure wap the Yagk pf p skip pgaction in the patients.

Follow-up Datas The Y{near accelerator was used successful ly for treatnent of
patients with mycosis fuuowes. The Md'h doses of elsctrong ¢o }M tkin
which became possible with this unit Ved to eradication of ghese difficult
testons, and ¥n 1970, Dr. Grienm'reported wz few recurrencés up ¢o 5 years
after treatment 1n combipption with Van de '{”ff; Tt

300472y
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Funding Sourcels): Unfv, of Californfa, AEC {after 1945)
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Institution{s)c {iniv. of Catifornie Radfatipn Laboratory

'l

C

Principal fnvestigator{s): J. H. Lewrence

pbjectivels) of Project: Treatment of Polycythenmis Vera

fAespeanssseongPpERdeR

."
b

Short Dessription: In 1938 $wo patfents with polycythemia vera were treated
with P=32 @ver the next 10 years, 119 patients were treated. The {nthnn
ranged in oge from 19 to 75 {urs. Of these, 56.5% were male and 43.53
temale. Typical doses were 2 to 6 mCi of p-32. The patients usually
recedved multiple doses over a period of geveral years.

F

' Follow-up Dagas At the time of s summary report in 1949 there hag been 24
deaths. The caples of death were a‘rte_rfo clerosis (5), Yeukeémin 15),
neoplasm (3), cordnary ﬁumm 19), cardfac fallure {n), porta) thrombosis
(1), and unknown {2). ~The high incidence of Teukeafa 83 a complication of
polycythemfa 15 well kriown, The Incidence {n this series was not
significantly different from untreated seriss. .

——
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funding Source{s): MED
AEC
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Institutionts): 1) Univ. of Cal. Radiation Lad (AEC

2) Menorial Hosgim. Hew York {MED .

3] Wetallurgtcal Lad, Manhatten Project (MED)
4) ORAY {AEC)

$) Untversity of Cincinnatt (AEC)

- FY Y Y YT YY LYY Y s 2 0 Y )

_Principal Investigator(s): 1) B. V. A, Low-Beer; P. M. Aggeler
2) L. F. Craver
3) J. J. Kickson
4) G, A. Andrews
51 €. L. Saenger

NOOONARPACTSL LRt RNt rsiftanns - sases

Ob3ectivals) of Pro{ectz To determine changes {n the dblood-forming organs
and the parfpheral blood as an fndex of exposure to total-body frradiation.

Short Deseription and Follow-up: 1) From 1943 to 1950, & tota) of 32
gmmmm trested with X-rays generated by 100, 200, and 1000 kv.

. ndivtduawtosuru varfed from S to 50 R measured on the body surface at
each trea The tota) accumulated doses varied from 100 to 390 R total~
body dose as measursd on the skin. calculated tissue dose 1§ the
central plane of the body yaried from approximately 60 to 264 R.™ The total
elapsed time Trom the firse ¢o the Jast treatment vaqind n_vmz and 92
days. The 32 patients treated in Shis manner were followtd hema Yogtcelly
for perfods a8 Yong 84_popsidle ;‘mr treatment. The’Jongest perfod of
observation for pay member of RhE group 1s sfx and ohe-half yedrs, the
average for Ahe grbup as & whole fs approx{mtelysfour yeargs,

2) From 1942 to 1944, patients were exposed using 180-185 kv x-rays to o
tots) dose of 300 R at dose rates of 10, 15 or 20 R/day. Patfents
selected with untreatable megastatic cancer but able to tolerate procedure,
Six patfents recefved the planned 300 R. Two started but didn't finish,
Three patients followed Songer than 6 months. Mo deterforation of dlood
count or general health was attributable to radiatfon. .

3004720 | &
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ot porsons with incurable peoplasms were gfven singYedgxposure doses

!7’ 50‘ on@ J20 R 1n the period 1943 to 1944, Three patignts with

chronfc diseases were piven fractionated whole-body {rradiation of 100, 300

. .and 500 R. Three volunteers were given fractionated drradiation total{ ng
21 R. No.blood alterations were noted fn the 21 R volunteer group. In the

others, the predominant effect was lymphocyte depressfon.

4) Three groups of patlents were treated in the perfod 1365 to 1966

1) chrontc hematologic dfsorders
2) neoplasm
3) acute Teukenta in relapse

Eleven patients with scute or sudbacute Teukemta were treated with 200 to
900 R of totsl body t{rradiation. Of these, 6 showed {ncomplete su{apression
of the leukemia process, 5 showed apparent complete or nearly complete
suppression, and 2 had early deaths (one patient was treated twice).

