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Justification. In handling individuals or large groups of people exposed ti 
nuclear radiations in high doses, it is necessary to know much more  concer 
in: their metabolic ctangts. At ?resent the chance of survival a t  dose level 
above 600 rad appears to be minimal. By means of detailed studies of chan; 
at levels of 50 - Z O O r  it may be possible to find metabolic changes which 4 
help to prolong survival at higher dose ranges. The biochemical and immur 
logical changes within the human during the f i r s t  several  weeks post ersposu: 
have received little attention. 
ceived a r e  at present provided by personnel dosimeters, f i l m  badges and 
ser ia l  blood count6. The dosimeters may not be available o r  of the correct 
range. The f i l m  badges require special and difficult laboratory processing. 
Blood counts a re  sometimes difficdt to do especially fo r  masses  of people. 
Little i s  known of nu t r i t io rd  requi rements of expoaed individuals. 

The only estimates of dose of radiation re- 

The studies being carr ied out seek to find new biockemicd and irnmuno 
Thc detailed clinical studies wi l l  provide logical tests to evaiuate damage. 

new data useful i n  the procnosis and therapy of such individuds. 
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Item 9. Bricf Proposal and Objective. 

A. 3;.ief: 

The problem is that of obtaining detailed data of the clinical and 
1Lboratory findings in humam who have received total body radiation therapy 
in order ti' obLain new diagnostic tests and to obtain information to aid in 
their management. 

B. hpproach: 

effects of total body and partial body irradiation so as to have a better under- 
stanLing of '.he acute and subacute effects of irradiation in the human. 

dicators of radiation effects in humans. 
tigatad at present a r e  urinary aminoaciduria and alterations in immunologic+L 
patterns. Cerrain orher parameters such as creatine and creatinine excre t im 
and he..rr.atolo+-zd effects a r e  also hein? followed. 

The long t e rm program envisions carrying out the various observations 
at dose levels of 100 rad and gradually increasing the dose to 150, 200, 250 and 

' 300 rad. Eventually doses up to 600 rad a r e  anticipated. Also comparison of 
effects of radiomimetic drugs with total body radiationwill be studied. Com- 
parison of effects of total VS. partial body radiation will be studied. 

Selacriai of 2atients. 

Thesc studies a r e  designed to obtain new information about the metabolic 

The inisal studies a r e  pointed toward the elucidation of biological in- 
The major parameters being inves- 

Patients must be in relatively good nutritional s t a t u s ,  Le.,  able to main- 

The patients 
tain their body weight. 
utilized becausc of variations in amkloaciduria with menstruation. 
usualiy lave normal hematological values. 

Women with an  active menstrua3 cycle a r e  usudly not 

During the first year only patients with metastatic malignancy were se- 
It now appears feasible to include cancer patienta who do not nec- lected. 

essar i ly  have distant metastases. 

Technique of Study. 

phases: A pre-irradiation (control) period of about 2 week6 and a post i r rad-  
iation pcriod of 4 - 5 weeks. 

For an individual entering the study, his program is divided into two 

The pre-irradiation period allows for the most part at least six determ- 
inations of each test  to be done. Thesc observations are listed in Table I. 
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Item 9. Approach(Techaique of study- continued) 

Table I 

PRE AND POST IRRADIATION OBSERVATIONS 

1. Complete history and physical examination 
2. Temperature, pulse, respiration 
3. Body weight 
4. U r i n e  

a) Volume 
b) Routine urinalysis 
c) Creatine and creatinine . 
d) Chromatography for aminoacida 

5. Hematology - Hg; RBC; WBC; Differential; Hematocrit; Pkte l s t r ;  Retic- 

6. Fluidintake 
7. Medications - Fluids, Antibiotics; Stercids; Narcotics 

9. i3looa total proteins; urea nitrogen; soaium potamsium; chlorides; COz ; 

ulocytes; Erythrocyte sedimentation rate 

5. =---a - -- - - -1 - - --*---L----G-* - - -- - G--,----~~-*---h~---; -----.--=---- ”-- 9; -mm$er-en+ -- t -c+s 

creatinine 

All data is reviewed by the medical group prior to irradiation to be certain that 
the values a r e  within normal l imits and that there a r e  no glaring technical e r rors .  
Several sham irradiations a r e  given to permit accurate dosimetry. The patient 
is told that he is to receive treatment to help his sickaesm. 
of subjective reactions resulting from the treatment. Other physicians. nurses  
and ward personnel a r e  instructed not to discuss these ampects with the patient. 

