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FACTSHEET HUMAN EXPERIMENTATION 

A B 
Pro jec t  Name: Date Started: 1T40 1 x 4  

A. Neutron Therapy Date Terminated: 1942 Present 
B. Heavy P a r t i c l e  Therapy 

Iden t i f i ca t i on :  

Pr inc ipa l  Invest igators:  

James L. Born, Richard A. Carlson, Joseph R. Castro, Claude Chong, 
Jacob I .  Fabrikant, Alexander Gottschalk, Robert P. Kl ing, 
John ti. Lawrence, John A. L in foo t ,  Bertram V.A. Low-Beer, 
R o l l f n  K. McCombs, Edward Manougian, Franco Sanga l l i ,  Wi l l iam M. Saunders, 
Henry H. Stauffer,  Robert S. Stone. 

Responsible Government O f f  i c f  a1 (s 1 : 

Object1 ves: 

To t r e a t  certafn m d f c r l  d isorders w i t h  high-energy p a r t i c l e  beams t h a t  can 
be prec fs r l r :  localized t o  the desired t a r g e t  area and del  i v e r  therapeut ic 
r a d i a t i o n  &&e# wlth nfnimal rad ia t i on  t o  surroundfng areas. 

Short descr ipt ion:  

1. Neutrons t o  t r e a t  mallgnant disease (1940-1942) 

2. Protons ( f o r  p i t u i t a r y  ab la t ion)  t o  t r e a t  metastat ic CaBr (11/54-8/55) 

3. Alpha P a r t i c l e s  ( f o r  p i t u i t a r y  ab la t ion)  t o  t r e a t  metastat ic CaBr 

4. Alpha p a r t i c l e s  t o  t r e a t  p i t u i t a r y  disorders (acromegaly, Cushing's, 

(10/57-3/72); t o  t r e a t  d labet ic  ret lnopathy (3/58-12/69) 

df sease, Ne1 son's syndrome; chrompophobe adenoma, Pro1 act1 n Tumors 1 

5. Alpha p a r t l c l e s  (Bragg peak) t o  t r e a t  Parkinsons disease, Braln tumors 

6. Alpha p a r t l c l e s  (Bragg peak) t o  t r e a t  s o f t  t i ssue  tumors. 

7. Helium ions t o  t r e a t  AV malformatfons (1980-present) 

8. Helium ions  t o  t r e a t  cancer (1975-present) 

9. Heavy charged ions (argon, carbon, neon, s i l l c o n )  t o  t r e a t  cancer. 

Follow-up vf  s i t s  include rou t i ne  physical  exarnf nations and i n t e r v a l  h i s to r i es ,  
and appropr iate support ing c l  i n i c a l  laboratory studies and diagnost ic studies 
(special  endocrfne studies f o r  p i t u i t a r y  tumor pat ients,  etc.). 

A t  time of death, complete informat ion I s  sought t o  determine cause o f  death. 
When avai lable,  the  postmortem f ind ings  are reviewed. 

(2/58-10/79 ) 
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Deaf Secretary Rodalr 

X a prccfato yous tcpttmbct 20, 1984 response to my car2icr 

1 am aware of the difficulty in retr iev ing  6UCh 
reguest f or an accounting of radiation experiments pcrformod on 
humin rabjectr, 
informtion and rocognf:t, as you dot that  rvch Information f e  to 
Son4 b r g t W ,  inconplotp. RowcvcrI t h e  res onse r a i s e s  (I nuinbar of 
quootlwm on whlch I kould appreciate f u r t  e t  c lat l f ica l ion ,  
1. a.1 fie transmittal  memorandum from Assistant Sccretar 

pttwlpiece LO the secretas 6 t a t t 6  t h a t :  "Many oY thc  
original  records are currcn ly unavailable bccauao t h e y  .r 
have been l opt  or dC8tCOped,? 

l p a r c  provide the Dcpar$mcnt'r licy regardin the  

OthCr UOCUment8  Sc lAt ing  t o  rsdioloqfcal fxposure of 
t o s t  rub r c t 8 t  #m loycer, military vetcranr, 

omb tcr I in the  p a c i f i c .  
? l e A m  albo tdent l fy  of fo t  I; made t o  m a i n t a i n  these 

of thc andlvidoals t o  
tnapla lofig-term evaluation. 
@lo mer-rodurn alvo  State6 t h a t  for both voluntocr 
etudiee and medical trentmant it wan mgcncral practlce 
t o  inform participant8 ... with tcrpact t o  the  purpose 
of 4 b O  and the potential hazards f n ~ o l v e d , ~  

1 rntructton of t h e  medical tecor legal rdcor a and 

t *+idowpiin d e,~)'f ah# resid ntr of 18 spds uhleh  rcccfvcd 

documento, tba  namgo and ~ U b r c o a e s  P 
. &$out from rtombofitti 

b.) 

pleare prnvide 81% documcntation supporting t h i s  
ctatcracnt. ,. 