§) 1n the period 1961 to 1962, patients with metastatic or fncuradle

" neo 'IQ;« who had not received previous radio- or chemotherspy were given
whole~body gamma radfatfon §n doses varying from 85-336 R. Clinical and
hematolpgic parsmeters were followed for 6-8 weeks subsequently.

~

51

'_... . % —

3006727

-



BY caowsses

et Category: W

P

—‘r ’ ) ~“,~_. k 2 [ :- B ST - e » Ce - . - ..-:,
unding Source(s): T e oo \.C"
cscusecnsecsncssosnniveasssbonsssrssnassanrencran L 4 - Apeesanss

nstitutton{s): Brodxhaven Nations) Laboratory

'rincipal Investigator(s): L. €. Farr
' J. 5. Robertson

R. Sweet
G. Brownell

Y ]

dbjective(s) of Project: Brain tumor therspy

Short Description: Neutron capture therspy uses the localfzation of boron {n
tunors and the reaction of boron with neutrons to achieve locslized
radiation of brain tumors. QOver 2 reriod of two years dbeginning February
15, 1951, 10 patients with proved gifoblastoma were treated by neutron -
capture therapy st the graphite research reactor, The Jongest surviva] was
[ et

Sp days. AN
e, . . " lharis . i N . . ‘,'.
A second serfes !’f Dty LY ’iwwﬁl};mpﬂ ;
patient survived JAfgOREhg. “C . TR - - ' o
g “ 34 : : ¢+

In 1959, a serfes usteg the Medfcs) fesedrch Repctor was started. Fifteeen
patients were tre)ted, Survival gimes were fn }he %ame range as for the
previous ser{es. ‘ )

sl e
- .

Fl

b

. &* o . R " “q‘
"Follow-up Data: Phode ‘ri dz e ob "k‘th‘“” 16‘9} the
patients and studied [for o8 ko ragi th the doron
t wa¥' pot possidle to ac e adequate tumor control

4contounds then 4n use 1
without unscceptable damage to normal tissues and the project was

discontinued,
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tostitution{s)s 1} &Arzeonne Tancer Research Kospital and Undv, of Chicago

 2) Brookhsven National Laboratory (AEC)
v nce-Berkeley Lahoratory IMED/AEC)
4) Oak Ridge Rssocfated Univ. {AEC)
83} Pledmont Hospita), Atlanta (AF[)

re

K3
. -

w0
3oL ide

;f?’rlnclpn Investigator{s): 1) R. D, Woseley, ¥. M. S. Ironside, P. V, Harper
o Z) 3. 5. Robertson /

! . 3) N. 1. Beriin, J. L. Born, L. Dobson, J. G.
. . Hani)ton, L. Hollander, J. H. Lawrgnce,
. 'S ln”. . A%‘- e4r, "o‘\@“ A . '\ Q; ¥
Rosenthal, H. H,¥Stauffer, R. C. Steinkamp,
5. Winchell
4) €, C. Lushdaugh
8) E. 0. Grady

ObJectivels) of ProJect: To devalop treatments for cortain medical disorders
:tmdqagl%uotopu that can be selectively localized in tissues to be
rradiated. '

short Description: During the period 1930-1974, several resesrch projects
were undertaken to twprove therapy of cancer and other diseases by methods.
using ndiouaxs; Radfolsotopes (such as fodine-131, ¢a11{um-72, golds
198 and others) wére given to patfents under ri‘gidly controlled conditions
{,o determing whether thefr treadtment could be m&roved by absorption {or
ocalization) of the radioacivity girecily tu the cancem Palladium-100
was adninistered by direct infiltration to three opments to study tissue
and Lumor response, Swall Lemtiticuris yttrium-00 pel lets were ﬂnaonted for
treatment of certatn cancers, notably metastatic breast and proste
cercinoma. In addition, yttrjum-90 oxtde particulote radicisotopes was
estsblished as ap agent suitsble for Yocalfzing radiation §n an gres by
fnjecting the artery. supplying that srea. Thirty-five pf 51 patients with
_advanced ond otherwise uncontrol Yable cancer benefited from {ntravascular

. adnfnistration. |
.. , : '~ “,’?\‘v’ T s o mias v ceaa o et ’ ’ o
] .
- ’ “ _l‘
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lfﬂ Tow-up Datas Inftial lﬂ.&(mi:p vipits were as fraquent a¢ required
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F oelcd with phosphierus-32 were used to traat a varietly of
,;?gn ané neglca disorders. Strontium-$0 was usol in &». treatmont

one metutase_s.