The patient is then given t o a  body irradiation. All of the tests a r e  then 
performed on the following days after exposure: 1, 2 ,  3. 6, 9 ,  12, 15, 18, Zl ,  24, 
27, 3 0 ,  33 and 36. 

There is no discussion 

I 
1 

It would be desirable to have each patient on a metabolic ward but at present 
this facility is only in the plaaning phase. 
w i l l  be allotted for this program. 
ment of Psychiatry a bed has been made available on the Psychosomatic Ward of 
the hospital. 
careful psychiatric evaluation and more individual attention than is possible on the 
Tumor Ward. 
patients receiving radiation therapy with whom the patient can exchange experiences 
Thus the emotional and psychometric response of the patient can be better evduated 
in this milieu. 

When it becomes operative, one bed 
Meanwhile through the cooperation of the Depart- 

In addition to the studies described above, the patient is given a 

The environment is far more attractive and there are no other 
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Item 9. B.Approach (continued) 

Analysis of Data 

The design of the study at present is such that the patient serves as his 
own control. Since the radiosensitivity of the underlying neoplasm is either 
known o r  d e t e r r h b l n ,  it will  also be possihle to make comparison of patients 
with radioresistant vs. radiosensitive tumors. 

The collectiou of kta follows with some modifications the plan described 
13420-447, 1959) and described in Tables by Thoma a d  Wald (J. OCCUP. Med. 

VI and V I I  of Saenger's paper (Am. J. Roentgenol, Rad. Therapy and Nuc. Me& 
.84:715-i28, 1?65). 

Al l  data a r e  recorded on score sheets (5 at present) for transfer to IBM 
cards in :he u s 4  way. It thus will be possihle to perform any type of anzlysis 
either in our laboratory o r  elsewhere. These sheets can be readily adapted t* 
other similar studies to facilitate comparison of raw data between institutions. 

The i=ajor difficulties to bc overco.=z ere a? fcU+v..r: 

The appropriate immunological techniques a r e  not well understood. 
At present we utilize the standard paper electrophoresis of blood proteins which 
is insensitive. Initial studies with immunoelectrophoresis using polyvalent anti-' 
human sera  from the goat and horse provided patterns whose interpretadon was ' 
too complex to be useful. 
the use of univalent sera. 

This aspect of tke work is being reoriented toward 

Techniques for identification of breakdown products of DNA by paper 
chromatography a r e  just being developed and will  be improved over the next 
several years. 

C. Related Sub-Tasks. 
e 

The projects of Drs. James Nickson at  Memorial Hospital, New York; 
Dr. Vincent Collins at Baylor University, Eouston, Texas; and of the group at 
the Naval Medical Center, Bethesda, Maryland, a r e  investigating other aspects 
from somewhat similar view points. 

There is close cooperation hetwecn our laboratory and that of Dr. A. Luzzi 
Dr. Luzzio is workin! a t  the Army Medical Research Laboratory, Ft. Knox, Ky. 

on the development of complement fixation tests as an immunologic& tcchnique 
utilizing in part blood f r o a  patients irradiatcd by US. 
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Item 9. D. Other Information. 

TSe project is su?pr t ed  by a team compased of qlldifiea investigators' ' -  

from szveral departments of the University of Cincinnati College of Medicine. 
The project director is E.L. Saenger, M.D. ,  Associate Clinical Professor of 
Radiology and Director of the Radioisotope Laboratory. 

All pliysical aspects of the study such as dosimetiy and supervision of 
certain laboratory studies is under the Grection of J.C. Kereiakes, Ph.D., 
Assistant Professor of Radiology and Director of Physics, Department of 
Radiology. 
H. P e r r y ,  M.D., Assistant Professor of Radiology assisted by H. Horwitz, 
M . D . ,  Assistant Professor of Radiology. Drs. Pe r ry  and Horwitz a r e  also con- 
cerned with clinical care of the patient. 