4. Please provldr a l l  eupporting documentation supporting the  
summary fact sheets  provfdod t o  the Subcommittee. 
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6.1 mat Yore . .  tho / o r r v ~ ~ ~  Of ... tkarq t ~ ~ t ; ~ t  
b.) f l a t  tracking and Uocunontptlon' was rkln\aCncd on these 

ni+)risLa p C ~ t t  $pt 21 ?ay *pa 9 montS bcziqas 
E.) Plesrt fbrn . f &ha bcalth 4k4tur namge end addtcf i sc~  

of each pas I t  c 1 pant of theor!rtud!cr who is, or is 
thought t p  bef still Jiving. 

Regarding SFS2rOOL end 6382.003 
8.5 flow w r b  khc voXuntc~tr ~e' lcctcd, wai any tcrcening 

b,) @id any'tcrt  s p j e c t  f a l l  t o  have a vasectomy? 
e.) mere any of tho t e s t  dubjects subsequently relcascd 

frm incarceration? . 
6.) bid any of the  t c r t  subject0 subeeqarntly fothnr  any 

children? With what result? 

e.) Were any Qubjectr t c s t t d  for subscqucnt genetic or 
$oms t i c  damage? 

netho i employed? . 

. E b l  Please Ldcntif the health sta tu8  namca end a d d ~ c s s c e  
of each p" t t le ipant of thbse studies who 48, or i~ 

\thought 0 be, still 1- - 
b 

$ ~ l e a B k * m  l e g a l  c~airpq, together withAta s t a t u s  or 
outcoma $is! have been f i l e d d  
8 rcsult  of t e inbivipual'r participation i n  tho cqp@rimente , 
or trcbtmentr Uprer(beb i n  the prptcmbcr 20, I984 rcbponsc. 

f 

healthy p u m n  YO ! untcata w e ~ ~ ~ ~ ~ z & U l o I o p i ~ l  
exposarer 

Radiation fo l lowing H x ola-Bocly Radfat lan,*  aanductad by Dr. 
Was the AEC in m y  wa 
Eugene Saengct a t  the Cincinnat i  General Hospital? 

6, PIcUe $flCf)tifg b+!pOeL 11 an U h l C  

+*  7. involved i n  the study, nMetabelism of 

. 
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8 .  * *Regarding SFS.1 0018 what t e s t 8  and follow-up oxaminatlone 
vcrc performod ptovldc the barir for the statement that 'none 
of the darthr Were relatad to Plutnnfum axgosore and t h e t a  f a  
no ovldcnce t o  rug e8t  t h a t  plutonium injection in f luoncad  i F-1 -. the cour6c o f  the h a e e 8 . .  * I '  , 

Please provide rc'sponsts t o  these qucfitlons by Novcmbcr 2 ,  
1984, 

. Gincercly, 

$7 

k t * 
-. 

b 

b 

t 

. '. 

b . .  
5 

L 

f r '  +. 

_. 

7 .  

'.-e ', ~ 

mcluc~:.: 3 0 0 4 b b 3  .. 



i a  ' .  

. 'E  *. 

5; e 

Follow-up Drtr: 'Six of the prt lcnts  dled i n  less than I earl three i n  1 t o  I 

fOcL t9B3) an4 ?i e status o f  one 4s unknom Wont of  the deaths ' ~ r p  relrted 
t o  plutonfmn cnpbrurr and there Is no cvldencr t o  suggest that plulonlm 
lnjcct lon W l u e n c r d  the  course o f  the dfrersts. The bodies of four of the 
dtctrttd prtlcntr hrve been studled for ttSldU81 plutonfufn COnttnt. Yith the 
oreret4on data thrrr ttudjrs provide a barfs for tstlmatlng pfutonlm body 
burdens from plutonium urlnsry cxcrctton rateta 

ears, thnt fn* to 14 y w s ,  rn4 four Cfttr 20 years, i ne 1s stfll ltutng 



... 



Prhclprl Inurstlgrtot(rl: We E. Sitbarskin Polonlm) 
3. B. Hurrr (Lead- I 12) , Y. M Sweet (Uranium) 

~.~o~m~m~o~*~o.~o~~~m~o~~.oo~~o~~~~o-~m~~.~...~~om.~~~,.~,.~~.,.~.9~.~~~..~~. 

Objcct t rds t  o f  ?ro ect: Data on the dlrtrlbutlon and nrttbollm of these 
SubSttWrt thc bo 6. W8S needeb for tvalurtlolI of  the htr\th.hrzrrUt o f  
expoturt to these m d  ttlcted substrr)tet. 
Short Pcscr4ptlon: I n  1947 i t  Rochester, fos M a n  subjects were ( n J c c k 4  
1ntrwtnourly wfth 0.17 t o  0.3 nlcrocurlc of polonlm per kg bo@ welght 
Bnd 4 fifth shjtct uit given polonlqm oral!y. f ~ t r ~  an4 urinary e x c d o n  
r r t c t  nn l n e j ~ Q ? y # u  ? , t ? - . t i . - * . -  * , e, 

In Boston, Hewrlmt uranlm*tvpr gIvsn to 12 (mfnrl brrtn moi patfcnts. 
Slood, urtnc and feces 61nples *re obklfted Qtut rrinplts were o b t d n t d  
r t  blopsy rnd autopsy m d  were studled ~t Oak f ldpt (Oct. 19f3-0cp 19591. 

