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Dr. Gordon K. Soper 
Principal Deputy to the 

Department of Defense 
OSD-Atomic Energy 
Room 331074 
Washington, DC 20301-3050 

Assistant to the Secretary 
for Atomic Energy 

Re: Whole Bodv Radiation at Universitiv of Cincinnati 

Dear Dr. Soper: 

I am enclosing for your information a copy of the 1962 
Report to DASA which Dr. Saenger referenced in his testimony on 
April 11 before the Subcommittee on Administrative Law and 
Governmental Relations' Hearing on radiation experiments 
conducted at the University of Cincinnati. I was not sure from 
your comments whether you had been aware of that particular 
report, but thought you would find it of interest, particularly 
with respect to the matter of patient selection. 

It seems to me 
reasonable chance of 
extremely important 
the source of funds 
controversial. The 
a status report and 
in fact, going on. 
useful. 

that the statement that "there must be a 
therapeutic benefit to the patient1# is an 
reference. In 1962, neither the study nor 
for the post-treatment observations were 
investigators at that time were simply givi 
accurately reflecting their view of what wa 
I hope that you will find this information 

If I can provide further information to you, please do not 
hesitate to contact me. 

RJP:vra 
Enclosures 
cc: Eugene L. Saenger, M.D. 
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A N  APPRAXSAL OF HUMAN STUDEX ZN 

~DZOB!OLOGICAL ASPECTS OF WEAPON3 EFFECTS 

-. . . .  . -  

. .  
A. Introduction 

Thio memorandum considerr the sigdficaace of utilizing human data to 
determine radiation effect8 and to develop appropriate coontcrmcarorsr in 
relation to wcaponr effects. There are hvo broad catogories of rtudy which 
require ohacidation. One concerar itself with effects on hunrans, the second with 
effect8 on the environment in which hum= beingr exbt, . . 

. .  
In the initial consideration of there two categories one c.aa reasonably 

- 8 r r i p  effect8 on the sko=ryrtemr to group8 other than the Defense Atomic Support 
Agency. There rttadico of effectr on all typer of flora aad fauna arm of great 
kblportaace and little conriderdon h r  been given to the r0ng term effectr of 
high doeas of radiation. 

r :  
The prbnary problem of human dfectr of high dortr - both acute a d  

chronic - rcqukcr  comiderable furthtr analyrio in regard to proper al lotmctt  

between animal and huxnsn iPvastigatioa. 
. . of research t ime and effort. The obviour concorn the divirion of support 

L .  

c 
L .  

. 

+ - ,  I _  ' 

B. Philosophy of Approach - 7  

& ury problem b rsdiobio1ogy one i 8  iaterertcd ha two rtpectr. Tha firrt 
fa the discovery of general &ws or priAciple8 which 8re srronth.lly the rpmc for 
all a h d 8 0  all mnmmale, all large .Lnimnla, etc, The mecod arpct  i r  the 
dacumentation of epecific information concerrrirrg man. u8 gemrd p r h i p l t  can 
be demonstrated in r e v e r a  typer of Inimds, on8 m8y then 8 8 8 u X I C  that it is Frab&ly 
true for hamano. For example, repsoted studies have rhown that if an anha1 
io placed under auvere rtreoa, e. 8.' exercise to exhirustion or thermal burns, i t s  
tolerance tc) a given dose of radiation i e  leao than an ar?irnrl lacking the 8-e 
atrcier It i s  rerroruble tb asr\rms that human beings under otrcao tolerate 
radiation 1888 well than a healthy individual. hUlUaUvely such 8 concept i e  of 
great value8 quadtativaly i t  i m  of lsar help mince one ir not able to oxtraplate 
the apccific rtrera effects to different rpecier of u J m J 8  or to psopls. Nor i o  
one able to predict the eifect of a given rtresm in a human baing after obsenrizg it 
in an animal, Aderron (1) otater that the UIB of lrboratory animal8 is radiation 
rerearch programmoo is necessary in order to obtain a better undcrstandng of 
a xawler of the baric changer reoulting from radiation injury. Extrapolatiorr 
from animal to man 3, different if not imporrible. 

, 

. 