The selection of ~ a t i e n t s .  their workup, clinical care and supervision of 
many of the iaboratory studies is under the direction of B.I. Friedman, M.D. , 
Assistan; Clinical Professor of Mcdiciae and T. Wright, M.D. Instructor in 
Medicine. 

Aminoaciduria and some preliminary studies of purine and pvrimidine 
.--zhbsli:n-. ;:c cirri=? c'lt 57 3. Ecrr;., ?.f. S, , Regearch Associate in Pediatric 
and G. Gucst, M . D . ,  Research Professor of.Pediatrics. 

Total body therapy and the partial body irradiition is directed by 

The dcsign of the study and analysis of data is directed by T. Sterling, 

Ccrtain aspects of patient care  and preliminary studies of some psycho- 

Ph.D., Assistant Professor of Preventive Medicine. 

metric tes:s Ldrninistered before and Jf:cr irradiation a re  directed by D. Ross, 
M.D. ,  Associate Professor of Psychiatry and S. &%plan, M.D., Assistant P ro -  
fcssor  of Psychiatry. 

Internal Medicine, Pediatrics, Psychiatry and Preventive Medicine. 
This study is therefore a cooperative o m  of the Departments of Radiology. 

A new metabolic ward will  be built within the next several years. At that 
time thcse study patients will be assigned to that ward. 

E. Background History and Progress.  

have described changes in nitrogen mcrabolism following irradiation. A l l  have 
shown increase in nitrogen excretion following total body irradiation to various 

hfeffotd and hiartcns have studied aminoaciduria by paper 
chromatography in rats. Katz and Hastcrlik, and H e m p e l m ,  Lisco and 
Hoffman have studied aminoaciduria following radiation in humans by means of 
paper chromatography. Hempelmann, c t  al, found aminoaciduria in 3 of their 
9 canes. 

(1) The background of this projcct is presented as fOUOW6:  Several report 

. laboratory animals. 
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Katz and Hasterliic reported increases of as high as ten times normai 
values of total daily aminoacid excretion in 4 patients. Quantities of individual 
aniinoacids excreted varied from 2 - 20 t imes normal valucs. Atnormal values 
wcre found as early as 12 hours following exposure, and increased levels per- 
sisted for as long a s  5 months. No direct quaatitative .relation to radiation dose 
could be established. 

These findings suggest that aminoaciduria may serve as an indicator of 
the biological response of humans to irradiation. 
in humans have described the findings in indivihals exposed in reactor accidents 
and no coatrol measurements were possihle. Studies of 5 patients exposed at 
the Y-12 accident at Oak Ridge in June 1958 .sho--cd elevated excretion of beta 
aniinoisobutyric acid with leveis related to the total dose received by t i e  indi- 
vidual. 

The reports of aminoaciduiio 

( 2 )  The project was initiated as of February I, 1960 and only the first 
year of work has been completed. 
.I.---..-LI-- --2 .L- 1 --UJ :e LA-.. n-dlna -.c If io .OE -..- - " - -'-, -_- --- --_ - - r - - .  -- e- - -  
to aeiine progress in rerms 01 rne iid gods  oi me proposal but the investi- 
gative program for each patient is functionin; quite emoothly and resdts of the 
f i r s t  year will be submitted in approximately two months. 

F. k'uture Plans. _- 

In that time six patients have been studied 

During tne next two years patients wil l  be studied as outlined above. AS 
the various tests a r e  evaluated, certain non contributory ones will be dropped. 

Over a five year period plans include the development of the following 
aspects: 

1. Studies of nucleic acid metabolism before and after irradiation 
utilizing appropriately tagged intermediate metabolites (using 
C-14 o r  X-3). 

2. 
3. 
4. 

Intensification of newer immunological techniques. 
Chromosome studies of white blood cells. 
Newer tests of clotting mechanisms. 

Hospital for which $17.5 million have been voted. 
capabilities will be grcatiy expanded. 

The entire program will be accelerated by the rebuilding of the General 
Our laboratory facilities and 

C. References. 
Additional information may be obtained from Dr. Eugene L. Saenger, .~ 

Radioisotope Laboratory, Cincinnati General Hospital, Cincinnati 2 9 ,  Ohio 