In 1965 r t  Lot A{& the mean.tr&nslt tfms Cor mlcior hcr~s'l8bclcd wtth 
urrnlum-23S through the grrtrolntertfn@l tract was r k  I t d  fn 57 r rpm1 
rdults. Par t ic le  sires vert 8bOUt 190 to 4 fcw hundred nfcromttcrs 
diameter. The wan trrntlt tlmar were $4.S $16.6 b r r .  

B 
b 

I n  1967 r t  Rochestet, tad-212 was a~mintttered b mouth to three human 

. Cmcret4m rrtes were compared 4 t h  thort for two tubj tc ts  who r tcaivtd 
lead-212 1n+ravtnoutly. The uptake and retention of lead I n  rtb blood c celfr 
rrrt ttudttd. 

I' 

Follow-up Data: A l l  o f  the brrln tumor patlentr d l d  o f  the f t  d&e ul th ln  lets t h a  one m d  one-half years rfter entering the ttucty. No fpllw-up WAS 
8 obtrtned 4n the other studies. 

r r ) , b  .a rvbjcctr. 6rstrolnttstinbl rbtorptionr of 1.3. i.1 and 16.0% utre found. 

% 

3 0 0 i i b b b  
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Follou-up brtr: Complete recovery. u shm 
concentrr tons rnd geminal cell numbers MI found to be 
for 6ctst~ ot LOO t i 4  me below, $0 t ontht for doses of $00 m d  300 t a d  rnd 6 
or wrt years for doses of 400 and 00 rad, 

a nbrn t o  J tc-itr8Uisted sperm 
th ln  9-10 months 

3 0 0 4 b b 7  



Fol tow-u Ditr: Recovery of ce7l rnarphology m a  functfon wt r t  touna rtur a 
mx~mm or 601 days. I t  was. concluded t h a t  man i s  very rcnrt l v +  In repard to 

-. - JSunporrty p .  rterttity, but 1s very rtrlttant to comp'lett sts t i t  tjr. 1 Y.C. 

-. . - .  * -. 
- t '  
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' FOI ~ou-op ~ a t r :  )tcrturcmrntt mh'coritinued f o r  at'tqtrt 6 * t t s  $or rrch 
pattent. The studies Mer6 not dettgnttl to m l y t c  the l ~ t t  effects.  

! 

* 

? e 

0 



4 2 )  ticavy prrtlc.lc Irrrdlrtbn was us86 (1068) fer the l t tad i@t tgn  of the 
pltultrry tn aCromcgrly Cushing'r dttease, and chromophobe aatnbmat df t h e  
plkltry 8hd tn metaboffc dttersc such 4s diabctlc re thop i thy ,  matritrt!c 
breast m d  prostyt4c pr t lnom rhcrc Me p LtL rentf t lvc to hormonal control 
throu@ the p l t u f  ky r .  hd Wocrtnt  ehd organs of he pltul taty .  Heryy 
p a r t l c l e  lrr&dia$ 4 s  b s t d  for direct tumor lrrrd 4 tlon a t  other fifth tn 
phc body h t r  *.  tumor bbundbtlcr k i n  be rdcqurtely W4nert@d, 

. ,. * 

W four hundred rnd twrnty six patient's have hrb hcrvy part i c l e  therapy. 
In the s t r k t  o f  66 rttrntr wlth acromcgrly, 90% h8ve hrd a complete 

6s psln the ptiml fonn of treatment at  the prcrcnt the* $!$t !%!%I w w l k  h r v i  6180 b m  rthtevcd i n  pr t icn t t  4 t h  UShfnp'S 
dirtrse an8 tn IO rtientr wtth chromophok rdenomrr. the results f n  
dtrbrttc fitfnopat& wt ptmislng, b u t  requfre longer follw-up tor 
dcftni tfvi tvalurtton. 

. *rmellotrtlon of the P r dlsersc process estsbllshlnp hcavy partlcle 1FtJdlBtlOn 

t 
r 3 0 0 b b 1 0  
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hort Desctlptlonr l n l  tlrl  observations I n  SS prtlmts trtrtcd to drte f i~eo=i9841 i n a l t r t r  that the ttlnfcal o b j e c t l v t s  of  e dacrcrtc I n  (1) frequency 
of hmorrhr es (2) I n  murolo {til dcffcltncles, (3) subjective comptrlntr 
lncuolnp hc?dhts, or ( 4 )  In !ryqurncy a t  ielturtr rn*belng rchfevcd. 

**-, a 
L. -%- . . 

'* ?% &*-,.--I.. 

. * . '  ..- .. - 1  
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. Project Citcgoryt felethcrspy nl th Psrtlcle Berms 
0 .  

