
Coctract  No, AT-(&O-1)-3829 
Univers i ty  of Tennessee 
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7 1.7 1.56 

TFIS SL'PPUUNTAL AGREEMENT, entered  i n t o  t h i s  6th day of 9 

1958, e f fec t ive  a s  of June 1, 1958, by and between t m N I T E D  STATES OF 
m I C A  (here inaf te r  c a l l e d  t h e  %overnmenta), represented  h e r e i n  by t he  UNITED 
STATES ATOMIC ENWGY COMMISSION (he re ina f t e r  c a l l e d  the  wConunissiona), and t h e  
UNTVWSITY OF TENNESSEE ( h e r e i n a f t e r  c a l l e d  the Von t rac to r " ) ;  

m S E T H  THAT: 

w, t h e  Government and t h e  Contractor e n t e r e d  i n t o  Cont rac t  No. AT- 
(40-1)-1829, dated June 6, 1957, providing for r e sea rch  into t h e  metabolism of 
a lka l ine  e a r t h  m t a l s  by bone; and 

WR!ZWS, the Commission desires to provide f o r  a d d i t i o n a l  research as more 
p a r t i c u l a r l y  descr ibed In TITLE 11 of Appendix RAN, t o  o b t a i n  r e p o r t s  thereon, 
and t o  e f f e c t  cer ta in  o t h e r  changes a s  a re  h e r e i n a f t e r  more p a r t i c u l a r l y  
described; and 

-, t h i s  Supplemental Agreement i s  authorized by and executed under 
the  Atomic Energy Act of  19%; 

Nm, THWEFOBiE, t h e  p a r t i e s  he re to  do  mutually agree t h a t  s a i d  con t r ac t  i s  
hereby modified i n  the f o l l m i n g  p a r t i c u l a r s ,  bu t  i n  no o thers :  

1. The following new s e c t i o n  is added t o  A r t i c l e  I: 

"5. The Contractor  s h l l  commence the work as  soon a s  f e a s i b l e ,  prose- 
cu te  it with due d i l i gence  and s u b m i t  the r epor t s  r equ i r ed  hereunder as early 
a s  prac t icable ,  and no t  l a t e r  t han  t h e  dates s p e c i f i e d  i n  Appendix W"." 

2. The heading of A r t i c l e  I1 i s  chang from *TERM OF C O N X w a  t o  
"SCHEDULE" and the following new sec t ion  a & d * h  added t o  A r t i c l e  11: 

"2. The period during which the  work under t h i s  c o n t r a c t  may be con7 
ducted is hereby extended t o  May 31, 1959." 

3. The follarring new subsec t ion  "1. b . a  is added in A r t i c l e  111: 

"b. In  cons ide ra t ion  of t h e  performance of t h e  a d d i t i o n a l u o r k  described 
i n  TITLE I1 of Appendix "An, and t h e  Cont rac tor l s  agreement t o  suppor t  t h a t  work 
i n  the  estimated amount of Seven Thousand, Seven Hundred F i f t y - s i x  Dollars  
($7,756.00), the Government w i l l  pay t o  the Contractor  Eight  Thousand, Five 
Hundred Eighty Dollars ($8,580.00). 

I 
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L .  I n  subsection 2 .  c.  of A r t i c l e  111, d e l e t e  tk.e w r d  "termn and sub- 
s t i t u t e  t h e r e f o r  the word bark". 

5 .  Sect ion  3. o f  A r t i c l e  I11 is  r e v i s e d  t o  read as  follcnrsr 

"3. Contract Renewal 

When renewal of t h e  c o n t r a c t  i s  des i red ,  the Contractor  s h a l l  
8ubmit t o  the  Commission's Oak Ridge Opera t ions  Of f i ce  a renewal proposal  as 
o u t l i n e d  i n  Appendix YY a t tached  he re to .  The Contractor and the  Commission 
s h a l l  then negot ia te  as t o  the  amounts each  w i l l  cont r ibu te  f o r  t h e  addi- 
t i o n a l  r e sea rch  a c t i v i t i e s  t o  be conducted, t a k i n g  i n t o  cons idera t ion  t h e  . 

a c t u a l  c o s t s  incurred for the cu r ren t  work i n  comparison with the  c o s t  es t i -  
mates i n  t h e  con t r ac t ,  and, upon agreement, s h a l l  execute a formal modt f ica t ion  
of the c o n t r a c t  .a 

6. The fa l lowing  new TITLE is added in Appendix wAn: 

PThia TITLE I1 descr ibes  t h e  research  program and c o s t  es t imates  agreed upon 
between t h e  Commission and the Contractor .  

Scope and Plan of hproach: .  

The Contractor w i l l  continue s t u d i e s  on and r e l a t e d  t o  the  metabo- 
l i s m  or' a lka l ine  e a r t h  metals by bone, p a r t i c u l a r l y  r i t h  regard t o  
s t ront ium and calcium, u t i l i z i n g  r a d i o a c t i v e  isotopes such a s  
Calcium-L5 and Strontium-89, and u h r e  appropriate  Beryllium-7. 
The program w ill include ( a )  t h e  uptake of strontium by human bone 
u t i l i z i n g  bone cu l tu re s ,  (b) t h e  e f f e c t  of species upon s t ront ium 
uptake i n  chick and human bone and Lr r e l a t i o n  t o  the Sr/Ca r a t i o ,  
( c )  t n e  e f f e c t  of development and =he degree of c a l c i f i c a t i o n  upon 
t h e  discr iminat ion for s t ront ium a s  compared with calcium, (d)  con- 
t i n u a t i o n  of t h e  s tud ie s  of t h e  a l k a l i n e  ea r th  elements with r ega rd  
t o  uptake and removal by bone, (e )  t he  fbnc t ion  of enzymes i n  t h e  
con t ro l  of discr iminat ion a s  a f f e c t e d  by inh ib i to r s ,  a v a i l a b l e  s t ron-  
t ium and calcium, etc., (f) a c t i o n  of  the harmones, and (g) t h e  
a c t i o n  of temperature on t h e  Sr/Ca r a t i o  i n  bone. 
p r i a t e  experiments t o  e l u c i d a t e  the  metabolism of the important 
a lka l ine  e a r t h  elements i n  bone w i l l  be conducted a s  needed. 

Addit ional  appro- 

I 1 0 8 5 4 1  
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" a .  Out l ine  of Cos t  E s t h a t e s :  

(1) S a l a r i e s  and Wages: 
Dr. F. W a  kngemann (30% of t h e )  $1,800.00 

4 7,69&.00 
- 

Consul tants  1,100.00 
Re searc h Te c h i c  i ans  
Administrative and S e c r e t a r i a l  

&, 29&. 00 

Assis tance s00.00 

( 2 )  Equipment? 1 , 700.00 

(3) Supplies2 

(&) Travel: 

1,600.00 

tloo.00 

( 5 )  Pub l i ca t ion  and Communication: 100 00 

(6) Overhead and I n d i r e c t  Costs: Ir,8&2.00 

TOTAL $16, 3 3 6 . W  

*It is recognized t h a t  t h e  p r o j e c t  may rece ive  add i t iona l  
f i n a n c i a l  support  as  descr ibed  i n  t h e  Cont rac tor ' s  pro- 
posa l  t o  t h e  Commission. 

t'b. Items of property t o  be procured or  manufactured by t h e  Contractor,  
t i t l e  t o  which will v e s t  i n  the  Government ( see  Ar t i c l e  V ) :  None." 

7. Paragraph 2. Publ ica t ions  of Appendix i s  rev ised  t o  read a s  follows: 

n2. Pub1 i c  a t ions 

"It i s  intended t h a t  t he  Contractor  s h a l l  have f u l l  freedom of publ i -  
c a t i o n  of t h e  results of the research under t h i s  c o n t r a c t  and the Contractor i s  
urged t o  d i s s e m b a t e  t h e  r e s u l t s  of t h e  work through customary s c i e n t 3 i . c  publ i -  
c a t i o n  channels,  except  t h a t  ' r e s t r i c t e d  data' as defined ir t h e  Atomic Energy 
Act of 19% s h a l l  be governed by the  p rov i s ions  of Paragraph 3. of t h i s  Appendix 
ran. 

"However, i n  order t o  insure  t h a t  the pub l i c  d i sc losure  of such 
r e s u l t s  w i l l  n o t  adwrsely a f f e c t  t h e  pa t en t  i n t e r e s t s  of the  Government provided 
i n  Paragraph 1. of t h i s  Appendix nBN e n t i t l e d  'Pa ten ts '  approval for such r e l e a s e  
s h a l l  be secured from the  Commission p r i o r  t o  any such publ ica t ion .  

" A l l  publ ica t ions  shall include a r e fe rence  that the  r e s u l t s  were 
developed under a Commission sponsored project ."  
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e. Appendix "12" i s  d e l e t e d  i n  i t s  e n t i r e t y ,  and the neu Appendix Vm 
s i t a c h e 4  hereto and made a part hereof i s  subs t i tu ted  therefor .  

TN 11?"NEsS -OF, the  par t i e s  hereto have executed t h i s  Supplemental 
Apeement the  day and year first above wri t ten .  

UNITED STATES OF WERICA 

BY: UNITKD STATES ATOMIC EKERGY COYYISSION 

WXVERSITY OF TENNESSEE 

ACSEPTAXCE BY SENIOR INVESTIGATOR 

I have read t h e  foregoing  Supplemental Agreement and the  Appendix "C" 
attached hereto and made a part hereof and agree to be bound by the provisions 
of t h i s  document. 



APPENDIX V R  

REPORTS AND PFOF'OSALS 
(FOR DXRECT AEX RZSEARCZ CON'IXACTS) 

1. 

2. 

3. 

4. 

5.  

6. 

Progress  Report MAR - 1 
,.- - c 

*_ Renewal Proposal ..,.: - 
200-word summary of Fa-pose Within 30 days a?%,- J U N - ~  
and scope with submi t ta l  d a t e  
i n d i c a t e d  thereon 

Complete Sc ien tFf ic  Report  On c o n t r a c t  exp i r a t ion  o r  
t e rmina t ion  

Radioisotopes h r z h a s e  
Report  p roposa l  is submitted, 

With renewal proposal i f  

otherwise on con t rac t  e x p i r a t i o n  
or termindt icr .  

Br ie f  r e p o r t s  or m a n x c r i p t s  
may be submitted as  des i r ed  by 
Senior  I m e s t  ; g s t x  

Three 

SiX 

Three 

Research and lkirelGpmen; D i v i s i x  
Odh Ridge Operations Office 
U. S a  Atomic Energy Commission 
Post  0ffi:e Box E 
Oak R;dge. Tezr,e3:?e 

The prcgress i e ;a r t  t-.xili' 'x;s~-.- "J i ~ 3 : ~ : ' ~ e  tr.s ; : ~ p  cf ;:.yest:gatiens *Lider:&er. 
and the s i g n i f i c a n t  r e s u l t s  Gbtained. It  shouid a l s o  expiain any s i g n i f i c a n t  d i f -  
f e r ences  between the  a c t u a l  l e v s l  of a : t i v i ty  (expressed i n  the  va r ioas  ca tegor ies  
of mar.-mCr.t?.s, fa;i;i:;es p;c:x-ed, t r j v c l  pz:t:rm~, e:;. ) and t h a t  contemplated 
i n  t h e  con t r ac t .  
be i i s t e d  wi th  t:t:icgraph;c r o f - 3 r s x e s I I  Rzpr;r.ts c r  p r e p r i n t s  of a l l  such  mater ia l  
should  be  appended and m a t e r i a l  conta ined  t h e r e i n  need not be dupl ica ted  i n  the 
r e p o r t .  

Technical r e p o r t s  and a r t i c l e s  prepared f o r  pub l i ca t ion  should 

Renewal proposals ,  i f  any, s h o d a  azcompany the  progress  r epor t  and should con',s:n 
t h e  type of information o J t l i n e d  below unless :he irYormation is a l r eady  contained 
in ear l ie r  proposals or i n  t h e  accompar;yhg progress  r epor t ,  
change i n  program or scope f o r  the a d d i t i o n a l  work should be c l e a r l y  explained and 
t h e  cos t  es t imated s h o d d  be Sasi: ipor. ;&st e x p r i e n c e .  

Any contemplated 
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1. T i t l e  o f  t h e  P T f e c t .  

2. The i n s t i t u t i o n  and department i n  which the  work w i l l  be done. 

3. S c i e n t i f i c  background inc luding  1 i t e r a t u R  re levant  t o  t h e  proposal, t h e  
If t he  proposal  i s  f o r  c o n t i n u a t b n  of s ign i f i cance ,  and tk motivat ion.  

work a l r e a d y  in p r o g B s s  the  e x t e n t  of p re sen t  support  should be s t a t e d  
i d e n t i f y i l g  amounts recei-d from f e d e r a l  agencies.  

&. S c i e n t i f i c  sco-pe o f  t h e  pmposed research,  i t s  objec t ives ,  i ts r e l a t i o n  t o  
present knowledge and t o  comparable work i n  progress  elsewhere, am? a p lan  
of accomplishments f o r  the work. 

5 .  S c i e n t i f i c  Person7el. 
t h e  i n s t i t u t i o n ,  s c i e n t i f i c  experience, publ ica t ions  and accomplishnents of  
the Senior  I n v e s t i g a t o r  ( t h e  ind iv idua l  who w i l l  a c t i v e l y  d i r e c t  tho research 
program) and of each r egu la r  s t a f f  s c i e n t i s t  who it is  proposed w i l l  engage 
i n  t h e  work. 3kdicate the  appmximate f r a c t i o n  o f  t h e  time o f  each t o  be 
devoted t o  t h e  p ro jec t .  
p r o j e c t  should be so  designated,  and p ro fes s iona l  =cords given i f  ?ossible .  

Give the name, h ighes t  academic degree,  position i n  

S c i e n t i f i c  p r s o m e l  t o  be newly employed f o r  t he  

6. Qther  PeEoxye1. 
t h e  f r a c t i o n  of the time of each t o  be devoted t o  t h e  p r o j e c t  should be 
l i s t e d ,  C-rad*la',e s%udeni, mF1c;ieez s?.oAd be i .1entified as ~ i c h  5 = h e i r  
t h e s i s  is t o  be r e l a t e d  t o  t h e  pro jec t .  

The ruriber of persms 3f z a c h  sq i t - z ro fes s i2%l  g x d e  and 

7 .  Other F inanc ia l  Assistance.  If ass i s t ance  f o r  t h l s  o r  o t h e r  activ5:ies 
involving the same person?el o r  f a c i l i t i e s  is t o  be proposed to, o r  received 
f r o m  o t h e r  f e t e r a l  o r  non-mive r s i ty  saurces  the  ex ten t  of t h a t  asels tance 
should be c l e a r l y  s t a t e d ,  and the i n t i r p l a y  cf ',he arrangements sk.:ld be 
f u l l y  expla  i7e d. 

P. Mate r i a l s ,  Ec*:Lrr?ent and F a c i l i t i e s .  L i s t  t h o s e  alAr-?2d;. a v a i l a b l ?  f 2 r  the - 
work and justiPj t h e  need f o r  major items t o  be procured. 

9. Tra-1 and C t l ? ? r  Items. Explain the purpose of t h e  proposed t r ave l ,  and o f  
any o t h e r  major items i n  the budget. Trave l  r a t e s  and the use  of c m t r a c t  
funds f o r  a t tendance a t  R p l a r  s c i e n t i f i c  meetings should c o d o n  z i t h  the  
po l i cy  of t h e  i n s t i t u t i o n  i n  th use of i ts  own funds for t hese  puqoses .  

10. Budget. 
t he  p ro jec t .  It should include: a list of t h e  ind iv idua l  s a l a r i e s  at- 
t r i b u t a b l e  t o  the  p r o j e c t ,  supp l i e s  and services, eqiJipment (def i led  as 
th ings  ind iv idua l ly  c o s t i n g  more than $!% which will retain t h e i r  u t i l i t y  
f o r  more than  a yea r ) ,  t r a v e l ,  c o m n i c r t i o n  and publ ica t ion ,  and the  
i n d i r e c t  c o s t s  a l locab le  t o  the  pro jec t .  The bas i s  f o r  compxting the 
i n d i r e c t  c o s t s  shob:ld be br ie f ly  explained. The budget should not  Lqclude 
t h e  s t i pend  of fellows. 
i n  accord with the e s t a b l i s h e d  p o l i c i e s  of t h e  i n s t i t u t i o n ,  or ,  if ?ot, an 
explana t ion  should b e  submitted. 

This should l i s t  i n  d e t a i l  a l l  i t e m s  of cos t  necessary t o  ca r ry  

All s a l a r i e s  chargeable t o  the p r o j e c t  shozld be 
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12. Statement of Current B p e n d i t u r e s ,  
f o r  the p ro jec t ,  and an es t imate  of e x p n s e s  t o  be incurred.  

A cur ren t  statement of i t s  expendi tures  

13. Residual  Funds. Any d i f f e rence  in the  scope of the work from t h a t  contemplated 
i n  t h e  c o n t r a c t ,  as brought ou t  i n  the  r epor t ,  may be r e f l e c t e d  in t h e  amount 
requested.  
funds. 
for use of  r e s i d u a l  funds.  

If no new funds are r equ i r ed  t h e  con t r ac t  may be renewed without  
A proposal  f o r  such renewal should s t a t e  the scope of t h e  work proposed 

The r ad io i so topes  purchase r e p o r t  s h a l l  l i s t  a l l  rad io iso topes  included i n  t h e  budget 
a t  t h e  regular p r i c e  e s t a b l i s h e d  by t h e  Commission, but which a re  purchased, o r  w i l l  
be purchased under t h e  c u r r e n t  budget, a t  a p r i c e  l e s s  thar. the e s t a b l i s h e d  p r i c e  by 
u t i l i z i n g  the  discour,t authorized by an A E  Discount C e r t i f i c a t e  i ssued  t o  the  
Contractor .  For each such purchase, t h e  r e p o r t  s h a l l  s t a t e  the p r i e e  as  e s t ab l i shed  
by t he  Commission, t he  p r i z e  ~ a : d  tr 50 be paid ~ z F r , g  t he  discount,  and the  savings 
r e a l i z e d  o r  t o  be r e a l i z e d .  
cover a l l  such Durchases a c t x a l i y  made and n o t  p rev loss ly  r e p o x c d .  

The re?or t  due cn c x k a c t  terminat ion o r  e x p i r a t i o n  ~ ' ~ l l  
- 



UNITED STATES 
ATOYIC ENERGY COMMISSION 

LUMP SUM 
RESEARCH COHZRICT 

Contrac t  No. AT-(&0-1)-1829 

THIS CONTRACT, en t e red  i n t o  t h i s  & day of ~lrna , 1957, by and 
be t reen  t h e  UNITeD STATeS OF AYERICA (hereinafter c a l l e d  the W o r e m n t w ) ,  
a c t i n g  through t h e  UNITED STATES ATOMIC ENERGY C ~ S S I C N  (here inaf te r  c a l l e d  
t h e  Wommissionw) and the U N I m I T Y  W TENNESSEE (he re ina f t e r  called t h e  
Wcontractorft ) P 

ARTICU I - pzTRposg AND SCOPE 

1. The Comission,  i n  furtherance of  i t a  policy of assist ing and f o s t e r -  
i n g  p r i v a t e  research ,  desires t o  support  the  Cont rac tor ' s  fundamental research  
i n  the  f i e l d  of  atomic energy. 

2. Ths work s h a l l  c o n s i s t  of research  by t h e  Contractor i n t o  the metabo- 
l i s m  of a l k a l i n e  e a r t h  metals by bone. 
t he  agreed w o n  program and budget for t he  p r o j e c t  are  descr ibed i n  Appendix 
WANj which is hereby made a p a r t  of t h i s  con t r ac t .  Tne Contractor s h a l l  be 
guided by, but not  tound t o  conform t o  t h e  d e t a i l s  o f ,  the tudget  describe6 i T i  

ADpendix wAw.  

The p l a n  of approach t o  t h e  problem and 

3. The Contractor  s h a l l  f u r n i s h  a l l  s e r v i c e s ,  f a c i l i t i e s ,  equipment, sup- 
p l i e s  and ma te r i a l s  (except such se rv ices ,  equipment, suppl ies  and materials a s  
the  C-oJei.nmerAt has  agreed t o  fu rn i sh  he re in )  r equ i r ed  f o r  t he  performance of 
the r e sea rch  program descr ibed i n  Sect ion 2. above. 

b ,  The u x k  will be c a r r i e d  out by t h e  Contractor  under t h e  az,-ec",ion of 
Dr. Frederieic W, Lengemann as Senior  Inves t iga to r .  

LSTICLE 11 - TERM OF CONTRACT 

1. The i n i t i a l  period of performance f o r  t h e  research  p ro jec t  covered by 
t3;s c o A t r 6 c t  w i l l  commence on June 1, 1957, and will end on May 31, 1958. I t  
is recognized t h a t  completion of t h e  research  work under t h i s  contract  may in- 
T;alve a period of s e v e r a l  years and tha t  t h e  term of t h i s  cont rac t  m a y  be extrr.aec 
by mutual agreement. I C Y  

ARTICLE I11 

1. Consideration 

.* . 

* ;.. ..-' ,. . - 
.I . -  

a. I n  considerat ion of t h e  perforrmnce of t h e  r e sea rch  a c t i v i t i e s  des- 
cr ibed  i n  T i t l e  I of Appendix "AMp and the  Cont rac tor ' s  agreement t o  support  



- 2 -  

t h a t  wo-k i n  the  es t imated  amount of Seven Thousand, Five Hundred Ninety-six 
Dol la rs  ($7,596.00), t h e  Government w i l l  pay t o  t h e  Contractor  f o r  the f i r s t  
per iod  of performance t h e  sum of Eight  Thousand, Six  Hundred Forty Dollars  
($8,&0.W). 

2. Paymezt 

a. On o r  b e f o r e  the d a t e  of cornencement of work on t h e  p ro jec t  
descr ibed I n  Appendix "A", t h e  Government s h a l l  pay t o  the  Contractor upon 
submission by t h e  Contractor  of a properly c e r t i f i e d  voucher, Ls per cen t  of 
t he  a g x e d  considerat ion.  

b. On o r  be fo re  t h e  e x p i r a t i o n  of six months from the  date  of com- 
mencement cf the  p r o j e c t ,  the  Government s h a l l  pay t o  t h e  Contractor,  upon 
s u b m i s s c x  'cy :ne Contractor  of a properly c e r t i f i e d  voucher, Ls p r  c e n t  cf 
t h e  agreed considerat ion.  

c .  b a n  r e c e i p t  and acceptance of a s a t i s f a c t o r y  p r o g r s s  re?crts 
ir. c i se s  wne--e t h e  con t r ac t  is t o  be renewed, or +,he f i n a l  r e p o r t  rf t h e  con- 
t-.-ac: L S  zo: :? be rezewe?; tkAe Goverraient s h a l l  pay t o  the  C o n t r a c t z r ,  XFG;! 
submission by the  Contractor  of a properly c e r t i f i e d  voucher, t h e  remaining 
-- re: :er.t af the agreed cons idera t ion .  An extension of the  cont rac t  tsrm 
without  a a x t i o n a l  funds s h a l l  no t  be considered a renewal of the c 3 n t r a c t  and 
i n  s i c h  c a s e s  the  r e t a i n e d  10 p e r  c e n t  of t h e  agreed cons idera t ion  rill be 
 aid -;t.-. z,tin;jsicm and acceptance of  a s a t i s f a c t o r y  f i n a l  report .  

- .?. 

a. I n  the  event t h e  c o n t r a c t  is renewed, payments to tne Contractor 
of azy add:thna: amcur-? t 3  be  paid by the Government s h a l l  be made fo r  t h  
ex+,er,det :err i n  accordance w i t h  the schedcie  ou t l ined  i n  ParagraFk a., b., 
aad 2. a'tove. 

j. Program end Budget f o r  Subsequent Per iods 

r:,e;. recewzi af the  con t r ac t  is desired,  t h e  Contractor s h a l l  sub- 
mi: t o  t;.e Commission's Oak Ridge Operations Off ice  a renewal propcsal a s  out- 

s n e X  t nen  negot ia te  as  t o  t h e  amounts each w i l l  con t r ibu te  f o r  t he  servfcee  
t o  be performed during t h e  ensuing period, t i k i n g  i n t o  considerat ion t h e  ac tua l  
C O S T S  2zxx:ed during t h e  cu r ren t  period i n  comparison wi th  the  cos t  es t imates  

t h e  ton:Tact, and, upon a g r e e m n t ,  s h a l l  execute  a formal modflication of 
t h e  contrae-l. 

I,..- .# T = .  - ::- A;;+:.ib *Pi a t tached  hereto.  The Son t i ac to r  arid the CCm.lSSiCi" 
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ARTICLE IV - EEFORTS, REOORDS AND INSPECTION 

1. The Comnission sha l l  have the  r i g h t  t o  in spec t  i n  such mm- 
ne r  and a t  such times as it deems appropr ia te  a l l  act ivi t ies  of t h e  
Contractor arising i n  t h e  course  o f  t h e  work under this c o n t r a c t .  

2. The Commission s h a l l  a t  all times be a f fo rded  a c c e s s  t o  the 
p r a i s e s  and t o  all t e c h n i c a l  recorda,  correspondence, i n s t r u c t i m s ,  
drawings and memoranda of r eco rd  value of t h e  Contractor pertaining t o  
sa id  work. 

3. The Contractor  s h a l l  make progress and o the r  r e p o r t s  i n  such 
manner and a t  such times as s p e c i f i e d  i n  Appendix rlC" which i s  a t t ached  
and hereby made a part of t h i s  con t r ac t .  

