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THE UNIVERSITY OF TENNESSEE 
KNOXVILLE 

OFFlCE OF THE S E C R E T A R Y  

June 4, 1958 

Mr. JohnR. Moore 
=rector, Contract DivLsion 
Oak Rise Operatiom 

Oak Ridge, Tennessee 
U. S *  A-c %nerg~  COanni0~10n 

Dear Hr. Moore: 

Enclosed herewith are two copies of W f l c a t i o n  Ho. 1 to Contract 
No. A!l!-(b-l)-1829 between the Atomic mer= Commission and The 
University of Tennessee wedical Units at EIemphis, Tennessee. This 
modification has been signed f o r  the University by President C. E. 
Brehm. 

When signed for the Atomic I 3 ~ e . r ~  Codssion, WY see 
q s s  ~ C o e  this modification is re- 
Turned t o  this office for the document f i l e s  of the University. 

cJ/ P. He86 
es 

Enclosures - 2 
' .I .p p 
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, 
T H E  UNIVERSITY OF T E N N E S S E E  

KNOXVILLE 
C F F l C E  C F  T H E  S E C R E T A R V  

&. John R. bore 
Director, Contract IXvision 
Oak Mdge Operations 
Atomic Energy Commission 
cah: Ridge, Tennessee 

Returned herewith are two copies of Co3tract No. m-(b-1)-1829 
between The lhiversity of Tennessee and the  Atonic Energy 
Commission covering reseerch at the  k d i c a l  Units. 

Both copies have been signed by President C. E. Brehm aid the 
S e d  3 s  been zffixe2 ELnd e t t e s t e d  b:- the writs:. 
by the  Atomic Energy Conm2ssioT?, w i l l  you lrlndly re t - sm one_ 
fU.Q executed copy a d  one conform& c q y  t o  this off ice .  

'%'he,? signed 

- - . - -  __ - -  - 

J. ?.. Eess 
u 

eb s * J&A 

Enclosures - 2 

cc-&. Cecil  Q. Tipton 



I '  

Cmtrac  t ET- (L0-1)-1829 

The U n i v e r s i t y  of Tennessee 

C i s t r i t u t ed :  June 7, 1957 

P i s  t r i b u  t im. 

Washlnpton 
Contract F i l e s  ( 2 )  
3nanct  
Research & Development ( 2 )  
iashington (9 5 N) ( i )  
Zxtra Copkss 





I' 



TO 3 : Addressees Listed Below 

FROM : John R. Moore, Direc tor ,  Contract Division 
#\ 

DATE: 'day 7, ISS? 

SVEJEST : 

Tne docment (s )  l i s t e d  below a re  fordarded f o r  p u r  review, coments  and 
i n l t i a l s .  
any, and forward t o  next i n  tu rn .  
be appreciated.  

U?on corq le t ion  of your revieii, p l ease  a t t a c h  ;four comlent.s, i f  
Zx?editious kanal ing of this mhtter w i l l  

GgQ t Remarks t Aadressees: 
-4 m x : e  $pm I 



Ofice Mernandgm UNITED STATES GOVERNMENT 

Please prepare ai approariate m d i f i c a t i o n  t o  the sub jec t  cont rac t  t o  
?rovide f o r  addit ional  research  t o  be cxApleted.  ~13'~ lster thar. !ky 31, 
1959, wi th  new funds in the anount or' 33,530. This act ion is covered 
ky C o r t r z c t  Aut!-,orization 90, R1-5?-393, dated April. 21, 1959, i n  the 
ano-mt of $3,533. 
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Form OR-569 (2/53) 

1. Chairman 

REQUEST FOR CONTRACT ACTION (submit m duplicate) 1 

c] Selection of N m  Contractor and 
Negotiation of Contract 

L 

2. Nature of Action Requested 

Review and approval of Conuact, Sub- 
contract or Purchase &der. 
Number: 

Modification of Contract 
No. ~r-(~c-i1-1829 
Conaactor~ 'Jniversity of Tezriessee 

Memghis, Tennessee 
0 other (Explain) 

I Name: 
I 

P- 

1 3. Nature of Services to be Covued by Contract 
I I 

I 
I 4. Fundin1 Amount to be  Obligated by this Contract Action Z E ,58G.30 

Source of Funds 

Approved OR0 Financial Plan, 
Project No. or. Activity No. IC 22 I? 
Funds to be Obligated: A 

Quarter, Fiscal Y e a r  19- 

. -  
men[ NO.O~&M/UC p .Y. 1 9 a  Funds) 

Procurement Direcuye No. m- riz--;x3 Dated 1 
! bsulngoffice 44- *' 9- 
t----------------'----- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  
I 

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

b - ' 5. Project or Acuvity to be Covered by Contract Action: , 

Location of Work: 
Estimated Cost of Work to be Covered by this Contract Actior. S 
Schedule: Date Work to Start 
Description of Project or Activity: 

Construction Directive No. i 
I 
I 
I 

Esumated Completion Date 

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



8. Complete Description of Services to be Furnished by COLIUlCtOr: 
.. 
i: e aa;uar t e  r5 2 e s ig na t ed r E s ear c r. cc ria- i 2 i 
TITLE: "The :..eta'boiisr, of klrtaiine Zsrt;? Yetals by E m e f l  

b i 

11. Conaacrs, Subcontracts. or Purchase Orders Submitted for Revlew md Approral: (FurnLh brief dcscrip- 

I tion of action in  t h i s  qme and attach pettinent documents) 

\ * - -  = 
. . C _ . _  

I 

12. Disputer I 
A m &  a statement summuizing the dispute togetha with pertinent docllmcntl and Backpound 

! 

I 
Ulterial. ! 