Fol 1 ou-up Data! One hundred Dfid plnev-tlx patlentt have hen fol I owed for I 
nlnlmun o f  10 months. Crude turv'ivrt data tan e from 11% for unrettctablr 

;pprastatc h d i c r t e  that  t h i s  modality did not demonstrate rdvantagct ov?r 
pore t r4dlt lonsl  radtotherspy and w i t  therefore df scontlnuad.. 

,pmctcrt~c crrclnomr t o  82% for t t r p t s  C rnd 0 f rdcnocrrc?nomr of the 

3 0 0 4 5 1 3  
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Shott Drserlptlon: (1) butlng the yews 1956 t o  1958,' 67 prttcnts &% 
trtrdlsted wlth 70 MeV x--fays from the synehtotrm bolts were 5250 R i n  5 
weeks or 6000 R tn 6 uttks. p a t f t n t s  wlth bronrhogtnlc crrctnoma, tumors of  
tht orrl caY1ty rnd carctnmrt pt thc c t r v l x  were trertcl. 
Foltou-up Data: In August 1958, o f  the 67 ug atfcnts trested, 25 had died 
wlthtn 2 yews of rtartlng trtrtment. A s sequent report  $ndlcatcr t h a t  
as of dune 1962, 310 prtttntr had been treated but wurvlrl dst4 ( 5  n o t  
gfvtn. 

(2) A cobrlt-6d t t \ t thetapy uhltwar used to treat 227 p r t f e n t t  wlth vatfour 
types of neoplrmm, (Progress report 'dattd July 1956). 

(3) from 1972 to 1979, Hodgkin's dlsarta and other 1 r rnphmas uete treated by 
a combbatton of l rpirotw to lmptove ctagln 8 m d  d rgnosis,.cnb carefully 
planned trdlrtion to  indlcrttd organs of tnvo w e n t .  A number of malignfin- 
t l t r  uen treated wlth ultra hi h dose mte electrons to )tu& the effects of 
thls rrllat{on. $hromf -61 pt!l.otctfvt B e m n r n t  fmplrntr were a1 50 tvrlu- 
rtcd. lkrd and neck mfignsfldgt were s jected ta combin$d Wtrbnent 
rchcdults, fnct udlng drug pte-trcrbntnt and spl f t-course r&d(rtfon. The 
renrltlrb~ qur\ltlcs of hydro~fyurer and cy&stne rrrbfnostde wte tested  on 
4 hrlr fol 9 W e  {ndlcatlnp wstm before belng tested on mimal tumor8 and 
prt l  t np. 

. 
;rT . . ,  --..--. -. - .. 
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f a 1  low-up b r t r :  One patlent hrvtnfi an lnoptrrblt gartrtc ma1 fgnrny trebtcd 
wl th 8 tmbhrt4on of ro'lchlcine an6 ry3iatlon ups ,til 1 c l i v t  and gave no 
cvldmce of the dfrtrtc rtttr 2 years. & ,  

:*. ,,.*,:. (5;) Ourlng the perlod 14524966, cobrlt-60 and ctr4m-137 teletherapy unltr 
' 

' ~*'&tgnmt Qlseert. H v d l f l c a t i m  o f  the*at*nn-B t o  prrmlt e\ln!erl  
re used I n  8 comparrtlve cllnicrl tvrluition tn tht  radlrtlon trtrtmcnt o f  
layntnt of 8 c t t ~ ~ 1 ~ 1 3 7  source uas rchlevtd and the radletton from thtc 

l l ed  cllnltrlly to evaluate the pttnttrl  rolr of thla 
lnlcrl rsaiotncrrpy l n  conprtlson w(th cob81 t-60 rndtrt4on 

' 

and part ~d wren)  $%ptrttnct w f t h  orthovoltage radlrtton. 
I61 ta 1% ~ d r t o m ~ n r  th* affects af tobrl t-6d t elrthcra y on cettrlo 
LInds of  c8W 
pattrnt 8bmMl no har tdog ie  chrngts bhen the 'llvtr wIL  Irr&dhted, but a 

tofound fall In clnuloting whlfc blood cells occurred after trrraiatton of 
phc s ee undls!\n qshrbtc tm m t  enanpas wrut t tn  atrcr  rp3e.n i v w d t a t i m :  I n  
both I&wet the trlphotrl uhfte count Jnt from about lD0,OOD t o  20,MO 
wit+, a Castmtutn L prcttcrtmnt teue1s. 

&o prtlents ere glvsn SO0 R t o  sp ctn an6 \ l w .  One 

the ether prtfcnt ttrpsndtd to I(vW lrradlrtlm In I YAY 

(71 Outing the pekfod'l964-1967 i n  0 stub af t& aptfml tunor lost i n  
trd'lrtlon therapy pt c ~ n ~ q r  p t  the t w  hagus, h r l t  o f  the c a m  t r r r t e d  
n c e l v t d  cobalt telethcrrpy doro a t  d W  rocatpens 4n fout weir an6 the 
athtr hrlf TtCetVeO doter of bo00 roentgens tn 81s warkc. Ofrappeatrncc of 
.ct.sphrglr qd tuelve months rurvlvrl uefc couparea I n  each group. 
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Short Destrlptlon: tn 1938 tu0 prtftntr wlth polycythedr V t f L  were trt l tcd 
utth ?a, Over UN nest ¶O years, ¶I9 patlcnts wcrt trtDtt6, the a t f a n k  
range4 In 8ge from 19 to 76 errs. O f  these 56.5% were male rnd 4ht  
fmrla Ty tca l  dose8 mrt ! to 6 mCI of P-f2. the p r t f t n t r  ururlly 
nctIut6 mu 'p t l p l p  doses over 8 ptrlod of several years. 

