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FIR51 ADOITIORAL V E l R  

SECONO AODlTlONAL Y E a R  

I. wnsomu (List positions. solaria. and nnmea of projesrionnl personnel. if knmun) 

George R. Heneely, M. D., Responsible Investigator 
Assistant Project Direotors ( P a r t  I. 5 )  

6 Researoh Assistants - Pharmacology, Physics, Chemistry 

, 
97.ooO 

I 

_ .  - 
and bthsaatlcs  

b Technicians - MechanlciiL drawlng, Chemistry, Electronici 
and BadlolsotapeB 

& Secretaries and Interviewers 
7 e 

l&rnal programming, e l e c t r o n i c  devioes 

S. CONSUMABLE SUPPLIES (I lemkO) SmVICB 

S d o e  C h r p ,  I,tri~ Level Counting Bldg. & Lab. 
Other ( l tead~ed on the f o l l o w i n g  page as oontinuation 

of PART X I ,  3.) 

1. TRAVEL (Stole Purpose) 

Ilb oonfar with other8 worMng on relevant studler, at- 
n l a t ~ l  8 a i t n t i f i a  meeting., recruit prof~is lonrl  
pu8OMa, 8ubjrck t o  md 

;. SUB-TOTAL 

I. OVERHEAD (Established by omial auditors with c o n c u ~ ~ e n c e  of institririon or research 
t g e q  and contracting ofice, and may be bared upon pcrcenrnpe of total aolariea and 
wger, or percentage of total cost of rhe project. Indieat? L ~ o I u . )  

!&&%PERCENT OF S A U R I E S  AND WAGES PERCENT TOTALCOST 

I. TOTAL BUDGET 

BL 

15,000 

22,100 

%5ao 
15,227 - 

82.289 

ESTIMATE OF FUTURE REOUlREUENTS 
IT0 be filled out only i f n m  o f m o i e c t  indicates thnr i t  will eonfinire for more than II year) 

OTnLR SOURCES 

Vonderbilt 

Vanderbilt 

n 

Vanderbllt 
Vanderbilt 

J h d e & u L  

m, 

ms, AEC & 
VIlderbllt 
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Condtultantss Physics and Phamacolnu 
Dr. K!J.ton Bush, Assoe, Prof,  of Pharmacology 
Ihr, Rob@rt T. Lagemann, Prof. of Physics and 

Leon Hurrite, Asst. Prof. of Pharmacology 
Fred Schummn, Ppof, of Electric-1 %Tineering 

Chairman of the Department 

and chpirman of the Department, 
Other consultants haorarium and  +,J..x:c;L 

Linen, gownsg laundry for low level  counti.1 
tion 

Radioisotopes, laboratory glwsware, chcmicals, 
electronio aomponents, communicatims 

Hospital Laboratories and service charges i n  direct 
come&ion with snbbjeots 

p * r , ? c r a  

1,200 

2PLOo 
1, Ooo 

1,200 

2,400 

7,027 

- 
Vanderbili 
AEC, PfIs ill 
vandenmi I 

Vanderbilt * 

Vanderbilt ' 

Vanderbilt - AEC, PES & 

AEC, PHS bl 
Vanderbilt 

n 
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I * '  1 Form Amraved 

specially prepared laineral m h t w e s  and speem ahmlcals. 
Vanderbilt Whole Body Counter Instnrmenta%lon 

8" x b" rod.im iodide thnlllm activated crystal, 8 h-inah thlck luaita l i g h t  pipe and 
three Mat type 6363 nmltiplier-phototubes. 
display on an oscillosaope of the ~pmnaorpy spectrum over a 3 ?lev range. This spec- 
may then be au ta~~a t i ca l ly  dram on a s t r i p - c h u t  reader ,  nr p r b t d  out i n  tabular 
farm br use of a Beulett-Packud d ig i ta l  printer. 

potassi& and aerilrn;U 
bar be& acmplatad, .nd ell routine proaodares cmaenctng aU.bratAou oheckr and bwk- 
grouud monitoring have been aat.bllehadi 