I 
(If m a e  space L required use separate sheets and rnrch haem) 

9. Description of o b u  changer to be  covued by Modification: 

YodiPy cont rac t  to provide f o r  a d d i t i o m l  research to be completed not  
l a t e r  than May 31, 1359, with new funds i n  the amount of $8,580. 

t9 i 

I 
1 (If more space i, required use separate rhectr a d  attach huetu) 

10. Negotiated Conuacts. (Show why it appears desirable to ncgodate new conffact or to ncgorlrtc 
modification to existing contract) 



3r. F. D .  LenGe3s.m (3d'- of  t i n e )  31 , .i, i3b. oc 
i, i O C  .oO 
11,23L.X 

,ssis tance 500.00 

Cc n s u i  *An ts 
Re s ear ck ,Tee r.?.ic i ax 
Xdnin i s  t r a t i v e  a d  S e c r e t a r i a l  

1,600.30 

I .  I .  
> H' 

.' 1 

L 
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UNITED STATES AM).flC ENEFGY CCMMISSION 
WASHINGTON, D. C. 

TO : S. R. Sapirie, Manager 
Oak Ridge Operations Office 

FROM : cbarles Y. S h U l b g ,  M. D., Deput 
Mvision of Biology and Medich,  

SUBJECT : F U N D A U T H O R I Z A T I O N A N D T M S M I  
CONTRACT IPECUI'IATION 

AEC 102/16 PPPROWD OCTOBER 7, 1953, As PIIPLZMEPED BY MR40RANDuM 
To MANAGER, OPERATIONS OF'F'ICES, DATKD OCroBER 23, 1953, JOINTLY 
SIGNED BY THE DIRECTORS OF "€E DIVISIONS OF RESEARCH AND BIOLOCY 
Am> MEDICIIJE. 

REFERENCE : 

The research proposal described below has been approved by the 
Division of Biology and Medicine, Funds are available, and YOU 
are authorized and requested to negotiate 8 contract in 
accordance with the following terms and conditions: 

1. Institution: The University of Tennessee 

2. Investigator ( s) : Frederick Y. L c n g m  

3. Title: "The Metabolism of Alkaline Earth Metals by Bone" 

4. ( ) 3Te-d Contrsct, ( x )  Renew& of Contract NO. ~flP(-l)lm 

5 -  Duration: 6/1/58 through 5/3/59 

6. AEC Technical Representative: 

7. 

John F. Bonner,m 
c- 

Funds are authorized fo r  the obligation of this contract 
as follows; 

Budget Psnaunt 
Allotment No. Category Previous This Action Total 

1 
69'd6-81-91 (24) 6220 a, 8,580 L&!aL 

I108101 
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8. It I s  suggested that i n  the  best i n t e r e s t s  of t h e  g o v e m e n t  
t he  fol loving type contract  be negotiated: 

It i s  requested that t h e  t i t l e  t o  m y  c z p i t d  equipment SXT- 
cured under t h i s  contract  s h a l l  be vest2d with: 

Lump-sum 

3. 

( x) t h e  contractor; ( ) the  government. 

10. If radioisotopes are  t o  be used in t h i s  research, it is re- 
quested t h a t  t h e  savings available t o  the  contractor  under the 
Fadioisotope Research Support Program (Ref. AEc Manual Chapter 
7510) be considered i n  the  negotiation of t h e  amount t o  be 
funded under t h i s  contract. 

L 

U. Other comments: 

12. Securi ty  Iiequirements: 

In accordance Kith t h e  provisions of Chapter 3403 of the  AL"c !.'mud 
and t h e  requirements of the Declassification Guide, it has been 
d e t e m h e d  t h a t  t h e  folloKizg s e x r i t y  pecau t ions  shouLd be t aker  
i n  c o x e c t i o n  with t h e  yroposed research contract:  

Since tbere i s  essentially no chance for  the development of 
restricted data, this project bas been placed in Category I 
as deflned in Chapter 3403 of the AEC Manual. 

( x) Reports are t o  be required as provided f o r  by 
"Revised Guide f o r  t he  Submission of Fieseccfi 
Pro_psals" &te< 9e5,rus-j S, 1954. 

13. Reports: 
1 

( ) S p e c i d  reports  instruct ions a re  zs foucvs:  

Fropcsal, dated m c h  1, 1958 
Notification l e t t e r ,  dated A p 9 2  - ;:3 
Cther correspondence, none l e t t e r s  

3 c l o s u r e s :  ( x) "A" - 
( X )  "B" - 
( ) "C" - 

Distribution: 

Addressee: Original (w encl.) Division f i le :  Yellow copy ( w  encl.) 
pink copy (w/'o encl.) 

Branch F i l e :  White copy ( w  encl.) 

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

White copy (w/o encl. ) 
Program Analysis Branch: 

I 1 0 8 1 0 2  
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hnewal  Proposal t o  the A.8.C. 

T i t l e  : Tke Netsbolisrn of  A l k a l i m  Sar th  M e t a l s  by Ssne 

Contract No. AT - (40.1) - 1829 

For tbs p r i o d  June 1, 1958 through 

Sc ien tF l i c  Backgmund 

31, 1959 

A revim of som of t h e  aapeds of a l k a l i n e  earth metabolism by bone has 

been pmsented  pmvious 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  t im l i t t l e  new evidence has appermd in the  l i t e r a t u r n  t o  

e l u c i d a t e  the  mechanisms of deposit ion in and rsmoval of these element8 f r o m  

bone. Therafom, a revibv of the  l i t e r a t u r e  w i l l  not be attempted. 