It is, however, quite apparent that mrny high dose effects simply cannot 
be studied in human8 because of obvious humanitarian coasideratiom, Crro csclrot 
rubjact pcopis to whale body doscn of 800 rad rlthoush ruclr a rtudy would be 

I .  - . -  8 .  



entirely fessibh in m animal. Thw many erperhant8 of radiobiological interett 
w i l l  continue to be dons t tn anbalm. 

. .. 
.. 

' 
Nsvettha~sra,  it i s  eaaentlal  t0 consider further wal l  planned rtudiar h 

patienti 10 long as the foUoriag criteria are fulfilled: 

. .  1. Tbsrr ir a tcaroorble changa of therapeutic bnefit to the 
p+tiUnt, 

- . 2. T& Ukelibod of damage to the patient 18 no greater tbrt 
- - .  - that racoiotcrcd from comparahle therapy of miother type. 

3. Tho hdlities for rupport of the patient and camplicrtbnr of 
r -  . d -  tm&nsnt offer all poarible medical ..dC08 for iuccerrful 

. ,  
rruint,zanca of the patient'r well being. - .  

. .  - 

, :  ? 

. .. 

The type of patieat u s - d y  eeltcted for whole body radiation exposure i r  
cn individual with cancer rMcb i s  far enough advanced either by direct extension 
of tumor or by metarkt ic  cprcad 80 am to eliminate consideration of attcmptr 
at curative therapy. ZFsuUy these patientr: receive nozlspcific ruprt ive  
troatrnent or p'zllbtb treatmezit by surqery, radiation or chemicals. The 
conrcquente of thes+ form8 af thcrapjj are u6uaUy helpfui but romeffmcr the 
uequalrs or complicatioas af the ~arfour treatmsatr are in tbemrelvss life 
threat+ning and cons;titute a hazard to the patient. Hence, whole body radiation 
therapy is no more U d y  to produce  toward requehe than mamy other currently 

. . ,  + 7 .  uceepted treatmento of o t h r  t y p e .  . - ' .  1 

Ardxnal rtudier (2) hava muT(;estad that small domes of whole body 
radiation rc t rv l ly  ptaEYste 
tumor  area^. In acute ra&ation inj?ry of humans intereating contributions 
&va bzan mad. bf o a m b e r  of worktrr. He-mpelmrao e t  sl (3) have dcrcribcd 
the ralicct fermer d acute radiation injury and these obiemtione Bars been 
mpii f ied  by Asdrew8 et rl (4) Clripnan (5). Howland et al (6 )  and others. 
A n  excellent review a&hg certain DBW di.gaortic criteria warn prt6eoted by 

atfect of subsequent radiation given locally to 

Thoma and Wald. (7) ~ I -  

Obrervatbnr h1:owbg therapeutic whole body rrdhtiorr have been made 
by Collins (8). King (9) a d  Iduller et a1 (10). 

AIthouFh tu0 h w  Fatiezto have been treated by whole body radiation at 
the University of C i n f f a t i  College to be valid statistically, we have made 
several iatcrtrting 0htvtrvatias8. In general, t h e e  studies have demonstrated 
the relative innocuouo zmhre of doses at or below 100 rad and have contintred 
e confirm the wel l  kzwnzz h s ~ z t d o ~ i c a l  chaapr. At 150 a:.d at ZOO rad u o  
have had responses to radiation of e c  type Been b groxp fx ai  tho acute radhtion 
ryndrome. W e  have had two came, one at 150 a d  one rt 250 rad, expire while 

I 

. .  
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m d e m t i n g  the hematatagic abnormmlitios of group 111 of the scute radiation 
ryndromc. There rcrpozmeo are in cancer patient. ruggertbg that t&e more 
reriour rsoponrs may aot be due 60hly to radiation. 
that patient8 With variour illnercres may be u a u r d l y  murceptible to radiation 
&mer where88 ''bedthy'' p8tlentr may be le88 affected. 
tfre effect of prolonged rtresr as found in fatigue wodd produce sfmilrr effects. 
Searcher for biological indicators other than blood changer &avo to date been 
unrawrrciing primrrily bscaure very few biocicemicrf 8 y r f u n r  b v c  beea carsfully 
rtndicd ba hpmuu. Cartab iadicabrr much li8 urinary beta upip0 irobutyric 
k i d  which have sppeared Lo be umefd fn accident vlctimr, item iP cancer patielLt8 
to be much Ierm predictive than one would have anticipated. 