minuta run on a mbJoat imolmk tb prwemsing &f 2000 d i g i b ' o i  Information with this 
auly mom dig i t .  fraa 8 backwouud run. rtt. VPnderbilt IBpI 6ijo o a p u b r  I s  rued to 
proaerm there d8t.. savor In ths apeotrwi due t o  L.TO- 
drift or amplifier gain-driit by fltt- a curve t o  th. umihilrtim peak and to th. 
p o t u s i w  peak. It thea differentiates these ~~2701) a d  dek~sraine6 the pwmit  of t h a ~ e  
errors0 and shlfta the lpectrosl rad correot.8 the aorPnflrig r8 tas  t o  rtandard aanditiom, 
than ccapensatlag fae the Origbal errom. The baek@?opnd spootnrm 1s aubtraetd *a 
the rnbject uppeatrum, channel for ehmnel, aft- having boon mmaUsed t o  the s r a ~ . ' t i a  
The net potrwium uount~ per mhutn, I t a  ~ltmdmrd devbtion, utd i its coefficient of 
t u i a t i o n  am reemdad. B ~ e d  m nonullsad human pokadvm speatra obtained frm tb 
oi l ibr . t ion  mmikin, the mC w e l d 7  oormk per m3mt.e arc maoaded. Also recorded 
are the  subject's ser ia l  mnbar, height, w e l g M ,  nurfaas -a, and p o d i d d l  Bat. 

au~lr per aubjeat. &Ieotr&a e q u i p n t  has been ordered *ab iill autmatically 
punch these aardr. whrn connected d i r a o w  to t k  2% ahanna - a r b  the cards rrill 
be punahed innediately after counting the subject. 

sufficient, BINS oountlng-geometry I s  re- 8 problm, e m  when uring the wprinelli 
chair. 

Equipment inaladee a 2% channel pdlse-height malyaer, in eonjunction with u1 

hs pulse-height an-r presents a 

calibration of t$e equipment i n  tgms of quantity of 

The rpeotr~metay data frolr the l o w  lwel amintar obtained irolr a ringlo thirtp 

BIB c m p t e r  first detects 

m0 &ta procerud as described .bore are nos Wng punahad mannd3y on 35 IBH 

It i s  felt tha t  a single crystal for the purpose of whale bo& counting i s  in- 

we preaenbly have on order a m  sodium ioaide agst r ls ,  m e a  dimater, 
in-ahes thiak. Th08e will f i r a t  be used s t h a  ij'lhpose r%e#t ing  counting s i f ic ienq  

geometry cmslderations. 'Ihe coniiguratlon presently in slind I 6  one which places 
four crystals o w  a mbjeat, in a horisoakl  position, and the  other four uuder the 
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RESEARCH P L A N  
(Include bockqround. rpecilic nimi,  methods oi procedure in dalmil. riqniliconcs oi this research. Use oddilionol pages,  i (  rtesessmry.) 

subject. Our present single mystal and chair assembly w i l l  remain in tac t  i n  the steel 
rmm so tha t  work with thki sykm may continue. 

A Berkeley Model h?Ob Double Pulse Generator i s  used by the electronic shop in the 
routine maintenance of  scaleni snd spectrometersl. It is a lso  used i n  tes t ing resolving 
time, counting speed, and pulse-height calibration of new equipment designed in oonnec- 
t i m  w i t h  low-l.eve1 counting, 

Standards, PRophylaxLs and Therapy 

t i o n  of the .-oo11 f o r  humnri t o t a l  body potassium by using the naturally occurring radio- 
isotope ~ 4 0 ,  A standard-sized p las t ic  calibration manikin has been filled with solutic 
of potassium of varying strength and a fac tor  has been calculated which relates counts 
per minute a t  the photopeak of KE0 t o  grams of patassiwn present i n  the  standard call- 
bration manikin. This factor for  the s t e e l  room with the  present standard geometry i s  
calculated to be 1.16, 
due t o  the  variations i n  humaw are such tha t  a single c r y s t a l  setup will require a 
umber of different  factors related t o  differing heights and weights of human subjects. 

We have been fortunate enough t o  study one patient, A, B., who was a a t t e d  t o  
Vanderbilt Hospital. w i t h  extreme4 lov potassium and who w a a  the erne height and 
approximate weight 88 o w  standard mpnildn.. A ramarkable correlation between serum 
potassium and total. body potassium w a s  found. 

Studies I n  the steel  room t o  date have been primarily concerned with standardiea- 

Other studies have indicated that considerations of gemetry 

TABU I 
Patient A. R, 34 y v  d d  Female 

POrnSSmM-LO 
COUNTS PER 1.16 x CPM SERUN 

"0% l'OTASSZUPI K+ DATE 
mTE 

. .  ----- .~ ~ -- 

For t h e  period betveen the noon whole body count on the  
23rd and the morning count on the 25th, metabolic balance 
studies indicated a net gain i n  body K of 17.82 @. while 
the whole body counts showed a net gain of 16*90 @ne for 
the same period. 