FhevB]:, mcen t ly  a good d e a l  of work has appeand concerning t h e  metabolism 

of strontium-90 by humans and l abora tory  animals. A mport of t h e  SI-90 

lewls  in human bone ha3 been published by Eckelmann, Kulp, and Schuler t  (1) 

and a mview of t h e  knovn se l ec t ive  pmcesses  has  been compiled by Comar, 

3 ~ 3 ~ ~ 1 1 ,  snd Wasseman (2). 

being  the major  s i t e s  of discrimination against  strontium present in the  d i e t ,  

Comar implicates t h e  in tes t ine  and t h e  kidney as 
5 

Bone is not cons idexd  t o  be inportant.  However, he reports t h a t  t h e  neu 

'corn human shows a greater se l ec t ion  against strontium-90 than can be accounted 

f o r  by t h e  known se lec t ivu  pmcesses of the  maternal intestine, kidney, and 

placenta. 

pmcessea of bone would play an important role. 

deoosited i n  bone, the discriminatory a b i l i t y  of bone would be important for 

i t 3  removal. 

strontium and cplcimn is  d i f f i c u l t ,  
t h a t  s e l e c t i o n  may occur during the xmsorption phase of bone metabolism of human 

bone and is pmsented in the accompanying pmgmas rsport. 

needed t o  confilm t h i s ,  

It would seem possible t h a t  hem is the place vhem t h e  se l ec t ive  

Also, once strontium-90 is 

To test  the a b i l i t y  of human bone t o  d i f f e ren t i a t e  between 

Fknromr, aome evidence has been obtained 

Mom evidence is 



2 

1, ?ckelmann, h'. 3., J. L. Kulp ,  and 4. R. S c h u l e r t  
Sci. - 127: 266 - 27b (1958) 

2. &mar, C. L., R. 5. h s s e l l ,  and R. H. Wasserman 
Sci. - 126: h85 - 492 (1957) 

I 1 0 8 1 0 4  
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Sc ien t i f i c  Scope 

,b s t a t e d  in the o r i g h a l  pmposal the major objec t ives  of the msearch 

omgram are:  

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

e a r t h  gmap of elements. 

2. To i n t s s t i g a t e  the phases of mineral  metabolism by bone to  de t emine  

what processes am snsynm W h e n c o d .  

3. To determine ths r a t e s  of strontium and calcium rnmoval and t o  

attempt t o  a l t e r  them. 

&. To descr ibe  the  mechanism by which s t a b l e  s t ront ium i n h i b i t s  cal- 

c i f i c a t  ion and increases  the discr iminat ion against  r ad ioac t iw  

s t m n t  ium. 

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

in f u l f i l l i n g  these  objec t ives ,  Mom uork mmains t o  be done. The following 

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

1. The Uptake of Stmntium and Calcium by )h.uaan Bone 

Some data has  been obtained but mom evidence is needed before conclusbns  

can be made. To t h i s  end, an effort w i l l  be made to  secure mom fe tuses  and t o  

J 
c 
cn 

culturn the bones obta bed, 

can be found conveniently by t he  methods nou in use. 

w i l l  depond upon the  s u w l y  and cooperation received. 

a m  forthcoming, o t h e r  a lka l ine  ea r ths  may be invest igated.  

The Sr/Ca r a t i o  a t  equi l ibr ium and during removal 

The amount of work done 

I f  s u f f i c i e n t  numbers 

Continuing attempts w i l l  be made t o  obtain human psriosteum and t o  g r w  

it i n  tussue cu l tu re  t o  ob ta in  bone. 

2. The Effect of Species upon Stmntium Uptake -- - 

The uork t o  da t e  ind ica t e s  t h a t  the medium does not  funct ion the sa= 

l ec t ion  but tha t  t h e  mschanbm is contained within the  bones. The variat ion 

noted between embryonic chick and human bone suggests  t h a t  speciss do vary in 

t h e i r  selective a b i l i t y .  To i n m s t i g a t e  t h i s  the Sr/Ca r a t i o s  a t  equilibrium 
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and during removal will be inves t iga t ed  f o r  the  bones of a s  many s p e c i e s  as  

csn be obtained. Y t t e  Igsults ind ica t e  a s p e c k s  difference,  o t h e r  a lka l ine  

e a r t h  will be investigated.  

3, The Effect  of tbe Degme of C a l c i i i c a t i o n  upon Discrimination 
c 

I n  the s tud ies  made t h u s  f a r ,  it has  been noted t h a t  the ends of the  bones 

s e l e c t e d  f o r  calcium and aga ins t  s t ront ium nmm than d id  the  shafts. 'Ihis 

was obsemed for both human a d  chick bone. 

calcified than the chick bones and showed much d i f f e ren t  Sr/Ca r a t i o s .  To 

inves t iga te  t h i s  t i b i a s  f r o m  7-9-12- and &day old embryos w i l l  be c u l t i v a t e d  

Also, the human bones uem mom 

for 7 days with ac t iv i ty  i n  the msdlum. A t  t h i s  time one-half of the bones 

rill be removed and assayed r h i l e  t h e  mmainder w i l l  be s h i f t e d  t o  non-labeled 

- d i m  for four days before being assayed. 

- 

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

c r l c i f i c s t i o n  on t b  equi l ibr ium ratio and removal r a t io  should be obtained. 

If human embryos can be obtained the  wide var ia t ion  in t h e i r  ages should 

make comparisons wssiblib and indica te  the  e f f e c t  of the degree of c a l c i f i c a t i o n .  

&, Continuation of tb Alkaline Earth Study 

It is expected ? t a t  by June a l l  o f  the  alkal ine e a r t h s  w i l l  have been com- 

oamd on the bas is  of long t e r n  uptake, short  term uptake, and s h o r t  tern re- 

m v a l o f  the alkaline e a r t h  metals .  However, data  on the e f fec t  of c a r r i e r  

upon the uptake and mmoval of t hese  met313 will s t i l l  have t o  be obtainsd. 