4. Examination of Recorda 

a. The Contractor  ag rees  t h a t  t h e  Comptroller General of t h e  
United S t a t e s  or any of his duly authorized r e p r e s e n t a t i v e s  s h a l l  have 
access t o  a d  t he  r i g h t  t o  examine any d i r e c t l y  p e r t i n e n t  books, docu- 
ments, papers and records  of t h e  Contractor involving t r a n s a c t i o n s  
r e l a t e d  t o  this c o n t r a c t  u n t i l  t h e  exp i r a t ion  of t h ree  yea r s  after f i n a l  
payment under t h i s  c o n t r a c t .  

b. The Contractor  f u r t h e r  agrees  t o  inc lude  i n  a l l  h i s  sub- 
con t rac t s  hereunder a provis ion  t o  t h e  e f f e c t  t h a t  t h e  subcontractor  
agrees  t h a t  t he  Comptroller General of t h e  United S t a t e s  or any of 
h i s  duly author ized  r e p r e s e n t a t i v e s  shall have access  t o  and t h e  
r igh t  t o  examine aw d i r e c t l y  pe r t inen t  books, documents, papers, and 
records of such subcont rac tor  involv ing  t ransacf ions  r e l a t e d  t c  t h e  
subcontract u n t i l  t h e  e x p i r a t i o n  of t h r e e  years a f t e r  f i n d  payment 
under t h i s  con t r ac t .  The term "subcontract"  as used here in  meana 
any purchase order  or agreement t o  perform all o r  any part of t h e  
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work or t o  make o r  f l r n i s h  any material9 requi red  f o r  the p e r f o m m c e  of  t h i s  cor.trac 
b u t  does not inc lgde  (1) p s c h a s e  orders not  exceeding $l,OGO, (2)  s u t c o n t r a c t s  o r  
pgrchase o r d e r s  f o r  public a t i l i t y  services a t  rates e s t ab l i shed  for uniform appl i -  
c a b i l i t y  t o  the general p h l i c ,  o r  ( 3 )  subcon t rac t s  or purchase orders  f o r  gene ra l  
inventory  items not  spec i f i ca l ly  i d e n t i f i a b l e  wi th  t h e  work under this con t r ac t .  

c. Nothing i n  t h i s  c o n t r a c t  Pha l l  be deemed t o  preclude an a u d i t  by the  
General Accounting Off ice  of any t r a n s a c t i o n  under this contract .  

S T I C L E  V - TITLE TO PROPERTY PURCHASD BY CONTRACToq 

I n  cons idera t ion  of t he  C o n t r a c t o r ' s  con t r ibu t ion  t o  the  research p r o j e c t  
descr ibed in Appendix nAn of t h i s  con t r ac t ,  t i t l e  t o  a l l  materials, t o o l s ,  machinery, 
equipment and suppl ies ,  acquired from any source inc luding  the  Government, o r  manu- 
factured by t h e  Contractor  under t h i s  c o n t r a c t  s h a l l  v e s t  i n  t he  Contractor ,  except 
t h a t  t i t l e  t o  items of property descr ibed  in Sec t ion  2.b. of Appendix "An shal l  vest 
i n  t h e  Government. 

ARTICLE V I  - PROCURDEXT OF MATERIAL N m  
COMPLIANCE U I T H  COMMISSION IBGiTLdTIONS 

The Contractor  s h a l l  comply wi th  a l l  l i c e n s i n g  and other requirements o f  
t he  Commission with respec t  t o  possess ion  and use of  b;-product material, source 
ma te r i a l ,  and s p e c i a l  nuclear z a t e r i a l  ( a s  t hese  terms are defined i n  t h e  Atonic 
Energy A c t  of 19541, and may purchase or acqu i re  such materials, i r r a d i a t i o n  services, 
other r a d i o s c t i v e  ffia$erial, cyclotron t h e ,  e t c .  from the Comnission o r  Conmission 
f a c i l i t i e s  i n  accordasce with app l i cab le  proced8ues. 

L~TICLE VII - P ~ ~ C U S E  OF , w x o I s o r o P a  UNDER AN BEC DISCOUNT CERTIFICATE 

If any radioisotopes are budgeted i n  t h e  o u t l i n e  of c o s t  estimates a t  the  
f u l l  m o u n t  of t he  p r i ce  as e s t sb l i shed  by t h e  Commission, b u t  are purchased at less 
than such e s t a b l i s h e d  p r i ces  under an AZC Discount C e r t i f i c s t e  issued t o  t h e  Contractor 
(See: 
and  the  p r i c e  so  ~ 3 1 3  s t a l l  ke p l d  by t h e  Con t r sc to r  t o  the Covernmect o r  otherwise 
c r e d i t e d  t o  t h e  Government's account as t h e  Cont rac t ing  Officer m a y  di rec t  or approve. 
The requirement f o r  a r epor t  t o  be eubmicted t o  the  Commission ind ica t ing  t h e  purchases 
ur,der the  d i s c o m t  proEran; i s  o s t l i c e d  i n  AFpendix n C f l .  

T i t l e  10 C.F*it., Pa r t  37), then any d i f f e r e n c e  betveen the e s t ab l i shed  p r i c e  . .  

ARTICLE VIII - CZ;T"ssBi PRCVISICNS 

The provis ions  of Appendix nEn, a t t ached  hereto,  are  hereby made a p a r t  of  
t h i s  con t r ac t .  

ARTICLE IX - AL'IWUTIONS 

The fo l lowlag  a l t e r a t i o n s  t o  t h i s  c o n t r a c t  were made by m u t u a l  agreement of 
t h e  p z r t i e o  p r i o r  t o  i t s  execution: h'one. 
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I N  WITNESS WHEFiMIFj t h e  p a r t i e s  here to  have executed t h i s  contract  the l a y  
and y e a r  first aSove w r i t t e n .  

UNITED S T A T E S  OF m I C A  

BY: UNITED STATES ATOMIC E m Y  CobolISSION 

By2 /s/ David F. Cope 
Act ing  Direc to r  
Research and Develormnt Division 

(Contracting Off icer )  

ATTEST: 

/s/ J. P. Hess 

ACCEPTANCE BY SENIOR INVESTIGATOR 

UNIVERSITY OF TENNESSEE 

BY: /s/ C. E. Rrehm 

TI'IZe: President I___ 

I have read  t h e  foregoing c a n t r a c t  and t h e  A p p e d i z e s  a t t a c h e d  :.cre'cc a n 3  
made a par t  nereof and agree t o  be bound by t h e  provisions of C*h;s i xumen t .  

I 1 0 8 5 5 1  



Contract  No. AT-(b0-1)-1829 
Universi ty  of  Tennessee 

TITLE I 

June 1, 1957 - May 31, 1958 

This  TITLE I desc r ibes  the re sea rch  program and c o s t  estimates agreed upon between 
t h e  Commission and t h e  Contractor  for t he  f l rs t  period of performance. 

1. PROGRAM 

a. Scope and Plan of Approach: 

The Cor,tractor will undertake s t u d i e s  on t h e  metabolism of a l k a l i n e  earth 
metals i n  boneS comparing t h e  metabolism of t h e  various members of the 
a l k a l i n e  e a r t h  group of elements, w i th  reference t o  bone depos i t ion ,  atomic 
structure,  chemical p r o p e r t i e s  of t h e  minerals and bone materials, etc.  
Phases of t h e  mineral  metabolism w i l l  be inves t iga ted  i n  growing bone t c  
dete-mine processes  under enzyme influence,  t h e  r a t e  of s t ront ium calcium 
removal from bone and means t o  a l t e r  it, and t h e  mechanism by which s tab le  
s t x m t i u m  i n h i b i t s  c a l c i f i c a t i o n  and increases discr imina t ion  aga ins t  
7ad::a::ive s t r cn t ium by bone I m e s t i g a t i c n s  w i l l  be made i n t o  initla- 
stages of za l : iu -s t ront ium uptake by bone, and i n t o  long-term uptake: 
tz.--:; 5: aiid remcva, of strontium. Various aEsociated work will ~nvo;ve 
f-;r?her r!-::idation of the  means by which s t ront2.m and calcium are  ~>J:Q;::;J 

~ - . ; c l . r e <  x t a e  Long-term metabclism of importar,: ar,imals. 

2. B'rnS? 

a. Ck',;~r;s of C o s t  Estimates for t h e  First Period: 

(39 Sticpiiesr 

(6) Overhead and I n d i r e c t  Cost_~: 

3; 1 Jx) . cc 

f 1 0 8 5 5 2  



b a  Items cf crzperty t o  be procured or  manufactwed by the Contra2:or during 
this neris.?, title t o  r h l c h  will vest  ir, t h e  3c-rernment (see L r t i c l e  V); 
None 

f 1 0 8 5 5 3  



APPENDIX nEn 

GENERAL PROVISIONS 

(FOR DIRECT AEC RESEARCH CONTRACTS) 

1. Paten ts  

2. 

a .  Whenever any invent ion or discovery is made o r  conceived by t h e  Contractor  
or i t s  employees i n  the course of, i n  connec t ion  wi th ,  or under t h e  terms 
of t h i s  c o n t r a c t ,  the  Contractor shall f u r n i s h  t h e  Commission with complete 
informat ion  thereon; and t h e  Commission s h a l l  have t h e  s o l e  power t o  deter-  
mine whether  or not  and where a p a t e n t  a p p l i c a t i o n  s h a l l  be f i l e d ,  and t o  
determine t h e  d i spos i t i on  of t h e  t i t l e  t o  and r i g h t s  under any app l i ca t ion  
or p a t e n t  t h a t  may result. The judgment of the  Commission on these  matters 
shall be accepted a8 f i n a l ;  and t h e  Cont rac tor ,  f o r  i tself  and f o r  i t s  em- 
ployees,  agrees  t h a t  th inventor  o r  i nven to r s  w i l l  execute a l l  documents 
and do a l l  t h i n g s  necessary or proper to carry out  t h e  judgment of t h e  
Commission. 

b. No claim f o r  pecuniary m a r d  or compensation under the  provis ions of the 
Atomic Energy Acts of ?9L6 and 19Sk s h a l l  be a s s e r t e d  by  the Contractor  o r  
i t s  employees with r e s F c t  t o  any inven t ion  or discovery made or conceived 
i n  t h e  course  o f ,  i n  connection wi th ,  or under the  terms of t h i s  c o n t r a c t .  

c. Except a s  otherwise authorized i n  w r i t i n g  by the  Commission, t h e  Contractor  
w i l l  o b t a i n  patent  agreements t o  e f f e c t u a t e  the  purposes of paragraphs a. 
and b. of t h i s  a r t i c l e  from a l l  persons who perform any pa r t  of the work 
under t h i y  con t r ac t ,  except such c l e r i c a l  and manual labor  personnel as 
w i l l  no t  have access t o  t echn ica l  da ta .  

d. BcceDt a s  otherwise authorized i n  w r i t i n g  by t h e  Commission, the Contractor  
w i l l  i n s e r t  i n  a l l  subcontracts p rov i s ions  making t h i s  a r t i c l e  app l i cab le  
t o  t h e  subcont rac tor  and i t s  employees. 

Publ ica t ions  

The Contractor  s h a l l  have f u l l  freedom of p u b l i c a t i o n  of the r e s u l t s  of t h e  
r e sea rch  under t h i z  cont rac t  and t h e  Cont rac tor  i s  urged t o  disseminate t h e  
r e s u l t s  of t h e  work througn customary s c i e n t i f i c  pub l i ca t ion  channels, 
except t h a t  wrestricted data" a s  def ined  i n  t h e  Atomic Energy Act of 19sb 
s h a l l  be governed by the provisions of Paragraph 3 of t h i s  Appendix "Ba. 
pub l i ca t ions  s h a l l  include a re ference  t h a t  the  r e s u l t s  were developed under 
a Commission sponsored pro jec t .  

A l l  
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3. Secur i ty  

a .  It is understood thd: :'he WJ:K uzder this ; 3 2 + : 3 : - .  w : L  ric: inv; l7a  
r e s t r i c t e d  d a t a  o r  other  s l a s s l t ' i e d  matter and tt.;at th? Con:?ac'tot 
w i l l  p e r f o m  such work a s  unc la s s i f i ed  work .  
of such work any d i scove r i e s  are mads of any da;a used or devdloped 
t h a t  c o n s t i t u t e  r e s t r i c t e d  da ta  or o the r  c l a s s i f i e d  ma t t e r ,  t h e  . 

Contractor  s h a l l  promptly h f o r m  the  Commission and w i l l  be bound 
by t h e  following: 

However, l f  i n  t h e  c o u r ~ e  

C o n t r r c t o r l s  Duty to Safeguard R e s t r i c t e d  Data and Other 
E l a s s i f i d  Information, 
t h i s  c o n t r a c t  t he  Contrac",r s h a l l ,  i n  accordance w i t h  the 
Conmission's security r egu la t ions  and r euubemen t s ,  be respon- 
s ib l e  f o r  safeguarding r e s t r i c t e d  da ta  and o the r  c l a s s i f i e d  
matter and p ro tec t ing  aga ins t  sabotage, espionage, loss and 
t h e f t ,  the c l a s s i f i s <  dociments, materials. equipment, proce8ses, 
etc., as w e l l  a s  such o ther  material of high F c t r i n s l c  or s t r a -  
t e g i c  value as  may be i n  the  Cont rac tor ' s  possession i n  :;iL-: :- 

t i o n  w l t h  p e r f o n a n c e  of  work under t h i s  cont;.a:t. 
otherwise express ly  piovlded i n  :he specifications t h e  
ContractoF shall u p m  c o x p l e t i o n  or  t exn ina t i an  of thts ccn',ract 
t r ansmi t  t o  the C ~ I R U I ~ S S ~ O A  any classified mattes in the posses- 
s i o n  of t ne  Ccnt:a:4;s= or any p ~ s o n  ::de: :& Cci.:ia><oZ'S 
c o n t r o l  i n  connection with performance of t h f s  ccr ,+Jact .  

I n  t h e  performance of t h e  m F k  under 

Ekcept a s  

Regulaticns. 
r egu la t ions  and reauL-ements of  the Commission, 

T;1? Cc~t:a,ator agrees  t o  ccnform tG a l l  security 

Definiticar, of Reatricbved Data. The :erm Wesk- i e t ed  D2.taa, a s  
used i n  t h i s  a r t i c l e . .  n:zr : : ;  -11 da ta  concerning (i) design, 
mansfactare,  CP u:Y-xa*,icc of atom'_: weapons; ( 2 )  t he  produc- 
t i c n  of q e c i a l  n x l e a r  mater ia l :  c r  ( 3 )  t h e  use of s c e c i a l  
nuclear  material fn t h e  F:-:LL--<:: :f energy but shall not 
include dats  d4:l&3slf;ec GI' removed i r o n  the Rest;.1cetd Data 
ca tegory  pmsuant  t a  se:L,im lh2 of t h e  Aclcmic Energy A c t  of 
19% 

S e c c r i t y  Clearance Df J'eFsonnel. 
antnorize,  i n  a;;:;&r,ce u i t h  t h e  A5cm;c Bi'erO A c t  of 1954, 
t h e  Contractor  shall not  permit any ind iv idua l  t o  have access  
t o  Restricted lb ta  u n t i l  the  des igna te3  Inves t iga t ing  agency 
snail have made an in7es%igat ion and r e p o r t  to t h e  C O ~ I S S ~ C A  
on t h e  charac te r ,  assoc ia t ions ,  and l o y a i t y  of  such ind iv idua l  
and t h e  Commission s h a l l  have determined tha t  permi t t ing  such 
person t o  have access t o  Res t r ic ted  Data w i i l  not endanger t he  
common defense and s e r z r i t y .  

Ex:epZ. as the  Gomiss ion  may 

As used i n  t h f s  p a r a c a p h ,  t h e  
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term "designated Inves t iga t ing  agency" means the  United S t a t e s  
Civil Sel-vice CampiSsion o r  t h e  Federal Bureau of Xn~es t iga t ion ,  
or both, as determined pu=uant t o  tb provisions of the  Atoadc 
Energy Act of 1954. 

( 5 )  C r L m l n a l  L i ab iUtx .  It I s  understood t h a t  d i sc losa re  of infor- 
mation rehting t o  the work or serv ice3  ordered hereunder to any 
person not  e n t i t l e d  t o  r ece ive  It, or failure t o  safegumd 
Re8t r i c t ed  Data or any top secret, 8 e c m t ,  or c o n f i d m t i a l  mat- 
ter t h a t  may came tn the Contrrctor ur aqy peraon under t h e  
Contracts's control in conneetion r l t h  work under t h i s  cont rac t ,  
ray mbject the Cantracfior, his agents, entplepes, and subcon- 
t r a c t u r r  t o  cr iminal  l i a b i l i t y  undur t h e  loas of  t h e  mdtsd 
S t a t e s ,  
ah30 kecativa OrdQ. l a &  of Febaaary 1, 1950, 1s F. R. 597.) 

(See the  A t d c  Energy 4 r t  of 1954, 68 Stat. 919), (See 

(6) Subcontraeta cmd R;lrchass OFdaS. Except aa othsllise authorized 
iD writ- by the Contracting bfiicer, the Contrsctor 8 h a l l  
insert provlslons similar to the fomgolng  in all subcaa t rac ts  
and purchase a d e m  under t h i s  contract. 

b. The cont inua t ion  t h e  C o n t r a d u r  of  work found t o  involve r e s t r i c t e d  
data rill be sub jec t  t o  mutual agreement af the Cwdssion and t h e  
Contractor and shall be covered by a m d i f i c a t i o n  of this agreement. 

Rxcept as othelrise pmvided in tMs con t rac t ,  eny dispute  concerning a 
qaestion of f a c t  p r i a i n g  under this contra& which is mt & a p e d  of by 
agreement s h a l l  be decided by the Contracting Offlcem, who shall  reduce 
hia dec i s ion  t o  wr i t i ng  m d  rail o r  otherwire f ' m d s h  a copy thoreof t o  
the Cantractor. Within 30 days frcn the  da te  of  r e c e i p t  of such copy, 
t h e  Contractor may appeal by mailing or othemise furnishing t o  the 
Contrscting O f f k c a  a written oppsrl adchmssd  to t h e  Ccm&3sim, and the 
decis ion  of t h e  Cunndssion s h a l l ,  un less  determined by a court of carps- 
t e n t  - d i d I a n  to have been frandalsnt, a r b l t r a r g ,  capridow, or 80 
grossly erroneous 89 necessa r i ly  t o  bupv bad f a i t h ,  o r  is not supported 
by s u b s t a n t i a l  evidence, be final and conclusive: Provided, That i f  no 
such appeal t o  t h e  Commission I s  taken, the decis ion of t he  Contracting 
Off icer  shal l  be final and conchsive. 
proceeding arder this claase, the Contxautor rhall be afforded m oppo- 
t t lni ty  to be heed and t o  o f f e r  d d e n c e - i n  eapport of i t a  appeal. 

In c m e c t i o n  w i t h  any appeal 
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Pending final dec i s ion  of a d i s p u t e  hereunder, t h e  Contractor s h a l l  pro- 
ceed d i l i g e n t l y  w i t h  the  performance of the  c o d r a c t  and i n  accordance 
with t h e  Contracting O f f i c e r ' s  dec is ion .  

5 .  Safety,  Health and F i r e  P ro tec t ion  

The Contractor  s h a l l  t a k e  all reasonable  precaut ions  in t h e  performance 
of t h e  work under t h i s  con t r ac t  t o  p ro tec t  t h e  hea l th  and safety of em- 
ployees a d  of members of t h e  pub l i c  and t o  minimize danger from a l l  
hazards t o  l i f e  and property, a d  shall comply with a l l  health, safe ty ,  
and f i r e  j r o t e c t i o n  r egu la t ions  and requirements ( i n c l d i n g  m p o r t i n g  
r equbemen t s )  of t h e  C d s s i o n .  
t o  comply wi th  s a i d  r egu la t ions  o r  r equ i r ea~sn t s  of t h e  C o m m i ~ S i ~ t ~ ,  t h e  
Contract ing Of f i ce r  q without  p r e j u d i w  t o  any o the r  l e g a l  or con- 
t r a c t u a l  r ibts  o f  t h e  Commission, i s s u e  an order stopping a l l  or any 
p a r t  of the work; t h e r e a f t e r  a s t a r t  order for resumption of work may 
be issued a t  t h e  d i s c r e t i o n  of the Contracting Off icer .  
s h a l l  make Ao claim for a n  extension of t h e  or for compemation or 
damages by reason of or i n  connection with such work stoppage. 

In t h e  event  t h a t  t h e  Contractor f a i l s  

The Contractor 

6. O f f i c i a l s  .Not tc Benefit 

No msmber of c r  delega te  t o  Congress o r  r e s i d e n t  cormnissioner s h a l l  be 
admitted t o  any sha re  or part of t h i s  c o n t r a c t  or t o  any benefit t h a t  
may arise therefrom but t h i s  provis ion  shall not be construed t o  extend 
t o  t h i s  c o n t r a c t  i f  made wi th  a corporat ion fcr i t s  genera l  bene f i t ,  

7. Covenant Against Contingent Fees 

The Cont rac tor  warrants t h a t  no persor. or s e l l i n g  agency h a s  been employed 
or r e t a i n e d  t o  s o l i c i t  or secure this c o n t r a c t  upon an agreement or under- 
s tanding  f o r  a commission, percentage, brokerage, o r  cont ingent  fee ,  excegt 
i n g  bona f i d e  employees or bona f i d e  e s t ab l i shed  commercial o r  s elling 
agencies  maintained by t he  Contractor for t h e  purpose of secur ing  business .  
For breach o r  v i o l a t i o n  of t h i s  warranty, t h e  Government s h a l l  have t h e  
r i g h t  t o  annul t h i s  con t r ac t  without  l i a b i l i t y  or i n  i t s  d i s c r e t i o n  t o  
deduct from t h e  con t r ac t  p r i c e  or cons idera t ion  t h e  full amount of such 
c ~ a d  m, percentage, brokerage or cont ingent  f eo. 

8. Convict Labor 

I n  connection with t h e  performance of work under t h i s  c o n t r a c t  the 
Contractor  s h a l l  not employ any person undergoing sentence of  imprison- 
ment a t  hard l abor .  
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9. Termination 

a. The Commission may a t  acy time upcn 130 days1 IrriLten no t i ce  terminate  
t h i s  c o n t r a c t  i n  whole or i n  p a r t .  

b. I n  the  event of te rmina t ion  pursuant  t o  s a b s e c t i m  a., t h e  Contractor 
s h a l l  submit a statement cf c o s t s  inc-mred i n  peTformance of t h e  uork 
under t h e  contrac', p r ior  50 such te rmina t ion ,  and t h e  Government s h a l l  
pay t o  t h e  Contractor  t h a t  po r t ion  of t h e  c o s t s  incurred which bears  
the  same r e l a t i o n s h i p  t o  t h e  t o t a l  a s  t he  agreed Gover -mnt  support  f o r  
t h e  f u i l  term bears t o  t h e  t o t a l  of ccst estimates for t h e  f u l l  term, 
less t h e  amount of  a l l  payments t h e r e t o f o r e  made. 
t h e r e t o f o r e  made t o  the  ContFactor exceed the  amount t o  which it  is en- 
t i t l e d  hereunder,  t h e  Cont rac tor  s h a l l  promptly remit  t h e  amount of any 
such excess t o  the Government. 

If the  t o t a l  payments 

8 .  No 
c o n t r a c t ,  i n  the employ of t h e  Contractor  or  any subcontractor  contract-  
ing  f o r  any D a r t  of s a i d  w ~ r k  contsnpla t sd ,  s h a l l  be r e a i r e d  or Fer- 
mi t ted  t o  w ~ r k  mre  tbs e i g h t  k.o?ss i;? any one zalendar day upon such 
work, 2xcept  upor. the c o n d i t l x  t h c ' ;  compecs3ticrA is paid t o  such labor- 
e r  m nrechanic i n  accordance w i t h  t h e  m o v i s i o n s  cf t h i s  a r t i c l e .  The 
wages of eve ry  la tcysr  and ne2nsr.x em2l:yed by t h e  Contractor  or any 
subcont rac tor  engaged ir. t h e  performance of t h i s  con t r ac t  s h a l l  be com- 
puted or, 3 b a s i c  cay r a t e  of e i g n t  hours per  day and work i n  excess of 
e i g h t  noms pe r  day is permi t ted  only  upon the  condi t ion t h a t  every such 
,abmer and mechani:: s h a l l  be  compensated f o r  a i l  nmrs worked i n  excess 
of e i g n t  hours per  day a t  not  h s s  than one and one-half times the bas i c  
r a t e  of pay. 
penalzy of fiv;: d o l l a r s  s k L 1  be In?;sed upon tbe Coctractor  fol- each 
l abore r  o r  me:ha>ic f i r  erery calendar  day in a?,ich such employee is 
r e w i r e d  CT > e m i t t e d  t o  i a b o i  uoie than e i g m  r:ax,s upon s a i d  work with- 
out r e c e i v i n g  compensafion computed i n  accordaixe w i t h  this a r t i c l e ,  and 
a l l  p e F a l t i e s  5hus Imposed Sha l l  be withheld f o r  t h e  use a n d  befiefit of 
t h e  Gcnrernme;..t.: Provided, tha t  t h i s  s t i p u l a t i o n  s h a l l  be subject in a l l  
r e s p e c t s  t o  the  excepLYi3ns and provis ions  of t h e  Eight-Hour Laws as s e t  
f o r t h  Fn L O  U.S.C. 32L, 32>, 325, 325a and 326,  which  r e l a t e  t o  hours of 
labor and compensatioz f a r  overtime. 

l a b o r e r  o r  mechanic doing ariy p a r t  of t h e  work contemplated by t h i s  

Fgr each v i o i a t i o n  of +,he reauirements of t h i s  a r t i c l e  a 

b. This prov i s ion  does not  apply t a  work performed by emplcyees of the 
Cont rac tor  i f  t h i s  c o n t r a c t  i s  wi th  a s t a t e  o r  a s t a t e  i n s t i t u t i o n .  
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" 1  --. fi3-d;~:: b i n a t t o n  inETioyme2: 

:, I n  crJnm::iorI W i t F A  t h e  performance of work unde: this Cont i a i i ,  the 
fs,-.:ra::or agre2s  r.ct t 3  c i s c r i m i n a t e  aga ins t  aiiy emplayee 0;- applicsr.; 
f a r  emp1;yment becaase cf :-ace, r e l i g i o n ,  c o l o r  ar natlDnal or ig in .  
The a f o r e s a i d  provis ion  s h a l l  inc lude  but  no t  be l imi t ed  t o ,  the f o l -  
lowings employment, u p c a d i n g  , demotion, o r  t r ans fe r ;  recruitment or 
r e c r u i h e n t  adve r t i s ing ,  l ayo f f  o r  te rmina t ion;  r a t e s  of pay c r  other  
forms of compensation; and s e l e c t i o n  for  training,  including apprent ice-  
ship.  The Contractor  agrees  t o  p o s t  he rea f t e r  in conspieuous places ,  
a v a i l a b l e  f o r  employees and a p p l i c a n t s  f o r  employment, no t ices  t o  be 
provided by t h e  Contract ing Off icer  s e t t i n g  f o r t h  the  provis ions of t he  
nondiscr iminat ion clause.  