2.6 mEq 
L.7 
5.1 
5.5 
5.4 
b e 6  
be3 
5.1 
4.0 
L.0 
3 .4 
2.4 
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T I T L '  o r  i P , l l i ' i  Aw,an h t e r r i a i  Radfaticm Dosimetxy. Bstrusentation, 
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(PAGE 3 R E S E 9 R C H  PLAN 
~lnclilrl* h o r h q i n l m d .  -V"*IJIC nimc. n - l h o d c  0 1  procedure in deloif, rigniirconce a! this iesrorch. V a s  oddiiionol pager. it necarrory,) 

Correlation of the whole bo* aomLing data with metabolfc balance done by Bhesaical 
methads irdfcated that during a period of t h e  when this patient was said t o  bars 
retained 17.89 g r m s  of patassipun by metabolfa methhcdsl, the whole body counts i u d b  
catel the patTmt had retained 16.9 grams. The metabo1ia data dfd not take into 
aacmnt stool loases of pot.assfum, 

a%andord ntan te~t~ndqm and again reallsing khat ams3dera t im  of g e m e m  Bo no t  
make the same factnr app;$ca.ble t o  m l l  f.nd$vLdiida. !The calibration factor w a s  found 
t o  be O,k95 mue/nct rpn frr cnafum-\3,17, We ham ea lda t i ?d  the ccsium-1;37 In the 200 
fidfvfdusls ww have swseyed. 
betweefi 1~ m e  t o  8 me. 
groups a t  A r w  a i d  Loe Al.amos, 

fo l low  the b.iologic half l i f e  of ahromium-n I n  indiridnrla Is whom the Bhromivm-R 
has been used t o  M e 1  red cpells. 
half m e  in the,individual probably varies with the  rad s e l l ~ l i f e  span as measured 
with this method<' I n  one ,individual whose ualcuated red .d l i fe  span by the 
& d m - h  nethod was 1.5' -8, the biolagfc half W e  of the  erhramimn-~ in fihe indi- 
vidual was quite conparable and in another iudiv%dual with a 28 day ehraaima-h W e  
epan (ow laboratory n+j the biologic balf W e  uaa only s l&ht ly  longer than this, 
"he possibil i ty that the whole body counter @an be wed a8 a method of measarinp,rsb 
sell W e  span w i l l  be further investfgated. "ids woukd hara ~aoneiderablo add$bgs 
mer mePmring disappsPFance of blood radioautiri ty sinee changea.in h a a n t w i t  
t o t a l  blood voltme:make rmeawreaent of red cell m e  span, ia rrltuationa other thn a 

stndiea a m  now underway t o  standardim tb .tee1 z"0m for Pes9 in hrmw~ 
t o  iUYe6tigate i ron  abmraptian and t o W  iron truno+er rates l a  h.m~.ns wI& Fa 9 
traeer doses, 

P b i  induda the followap of patient6 given I m  t o  imest igate  biologic h i v  
W e  as w e l l  as cobiilt-60 labelled 
in the planning stages. 

?bblboahed uOl.lc on the genmnl physiological affects and the rnetabdlitm of oesimn 
e6tablPehed the following fact68 

1) The ceailrm ion behaves l ike potassium Ion and c m  rsplaw pota8rirrm ion in 
rniarl tissues to a certain extant In miow physical und physlalogical phenmena, 

2) Cesiran a~rmmdlaterr i n  aoft  tiaauem againat a conmnattptiori gradiant. A part 
ai WE can be replaced by inopeased potassium intake thidugh food. !&la means that 
the8e tissues show a preference for potassium mer a e s i a .  

3) The a b s q t 1 m p  distribution and excretion patterns of cesium can be m o d i f h x i  
by the canposition o f  food and the adminhtration of oertain hormones. 
84 cealwm am be increased ox" deareased depending on the hornone and other dietary 
faotorra. 

lio definite information on the effect8 of drugs on the metabolism of aesimn I s  
available. 
Studies on the influenee of these drugs on the patterns of cesium excretion m y  y%eldI, 

The room ha,3 alf in been calibrated fffr aednwb;Lail in hmnana, again using tho 

Total body csesifum-137 burdens by this method vary 
These data agree priose4 Uith the Femlts reported by the 

In additiod to. these strdiea we oomider b a s h  t o  the:pruaem, we have begun t o  

Preliminary findings indicab that the biologic 

6- @tab, difficult t o  b l t e l ' p h .  

i!? 
, .  

Stuw of whole body 6odimn turnover l a  also 

bat it W W W  be a a b s t l t u t e  for  potaSslUDi. . 

%e excretion 

There are many drugs  which cause hypopotassemia by different mechanisms. 

