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Thr S u b c o c n i t t r r  on Emrty Coorrrvrtioa a3d ?aver of :ha ZOUSL Ccui t5sc  oa 
Enarty and Comarcr h r  announced an i r fert lgaz?oa i n t o  t h  h e a l t h  and 
8 d r t y  p a l i e i r r  of the Dopartiant of Enrrsy, Initirl dircusrlonr with scaff  
of th S u b e m l t t r a  hrvr  ardo i t  c l r r t  that :hi# iavcrt:~rtioo w i l l  be ar  
h a d  3s :>cy daea oecerrary, rad e f t a s d  from past t a  p r c r s n t  to f u t u r e  
;c ?i:ls 3 .  

I rrqurrc your  f u l l  and e x p r d l t i o u i  coopr r r t l oa  i n  c o l l a c t i c g  the r o q u i r s d  
infomat ion,  if nrerrtary v i th  thr rrrfrtrncr o f  the orcioor!. a2d dedicated 
1rbo:atorfrr md o f f - r i t r  coutrce:xr tb t  my brvr b r a  iavo lvcd  in h w n  
arperinentrtfaa ptojcetr. 
tfu cam " b a  u ~ r r i a e n t r " ,  1 would l i k e  - rr a i i r r t  rpproxlartioa t'zat 
night b r  expacdod i n  chn future - t o  1acluCa axprrimrotal use of i o o i z i q  
rrdirt ioa  Md rrdlorcclvr matrrir?a for pur?ores of trrrtaroc of diacrsc, 
and for d r t r n f a l a ~  hazard8 of ruch agents to  b u n t  ( iac ludiug t x p r r i e r n t r  
riaed re ptovldio( f n f o m t l o n  orcrrrrry t o  drtaminr auch b r r r d r ,  a,&, 
thoir coaeerroiog rhr urCA5ofiC behavior of rrdioaetiPr zatrrials). tor t h e  
moIpeaf, 2 would l i k a  t o  exclude c l l n i c r l .  f e a s i b i l i t y  r t u d i r r  c o a c r n i n p  . 
r r d i o p h ~ ~ c r u r i c r l  cmpoundr for l c d i c i l  dirgnorcic u88. 

Aa t h r r a  18 4me q u e r t f o u  rr t o  chr drfln1:ioa of 

I t  f a  kpottrat t h t  r f i r r t  lirting br obtainrd A& roou I I  rcrrocrbfy 
p o r r i b l c ,  mud, l o  m y  care, no t  l a tar  than l a t a  July 1981, Sha inforzatfoo 
to ba fncludrd rhould h 8UUUUiZld an frctrhartr, the  f9-t o f  vhfch 11 
r t t r c h r d  t o  thlr aeaorrndum. A8 e t a  Chr lcyn  of t h  S u b c o c a i t f a r ,  
Hr. Richard L O t c i n p r r ,  has rxprrrrrd 6 ?r:rlculrr IntererL. in Ehc s?e:'?LiC 
nrchodr for follow-up and l o e l - t e n  trackicg of p a r t i c i p r n t r  in thare 
p r o j r c t r ,  I w u l d  liisr your  r p r c i r i  i t t r n r f o a  to  t h i r  It=, t o  be r ~ c i r e d  
under tlx h a r d i q  " ? o l l o r u p  Dit&" l a  thr Factahrat .  12 ordrr t o  prayids u8 
with b a c k p r o u d  atarZrLs, urr tQl  8cr;nrtirl prrd re?otCr, r=d 8igal f lerat  
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' :  Z appreciate your Gcptembcr 2 0 f  1984 rcsponse t o  my earlier 
. . ... hunrn robjectr. I an aware of the  difficulty i n  rotrfcvlng such 

tequert Lor an accounting o f  rad ia t ion  experiments pcrformod on 
inforartion and rocognitc, a6 you do, that  such lnformatlon i s  t o  
sone &$Lee, inconplotr. 
qucotionr on whfch X irould appreciate f u r t  t r  c2arlflcation. 

' 

. Rwevtr, the  res onae raf sda  (I nuinbot Q €  R 
8 8 )  The transmittal. memorandum from hssirtsnt tccretar 

Trivd!lpltca Lo the Bccrctary 8 t s t c r  thatr %any o! thc 
o r i g i n a l  tccords are current ly  unavailable bccaufio thoy 
have been l or t  or dc8troyed.y 

of tllc $ndlvfUuals t o  

b.) @I\. mrnrretrdun oiwo states t h a t  f o r  both voluntcer 
s tudice  and medical trmtmont  f t  wan "general practice 
t o  inform participant8 *.. with respect t o  the purpose 
of e b 8  and tho p o t e n t i a l  hazard8 involved." 