Fa

(woekly, monthly, etc.), Subsequent follov-ups ware usually on an annual
pasts. Follow-up visits {nclude routine physical exaninat{ons and interva)
histories, and appropriate supporting clinical 1adoratory studies and

dlagnostic studies, . - -

AL time of deoth, eomplete information was sought to det:mim cause of
death. When available, the postmortem findings were rev ewed,
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Project Categoly piher Rpdf ation Therapy }
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Funding Sourcels): AEC G e

rerenaretltENSeEaSEARRPESAEEORsREAsa R aee - g--.-...-.--ia-.-.---.-

Institution{s): Center for Energy and tavironmental Research, Puerto Rico

rd
.

\;_,

Principal Investigator{s): V. Harcfal

ObJective{s) of Profect: To determine optimum fractionstion of trradiation
for canger; to evaluate 2 spit-dose technique for rediotherapy of canter,
and to determine the effectiveness of radiation therapy tor the regioml
1ymph nodes aress as an adiuvaat to surgery for carcinoma of the bresst.

short Description: In the perfod 1964 to 1970, various fractionstion regimes

were studied {1 vs B per week and 3vs b ter week) to observe tumor sffect,

survivel, and normal tissue reactipns. Studies were conducted to compare
the rvesults obtpined by the usual uninterru ted redistion tradtment with o
“gimiYer don gqun {n tw ;e‘panp two-yeek gri‘nds with 8 rest {nterval of
$vo to three weeks hatfuay (n She trestment (sp) i3-dosel.  Fimplly, posts
operative {rragiation of }ymph node sreas was studied to dmprove prognosis
n patients with brepst epncer greated with radical mastectomy. ¥

Ll
N e ST . . :~~§‘
R TR e e MTRER. >
‘-. .

R
A

A
-

b
i e ,.
’ }W BN

e i .

Follow-up Data; Results for fract .!‘\l n of trradiation showed that the
c«nbﬂhg and coc'rl\puut(on rates mr: ?&&1:_{1 ﬁ! years §n 2 grovp of

260 patients.

[
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Project Catogory: pioloples) Effects of Todine-131

"'—..’.'.-'."'.‘.*’.-.

Funding Source(n;l;'ac"é*/:kﬁ“?_fff ot i
Institutionis): iu:ug‘l{g% ern Reserve Univ. (AEC/ERDA)
) Univ. of PoertoRicofAEC) ~ -~ - _

8} Stoan-Kettering Inftitutecfor Capger Rgsearch (AEC)

Pa g,

Marcia
* R W Pawson

- Princtpal Investigator(s): B e. #. Dodyns

Obje;ﬁnm of Project: To determine the ptvsi.o.:l.;.i.;;{ '.'RE'JSFJEJ{SQIQH""'
effects of {odine-131 radfation en the thyrotd of humns

Short Description and Follow-up Data:

1) During & 25 year period, 7/1/51 to 9/30/76, over 500 patients with
hyperthyroidisn. vere studied in great detefl. Durfng the first few days
ofter trestment the observations essentfally reflected unaltered function of
the thyrold, but with the passage of time, the odservations reflected the

- offects of vadiation. The changing patterns of fodinated compounds in the

smalytis of affects of ragirtion.

and the subs‘gen testing of the function2l capacity of the plsnd permit an
2) During the pheted 1962 to J856, fadighodine yas uged for therppy B¢
mpermﬁ'otdh?n 3 d.i}ev&u i‘cr oid ?m%s% r‘l’her}pzu {3 %o;e.;g;nn 2,000

to 100,000 rad to Phe thyrold. whole body ‘dpses up to 20 rad. -One -patient with
¥u1mom metastases given 18 aC{. 1=131 received A0 to 80 fu¢ whole body.

his patient vas doing well six yedrs \ater,

3) In the 1948-1956 period, P2 patients were treated with therspeutic doses
of 1-131 to destroy thyrold tissue. Doses ranged from 95 to 329 mCi, In 1860,
of 55 patients, 26 were known to be dead. Pthers being followed.