_________ ___ 
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useful information regarding the mcchanisms by which alkali ions are handled by the 
living tissue. For the i n i t i a l  studies, the compounds desorycoticosterone acetate, 
9- 4-flurohmocortisone, aminopblline, mercurophylline and ohlorothiaside ham 
been selected. These studies w i l l  include:: 
and excretion of cesiurm-137 and rubidium-86 as canpared t o  potassium, and the inf'luencc 
of these drugs on the metabolic patterns of the alkali ionsy and 2) Influence of these 
agents and autonomic drugs on the transport of cesium fnto the ce l l s  of s o f t  tiSsUe& 

l b s e  studies w i l l  yield different types of useful information, such as normal 
excretary patterns of ceslm4.37 and other alkal i  ions and how dPu@ influence these 
patterns, mechanisms of handling a l k a l i  rnetPls by kidney, Occurrence of concurrent 
b y p o p o t a s s d  and Qpocesemla &k b W s  vith large accumulation of radiocesimn in 
soft tissues, and correlatipns between the physlcochemical properties and biologicel 
behaviour of alkali ions. 

To delineate potassium and cesium present. i n  the local population in age, sex, 
and body build parameters me are t a k i n g  a 10% sub sample of the universe as constituted 
in  Dr. louis Zeidberges, Professor of Qidemiology, Vanderbilt University School of 
Redicine, randomly selected 300 households representative of prevailing aocioeaonomic 
and air  pol,lutant conditions. 

1) kinetic pattern8 of the distribution 

~' 

Sowe 1OOO Individual 8ubject.m will be measured. 

/7 
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I EDEC-ZOB 
SUB'ECrEvaluation of Research Application entitled "Human 
Internal Radiation Dosimetry", Vanderbilt Univ., Sep 61 
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I:EDT;C-ZOB 15  July lS6O 
SUBJECT: Evaluation of Research Application e n t i t l e d ,  "Human I n t e r n a l  Radiation 

Dosimetry", Vnnderbil t  University,  f o r  September 1961 

consi i l tnnts l  l i s t  of the  Commanding General, Army Medical Serv ice  Research and 
Development Comnand, and h i s  opinion regarding t h i s  app l i ca t ion  would be most 
advissb le .  

2 I n c l  
DF and app l i ca t ion  
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DISPOSITION FORM 
I 

Evaluation of R e e e w h  Contraot - Gaorge R. k e e l  
M.D., quman Internal Radiation Dosimetrg~. 
won Chief, ReMarch Mv. OArE 6 July 160  COMMENT NO. 

Med Ibsch & Devlpmt Cmmd 

I n  November 1959 the Medical Researoh and,selopment Colmaand contract pro- 

Col Teylor/mhs/b1209 

I FILE no. 

lo Director of WRATR 

gram I n  ionizing radiation waa reviewed by dR0,repmasntativee of WRAIR. A commn 
on contract ND-995 from Ikctor George R. Msneely requested tha t  future renewdo 
ahould be evaluated by WRAIR. 
comnents and mcomwndatione. 

Attached renewal application is forwarded for your 

FOR THE COMMANDER: 

Incl: 1 a/s 
Lt. Col., M: 
Chief, Reaaarch'Division 

MEDEC-ZDD 

TO 03, USAMedR&DComd FXOM Dir, IdRAIR DATE 2 1  Ju l  60 COMNEKC NO. 2 
AT'IN: Ch, R s c h  Div 
Main Navy Bldg 

1. After discussion with Col Hursh, Project Officer, RkLl C d ,  who is con- 
cerned with subject proposal, the attached cormaents of Major Woodward ( h c l  2) are 
forwarded unchanged to the R&D Comdo 

group measurements of C-137 would be partinilarLy usefuSand could be accomplished 
by the Vanderbilt University. 

2. I heart i ly  agree with Major Woodward's suggestion that the younger age 

3. 

b. 

5. 

In  general, I agree with Major W o o d m a d l s  comments concerning ~lmilitary 

I a lso  believe tha t  th number of personnel requested f o r  work on this 

dosimetry problemii 8 s  mentioned paragraph 3, Incl  2. 

project is ent i re ly  excessive. 

Wewise I believe that  Dr. E C Anderson of the Los Alamos Scientific k b  
is a most competent individual and his advice would be particularly useful. 

as  suggested by Maj Woodward and related t o  
much reduced expenditure of funds. 

6 .  I am, therefore, of the opinion t h a t  the proposal should be re-oriented 
bolism and body camposition a t  a f l f  

, P  WVL+ %LL,idU -- 
ON E. HOBSR 

C lonel, MC 
/ irector 

e4-,e-6dm, 3 Y .  ' ~ " 1 " * " 1 " .  . " , * , 1 * 0 ~ , I e L  

9 2 Incls 
Added 1 inc l  
2. as 

D D , :EMso 9 6 AEFUCES NHE FORM 'x I DCT u WHICH MAY BE USED 