Please provide 8 l l  documcntaLion supporting t h i s  
r la tment .  

Please ptovldc a l l  eupportfng documentation supporting the  
summary fact sheets provided t o  tho Subc~mrntttce~ 

.. . 
+. 



I 
c,) Pleare  iden if &bo health at+tur namgr and a d d t ~ 6 6 6 8  

o t  arch pas t. IC r pant of thesc 'r tud!te  who or is thought t@ be! still Jiving.  
I 4.  Regarding SPS2.003 tnd 6P82.003 

* r.1 #ow w e t #  tbc volunteers selected, w a ~  any rcrcening 
method employed? 

b,) D i d  a n y  t t r t  s p j e c t  f a l l  t o  have a vasectomy? .. > . 
. e  

1 c.)  Where any of the  teat dubjectrr subsequently rclcascd 
. .  ftea incarceration? . . .- . .  

I 
- 

* e.) Were any W j c c t o  tested for subocqucnt genetic or 

4.) bib any of t h e  tent eubjecte subseqoently Cothat bny 
ch i ldren?  With what result? 

roma t i c  damage? 

f.) Please l d c n t i f  the health s t s tur ,  nsmcr mnb addtcssce  
of each p* r t ic ipant  of thqse studles who l ~ ,  or i e  

.thought o be, stili l i v l p e  

ouk,';s d l c h  have been f f l e d  'egalnrt tho ".a 
a r e s u l t  of the ind$vibual*r participrtlon in tho cxparimcnte . 
o r  trcbtmentr d o c t i b e d  3n the Geptolnber 20, 1 9 8 4  rc6ponscb 

healthy Pudan YO Q untcate were-: ' t  :&!o&c~l  
exposure . 
Was t h e  AEC i n  my ua 
R a d h t f o n  following W 1 ole-Body Radiat ion, .  aenductcd  by D r .  
Eugene Saenger a t  the  Cincinnati  General Hospital? 

* 
? . Plcrrc'= do 'ti& a l l  l e g a l  c l a i m s ,  together with . l t8  s t a t u 8  or 

r ..I- - 

- 
6. P b m t  ibcntify b p - w  . 8 O W  C 

+' 1,  involved i n  the study, "M~etabolisrn of 

3 0 0 4 1 U 8  . . . *  .. 



8 .  *Regardin SFS.3 601: what t e s t s  and follow-up examinatlone 
vcrc per P orrcd provide! the baoio for tha statement t h a t  "none 
of the daathr were rolatod t o  plutonium exporllre and tharc f e  
no evidence t o  rug e a t  t h a t  plutonlum lnjcct ion influenced 
the course of the 1 lsea8e~.~ 
Please provide responecr t o  those questions by Novcmbcr 2, 

1984. 

.tinccrcly, 
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Follow-up Data: 'SIX of the prtlents dit8 In less than I art, three I n  1 t o  I 

IkL. 1983) and eh e rtrtur of one 4s unknown. #OM of the deaths 'ua~ trlrted 
to p l u t o n l n  cxporutr and there Is no evidence t o  Suggest that plUtOn?m 
In ject lon !oClucnccd the course of the biserstr. The bodies of four of the 
dtctrstd patlents have been studfed for rertdurl plutontm content. Yith  the 
orerrt ion d b b  thrtr rtud!rs provfde I basts for tstlaratlng plutonlm bodV 
burdens from plutonium uttnsry trcretfon rates. 

cars, thnt (no to 14 years, rnb four after 20 yerrr. d ne i s  stfll ltvlng 

3 0 0 4 1 1 0  . I  . 
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O b j t c t ( v t ( s )  of ? t o  
sUbttiMcN the bo 

O a k  on the dlrtrlbutlon and nctrbol l m  o f  there 
needed for evalurt lon of the health hrrrrdt of 

cxpotun to these and telcttd substrncet. 

Shott D t t t r f p t l o n :  fn 1947 a t  Rochester, fo& human 8Ubjhttr were lnJtcte4 
Intrrvenautly wlth 0.17 t o  0.3 nlcrocurlt  of polonfm per kg bo& wtlght  
m d  4 f f f th  subject  uhs given pDlon1Um otal!y. fetal and urlnrry exwedon 
rates  wen neg-491. 9 . + 7o . p*;.. t.’ 