._ . . .  . a ! 
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Prlnclprl 1nvttttgatbrtt)r 1 B. V. A, Low-Beer; P. HI Aggalw 
2 1 I. F. Craw 
3 3, dm Ntckton 
4 G, A. kntlreus 
5 I E. L. Smgcr 

I ( . m o m ~ o m . m ' ) m o - ~ I o L o ~ o ~ - ~ w o ~ o 9 o ~ ~ m o m o ~ ~ 9 ~ w * o o o . o o ~ o o ~ o o o a I o o * . ~ o . o o ~ ~ w o ~ ~ o o ~ ~ o ~  

Objtctlrr{r) of  Pro t c k  To detcrmlne changer l n  the blood-formfng o r a m  

Short k w l p t t o n  rnd fotlw-up: 1) from 1043 t o  1950 a total of $2 

fndlvldur px osurtt v r r l t d  from S t o  50 R arcasuteb on the bo& iurfbcc r t  
* trch ttth h& The tot81 accumulr t d  doter vcrlc4 from 100 to 390 R total-  

centre1 plrne of Me body yrrled frm approxlmrtely 60 to 264 R. t h e  total 
tlrpted tlnc Yron the fMt to the trtt trermqt yr 1 d c tieen rnb 92 
dayh l h @  32 p8tfents treated In'thlr manner hqr fo{ &w&I&r~&$r oplcst ly 
for perfodr 8 ton# 8 4 4 ~ ) s l b U  bfr trertmnt. % d I o n  c s t  pcrlod o f  3 obseriit1op)Pr nmbrr of t h k  grbvp 1s.sht md ohc+hr f $errs, the  
average for -&up . -  at  . 4 h o l e  ..tu.* 1 s  ~ p p r o q ~ t e t j r r t ~ y  -+- eatsI, 
2) Fra 1942 to 1944, pittents were cltportd uslag 180-185 kv x-rryr to r 
t o t b l  dose o f  390 R rt dope rat$$ of 10, 15 Or 20 R l d y .  Patlent8 
selected w l  t h  gntreakble nc~r) t&tic  cancer bo\ rblc to tolerate roccdurr. 
S IX  prttentr reetlvtd the ptcMtd 300 R. fwp started but didn't h c h .  
Three ptl i tnt(  Cot lowed lpnger than 6 months. )lo dekrlotqtion of blood 
count ~r general health uas atttibutiblc to radlrtion. 

rnd the pwlpkrrl b 1 008 I S  rn h d t x  o f  ercgorure to tothl-bo6y lr trblrt lon.  * 

rt4entspetr trrrtcd ulth X-rryr gtnerrtcd by 100, 2bo and 1000 tv .  

bo& dott bS m t b W C d  On the t k h  hC Cb1CUlrtcd tlSSut dose 14 th t  

4 .  



-..- - . .And LOO R. tnrtc vol uiitcerr were film fracttonbtd irrrdlrtlon total In4 
1 R, Ho.btood rlterrt?ont ere noted In the 21 R volunteer group. In the 
thers, the prcdomhsnt.tffect was lymphocyte Ucpresslon. 

4) thrtc groups o f  prtlents were treated In the pcrlod 1965 t o  1966 

1) chronlc hematotoglc dlrorderr 

i n  rclaprr 
* s t  

Eleven rtlcntt uf th  acute or subacute l tukeda w e  trebtrd with 200 t o  
900 R o! total bo@ trrrdlrtion. Of these, 6 showed lncomplete LU prettlon 
of  the leultemlr process, 5 showed apparent compl etc or near1 comp P tte 
suppretrlon, and 2 had early deaths (one patlent w i t  trcate dl twlct). : 'r 
0) I n  the perlod 1961 t o  1962, patlentr d t h  raetrttat4c or incurable 

who had not recclrcd prcvfous radlo- or chmothrrrp w e r e  given 
gamma rrdlrtlon (n doses vatylng from 85-336 R. C f Infer1 (nd 
parameters were folloued for 6-8 weeks subsequently. . F 
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*k- t c u t  16 OF the 
fo l  patients I m-up md Data-$@% stud t d  or o % '{to obI?f$f ra t 'a ch the boron 

cc ounds Men i n  use It WI not p ssfble'to a t  e adequate tumor control 
M2out unuceptablr damage to nom1 t i s s u e s  an6 the project wnt 

