
Memorandum 'pst Dr. % w e  
From: Ur. Bale 
Re: lfetabolism studies 

This memorandum ie a reply on your note to me of June 5th 
concerning metnbolisn studiss of radioactive elenents. 
discuss these mraterials ia the order of the priority given in that 
note. 

1 d I]. 

1. 

2. 

_.I_ P O S T W t  
adequate f o r  the studies on Postum, requested by the District, 
and providinG that the P o i t u  patients nay be run consecutively 
rcther t l  two or mre at the S a m e  tine. This ie probably ad- 
v iwble  a l e 0  for We reason that ezgerience with one p t f e n t ,  
ambles us to carzy outa better m d  more valuable experlment 
on the next patient. 

3)r. Pink and I balfeve that our present setup is 

TR03t;CT: hs you 2re ware, ?roc?uct is hip z i p h  emitting elemat 
end. is biological ly  ti bone seekfng w-terial, probably interme- 
diate in cbrncteoistics between Q en+. 5 In a msnner similar 
to 3, excretion r q l d l y  f a l l s  to a very low value. A l s o  there 
is no &aseous &@tez substance euch as 2 $0 mke isolation 
of  tm e;>propriate rodioactive f rac t ion  anything %ut diff lcrult-  
It &E been estfmted by the Chicago grow that the daily urine 
excretion with tulorance amount of Product in th? bokv is tip- 
pmxfmately 1 alpha count per m i n .  kl. PriedellL's e a t b i t e ,  
I believe, w i l l  be f ive  or ten times larger. 
short l i f e  expectancy we cr+n perhags increase the close five 
or ten ,Eo16 over Col. Triedell's tolerzxxe e s t k t e .  

In patients with 

Even under these conditions such experiments w i l l  require 

I t  w i l l  be preferable to have AW glasiaware for each 
extrernre precautions to &void contamincttions with other m t e r h l s  
used. 
w p l e  W e n ,  and a definite uncontambted area, preferably hn 
the b s p i t a l ,  for haridling sampibss. 
able t o  centrifuge and perbps digest blood sample15 while fresh. 
I t  may also be necessary t o  digest m i n e  samples before ship- 
ment to Br. H. 

I t  may be desirable to be 

Patients f r o m  whom bone b i o p i e s  or extracted teeth can be 
obtaindd, m y  be very desirable in ?roc@ct studiers. 

Due to the very great difficulties and the many, 80 f&r 
unknown, faatore involved in work with Proawt i t  w i l l  be very 
desirable €or someone, probably Dr. Fink, to v i s i t  :!r. Eefl;?elmn's 
arcpa t o  obtain 8 f irst  hand acquaintance with their erxperimenbl 
technique. A n  alternative, In my opinion somewhat less deeirable 
w i l l  be for Dr. H. to v i s i t  Rocheater 
&re made for t h i s  experfmmtR1 work. 

before too de-i led plane 
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Assurnlng that Dr. Fink takes personal cbrge  of t h i s  work 
ve need, 1x1 addition, eomlarhere between a to full time of  b tmh- 
nlcisn; abont a laboratory apparatus desk and probAbly a chetar- 
iaal hood in an area isolated from other  radioactive work. This 
work w i l l  necess i ta te  an lndepjndenf supply of chemiwl glassware, 
perhaps 400 contniners f o r  each w q l e  taken, urine,  feces ,  plagara. 
erythr~cytes etc. 

3. - L3ADt 
able  for tracer studies  of lead metbbolisa in huwm subjects. 
These &re 1 . )  
b l f  l i f e  of 10.6 hours, su i tab le  for sttort time studies. 
%dim L,  a beta emitter r l t h  a 22 y a r  hal f  life, suitable f o r  
long term stu4ies. These Isotopes have alpha ac t ive  elements 
i n  their degmdation ckin. 

There a r e  two radioact ive isotopes of  l e a d  probably suit- 

Thoritm 3, cin isotope enitt iag beta rays with a 
2.) 

Use of ghe 10.6 hour half life miterial probably will neces- 
sitate the work- up of methods for chemical lead isolation. I t  
c~an be used in amounto su f f i c i en t  to give good tracer d a t a  over 
?eriods of S to 3 b y s  without a w s s i b i l i t y  of harm to ally patient. 

The 22 year isotope is a mother substance of L ’ O S ~ U P O .  Ry al- 
1o.ging specimens obtained froui pat ien ts  o whom this l e d  nas 
been a d ~ i n i s t e r e d  to remein in the laboratory f o r  & month o r  two, 
the amount of lead present can be determined by measuring the a- 
mount of Post- with the techniques now in use in our laboratory. 
The mount of this  isotope that CQI~ be administered to a p t l e n t  
w i l l  be severely l imited by its long half life and the tox ic i ty  
o f  the Postwn produced from it. 