- - - - I  .- -e-- 

b. The Contractcr  f u r t h e r  agpees t o  i n s e r t  the  foregoing provis ion i n  a l l  
subcontrac'cs hereunder, except  ( i )  subcont rac ts  f o r  standard colPmercia1 
suppl ies  or  raw mater ia l s ,  (ii) subcont rac ts  t o  be performed outs ide the 
United S t a t e s  where no recru i tment  of workers with in  the  limits of the  
URited 3La:es is  involved, (iii) purchase orders  on pocket-size forms 
similar GO U a  S a  Standwd Form 4&, and ( lv )  subcontracts  t o  nee t  other  
s p e c i a l  r e m i r e w n t s  o r  eme~genc ie s ,  if recommeniked by the Committee on 
Goverrment Contracts .  I n  the case  of purcnase orders  hereunder which dc 

ex:+ei .  $ 5 j W 2 -  t h e  l a s 5  sentence of psl-ag-eph a.  above may be omittzd, 

8 ;;le t e r m  "Contracting Officer* means ths person executing t h i s  con t r ac t  
03 behalf cf the Government and includes h i s  Z U C : ~ S S C T  0: ar.y duly 
~ - 2 - x : z e  2 r e p r e s e n t a t l r e  ;f such person. 

-.. 1s ur.de:ax3d by the  Contrac%or that none of t h e  funds supplied by the  
Connnissior. urde r  t h i s  con t r ac t  s h a l l  be used i n  any way t o  pay t h e  s t ipend 
c f  SLY a p p c x t m e c t  fol- wnish comenslwate  s e r v i c e s  a r e  not rendered u c & ~  
tnis con t rac t ;  nor s h a l l  any of the funds be used t o  confer a f e l l m s h i p ,  IX 
f:. ; a j  any p a z t  of t h e  s t i pend  of a fe l lowship,  of any kind. 

3. Foreign "ravel 

It i s  agreed t h a t  none of the funds suppl ied  by t h e  Commission under t h i s  COP- 

trset s h a l l  be used t o  pay t h e  expenses of f o r e i g n  t r a v e i ,  except. w h e x  such 
:;reign t r w e l  is mads w i t h  the p i o r  approval of the Ccwi~s ioz i .  
' ; ~ a v e l "  8 s  used here in  means t r a v e l  ou t s ide  t h e  cont inenta l  United S t a t s s ,  
en:~:i;t;ng, k w w e r ,  t r a v e l  t o  Canada. 

VoreIg;, 



I n  t n e  e v m t  t h i s  c o n t r a t t  provides for t h e  a c q u i s i t i o n  of a r t i c l e s ,  
materiala  cr sapplies by the  Goverr9ent3 the following prCTl_sior. 
snall apply w i t h  respect  t o  such itemst 
there eAll be de l tve rad  under t h i s  con t rac t  o n l y  such unmanufacturhd 
a r t l c l a s ,  m a t e r i a l s  and supp l i e s  (which term m ~ t i ~ 1 8 8 ,  materials 
and suppliesss i s  here ina f t e r  refei-red t o  h this clause as 'supplies") 
as h a w  been mined or produced in tbe United Sta tes ,  and only such 
manufactured s u p p l i e s  a s  have -been ssenufactured in the United S ta t e8  
s u 3 s t w t i a l l y  all from suppl ies  mined, produced, o r  manufactured, a s  
the case  may be; in the United S t s t ~ s .  The foregoing p r c v i s i o m  s h a l l  
R o t  apply (i) with respec: t o  supplies exempted by the Commission from 
the  a p p l i c a t i o n  of t h e  Buy American Act (41 U.S.C. lOa-d), (11) with 
r e spec t  t o  supplies for use outs ide  the United States, or (iii) with 
respeck to the supplies t o  be del lvsred under t h i s  contract which aTe 
02 a class or klnd deterrnawi bj thz Comission n o t  t o  b9 mixed, prc- 
& x e d ,  or  macufsctured, as :.he eaJe may be, in t h e  United S:at.es in 
s u f f i c i e n t  and Feasonably availtble =omerc ia l .  auanJ,i t i*s and of a satis- 
f scQ c - t y  .. ?: ;aZi.r-y, CJY (iv) w ~ Y - ,  respe.:t t o  s x r t  scpp>i*s,, *on :c> ?he 
.si~Dpl:zs :s ke 5e l iveTe5  ur?.ic: +,his cor.t;*aet a=e m h m r f a s t ~ - ? d ~  as z - 4  
. r '  . -  - - . c - i :  - j _ -  -- k1::d C.~=P:Z.'~X: '3:; %?% C o ; z ~ n : ~ s i ~ ~  A<: to Se mifled, ;::a 

&x*?- o r  macufaztwed: a s  the c a s e  may be- in +,he Ucltsd S*atec ij: 
5:ff :::+:-5 G-L :ci3G:-abiY a r a i l n b l L  zmuezcral ~.iar,":t:.is a x  cf a sa.;- 
id%?-:xy crczl i ty ,  pro7'li:ed %hap. =his excepticn ( $ 7 )  shi; ac t  ;>e:m;.f 
t?l'veA-y of ~ ~ p : ; I i s s  mar.ofic?-iraZ cyAts:& %he U r t t e d  States i f  T::> 
s ,r-- i .es  _ .  W Y  3?r.si?r.;^,cei i n  thy Uni':+d S:s:as 2 2  s y f f < c $ ? ~ ?  3 ~ 2  TJBS: : - -  

.-Sly a . r a F l a o l e  ecm~~e-cia: raar;L. r t L e s  g-.d of a sat i s factory  a-~a:'_?y-. 

The Cont rac tor  agrees t h a t  

t 1 0 8 5 1 7 0  



RFlPORTS A ! !  PROPOSALS 
(FOR DIRECT AF,C RESEARCH CONTRACTS) 

Date Die Cozies 

1. 

2. 

3. 

t .  
5 .  

Progress  Re?ort mi 

Renewal Proposal n i  
200-word sumnary of purpose and 
scope w i t h  submit ta l  date indf- 
c a t e d  thereon  and any renewal 

Following completion of 
negot ia t ion  of cont rac t  

Complete S c i e n t i f i c  Report On con t rac t  termination 

Radioisotopes Fbrchase Report With renewal proposal Ff 
proposal i s  submitted, 
otherwise on con t r ac t  
terminat ion 

Six 

S -h 

Three 

Six 

Three 

6. Brief r e p o r t s  or roamscripts 
may be submitted a s  des i r ed  
by i n v e s t i g a t o r  

NOTES : 

A l l  of  the above sbould be addressed to:  

Research and Development Division 
Oak Ridge Operations Off ice  
C. S. Atomic Energy Commission 
Post Off ice  Box E 
Oak Ridge, Tennessee 

The progress  r e p o r t  should b r i e f l y  descr ibe  the scope of i nves t iga t ions  undertaken 
and t h e  s i g n i f i c a c t  r e s u l t s  obtained. It should a l s o  explain any significant dif- 
f e rences  between the  ac tua l  l e v e l  of a c t i v i t y  (expressed i n  t h e  var ious  ca t egor i e s  
of man-months, f a c i l i t i e s  procured, t r a v e l  performed, e t c .  ) and t h a t  contemplated 
i n  the  c o n t r a c t .  
t h e  per iod  covered should be l i s t e d  w i t h  b ib l iographic  references.  
p r i n t s  of a l l  such mater ia l  should be appended and material  contained t h e r e i n  need 
n o t  be dup l i ca t sd  in t he  report': 

Technical r e p o r t s  and a r t i c l e s  prepared for pub l i ca t ion  during 
Repr in ts  o r  pre- 

Zienewal proposals ,  if any, should accompany the progress repor t  and should conta in  
the  type of information ou t l ined  b e l m  unless  the  information is a l r eady  contained 
i n  e a r l i e r  proposals  or in the  accompanying p r o g n s s  report .  
i n  program o r  scope f o r  the renewal per iod  should be c l e a r l y  explained and the cos t  
es t imated  should ke based upon p a s t  experience.  

Any contemplated change 



in pi;g=ess the exter.5 of FTesent  mpport 2:'ouid be s ta t sd  ',GentiZykig amouts- 
~ s c e i r s d  f rom federal  agencie3. 

mnts f o r  the fix.: ytarqs r c r k .  

5. Sc',er.t'fic Personnel, 
ins$%tut. ion,  s c i e n t i f i c  e x p e r i e n ~ 8 ~  pubricaticns and accomplishments of the senior 
iiives%lga:o: (tiic ; n d L ~ i i l ; b l  r h c  ac%ivelg  di~6c;C the rasearch p~og=am) and of 
each regular staff s c i e n t i s t  who it icr propossd w i l l  engage in the work. Xndicata 
the approximte frac%ion of t h e  time of each to be devGted to t h e  project  durix-4 
ea:Olil pe;.i:d D€ the year, S c i t n t f f i c  personnci t o  be n e w l y  emp:cyed f o r  +,he p ~ c -  
p 3 ' L  S L C L : ~  b e  so beSiPgr.a-..eb; 8r.d prcfessi3nai Petor-ds given 3 FcssLSie. 

Give tna name, higkest  acsdemk degree, pos i t ion  in the 
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.. 

il. 

12 

13 9 

The 

should be b r i e f l y  explained. The budget shou ld  not  include the s t ipend  of 
fellows, 
e s t a b l i s h e d  p o l i c i e s  of the i n s t i t u t i o n ,  or, if not ,  an explanat ion should 
be submitted.  

All salaries c h u g s a b l e  t o  t h e  p r o j e c t  should be i n  accord u i t h  the 

Amount Requested, 
budget which the i n s t i t u t i o n  I s  prepared t o  b a r ,  and the  amounts requested 
from t h e  AEC, and a s t a t e s e n t  of m y  other sponsors of the  p r o j e c t  w i th  t h e  
amounts con t r ibu ted  by each. 
I n v e s t i g a t o r  and endorsed by a r e spons ib l e  admin la t r a t ive  o f f i c e r  of t h e  
i n s t i t u t i o n .  

A statement of t he  p a r t  of t h e  t o t a l  amount l i s t e d  in t h e  

The proposa l  should be signed by t h e  Senior 

Statement  of Current  Expenditures. 
for t h e  p r o j e c t ,  and an estimate of expenses t o  be incurred during the re- 
mainder of the  c u r r e n t  period. 

A c u r r e n t  s ta tement  of its expenditures 

Residual  Funds. 
c o n t r a c t  pe r iod  from t h a t  contemplated in the c o n t r a c t ,  a s  brought ou t  in 
the  r e p o r t ,  nay be r e f l e c t e d  in the  amount reques ted  f o r  t he  ensuing year. 
If no ne- funds a r e  required the  con t r ac t  may be renewed u i thou t  funds. A 
propasal for such renewal should s t a t e  t he  scope of the uork proposed for 
uise of r e s i h a l  funds. 

Any di f fe rence  in t h e  scope of t h e  work during the  cu r ren t  

radioisotopes purchase r epor t  shall l i s t  a'il r ad io i so toces  included i n  the 
budget for t h e .  c u r r e n t  pried- a t  ?ns r egu la r  p r i c e  e s t a b l i s h e d  by the Com~nlssion, 
kut uhlch a r e  vurzkased, o r  will be purchased du r lng  t h e  cu r ren t  period, a t  a 
p r i c e  less  t h a n  t h e  e s t a b l i s h e d  p r i ce  by u t i l i z h g  the discount  authorized by 
an AEC Mscount  Certificate Issued to t h e  Contractor .  
r e p o r t  s h a l l  s t a t e  t h e  p r i c e  a s  e s t a b l i s h e d  by t h e  Comnission, t he  p r i c e  paid o r  
t o  be zaid w i n g  t h e  discount ,  and t h e  savings r e a l i s e d  or t o  be realized. The 
r epor t  due CK c o n t r a c t  termination s h a l l  cover  a11 such purchases a c t u a l l y  made 
dnzing t he  f i n a l  period, 

For each such purchase, the 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 

O a k  Ridge, Tennessee 
February 3 ,  1960 

Dr. h d e r i c k  3 .  Lengemann 
Laboratory of Radiation i3iology 
Departaent of Physiology 
h a  York S t a t e  Veter inary  3oliege 
Cornel1 Unl~ersity 
I t h c a ,  dew Tork 

Sukject :  CONTRACT NO. AT-(bO-l)- 1P23 

P.ar,iC you f o r  submit t ing a copy o f  the document enti t led 
. ’ C *  . .: - .  - 0 7  -.r. tne . I c n  ~ - i L n s t  -tr3”r;Lxz b-I .:ne 

Crown in V i t r o “  -- 
P.e ~ C I S  Patent  Branch has reviexed the  document submit ted and has 
found no invent ions d i s c l o s e d  which requi re  p a t e n t  a c t i o n  p r i o r  t o  
i t s  r e l ease  f o r  pub l i ca t ion .  AccordL-.gly, no d e l a y  in r e l e a s e  will 
be requested. 

Your cooperation i n  t h i s  n a t t e r  i s  appreciated.  

V e r y  t r u l y  yours,  

Di rec tor  
Research and Development Div is ion  



To I 3.  1. Sco t t ,  Chief 
Patent Branch 

m4n1 January 28, 196 

mOY : Helaan Y. Roth,  Director 
Research and Developnent D i m i o n  

P A m T  REVIEW OF UNCLASSIFIB) D O C W T S  - C O N a U C T  NO. AT-(h+l)- 1825 W m F :  
(UNIVERSITY OF TBNNBSSEB) 

In compliance w i t h  a memorandum dated AuguSt 19, 1957, symbol 
YCP:DSZ, aubJect "Patent Review of Docuatnts Prior to hlea8Oa, 
ue are suhnitting , for pour nrisr and appropriate actSon, o m  
copy or the f o l l o w i n g  document prq'ird in connection ria the 
work 6eing performad under the above contractt 

%ubies on the Discrimination Agdnst Strontium by Bora 
G r o w n  In vftrolt -- 

kclosure:  
Document 



'10 8 3. 1. Scott ,  C h i e f  
Patent Branch 

mnr January 28, 19/1 

FXOY : Herman Y. Roth, Director 
Research and Developuent Diviaion 

In compliance lr i th a memorandum dated AuguSt 19, 1957, 8yrbol 
MCP:I)SZ, subject "Patent Revleu of Pocamenb Pr ior  to Releerem, 
we are S U b n i t t i n g ,  for pur review ond appropriate action, om 
copy of the following d o c w t  prsp'ora~ ia connection d t h  the 
work 6eing performed under the above contract: 

"StubLer on the Mscrlmination Agsimt  %ront iur  by Bono 
G r o w n  In Rtm" -- 

Inclosure : 
Document 



NEW YORK STATE VETERKARY COLLEGE 
.\ J ~ C  Jt .he Cn:rc:i :! -11 Sea YorL 

CORNELL UNIVERSITY 
1TH.tC.i. SEW' jORK 

D r .  Hencan tE. Roth, Di rec tor  
Research and Deve lopen t  Division 
United S t a t e s  Atomic Energy ComAssion 
Oak B d g e ,  Tennessee 

Dear Dr .  b t h :  

Enclosed is a rtanuscript e r . t i t l e d  "Studies  on the  
D i n c r b i r s t i o n  Agaicst Strontium & Eone Grown Ir, - V i t r o "  by F. X. Lengerrznn. 
work vas =\erfom.ed while I vas the holder cf a:: A.5.S. 
c c n t r a c t  AT-40-1-1229. 
t o  subni t  t h i s  nznuscr ip t  f o r  publ ica t icn .  ?I in ten-  
t i o n  is t o  publish it i n  the  Journal of S iocbenis t ry .  
If  they  should deem it outs ide  t h e i r  i n t e r e s t s  I 
s h a l l  then  mar range  t h e  data and text s l i e t t l y  t o  
f i t  t h e  f o n r a t  of t h e  h e r i c a n  Journal of Phys io loo .  

The ir.ajor por t ion  of t h i s  

I irould l i k e  your permission 

Sincere ly  yours, 

Frederick ?J. Lengemann 
Associate Frofessor  
of Radiation Eiology 

t t 0 8 5 b - i  



L. D. YOcKry, DFrsct~r 
PFnanCs Division 

June 3, 1959 

Herman Y. Roth, 3bector  
Research and Sevelojment Division 

, .. 



TO: 

IN DEXER: 

R €MAR KS: 

U. S. ATOMIC ENERGY COMMISSION 

CORRESPONDENCE REFERENCE FORM 

1 



Purpore 

a e s e a r c n  into t h e  rnetaboiisrc of  qlk;LLne e q r t i .  
met-1s by bone. 

Contraat P a i d  

Contraoting Officer 

Chief, E b l o g y  Er=nch 

Amount of Ffmdr 

f 

Voucher a Paid 

I 

I I I I I 11 I I  I 

f 4 3  7. 

1 1 0 8 5 1 0  



Ofice Memormdzlnz UNITED STATES GOVERNMENT 

TO 

F R O M  : 

SUBJECT : 

mat 

K e r n  Y. Roth, Director D.tTE May 21 , 1959 
Research and 2evelopmnt Division,  
Oak Ridge Ope 
C. 3. V a n  Clea 
Mvision of B i  e, Washington 

e a c h  Branch 

FINAL REpcRT - CofJTRBCI' NO. AT(LoI1)=1829 - UNIVERSITY CIF TENNESSEE 
(=-I 
BMMtCDVC 

The final report subndtted by Dr. Lengemnn on the subject 
con t rac t  is satisfactory t o  this office. The unexpended funds 
on this contract are being dealt w i t h  in a separate supplemental 
con t r ac t  authoriaation ( Contract  No. AT-( boll) -1637 . ) 

HAY 271950 
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O l V l S l O Y  O F  C U E ' - I S T R \ r  

T H E  U N I V E R S I T Y  O F  T E N N E S S E E  
SCHOOL OF BIOLOGICAL SCIENCES 

M E M P H I S  3 .  T E N N E S S E E  

I' 

-. . . __..- . 3 c 2: 3:- '_. . 

3 
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THE U N I V E R S I T Y  O F  TENNESSEE 
SCHOOL OF BIOLOGICAL SCIENCES 

M E M P d l S  3. TENYESSEE 

I 1 0 8 5 1 1  
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T H E  U N I V E R S I T Y  O F  T E N N E S S E E  
ADMINIETRATIVL OFFICE 

6 2  S o u r n  D U N L A P  

M r u r n i a  3 .  T C N N L ~ ~ L C  

I 1 0 8 5 1 9  



C S  r -  - 
4c >- 

Salaries 37,47L.62 $i,&36.73 

Equipment . 1,700.00 -3- 

Supplies 1 , 7  33 . 32 73L .k2 

LC7.J; -0- 

I 1 0 8 5 8 0  
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T H E  U N I V E R S I T Y  O F  T E N N E S S E E  
A OM I N  ISTR A T I V E  OFF I C  E 

6 2  S O U T H  D U N L A P  

M E M P H I S  3 .  T E N N E S S E E  

I 1 0 8 5 8 3  



T H E  U N I V E R S I T Y  O F  T E N N E S S E E  
A DM I N I STR A T I v E OFF I c E 

6 2  S O U T H  D U N L A P  

M E M P H I S  3 .  T E N N L a S L L  

I 1 0 8 5 8 4  
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0RS:JDB 

UNITED STATES 

A T O M I C  ENERGY COMMISSION 

Subject:  

k a r  C r .  Lsq.,c~.annr 

RENEWAL OF CONlRACT NO. AT-(LO-i)-  1e.29 

Your a t t e n t i o n  is irxited tc A~;pe~dlx  nC1f 3f the con t rac t  which mvides  
t h a t  a renenai proposai and a progress r e p o r t  will be due March f ,  1959. 
"he renewai proposal a?d Frcpress rspc-t may b2 submitted a t  any time 
after SIX rnaisks of per fcmance  u 3 e r  t t e  cur ren t  con t r ac t  period. 
aqV- ev;mt>  'L;.ey shc~,Ld rea.;p. ~5 L: ;d:Er t k a  tr.e prescr ibed da te .  

I n  

?,  Expendixre  Statement I r .L= lde a r'rrrrent expenditure s ta tement  for --- 
the  present  c o n c r x c  per iod .  1nformat;on included should be as 
f G l ; , 3 W S :  

3 ,  Renewal P x p a X  Include Qie Lnf3rmtl:n as required in Appendix 
I T t t  of  :Re c x t r x t ,  
tot& c3st.s +a t a - ry  t h ?  yro.jecs for t h e  proposed period, based on 
the  xntr;b-i?icnS af the i n s t i t u t i c J n  a s  well  as the funds requested 
from the AEC. 

-II -Y 

A budget jriolicd be inciuded i n d i c a t i n g  the  



- 2 -  

4. 

5. 
6. 

Ten-Percent Voucher. Inclwie a voucher for the r- ten per- 
c e n t  of the agreed cons ide ra t ion  as provided by Article I11 of the 
con t rac t .  
renewal of the contract ,  after which it rill be paid o r  FI the con- 
t ract  is not  renewed, i t  w i l l  be paid upon r e c e i p t  of the complete 
s c i e n t i f i c  report, 

Bis voucher w i l l  be  held by us pending approval for 

I n c i d e n t  Report. Include information.as required in Attachment "A". 

Radioisotopes Purchase Report. 
provided for i n  the budget for the cur ren t  period a t  t he  regular 
price establ ished by the AEC, but r h i c h  are purchased or  w i l l  be 
purchased during the current period a t  a pr i ce  less than t h e  e s t ab -  
l i s h e d  price by using the  d i scoun t  authorized ty an AEZ Discount 
Certificate issued to t h e  Cont rac tor ,  
r e p o r t  shall state (1) the p r i c e  e s t ab l i shed  bp the AEC, (2) the 
p r i c e  paid or  to be paid us ing  the d iscount ,  and (3) the savings 
r e a l i z e d  or to be realized. 

Include listing of all radioisotopes 

For each such purchase, the 

'Ihe progress  repor t ,  expenditure s ta tement ,  and renewal proposal should 
be endorsed by the proper admin i s t r a t ive  o f f i c i a l s  and six copies  of each, 
together with the voucher, should be submitted a t  t he  same time to: 

0. S. Atomic 'Bnergy Conmission 
Research 4 Development Division 
Post Off i ce  Box E 
Oak Ridge, Tennessee 

If you do not contemplate r eques t ing  renewal, R shall appreciate your 
advis ing  us  as soon as poss ib le .  

Your cooperation and ass i s tance  i n  this matter  is appreciated.  

Very t ru ly  yours, 

I 

Direc to r  
Research and Development Divis ion 

Enclosure: 
Attachment .An 



Attachment #An 

Inc ident  Reports 

AEC r egu la t ions  requi re  t h a t  r epor t s  be submitted on acc idents ,  f i r e s ,  and 
unusual o p e r a t i o n a l  i n c i d e n t s  which occur i n  connection w i t h  work being per- 
formed under AEZ ‘supported cont rac ts .  
i ng  types of inc iden t s :  

Reports a r e  requi red  for the follow- 

1. Ser ious  Inc iden t s  

Immediate reports 
o r  teletype to Research and Development Division, U. S. Atomic 
Energy Commission, Pos t  Off ice  Box E, Oak Ridge, Tennessee, on 
f a t a l  injury where death s e e m  imminent; injury of f i v e  o r  more 
i n  one fire or accident;  damage of $5,000 or more to Govern- 
ment property; nuclear  r a d i a t i o n  of personnel or  chemical 
exposure, r e s u l t i n g  i n  overexposure e u f f i c i e n t l y  se r ious  to 
warrant  h o s p i t a l i z a t i o n  f o r  observat ion o r  t reatment;  and other 
acc idents  o r  i nc iden t s  of w h i c h  immediate Information is con- 
s ide red  i n  the  bes t  i n t e r e s t  of t h e  program. 

phone (Oak Ridge S46U, extension 4657) 

2. F i r e s ,  Exp losions, Lightning,  Windstorm, Floods, and Spr inkler  
Leakage 

Reports on i n d u s t r i a l  108s of $50 to #S,ooO of Government 
p rope r ty  from these causes, toge ther  w i t h  any loss and damage 
to p r i v a t e  property.  

3. Other Property Damage Accidents 

Reports on o t h e r  acc identa l  p roper ty  damage of $50 to $5,000 
t o  Government property.  

4. Personal  Inhries 

Reports of  personal  i n j u r i e s ,  inc luding  d i s a b i l i t y  from occu- 
p a t i o n a l  d i sease  and nuclear r a d i a t i o n  occurr ing in connection 
u i t h  mrk being performed under AEC supported cont rac ts .  

If no such inc iden t s  have occurred during t h e  c u r r e n t  cont rac t  period, 
Reports on items 2, 3, and 4 may be included i n  the annual progress o r  final 
repor t .  
p lease  inc lude  a statement t o  t h i s  e f f e c t  i n  your progress  r e p o r t  o r  f i n a l  
r e p o r t  . 



UNITED STATES 

ATOMIC ENERGY COMMISSION 

Oak Ridge, Tennessee 
December 10, 19% 

D r .  F. 8 .  Lengemann 
Division of Chemistry 

Memphis, Tennessee 
ersity of Tennessee 

Subject: CONTRACT NO. AT-(bO-I)-1829 

* .. Dear D r .  Lengemannr 
. -  I 

4 4 i  f 
Thank you f o r  subnit t ing  a copy of the document e n t i t l e d  "me 
IiieGkiisrr: of  Mdgnesium snd Calcium by the Rat". 

"he U C I s  Patent Branch has reviewed the document suhnitted and has 
found no inventions d isc losed which require patent act ion pr fo r  to 
ita re lease  for publication.  Accordingly, no delay i n  release w i l l  
be requested. 

Your cooperation i n  this matter in appreciated. 

Very truly yours, 

* h A 4  
Herman H. ~ 0 t h  
Director 
Research and Development Division 



Ofice Memordndum UNITED STATES GOVERNMENT 

I n  compliance with a memorandum dated August 19, 1957, symbol MCP:DSZ, 
siibtect "Patent Review of Docuaents Prior t o  Releesew,  we are submitt inc 
f o r  your review and a p p r o p r i a t e  a c t i o n ,  one copy of t h e  following docu- 
ment prepared i n  connec t ion  wi th  the  work being  performed under t h e  
above cont rac t :  

'The Y e t a b o l i s m  of Magnelim pnd Calciulp th. &tm 

. /?./ /. A-LI 
' Hermar, M. Roth 

Enclosure: 
D0c.w.e nt 

i 1 0 8 5 8 9  



* 
Ofice Memm&rn UNITED STATES GOVERNMENT 

TO : 5. b;. Scot,,, Chiof 
P 3 5 e r . t  F r = x P .  