-% 
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Gort D t s C d  tlon* rfn$ the ptrlod 1939-1914. several rcrtrrch projtCtS 
were u n d c d  td !&ove ther8py of cancer an8 other d l W W 8  b mtthodt.  
urlng rtdblS%S; Rrd~o~rotopts truth 8s fodtne-l3l, 981 1 lm-fi, gold.: e # h e n  to prtfcntt gnber rf t fdly controlled cond(t4onr p d p i n f n #  whether theft trcrbnsnt torrld be m roved by absot t!on (Qr 

pea i tet{oni  O f  tht  rddlO8ttWty a lnc t ly  1 8 1  tR t rnech Palf@dlm-lOQ 
was rdrnfnfstertd by dfrcct l n f f l t r j t i o n  to three aticntr to $tu@ tiwt 
and butor response. tam1 9 l - n t I l ( c u r t i  yttrfunt-Q prllrtr were I m  ! lrnttd for 
trtrbntnt of ctrtr fn errreerr, natrbly rntUttrtls P rta%t an4 prost8 t 
catcIf1m8. In pdditlon, ~ t t r j u ~ - 9 0  oxtdc pattfcu ate todfoirotope~ UBS 
cstbb'l{shed 8s 

rdrsnced ond othtmt sc uncontTol1 r b l t  cancer benefl t t6  frm f ntrruatcul &r . r6ni n l  s t  rat I an. 

* 198 rnd others) 

B 
#Qrnt rultrb)p for l O C b \ f Z h g  t88irtIDn In 8h 

injtctfnp the a r k @  rupplylng thrt m a .  T h l r W f i v e  of 51 pat 
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Prlndprl  Inrestlgatotttl: I!. Hsrttrl 
-ObJctttrc~s) of Project: to  dctemlnc optfmm fractfonbtlon of trtrdtrtlon 
for crncctJ to tvrlurtc r spltt-bost technf 1 ue tor radiotherapy of crnccr, 
rnQ to drterm!nt the t f f e c t ~ v ~ n t t r  of tr44rt on therapy for tht replonll 
lymph nodtr weas  a8 i n  rdjuvant t o  surgtv for crrclnona of  the breast. 

*o---- mmmm. -.-o w - ~ - o m m m m m m  ... m ~ w o m ~ . o ~ * m . ~ . ~ ~ o o * m o ~ o o m ~ ~ * o . ~ m o m o ~ m * . o o ~ ~ - . ~ o - -  

. a _ .  ".. , . .I ... 



Pthclpr l  fnvtrtigatortr): 1 1 6. MI Oob ns . .  2 Y. Rtcd 

1) Ourlng I 25 yew perlob, t / ~  t o  9PO/rS, OYYF 500 prttcntr with 
hrper t~o14t )m.uwe studled i n  great betr i l .  Outing the tltst feu days 
after trerbwnt thr bbsrtvrtiont tssentlrlly reflected Una? t tred funCtlOn of 
the m o l d ,  but u!th the passage of tlac, the obsrrrrtlons reflected the 
effects d rrd4rtlon. the chrngtng patterns of lodlnrtcl  comPoun4r tn the 

.4lood, &lttr&ttont tn r)k of r ~ t u r ~  gf the ra4Io1ctlv11J to the thyto!d, 
an6 the robs ucn ttrtln of the functional c8paelQf of the glBnd ptmlt rn 
analyrlr nf & r\fectt o\ trdl#t!on. 

S) In UIC 1948*)966 trlod, f!i patients were $;rrtrU wlth theraptutlc docet 
of b13t to  dcrtrgl hyrold tlttur. Doses rsngee ftoa O f  t o  $29 mC1, In 1960, 
of 55 prtlcntr, t 6  were k n m  to be dead Others btlng fo l lmd.  

P 
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Fundtng L.oImm*mCmmaoo Source- - ~ * * d o . . J .  ’L‘ 
fnrtltutton(t): 16 Cltnton La oratory 

ab W w  York Unfvtrsltj, 
Le Oak RWge Hrttonrl L~borrtoty I 

2 Hhwrrd Htdlcrl School 
3 Lawrence k d l r t f o n  lrborato 

General Eltctrlc Company 

Rtdgc Ascoclrtrb Unlvrrc 7 tfrr 

I 
Rtdgc Natlonrl Lrborrtory 

1 
Oak‘ 

I )  Oak 
I 

Prtnclprl 1nvertigatottt)r la )  Jb E. Mirth cnd J, R. RapW 
lb)  Unknm Ill) ; WIkron 

4) E* C. Anderson, E. Plnson, V. t o t e  8 C. Y. 

S) C. U. tlong 

2 F a  0, MOO* 
tl. lwrente  

: VOdBpieL 1. 