A l s o ,  i t  would be of advantage t o  be able  t o  compare these a lka l ine  e a r ths  on 

t h e  basis  of the 8 i t e s  in bone whom s e h c t i o n  is occuring. By comparison 

i t  will be possible t o  determine Fz t he  s e l e c t b n  is of t he  same na tum as 

occurs with strontium. 

For t h i s  bones vi11 be l abe led  and a f t e r  changing t o  a non-labeled medium 

will be mmoved and assayed a t  10 and 30 minutes, 1, 2, 4, 6, 16, and 24 hours, 

and at 2, L, 6, and 8 days. A removal curve would r e su l t  tha t  should make i t  

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

f 1 0 8 9 0 b  



5 

t r ibu ted ,  thsir s i z e ,  and their turnover  timer. 

ob ta ined  f o r  uptakes &; l a b e l i n c  bones f o r  t r e  periods of time s t a t e d  above and 

p l o t t i n g  the uptake curves. 

5. The Function of Enzymes in Selec t ion  

S imi l a r  information would be 

In t e s t i n g  l i m  and heat k i l l e d  bone it  was determined tha t  only l i v u  

bone had 8 means of dhc r imina t ion  aga ins t  strontium. 

t o  s p e c i i i c  enzymes, known i n h i b i t o r s  such as  beryllium, phlor iz in ,  fluom- 

a c e t a t e ,  f l uo r ide ,  and cyanide w i l l  be put into the medium. 

the s e l e c t i o n  mschanism w i l l  be looked f o r .  

i n h i b i t i o n  occurs w i l l  be determined by placing bone i n  labeled medium for 10 

and 30 minutes, 1, 2, h ,  8, 16, and 2k hours. 

placed i n  = d i m  containing i n h i b i t o r  and the o t h e r  ha l f  w i l l  serve a s  controls. 

The s t ront ium and calcium contents  a t  each of these points w i l l  te determined 

and a c u m  d o t t e d  from the da ta .  

t h e  number, sire, and mobility of the compartmnts. 

To see Fc t h i s  is due 

An i nh ib i t i on  of 

The specific ama  i n  uhich the  

One-half of tbs bones w i l l  be 

- 

The equat ions for the  curves should give 

3y comparing cont ro l  and 

t e s t  gmups an ind ic? t ior .  sf t he  area of s e l e c t i o n  should  be ob taked .  

s i m i l a r  experiment would be run f o r  mmoval s tudies .  

A 

Fbrther inves t iga t ion  

i n t o  t he  exact biochemical 

i s ing .  

6, Hoxmonal Ef fec ts  --- 
Bones will be l abe led  

mechanisms will be made if the  

f o r  periods of 2l4 h o u n ,  2, 4, 

dab appear pmlp  

and 6 days and then 

t r a n s f e m d  t o  a non-labeled msdium containing parathyroid ex t rac t .  Groups of 

the bones w i l l  t h e n  be rewved a t  30 minutes, 1, 2, h ,  8, 16, and 2& hours, and 

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

s e l e c t i o n  r a t i o  and t h e  mmoval of radiostmntium and r a d i o c a l c i m  fmm bone. 

7. Effec t  of Temperature on Sr/Ca r a t i o  i n  Bones 

Data f r o m  short term uptake experiments indicated t h a t  s e l ec t ion  against 

s t ront ium for t-.e s h a f t s  of bone o c c u m d  only a t  39 degrees C. This would 

t 1 0 8 1 0 - 1  . -  
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tend t o  be evidence t?.at a f i t s 1  process is involved, 

bones w i l l  be labe led  f o r  a x r l o d  of 5 days and t b n  

6 

To t e s t  t h i s  furthsr, 

=moved t o  non-labeled 

medium. 

deelPees, 25 degrees, and 37 degrsss Centigrade. 

A t  t h i s  tire equal sized proups will be placed i n  incubators a t  4 

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

cab ium will be determined a t  the end of a f o u r  day  period. 

bones will be Dlaced in labeled medium for several days t o  determine the Sr/ 

Ca r a t i o  under  the  same temperatqm condi t ions,  If the  experiments prove 

f m i t f u l ,  an a t t e m t  rill be  made t o  determine the  maaon for the  lack  of 

s e b c t b n .  

S c i e n t i i i c  Personnel 

In addi t ion,  

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

Professor of Chemistry. 

t h e  p m j e c t .  

I n f o m a t i o n  as t o  experience, t r a in ing ,  and publ icat ions has been 

previously submitted in the o r i e i n a l  =search proposal. 

Other %Ronnel :  A f u l l - t h e  tecbnician,  Mrs. Stua r t  Trapp, is t o  

be emloyed and all of he r  time will be devoted to  the project.  

Lengemann, Frederick W., Ph. D., Assistant 

Thirty per cent  of h i s  time to  be devoted t o  

A p h - t i m e  technician,  a l l  of his t im t o  be spent on t h i s  pmjec t ,  

w i l l  aLso be employed, It is intended t o  h i m  a medical or d e n t a l  student 

for these Duf3oses t o  per form the more  t ed ious  jobs and thus f r e e  s k i l l e d  

personnel  f o r  t he  more exactin: d e t a i l s .  

Other  F inancia l  Assist rnce -- - -  
A Pm303ed Pro jec t  is b e i n g  submitted t o  the National I n s t i t u t e s  of Health 

that 

parathymid hornone, Pamth,  h s U l h ,  and thyroxine upon bone metabolism, 

h a m  as i ts  major purpose the inves t iga t ion  of the e f f e c t s  of V i t a m i n  D, 

It 
J is  t o s t u q  the uptake Of calcium and phosphoms sbul taneonsQ w i t h  the 

disamOarance Of 3ccumulatiOn Of metabolites wi th in  the bone, 

sonnel t o  be employed o r  mater ia ls  t o  be used for t h a t  research. 