Xxperircents should be car r ied  out w i t h  each of these iso- 
topes since they supglenent each other in several respects. I t  
is E-$ opinion t b t  the carefu l  use 04 these isotopes vi11 produce 
a considergbly mre quantitative picture of the nature of lead 
metabolism t h n  w i l l  be given by speotroscopic studies. %is i s  
not to be interpreted as ueanlng that  we p a r t i c u d r l y  des i re  to  
carry out midi0 lead studlee. 

To be o f  substantial use t h i s  work Ehould be preceded by a 
thorough survey of the l i t a r ~ t u r s  t o  indicnte  wA%t blank st%ts 
in the present knovledge of lead metabolism need to be f i l l e d  in. 
Cerbin  amounts of  time will a l s o  be needed for the developnent 
of sta.n+&rliizing grocerturss and perhaps uarryhg out  a few mi- 
m a l  experiments before actual work with _oc*tients is started.  This 
will probably require 2 t o  4 months t i m e  by c competent bfodhernist, 
preferably gomeone i n  ad5i t ion to  our  pressnt  sk;Ef. h t  le&st  one 
additions1 technician will also be required for this work, be- 
s ides  extrzi lahora tory  space. 
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4. T-MKTAL: 
part. 

Preowably this w i l l  require only office work on OUT 

5.. ISOTOPE 228 This program w i l l  require development and standard- 
ization of chamfcal an0 biological procedures; also preliminary 
rat  tracer experiments, before human cases are studied. Dur ee- 
tiatete of time to complete thie Frdimlnary work i s  one to  three 
months for a competent biochemist. Perhaps Dr. lrenkef w i l l  be 
avai lable  fo r  t h i s  work. 

In the animal ex:-erfments planned by nr. Hodge's group, i t s  
not  btended tibat T w i l l  be isolated 6 8  such. On the other hand, 
for huIllan tracer s tudies  this i so la t ion  rill be necessary Fn or- 
der to keel, dosage below toxic levels. Therefore, the animal 
studies cannot serve 138 i j i l o t  s tudies  f o r  our  work. Since low 
dosages must be used in human studies and the chemistry involved 
i s  quite exteosive this work w i l l  require an additional chemical 
hood and a rnediwc Bized chenicd laboratory,  yreferwblg in an 
uneontr.mfrmted area. 

6. FADImi: !r:e are a t  present conducting animal t racer  s tudies  
with redim.  Comparatively l i t t l e  development ant l i t a r e t w e  
research will be required before expansion to humen studies. '?e 
shall need edEitIoaA1 physical apprhtus to  measure extrenely 
sicall smounte of He ar~d mdon. Par t  of t h i s  acplpment i s  al-  
ready being developed. We ought to  have onn additional chemloal 
hood an& some additional working space f o r  b n d l i n g  large amounts 
of urine end feces. The eccompanying t a b l e  swnmarizes these re- 
quirenerts. This table is conpiled on the ossuoption that all 
of  thfa vork will be under way a t  e;poximtely the same time. 
If ce r t a in  of this work is done conseautfvelp the space ana yer- 
sonell requirensnts w i l l  be eonewhat reduced, on the other  hnnd 
the t-ime before which final results w i l l  be obtained w i l l  be 
very nuch extended. 

It csnnot  be too strongly exphasized Wiht whether this  
work ought to be undertaken a t  a l l  depenriis very largely on securixic; a t  
least some addi t ional  competent personnel of professional rank. O f  
necessity,  a t  the ;resent time so niuch of t h i s  type of  work funnels 
throuph Dr. Fink a n d  myself for direct ion and cr i t fcs l  evdustdon of 
r e su l t s  that we m e  in a very r ea l  sense the present bottle necks in  
our experhental pmgmm f o r  biological re8ehrch. 
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June 27, pade 4, 

bQ budgetaw estimates are as followta: 

%ro chemists, one at $b,OOO and 
one at #3,000 per ycsar 

Three good technicians a t  
$2UO per gear eaah 

Apparatus and glsssvaro 

cPD!l!AL 

7,200.00 

4, OM). 00 

$18,200.00 

I?his estimate does not include an undetermined itern for 
obtaining the additional Iaboratozy f a c i l i t i e s  necessary for this 
proposed work. Our tab1 requiremente here are about t h r e e  lirboretory, tablws 
with centml service supplies plus four meaim size& chemical hoods. 
Same of this space, one hood and one side of one table should be in 
a hospitt\l arem', uncontaminated as concerns redioactivlty, to be 
used only for Product work. 

Elimination o f  radio-lead tracer work w i l l  reduce 
personael and. souipnent &e Indice ted in chart. Budget requlrements 
w i l l  be reduaed by approximately $6~000.00 
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