..~,~.~m*r~cm.rmr~r~~~o~.~~..~~~~~m~~.*~~o~.o~mmmo~~mo~~~o*..~~~om.~~.~.~~~*om 

Ob3eetiwb) f Pro4ect: 
2 Ta %tu@ trtnsplrntrtton of tlssuet and whOlc organs 
3 To curlurtc 

of the hrm8tologlcal response obtrlntd from Welt use 
4) To dctcmlnc‘ the dlrtr ibution of trlttm tn the human b o 9  resultjng from 
surface contmjnrtion, tnhalrtlon rnd lngcrtton 

1 t o  &tern P nt.the btologlcrl effects of trrrdtrtton to tht rk# i  

effects of tnternrl Wadia t ton  frola P-32, Y-90, tt-90, 
Bnd I 1431 nhtn e hcrrpautlcrl ly rirtd fn certrtn dOeaset, and the rwa’lurllon 

Short Dcstrlption and follou-up Pita: 
161 Shtrldqda fckr of  l-Inch bhmcter cofktnlng P-It e r e  used.. txpbturrr 
*re nrdt tp.?pltfnp the Ipyfca qfrectly on the c ~ n ,  Tw Koupt of ten 
hebltrp Y O  unteerc tach ueft q p 9 f t 4  ta bofer of 140 t o  11 ?Op. 7ht dost 

was found to be 

613 rtp, (Rtpbft date! )#I611 . 

requlnd to prodvcc a v l s l b l c  feactfon I n  80% of the 

r 
between 170 me 200 ye For an tythemr #e dose t o  be 635 to 



. SFSlI.O(I1 tC0n.t) 

.-yc) f t t t n  subjects wrr exposed rn thclr Id; tourth H n  er to 200-600 R 
.of 1 Sb \rr x-rays t n  r rtagl t  e osure. WIcrorco lc obserrrhons were made 
befork an6 r f t c t  trerbncnt. ?Report dated 194h 
2 )  ourinp t% B w & q w * e y ~ n \  R s j  q dpPncrt.6 
P60 R to t41  O& $-TY Irr 
ttrnrplrnt Seven ot cr pbtfgnts t t W v e d  doses of 354 or 450& . ne 
treatment apparently was not successful but turvlvrl time tiasn t stated. 

upprtsr roetton t o  I RldfiW 

3) Durlng the ptrlod 1938 t o  1963, fnttrnrl trt~6latlonr ustn P-32, Y-90 an6 

studfed I n  patients u?th pQ1 
lp hogrrnuloto rnd thyto1 dltordcrr, ~nclublng thyrofd care n m .  The 
pattents r6cetvtng h t r r n r l  I r r r d f r t l o n  over the prtt 96 yean hrue been 
tl osely lot Ionrl, A ht h percentage poaW~or$em e~unlartlonr hire, @n 

3-131 were contlnuehnd thetr ttIn4sql therJpQutfc 8n6 tttrd s rtion effects 

o b t r h e d  on the  dectrre a pattents 

, chronte lculrtm~rt, mult l  l e  wclomb, dythmlr P 

P fnbr'r- 4r) In 1950, slx rubje&4c'rccelrcd a ftw ralll4turter of trftium 
tlan of (sate f c a l l  lrbded hydroarn qat, t t i t b n  concentratjo tn urlnc 
was monlton B t  for 1 subsequent bays. 

4b  I n  19S2, 111) tcts insplt 6 UlO saturated owfen lor 4 t o  E nlnuttr. The 

HTO rwln6 frm $be I% Insp/rt& 
Hf b tet8if1td 1R L bo dur t n tbewrpoturc was obtrlned by subtractlng the 

4 4  A l s o  in  WS2, atrrutib mounts of trItlm 1s H f O  w e n  !nQctted by nrle 
rdbjects. Venous bloqd m d  utlnr were monftored far trltlun rctlvlty for t-  

. f/2 to 5 hours )ubsequently,. 
44 The toter am of subjects uu Cxposed for vrrirblt lengths of fmt to 
varlour rctivltlts of  Ut0 as mtcr va r an6 the HfO I n  water. t r  tim 

. +ct lv iQ I n  w l h e  was ponftorrb. de) t 

? 
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k p o n n t  ~ a t i o n i l ~ b b o t r t o t l  

Lot Alms Scttntfftc Liboratory 
6. C. C. luchbru h 

7, T.44, Btrrlcl, 

Slorn-Kttterlng Inst.  for Cancer Research 
8 .  3. Se trughlin 

Unlr. Calltornla, Berkeley 
10. l4, Poll ore 

I t .  0. V. Tiplin 
Unlv. Ninrrc%etr 

$3. H. 8 .  brcrncr 
Unlv. Pltr (Strly) 

14. 0. Cbnrrtcrfo. 
Unlu. Warhinpton 

IS. Y. bb.)lelp 

6. R e  E. R d I U t d  

BEST COPY AVAILABLE 
Paciffc Northwest LD ! oratory 

Unlv. Calitorn T 8 ,  10s Angelct 

8. H e  E m  Palmr 

11. 3, F. ROSS 
f 

Short. Qcrcrlptlon: Durlng thc.pcrlod 1950-1980 inany trrcar studlo uere 
conducted on human 8ubjcctr fotm'thc'putposer of studylng the physlolov end 
mctrbolfm of 'trbcled subttrncet, tlturt 1y only a few subjects are (nu01 vcd 
I n  each rCu&. . No late rffcttr we expected ond 
been 4 #ppn)k fo)l$-lrp. Brfcf @tcrtptfpn @\ 



21450 UCi of DL-gtutrmlc reld-l-CN usre infected i n  a prtfcnt to 
nvcrt igrt t  firnether s thesis of  Bcnct4onct totein 4s relatttl to that Of 
clmr globutln, Ur Y nary and expfrrtory Co- \ were Maturedr (1958.) 