Nono of tb 
. 

be paid f rom 
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o r  purchased by funds provided by the  Atomic Energy Committee. 

Only bent ; ;  wr cent  of the sen io r  i nves t iga to r ’ s  time w i l l  be devoted t o  

t h a t  p ro jec t ,  thus cont inuin-  t k  t h i r t y  pe r  cent a l loca t ion  of h i s  time t 3  be 

spent on t he  A. S. C.  cont rac t .  

A l l  ca lcu la t ions  o f  t h e  Univarsity cont r ibu t ion  t o  t h e  A. E. C. msearch 

p r o j e c t  have been made with t h  understanding t h a t  no pro jec t  occupies the  

research f a c i l i t i e s  f u l l  the,  Only t h a t  portion d i l a c t l y  a t t r i bu tab le  t o  the  

A. E. C. has been taken a s  t h e  Univers i ty  contr ibut ion.  

E w m n t  .-- and -- F8c 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 rge  centr i fuge,  and a sca l e r  

durine the  past  few months has m a t e r i a l l y  increased the  productiveness of my 

laboratory.  

automatic ta lance.  The Demrtment i tself  has recent ly  acquired a Beckman DK-2, 

An o r d e r  has keen placed, bu t  not yet f i l l e d ,  t o  purchase a semi- 
9 

2 ~ c o r d i ? ?  spectophotometers , 3nd a S a i d  inf ra-red double beam spectmphotom- 

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

the items of  equipment and f a c i l i t i e s  l i g t e d  in the  o r ig ina l  proposal, k i i c a t e  

t h 3 t  we a x  well equipped t o  carry out a research program from many angles of 

a t t ack .  

Eowever, we have found t h a t  the major block in o u r  research progran; is the 

voluminous amount of countincr necessary. Especial ly  during t h e  tima s tudies  we 

produce laree numbers of samples. 

has doubled t h e  amount of counting. To expedite t h i s  phase an automatic sample 

changer would be extmmel;: valuable.  

almost continuously. Accuracy would be increased s ince  we could then wunt for 

a g i v e n  number of counts i n s t e a d  of t h e  f ixed  t im 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 s m d e  twice, once without  an absorber and oncd wi th  the absorber. 

Separat ing the bones into ends and shafts 

Thus i t  should be possible t o  count Sa~npleS 

The present 



I 

Trrrsl 

8 

The item of "travel1' would be for the  purpose of exchanging i n f o m a t i o n ,  

presenti?.? p a - x r s ,  and t o  meet o t h e r s  intbmsted in bons metabolism. I t  is 

planned t o  a t t e n d  the Gordon Fbsearch Conf'ersncas and the Federation Meetings. 
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f 

Princ ipal  Invest lga tor  
(30% of t - d )  

Administ rativs  Assistant 

Dspartmntal  Secretary 

Consultation ($10.00 / hr.) 
Dr. Wood 

Dr. W i l l i a m  

Dr. K o q p  

Dr. Cohn 

BUDGET 

Uniw rs it y 

$1: 13 .oo 

Part-t ims Secmt a r y  

Equipment 

Automatic sam?le changer 

Suppl - i e  s 

Fert i le  eggs 

Se r u m  

Chicken plasma 

Rats and feed 

Rad i o  isotopes 

BO-7 ca-lrs ( 
Sr-89 ( 

Based on AEC discount 

200 .oo 
200.00 

400.00 

m.00 

300.00 

200 .00 

$&29h .OO 

100.00 

1700 .OO 

402 .OO 

3GG .oo 
50 .00 

100.00 



, 

Supol ie s - _-- 
Special supplies (T.C. h t e r g e n t ,  
G . M. Tube I Bl,ovrs, plmchets 9 

b r c t a r b b g i c l l  p ips t t s s ,  note 
books, data aheets,  disposal of 
radioact lrs waste) 

Common laboratory solvents and 
zw .gents 

Corrmbon laboratory glasswarn 

Publication and - .--- Conmrrmicrt ions 

*Ut i l i t i e s  -- - 
uMa in t e name .-.- - 
*Library 

uDepre5iation - 

*Loss of income 

-- 

Omrhoad (8%) 

TOTAL - 

University 

$300.00 

100.00 

150 0 0 0  

m.00 

100.00 

912 .OO 

1081.00 

752.00 

SLO .oo 
891 .OO 

7756.00 

7756 .oo 

&quested of A. E. C. 

8580.00 

usee additional sheets  f o r  computation of these cos t s .  

7944.00 

636.00 

8580.00 
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Calculr t  ions of I n d i m c t  Coat a 

Schedule I - 
Schedule 11- 

SchedUls 111- 

Schedule IV- 

Schedule V- 

Schedule V I  - 

Schedule VII- 

Personnel supplied by Grant 

Squipment supplied by Grant 

Supplies included in G r a n t  

Trrvel included in G m t  

I n s t i t u t  ionrl personnel 
(Detailed in budget) 

Squars footage of bui lding space occupied part t h e  
(But conputed as f u l l  tinrs occupancy by the Prodex) 

Office and Laboratory 
Walk-in incubator 
S t e r i l i r i n r  m o m  
Shop 
Cold room 
Fmeser room 
Bulk s t o n g e  m o m  
Rat  room 
Dog and operating room9 
Constant temperature morn 
Dark room 
High l e v e l  isotope laboratory 

Adm. School Biological  Sciences 
Inst i t u t  ionr l  Administration 
Library 

Division o f f  I ce  

740 sq. it. 
36 
100 
20 
30 
l4 
20 
35 
60 
30 

9 

50 
90 
221 
17 2 

1637 
Toad Space" 
(total x 0.1) 16L 

TO TAL 1801 sq. it. 