- .  FROM : Eerman Y .  %tk,  -.:rector 
Research and Development E i v i s i c n  

SUBJECT: PATEN? REYE24 2F U N C L A S S I F I 3  DOCIJNEN'S - CPNTRACT NO. AT-(LC)-lj-1829 
UNIVBisI'n O? TliwIcEsSE!! (SI. P. W. L!!Nc;Ewwt) 

SYMBOL: ORSIJDB 

In compliance with a memorandum dated August 19, 1957, symbol MCP:DSZ, 
subject  "Patent Review o f  Docylments P r i o r  t o  Release", we are submittin? 
for your review and appropriate a c t i o n ,  one copy of t h e  fol lowing docu- 
ment prepared i n  connection with  t h e  work being performed under the 
above con t rac t ;  

Z r x l o s r e  : 
3oc;lr.e n', 



THE U N I V E R S I T Y  O F  TENNESSEE 
SCHOOL OF BIOLOGICAL SCIENCES 

M E M P i i l S  3. TENYESSEE 

I 1 0 8 5 9 1  



UNITED STATES 

ATOMIC ENERGY COMMISSION 

Oak Ridge, Tennessee 
septa- 3,1953 

Dr. F. ti'. LMgamazm 
Div i s ion  of Chemistry 
University of Pumasaea 
Menphis Temessem 

Subject, DISSEHINATION OF PUBLISHED AM) UNPUBLISHED DNCIASSIF'IED 
TECHNICAL INFORHATION TO FOREIGN HATIONS 

I n  a previous l e t te r  t o  you, we advised you of the A S ' S  po l l cy  in regard 
t o  t h e  disseminat ion of unc lass i f ied  published t e c h n i c a l  information, r e -  
s u l t i n g  from t h e  work under your  cont rac t ,  t o  f o r e i g n  nations.  
w i t h  our l e t t e r  was an attachment listing s e v e r a l  nat ions,  t r ansmi t t a l s  
t o  which were permit ted and encouraged provided similar information vas 
reques ted  i n  exchange . 

Enclosed 

The A E G I S  p o l i c y  has nou been revised t o  permit t h e  dissemination of 
unpublished technical information as w e l l  as t h e  pubushed  in fomat ion ,  
Also, t h e r e  have been some changes i n  the  I l s t i n g  of nat ions forwarded by 
our previous let ter.  We a re  enclosing a camplete statement of t h e  A x ' s  
pollcy and procedures in t h e  dissemination of the published and unpublished 
t e c h n i c a l  information,  which includes a new l i s t i n g  of t he  count r ies  t o  
which information may be forwarded, provided Information i s  requested i n  
exchange. 

Tour cooperat ion i n  applying the  enclosed procedwes  i n  the  dissemination 
of information developed under your con t rac t  w i l l  be appreciated.  

Very truly yours, 

Enc loa ure  t 
Out l ine  

Di rec t a r  . 

Research and Development Division 

19179 

1 1 0 8 5 9 2  



ACT r Af 3 



Jo?n i:, ;. dore 

f 1 0 8 5 9 4  



Your ooopration LJ approah-. 

dhk 'iy 1 

ve ly  t r u l y  yours, 

i 1 0 8 5 3 5  



- 
6. Conaact Board Lhcket 

No. 
(To be assigned by 

i 

(If more space k required use repurte sheets and attach hueto:) 

7. Request Submitted By: (slgned) 1 
I 

**.: 3 G f  . .  Date: Tltle; - 
I 1 ,.- . - -  

9. Description of othu changes to b e  covered by Modiffcation: I 
i 

yrdiiy contract tro prwid.  for additional resoarch ta be coqleted not  I 

i 2.- than Ups 31, 1959, uith new fund8 Fn the owant of @,BO.  

(If more space is required use separate sheets and a t u c h  here-) I 
1 
i 10. Negotiated Conuaco. (Show why i t  appears desirable to negonate new contract or to negotiate 

modification to existing contract) 
I 
I Memorandum f r o m  C. II, Shill-  ta S. R. Saphie  dated A p i l  21, 19%. 

V 1 
12. Disputes: I 

I 
- 

Attach a statement summarizing the d iqute  togethu wxb putinent documents and Background 
Macuial. 

I 



1 u  c 

I 
-- -c/.. I Form 01-569  (2/53) REQUEST FOR COHTRACT ACTION (submit Ln duplicate) 

! 1. C ha ir ma n 
TO: J. R. Yome Conuact B a r d .  . Frarn: Res. t Dev. Div. 

I t  is requested that the Csnt raa  Board take the  necessary actlon to process the following described con- 
tract action in accordance wirh the provisions of Bulletin OR-Oshi-19: 

I 

2. Nature of Action Requested I 

0 Selection of N m  Contractor and 
Negotiation of Contract 

! 

ran QfhnlMmS.. ' 

Modificati n of Contract 

Conaactor: 
No. A T - ( ~ - ~ B ? ~  I 

"8 8- 

0 Review and approval of COntraCt, Sub- c] Other (Explain) 
contract or Purchase &der. 
Number: 
Name: 

- I 

3. Name of Service to be Covued by Contract 
I 

(Explain) R8a-d 
I 

4. Fundin1 Amount to be Obligated by this Contract Action P ,580.00 1 
- Source of Funds ! 

I Approved OR0 Financial Plan, Quarter, Fiscal Year 19- I 

1 
I Issuing Office 
i----------------------______________,__------------- 

Projezt No.-or, Activity No. 
Funds to be Obligated: Allotment No. (F.Y. 19- Funds) 

I Piocurement Directive No. Dated ! 
I 

1 Concurrence in Funding Statement: (signed) 
Chief, Budget Branch i 

L - - 
I 5. 

I 
I 

Project or Activity to be Covered by Contract Action: 

i 
Location of Work: 
Estimated Cost of Work to be Covered by this Contract Action f 
Schedule: Date Work u, Start 
Description of Project or Activity: 

Construction Dixecuve No. 

I Estimated Completion Date 

(If more space is required use separate sheers and atuch hereto:) 



Suppl iu:  

* 

Travel : 
* 

Pub1 i ca t i o n  a m  CLJ munica t i o n  t 

hrerhcad and :r,<irect Costa :  

mtal  

ni.riiud.cn tc 

m.00 

L8Fi2.00 

http://ni.riiud.cn


UNITED STATES ATcMfC CcMMlSSION 
WAsHIK;ToIO, D. C. 

Contract Aut  ho ri z a t  i o n No. msrs.93 

SUBJECT : EVND AUTHORIZATION AND TRANSMITTAL OF RESEARCH PROPOSAt FOR 
CONTRACT l'4E(XIA!TION 

: AEC 102/16 APPRCMED OCKlBER 7, 1953, AS PIP- BY MR4ORANDUM 
JOINTLY 

SIGNED BY THE DIRECTOIES OF TEE DIVISIONS OF RESEARCH AND BIOLOGY 
Am) MEDICIlOE. 

WAGERS, 0 P " I O H S  OFFICES, DA!ED OcPoBER 23, 1953, 

SYMBOL : mmJn 
The r e s e s r c h  proposal descr ibed below has been approved by the 
Division of Biology and Medicine, f u n d s  are avs i lab le ,  snd you 
ere authorized and requested t o  negot ia te  a cont rac t  i n  
accordance with the  folloving terms and conditions:  

1. I n s t i t u t i o n :  Z b  ' & i M t y  ctf 

2. B v e s t i g a t o r  ( 8 ) :  

3. Title: rru etabum of - PlLth Ilet.L lrf Baa'. 

4. ( ) New Contract, ( 3enewal of Contract rJ0. Mb-1)m 

5 .  Duration: C.2'5.- +&+ 5 j 3 / 5 3  

6. AEC Technical Aelpreeextativa: &?hnP. bHnn 

7. hnds a r e  authorized fo r  the obl iga t ion  of this contract  
as follows: 

Amount - Budget 
Total Allotment No. Category Previous This Action 



- 2- 
6. It i s  suggested t h a t  in t he  best i n t e r e s t s  f t h e  o v e m e n t  

the  fol loving type cont rac t  be negot ia ted:  LPdL 
3. It is requested t h a t  t he  title t o  any c z p i t a l  equipment pro- 

cured under t h i s  cont rac t  s h a l l  be vested wi-th: 

( X )  the cont rac tor ;  ( ) t h e  government. 

10. If rad io iso topes  a r e  t o  be used i n  t h i s  research, it i s  re -  
quested t h a t  t h e  savings ava i lab le  t o  t h e  con t r ac to r  under t h e  
Radioisotope Research Support Program ( R e f .  AM: Manual Chapter 
7510) be considered i n  the  negot ia t ion  of t h e  amount t o  be 
funded under this cont rac t .  

Ll. Other comments: 

12. Secur i ty  Requirements: 

In accordance v i t h  t h e  provis ions of Chapter 3403 of t he  AM= Manual 
and t h e  requirements of t h e  Declass i f ica t ion  Guide, it has been 
determined t h a t  t h e  folloKing secu r i ty  precaut ions should be taken 
i n  c o x e c t i o n  v i t h  the  propsed  r e s e v c h  cont rac t :  

awe i. Io rrhslMI for t;le imdUps& of 
rcstz4,Ctcd &&a t2A5 p2.jee.t b8 bscn puceQ tn f 
14 deflaad in cbrptar 9 0 3  of tbc mz-4 

13. Reports: ( x) Reports a r e  t o  be required as provided f o r  by 
"Revised Guide f o r  t h e  Sibmission of Research 
Proposals" dated February 6, 1954. 

E D C  

( ) S F e c i d  reports i n s t ruc t ions  a r e  as f o l l o w s :  

*-. l o su res :  ( s) "A" - Proposal, dated )crc8. l> &l!jd 

c_ 

( r) "B" - Notif icat ion l e t t e r ,  dated . 
( ) 'IC" - Other correspondence, l e t t e r s  

Dis t r ibu t ion  : 

Addressee: Original  ( w  enc l . )  Division Flle: Yellow copy (w  encl . )  
Pink copy (w/o enc l . )  

Branch Mle :  Khite copy ( w  enc l . )  

1st copy (w e n d .  ) 
2nd copy (w e n d .  ) 

mite copy (w/o enc l . )  
Program Analysis Branch: 

oco * O ) O I 2  





XS a JDB 

, / -  
D a m  Dr. L.ng.wmna 

Thank you for jour latter of Worch 13, 19g, mqucstiag pernlrsim 
t o  use the t h e  w e  of rn A X  
Discount Certificate in order t o  purch8sc. addition81 suppues weer 

, -’  1 

8rd.ng8 the Unlvorsity rsaUud 

c 0nt-c t NO AT- (Le. 1) - L R ~ .  

This Is to a d d s 8  you that uc o Y e t  no objections t o  your G t i l l g l n q  
the $86 ravings to purchrre rupplles 8s indicrted In your letter 
of b r c h  13. 

Very  t r u b  yours, 

C. S. Shoup 
Chief ,  B i o l w  Branch 
E u r e a ~ h  ud D m l o p g n t  Division 

. -  



THE U N I V E R S I T Y  O F  TENNESSEE 
SCHOOL OF L)IOLOCICAL SCIENCES 

M E M P H I S  3. TENNESSEE 

D I V I S I O N  O F  C H E M I S T R Y  

.. ... a--c:? 1-55 

-9. -. . 

f i 0 8 b 0 3  





M e w d ’ a m  UNITED STATE; GOVERNMENT 

We a r e  sub rn i t t i i g  f o r  your review qnd a 2 2 m p i a t -  = Zction the 
following b f o r n a t i o n  concerning t h e  cont r=  c t  which w i l l  ex;‘,e 
on w 31, 1958, 

1. Benewal P n p o s a l  
2. Frogress  Report 
3. F i n a n c i a l  S t a t exen t  ( Whd+d ra-1 prap-1) 

he shall a;?pciaC,e yaur ?:vising us of  your  decis i~sn co :E .-A)- 
2roceed wi th  the necessary c m t r ? c t  a c t i o n  z t  the  e g r l i e s t  -3ssible 
date. 

Enclosure:  
2s L i s t e d  -4bove 
bci C. S. Shoup 



A FEFd.4L PWK)SAL 'ID 

The Atomic Xnergy Commission 

Division of Biology and Medicine 

For the period June 1, 1958 through May 31, 1959 

Contract No. AT - (40-1) - 1829 

"The Metabolism of Alkaline Earth HstaLs by Bone" 

Division of Chemistry 

School of Biological Sciences 

University of Tennessee 

Memphis 

P r i n c i p a l  I n v e s t i g a t o r  
Fraderick W, I s n  
Assistant Professor  ';if 
Chemistry 

Submitted Msrch, 1, 1758 -- 
- .  

4 

b ,  W. Hymn, 7ice-Prssident  
in charge o f  Medibal Units 



1 

bnewa l  Pr0po3al  t o  t h e  A.5.C.  - - 
T i t l e  : Tre Metsbolisrn =f Alkaline E a r t h  Met 3 ls by Bone 

Contract No. AT - (LO-1) - 1829 

For the psriod June 1, 1958 through M q f  31, 1959 

S c i e n t i f i c  Backgmund 

A review of some of the  rspects Of a l k a l i n e  e a r t h  metabolism by born has 

been presented p ~ v i o u s l y  i n  t h e  o r i g i n a l  p r o j e c t  p roposa l  submitted t o  the 

A.E.C.. 

e l u c i d a t e  the mechsnisaw of depos i t ion  i n  and ramoval of these elements fmm 

Since t h a t  time l i t t l e  new evidence has appeamd in  t h e  l i t e r a t a m  to  

bone. Tkemfol.e, a review of the l i t e r a t u n  w i l l  n o t  be attempted. 

f63xdver, mcen t ly  a eood d e a l  of work has appeamd concerning t h e  metabolism 

of s tmntium-90 by humans and l abo ra to ry  animals. A report of the S p g O  

l e v e l s  in human bone has been publ ished by Eckelmam, Kulp, and Schulert (1) 

and a review of the known s e l e c t i v e  pmcesses h a s  been compiled bj- Comar, 

Russell, and Wasserman (2) .  

being the d j o r  s i t e s  of d i scr imina t ion  aga ins t  s t ront ium present i n  the d i e t .  

Comar impl ica tes  t h e  i n t e s t i n e  and the kidney as  

Bone is n o t  considered t o  be Frnportant. However, he repor ts  t h a t  the new 

‘corn human skows a greater s e l e c t i o n  against  s t ron t iww than can be accounted 

f o r  by the known s e l e c t i v e  pmcesses  of the  materna l  i n t e s t i n e ,  kidney, and 

DlaCeI I t a .  

pmcassea of bone vonld play an important role. 

d e w s i t e d  in bone, the discriminatory a b i l i t y  of bone would be important for 

i t s  n m v a l .  

s t m n t i u m  and cblcium is d i f f i c u l t .  
t h a t  s e l e c t i o n  may o c c w  durhng the resorp t ion  phase of  bone metabolism of human 

bone and i s  presented i n  the accompanying progmss report* 

It vould seem p o s s i b b  t h a t  here is the place w h e n  t h e  selective 

Also, once strontium-90 I s  

To t e s t  the a b i l i t y  of h u m  bone to d i l f e m n t i a t e  between 

Howent, some evidence has bean obtained 

Mom evidence is 

needed t o  contirn t h i s .  
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& f e r e n  cos - - -- 
1, ZcLeLnenn, ;<. ?., J. L. K u l p ,  and A .  8. 5 c h u l e r t  

Sci.  127: 266 - 27& (1958) - 
2. Comar, C. L., R. S. hssel l ,  and R. H. 'dasserman 

Sei. 126: L8S - L92 (1957) - 

* 



3 

S c i e n t i f i c  Scope 

AZI s t a t e d  in the o r i g i n a l  p m p s a l  the major o t j e c t i v e s  of the research 

omgram a r e :  

1, To compara t h e  metabolism by bone of the members of the  a lka l ine  

e a r t h  gmnp o f  elements.  

2, To inves t iga t e  the  phases of mineral  metabolism by bone t o  detenuine 

what processes am e n z p  influenced. 

3. To determine the r a t e s  of s t m n t i u m  and calcium mnoval and t o  

attempt t o  a l t e r  them. 

h .  To descr ibe the  mechanism by which s t ab le  strontium i n h i b i t s  cal-  

c i f i c a t  ion and increases  t h e  discr iminat ion aga ins t  rad ioac t ive  

stmntium. 

The accompanying progress report d e t a i l s  t h s  msults obtained t o  d a b  

in fulfilling these ob.jectives,  &re work remains t o  be done. 

omgram is planned for the next f i s c a l  year. 

1. 

The following 

The Uptake of Stmntium and Calcium by hman Bone 

Some data  has been obta ined  but  mom evidence is needed before conclusions 

can be made. To t h i s  end, an effort will be made t o  aecure more fe tuses  and t o  

c u l t u m  the bones obtained. 

can be  found conveniently by t h e  methods nor in  use. The amount of work done 

will depend upon the supply and cooperation mce iwd ,  Lz s u f f i c i e n t  numbers 

am forthcoming, o t h e r  alkaline earths may be investigated.  

The Sr/Ca r a t i o  a t  equilibrium and during remval 

Continuing attempts w i l l  be made t o  obtain human periosteum and t o  g m v  

It in tussue culture t o  o b t a i n  bone. 

2. The Effec t  of Species upon Strontium Uptake -- 
The w o r k  t o  da te  i n d i c a t e s  t h a t  the medium does not funct ion a the so- 

l e c t i o n  but  that  the mchanism is contained within the bones. The va r i a t ion  

noted between embryonic ch ick  and human bone suggests t h a t  specha do vary in 

their s e l e c t i m  a b i l i t y ,  To i n ~ l s s t i g a t e  t h i s  the  Sr/Ca ratios a t  s q n i l i b F i m  
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snd durinE m m v a l  w i l l  be i n ~ s t i g 3 t e d  f o r  t k e  bones of a s  many species as 

cqn be obtained.  I f  t r .e  r e $ ? ; l t ~  ind ica t e  3 s p e c i e s  d i f fe rence ,  o t h e r  a l k a l i n e  

e a r t  fa w i l l  be 13ves t igated. 

3. The Effect of t b a  Degme of C a l c i f i c a t i o n  upon Discrimination - 
In the  studies made thus  f a r ,  it h a s  been noted t h a t  the ends of t h e  bones 

s e b c t e d  for calcium and aga ins t  strontium m m  t h a n  d id  the shafts. This 

vas observed for both human and ch ick  bone. Also, t h e  human bones uem mors 

ca lc i f ied  than t h e  chick bones and showed much d i f f e r e n t  Sr/Ca r a t i o s .  

i n v s s t i g a t e  t h i s  t i b i a s  f r o m  CI-9-12- and &day o l d  embryos w i l l  be cul t ivated 

To 

c -  

f o r  7 days w i t h  a c t i v i t y  in t:b medium. A t  t h i s  t ime one-half of the bones 

will be removed and assayed utile t h e  mmainder u i l l  be s h i f t e d  t o  non-labeled 

medium f o r  f o u r  days befom being assayed. 

- 

Thus, the  e f f e c t  of the degme of 

- c a l c i f i c 3 t i o n  on t!x equilibrium r a t b  and removal r a t i o  should be obtained. 

If hman  embryos can be obtained t h e  wide v a r i a t i o n  in t h e i r  ages  should  

make comparisons poasibls and ind ica t e  t h e  e f f e c t  of the degree of c a l c i f i c a t i o n .  

L. Cont inuat  i6n of tki A l k a l i n e  Ear th  Study 

It i s  expected V a t  by Jme a l l  of t h e  a l k a l i n e  e a r t h  w i l l  have been c o w  

?ared on t k e  b a s i s  of long term uptake,  s h o r t  tern uptake, and s h o r t  te rm re- 

moval of the a lka l ine  e a r t h  me ta l s .  However, d a t a  on the e f f e c t  of c a r r i e r  

upon the uptake and removal of t hese  m e t 2 1 3  w i l l  s t i l l  have t o  be obtained. 

A l s o ,  it would be of advsntage t o  be able t o  compare these a lka l ine  e a r t h s  on 

the  basia of the s i tes  in bone w h e r e  s e l s c t i o n  i s  occuring. By comparison 

i t  w i l l  be poss ib le  to  determine if t h e  s e l e c t i o n  i s  of t he  same nature  a s  

occurs  w i t h  st mnt ium. 

For t h i s  bone3 will be labe led  and a f t e r  changing t o  a non-labeled medium 

w i l l  be mmoved and assayed a t  10 and 30 minutes,  1, 2, b, 6 ,  16, and 24 hours,  

and at 2, h ,  6, and 8 days, A removal c u m  would r e s u l t  t ha t  should make it 

possible t o  determine tb number of compartments i n  which the isotope is dis- 

I 1 0 8 b i Q  .-. 
,' ' 
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t r i b u t e d ,  their s i z e ,  and t h e i r  turnover times. S i m i l a r  in ionnat ion  would be 

obta ined  f o r  uptakes b:; l a b e l i n y  bones f o r  tr.e per iods  of t im s t a t e d  a k o e  and 

p l o t t i n g  the uptake c ~ r v e s .  

5. The Function of Enzymes i n  S e b c t i o n  

In testin. l i ve  and heat  k i l l e d  bone i t  was d e t e m i n e d  t h a t  only live 

bone had a means of &scr imina t ion  a g a i n s t  strontium. To see Fi t h i s  is due 

t o  s p e c i f i c  enzymes, known i n h i b i t o r s  such a s  beryll ium, ph lo r i z in ,  f l nom-  

a c e t a t e ,  f l u o r i d e ,  and cyanide w i l l  be put i n t o  the medium. An i n h i b i t i o n  of 

ths s e l e c t i o n  mechanism w i l l  be looked for. 

i n h i b i t i o n  occurs w i l l  be determined b y  p l ac ing  bone i n  l abe led  medium for 10 

and 30 minutes, 1, 2, L, 8, 16, and 2b hours. 

The s p e c i f i c  a m a  i n  which the 

One-half of the bones w i l l  be 

placed in medium containing i n h i b i t o r  and t h e  o t h e r  half  w i l l  serve a s  contmls .  

The s t ront ium and cslcium con ten t s  a t  each of  these points w i l l  ke determined - 
and a c u m  d o t t e d  from t h e  da t a .  The equat ions  for the  c u m s  should  sive 

t h e  number, s i z e ,  and mobil i ty  of t h e  compartments. 

t e s t  groups an ind ic3 t ion  of t h e  a n a  of s e l e c t i o n  should be obtained.  

3y comparing c o n t r o l  and 

A 

s i m i l a r  experiment would be run for rsmoval s tud ies .  Further i nves t iga t ion  

i n t o  t h e  exact  biockemical mechanisms w i l l  be  made if t h e  data appear  pmn- 

i s ing .  

6 ,  Hormonal Ef fec ts  --- 
Bones will be labeled for periods of 24 hours, 2 ,  b, and 6 days and then 

t r ans fe r r ed  t o  a non-labeled medium conta in ing  pa ra thymid  e x t r a c t .  

the bones w i l l  then  be r s m v e d  a t  30 minutes, 1, 2, 4, 8, 16, and 2& hozra, and 

Groups of 

2, L, 6, and 8 days t o  a t tempt  t o  a s c e r t a i n  the  e f f e c t  of the  hormone upon t he  

s e l e c t i o n  r a t i o  and t h e  removal of r ad ios tmnt ium and radiocalcium fmm bone. 

7. Effec t  of Temperature on Sr/Ca ratio in Bones 

Data from short t e n  uptake exoeriments indicated t h a t  s e l e c t i o n  a,-ainst 

s t ront ium for the s h a f t s  of bone occurmd only a t  39 degrees C. This would 
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t end  t o  be evidence t?.at a V i t 3 1  process  is involved,  To t e s t  t h i s  further, 

bones w l l l  be l a5e led  f o r  3 x r i o d  o f  5 d q s  and tirsn reincvsd t o  non-labeled 

medium. 

deerees ,  25 degmes ,  and 37 degmes Centigrade.  

calcium w i l l  be determined a t  the end of a f o u r  d a y  period. 

bones p i l l  be placed i n  labeled medium for s e w n 1  days t o  determine the  Sr/ 

Ca r a t i o  under the same temperaturn condi t ions .  If t h e  experiments prove 

f r u i t f u l ,  sn  a t t e n n t  w i l l  be  made t o  determine t h e  mason f o r  the l a c k  of 

A t  t h i s  t i ne  e q u a l  s i zed  Froups w i l l  be placed i n  h c u S a t o r s  a t  4 

The r a t i o  of strontium t o  

In add i t ion ,  

s e l e c t  ion. 

S c i e n t i f i c  Personnel 

Pr inc ipa l  Lives t iga tor :  

Professor  of  Chemistry. 

Lengemann, F rede r i ck  'd., Th. D., Assistant 

T h i r t y  per cent of h i s  time t o  be devoted t o  

the pro jec t  

Information as t o  experience,  t r a i n i n g ,  and pub l i ca t ions  has  been 

previously submitted in the  o r i g i n a l  r e sea rch  proposal. 

Other  ?emomel: A fu l l - t ime t e c h n i c i a n ,  Mrs. S t u a r t  Trapp, i s  t o  

be emloyed and all of h e r  time w i l l  be devoted t o  the  project .  

R p a r t - t h e  tecknic lan ,  a l l  of h i s  t i m  t o  be spent on t h i s  p ro jec t ,  

w i l l  a l s o  be employed. It i s  Lqtended t o  i.i,re a medical or d e n t a l  s tuden t  

f o r  these m m s e s  t o  perform the  mom t ed ious  jobs  and thus fme  s k i l l e d  

personnel  f o r  the mom exac t inp  d e t a i l s ,  

Other  Financial  Assistance -- - - 
A proTosed pro jec t  is being submitted t o  the Nat ional  I n s t i t u t e s  of Health 

t h a t  w i l l  hare as i t a  major purpose the i n v e s t i g a t i o n  of t he  e f f e c t s  of V i t a m i n  D, 

parathyroid hormone, p a m t h ,  i n su l ln ,  and thyroxine upon bone metabolism. 

is  intended t o  stu* the  uptake of calcium and phosphoms simultaneously wi th  the  

disaowarance of 3ccumulation of metabol i tes  w i t h i n  the bone. None of the p e p  

some1 t o  be employed o r  ma te r i a l s  t o  be used for t h a t  5emarc4. w i l l  be pa id  f r o m  

It 

'. 
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o r  purchased by funds provided by the  Atomic Energy Committee. 