'rgmx« 3008932 = - -
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-Project Category: Dher Blovegtend FRfects
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" Funding Source‘t): MED oL N
cmpneseasOESOw ’-u”*. e ‘.-.‘-s.--.---.---
Institutfon(s): 1a) Clinton Laboratory vt

'Y
tb} New York University
] Lc) Oak Ridge National Lsdoratory
i 2% Harvard Medicel School
3) Lawrence Radfation Laboratory
Oak Ridge Associated Uniyersities
| 4) Oak Ridge Nationa] Laboratory
i Genera) Electric Company

Principal Iavestigator(s): 1a) J. E. Wirth and J. R. Raper
1b} Unknown
: 1c} M. Kikson
H . 2} F. D, Yoore
‘)‘. K. Lawrence
‘ « Yedapick
&) E. C. Anderson, E. Pinson, V. Lote & C. W,

De‘long
5) C. W e1 ong

ObJectivels) 'pf Project: ’ =

1) To determ{ne. he dlological effects of irradiation to the skin

2; To study trangplantation of tissues and whole organs

3) To evaluate ghe effects of internal $rradiation from P-32, ¥-80, $r-90,

ané 1-131 when therapeutica)ly used in certain diseases, and the evaluation
- of the hematological response obtained from their use

4) To deterntne the distridbution of tritium {n the human body resulting from

surface contamfnation, {nhalatfon and {ngestion

Short Description and Follow-up Datas

1a) Snielded.disks of 1-inch diameter containing P-32 were used. Exposures
: were nade wtting the povree girectly on the skin, o{w roups of ten

; healthy volunteers each were exposed to doses of 140 to 118D rep. The dose

- L Y TYYIY YT LY L L L

f required to produce & visible reaction n 60 of the p!tz\e was found to be
between 170 and 200 rep. For an erythema the dose wos ternined to be 635 to
813 rep. (Riport deted §945.) : ;

1b) Experiments carried out on 14ving human skin {n sity demonstrated that
the foatophoresis of weak gojutions of thorfum X w111 Tncresse 143
bfologfcal effects as Judge ry erythema and pigmentation, snd cause greater
penetration as shown by dutoradiography. {Report dated 1955.) - .

3004733



DOCUMENT SOUR
Lawrence Beckoley mgsum
Arthives and Records Office

. SFS11.008 {con't)

"-'x"c) S fteen subsects were exposed on their Yeft fourth finger to 200-600 R
of 130kv x-rays {n a single exposure. Microscopic observations were made
pefore and after treatnent. (Report dated 1947.)

2) puring the owm Wc his}eadeest SR oa

250 R total body xeryy irr t ﬁ uppr:ss e mm’u’n'e“r'eﬁ'tion 10 'u kidney
transplant. Seven other pdtients received doses of 350 or 450 R. . The
treatment spparently was mot successful but survivel time wasn't stated.

3) During the period 1838 to 1963, fntermal {irradiations usfng p~32, Y-50 and
1-131 were continued end their c1inical therapeutic end {read stion effects
studied {n patients with poxgmmu. chronic Jeukemias, multipie myeloms, :
13? hogranutoses and thyroid disorders, including thyrotd carcinoma. The #
: v

ents receiving Snternal {rradiation over the past 25 years have been
closely followed, A Mﬂh percentage pogt-rorgem sxaminations have peen
obtained on the decéased patisnts. .

4a) In 1950, six subjegis recetved a few millicuries of tritium tnhala-

tion of $sotopically Yabeled hydrogen gas. Trittem concentration fn urine
was monftored for 35 subsequent days.

AbL In 1952, sudjects ﬂn&i‘rfd HTO saturated oxygen for & to 5 minutes, The
HTO retained 4n tR Do sfng the wxpasure was obtained by subtracting the ]
HTO expired from the MTO nspired. :

4c) Also in 1952, measured amounts of tritium as HTD were ingested by male
svbjects. Venous blogd and urine were monftored for tritiym activity for 2-
.. }/2 to § hours subsequently.

4¢) The lower arm of subjects was exposed for varfable Tengths of time to !
varfous activities of KTO as water va?or and the HTO fn water. Tritium
. “activity §n urine was monitored. (1952.) ;
4¢) Afr shturated with tritium oxide was circulated for one hour over a i
9,8 cm‘l ares of 3 male subject's forearm. Absorption was estimated from the
c *geitium activity tn urine passed geveral hours o1 1owing exposure. (1952.)