Coat of  U t i l i t i e s  mqyiirad but  not  included i n  Grant 

Squala footage (Scheduls V I )  x cost  of heat,  light, gas 

- -- --- - - 

and waterlsq. it. 
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12 

Schedule VI11 - Cost for  Maintenance -- rnd Custodial Servlco 

Square footage Schedule VI) x cost  of custodial  and 
1801 x $3.60 = $1081 maintenance ) sq. ft. 

Schedule X - Cost of Library x sum of Schedules I, II, 111, and IV 
k s t  i tu t  ional operating e x p n s e  

Iqmi 
$15,750 x $8000 9 8 752 

Scheduls XI - Depmci8tion on Building Space m d  Equipment 

S 

on construction. 

are footage (Scbdule V I )  x net  building cost  9” sq. i t .  x 0.02 81hr8nce for depmciatlon 

1801 x $11.25 x 0.02 $405 

Square footage (Schedule VI) x equiprmnt cost/aq. it. 
x 0.05 - rllcrwrnce f o r  depmcirt ioa on eqpipmeat 

1801 x 1.50 x 0.05 = $315 

Schedule X I I -  Allowance f o r  loss  of income f o r  expending funds for 
const met ing  and equipping -- building space occupied 
b y h r p r o  ject - . 
- _- - ---- -- 

Total cap i ta l  outlay x 0.03 - loss of income 

$29,716 x 0.03 - $891 

I 1 0 8 1 1 4  



Expenditures Requimd f r o m  the G r a n t i n g  Agency - for the Project 

1. Schedde I - $W9& .oo 

3 .  Schedule 111 - as0 .oo 
4. Schedule I V  - 400 .oo 

2. Schednls I1 - 1700 e 0 0  

Subtotal 79bh -00 

5 .  8 % of Subtotal (Overhead- ) 63L .OO 

* 

Expenses &present b g  Inst i tut ional  Contribution to the Project ------ 
and not included in the  Grant 

1. Univerait:r contribution t o  
consumable s q p l i e s  

2. Schedule V 

3 .  Schedule VI1 

h. Schedule VI11 

5. Schedule X 

6 .  Schedule XI 

7 .  Schedule XII 

TOTAL 

250 .oo 

3300.00 

9&2.00 

1091.00 

752.00 

540 . 00 
891 .OO 

$7756.00 



Expenditurn Statement --- - 

Cont Fact number AT- (L0-1)-1829 

mriodt  June 1, 1957 through Jan. 31, 1958 

AEC University _- - -. Tennessee - Erpend i t u m s  

h F s O M e 1  1,538 . 50 
- 

Ret irsment 

Supp~iss 

Equipment 

Travel 

Ove rhe ad 

; s t a t e d  i 

expenditures 
t o  May31, 1958 

Grand t o t a l  

1% .76 

1,17 6.89 

2,097 81 

2lll . 20 
6L0.00 

n-z% 

7,596.00 

Funds available for the future f imgcing include the contribution of 

$7,756.00 by the Univsraity of Bnnessee and that which the A.E.C.  

contributes t o  carry on t h i s  pmjec t .  

Submitted March 1, 1958 

0. W. H p a n ,  Viae President 
in Charge of Medical Units 



Incident 3 p r t  - --- 

No incidents o c c u m d .  

Radioisotope Purchase Report -- 
Radioisotopes purchased or t o  be purchased a t  discount include: 

Isotope 
c 

Ba-133P 

Sr- 89 

AEC Price Price paid s8-S 

$100 .oo $20 .oo $80 .OO 

13 .oo 2 .oo 8.00 

Total $88.00 



TO : Addressees L i s x d  Selou DATE: Yay 9 ,  1957 

FROM : John R. Moore, Director, Contract Division 

S U 3 J Z C T :  CONTRACTUAL DCCUIGNTS FCR REVIEW, COMMZNTS A&D I8ITIALIli.G 

The document(s) l i s t e d  below are forwarded for your review, comments and 
i n i t i a l s .  
any, and forward t o  next i n  turn.  
be appreciated. 

Upon completion of your review, please a t tach  your comments, if 
"expeditious handling of t h i s  matter w i l l  

I I I 1 
Tele?hor,e: Ln9 RETURN TO8 

Alice Brown Contract Division - - 
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To : J. .;. Cull, Jr., Assistant i ;eneral  Counsel DATE: &y 3, 1357 

SYMBOL: ACCtFSH 

Please prepare a new cont rac t  with the University of Tennessee for  
a period of one year b e g h n i n g  June 1, 1957, with  Commission f'unds 
in t h e  amount of $8,640. 
as Senior Inves t iga tor  and include provis ions for compliance with 
BEC &mal Chepter 7510. 

A l s o  designate D r m  Prdderick W. l sng-  

There is enclosed herewith a Request for Contract Action dated 
& r i l  33, 1957 from C. S. 

John 3.. 

Enclosures a 
1. Request f o r  Cont. Action 
2. Eudget 
3 .  ??esume' 
k .  Cont. AuthorizEtion 
5. Notif izat ion 3f cant. I lezo t ia t ion  
6. Fro?osal 

CC: LD. LrzcFay 
c. s o  Shoup 
L. Erom, w/encls. 1, 2 & & 



Xesdc as r t e  rs de2 iz na *&d r e  SE: 9 r c h  co nt ra  c t  

(If more space is required use separate sheeu and attach here-.) 

9. Description of other changes to be covered by Modiffcation: p. 
I;ew cont rac t  f o r  a per iod  of one y e a r  beginni9g gw -zy 1, 1957, w i t h  
Con-ission funds in tne a,munt of $8,6LO. 
Lengenann 3 s  Senior  - m e s t i z s t x .  
w i t h  A E C  i h n u e l  Ghapter 7510. 