Cnl.:: bent:; w r  cent  of  the sen io r  in-;es:igator's time u i l l  be devcited t o  

tha t  p m j e c t ,  t h u s  cont inuin-  t k  tk.L,-t;: ;.pr cen t  a l l o c a t i o n  of h i s  tine t o  be 

spent on t h e  A. 3 .  C .  con t r ac t .  

All ca lcu la t ions  o f  t h e  U n i v e n i t y  con t r ibu t ion  t o  t h e  A. 3. C.  msea rch  

p r o j e c t  have been made w i t h  the understanding t h a t  no pro jec t  occupi r !~  t h e  

msea rch  f a c i l i t i e s  f u l l  t ime,  Only t h a t  po r t ion  d i m c t l y  a t t r i b u t a b l e  t o  t h e  

A .  9. C. has  been taken a s  t h e  Univers i ty  c o n t r i b u t i o n ,  

E w m n t  and F a c i l i t i e s  Available - - -  -- 
The purchase of a s c i n t i l l a t i o n  counter,  a l a r g e  centrifuge, and a s c a l e r  

durinE t h e  pas t  few months has ma te r i a l ly  inc.-ased the  productiveness of my 

l abors tory .  

automatic ta lance .  The Deoartment i t s e l f  has  Fecent ly  acquired a 3eckman DK-2, 

2 recordin? spectophotometers,  and a 3aird inf ra - red  double beam spcctrophotom- 

e t e r .  Purchase of an u l t r a  c e n t r s u g e  is under uay. These, i n  addi t ion  t o  

the items of equipment and f a c i l i t i e s  l i s t e d  in t h e  o r i g i n a l  proposal ,  iqd ica tc  

t?.at we are we11 equipped t o  ca r ry  out a research  program from many angles of 

a t t ack .  

An o r d e r  has keen placed, j u t  not "Et f i l l e d ,  t o  purchase a semi- 

.- ;;ow~ver, we k.aw found tk,at :r.e m:or block in o s ~  research pmcr= i s  t h e  

5speciall:J dur ine  t h e  tims s tudies  we voluminous amount of count inp necessary.  

produce l a r e e  numbers of samples. 

has doubled t h e  amount of counting. 

changer would be extmml;. valuable.  

almost continuously. Accuracy would be increased s i n c e  w could then count for 

a given number of counts i n s t e a d  of t h e  f i x e d  time system now used. 

i n t en t ion  i s  t o  purchase an automatic sample changer and modify i t  so t h a t  i t  

w l l l  count each samde t u i c e ,  once u i t h o c t  an absorber  and oncd wi th  the  absorber.  

Separat ing the  bones in to  ends and s t a f t s  

To expedi te  t h i s  phase an automatic sample 

Thus i t  should be possible t o  c o u t  samples 

Tbe present  
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Travel 
_L__ 

?he i t e m  of l l travel l l  would be for t h e  purpose of exchanging i n fomat ion ,  

p r e s e n t i c ~  pa-rs ,  and to  met o t h e r s  i n t em3ted  in bone metabolism. It is 

planned t o  a t t end  the  Gordon %search  Confemnces an? the  Federat ion Keetinngs. 
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P r i n c i p a l  Investigator 
(305 o f  t d )  

Admini s t  ra t  ive Assistant 

Dopa rtment a1 Sscm t a r y  

Consultation ($10.00 / hr.) 
Dr. Wood 

Dr. W i l l i a m s  

Dr. Koapp 

Dr. Cohn 

BUDGET - 
Univsrs i t v  AEC 

1-1/2 Technicians 
(Fncludos 5-1/L% 4 or ret irement 

and s o c i a l  secur i ty )  

Part-time Secretary 
* 

E quipme n t 

Automatic sam?le changer 

2- Sup l i e s  

F e r t i l e  eggs 

Serum 

Chicken plasma 

3 a t s  and feed 

?ad i o  i s o t  opes 

( Based on AEC discount 
Sr-69  ( 

$16 13 .oo 

200 .oo 
200 .oo 

Loo.00 

200.00 

300.00 

200 .oo 

$&29b000 

100.00 

1700 .OO 

400 .OO 

300.00 

50.00 

loo .oo 

100 .oo 
SO 0 0 0  
50 .oo 



BUDGET 
(cont'd.) 

Snpol ie s 
I - - -  

Spec ia l  suppl ies  (T.C. h t e r g e n t ,  
G. M. Tube, 8?ovea, P l a c h e t s  9 

b a c t e r i o l o g i c a l  p i p e t t e s ,  note 
books, data sheet3, dispOS81 of 
radioact irs waste)  

Common laboratory so lvents  and 
reagents 

Common laboratory elassvan3 

Tram1 

Publication and Connumicat iona - -  . ---  

*Ut nit i es  --- 

*Depreciation - -- - 
*Loss of income 

Un ive XY itv 

100.00 

150 .oo 

9b2.00 

1081.00 

752.00 

540 .oO 

891.00 

7756.00 

TOTAL 7756 000 
%quested of A.  E. C. 

85 80 . 00 
*See addit ional  sheets for computation of these costs .  

8300.00 

m.00 

100.00 

7944 .oo 
636.00 

8580.00 

1 1 0 8 b l b  



Crlcula t  ion8 of Indizlbct Costs 

Schedule I - 
Schedule II- 

S c h d n l s  III- 

Schedule IV- 

Scheduh V- 

Schedule V I  - 

Schedule VII- 

Psrsonnel  suppli9d by Grant 

Squipment aupplied by Grant 

Supplies included in Grant 

Travel included i n  Gmt 

I n s t i t u t i o n a l  personnel 
(Deta i led  i n  budget) 

Squrrs footage  of bui ld ing  space occupied part time 
(But c o q u t e d  a s  full t im occupancy by the  Prodex) 

Office and Laboratory 
Walk- i n  incubator  
S t e r i l i s i n g  mom 
Shop 
Cold roam 
Fmeser r o o m  
Bulk s torage  mom 
Rat room 
Dog and operating rooms 
Constant temperature m m  
Dark room 
High level isotope labora tory  

Adm. School Bio logica l  Sciences 
I n s t i t u t i o n a l  Administration 
Library  

Division o f f i c e  

740 sq. ft. 
36 
100 
20 
30 
11, 
20 
35 
60 
30 
9 

50 
90 
221 
17 2 

ITb ad Space 11 

( t o t a l  x 0.1) 

1637 

164 

TO TAL 1801 sq. it. 

Cost of U t i l i t i e s  requimd b u t  not included i n  G r a n t  

Squam footage (Schedule V I )  x cos t  of b a t s  l i g h t ,  gas 

- -- - - -  - - 

and water/sq. i t .  



Schedule X - 

Schedule XI - 

Schedule X I I -  

Cost f o r  Maintenance and C w t o d i a l  Servlca 

Square footage 
maintenance 

- -. 
V I )  x cost  of c u s t o d i a l  and 

sq. ft. i ao i  x $0.60 $1081 

C o s t  of  Library -.. x sum of Schedules I, 11, 111, and IV 
Inst i t u t  i o n a l  operat  in? expense 

$15,750 x $8000 - $ 752 

DeDreciation on Buildina Smce and Eauirnmnt 

S am footage (Schedule V I )  x net building c o s t  9” sq. i t .  x 0.02 - rllawrnce f o r  depmciation 
on construction. 

1801 x 8 ll.25 x 0.02 = $405 

Sqarm footage (Schedule V I )  x e q u i p n t  cost/sq. it.  
x 0.05 - a l l w a n c e  f o r  dep~t tc ia t ion  on equipment 

1801 x 1.50 x 0.05 - $315 

TOTAL 3SLO 
Allowance f o r  losa of income for expending funds for 
constructing and equipping __ b u i l d N 2 o c e  occupied 
b y h r p r o j e c t  7 
- -- - ---- --- - 

-- 

Total c a p i t a l  out lay  x 0.03 * l o s s  of income 

$29,716 x 0.03 9 $8?1 



Expenditures R e q u i ~ i  from the G r a n t i n g 4 e n c y  for the Project - 

1. Schedule I - 
2. Schecfals I1 - 
3. Schedule I11 - 
b. Schedule I V  - 

8W9h -00 

1700 .OO 

u50 .oo 
boo .oo 

Subtot 81 79b& .OO 

se 8 7 of Subtotal (Overhead ) 634 .OO 

Tot a1 8578 .OO 

Expenses Repmesent k: List i t u t i o n a l  Contribution to  the P n j e c t  - 
- - - - - _ _ _ _  

and not included in the Grant 

1. University contribution to 
250 .oo 

2. Schedule V 3300 .oo 
3 .  Schedule vIT 9k2.00 

consumable s appl ie s 

L. Schedule -?'I:: loEl.00 

5.  Schedule X 752.00 

6 .  Schedule XI: 540 .OO 

7 .  Schedule X I I  891 .OO 

KIT& $7756.00 



Expmditure  Statement - -- -- 

Contract number AT- (&O-1)-1829 

Periodt June 1, 1957 through Jan. 31, 1958 

AEC - Erpenditums .- 

PO rSOMe1 1,538.50 

Retirement l5L .76 

Supplies 1,178.89 

Equipment 2,097.81 

Travel 2l4.20 

Overhead 6LO. 30 
mzx 

Zstimrted 
expendi tures  
t o  May31, 1958 2,815.8& 

Un ive XY it --- y -- of - Te me a see 

2,53 2 .OO 

Funds available for the f u t u r e  f h q c i n g  include the  cont r ibu t ion  of 

$7,756.00 by the Universi ty  of Tennessee and t h a t  which the A.Z.C. 

cont r ibu tes  t o  car ry  on this pro jec t .  

Submitted March 1, 1958 

0. W. H y l a a n ,  Vice .President 
in Charge of Medical Units 



No inc idents  o c c u m d .  

-- R a d i o i s o t p  --.--- Purchase Report 

Radioisotopes purchased o r  t o  be purchased at  discount  include : 

Is0 t ope 
L 

Ba-133P 

S I C 8 9  

AEC Price 

$100 b o o  

10 .oo 

Price paid SIaingS 

$20 b o o  $80 .OO 

2 .oo 8.00 

Tota l  ll8E.W 
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kinewal  - Proposal t o  the  A.E.C.  

T i t l e  : 'l?-e Metsbolisn g f  AlkalLm Earth Metsls by Bone 

Contract No. AT - (LO-1) - 1829 
For the p r i o d  June 1, 1958 through 31, 1959 

S c i e n t i f i c  Background 

A review of some of the  aspec ts  Of alkaline ear th  netabolism by bone has 

been presented prsv ious ly  i n  t h e  o r i g i n a l  p ro j ec t  proposal  submitted t o  the 

A.E.C.. Since t h a t  time l i t t l e  new evidence has appeared i n  the  l i t e r a t n w  t o  

e l u c i d a t e  #le mechanisps of deposi t ion i n  and mmoval of  these elements f r o m  

bone. Tkemfom, a review of the l i t e r a t u r n  w i l l  not be attempted, 

M v e r ,  l s c e n t l y  a eood deal of work has appeared concerning t h e  metabolism 

of strontium-90 by humans and l abora to ry  animala. A report of the Sr90 

lewls  in human bone has been published by Gckehann, Kulp, and Schuler t  (1) 

and a review of the  known se l ec t ive  processes has been compiled by Comar, 

%ussell, snd Wassennan (2) .  

being the major sites of discr iminat ion aga ins t  s t ront ium pmsen t  in the d i e t .  

3one is n o t  conside-d t o  be h p o r t a n t .  

Comar implicates  t h e  i n t e s t i n e  and the kidney as 
.1 

Fiouever, he reports t h a t  the  new 

3orn kurnan SLOWS a g r e a t e r  s e l ec t ion  against  s t ront iUrp90 than can be accounted 

f o r  by the known s e l e c t i m  pmcesses  of t he  maternal  i n t e s t b e ,  kidney, and 

o lacenta .  

processea of bone vould play an lmportont role. 

d e w s i t e d  i n  bone, the  discr iminatory a b i l i t y  of  bone would be important for 

It would Seem possible  t h a t  hem i r ~  the place where t h e  s e l e c t i v e  

Also,  once strontiam-90 is 

i t 8  removal. 

s t ron t ium and cClcinm i s  difficult, 
t h a t  s e l e c t i o n  may occur during the msorp t ion  phase of bone metabolism of human 

To t e s t  the a b i l i t y  of human bone t o  d i f f e r e n t i a t e  between 

Howenr, dome evidence has been obtained 

bone and is presented i n  the accompanying progmss report. Mom evidence is 

needed t o  confirm t h i s ,  
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Fk f e rences - --- 
1, 3ckeLnann, -A'. ?.., J. L. Kulp, and A .  2 .  3 c h u l e r t  

ki. 127: 266 - 27& (1958) - 
2. Cornar, C. L., R. S. hsse l l ,  and R. E. Wasserman 

Sci, 126: L35 - 492 (1357) - 
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Scient i f  i c  Scope 

b s t a t e d  in tke o r i ? F n a l  proposal  the major o t j e c t i v e s  of tf-s =search 

orogram a r e :  

1, To compare the  metabolism by bone of the members of the  a lka l ine  

e a r t h  gmup of elements. 

2. To inves t iga t e  the phases of minera l  metabolism by bone t o  determine 

what processes a re  enzyms inf luenced.  

3, To determine the rates of s t ront ium and calcium mmvQ and t o  

a t tempt  t o  a l t e r  them. 

b .  To descr ibe t h e  mechanism by which s t a b l e  s t ront ium i n h i b i t s  cab 

c j f i c a t  ion and increases  the  d i sc r imina t ion  aga ins t  radioact ive 

strontium, 

The accompanying progmss report d e t a i l s  the r s s u l t s  obtained t o  da te  

in f u l f i l l i n g  these ob jec t ives  . b m  work mmains t o  be done . The following 

program is planned for t b a  next f i s c a l  year. 

1. The Uptake of Stmntium and Calcium by €braan Bone 

Some da ta  has been obtained but  mom evidence is needed before conclusions 

ct3n be made. To t h i s  end, an e f f o r t  will be made t o  secure mm f e t c s e s  and t o  

w l t u r e  tke bones obtained. The Sr/Ca r a t i o  a t  equi l ibr ium and during r emva l  

can be found conveniently by t he  methods now in use. The amount of w o r k  done 

w i l l  depend upon tke supply and cooperation received. If s u f f i c i e n t  numbers 

a m  forthcoming, o t h e r  a lka l ine  earths may be inves t iga ted .  

Continuing at te l lpts  w i l l  be made t o  ob ta in  human periosteum and to  g m  

it in tussue cu l tu re  t o  obta in  bone. 

c 2. Tne E f f e c t  of S p c i e s  upon Strontium Uptake 
-- L 

c 

Q 
c3 

The work t o  da t e  ind ica t e s  t h a t  the medium does not  function th so- 

cr l e c t i o n  but  that the mchanism is contained w i t h i n  the  bones. The var i a t ion  ru 
tf noted between embrJonic chick and hnman bone sugges ts  t h a t  species  do vary in 

their s e l e c t i w  s b i l i t y .  To invbstigate t h i s  the Sr/Ca ratios a t  equilibrium 



4 

snd during m m v a l  w i l l  be i n v ~ s t i g s t e d  f o r  t he  bones of as many spec ie s  as 

cq3 be gbtained. If t k e  results i nd ica t e  a spec ie s  d u f e m n c e ,  o t h e r  alkaline 

eert :rS w i l l  be inves t iga ted ,  

3. Tke Effec t  of the Degrse of C a l c i f i c a t i o n  upon Discr iminat ion - 
I n  the s t u d i e s  made t h u s  f a r ,  it has  been noted t h a t  t he  ends of tb bones 

s e l e c t e d  f o r  calcium and agains t  s t ront ium mom t h a n  d i d  tbe shafts. '&is 

was o b s e m d  f o r  bo th  human ami chick bone. Also, the  human bones were p10m 

c a l c i f i e d  than the  chick bones and showud much d i f f e m n t  Sr/Ca r a t i o s .  To 

inve3 t ig r t e  t h i s  t i b i a s  f r o m  7-9-12- and &day o l d  embryos will be c u l t i v a t e d  ,- 

for 7 days w i t h  a c t i v i t y  in the medium. A t  t h i s  time one-half of the bones 

w i l l  be removed and aauaysd while the  mnainder w i l l  be s h i f t e d  t o  non-labeled 

lsedium f o r  f o u r  daw before being assayed, 

- 

Thus, the  e f f e c t  of the  d e g n e  of 

c r l c i f i cq t ion  on t b  equi l ibr ium r a t i o  and removal r a t i o  should  be obtayked. .- 

I f  ?.man embryos can be obtained the  wide v a r i a t i o n  in t h e i r  ages s?.ould 

make comparisana posslble and indica te  the e f f e c t  of t h e  degme of ca l c i2 i ca t ion .  

h. Cont inuat ion of the Alkaline Earth Study 

It is e-cted tha t  by &ne a l l  of  t he  a l k a l i n e  e a r t h s  w i l l  have been COD).. 

pared on t k e  basis of long t e r n  uptake, shor t  t e rn  uptake,  and s h o r t  tera re- 

moval of the a lka l ine  e a r t h  metals. However, d a t a  on the  e f f ec t  of carrier 

upon t h e  uptake and removal of these  metsls will s t i l l  have t o  be obtaixed. 

A l s o ,  i t  would be of advantage t o  be able  t o  compare these  a l k a l i n e  e a r t h  on 

t h e  b a s i s  of the  si tes in bone w h e n  s e l e c t i o n  i s  o c c u r ~ g ,  By comparison 

i t  will be poss ib ls  t o  determine il the  s e l e c t i o n  is of t h e  same na tum as 

occurs  wi th  st m n t  ium. 

For t h i s  bones will be labe led  and a f t e r  changing t o  a non-labeled mdium 

w i l l  be removed and aasayud a t  10 and 30 minutes, 1, 2, 4, 6, 16, and 2L houm, 

and at 2, h ,  6, and 8 days. A r e m v a l  curve would r e s u l t  t h a t  should mab it 

poss ib le  t o  determine th number of compartments in  which t h e  isotope i s  dis- 

t I O B b 2 b  
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t r i b u t e d ,  their a h e ,  and t h e i r  t u rnove r  times. S imi l a r  information would be 

obtained f o r  uptakes b:; l a b c l h c  bones f o r  tr.e periods of time s t a t e d  above and 

p l o t t i n g  the uptake c ~ r v e s .  

5. The Function of Enzymes in S e h c t i o n  

In t e s t i n e  live and heat  k i l l e d  bone i t  was determined that only l i w  

bone had a means of dd.8crimination a g a i n s t  strontium. 

t o  s o e c i f i c  enz:mes, known i n h i b i t o r s  such a s  beryll ium, phlorizin,  fluom- 

ace ta t e ,  f l u o r i d e ,  and cyanide w f f l  be put into the medium. 

To see FI t h i s  is due 

An i n h i b i t i o n  of 

t he  s e l e c t i o n  mechanism w i l l  be looked f o r .  The specFfic  ama in uh ich  the 

i n h i b i t i o n  occurs  w i l l  be detennined by placing bone i n  labeled medium f o r  10 

and 30 minutes, 1, 2, L, 8, 16, and 2b hours. One-hall of the bones w i l l  b 

placed i n  medium containing i n h i b i t o r  and the  o the r  h a U  w i l l  serve as contmls. 

The st ront ium and c3kium contents  a t  each of these po in t s  w i l l  determined 

and a c u m  d o t t e d  fmm the data. 

t h e  number, s ize ,  and mobFlit:: of t he  compartments. 39 comparing c o n t r o l  and 

The equations for t h e  c u m s  should  give 

t e s t  gmups an ind icq t ion  of t::e a r e a  of s e l e c t i o n  should be obtained.  A 

s i m i l a r  experiment would be mn for removal studies. Fbrtbr i n v e s t i g a t i o n  

i n t o  t h e  exact biockemical mechanisms w i l l  be made if t h e  data appear  prow 

is ing.  

6 .  Hormonal Effec ts  
--e - 

Bones will be l abe led  for periods of 2b houm, 2, h ,  end 6 days and then 

t r ans fe rmd  t o  a non-labeled mdium containing parathyroid e x t r a c t .  

the bones w i l l  then be mmo7ed a t  30 minutes, 1, 2, 4 ,  8, 16, and  2& hours, and 

2, h, 6, and 8 days t o  attempt t o  a s c e r t a i n  the effect  of the  hormone upon the 

s e l e c t i o n  r a t  i o  end t h e  removal of rad ios t ront ium and radiocalcium f r o m  bone. 

Groups of 

7. Effec t  of Tenmeraturn on S r h a  r a t i o  i n  Bones 

Data from short t e n  uptake e q e r h n t s  indicated t h a t  selection agains t  

s t ront ium for t!e s h a f t s  of bone occurred only a t  39 degrees C. This would 
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t end  t o  be evidence t ?a t  8 v i t 3 1  p rocess  is involved. To t e s t  t h i s  f u r t h r ,  

bones w i l l  be l a ’ c 5 b d  f o r  3 x r i o d  of 5 day3 and t.%n removed t o  non-labeled 

medium. 

deerees ,  25 d e q m e s ,  and 37 degrees Centigrade.  

calcium w i l l  be determined a t  the end of a f o u r  day  period. 

bones w i l l  be placed i n  labeled mdium for severa l  days t o  determine the  Sr/ 

Ca r a t i o  under tke s a m  temperature cond i t ions .  If t he  experiments prove 

f r u i t f u l ,  an a t t e m t  w i l l  be  made t o  determine the reason f o r  the lack  o f  

At tt.is ti! equal s h e d  rroups w i l l  be placed i n  incubators a t  b 

The r a t i o  of s t ront ium t o  

b add i t ion ,  

s e l e c t  ion. 

S c i e n t i i i c  P e ~ ~ o n n e l  

P r i n c i p a l  Inves t iga tor :  

Professor  of Chemistry. 

Lsngemann, Frederick W., Th. D., Assistant 

Th i r ty  per cent  of  h i s  time to  be devoted t o  

t h e  p m j e c t .  

Information as t o  experience,  t r a i n i n g ,  and publ ics t ions  has  been 

previous ly  submitted Fn the  o r i g i n a l  =search proposal. 

O the r  Persorael: 

be emoloyed and a l l  of h e r  t h e  w i l l  be devoted to  the p m j e c t .  

A fu l l - t ime  t echn ic i an ,  Hrs. S t c a r t  Trapp, is  t o  

A part-t iae tecknic ian ,  a l l  of h i s  t i m  t o  be spent on t h i s  p m j e c t ,  

w i l l  also be emp1o::ed. 

for these o u m s e s  t o  perform the  more ted ious  jobs and thus f r e e  s k i l l e d  

It is intended t o  h i m  a medical or d e n t a l  s tudent  

personnel  for the  more exac t in?  d e t a i l s .  

O t h e r  F inancia l  Assistance - - -  
A pro3osed p ro jec t  is be ing  submit ted t o  the National I n s t i t u t e s  of Health 

t h a t  w i l l  have as i ts  major purpose the  inves t iga t ion  of the  e f f e c t s  of Vitamin D, 

p a r a t h y m i d  hormone, p a m t i n ,  insul in,  and thyroxine upon bone metabolism. 

is intended t o  s t u e  the uptake of calcium and phosphoms simultaneously wi th  the 

d isabmarance  of sccumulation of metabol i tes  within the bone. None of t h e  per- 

:. sonnel t o  be employed or mate r i a l s  t o  be used f o r  t h a t  ~ e ~ ~ 9 h .  u i l l  be paid f m m  

It 
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o r  purchased by funds provided by t h e  Atomic Energy Comrrittee. 

~ n l y  tuent:/ D e r  cent of the s e n i o r  i n - m s t i g a t o r ' s  time w i U  be devoted t o  

t h s t  F r c j s c t ,  tkus con t i . nu?h-  t k i  :ki-rtJ- p e r  cez t  3I loca t ion  of h i s  t j n e  t o  be 

spent on t h e  A. 2. C. c o n t r a c t .  

All c a l c u l a t i o n s  o f  t h e  L 'nivers i ty  con t r ibu t ion  to  t h e  A. 3. C.  research 

p r o j e c t  have been made w i t h  the understanding t h a t  no p ro jec t  occupies t h e  

rasearch f a c i l i t i e s  f u l l  t ime,  Only t h a t  por t ion  d i r e c t l y  a t t r i b u t a b l e  t o  t h e  

A .  E. C. has been taken as  t h e  Un ive r s i ty  con t r ibu t ion ,  

E w m e n t  and Fac ilit ies  Avai lable  - - -  -- 
The purchase of a s c i n t i l l a t i o n  counter,  a large cen t r i fuge ,  and a s c a l e r  

durinc t h e  pas t  few months has m a t e r i a l l y  incmased  the  productiveness of rq 

l abora tory .  

automatic balance. The DeDartment i t s e l f  has R c e n t l y  acquired a 3eckman EX-2, 

2 recordin? spectophotometers,  and a Baird infra-red double bema spectmphotom- 

e t e r .  Purchase of an u l t r a  centr i fuge is under way. These, in add i t ion  t o  

the items of equipment and f a c i l i t i e s  l i s t e d  LFI t z e  o r i g i n a l  proposal, ind ica te  

thqt  we are well equipped t o  cam?  out a r e se r r ch  program from many ang les  of 

a t t a c k .  

An o r d e r  h3s besn placed,  but not  ,vet f i l l e d ,  t o  p u n h a s e  a semi- 

_. 
Z G W P V ~ ~ ,  we nave focnd ?ka t  ;:.e n;a:or block i n  O X Y  research p m ~ x n .  i s  t h e  

Especisl1:i during t h e  t h  s tud ie s  we voluminous amount of countinE necessary.  

produce laree numbers of samples. 

has  doubled t h e  amount of counting. 

changer would be extmmel:, valuable.  

a h s t  continuously.  Accuracy would be increased s ince  uo could then count f o r  

3i-n number of counts i n s t e a d  of t h e  f i x e d  tim system now used. 

i n t en t ion  is t o  purchase an automatic sample changer and modify it  so t h a t  i t  

w i l l  count each sam~le twice ,  once wi thout  an absorber  and oncd wi th  the absorber.  