§) In 1951, fourteen human subjects were exposed over & small ares (0 of)
on the forcarm or abdomen $o & water-vapor atmosphers 1sbeied with teigium
OX102 (M10). A S18R1E humen publect wes simitarly expssed ever his ¢ogst
akin area while bréathing uncontaminated afr. Adsorp Yon of trittum pride
. wos estimated by measuranont of trit{um oxide subsequently excreted §n
.. .pubJect's urtw g#, rpr these c‘ erwenutﬁndicn‘e: 7 t&.“u rgmter
v v pts. 9
::t:;gvi l‘% e Impor Ihtengf E&qsﬂn O:rl m’bf iml‘] ‘or 1$§Hun oxide
c?d 1cd 1o reductions $n the pllowadble concontration of tritfum pxide 1n
a0, ) : Lot

W 300173y

A -



OOCUMENT SOUR
Lawrence Berkeley ubgeauy
Archives and Records Office

" SUDIARY FAFTSHEET HAUR EXPERUTHTATION - §FS12,00 -
.‘:*'“}:' S i o -

-
-

.........-.....Ou.-n..-.-—- - - ..‘--I.-pontonon;éf\-.l--.
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‘Funding Source(s): AEC/ERDA/OE
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. astitutionls) 31 Investigators
: Argbn: f rm!‘ F h og yul

3. 6. Yo

— A. P, V. Harper

Argonne National Laboratory
« Re E. Rowland
Los Alanos Sclentiffc Laboratory
6. C. C. Lushbaugh
Pacific Northwest Ladoratory
T, T. .M Beasley
8. M. E. Palmer
$ioan-xettering Inst. for Cancer Research
9. J. S. Laughlin
Univ. Californls, Berkeley
. W Pﬂl{:we
Unty. California, Los Angeles
11. J. F. Ross .
12, G. V. Taplin -
Unly, Minnesots . . ,
3. ¥. B, Becaner
Univ. Pisa {1taly)
14, G. Monasterio
Unfv. Washington
15, ¥. B. Melp

. ‘.-...oO.---.--DO...- - D.l-...-----.olntniaatooatnnnn.--l

Objectivels) of Project: Tracer studies using varfous radionuclides

v .

ghort Description: During the period 1950-1980 many tracer studies were
conducted on human subjects for ‘the purposes of studying the physiology and
metebolism of labeled substances. Usually only a few subfects are fnvolved
st~ {n each sgudy. No late effects are expected pnd }'n eneral, there hasfrot
-t been .~m;_em“;.fp”w-gg. prief gescription of 'g.e ptudies are:

(1) Progesterone-b Yabeled with cardon-14 was used 10 $Tudy progs terpne
mtubr:\’im {n-4wo patients, oos'e'c were S.'!'g‘ahd 637.8! :ﬂ‘{ PA gh*rd %atient

4

h She_fat

if et

‘ ) . |
?"‘.’ Yoter ;‘:%‘& Wt i%&#‘ft.s‘ﬁ.'f:‘o'r’»’e’é’.”igt‘i?q iy

naternal and fatal tissues studied. Storagé of the hormone
compartmegp #r. found. (1958.) Sy
T "" e ‘

1 - - e

3008735 me B e .




i

.001 1con o

" {2} 450 uti of DL-gtutamic actd-1-C14 were {nfected {n a patient to

fnvestigate whother synthests of Bence-Jones protein i3 related to that of
pycloms globulfn. Urinary and expiratory CO-2 were measured, (1958.)

ﬁgsbshgabohsm of glucose studied with C-14, by €0-2 tn expired sir samples.

{4) Sequential studies wore made of the body potsssfum content of man §n
varfous cardfac disease states, in aldosterontsm, and $n hypertensfon with
suspected hyperaldosteronisn. A specfal study was made of the réutionshlp
between pla assWm shific endrtotal-bogy content offocms un {n man
{n varfous disease states. They are also measuring the effect of magnesium
deficiency on levels of sodium, potassfum, magnesium, snd calcfum fa pYasma,
ceredrosping) fludd, brain and skeletal ruscle, (1958.)

(5) Retention curve data with Ca-45, Sr-B5, and radium were obtained. (1955.)