In Boston, Hexrcrrltnt uranlun*ypr given to 12 tnlnal brrlfi tumor gatitnth 
Blood, udnc an4 feces 6mples uete obtained \ f w c  smples were obtrlntd 
rt biopsy and autopsy m d  were studfed rt Osk Rldgt (Oct. 1953-0cb 1959). 

tn 1965 a t  Lor A!BmS h e  mean trhrdt tImer (of mlc~orpher~s’lrbcltd wlth 
urrntum-23$ through the gar t ro lnt ts t ln@l  tract uat r k d i t d  I n  $1 normrl 
adults, Pirtlch rfrct yere about 1gO to a few hundred mfcrmcters 
dlrmtter. ?he mean trrntlt tlmtr were $4.5 $16.6 WrL 
I n  1967 a t  Rochester, lttff-212 .cis$ almfnittered d mouth to three human 

. frcnttarr rates were compared wtth thost for two subjtctr U ~ D  t c c t l v t d  
lmd-212 fntrrvenourly. the uptake m d  rettotfon of  lead In red blood C d I t  

f o \  low-up b r t r :  All o f  the brrln tumor patfents dled o f  t h e l t  d{staie  ul th ln  
less thn one &rid Ont-hBIf years r l k r  entcrlng the study. No folf011-up was 
obtalntd In  the other rtudtes. 

* v .  

1 

* subjects. 6 8 t t f O l f t t ~ t t l n b l  rbrotptlonr of 1.3. B: 1 and 16,OX mre found. 

c ww ttudltd. 
i 

3 



t o  My 6, '1 f 11, 61 
600 R I n  sln s l a  acute 
to  ttiticul f l r rabt r t lon  

one I t h  t d  t f m c  and 

and w h y  or plasma 
week for rirven weeks. Studter 

--+.., . . 1 e::, 
'P '-- - t JC'. 

sterol4 and ho 

t 
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Follw-up brtr: Conplttt rccovtry, It shm 
contcnttrtlonr rnd gtmlnrl et11 nulrbcrs was found ta be 
for dose8 of  100 rrl 'and below, 30 t onths for doses of $00 end 300 rrd m d  6 
or #II years for doses of 400 and 00 rrd, 

I return to (IP re-Irradtited sperm 
thin 9-10 months 

\ ...__a 3 0 0 4 7 1 3  - 
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Prlnclprl Imesttgatot(r): C. Alvln Paulsm 
---~--~~-~-~~---~-~~~~~-~~-~----mo-.om*w~orn*-m.oo.m~om.rnme..ooo~e.~o..ooo.o~.. 

O b J t C t l V t l 8 )  o f  Projectr 1) To n l r t c  rrdi&tlon dosage to.c?~rnges i n  gonsaai 
function, 2) to u t l l t zc  the rrdfrtton onrdrl changer IS mans tor rturiying 
pi tu l  t r ry - test is  Intcrre’lrtfOnshtpS, 3 9 to e%pt ore therdpeuttc rnd nedlcrl 
pretectfvc wrrurcs wlth rcrptct to gonad41 lrridlrtlon, 4) t o  explore our 

*. . a m e n t  concepts concttnf ng rbdlrtf on dotape expressed f n physf ea; term5 and 
. . the t r  rctrtlon t o  btotoglc tfftctr,  . e. 

* , * + a  

* I  . . :. . ‘j.’ * 

. 
f01 low-u Pita: Recovery of  cel l  morphology m e  tunctlon uere fauna 8f-r 

t ,-mrrIm o P 601 asyr. I t  art. concluded that  man t t  very srnrt l v )  i n  reprrd to 
; Sunporrry ttcrfllty, but I s  very r c s i t t m t  to complete stet11 t,y. 

. *  . 
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Funding Soumet- 4. 

~II.~.I.~cII.IIII.I..o- -...I-- -*.mwI--oo-*ILI-~*.-....*-~~. I 
i I Inrtltutlodrh 1 , (2) Unfv. o f  k l f f o m h ,  Berkeley 
I 131 UnIv. of Crllfornt8, San Francfsco 

I Princfpal ~ n v o t ~ g a t o t ~ s ~ r  (1) J. Ha Lawrence, C, A. TOMB% 
t )  John A. LInfoot 

t 

ObJertirtb) o f  kojrtt: To detemfne porrlble bentflctrl effects I n  vrrlous 
neopl rstlt rd wtrbo) t c 61 qtrrer 