Separat ing the bones i n t o  ends and s h a f t s  

To expedi te  t h i s  phase an automatic sample 

Thus i t  should be possible t o  count samples 

The p la sen t  
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Tram1 

The i tem of " t r a v e l "  would be for t h e  purpose of exchanging information,  

p re sen t ins  p a F r s ,  and t o  met  otheILg i n t e m 3 t e d  in bone metabolism. It is 

planned t o  attend the Gordon ,%search Confexnces  and the Federat ion Meetings. 
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BUCGZT 

P r i n c i p a l  I n v e s t l s a t o r  
(305 of time) 

Administrative Assistant 

D s p a r t m n t a l  Scmtary  

Consul ta t ion ($10.00 / hr.) 
Dr. Wood 

Dr. W i l l i u n s  

Dr. Kospp 

Dr. Cahn 

1-1/2 Technic ims  
( inc lu<es  s-l/L% f o r  ret imment 

and soc ir l  s e c u r i t y )  

Pa r t - t  ime Secret a r g  

E auibms n t 

Automatic sample changer 

P- sup l i e s  

Fertile eggs 

s o  rum 

Chicken plasma 

%ts and f eed  

Fad i o  i s o t  ope s 

Be-7 - 

( Based on AEC discount 
Sr-89 ( 

Univers i ty  

$1:10.00 ' 

200 .oo 
200.00 

1700 .OO 

Loo .00 
300 .OO 

50 0 0 0  

1W.00 

m.00 
so 0 0 0  
50.00 



BUDGET 
(cont'd.) 

Supol io  s - - _ _  

Specia l  supplies (T.C. h t e r g e n t ,  
G. M .  Tube, g?ovaa, P l a c h e t s  I 

bac ter io log ica l  p i p e t t e s ,  note 
books, data s h e e t s ,  disposal  of 
radioact irs waste) 

Common laboratory so lvents  and 
reagents 

Common laboratory glasmaru 

Tram1 

Publication and Co~nrmnicrtions - -  . - - -  

*Utilities 

*Ha in t e nance 

---- - 
- --- - 

*Library -- 
*Dep?:ia t ion - 
*Loss of income 

Omrhead (8%) 

TOTAL - 

Un ive ~g i ty 

100.00 

150 .oo 

942.00 

1081.00 

752.00 

51ro .oo 
891.00 

$300.00 

Loo.00 

100.00 

7756 .OO 79u .oo 
636.00 

7756.00 8580 .oO 

bques ted  of A. E .  C. 

8580.00 

*See addit ional  sheets  f o r  computation of these  c o s t s .  



Calculat ions of I n d i r e c t  Costs 

Schgdule I - 
Schedule XI- 

Schednla 111- 

Schedule IV- 

Schedule V- 

Schedule V I  - 

Schedule VII- 

?emonno1 suppl ied by Grant 

Squipment aupplied by  Grant  

Supplies included i n  Grant 

Travel  included i n  G m t  

Ins t i t u t  i o n r l  pe rsonnel  
(Detai led i n  budget) 

Squaro footage of bu i ld ing  space occupied part time 
(But conputed a s  full tinre occupancy by the  Prodex) 

Office and LaboratoFg 
Walk-in incubator  
S t e r i l i s l n e  room 
Shop 
Cold mom 
Freeser r o o m  
Bulk s torage room 
Rat room 
Dog and operat ing rooms 
Constant temperaturn m o m  
Dark mom 
High l e v e l  isotope l abora to ry  

Adm. School Bio logica l  Sciences 
Inst i t u t  ions1 Administration 
Library  

Div  isLon off I ce  

7bO sq. ft. 
36 
100 
20 
30 
l4 
20 
35 
60 
30 

9 

50 
90 

2 2 1  
1 7  2 

1637 
T e a d  Space" 
( t o t a l  x 0.1) 16h 

TO TAL 1801 sq. it. 

Coat of U t i l i t i e s  required b u t  not  included in G r a n t  

Squan, footage (Schedule VI) x cos t  of heat ,  l l g h t ,  gas 

- -- - - -  - - 

and uater/sq.  it. 

1801 x $0.523 0 s9b2.00 
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Cost f o r  Maintenance rnd Custodial  Service -- - Scheh le  VIII - 

Schedule X - 

Schedule XI = 

Square footage Schedule V I )  x cost of c w t a d i a l  and 
maintenance sq. ft. 1801 x $0.60 $1381 

Cost of Library x sum of Schedules I, II, 111, md I v  
I n s t i t u t i o n a l  operat- expense 

-" 

$15,750 x $8000 = $ 752 
167,1021 

Depreciation on Building Space and Equipment - 
S are footage (Schedule V I )  x n e t  building cost 

on construction. 
9" sq. it. x 0.02 allavlnce for depmcirt ion 

1801 x $11.25 T 0.02 $405 

s p a r e  iootrge  (schedule nj x equipment cost/sq. it. 
x 0.05 - allowance f o r  d e p m c i r t i o n  on equipmant 

1801 x 1.50 x 0.05 - $315 

Schedae X I I -  

TOTAL 

Total c a p i t a l  o u t h y  x 0.03 - l o s s  of income 

$29,716 x 0.03 - $891 , 

$540 



Expenditures Requimd from the G r a n t i n g A e n c y  f o r  the Project 

1. Schedule I - $US& .OO 

2. Schedule I1 - 1700 .OO 

3. S c h e h l e  III - u s 0  .oo 
L. Schedule I V  - 400 .oo 

Subtot a1 79b.00 

5.  8 % of Subtotal (Overhead.) 631.00 

Tot81 8578 .OO 

Expenses ? E p m m n t i . <  I n s t i t u t i o n a l  Contribution t o  the Fmject - -.- - -- 
and not included in t h e  G r a n t  

1. University contribution to 
consurnable supplies 

2. Schedule V 

3.  Schedule VI1 

k .  Scnedule XI1 

5 .  Schedule X 

6. Schedule XI 

7 .  Schedule XII 

250 .oo 

3300 .oo 
9&2.00 

Loe1.00 

752.00 

S&O .oo 

891 .OO 

$7756.00 



Expenditurn Statement - -- 

Contract number AT- (LO-1)-1829 

Periodt June 1, 1957 through Jan. 31, 1958 

Retirement 

suppl i e s  

E qu ipma nt 

Travel 

Ove rhe ad 

1,538 . 50 
1% .76 

1,178.89 

2,097.81 

2f i .20 

6Lo. 00 m 
Estimated \ 

expenditurn 3 
t o  May31, 1958 2,815.8h 

Grand t o t a l  8,640.00 

5,064.00 
5,06L.oo 

2,53 2 .OO 

7,596 .oo 

Funds available for the f u t u r e  finagcing include the contribution of 

$7,756.00 by t b  Unimrsity of Tennessee and t ha t  which the A.E.C. 

contributes t o  c a r r y  on t h i s  projec t .  

Submitted March 1, 1958 

0. W .  H y m m ,  Vice Tmsident 
in Charge of Medical Units 

I 1 0 8 b 3 b  



UNITED STATES 

ATOMIC ENERGY COMMISSION 

- 
Your a t t e n t i o n  is i m i t e d  to Appohdix .P of the c o n t r a c t  uhich proddoe 
that a renewal pxoporal and 8 progmsr nport -1 be duo 
The renewal proporral and pmgrras report m y  be r u b r i t t o d  a t  arry t h e  
after a i r  rantha of p e r f o ~ n c o  &or tb m n t  o o a t r r c t  porlod. In aw 
ovsnt, t hey  should rrach uu DO lakr than tho p n s c r l b o d  data. 

y ~ b  1 199. 

The Informtion to be r u h i t t o d  l a  ar fol lorst  

1. Progmrr Report. Include lnformrtlon o u t l i n e d  in Ap~mndix W. 

2. %p enditurn Statement.  Include a cur ren t  expsndi tum s t e t anen t  f o r  the 
Informution included should k, aa follows; present contract pedod. 

A .  Statement should be bnsod on both the coat r lbu t ionr  of 
the i n s t i t u t i o n  and the I U C .  

- 
B. me ~ ~ P ~ A U L O X I ~  should m n o c t  (1) the cost8 of the pro jec t  

t o  dateo (2)  an e a t i Y t a  of the costa for tho  remainder 
of the c o n h o t  period, rnd (3) an srtf~nu of the i\mds 
which w i l l  bo available fo r  f h n c i n g  t h o  pro3ect during 
t he  proposed period of porforprnce.  

3. b n o n l  Proposal. Znclude tha Infonution aa rrquimd in A p p ~ a d F r  @C. 
of th e c o n t r a c t .  A bucket rhould b. included indicrtim t h o  totri 
coats t o  c o n y  the p r o j e c t  f o r  the pmposed period, ba&d on the con- 
t r i b u t i o n s  Of the i n s t d t u t b n  -11 48 tho b d a  -tad f r o m  tho 
h s C  . W '  / 

Y 



Dr. P.  8 .  Le- - 2 -  

b .  Ten-Percent Voucher.. Inc lude  a voucher f o r  the remaining ten percent 
of the agreed cons idera t ion  a s  provided by A r t i c l e  I11 of the cont rac t .  
This voucher w i l l  be h e l d  by us, pending approval f o r  renewal of the 
contract ,  a f t e r  which it vi11 be paid o r  if con t rac t  is not renewed, 
it will be paid upon r e c e i p t  of t h e  complete s c i e n t l f i c  report, 

5 .  Incident  Report. Include information a s  r s q u i m d  in attachment .Am. 

6. Radioisotopes Purchase Report. Include l i s t i n g  of a l l  radioisotopes 
provided f o r  i n  the budg a t  for t he  cu r ren t  period a t  the regular p r i ce  
es tab l i shed  by t h e  U C ,  but uhich a r e  purchased, o r  w i l l  be purchased 
during the cur ren t  period, a t  a p r i c e  less than the es t ab l i shed  p r i ce  
by using the discount  a u t h o r i t a d  by an AEC Discount C e r t i f i c a t e  issued 
t o  the Contractor. 
(1) the  p r i c e  e s t a b l b h e d .  by the ABC, (2 )  the p r i c e  pa id  or t o  be paid 
using the discount,  and (3) the aavings r ea l i zed  or t0 be rea l ized .  

For each ruch purchase, t he  mport s h a l l  state  

The progress repor t ,  expendi ture  statement, and renewal proposal should 
be endorsed by t he  p rope r  admin i s t r a t ive  o f f i c i a l s ,  and six copies of 
each, together with t he  voucher, should be submitted u t  t he  same time 
to: 

U. S ,  Atomic Energy Commission 
Research and Development Division 
Pos t  Of f i ce  Box E 
Oak Ridge, Tennessee 

If you do not  contemplate reques t ing  renewal, we a h a l l  apprec ia t r  yopr 
advis ing us a s  soon as possible. 

Your cooperation and a s s i s t a n c e  i n  t h i s  matter i a  appreciated.  

Director  
Ibsearch and Developnent Division 

Enclosure I 
Attachment ,A6 (1) 



4TT?CHMENT " A "  

I n c  i d e r t  ?e;@ r t s  

AEC regulq t ions  r ecc i r e  t h a t  r e p o r t s  be submit ted on accidents ,  f i r e s ,  an2 unusual 
ope ra t iona l  incidents  which occur i n  connection w i t h  work being performed under A E C  
supported cont rac ts .  Reports a r e  requi red  f o r  t h e  fo l lou ing  types of incidents :  

1. Ser ious  Incidents  

Immediate r epor t s  by phone (Oak Ridge 5-8611, extension 4657) or tele- 
type t o  Research and Developnent Divis ion,  U. S. Atomic Energy Commis- 
s ion ,  Post Off ice  Bax E, Oak Ridge, Tennessee, on f a t a l  i n j u r y  where  
death seems imminent; i n j u r y  o f - f i v e  or more i n  one f i r e  or acc ident ;  
damage of $5,000 o r  more t o  Government property;  nuclear  r ad ia t ion  of 
personnel o r  chemical exposure, r e s u l t i n g  in overexposure s u f f i c i e n t l y  
s e r i o u s  to warrant h o s p i t a l i z a t i o n  f o r  observat ion o r  t reatment;  and 
o t h e r  accidents  o r  i nc iden t s  of which immediate infoxmation is considered 
i n  the  bes t  i n t e r e s t  of  the  program. 

2. F i r e s ,  Explosions, Lightning, Windstorms, Floods, and S p r i n k l e r  Leakage 

Reports on i n d u s t r i a l  loss of  $50 t o  85,000 of G o v e m e n t  proper ty  from 
these  causes, toge ther  w i t h  any loss and damage t o  p r i v a t e  property.  

3.  Other  Property Damage Accidents 

Fieports on o ther  acc iden ta l  p roper ty  damage of $50 t0 $5,000 t o  Govern- 
ment Dropert-tv. 

h .  Personal In ju r i e s  

iieports of personal i n j u r i e s ,  including d i s a b i l i t y  from occupational 
d i sease  and nuclear r ad ia t ion  occurr ing i n  connection with work being 
performed unrler AEC supported con t r ac t s .  

Reports on i tems 2, 3, and k may be included i n  the  annual progress  o r  f i n a l  r epor t .  
If no such inc idents  have occurred during t h e  cu r ren t  cont rac t  period, please include 
a s ta tement  t o  t h i s  e f f e c t  i n  your progress  r e p o r t  o r  f i n a l  repor t .  



Dam Dr. L a n g m ~ ~ :  . I- 
I .  

This i. u) adrise you that ne offer no obdection to the transfer of 
iunds, as req\;cst.d, krorided t h a t  no additional fun* rill h requited 
frcz the  

Y o u  c o o p :  r t i o n  is q;r;c iated.  

.- Lor 3 . e  c t r r e n t  tcrloc as a rebt l t  of tt.is tr=ris:'w, 

Yerj wdy jour&, 

I I Q & b i S D  



THE U N I V E R S I T Y  O F  TENNESSEE 
SCHOOL OF BIOLOGICAL SCIENCES 

MEMPHIS  3. TENNESSEE 

D l V I S l O N  O F  C H E M I S T R Y  

sear dr. Shoup, 



,- . I 

. -  * - - -  . - . -  - -  . 

CRS: JER 

UNITED STATES 

ATOMIC ENERGY COMMISSION 

Oak Ridge, Tennessee 
Noveziber 17, 1357 

Dr. I. 1. L a g m u m  
Dlrlrlon of C h m l s t r y  
IJnlvar~ i tr c f Terse s se c 
lbmphis, Te-me 3see 

Subject :  CONTRACT NO. Wlr0-1)-1829 

Dear Dr. Lengemannr 

I n  connect ion w i t h  tht? 1958 I n t e r n a t i o n a l  Conference on the Peacefu l  Uses of 
Atomic Energy, t o  be held i n  Geneva, Swi tzer land ,  September 1-13, 1958, t h e  
AEC has e s t ab l i shed  the Office f o r  I n t e r n a t i o n a l  Conference t o  be responsible  
f o r  t h e  U. S. t echn ica l  pa r t i c ipa t ion .  
Executive Di rec to r  of t he  Office. D r .  L. D. P e r c i v a l  King has been designated 
Technica l  D i rec to r  and w i l l  have t h e  r e s p o n s i b i l i t y  f o r  planning, d i r e c t i o n ,  
and  coord ina t ion  of t h e  t echn ica l  a c t i v i t i e s .  

Mr. Edward R. Gardner has been designated 

We a r e  enc los ing  5 copy of a l e t t e r  da t ed  October le, 1957, from Hr. Gardner 
extending an i n v i t a t i o n  t 3  s u t m i t  names of au tho r s ,  t i t l e s  and a b s t r a c t s  f o r  
cons idera t ion  f o r  submission t o  t h e  Secretary-General  of t h e  United Nations. 
The p rov i s iona l  agenda and the  procedures on t h e  technical papers are  at tached 
t o  Mr. Gardner 's  l e t t e r .  You w i l l  note  t h a t  t h e  a b s t r c c t s  a r e  t o  be fa-warded 
t o  t h e  Technical  Director ,  OIC, not  l a t e r  t h a n  January 1, 1958. 

We a n t i c i p a t e  t h a t  some A Z C  c o n t r a c t o r  Tersonnel  w i l l  be inv i t ed  t o  a t t end  the  
Conference and present p'pers. 
ence, we s h a l l  appreciate  your adv i s ing  us. 
AEC funds f o r  the  t r a v e l  expenses, you K i l l  no te  i n  your con t rac t  t h a t  p r i o r  
approval  of t he  AX i s  necessary. 

I n  t h e  event  you a r e  inv i t ed  t o  a t t end  the  Confer- 
Also, if you propose t o  u t i l i z e  any 

We s h a i l  apprec ia te  your keeping us advised  of your  a c t i v i t i e s  i n  t h e  Cmference 
i f  they involve research performed under t h e  above contract .  

Very truly yours, 

- - - %  . . -  
Direct& - 
Research and Development Divis ion 

Anclos ure : 
Cy ltr f r m  ERG dtd lo-1E-57 



/ b -  ' 7  

P 
UNITED STATES 

ATOMIC ENERGY COMMISSION 

Oak Ridge, Tennessee 
C C L k t 4 ; "  2, 1::57 

Subject :  PATENT REVIEW OF UNCLASSIFIED DOCUMEhTS 
CONTR~CT NO. A T - ( L , o - ~ ) - ~ @ ~ ?  

'he General Manager of t ne  A t o m i c  Energy Commission has d i r ec t ed  t'mt 
an implementation of A r t i c l e  V I ,  "Fatents", be included i n  your a n t r a c t  
t o  assure t h a t  a l l  invpnt ions of sFp . i f i c snce  developed i n  the cc.;rse 
of the c o n t r a c t  a r e  considered and ac ted  upon by the  AEC's paten t  staff. 

I n  o rder  t o  a s s u r e  optimum pa ten t  coverage of your  work and t o  i,,, 'SUZ-2 
t h a t  t he  AEC has an opportuni ty  t o  a c t  before its p a t e n t  r i g h t s  are  l o s t  
by publ ica t ion ,  you a r e  requested t o  f3rward t o  us p r i o r  t o  re lease f o r  
publ ica t ion ,  a copy of each unc la s s i f i ed  t echn ica l  repor t ,  s c i e n t l f i c  
paper,  o r  o t h e r  documents containing t echn ica l  information ob ta i ce i  i n  
t t e  c m r s e  of  or a s  a result o f  your xork under the  above contnc', .  

To avoid de lay  i n  r e l ease  of  such d o c u e n t s ,  y e t  a l low time f o r  p t e n t  
a c t i o n  t o  be taken,  such docments  shguld be s.il5r.itted sppmxi..a:Ely s i x  
ueeks p r i o r  t o  t h e  da te  of re lease  o r  pub l i ca t ion .  
approve immediate release o f  the docunent from a p a t e n t  standpoi:',, o r  
if fore ign  pa ten t ing  is deexed a5vFs;kle we w i l l  notSJ7 you ~f t i e  
est imated t ime r e l e a s e  should be withheld. This t ime should exceed the  
six weeks pe r iod  only i n  except ional  cases.  

We w i l l  promptly 

The foregoing implementation will be i n s e r t e d  i n  the  next  modif imtion 
o f  your con t rac t .  
i n  complying wi th  the  above requirements. 

I n  the  meantime, k'e s h a l l  app rec i a t e  your cooseration 

V e r y  t r u l y  yours, L 

Herman M .  Rath 
Di rec to r  
Research and Development Division . e-- 



JM3T3NfTUi 

8/9/57 



Cac 1-3p1 

If ue can be of f e r  amistrncr i n  this nttcr, oleare cb not berl- 
t a b  to ul? u?on us. 

Orp.na! signed by 
C. S. Shoup 

/ 

c. t o  Sboup 
W e f ,  Eiohgy Wnch 

-- 



THE U N I V E R S I T Y  OF TENNESSEE 
SCHOOL OF OIOLOCICAL SCIENCES 

M E M P H I S  3. TENNESSEE 

D I V I S I O N  O F  C H E M I S T R Y  

Ju ly  26, 1957 

Dr. C. S. S ~ O U P  

Chief, 2iolcgy aranch 
Ressarcb. and Development $@vision 
c. S. Atomic 3nergy Comnission 
Oak Ricige, Tsnnessee 

d 
Froaerick W. Lengenann 



In Reply 
Refer To: 0RS:JER 

UNITED STATES 

ATOMIC ENERGY COMMISSION 

Dr, F, W. b n g e m  
MrLsfon of Om- 
U'niveni.ty of Tenmean 
haphir ,  %tmemaar 
Subjec t t  DISSgYIPATION OF NONCLASSIFIED TZCWIICIL IWtXHAlIolo TO 

NATIONS 

Dear DrO Lengemannt 
I n  connection with Parw.ph 2, "Publication",  in 4pendir W to tho contmct 
covoring pur work rhich is  be- rupported &y t& CoU88ion, 
to acquaint  pou with t h o  Corrmi88ion's policf in r r g o d  to tha dlroainatlon of 
nonclaas i f led  information to f o r e i g n  nat ions.  

dhould lilu 

YOU w i l l  note  t h a t  Paragraph 2 provides f o r  full freedom of  publ ica t ion  or tbe 
n r u l t  of the research  under the contract md, furthrr, p u  u o  u r g d  to 
disseminate  the  results through customary scientific publ ica t ion  ch.nasls .  
mi8 pertains to a l l  M C l a 3 S i f i . d  information corpUbd aa the rault of pur 
mrk under t he  Contracto 
CoPaeirsion does have c e r t a i n  r egu la t ions  governing the dissemination of 
information to those na t ions  l ietad I n  A t t a c h a n t  nAn to this l e t t a r .  Theso 
ragula t ions  are:  

In connectton rlth thir fnodoa of publication, tbo 

1. Transmittals to notions other than  those Usted in Attachment MAm 

are permitted and encouraged without qua l i f i ca t ion .  

2. Transmittals to na t ions  listed in Attochrant MA* VI permitted 
and encouraged, provided infornation is roqussbd exchuyo. 

Afkr f i l l i n g  reques ts  o r  completing t h o  action you consider derirrblr, wa 
8 h a l l  appreciate r e c e i r i n g  a copy o f  th come8pondencr to you r o q u e s t h #  
the information, 

TOW cooperation id ' th ir  not t . r  is appreciated, 



c;L 

1L52-A 

5. THIS STATEMENT OF AUTHORITY 
IS REOELEOATION NUMBER 
OF STATEMENT OF 

199? 

june 1, 1957 

L. NUMBER ASSIGNED TO THIS 
STATEMENT OF AUTHORITY 

t. EFFECTIVE OAfL OF THIS 
STATEMENT OF AUTHORITY AUTHORITY NO. 

PAUE NO. 1 Of 1 PAOES 
I 

1. Pursuant to the a u t h o r i t y  vested i n  me you are hereby des igna ted  
,as a r ep resen ta t jve  of the CoFmission and of the Contracting Of f i ce r ,  i n  
connect ion u l t h  the performance oft 

Contract  Number t AT- (1~+1)-1379 

Name o f  Contractcr t  Un ive r s i tv  of Tennessee 

with a u t h o r i t y  t o  take s x k .  a c t i c n  and nake such i e c l e j c n s  i n  connection 
t k e r e v l t h  as are requlred cf t h e  Atomic Energy ComJdaaion u l t h  t h e  cx- 
ceF t ion  t h a t  ycu are n o t  au thor ized  t o  ( a )  execute modif icat icns  of the  
c o n t r a c t ,  (b) make f i n a l  Oeclsions relative t o  d i q u t e s ,  claims and 
appea ls  arising under t h e  con t r ac t ,  o r  (e)  approve any purchase or zub- 
c o n t r a c t  requi r ing  approval of t h e  Atcmic Energy Commission. 

2. 
t h a t  po r t lon  cf the progran! r ep resen ted  by the cont rac t  w i th in  budgetary 
l i d t a t i o n s  . 
wi th  others concerned t c  assure c o n t i n u i t y  of ex i s t ing  budgetary and 
admin i s t r a t jve  p o l i c i e s  ~ 7 2  agreement cn r,ew Fc l i c l e s .  

You s h a l l  establish such c o n t r o l s  a8 may be necessary t o  maintain 

You s h a l l  also develop and maintain l i a i s o n  and ccordi na t ion  

1 
I 

3 .  The author i ty  granted above may n o t  be redelegated t o  o thers ;  i t  
w i l l  remain i n  e f f e c t  ur . t i l  revoked. 

1 

Herman M. k o t h  
D i r e c t  o r  
Research and Development Divis ion 
Oak Ridge Operations Off ice  



Form OR- 169 - A (  10 /53) 

U. S. ATOMIC ENERGY COMMISSION 
Oak Rdge Operations Office 

STATEhiEST OF AUTHORITY 
(Assignment of Contract for Administration I 

Contract NO. AT-( b6-1) -1829 , Gniversity of Tennessee 
(Contractor) 

1s assigned to L i r . ,  Res. & LEV. 9iv. effective June 1, 1957 

for administration in accordance with Statement of Authority No.u5U . Authority for adminis- 
wlng this conuact may be redelegated to a designated AEC repretentative in accordance with the 
Statement of Authority cited above. 

(Name and Title of Official) (Date) 

(Title) 

Distribution: 
Original and one to official dedgnated 
in line 2, above. 

Copies to: 
Conuacr Division 
Assistant General Counsel 
OIganiutioo and Personnel Division 
Finance Division 

AEC. Chk Ridge, Tenn., W22946 
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Kay 2C, 1057 

Tblr I8 to not* mu that the Division of Research 
ha8 comp2et.d a review of t b  propom1 for renewal of 
your contract on nSpctmscopIc Pro~ert los  of Pluorocerbons 
and Iluorinatod ~ c . u % o n r ~  which p u  rubmtttd for  oon- 
s ident ian  of euprort by the Atomic meru Commission. 

Sincerely mum, 

A. 3. rl.iedmPn 
Shemistq- :-ranch 
Mrirlon of R e s w c h  

- .  -- . 

C E D U  STRY 
Friedr;an/mw 

t '  
. 



THE U N I V E R S I T Y  O F  TENNESSEE 
SCHOOL OF OIOLOGICAL SCIENCES 

MEMPHIS 3. TENNESSEE 

0 I V : S I O N  O F  C H E H I S T Q V  

1 1 0 8 1 3 5 2  
. m .  . c  



UNITED STATES 
ATOMIC ENERGY COMMISSION 

Gmtlernr 



L 5  per cent of the q r s d  coqensat lm will be p a i d  t o  you wlthFn rFx 
Mnth8 froa the d a b  of tho first writ. fie raaalniaq 10 p u  o a t  
of tho wood corpsasatla3 w l l l  bo paid to yar up- receipt a n d  ucopt-  
mca of a wtirfrctary 9 r ~ g ~ o r r  rowrt, or the final rapart, u tb - -7b. 