(6} An arm co\irﬁer wis used to measure ccuvlt); $n blood to determine the
clesrance of - Rose Bengal in the Yiver. The curve has two exponent{al
t(:mngnts. interpreted as reflecting hepatic uptoke and excretion rates.

{7, © and 15) (1965.) A study wes conducted to measure the long-term retentfon
and Yocal{zation of technetium in humans following both oral and {ntravenous
sdrinistration and to derfve mathematical models for excretion, which are very
vseful {n deumininq the radistion dose to humans from technetium fsotopes in
the body. They are inportant from both medical and occupational standpoints.

9587c ond P67c werp adainistered to 8 sudjects by physicians at the

niversity of Nashington Hospital in Seattle. The subjects were

spitalized at the University of dashington Clinical Research Center for
the first week. Whole pody counting and excreta measurements were mpde for
60 days. The University of Washinglon obtained and reimbursed the gubjects
for their services. The participation by PHL persennel was 1imited to
providing the eaﬂpme’nt making the whole body counting and excrete
measurements an annyz?ng the data. Thp PNL par}ictpaqon was funded bty
AEC but ndt she Unfversity of Washington participition. ’

(8) A study nz péqgucied to determine {‘he. ptake,'retention, 84s8ribution
and excretign of pronethiun in humans folJowlng both oral and {ntrevenous
;mingtr:t .5?‘@ 0 .u,tndﬁy zhet tcfrgcttreqegs ,.ofﬁg]’l’a 1g {ﬁ: ,;2" g;o::t:!fum
rom the Jhesgs ations were relevant o p Xposu
plant personfifly (‘1’55,7..? M}‘ fI-' ”Q" g : F ”z -
C mo s [} *

e e 3 - . .
1430015 was_séministered to 14 volunteers ;‘y phystclans pf the Hanford
Environmental Health Foundatfon {HEWF). Whole body counting and excreta
ﬁssurencnts were made by PRL for one yesr following administration of the
Pm. Six of the volunteers were 3150 fnjected wit Pg’ A at varfous
{ntervats before pnd after the administration of the Pm. Both the HEHF
and PRL cantributions to the study were funded by AEC. '



DOCUM URCE
Lawrence 8 !mmsyomn
Archives and Records Office

: K
Vo) (1977-1962.)

(sa) Tnxm\l Sthe knowledge o d to define ocalt-
2ation gnd smprove the dilg:os "3'?’!.3 v!b l! ".?nffa fzo g "“ nu o Studies

have been in .progreu over the seven year perfad {1977- 9
he m&cmc ms are as follows: (1) To 8 {ntheme from dmerent rmo-
hbel precursors ] hrge varmy of' {a) N-13 and C-11 Yabeled amino scids
us ng :rp dures. {p} £-21 nduhbelcd carboxyl fc actdy, lc)
R =080 -gmm. H’o m W the untmll ¢ gompounds

mprove 5 1 treatment
response.

(9b) To investigate the alteration fn metabolic patterns related to cancer,
methionine, tec netim-S!m and fodine-131 were used. These were used in -
various compounds for the study of their metabolism in bone, parathyrofd
tissue, 1iver, lunp, pancreas and brain, Research was digested towards basic
neubo‘!c patterns and their algeration by malignant procésses and by therapy,

f“_é: and also towsrds the development of useful diagnostic tests for early malig-

naNLYy.
d L .

‘ 4+ €10} Yarsous hematological studies (ne\ndod' (1959. )

a) 1n 38 patients fron kinetics with Fe-59 and cell volume with P-32
b} survival of red cells, white cells and platelets with P32
ait sopro‘m fluoro-phosphonste.
¢) Intermediary metebolism of glucose and uric acid with C-14 glucose
and C=14 uric acid.
d; hears function with 1-131 albumip.
vitantn B-12 absorption.

- £11) The wetaboYic turnover of 26nc-85 was studied, using & totsl body

~ counter. (1956.)