. Short DascrCptton: (1) In the p rfod 1953-1959 the pltultrry glandc of 
prtfrntr wlU adv8ut4 nttrrtrtf  a m r y  ccrctnoma O f  other endocrlna 
rc lb ted  dlstrtrs wCrp rrrqtrtr utth krmr from thc 184 lnch qctot ron  s t  
f4nt wlth the 340 #kV brslod h k m ,  9rtef wlth thr 900 MY a1 ha prrtlclr t 
*be#. h 8 t S  et 24,000 t o  30,000 rad ta the pl tul trry were 0 vtn. 
4 2 )  nervy prrtlcJr trrrdirtton YO$ used (jD68) for the Irrrdf4t!gn of the 
pf t u l t r y  I n  d f m g r l y  Cushtng'r dtterte, and chromophobe ldenbmiL #If t h e  
lkltry and i n  metaboiic Ulscrse ruch IS diabttlc rttlnoprthy, metastrt\c 

!,erst end prort,#~4c crrcfnoma there w e  p arc rensltlve to hormonal control 
prrtlclc frtadl.tvbts sed for Oir tc t  tumor I r r rd&t jon a t  Other #j&s I n  

I 5 )  3, R. Crttro x .  LIIw-I-I.I---~I~~L~o~.~w-~o~I.~~.wwI~~~o~.*~.~~Io~L.o~....~.~I~.~o~.~I.~~..** 

. 

P 
' I  I '  

through the p l t u f  

. (3) Sfnee 1915, 94 

r.iht anlocdne e fi d organs of he pltulury. Heryy 
)he bo* *re 4 .  J, turnor b6unUiltIrr trn k rkpuatelr 'btlhertob. 

unrctettrblr trrctnkr p f  $he 
pmntcrr hmrt been rnd hcavler I t t f C 1 C S .  

103 prtltnts had bttn treated. Cllnlcrl 
rnb lrborito rtudfrs wen conducted tvrrjl 1-8 necks on survlvPrt. Tflntu- 
nlne of tht 8 wl th  mctat t r t lc  circlncinrr e r e  Slvtng I n  1959, the longest 
btlng 4 ycrtr port Irtrdlrtlon. 

42) Four htndttd m d  twenty rfx patienis have h i d  htrvy pert lc lr  thcrrpy. 
In the sedet  of 66 r t l e n t r  wlth rcromegrly, 90% h i v e  hrd a complete 

.meliorrtion of the P r dfSe8Se process estbblfshfnp heavy psrtlclc l rndl r t lon 
the plbftr 8s pcln the pptlml fonn of trertmtnt rt the prtsent t h e .  

f&hlr strccos% n r u ~ k  hrvr ~ I C O  k e n  rchtevcd I n  pr t l tnts  d t h  urhlng'r 

9 
fallon-up D a h  (1) t Ciptil 1 

. ,. . 
7 . 

Utrtrte rn# l n  10 r t l t n t r  wlth chromophobe &denorMs. The results F n 
Uiabrttc retinap& Ire prmf sfnp, but  nqulre longer for low-up for 
dcftnft lvr  tvrluatfon. 

3 U O U  1 b ? 
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Short Dcrcrlptfon: In1 t tr l  observations i n  55 prtlentr treated to drtt 
(1960-19843 Ind!crk  thbt the ellnlcal ob rctjves o f  (I decrease I n  (11 frequency 

lncudlng k?ddhcr, or ( 4 1  In 3rOquon~  of relturer rrc-belnp achjevcd. 
of hemorthe e$ (21 fn wurolo lcrl deffr 4 tncles, 13) tub j tc t lve  complslntr 

- ... - 
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Project Chtcgomt fcletherspy ul th Pirtfclr Beams * 

D 

Follow-up Data: One hundred mqd,pln@ty-tlx patlents have been followed for a 
mlnlmun of 16 months. Crude survlvat d r k  t i n  e frm 11% for unrettckblr 
.grncrertfc earclnomr to 82% for s tages  C rnd D adenocrrclnomr of the 
$roctrte lndicrte t h a t  t h i s  noarllty did not demonstrate rduantag&r over 
'pore t r # d l t l o n s l  tadlotherspy and was therefore df sconthued., 

f 



- . .  

3 0 0 4 1 2 0  



1 . .  
Short Descrlptfon: (I)  Durlng the years 1956 to 1958, 67 prtltntr & 
4rrrdfrted wlth 10 WcY ~ - 7 4 s  brm the synchrotron. borcc were S250 R I n  5 
#&is or boo0 I? f n  6 ntks, patlentt with bronthogcnlc crtclnoma, tumorr of 
tht oral cavity and carc3nomrt pf the cervlx were tre8ted. 

Follow-up Ortr: In August 1958, o f  tht 67 s t l t n t r  treated, 25 had died 
wtthin 2 ytrrs af start ing trertment. A t$rcpuent report tndicatcr t h a t  
as of dyne 1962, $10 patients had been trcattd but wrvI11 d i t&  t s  not 
glvcn. 
(21 A cobalt-60 teletherapy uhlt.mr used to treat 227 PbtltntS wlth vrrfout 
trpcr of neoplrwr  Vroprcss tepart 'dated July 1956). 