Bcc: Divisicn of Biology 6 Hedicino, 
Washineta, D. C. 

L / C .  S. ShmD 



J. %ld, Jr., A s O i 8 - t  C k t n e r r l  C a m e l  W Y  3 ,  1x7 



Form O G - 5 6 Q  

1. c ha i r  man 

REQUEST FOR COKTRACT ACTION (submit in duplicate) 
I - - - - - --__-_- 

p1 c 

+ Selectlor. of Sew Contractor and -' Modificauon of Contract 
Negotiation of Contract. No. 
Unimral~ of Tenrnsbee Contractor: 

m h b ,  T m -  
Review and approval of Conaact, Sub- 
conuact or Purchase Order. 
Nu rn b er : 
Name: 

a Other (Explain) 

I 

I 3. Nature of Services to be Covered by Contract 

Construction Architect-Engineer E Other Lg (Explain) barn* 

Source of Funds 

Approved OR0 Financial Piac,- Quarter, Flscal Year 19- 
Project No. -or. Activity Xo. 
Funds to be Obligated: Allotment No. 

Issuing Office 

(F.Y. 19- Funds) 
Procurement Direcuve No. Dated 

----------------------------------------------------- 

Cmcurrence in Funding  Sta:cmnent: 'signed) 
Chief, Budget Branch 

~ -_ - ____ - _  -__-I___ - - -  -- _ _  ______ - . 

Project or Acuvity to be Coverea by Contract Action: 

Location of Work: 
Eqt,mated Cost of Work IO be Covered by this Contract Action S 
Schcdrlle: Date 'hiorit to Start 
Delcripuon of Project JK Activity: 

a- . -  

Consauction Duecuve No. 

Estimated Completion Date 

I 
( I f  r.oce jpac? is requlred use separate sheers and attach hereto:) 

.. .. 



6. Conaz-t  Board Docket 7. Request Submitted By: (slgned) 
1 

No. __ . __ -_ Date: --Title: 

(If more space h required use separate sheers and attach hueto:) 

10. Segcnated Contracts. (Show why it  appears desirable to negotiate new conuact or to negotiate 
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UNITID STATES ATcprITC ENEFGY COMMISSION 
k'ASRINGTCN, D. C. 

Contract  duthorizati.cn No. w - 3  
. . - -  

/.-: . 

SUBZ3CT : FUND AUTHONZATION A?!" TWJS:f,ITT..U, OF ESS.GCE PROPCSAL FOR 
CONTRACT NEGOTIATION 

REFERENCE : AEC 102/16 APPROVZD GCNJER 7, 1353, As IMPLEMENTED BY MENORANDUhl 
TO WAGERS, OPERATIONS OFFICES, DATED OCTOBER 23, 1953, 
SIGNED BY TEE DII%CTORS OF TH3 DIVISIONS CF RESEARCH AND BIOLCGY 
Am3 MEDICINE. 

JOINTLY 

The research  p r o p s &  descr ibed below has been approved by t he  
Division of Biology and Medicine, Arnds a r e  avai lable ,  and you 
-e authorized and requested t o  nego t i a t e  a contract  i n  
accordance Kith t h e  following te,ms and conditions:  

1. I n s t i t u t i o n :  u T e r 8 i t y  of mmes@ee 

2. Inves t iga to r  (sj: U. b-~, ?b.& 

4. (X ) Nev Contract, ( ) Eenewd. of Contract No. 

5 .  I h r s t i o n :  OPK 

6. AEC Technical %epresentaxive: P. 

7. hnds a r e  authorized for t h e  ob l iga t ion  of t h i s  contract  
a s  follows: 

Budget Amount 
Allotment No. Category Previous This Action Total  

http://duthorizati.cn
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8.  It is suggested that i n  the best  i n t e r e s t s  of the gove rzen t  

t he  following type! cont rac t  be negot ia ted :  -m 

9 .  It i s  requested that the  t i t l e  t o  any c a p i t s l  equipnent pro- 
cured under t h i s  contract  s h a l l  be vested with: 

( X )  t he  contractor ;  ( ) t h e  government. 

10. If rad io iso topes  axe t o  be used i n  t h i s  research,  it i s  re- 
quested t h a t  t h e  savings a v a i l a b l e  t o  t h e  cont rac tor  under the  
Radioisotope Reseerch Support Program! (Ref. AEX: Manual Chapter 
7510) be considered i n  the  nego t i a t ion  of t h e  amount t o  be 
funded under this contract .  

ll. Other comments: 

12. Secur i ty  Requirements: 

In accordance with the  provisions of Chapter 3403 of the  AX Manual 
and the requirements of t he  Declass i f ica t ion  Guide, it has been 
determined t h a t  t h e  folloving secu r i ty  precaut ions should be taken 
i n  connection Kith the  proposed research cont rac t :  

axice t lmm 18 e1mumAllyOo cborcc ror tbt 
rrrtricted d8*, thi. p*t bu bsclr placed in c a m  I 
Is - 3a *3 ab t b  Am mmmL 

of 

13. Reports: (X ) Reports are t o  be required as pmrlded  f o r  by 
"Eevised Guide for t h e  Submission of fiesearch 
Propcsals" dated February 8, 1954. 

( ) Special  repol-ts i n s t r u c t i o n s  a r e  as f o u a v s :  

Enclosures: (X  ) "A" - Proposal, dated 18, 1956 
(x ) "B" - Notif icat ion l e t t e r ,  dated 
( ) "C" - Other correspondence, YIQY l e t t e r  

- * 

Dis t r ibu t ion  : 

Addressee: Original  (w encl . )  Division Mle:  Yellow copy ( 3  encl . )  
Pink copy (v/o encl. ) 

Branch FTle: White copy (w encl . )  

1st copy (w e n d . )  
a d  copy (w encl. ) 

m i t e  copy (w/o encl. ) 
Pmgram Analysis Branch: 

-. 
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A PROPOSAL T O  

The Atomic Ene rgy  Commission 

D i v i s i o n  o f  B i o l o g y  and Medic ine  

For a G r a n t  t o  P r o v i d e  Funds 

"The X e t a b o l i s m  O f  A l k a l i n e  

for a Project E n t i t l e d  

E a r t h  M e t a l s  by Bone" 

D i v i s i o n  o f  C . e m i s t r y  

S c h o o l  of B i o l o g i c a l  S c i e n c e s  

U n i v e r s i t y  of T e n n e s s e e  

Memphis 

Principal I r v e s t i g a t o r  q/ i2LZ -~ - 
F r e d e r i c k  @. L e r - g e n e ,  
I n s t r u c t o r  i n  C h e m i s t r y  

-' * . <.T -\--fl- 

0 .  V.  Hyman, V i c e - p r e s i d e n t  
i n  Ckarge o f  Med ica l  U r , i t s  
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P r o j e c t  P r o p o s a l  t o  be S u b n i t t e d  t o  t h e  A . E . C .  

T i t l e :  The W e t a b o l i s n  o f  A l k a l i r e  E a r t h  K e t a l s  by  Bone 

i r. 3 t It-:;t l o r .  : D Iv i s i o  r. o 1' C ?-e?. 1 s t r;. 
S c h o o l  of  S i o l o g i c a l  S c l e n c e s  
Un i v  e r s it y o f T e r . re s s e e 
Menpni s , Terine s s e  e 

S c i e n t i f i c  BackEround 

The m e t a b o l i s m  o f  s t r o n t i u . .  h a s  been  o f  i n t e r e s t  f o r  many y e a r s .  Be- 

c a u s e  o f  i t s  p o s i t i o n  i n  t h e  p e r i o d i c  t a b l e  a n d  i t s  a b i l i t y  t o  b e  d e p o s i t e d  

i n  bone ,  it h a s  always b e e n  compared t o  c a l c i u m .  E a r l y  w o r k e r s  ( S h i p l e y  

- e t  -0, a1 1 9 2 2 )  Kinney  and  I l c C o l l u n ,  1 9 2 3 )  c o n c l u s i v e l y  d e m o n s t r a t e d  t h a t  

s t r o r , t i u m  c o u l d  n o t  c o m p l e t e l y  r e p l a c e  c a l c i u m  as t h e  s t r u c t u r a l  e l e m e n t  

of  bone .  However, d u r i n g  t h e  s t u d y  o f  t h e  m e t a b o l i s m  o f  s t r o n t i u m - 9 0 ,  

w o r k e r s  p e r s i s t e n t l y  s t r e s s e d  t h e  s i n i l a r i t i e s .  C o n a r ,  Whi tcey ,  2nd 

Lexgezar r .  (1953)  r e i t e r a t e d  t k a f  t k e  - e t a S c l F c  r a t t e r r s  d i f f e r e r !  'z:i show-  
& 

ir.g t h a t  d i e t a r y  c a l c i u m  was r r e f e r r e d  o v e r  d i e t a r z r  s t r o r t i ~ y - 9 C  k y  a f a c -  

c o r  o f  3.6 t o  1. 

T h i s  f i n d i n g  st5::;lated r e s e a r c h  t o  f i n d  t h e  s i t e  o f  t k e  s e l e c t i o n  

a g a i n s t  s t r c n t i u m .  XacDor.ald azd co -worke r s  (1956), Bauer ,  et &. (1956), 
ar.d Conar 9 &. (1956) four,d t?.at irA animals  t h e  i z t e s t i z a l  t r a c t  as w e l l  

as t h e  k i d n e y  c o n t r i b u t e d  t o  t h e  o v e r a l l  s e l e c t i o n  a g a i n s t  s t r o n t i u m .  

Ir t::ese e x F e r i n e n t s ,  5 o z e  d i d  r o t  aFFear  t o  have B d l s c e r r a 5 l e  F r e f e r e r c e  

., f o r  e i t h e r  c a l c i u z  o r  s t r o r . t i * x . .  z c x e v e r ,  wher. b o r e s  were  growr. Ir, t h e  

p r e s e n c e  o f  c o n s t a n t  l e v e l s  o f  ca lc ium-45 and  s t r o n t i u m - 8 9  i n  an i n  v i t r o  

c u l t u r e ,  Lengemam (1956)  was a b l e  t o  d e m o n s t r a t e  t h a t  bone  d i d  show a n  

- 

o v e r a l l  s e l e c t i o n  a g a i n s t  s t r o n t i u m .  T h i s  s e l e c t i o n  t o o k  p l a c e  w i t h  

c a r r i e r - f r e e  r a d i o s t r o n t i u m  a-d a l s o  wher. 0.1 n g  p e r  c e r t  c a r r i e r  s t r o n -  

t i u m  was added t o  t h e  medium. 
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F u r t h e r  i n v e s t i g a t i o n  r e v e a l e d  t h a t  2 h o u r s  a f t e r  e x p o s u r e  t o  t h e  

l a k e l e d  a e d i x n  1.08 t i r e s  m @ r e  s t r o r t i u n  t h a r  c a l c i n n  w a s  p r e s e x t  ir. t h e  

bories . X e v e r t h e l e s s ,  7 d a y s  l a t e r  t:?e Sr*/Ca* r a t i o r .  h a d  e q u i l i b r a t e d  

a t  0.83, 37 r e p l a c i n g  t h e  l a b e l s d  w i t h  n o n - l a b e l e d  medium i t  was p o s s i b l e  

t o  d e t e r m i n e  t h a t  a b o u t  1 . 2  t i m e s  as  much s t r o n t i u m  as  calcium w a s  l e a v i n g  

bone .  

The o b s e r v a t i o n  t h a t  s t r o n t i - a n  e z t e r s  bor,e i n  a somewhat g r e a t e r  

r a t i o  t h a n  calcium h a s  c o n f i r m a t i o n .  MacDonald et &. (1956) r e p o r t e d  

t h a t  2 h o u r s  a f t e r  an  i n t r a p e r i t o z e a l  d o s e  t h e  Sr*/Cax- r a t i o  i n  t h e  

f e m u r s  o f  r a t s  was 1.1. V a n  Cleeve (1956) a l s o  found  more s t r o n t i u m  t h a n  

calcium ir,  r a t  femur s h a f t s  1s m i n u t e s  a f t e r  i n t r a p e r i t o n e a l  d o s a g e .  

B a u e r  -- e t  a l .  (1956)  r e p o r t e d  t h a t  b a r i u m  t o o  a p p e a r e d  t o  e n t e r  bone  a t  

a' f a s t e r  r a t e  thar .  c a l c i u m .  

T h a t  a Sr-x/Ca* r a t i o  g r a a t e r  t n a y  1 was f o u n d  i n  bone  would q u e s t i o n  

t h a t  exckazge  was t h 3  p r i n c i p a l  r iecnar-ism f o r  t h e  e n t r y  of r a d i o i s o t o p e s  

i n t o  growing bone s i n c e  Nac3onal.C et &. (15.56) ar.d X h i t n e y  and  C o m a r  

(1952)  have shown t h a t  r a d i o s t r o n t i u n  and r a d i o c a l c i - a n  exchange  i n t o  

powdered bor,e i n  a 1:l r a t i o .  Tke e v l d e n c e  x 3 u l d  f a v o r  t h e  i d e a ,  as 

e x p o u r d e d  t; 3auer et &. (1954): t h a t  t h e  i n c o r p o r a t i o c  o f  r a d i o i s o t o p e s  

i n  growing  b o r e  comes a b o u t  t h r o E g h  t h e  p r o c e s s  of  a c c r e t i o n  of new bone 

s a l t  . 
A s t r o n t i u m - c a l c i u m  r a t i o  g r e a t a t h a  1 would a l s o  t e n d  t o  r u l e  o u t  

t h e  t e r t i a r y  and s e c o n d a r y  p h o s p h a t e s  o f  c a l c i u m  a s  b e i n g  t h e  s a l t  i n i -  

t i a l l y  p r e c i p i t a t e d  f rom b l o o d  s i n c e  t h e  s t r o n t i u m  s a l t s  a r e  more s o l u b l e  

t h a n  t h o s e  of  c a l c i u m  ( H o l t  et &., 1 9 5 b ) .  The same r e s u l t s  were  found  

f o r  t h e  s e c o n d a r y  and t e r t i a r y  p h o s p h a t e s  of  magnesium and b a r i u m  e x c e p t  
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t h a t  3 a E p a ,  was x ~ r e  soli: '~ble ttaar. t k ~ e  c o r r e s r o : d i r g  calr,i.i:! s a l t .  The 

c r . a r a e t ~ r  o: t ? , ~  :r-::izl p r e c i p i f a t z  c c . i l d  r e c e l - r e  s o z e  e l u c l d a t i c c  i f  

a c o r . ~ a r i s o r ,  was x ~ c e  o f  t3-e a 7 . Q G r . t  ar.d %:?e r a t i o  ot '  e c t r y  i n t o  powdered 

and. g r o w i n g  bone  o f  t h e  elemer,ts  of  t h e  sec0r .d  g r o u p  of t k e  p e r i o d i c  

t a S l e .  

. . .  

T h a t  mcre  s t r o r i t i u x  t h a r ,  c a l c i r  l e f t  borAe (Ler,gemar,r,, 1956) was a 

new o b s e r v a t i o n  t h a t  s u b s e q u e n t l y  was v e r i f i e d  by Talrcage arid Conar 

(1956) and  shown t o  o c c u r  i n  v i v o .  

for t h e  da ta  of N o r r i s  a n d  K i s i e l e s k i  (1948) u h e r e  it was n o t e d  t h a t  1 0  

days  a f t e r  d e p o s i t i o r !  r a d i o s t r o n t i u m  a p p e a r e d  t o  l e a v e  bone  a t  a f a s t e r  

r a t e  t h a n  c a l c i u m .  I t  i s  i n t e r e s t i c g  t h a t  t h e  n e t a b o l i c  b e h a v i o r  of r a d i u m  

d i d  r io t  d i f f e r  a c s r e c i a 5 l y  f r o n  t h a t  o f  calci-2. i .  

T h i s  s e l e c t i o n  c o u l d  p o s s i b l y  a c c o u n t  

-7 - 3  *.:ip;a:~ zk-2 g r a a t e r  1 0 5 s  oi S:ICT.U~;.T. ;).ax c a l c i u m  Z r o m  t o n e  is 

d i f f i c u l t  . As ner.;l<r.ed b e f o r e ,  t:&? pi- .~s;kate  s a l t s  o f  s t ront in: .  have  

beer. c o t e d  as -9eir .g a o r e  s o l u 5 l e  t h a r  t h c S 2  ol' c a l c i i i n .  

tlor p r o c e s s I  as  expo-cded  k 7  Xeunac a r d  Xeu.-.an (1953), would make i t  

p c s s i t l e  far ti c r y s t a l  t 3  b e  r e s e a t e d l ; :  s s l ' z j e c t e d  t o  t h e  s e l e c t i ; r e  p r o -  

ce s ses  a n d  t h u s  accoiir.+, f o r  t h e  b o r e  r a t i o  c!- .=r.girg fro.. 1 .08  =-? 0 . 8 3 .  

S c l u b i l i t y  d i f f e r e - z e s  c o u l d  b e  t h e  z s c h a r i s =  i r , v o l v e d  3,t t h i s  r.ot a 

n e c e s s i t y .  LacDonald  e t  a l .  ( 1 5 5 2 )  r.ozed. t r ,a t  'cot:? s t r o n t i u m  and l e a d  

are i z c c r ? o r a t e d  L E t o  kGrAe c r y s t & -  C L :  t3at t k , e  c r y s t a i  p l a n e s  a r e  d i s -  

t o r t e d .  This z t r a i r .  ~ o s s i b l y  c o u l d  ard. i r ,  t k e  s e l e c t i o r .  b y  s l o w i c g  tk.e 

p r o c e s s  o f  c r y s t a l  f o r m a t i o n  g i v i n g  t h e  f o r  a c a l c i u m  i o n  t o  exchange 

f o r  t h a t  o f  s t r o n t i u n .  

The r e c r y s t a l l a -  

_.- 

- -  
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s t r c r t i u x  t h a t  had  beer,  ir. S o r e  ? o r e  t h a n  1 0  d a y s .  

The s e l e c t i v e  r e a o v a l  o f  s t r o n t i u m  o r  o t h e r  m e t a l s  from b o r e  can 

onlzr b e  i n t e l l i g e n t l y  a t t e z ? t e d  if t h e  p r o c e s s e s  i n v o l v e d  c a n  be  e l u c i -  

d a t e d .  T h e s e  p r o c e s s e s  yair 3 e  p u r e l y  p h p s i c a l - c 5 e m i c a l  o r  t h e y  nay b e  

ur.der t k e  c c r - t r o l  o f  e r c y n e s .  E n z p e s  have  Seer- s h o - n -  t o  p a r t i c l p a t e  ir. - 

s u g g e s t s  t h a t  o t h e r  t 'rar. p h y s i c a l - c h e a i c a l  p r o p e r t i e s  a r e  i n v o l v e d  in 

t h i s  p h a s e  as  w e l l .  

Ar. e s t i m a t e  o f  t h e  i n p o r t a r . c e  o f  enzyme sys t ems  and t h e i r  c o n t r i b u -  

t i o r .  t o  t h e  s e l e c t i v e  mechazisms o f  b o c e  i s  s u s c e p t i b l e  t o  s o l u t i o n  b y  t h e  

Tjse o f  v l t r c  c z l t a r e s  o f  growing 'cor-e. 2 x ; i o r a t a r y  work i n  t i i s  labors- 

tor;: has fouxci t h a t  s t a t l e  s t r o r - t l - i r ,  i s  a p o t 2 r . t  xr.:zjitor o f  c a l c i f i c a -  

t i o r .  ir. growing  borie. T h i s  i s  il? a g r e e m e n t  w i t h  v i t r o  and ir, v i v o  

o b s e r v a t i o n s  ( S h o r r  and  C a r t e r ,  1952; S o b e l  et &., 1951). I n  a d d i t i o n ,  

t h e  p r e s e n c e  o f  smal l  a n o a n t s  (0 .1  mg %) o f  s t a b l e  s t r o n t i u m  i n  t h e  medium 

t e r - aed  t o  i n c r e a s e  t h e  s e l e c t i o r ,  a g a l r , s t  s t r o r - t i u z - 5 9  by bone .  

. . .. . 

t l Q 8 b b b  
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5 c i e r . t  if Lc s c o r e  o f  t h e  c ro rose : !  y e  zc3 c c k .  

The m a j o r  o b j e c t i v e s  a r e :  

A .  A compar lsor .  o f  t h e  m e t a ' c c l l s s  b y  boce  o f  t h e  n e z 5 e r :  o f  

t h e  a l k a l i n e  e a r t h  g r o u p .  This would  p r o v i d e  d a t a  0:. t h e  

d e p o s i t i o n  o f  i m p o r t a n t  b o n e - s e e k i n g  r a d i o e l e m e n t s  ayd make 

i t  p o s s i b l e  t o  r e l a t e  a t o m i c  s t r u c t u r e  and  known c h e x i c a l  

p r o p e r t i e s  t o  s u i t a b i l i t y  as a bone  m i n e r a l .  

B ,  I n v e s t l g a t l o c  o f  t h e  p h a s e s  o f  m i n e r a l  n e t a b o l i s z  or' grow- 

i n g  bone  t o  d e t e r m i n e  what  p r o c e s s e s  are u n d e r  t h e  i n f l u e n c e  

of  eczgmes .  

C .  To d e t e r n i n e  t h e  r a t e  o f  s t r o n t i u m  arid c a l c i u m  reno721  f r o m  

bor.2 ar-d 5g v a r i o u s  9ear .s  t o  a t ternF5 t o  a l t e r  i t .  

D ,  T o  d e s c r i ' s e  t h e  necksr , i sn ;  by x h i c h  s t a b l e  s t ro r i t i u rn  i n h i b i t s  

c a i c i f i c a t i o n  ar,d i z c r e a s e s  t h e  d i s c r i m i c a t i o c  a g a i r - s t  r a d i o -  

a c t i v e  S t r o R t i l i m  by  'core.  

I t  i s  x.:,:rc-.c-- a t  t h i s  t i n e  w h e t h e r  other l a b o r a t o r l e s  a r e  er.gaged 

. .  ir. stiid;,-lr,s t h e  c e t a ' s o l i s x  o f  c a 1 c i . x  ar-d s t r a y - t i m  w l t k  t h e s e  szzs o t ~ ~ c -  

t i v e s  i r ?  m k d .  liowever, i t  snouid be  poi r . ted  o u t  t n a t  t h e  in v i t r o  bone 

c x 1 t u r i r . g  t e c k r i q u e ,  as u s e d  ir %?is lakoratorL7,  i s  t k e  z o s t  d i r i 2 5  

a p p r o a c h  now r o s s i b l e .  The d e m o r . s t r a t l o z  t h a t  s tror. t iuz i s  c o t  ~ . z t a t c l l z e i  

i n  bone  as is c a l c i u m  p o i n t s  up  t h e  s u p e r i o r i t y  o f  t h i s  method.  Thus, i t  

i s  f e l t  t h a t  i t  w i l l  b e  p o s s i b l e  t o  make c o c t r i b u t i o n s  n o t  a t t a i r a j l e  

by more o r t h o d o x  p r o c e d u r e s .  
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Exre r i m e s t a l  P1 ~ r .  

The ir, v i t r o  p r o c e d ~ e  t o  b e  u s e d  Ir. t n i s  s t a d j .  will b a s i c a l l y  b e  

t h a t  u s e d  i n  t i s s u e  c u l t u r e .  Whole f e m u r s  and t i b i a s  f rom 7-day o l d  

c h i c k  embryos u i l l  be  a d h e r e d  t o  t h e  w a l l s  o f  a t e s t  t u b e  b y  c o a t i n g  

t h e  w a l l s  w i t h  p l a sma ,  p o s i t i o n i n g  t h e  b o n e s ,  and t h e n  c a u s i n g  t h e  

p l a s m a  t o  c l o t  b y  a d d i n g  a f e w  d r o p s  of  embryo e x t r a c t .  The n u t r i e n t  

medium w i l l  b e  added a z d  t h e  t u b e s  p l a c e d  i n  a r o l l e r - t u b e  a p p a r a t u s  

a n d  i n c u b a t e d .  The medium w i l l  b e  changed  e v e r y  2 o r  3 d a y s .  Us ing  

t h i s  t e c h n i q u e  t h e  f o l l o w i n g  i n v e s t i g a t i o n s  w i l l  b e  c a r r i e d  o u t :  

1. C o n D a r a t i v e  M e t a b o l i s m  o f  t h e  A l k a l i n e  E a r t h s  b y  Bone 

T h e  u p t a k e  o f  Ca-hS b y  bone will 'ce u s e d  a s  t h e  s t a r d a r d  a n d ,  i n  d o u b l e  

t r a c e r  e x p e r i n e n t s ,  w l l l  b e  c o x 2 a r e d  t o  t h a t  o f  Be-7, S r - d 9 ,  B a - l k O ,  R a  

a n d ,  i f  a r r a f igemen t s  c a c  be made, Mg-28. The r a t i o  o f  e n t r y  i n t o  b o n e  

(Ca-45= 1) w i l l  b e  d e t e r m i r e d  by a l l o x - i r . g  l i - r e  and powdered bone  t o  come 

i n  c o n t a c t  w i t h  t h e  r a d i o i s o t o p e s  f o r  p e r i o d s  o f  t i m e  v a r i e d  f rom 10  

m i n u t e s  t o  s e v e r a l  h o u r s .  The e q u i l i b r i u m  r a t i o  will be  f o u n d  by  g rowing  

t h e  boce f o r  s e v e r a l  x e e k s  i n  t h e  p re se r . ce  o f  cor . s ta r . t  l e v e l s  o f  t h e  

r a d i o a c t i v i t y .  Rexov icg  s o n e  o f  t h e s e  doub ly  l a S e l e d  b o n e s  t o  a r a d i o -  

i s o t o p e - f r e e  n e d i w  it w i l l  b e  p o s s i b l e  t o  o b t a i n  t h e  r e m o v a l  r a t i o  f o r  

t h e  a l k a l i n e  e a r t h  z e t a 1  b e i n g  compared t o  c a l c i u m .  

t i o n  r a t e s  car. t h e n  b e  c a l c u l a t e d  ar.d used  f o r  c o m p a r a t i v e  p u r p o s e s .  