I 

3 Hctrbolion o f  glucose studied wlth C-14, CO-2 tn  ertpired air samplera 
I l h B . )  
{SI fcput~tlrl stud(tr w e  mdc 

between p ~ a b r r s h  ~IWU 

vrrtour C O t b h C  d ~ r t r r t  strttt. 
suspected hy trrldorttrontsm. 
i n  varlous dlt trrt  ttrtcr. They 
dtflcftncy on levels of todlvm, 
certbrorplndl  nul$, brrfn and s 
(51 Rt t tnt ton curve data with CI-45,  Slc85, and radium were obtained. (1959*) 

(6) An urn coy3Yr mr used t o  measure rctivt& Cn blood to drtermhr the 
clarrrncc o f  

onrnts, ln terprcted as reflecting hcpatfc u p t a b  and e%cratlon rrtet. 
I - Rose Ikngrl fn  the l4ver. The curve hat two exponential 

i % O * )  

(?, 8 and IS) (196%) A &tu@ ms eonducted to Mature the ton -term rttention 
and l o c r l i t a t f o n  of  ttchnctim fn humans followfng both oral rn Intravenous 
rdalnlstrrtion and to dtrtrc msthcmrt~tcrl models for mretlon, whlch are very 
useful In  dallminin the rrdfrtlon dost to humsnt frw technetfun Isotopes in 

8 
the bow. they are 9 rnporknt frm both medical rnd octupationrl rtrndpofntr. 

f(orp4hlfztd a t  the 9 nlvcrsfty of Washlngton CItnlcr l  Research Center for 

x P for x t tir tervkts. 
measurements an1 mrlyz\ng the data. ~ h f  

m 4  '$c w a n  rOnlnistert6 to 8 rubfcctr Qy phytlctrn% rt  the . 
nl.rrrsl?y ef Washin ton Horpttal t n  Seattle. The subjects wrt 

the Cfrst week. thole Mtly Counting m a  excreta mecturemcntr were mpde for 
60 d c. ?he Unlverbfty of Uoshlnaton obtolncb rng rtlmburred the fubjet ts  he vat t lc t  rtton hy PWI. gerkonnel w u  1Irplted to 
providtng the e ulpme t naklng 

AEC but nbt tht  tffify$fcf$y of Yashlngton 

he whole 

C.* c *. 

t P *( ' %  
r4sPnClj was idminlstered to I4 vdlunttets 
EnvironmtntrJ He@l$h foundatfon (HEHF). mo e boa count ng cnd t w e t a  

sureracntr were made lq PNL for ofit year f p l l w t n  abmfnWrrtlon of the 
TE8P& SI% of the volunteers wrt @IS0 lnftcttd d ! P , # h  a t  V 8 d D U S  fntcrvrh before #ne rfkr  the abnintstrrt lon of the Pa Both the HEHF 
and PWL contrtbutlonr to the stue ut- funded lw  M C .  

pbystcfmr f the Hsnford 



(9b) To invest1 a te  the alteratton t n  metrbollc patterns related to esncef, 
methtonfnc, tcc  R netfm9hn and iodine-131 ere used. These were used i n  * *  

vrrlous compounds for the study of their mekbollsm 4n bone, prrsthyrold 
tfstue 1 i rc r  Iunp, prncrtts 8nd brrln. Roe8tch uIs qf Ctrd tonrrds h S t C  
mtttbojic prt!crns and thclr a’ lktrt ton b mrllgnrnt gro#s$ti an6 by therapy, 
8nd also teurrep the dcvr1apncnt of utefu r ~ ~ a g n o s t f c  tes ts  for early n r ~ f g -  
nmq.  

I) 4n 35 pattents tm klnrtlcs  y l th  Ft-59 and te l l  volume uIth 9-32 
b? rurvlr8l a t  n d  Cellt, u2lfte rt1tr an4 ptr te l e tr  wfth 9-32 

di f ropto yl fluoto-phoiphonrte. 
c) 4 n t e m d  P uy metrbottmr o f  glucose and urtc acid with C-14 glucosC 

e C e - 0  rftrda 8-12 rbrorptton. 

.*;. 
. t  

*a 
. ... 

I 

.,’a ’ (10) V8rloUs h ~ t O l o # h l  8tudlc8 (ncluded: (1959.1 

~ and C-14 urlc rctd. 
d htrtt fafiction wlth 2-131 8’lbWdp. 

-? s:., Il l1  the  mt8bo\it turnover of zlnc-65 was studled, u s h g  I tot81 body 
counttt.  (1966.1 
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