(3) From 1972 to 1979, Hodgktn'r dtSt8St an8 other 1 ? nphmat were trerted by 
a combfnrtlon of Irprrotow to improve strgln m d  d agnoslt, . r n b  crrefu\ ly  
pl rnntd rrdhtion t o  fndlrrted organs of invo remtnt. A number of mal fgnan- 

* t t t s  MH treated f l th  ultrr hi h dose rate elcettonr to &tu& the effects o f  
t h t s  rr~~rtton. fitwont -61 ra&pactjvr eminent lmpjrntr were r lbo  ev,lu- 
stcd, Mead and neck ma !r fgnrr)cl@s were s jected lo cmbinqd Wrtment 
rchcdultr, (nclullng Urug prc-trtrtmcnt and (01 1 t-cOuf$e rad.dl~tf6n, The 
t tns t t l z tn  qurlftlts of  hydrorqrurcr )nd cytortne 8tbblnO$fbe were tested on 

hair fool f ic le  Indfcrtlng system before belng tested on mlmrl tumorr and 
patltn.ts. 

f 

*< . ,  . _  
3 0 0 4 1 2 1  



Follow-up Data: One p r t l c n t  hrvtnp i n  tnapcrabla gastrlc wl Ignmy treated 
wlth 8 tomb!nrt{on of rolchlchr and rrdfrtlon u p  ftl l l  CIlvC 6n# gave 116 
tvidtnce of the dtierse rfter Y yew$. 

I 
a 1  

I 

* *  

t61 l n  19- 
kinds o t  g i t f e n t s  Wtro gtwn SOD R t o  rp tan and O t w .  one 
pattent rlwnl no hnutoqogle chingas when thr 14vel' wbs irrrdlcttd but 1 
profound ffi11 I n  t i f ~ l r t i n g  w h j t e  blood cells occurred after trrrdatfon of 
the rpleeh The bthar p i t t c n t  responded to Itvet Irradlrtlon I n  1 YW 
und4ttlngufrhabtc rrm we cnongrrr VCbW 1 tns a t t a r  rptarn l r ~ s d { + t t 6 * :  I n  
both lnrtrncer the pcrlphorrl rrhlte count went from about 100,000 t o  20,MO 
w l t h  8 fast retutn to prttrcbtacnt Iwels. 

d a t o m ~ w  the attects 8t tobrlt-bB t clrthtrr y on certrfa 

8' . (7) Ourlng the p@klod'1964-196? tn I r t u e  a? thp optfomI tmr  dose I n  - .- todtrtfon therapy pf c)f$$r p t  tk t s o  hagus, halt of the cases ttrrtcd 
reccircd CObllt te1@thctrpy doses o t  &W roentgen8 l n  four weeks and the 
other half rtcetved doter of doOD roentgens I n  $ix wwks. Dirappebrrncc of 
clyrphigli yd tue'lve months survival w e f t  coapated I n  csch group. 

* A  

--.---I--__- 
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follow-up brtia Tht linear rcccterrtot ms u ~ t 4  cuctersiut ty for t~crtment 
pstZtnb d t h  qycorlr fun ofdck the ht h doses of decttont to t he / I n  
which b u . m  trlble wit,! this, unlt d k ,  eradicrtion of t be)? l f f l c u l  t 
lolons, and 1970, Or. B t t a  tcpqrted vc r few tecurrenc L up to 5 ycatr 
rfttr tmtntnt qqbrp~tfon at? Van 9 . ~ # ~ f l ~ ~  

of 

.- .' - .  
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Short PeSWfptfon: I n  1938 two prtltnts wlth p0lyCythemlA verb wert t t t L t t d  
vlth ?a Over UH next 10 years, 119 pat l tntr  were treated. The atlentt 
range4 In rl, from 19 to 75 e4rs. O f  thest 56.5% were male rnd 4 h  
fCn81C Ty teal doses wen K to 6 mtl of P-32. The pstlentt wurlly 
mcrlrtd mu t t l p l g  Uorts over b ptrIo6 of rtvtral yews. 