A c c r e t i o n  and r e s o r p -  

By growing  t h e  embryon ic  b o n e s  i n  t h e  p r e s e n c e  o f  g r a d e d  l e v e l s  of 

t h e  d i f f e r e n t  a l k a l i n e  e a r t h  me ta l s  ( u h e r e  p o s s i b l e )  t h e  t o x i c i t y  of t h e  

m e t a l  for c a l c i f i c a t i o n  ar,d g r o w t h  w i l l  b e  d e t e r m i n e d ,  as w i l l  t h e  e f f e c t  

o f  t h e  e l e m e n t  upon t h e  s e l e c t i o n  mechanisms o f  bone.  
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.. 2 C o n r s r a t i - r e  5 t r o r , t i u ? i  ar.d C a l c i c - .  :.eta'::olis;: o f  3oT .e~  a s  

A f f e c t e d  t:; t h e  T v D e  o f  S e r u n ,  Ace o f  Bone, and  S p e c i e s .  

The p r o c e d u r e s  > s e d  i n  P a r t  1 will a l s o  be  used  i n  t h i s  e x p e r i m e n t  t o  

d e t e r m i n e  t n e  i n i t i a l ,  e q u i l i b r i u m ,  and r e x o v a l  r a t i o s .  The f i r s t  p h a s e  

w o u l d  b e  t o  s e e  i f  t h e  t y p e  of serum u s e d  as  t h e  medium h a s  a n  e f f e c t  

u p o n  t h e  r a t i o s .  Fo r  t h i s  e m b r y o n i c  bone w i l l  be grown i n  t h e  s e r a  f r o m  

c h i c k e n s ,  d o g s ,  c a t t l e ,  s h e e p ,  a n d  m a n .  S h o u l d  any d i f f e r e n c e s  be en-  

c o u n t e r e d ,  t h e  d i s t r i b u t i o n s  o f  Ca-bS and Sr -89  i n  t h e  s e ra  will be 

i n v e s t i g a t e d  

The second  p h a s e  w i l l  be  t o  compare  c a l c i u m  and s t r o n t i u m  metabo l i sm 

in e m b r y o n i c  arid p o s t n a t a l  bor,e from c h i c k e n s ,  r a t s ,  m i c e ,  and i f  spec imecs  

Can b e  o S t a i n e d ,  iaar .  

3 *  I n v e s t i g a t i o n s  i n t o  t h e  i n i t i a l  u p t a k e  of  Calcium and S t r o n t i u m  

A. To d e t e r z i r e  t h e  t i n e  r e q u i r e d  t o  char-ge t h e  i n i t i a l  1 .08 r a t i o  

t o  t h e  0,83 r a t i o  a t  e q u i l i b r i u m ,  bone w i l l  b e  p l a c e d  i n  t h e  d o u b l y  

l a b e l e d  m e d i m  f o r  1 5 ,  30, arid 60 r; . ir ,utes,  and 2 ,  3 ,  4, 6, 8, and 2 4  and 

t h e n  the Sr*/CaF r a t i o  w i i l  be d e t e r n i n e d ,  T h i s  s h o u l d  also g i v e  an 

e s t i n a t e  c f  +,?-e r a t l c  It " 0 "  t l z e .  

B. The Sr*/Ca++ r a t i o  a f t e r  a 2 h o u r  e x p o s u r e  t o  t h e  r a d i o i s o t o p e s  

w i l l  b e  d e t e r m i n e d  ir ,  l i v e  b o n e  a n d  w i l l  b e  compared t o  t h a t  of  powdered 

bone,  and  bone t h a t  ;?as been  k i l l e d  b y  h e a t .  Shou ld  t h e  r e s u l t s  i n d i c a t e  

t h a t  enzyme s y s t e n s  a r e  i r , v o l v e d  i n  t h i s  p h a s e  o f  bone m i n e r a l i z a t i o n  ther ,  

known enzyme i n h i b i t o r s  s u c h  as B e ,  p h l o r i z i n ,  C m ' ,  F , and  f l u o r o a c e t a t e  
I 

w i l l  b e  added  t o  t h e  medium t o  t r y  t o  p r e v e n t  t h e  u p t a k e  o f  t h e  c a l c i u m  

a n d  s t r o n t i u m .  
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C. Tl-.? rs:e c: r e z o - r z l  ci' t1.e ~ Z Z ~ O : : C Z C ; ~ S  . .  . j s . pcs i t e - ' ,  ir .  l i v e ,  

. .  - -  . . . . - -  
P C W ' ; _ ~ ~ P ~ ,  z:.= <:;-si 'ccr.es w:-- C ?  s s ; l n s t ? :  LL,- rez";:ir.r t h e  l a t ? l e d  

m a t e r i z l  t o  a n o n - l a b e l e d  n e d l m .  T h i s  s k c - l d  e s t i z a t e  t h e  r a t l o  of 

r e m o v a l  as  a p p l i e d  t o  t h e  m a t e r i a l  F n i t i a l l y  d e p o s i t e d  i n  bone a r d  i n -  

d i c a t e  w h e t h e r  or n o t  a s o l u b i l i t y  phenomecor? i s  o p e r a t i n g .  

0 

D. S e v e r a l  l e v e l s  o f  s t a b l e  s t r o n t i u m  w i l l  b e  a d d e d  t o  t h e  medium 

t o  t r y  t o  i n h i b i t  t h e  i n i t i a l  u p t a k e  o f  c a l c i u n .  The s t a b l e  s t r o n t i u m  

w i l l  b e  added w i t h  Ca-45 and Sr-89 i n  one  e x p e r i m e n t  and  i n  a n o t h e r  

will p r e c e d e  t h e  r a d i o a c t i v i t y  b y  s e v e r a l  d a y s .  

p o s u r e  sone  o f  t h e  b o n e s  w i l l  be a s s a y e d  for r a d i o a c t i v i t y  and t k e  r e s t  

w i l l  b e  p l a c e d  or. r -o i - . - la le led  . - e d l m  t o  ixeasure  t h e  r a t e  

A f t e r  2 h o u r s  of ex- 

o f  rexoTa1.  

- 4. 
A .  

Lor? T e r -  ' J r ta 'ze ,  T*irr .o-rer ,  x . 3  .?e.-.cval or' C a l c i Q z  a26 S t r o r , t i ; l m  

To de t e r -5 r . e  If t : ? e  r a t i o  cr '  r e n o v a 1  i s  a c o 3 s t a c t  o r  i s  VariZ'Lle, 

b0r.e w i l l  be  g r o x r .  f o r  a 7-day p e r i o d  i n  t h e  p r e s e n c e  o f  Sr-89 a r d  Ca-45. 

Soxe o f  t h e  b o n e s  ulll t t e r ,  be a s s a y e d  f o r  Ca-ks ilr.12 S r - 6 9  u.d t h e  r e s t  

w i l l  b e  t r a n s f e r r e d  t o  : c r - l a t e l e d  xedi.J-1. These  bor ies  w i l l  b e  a s s a y e d  

a t  1, 2 ,  L ,  6 ,  ar.6 v - .  cz:,-s z f t e r  t h e  t r z r s f e r .  

- 
D .  If er,zy:ss a r e  i r , v o i v t d  ir, t h e  r e inova l  of  sr-39 and Ca-45 f r o a  

b0r.e ther .  b y  p 3 t t i r . f  l s t e l e d  k 9 r . e ~  t F . 3 5  t a - i e  'seer. k i l l e d  by  h e a t l r . 3  i c t o  

a c o r - l a 5 e l e d  m e d i r .  a d l f f e r e r . ?  r e r?ova l  r a t l o  tf.ar. ?:".at o f  l i v e  > o r e  

s h o u l d  b e  o b s e r v e d .  S h o u l d  eczymes b e  i n v o l v e d  t h e r ,  i n h i b i t o r s  vi11 be 

added  t o  t h e  sys te rns  t G  t r y  t o  s t c p  o r  a l t e r  t h e  r e x o v a l  o f  r a d i o n u c l i d e s .  

C. The e f f e c t  o f  s t a b l e  s t r o n t i u m  on t h e  r a t i o  and  amount o f  r e n o v a 1  

o f  Ca-45 ar.d Sr -39  vi11 be  e s t l r . a t e d .  L a b e l e d  b o r e  t 5 a t  h a s  beer. growr. 
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ir. t h e  prezer .cP o f  s t s 5 l e  Strcr t l ' JT".  f o r  t ! .e  e r . t i r e  g r o w t h  p e r i o d  w i l l  b e  

co r ;pa red  t o  bor-a t o  w>.lch s t a ' c l e  s t r o z t i m  w i l l  'se added  a t  t h e  t i m e  o f  

t r a n s z e r  t o  t k . 2  c o n - r a d i o a c t i v e  zed i .m .  Z s t i r n a t e s  o f  r a d i o a c t i v i t y  w i l l  

b e  made a t  1 arid 5 d a y s .  

5 .  P r e l i n i n a r y  E x p e r i m e n t a t i o n  

This p h a s e  w i l l  c o n s l s t  o f  s h o r t  e x p e r i m e n t s  t o  d e t e r m i n e  t h e  e f f e c t  

o f  v a r i o u s  ho rnones  upon s t r o r t i u m  and c a l c i u m  m e t a b o l i s m  o f  bone grown 

i n  v i t r o .  - 
S c i e n t i f i c  P e r s o n n e l  

P r i n c i p a l  I n v e s t i g a t o r :  Lengernann, F r e d e r i c k  W.; Ph.D.,- 

I n s t r u c t o r  i n  t h e  D i v i s i o n  of C h e m i s t r y .  T h i r t y  

p e r  cer, t  o f  ti:e t o  t e  d e v o t e d  t o  p r o j e c t .  

Zx;;erier,ce - A j a : - L 9 5 1  
- - * I  - 

F a r t t i n e  l a j o r a t o r y  a s s i s t a r - t  w h i i e  a t  C o r n e l l  i l n i v e r s i t y .  Was 

e z , - l o y e d  0:: a F r o j e c t  s t u d y i n g  t h e  s 0 2 L - z .  c h l o r i d e  r e q u i r e m e c t s  o f  d a l r ;  

c a t t l e  . 

-. The prob lem i x v o l v e d  coux t i r ?g  and c u l t u r i c g  o f  rumen b a c t e r i a ,  

c o u n t i n g  of  p r o t o z o a ,  d e t e r r n i n a t i o c  02 tk-e l o w e r  f a t t y  a c i d s  ar.d t n e  llatl 

vitar:,lr, l e v e i s  i n  t k e  rumen c o r , t e r , t s  o f  your.& d a i r y  c a l v e s .  

1954-55 

Employed a t  t h e  Y . T . - A . E . C .  A G R .  ZZS. PROG.  a t  Oak Ridge  as a R e s e a r c h  

A s s o c i a t e ,  Tne r e s e a r c h  i n v o l v e d  t h e  s t u d y  o f  endogenous  c a l c i u m  and 

p h o s p h o r u s  i n  c a t t l e ,  t o x i c i t y  o f  rad iochrorn ium and r a d i o z i n c  i n  r a t s ,  
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131 by d a i r y  c a t t l e .  

J u l y  1955 t o  p r e s e r - t :  

I n s t r u c t o r  i n  C h e m i s t r y  a t  t h e  U r i i v e r s i t y  o f  T e n n e s s e e  a t  Memphis. 

A l a b o r a t o r y  h a s  b e e n  o u t f i t t e d  a n d  a t e c h n i q u e  o f  g r o w i n g  bone i n  v i t r o  

d e v e l o p e d .  T h i s  m e t h o d  n a s  b e e n  s u c c e s s f u l l y  e m p l b y e d  w i t h  s t u d i e s  of  

- 

c a l c i u m  ar.d s t r o R t i u n  m e t a b o l i s m .  

Summer of 1956: 

Summer P a r t i c l r a c t  a t  t h e  Oak R i d g e  I n s t i t u t e  o f  N u c l e a r  S t u d i e s ,  

M e d i c a l  D i v l s i o n .  

t i o r .  o f  c a 1 c i x - i  f r o x  ~.>l.<, s ~ ~ ~ E ~ ~ L x - S S  a k s o r p t i o r .  Fr, h u n a c s ,  t h e  t r a r s -  

f e r  o f  c a l c l u  a c r o s s  t r -e  i rAte5t lCaL v a l l ,  t h e  a b s o r p t i o n  r a d i o i r o n  and  

r a d i o c i c k e l ,  ar.d t h e  c c n p a r a t i v e  m e t a b o l i s m  o f  c a l c i u n  a n d  s t r o r , t i u x l  i n  

The s t u d i e s  c o n s i s t e d  o f  d e t e r n i r i n g  t h e  t h e  a b s o r p -  
. .  

. -  

1 a c t a t l r . g  g o a t s .  

P u b 1  i c  a t  i o n  s 

2 .  ? L S C K  VS. LCCSE SALT CC:'ZT;*:FTIC:: 3' i  D A I F t Y  C A ? T L 3  
S .  E.  S m i t h ,  F. W .  Ler.gelr;.ar.r. a n d  J .  T. R e i d  J .  D a i r y  S c i .  2; 
7 5 2  - 7 6 5  (1953) 

3 .  THE DEVELOPMSNT OF RUME?: FUNCTION I N  THE D A I R Y  CALF 
F. W. Lengemar.r. Thesis U n i v .  o f  W i s .  (1953) 

4, THE DEVELOPMENT OF RUMEX FVNCTION I K  THE D A I R Y  CALF I,  SOME 
CHARACTERISTICS OF THE RlJMEN CONTENTS OF CATTLE OF VARIOUS AGES 

F. W, Lengemann ,  and  N .  N. Allen 

COMPARATIVE U T I L I Z A T I O K  OF Sa-90 A N D  C A L C I U F I  B Y  DEVELOPING R A T  
FETUS AKD T H 3  G R O W I E G  RAT 

J .  D a i r y  S c i .  3; 651 - 656 (1955) 
5 .  

C .  L .  Comar ,  I. B. W h i t n e y ,  a r d  F. W. Lengemann 
aiel, arid L e d .  d8; 2 3 2  - 236 (195;) 

P r o c .  s o c .  E x p t .  



P u b l i c a t 5 o r . s  ( c o r . t , ? . )  

7. Th'Z SECRETION OF T H S  M I N E Z A L S  OF MILK AS S T U D I E D  W I T H  R A D I O I S O T O P S S  
F. W. Lengemann and  c ,  L .  Comar 
i n  A g r i c .  ( J a n .  1956)  

C o n f .  on R a d i o a c t i v e  I s o t o p e s  

S u b m i t t e d  f o r  P u b l i c a t i o n :  

8. T H E  COMFARATIVE METABOLISM OF S R 8 '  and  C A 4 '  BY BONE GROWN I N  V I T R O  
F. W. L e n g e m a m  P r o c .  SOC. E x p t .  B i o l .  and  Med. ( i n  E e s s )  

9. A B S O R P T I O N  OF CALCIUM AND STRONTIUM F'ROM MILK AND N O N - M I L K  DIETS 
F. W. Lengemann,  C .  L. c o m a r ,  a n d  R .  H .  Wasserman 
( s u b m i t t e d  f o r  p u b l i c a t i o n )  

TEE EFFZCT OF SZASOK OIi  T E Z  S E C R E T I O N  OF I O D I N E  I N  MILK 
F .  '21. Lenger.ar.r., F. 'sl. Swarisor,, ar,d 3 ,  A .  Monroe  
(s . ik:mLtted f o r  p u b l i c a t i o K )  

J. N u t r ,  

10. 
J .  D a i r y  S c i .  

- 

F. W .  Ler,gexar?r., axd F. S i .  S w a r s o n  J .  D a i r y  S e i .  
( s u b m i t t e d  f o r  p u b l i c a t i o n )  

O t h e r  Persor , r .e l  

F u l l t i x e  T e c k z i c i a r .  - all o f  t ime  on p r o j e c t  

0 t h e r  F i n  a n c  i a l  Assist  ar,ce 

None 



E q - l l p m e r t  a r d  F a c i l i t i e s  A v a i l a b l e  

Those  iterr.s a v a i l a b l e  f o r  this p r o j e c t  c o r s i s t  o f  r o l l e r t u b e  a p p a r a t u s ,  

d r y i n g  o v e n s ,  pH m e t e r ,  a r . a l : i t i ca l  ba l a r i ce ,  s u r v e y  m e t e r ,  mic ro tome ,  m i c r o -  

s c o p e ,  ern'aedding 1 o v e n ,  a u t o c l a v e ,  r a d i o i s o t o p e  fume hood, d i s h w a s h e r ,  s t e r -  

i l i z i n g  oven ,  a n d  a c l i n i c a l  c e n t r i f u g e .  The l a b o r a t o r y  i s  w e l l  f u r n i s h e d  

a n d  i n  a i d i t i o r ,  t h e r e  i s  a w a l k - i n  r e f r i g e r a t o r ,  w a l k - i n  incubac to r ,  dog .  

room, r a t  rooms, d a r k  rooms,  and  a h i g h  l e v e l  r a d i o i s o t o p e  l a b o r a t o r y .  - -  
F o r  t h i s  r e s e a r c h  a s c i n t i l l a t i o n  c o u n t e r  and a l a r g e  c e r , t r i f u g e  would  

S i n c e  many of t h e  i s o t o p e s  p l a n n e d  t o  be used i n .  t h i s  n e e d  t o  be p r o v i d e d .  

p r o j e c t  a r e  gamma e m i t t e r s  a s c i n t i l l a t i o n  c o u n t e r  i s  a n e c e s s i t y .  The re  

i s  n o n e  a v a i l a b l e  f o r  t h i s  p r o j e c t .  

a r a t i o n  o f  b l o o d  ser-m f o r  medium, ir. t k e  p r o d u c t i o n  o f  t h e  c h i c k  embryo 

e x t r a c t ,  and  f o r  d e t e r m i c a t i o n s  of  s t a b l e  c a l c i u m .  

p l a r , n e d  f o r  t h i s  p r o j e c t  would make i t  a r , ? c e s s i t y .  

T r a v e l  and G t k e r  I t e m s  

The c e n t r i f u g e  i s  n e e d e d  i n  t h e  p r e p -  

The l e v e l  of  a c t i v i t y  

The i tem of "Travel"  would  b e  for t h e  p u r p o s e  o f  e x c h a n g i n g  i n f o r m a t i o n ,  

p r e s e n t i c g  p a p e r s ,  axd t o  m e e t  o t h e r s  i n t e r e s t e d  i n  boxe m e t a b o l i s m .  I t s  

5 s  71ar.r.ed tc: a t t e r d  t h e  Sordor ,  Xesearc?.  C o r f e r s r - c e s  2r.d t h e  Federa 'uior i  

M e e t i n g s .  

I t 0 8 b l b  
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Pe r s c r.r e 1 

P r i n c i p a l  I n v e s t i g a t o r  (30% 
o f  t i m e )  

A d m i n i s t r a t i v e  Assis t .  

B e p a r t m e n t a l  S e c r e t a r y  

C o n s u l t a t i o n  ($10.00 / h r . )  

Dr. Wood 

Dr. Wil l i ans  

D r ,  P e r k i n s o n  

Dr. Cohn 

T e  c hn i c  i a n  
( i n c l u d e s  5% r e t i r e n e c t )  

c 

P a r t i m e  S e c r e t z r y  

S U D G E T  
.- u n i v e r s i t z  

Equ ipmen t  

Sc ir, t i 11 a t  ior ,  C oun t e r 

C e n t r i f u g e  (SB-2) and  A c c e s s o r i e s  

S u p p l i e s  

F e r t i l e  Eggs 

Serum 

Ckicker ,  F l a sxa  

Rats a n d  Feed 

R a d i o i s o t o p e s  

Mg-28 
Ra 
Be -7 
Ca-lrS 
S r 4 9  
Ba-133 

1690 .OO 

150.00 

200 .oo' 

L O O  .oo 

200.00 

300 .OO 

20G .oo 

AZ C - 

3150 .OO 

100,GG 

1000 .oo 

1100 .oo 

400.00 

300.00 

50 .00  

100.00 

~00.00 
200.00 
100.00 
50.00 
50 .oo 

200 .oo 



P e r s o n n e l  

S p e c i a l  S u p p l i e s  (T.C. D e t e r g e c t ,  
G.  M. Tube, G l o v e s ,  P l a n c h e t s ,  
B a c t e r i o l o g i c a l  P .  P e t t e s ,  Note 
B o o k s ,  D a t a  S h e e t s ,  e t c . )  

3r. i v e  r s i t  y 

Common L a b o r a t o r y  S o l v e n t s  
and R e a g e n t s  

C ominon L ab or a t  o r 7  G1 a s sware  

T r a v e l  

P u b l i c a t i o n  and Communica t ions  

* U t i l i t i e s  

-%M a 1 r. t air. ar. c e 

* L i b r a r y  

* D e p r e c i a t i o n  

*Loss o f  Income 

- 

SUSTOTAL 

Over3ead (8%)  

TOTAL 

100 .oo 

150 .oo 

AE C - 

300 .OO 

300.00 

100 .oo 

342 .OO 

1031 .CO 

7 5 2  000 

540 .OO 

591 .OO 

7596.00 

7596.00 

R e q u e s t e d  o f  A .  E. C. $3640.00 

* S e e  a d d i t i o n a l  s h e e t s  f o r  c o m p u t a t i o c  o f  t h e s e  c o s t s .  

6c.00 .oo 

5LO .cc 

8640.00 

1 1 0 8 6 1 8  
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C a 1  c u l  a t  i o n s  o f  I n d i r e c t  C o s t s  

S c h e d - J l e  I - F e r s o z r - e l  S u s p l i e d  by Crar,t 

S c h e d u l e  11 - Equipment  s u p p l i e d  by Gract 

S c h e d u l e  I11 - S u p p l i e s  i n c l u d e d  i n  G r a n t  

S c h e d u l e  I V -  T r a v e l  i n c l u d e d  i n  G r a n t  

S c h e d u l e  V- I n s t i t u t i o n a l  P e r s o n n e l  
( D e t a i l e d  i n  B u d g e t )  

S c h e d u l e  V I  - S q u a r e  F o o t a n e  o f  B u i l d i n n  S p a c e  o c c u p i e d  p a r t t i m e .  
( B u t  computed a s  f u l l t i m e  o c c u p a n c y  b y  t h e  P r o j e c t ) .  

O f f i c e  and  L a b o r a t o r y  
Walk-in i n c u b a t o r  
S t e r i l i z i n g  room 
Shop 
Co ld  room 
F r e e z e r  room 
Bulk s t o r a g e  room 

Dog and o p e r a t i n g  rocm 
C o n s t a n t  t e m p e r a t u r e  room 
D a r k  room 
H i g h  l e v e l  i s o t o p e  l a b o r a t o r y  

Adrn. S c h o o l  B i o l o g i c a l  S c i e n c e s  
I n s t i t u t i o n a l  Adm i n i  s t r a t  i o n  
L i b r a r y  

- R a t  room 

D i v i s i o n  o f f i c e  

"Dead Space ' '  
' ( t o t a l  x 0.1) 

740 s q .  f t .  
36 
100 
20 
30 
14 
20 
35 
60 
30 

9 
2 0  
SO 
90 

221 
172 

1637 

164 
1 8 0 1  s q .  f t .  

S c h e d u l e  VI1 - C c s t  of  U t i l i t i e s  S e q u i r e d  But  n o t  I n c l u d e d  i n  Gran t  

S q u a r e  F o o t a g e  ( S c h e d u l e  V I )  x c o s t  o f  h e a t ,  l i g h t ,  gas ,  and 
w a t e r / s q .  f t  . 

$942 .OO - 1801 x $0.523 - 
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S c h e d u l e  VIII - C o s t  f o r  h s l - t s i - z r . c s  a z d  C u s t o d i a l  S e r v i c e  

Sq3iare f o o t a g e  ( S c h e d u l e  7I) x c o s t  o f  c a s t o d i a l  a n d  m a i E t a i c a n c e / s q . f :  

1801 x $0.60 = $1081 

S c h e d u l e  X - C o s t  o f  L i b r a r y  

x sum of  s c h e d u l e s  I ,  11, 111, ar,d IV O p e r a t i n g  exDense  o f  l i b r a r y  
I n s t i t u t i o n a l  o p e r a t i n g  e x p e n s e  

S c h e d u l e  XI - D e p r e c i a t i o n  on  B u i l d i n E  Space and E q u i p m e n t  

S q u a r e  f o o t a  e ( S c h e d u l e  V I )  x n e t  b u i l d i n g  c o s t / s q .  f t .  x 0.02 = 
a l l o w a n c e  f o r  d e p r e c i a t i o n  on  c o n s t r u c t i o n  

1 8 0 1  x $ 1 1 . 2 5  x 0. 0 2  = $405 

S q u a r e  f o o t a g e  ( S c h e d u l e  VI) x e q c i F ? n e n t  c o s t / s q .  f t .  x 0.05 = 
a l lo i ; a r . ce  f o r  d e r r e c l a t l 3 r  o r  e q z i c m e n t  

18Cl x 1.50 x 0.0; = $315 

TOTAL t 5 4 0  

S c h e d u l e  XI1 - A l l o w a n c e  f o r  l o s s  o f  income  f o r  e x p e n d i c g  f u n d s  f o r  
c o n s t r - L c t i r g  a n d  e q u i p i n g  b u i l d i r , g  s p a c e  o c c u p i e d  by t h e  p r o j e c t .  

T o t a i  c a p i t a l  o x t l a y  x 0.03 = loss o f  income 
$29.716 x 0.03 = $391 



. -  . 
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Z x p e n d i t - i - 3 :  3 e q x i r e d  From t h e  G r a n t i n g  A g e r c g  F o r  t h e  P r o j e c t  

1. S c h e d u l e  I - 3250 .OO 

2 .  S c h e d u l e  I1 - 2100.00 

3 .  S c h e d u l e  111 - 2350.00 

S c h e d u l e  I V  - 300 ,OO 

8000 .OO 

5.  8 % or'  S u b t o t a l  ( O v e r h e a d )  6b0.00 

Sub t o t a1 

To'i;al 8640.00 

E x p e c s e s  2 e p r e s e c t i r g  I n s t i t u t i o n a l  C o c t r i b u t i o n  t o  t h e  P r o j e c t  
acd n o t  I n c l u d e d  i n  t h e  G r a n t  - 

1. .I i C i v e r s l t : I  c o ~ t r i S u t i o ~  t o  

c o n s u m a b l e  s u p p l i e s  250.00 

2. S c h e d u l e  V 

3 .  S c h e d u l e  V I 1  9L2 .oo 
4. S c h e d u l e  V I I I  

5 .  S c h e d u l e  X 

6.  S c h e d u l e  XI 

7 .  S c h e d u l e  X I 1  

1081.00 

7 5 2  .OO 

SLO -00 

891 .oo 

TOTAL $7596.00 



I 