C. 

These fiodingr also suggert 

h e  wondcrr whether 

Role of Future H ~ m 8 n  Research ln Relation a Remainder of Rsdiobioloqy FroFram 

P%un 00. cowiderr tho nature of the total problem of weaporu effects it 
b rurprirhg to see the paucity of humrn rtudier, This  problem is prcbrbly the 
mingle mort important area of biological weapoar hver~gs t ioo  to bo pursued in tha 
next decide, Such valuable diagnostic, proportic, behavioral and t?a+rapeutic 
information can ba gleaned from wcil pl.prred and executed studism in tiair area. 

Conthdng and future rtudieo of acute e x t e d  whole body radiation fall 

f 
I 

logically into the following categorios: 

. 1. Clinical evaluation - effect of variotu donar on eigsts, rymptoms 
routhe laborawry testa or new tests (newer biological indicators). 

. .  . 

. .  

2. Metabolic effccta - Effects of vrriou6 doses OA nutrition, iluide 
and electrolyte# and 'oiachexdcd sylrtemrr oi interest (k luding 
changes in tha immune ryrtem). 
Debvioral  cffcctlr - Effacto of radiation at variour dome levelm 
on human PerfomLPCe. 

Ghmge8 io effects With very  high. vary  
low and mF.xeo dose rate#,- together with cvduation of rirgls mu 
multiple &.eo ohodd be made. The concept of equivalent 
reuidual dose (Em) (Rept. 829) rhould ba investigated, 

of varioua parts of tm body. 

on the obrervotiono from theme rtudier. 

U6e of h b e l c d  prccuroorr. 
3. 

4. Dose rate rewarme - 

5. Partid body irradiation = Cornpariron of effect. of rhieldinq 

6. P t o g m r i r  - Development of criterie for patient c8ra bared 

7. Therapeutic methods - Adequate rupportive cart of patient 
receiving radiatiion. Development of new mathodm of prcvectroa 
and treatment of radiation injury. 

baaed on preceahg carexd invertigation of therapy and accident 
patients . 

8. Use of tealthy valunteerr - Lknited w e  of normal volunteers 



c 

D. Spscific Areas of Endeavor: 

1. CLinicd Evaluation - A l l  patbat8 who receive wholo body radiation far 
.II~ purporca rbuld be evaluated carefully utilizing all clinicd a d  laboratory 
abrcrvatioru which can be rcrrolubly obtained. CAinicrrl pattew related to dum, 
ceexirting dimease, nutrition Ud other wrametsr8 m8y thu8 be identified. 

ft  would reem imporW to c8rry tharr obrarv8~onr further at vrriour dose 
level8 am mort plrpPing for caprbfliuer of humrnr after trporurs depend on a 

> .- > .  knowledge of their eqected purfornzanco. * .  - 
- .  

2. Metabolic Effeetr - con- metabolic rnrdisr are needed. Little 
1s kibown of nutritional requirements and fluid and electrolyte cbcragcr in humans. 
6otaa Invertigatort rtate that there aapacfr are tot important in radiation injury - -  

. on the baris of animal rtudfer. There hrr not been enough human rororrch in 
thfr 8res to providr convincing &ata at rrry dore lovet Such information ir 

c - .  . emen&d in plznning patfsrit care. . . . :  -' 

Changer ir, DNA-RNA ryrtemr Ln 10 complex a mammal aa m m  mty b. 
difficult to find. 8o;ne preUxninary oboarvations in our lrboroto~ W c a t e  that 
further: at tadto  in this genard &rea may be fruitful, Mar.y other oyrtex=tr miaht 
be ruggtoted as ehown by the obrervstloru of Gerber e t  al (11) regardiog c r e a t b  
uria, beta rrchieobutyric acid and hyurory proline. T?ae use of labeled pttcutrors 
is ruggcrttd since at some time it w U  be necesrrry to dotermha whether certain 
c&ngcr following irradiation are due to 8 p O C i f i c  biochemical alteration. or are 

. 