.~ . . . .  , 
x 
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Ptlnclprl Invcsttgstbrttb I 8 .  Y. A, Lou-Beet; P. He AQgelet 
2 t L, F. C r a m  

~ ~ 0 0 0 0 m 0 ~ ~ ~ 0 ~ ~ 0 0 0 0 0 ~ W 0 9 0 0 0 0 ~ ~ ~ ~ D ~ 0 ~ ~ ~ 0 0 ~ ~ ~ ~ 0 0 ~ ~ 0 ~ ~ ~ ~ 0 0 0 ~ 9 ~ 0 0 ~ I ~ ~ 0 0 9 ~ ~ ~ 0 9 ~ 0 9 ~ 0 0  

Objccttwr(s) o f  ?to cctr To detcmfne changer I n  the blood-fonnfng organs 
8nd the ptrtphrtrl b i ood rs an b d t x  o f  ttpoture to total-bo@ irtrdjrt4on. 

% 

t )  fraa 1942 to 1941,-~tfentt ntt trtpored utlng 180485 kr x-rays to b 
tot81 dose of  NO It at d o y  rrtet of 10, 15 or 20 R/dW. Prttents 
selected wlth gnttertrble me$rstWc canter bug &le to tolerate toetchre. 
Slr pat t tn t t  tece1vC.d the pIrMed 300 R. Tw cturttd but dldn't hnl'h. 
Three patf tnt t  Cot lowtd 'Ipngtr thsn 6 months. No kkrlorqtlon of blood 
count or @enera1 health was attrlbutrblc to rrdlrtlon. 

- - - .  

9 3 0 0 4 7 2 b  -- 



* 
4rtbUirtlon total I n  

t.efftct was lymphocyte dcptetrlon. 

4) Three groups o f  patients weft treated In the petlod 1965 to  1966 

1 chtonlc hcmrtologlc dfmrdtrr 
2) ncoplrrm 
3) &cute lcukerfr I n  relapse 

' e  

Elcuen rttcnts u t t h  &cute or Subbcute ltukerhr here trtrtcd with 200 t o  
900 R o! totbl bo@ lrr&dlrtlon. Of these, 6 showed tncompltk su prcsslon 
of the leukunla process, 5 rhowed rpprrtnt complete or near1 cornp P rte 
supprtsrlon, m d  2 had trrly deaths (one pat(ent was treate dl twlct). . *  

* Q  

0) In the ptrlod 1961 t o  1962, patlents wlth aetsrtrtfc or lncurrble 

hmatol?~ic prrrmcttrr were fol loued for 6-8 weeks subsequently. 

who had not n c e l r t d  revlous rad?+ or chmothcrrp were  glren 
B ! t. . * who ncO!rY c ow 98mma radiktlon I n  os t t  vafylng from 85-336 R. C (nlcrl bnd 

.1 

.., . . . 
9 

. .C , . .  . .  

- - .  e 
3 0 0 11 i 2 1 
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P L S W  t erst  I6 01 the 
p&tlefLtS Fol  I ow-up A d  Dat~m&t@j$ stud t d  or o $ 'do obl?f$ i  ra i A th the boron 

dco oundt then In ust It wa not p S S l b l e  t o  a t  
M%ut unuceptablr damage to nom1 tlssues and the proJtct was 
df scontl nutd, 

's, 

e bdtquatt tumor control 

.. . 

5 

I 

j 



S i o n  Dcscrl tton' utlng the prrlod 1939-1974. tcvrrrl t t S i ~ C h  p r o j u t s  
were u n d e r d  td Pnprovt thtrrpy of crnctr Bnd other diseases b methods. 
utlng r&dlofs%q. Radiotrotopes (such 8s fodIne-lJl, 011 1 lm-t;, gold; e given t o  patfcnt, under rt Idly controlled conditfonr 

~ g 1 \ ( Z o t b l b  O f  the tbal08Ctlvlty b l n c l l y  111 dc e4n:sh Pa l  rdtm-100 
was admlnlsttred by d l r e c t  inf$ltrbtton ta three atftnts to study t l W e  
and tumor response. tn01 I L-nlI 1 f i u d i  yttrhn-9 pa l  h t r  were i m  R lrnkd for 
trcrbntnt of csrtrtn crnetrr, notrbly mctdstrtic rerst rnd pPOSt8 
carclnmnr,. I n  8ddltlon. yttrlutr90 oxtdr prrticu P ate rodfotrotopQr w1s 
rrtibllrhed 8s !gent gu?trbJo foor locbttzlng t rd lat lon In 8n firer by 
tnjeeting the rrtev. supplylhg that mi. Thfrty-ffve p t  61 Prtfents wlth 
rdrrnctd ond othtrwf re uncontyot 1 r b l t  c m e r  benefited from lntravrrcul8r  

, rbnlnlstritlon. 