Designzte Lr. Frederick 1.. - irclude ; m v i s l ~ n s  f o r  com?lience 
I 

(If more space is required use separate sheets and attach heretoo) I 

10. Negotiated Contracts. (Show why it appears desirable to negotiate new connact or to negotiate 
modification to existing conuact) 

(If more apace is required use separate sheets and anach hereto:) 

11. Contracts, Subcontracts. or Purchase Orders Submitted for Review and Approval: (Furnish brief descrip- 
tion of action in  this space and attach pertinent documents) 

- - - - - - .. ____---.-_ 

12. Disputes: 
7 

Attach a statement summarizing the dispute together with pertinent documents and Background 
hla terial. 

.- 

. :ne 
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I 1 

Form dR-56Y (2/53) REQUEST FOR CONTRACT ACTION (submit i n  duplicate) 

- -. 

2 .  Nature of Action Requested 

- 
Selection of New Contractor and 
Negotiation of Contract. No. 

- Modification of Contract 

Fne cniversity of  Tennessee Contractor: 
iiempf: is, Te nne s see 
E t.-view and approval of Contract. Sub- c] Other (Explain) 

contract or Purchase Ckder. 
Number: . .  
Name: 

, I  
v 

3. N a m e  of Services to b e  Covered by Contract 
I 

Construction L: Architect-Engineer E Other ( Explain) ?.e s e a r ch 
- 

4. Fundin 2 Amount to be Obligated by this Contract Action i?.61!0.00 

Approved OR0 Financial Plan. Quarter. Fiscal Year Id- 
P:?;e:r SO. or. ~ c t i v i t g  s?. 6 2 a 0 
Fur,Cs to be Obligated: Allotment No&2!&b!!F.Y. 1 9 u  Funds) 

~rocurement  Direcuve NO. 6 h - -  S7 1 9  3 Dated 4-1 7- s 7 . .  w ~ c d c f m  e . .  
ljjclnq Office a + 2/0 10 9 v 

5 .-.c:rrcnce in Funding Statement: 'siyned) >I 
Chief, Budget Branch ~- ___ . -- _____ . - . -- . -  - - - ~ 

5. Prcject or Acuvity to be Covered by Contract Action: 
. - . - .- . 

Location of Work: Consauction Directive No. I 
Edrnated Cost of Work to be Covered by this Contract Action S 

Schedde: Dare Work to Start 
Dercriorion of Project or Activity: 

Esrimared Completion Date I 

i 
1 
I (If more space is requlred use separate sheets and attach hereto:) 
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lZhd~ntractOr c dll undertake rtudies on tb6 netabalirm of a A l i n t  earth 
metals in bone, comparing tho mtzboUsm of the variou8 laembers of t& alkaline 
e a t !  group of elwmnte, w i t h  refemme to bone deporition, at0ml.c structure, 
chemical properties of tk minerals and bone natoxlalr,  etao Bases o i t h e  
mineral metoboUaa will be inreptigated h sowbig bone t o  determine processes 
under e m p e  i?-fIccmx, the rate of strontium oolcium removal f r m  bone and 
=am t c  alter it, and the o.ectstnis~; by which stable strsntiun b G ~ i t L %  cal- 
c4ficatiori and increases  discr imiwt ion  a p  k a t  radioactive strcntllmt by homo 
T n v e s 5 p t i o x x  w i l l  b e  =de intc irdtial stages of ca1cimttrw.tiw.  kc 
by bcne, and into long-term upkke, turnover, and removal o? strantim. Varicw 
osscciated work vi11 invcIva rsrtkr elucidation of t k  re ins  by uhich strontiw, 
and calciiua are r n L 2 - a  hlvolved Is ',he long-tcm ~eLabol i s r -  of Importsfit 
a n b l s .  
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, 
UNITED STATES ATOMIC ENEH;Y COMMISSION 

~~ASBINCTON, D. c. 

TO 

FROM 

SUBJECT : 

RFFERENCE : 

MMBOL : 

'\ 

Contract Authorization No. BM-57-293 

S. R. Sapme, Manager 
Oak Ridge Operstlons Office 

Dlvlsion of Blology and M c i n e ,  Wa 

RTND AUTHORIZATION AND TRANSMITTAL 
CONTRACT NEGOTIATION 

MC 102/16 APPROVED OCTOBER 7,  1953, AS IMP- BY MEMORANDUB1 
TO MANAGERS, OPERATIONS OFFICES,  DATED OCTOBER 23, 1953, JOINTLY 
SIGNED BY TEIE DIRECTORS OF THZ DIVISIONS OF RESEARCH AND BIOLOGY 
Am> MEDICrn. 

cbarle~ W. S b b l l i s g ,  II. Do, Dep\rty 

m4:JFB 

The research proposal described below has been approved by the  
Division of Biology and Medicine, f'unds are available,  and you 
are authorized and requested t o  nego t i a t e  a contract  i n  
accordance with the  following terms and conditions:  

1. I n s t i t u t i o n :  University of Tepntssee 

2. Inves t iga tor  (s): Red.erlck W. Lagamma, =Do 

- 3. Title: "The Metsboliepl of Auoallnc Earth Met8l.a by Bme" 

' 4. ( x  New Contr=ct, ( C e n e w d  of Contrzct NO. 

5. Duration: one yeax 

6. AEC Technical &presentative: John F. Fhnnr_l. .w 
7. 

/ 
L' 

Funds are authorized for t h e  obl iga t ion  of t h i s  contract  
as follows: 

Budget Amount 
Allotment No. Category Previous This Action Total  
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8.  It i s  suggested that i n  the bes t  i n t e r e s t s  of t he  goverrrment 
the following type contract  be negotiated: Lumpsum 

9.  It is requested t h a t  the t i t l e  t o  any c a p i t a l  equipment pm- 
cured under t h i s  cont rsc t  shal l  be vested with: 

( r) t he  contractor ;  ( ) t he  government. \ 

10. If radioisotopes a r e  t o  be used i n  t h i s  research, it is  re- 
quested that t h e  savings ava i lab le  t o  the contractor  under the 
Radioisotope Research Support Program (Ref. AFX Manual Chapter 
7510) be considered i n  the  negot ia t ion  of the  amount t o  be 
funded under this contract .  