"7 : - . . duc to rronspacific s t r o r i ,  r _  

.. 
Chingar in tho immune ryrtern have to date eluded mort obrervorrr who 

have sought them, W i t h  the renewed interest fn knmuno~ogy cantoring both a'mut 
the lymphocyte a d  thysnur, new kchdquer of study should be 6aught. 

3. Eehv iord  Sffectr - oa6 Of CpertiQn8 moat freq'UeaItly 8 8 h d  by 
fmiivic?ualq rerpnrit lc  ios pLtnnthg for lztrclarr warfare copcerns the effect 
of a given dore of radiation on mubrequsnt capability and priermaace of an 
iadividd or group. It i s  rpprentiy not croy to find a mo3tPhls tes t  or battery of 
te8t8 which m888uta the irI%porta~ hUX3.n fundow Of prriOrrM.UC0 Or decision 
makin3 such that one or more teste could be urcd Mora rod after orporurs to 
radiation. 

ApproprWe performmcs toot8 r b d d  be developed or adapted. These 
. tarts uhodd bGgiven to iubjects before and 8f-r e%porure to arcett8in C-CI 

the capability of &e isiaividual. 
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b p o r t a ~ t  to determine the change in effectr i f  Wr dore b given in 0.5 0 5 rroia1.1-8. 
There i r  much #peculation about tbfs problem at human level bared on animal 
rhrditr but no precise data h a m  been obtained in hwiaxu. Shilariy the effect of 
low dose ratem rhuuld be rtudicd particularly in relotion to performance teoting. 
The alfcct8 of high & I U S  (le0 - 200 ?U!) fallowed 
concoptr of equivalent rer idu~l  dore (12) would ba of tmporkrrce, Frrctfonatioa 
rtudfer r b u l d  be coPtinp.d. 

dJ1y &#e8 to t C 8 t  the 

5, Partial -7 Studam - Prtienta in whom various partr of tho b d y  
h v e  been rhieldsd wodd be compared to padenti w& h m e  received whole body 
radiation p.hg a rariaty of indicor. - L. ; 

. -  
6. Prog~orie  - Tho vast amount of data which could be' generated by the 

rtudier described herein r h d d  be collected, tabulated (Lpd prepared for computer 
&yair BO a~ to mako them data s r r i l y  at~ilo% for phycrictrpr, commanderr e t  al. 
Thfr function cSi@ well  be amigned to th8 o u c e  of the Sorgeoa of DASA or other 
seprarentativer of th4 rerpective Surgeon0 Ganmrrl to b u r .  presentation of the 
data in its mort Udul fonn. . 8 -  

.. 

1. T'2lsrapeutic~1vfethods - In dear of the horrdr i n v o h d  in thir farm of 
therapy, bsiore iacraariog tee do80 beyond 203 rad rll O I L I B a r d 6  to protect the 

- patient must be available and ready for imznedato use. The w e n t  rhodd ba h 
a cloan area with an aseptic treatment room available. kutdogon. marrow @hod4 
be stored urd ready for rehhoion before theram.. time for rainhrbn 

, w i l l  hrva k be determined. .. 

kr general one might coneider rtucrybg aadrrAi111oa druqr La htrmln.. 
kr rpib 01 tha great volrrme of work h~ tirfr rroa, z o r t  drug8 h v e  vaxio36 
drawback8 for h e  w e .  h e  8uch ckawoack i a  that it ir not pooribls to do drag 
teatin3 at aa L D E ; ~  level in humuzo. With the development of mkiitionel bioloGicd 
irrdicrtarr, how&ar, uuch drngr might be rtudiad at lower dore levels. 

E. FUTDPuE PLANS PEGARDfZiG FUNDING: The atudier dcrcribed above wi l l  
reqjirc t h  p;rrticiFatian of a z a m e r  oi research ccnterr 8z;d the daoulopcnt of 
8f I e l r t  a Abited number of rp6Cid fscilitfetr such 88  Z&tkUa d t a  crE;aDle of 
very high and very low doso rates ami appropriate Clem BtlJ t o e p i c  rooma aa 

. 
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