' 198 m d  otbtts) 
cktcmlne? whether thelr trcabncnt touI d be P m roved by &or P t!on tat 

8 

. ' I - - . - .  .. - .. L... ._ ..... . ... .. , I' 



A i  ttrnr of death. cmpnpletr intomstion uat f oufiht to det t mlns cause of 
aeath. When rvrllrblt, the porbottm ftna ngt w e r e  rev emOD . 
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ng ~ o o C - o o ~ o  S o u r c e y  ~ ---* 
tutlon(r): 11 tllnton Lr rrtory 

¶b Mtrr Yo* Unlverrlty 
IC) Oak RIdge Natlonrl Lrbotrtory 
2 Hawrrd Hcdfcil School 
3 Lrwrcnce kdtat lon k8borrtoty 

Oik Rldgr AtsocI8ted UnlverLltles 
4)  Oak Rldgc Witfowl Laborbtory 

General Electric Company 

1 
1 

Princlpd 1wttttgrtor~s)r la) J.  E- Wltth and J. R. Raprt l b l  Unknown 

Short Dtrtrfp$?on and follow-up Ditr: 
trl  5hlrldqdt t W  of 1-lnch dlmeter c o ~ t r f n l n g  P-32 were used.. Exposures 
were mdt 7 ?qttfllp tho tpyw glrpctly on the ~ n ,  8" Qbroupt of ten heattlpr vo untor ,  erch were eqgreb to doses of 140 t 11 np. ?he dose 
n q u t n d  to prodvcc 8 v l t l b l c  N a t t l o n  In 602 of  the pto 18 was found to be 
between 170 an0 200 rep. For an erythema tht dote was ttmlned t o  be 635 to 

r 

4 
613 r ~ p e  ( R ~ p O t t  d8tep Sg46,) 



-- ''-_I_ 

. sFsll.Ob1 (con't) 

-&) f k t n  subjects were exposed on t h t l r  l e f t  lourth finger to 200-600 R 
.of 1 Sb kv x-ryt  t n  r slngle t osure. Microsto lc obtervatlonr wcrr made 
before and after tttrbacnt. ?Report dated 1941.) 

S) Durlng the prtlod 1938 to 1963, inttrnrl trridfrttonr urfn 9-32, Y-90 an4 

studied In pattents  ulth pal ythcnl8,  chronlc leukemlrs, multl l e  nyetoms, 
prttantr tecrlvlnfi fntrrnrl frrrdfrtlon over the p i s t  05 years hrve been 
cl orsly lo1 1 owed, A hl h patcentbgc pO4t-@oem e1mWatlonr hare, potn 

1-131 were c o n t h u d  and their cltntsql therrpruHc ma W a d  f ctton effects 

lym hogmuloses an4 thyrot i disorders, tnclubing thyrold cart P nom. The 

Qbtdned on the decease d patients. 

4 4  In  1950, SIX rubj-6 rectlved a fwnlllicutits of trltfmn )y inhrlr- 
tfon of (soto i t r l \  lr?teled hydrow~ gas. trittun concentritto In urtnt 
wa, monltorc t i  for 1 rubtequcnt bays. 
4b In 1952, subjects Ins Ir d HTO rrturrttd oxygen for 4 to  5 mlnuter, the 
M 1 r e t i l a d  In tM bo ktefn tbroEposure WE, obtslntd k9 rubtractlng the 
mo r ~ l n ~  frm e ,% jn&p+ 
4c) Also tn i9f2, aeasurtl mounts of trltlm 6s HTO w a t t  tngrrted by rdle 
r*bjrcts. Venous blogd and u d n @  wfo monitored for trlttrh rctfvtty for e- 
#/2 t o  5 hours ,ubsequent\y. 

4d) The lont am of subjects war Cxpored for varlablt lengths of the to 
vattout rtttvltfcr of HTO I S  uattr va r and the HTO I n  water. Trltlun 

e + t t t v i t y  qn urtne ms plonttorrd. (l&.) 

t 
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001 (con .I 
( i f 4 5 0  uC1 of DL-gtutarlc actd-l-fM were lnfcctcd I n  a pbtlcnt to 
tnvcrtlgtk rJhether s thertr of BenctJonet rotein 1s related to that o f  ~ c l o n a  globulfn. Ur .T" nrry m d  ertplrrtory CO- s were ~ a r u r t d ,  (1958,) 

.- 

of  glucose studlad ulth C-14, tty CQ-2 4n explreb rlr tamplet* 
. -7 

deflclency on levels o f  
ceretwospln&l f lu ld ,  
(5) Retentton tufwe data wlth C I - I S ,  Sr-65, and radium wfe obtained. (1959.1 