{12) o} 1-131 Mp% uran was compared with other renogram egents and found to
fgher rena} excretfon efficiency,

) 1-131 ;ho% nnﬂn was used {n 35 pmmts to measure plasma “volume

) &i;i; tute’o}nr Ew;::d“m:;‘c}; epatic blood ﬂou compared ui th
- € {HBL 51 e
gy ”.., e it o e i

gnﬂnb\c shey'
topn

i ?pn ﬂqy:ng utﬂtzed

. mental
! animpls. ' z n was
studied in the or he cervix.
e{ were stUUted before radiatitn, tame 1y after r duuon and 6-12
eks after radiation when hunng had occurrtd. {n addition, other

diseases of the colon such as ulcerative colitis and diverticul ftis were
{nvestigated to find out if thére were detectabu ] sturbances in regfonal
clrculation, {1963-1968,)

. 3001413 e .

fole-

i vy ety



DOCUMENT SQURCE
Lawrence 'ﬂ‘l.“sy Ladoratory
Archives and Records Office

- .
- (14) To esﬂu%n the pechanisms controlling u\mnarf circulation, studies
% were corried out in norma) and pathologic subJects, 1n basal conditions and
T under Yarious stimul atinns. The data confirwnd U seleationships proviously
found batwebn pulmonary blood volume, stroke volume and total biood volume
and provided new material for an $ntegrated eveluation of mechanisms

control1ing the pulmonary circulation. {1960-1965.) wwrt oy
(15) Sec fiem (7). .
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Princtpal Investigator{s): C. A. Hawley

Dbjective(s) of Project: To obtain quantitative tnformation on the kinetics
of radiolodine trangport from the point of release to the atmosphere through
the entire air-vege}:t}on‘;w-mnk sequenge $n the human food cRuin.

t ﬁ. v \ A‘:";‘. . "“I
Short Description: The rrﬂinimry experiment was conducted during May and
June of 1953, The experiment was conducted near the southern boundary of .
the . INIL (formerly thu NRTS). Appreximately one bdurfe of 1odine-131 wat
reYeased atmospherically, and deposited on pasture area downwind from the
release poing, X dﬂg ¢ows yere placed on the contaminated pasture and
seven human vo1SNRsars consumed portions pf:she resulping eontaninysed o 1k~
over an 18-day pefgad. - ¢ . L T

.

.00 e l"'rs’" i3 .""- e a "e‘k ’
i ’,-;ﬁq--?? F_, Fhme quanti ’,'nd;;ga:iu‘l form of
,?g “$0 an ared naged the . . .
Experiments] Dafry Farm p’l: ed on,# "ﬂfﬁ.'hmmx}qn?ﬂe yseven niles - r

northeast of the l1daho Chemicp) Processing Plant). Three human volunteers
were. On the test area durfng the time of cloud passege and were Yater
subjected to {nhalat{on thyrofd dose measurements.

D e N .. “heriae LTS T
During Hovenber 1965, th 1964 pxperimenthas repested ustng sfmifer
quantities and forms of Jodine-131 1n the ‘seme area. Seven volunteers were
sested {n the test arcs nent to high volume afr samplers tq correlate -
{nhalation uptake with the smounts of {odine present Ip the »fr.

Follow-up Data: Due to the rehiive\y short hat{-11fe of Todine-181 {efght
days) and the Yow thyrold doses received by the human volunteers (ingestion

dose, range 230 to 630 mrad; {nhalption dose, range 6.1 to 15 mrad) no
follow-up data acquisition was consfdcred necessary.
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principal Investigator{s): C. W. Stil
agjecttvetsl of Project: The determination of the metsbolic fate of
“Tedionucl{des ingested or fnhaled by humans fn good health, and calibration
of both static snd rovational senning instruments for the divect tn-vive

reasurement .u {nterndlly deposited radtonuclides.

~

Short Description?! Efght human volunteers were favplved with the humsn

studies endeavor, which consisted pf thirteen individua) sxperiments conducted

during the perioq'y‘;y tﬂﬁ to Jenusry 1972, A1l of the eight persons fnvolved

were eaployed b{ e 1D-AEC, and #)1V were assoclated with the Anmalytics :
~ Chemistry Branch of the Health and Safety Division. Four OF the experiments

favolved {nhatation of Argon-41 (» noble gas with a half Vife of 1.8 hours)
;wAnd atne experiments rgsutted in the volunteers swallowing insoludble

124

-polyethylene capsulps tontaining micropurts smpunts of @AQ‘QCC}!”V@ -
¥ . . o _"A‘ ,'{,4'

Follow~-up Data: The short half ]'ife of Ar?on!-u and 4ts small restdence time
‘4n the body resulted {n very sma)d radiation doses $0 the yolunteers. The
fnsoludle capsules vequired sbout 24 hours to pass through the body and
produced very small) goses due to the guantities of radioisotopes fnvolved. As
8 consequence, no follow-up Bats acquisttion was ponsidered necessary.
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