(6) An ana c013yr uas use& to  Rnrture rcHvl& l n  blood to  detewlne the 
cltrrrncc of  

ntnts, Interpreted as reflcctlng hepatk  uptake and excrctlon rates. 
X - Rose Bengal tn the l iver. The curve has tw exponential 

ii%*) 
(7, 8 and IS) (1965.) A study war conducted to measure the Ion -term retention and locrlltrtfon of  tuhnetlm tn humans fol lowhg both oral en intravenous 
bdntnlrtrrt4on and to dtrlvc Inrthcmaticrt nodalr for trcretion, whlch are very 
useful In drterdnln the trdlatlon dose to hmsns from technctlun Isotopes In  

9s"lc m d  

the f i rs t  week. whole b& countlns an6 txcreta raerrurerncntr wete mpde for 
60 d $D me Unlvcr(1ty of Werhfngton obtrlned rnU rclmburred the f U b j e C t S  

ptovlblng the e ulpmtnt nrklng he whott body counting rnb excreta 

1 
the bo& T h y  are f faportant from both medical rnd oecupatlonrl rtandpotntr. 

LspWl he6 8t the r nfvtrtlty of Yishington C1 Inlcrl Rertrrch Center for 

for x t l t  ttrvtclr. The part lct  atton 

w c t ~  rdr ln ( s tc~aa  to 8 rafectt hy pluslclrns a t  the 
ntvtrsf?y of UasMn on Horpltrl i n  Scrttlt. The subjtctr were 

P PWL personnel was limited to 

-< Y I merturrrmntr AEC but nbt :ht rn 8 Unjytrsff,y malyth9 of  the Yarhlngton d a t t  fby prttlcip PNL p r t  i Ictprt!on Mono was ' funded tv 
b -  

. . 
c *. 

tnvlronmentrl Ileala foundatfon {HEW). )Ilho PY e body count P ng rnd excreta 
- v - 4  

.I 

"'Pdlj was i6mInl~ter td  ta 14 ro7untecn 

%& Sf# o f  th4 vofuntecrs weft 81so Injected wit\ @!A rt Vlr!oUb 
i n t t r v r h  before ond rfttt the admfnlrtratlon of th, 
rnd PHL contrtbutlons t o  the ttu@ wn funded hY M C .  

phyrtdrns f the Hanlord 

surtncntr uere made PNL for one year fpllwtn adinlnlstratlon o f  the 
Pa Both the HE* 

* -  v,. . ~ 7 . L.. - .. 
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19b) To l n v t r t i  ate the r~krrtion I n  mctrbo’lic patterns rttrttd to eaneet, 

vir lous comgounbs for the study of thtlr mekbollm I n  bone, parathyroid 
t l w e  \IWP lunp, prncrers 8n4 braln. Research uhs 41 Y Gttd  tawrrdr b E d C  
ptt@boilc prttetnt m d  t h t l r  rlkrrtion by nrl tgn8nt ptoc s w s  &nd tgy therapy, 
rnd r\ro twitdp the dcwtlofm!nt o t  useful dlrgnortlc tests for early nalio- 
firnu. 

mtthlonlnt, tcc R netlm9ha m d  todfne-131 wtn used Thcrt e r e  us@U In ‘ .  

1 .  

*,. . . . I  

w* 4 
* .  

, . ’1’’ 

-. .. 

. .  

1959.) 
an0 cell  
p l  rtclctr 
urlr a d d  

v o l  w 4 t h  P-32 
with Po32 
with C-14 01 UCOSC 

(11) The rrrtrbo’lfc turnover of rlnc-65 Was studied, using r totrl bo+ 
counter. (1966,) 

grrm rgtnts m d  found to 

. .  



.. . , 

. .  
p 

_ .  . .  . . 

. .  

.: , . * *  ' .  . 
. .  

.+:. ' 

I -i . '  

I *  
- -- 

3 0 0 I! -I 3 8 

. .C  , : i .  

11 . . .  

*. * .. . . 

L 
1 -- . . I _ . . _ . . .  - ..--.. . ...... . .._ ,. . 



3 0 0 h '1 3 9 

r 

. .  



For lou-up Ditr: 
'la the body n s u l W  tn ver ma 1 trdlrt on dose8 to thr.yolunkrrk The 

produced v t t y  wtl dose, due to thc U8ntitf88 of radio sotopet Involved As 
b Conttpueace, no fot19U-u$ d b p  bcqu rftton was tonridcrtd retWt8Y. 

short hrlf i f c  of k P o n W  rnb 4tr mall residence t1.a 

p" lnrotuble c,ptulet require I rbout lt4%0uys to pws fhrou 
\ 

the body bn4 
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