U. Other coments: 

12. Security Requirements: 

In accordance with the  provisions of Chapter 3403 of the  AB2 Manual 
and the  requirenents of the  Declassif icat ion Guide, it has been 
determined t h a t  the following secu r i ty  precautions should be taken 
i n  connection w i t h  the  proposed research contract:  

'\ 
Slncc there is e s s e n t i a l l y  no cbancc fo r  the development of 
restricted data ,  this proJect bas been placed in clptegory I 

( x  ) Reports =e t o  be required as provided for by 
"Zevised Guide f o r  t he  Submission of Research 
Proposals" dated February 6, 1954. 

a~ &fined in chaptsr 3403 o r  tbt AEC MEUXW. 
13. Reports: 

\ 

( ) S p e c i d  repor t s  ins t ruc t ions  a re  as follows: 

_ - -  Enclosures: ( X )  "A" - h-oposal, dated December 18, 1956 
( x  ) "B" - Notif icat ion l e t t e r ,  dated 
( ) "C" - Other correspondence, none l e t t e E T  

D i  s t r i b u t  ion: 

Addressee: Original ( w  encl . )  Division f i l e :  Yellow copy ( w  encl.)  
Pink copy (w/o tncl. ) 

Branch Mle :  White copy (w encl.)  

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

m i t e  copy (w/o e&l .  
Program Analysis Branch: 
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A PRG?GSAL TO 

The Atomic Energy Commission 

D i v i s i o n  o f  B io logy  and  Med ic ine  

For  a Grant t o  P r o v i d e  Funds f o r  a P r o j e c t  E n t i t l e d  

"The N e t a b o l i s m  O f  A l k a l i n e  E a r t h  Metals by Bone" 

D i v i s i o n  o f  C h e n 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  o f  Tennessee  

Menphis 

I n s t r u c t o r  i n  Chemis t ry  

c - -  



P r o j e c t  F r o p o s a l  t o  be  S u b m i t t e d  t o  t h e  A . E . C .  

T i t l e :  The Xe tabo l i sm o f  A l k a l i n e  E a r t h  N e t a l s  by Boce 

: : - s t ~ t ? J t i o n :  2 l v l s i o r .  of  C!.ezlstry 
S c n o o l  of S i o l o z i c a l  S c i e n c e s  
u n i v e r  s l  t y of T e m e  s s e e 
Xenph i s ,  Ter.r,essee 

.. 

S c i e n t i f i c  Background 

The me tabo l i sm of s t r o n t i u m  h a s  beer, o f  i n t e r e s t  for many y e a r s .  B e -  

c a u s e  of 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  and 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 been compared t o  c a l c i u m .  E a r l y  worke r s  ( S h i p l e y  

?t &., 1 9 2 2  3 Kinney and HcCollum, 1923) 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 n t i u m  c o u l d  n o t  comple t e ly  r e p l a c e  c a l c i u m  a s  t h e  s t r u c t u r a l  e lement  

of bone .  However, d u r i n g  the  s t u d y  of t h e  metabol i sm 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 m i l a r i t i e s .  Comar, Whitney,  and 

L e r g e n a n r  (1953) r e i t e r a t e d  t h a t  t:?e 7 . e t a S c l i c  r 2 t t e r r . s  d i f f e r e d  by show- 

irg t h a t  d i e t a r y  ca lc ium was p r e f e r r e d .  o v e r  d i e t a r y  s t -or t iurn-90  by a f a c -  

t o r  o f  3.6 t o  1. 

T h i s  f i r , d i n g  s t i n u l a c e d  r e s e a r c h  t o  f i n d  t i le s i t e  or' t h e  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 .  k!acDorald ar,d co -worke r s  (1956), zaue r ,  et &. (1956), 

azd  Conar  e t  a l .  (1956)  f o x 3  t h a t  ir, a n l n a l s  t h e  i r - t e s t i n 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 .  

I n  t h e s e  e x p e r i n e z t s ,  boze d i d  n o t  a r r e a r  t o  have a d l s c e r c a b l e  p r e f e r e x c e  

f o r  e i t h e r  c a l c i x  o r  s t r o z t l a m .  Eowever, wher. bo res  v e r e  grow? 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  of calcium-125 and s t ront ium-89 i n  an - i n  v i t r o  

c u l t u r e ,  Lengemarr, (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 an 

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  u 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  and a l s o  when 0.1 mg per  c e r , t  c a r r i e r  s t r o c -  

t i u m  w a s  added t o  t h e  nediun .  
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j o ~ e s .  l : e v e r t h e l e s s ,  7 days l i t e r  t k e  sr*/Ca* r a t i o r ,  k a d  e q - J i l i b r a t e d  

a t  0.23. 33- r e p l a c i n g  t h e  l a S e l e d  w i t h  n o n - l a b e l e d  media?  i t  was p o s s i b l e  

t o  de te rmine  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 c a l c i u m  was 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 u m  e n t e r s  bone  i n  a aomewhat g r e a t e r  

r a t i o  t h a n  calcium has 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  a n  i n t r a z e r i t o n e a l  d o s e  t h e  S r s / C a s  r a t i o  i n  t h e  

femurs o f  r a t s  was 1.1. V a n  C l e e v e  (1956) a l s o  f o u n d  more s t r o n t i u m  t h a n  

calcium i n  r a t  femur s h a f t s  15 m i n u t e s  a f t e r  i n t r a p e r i t o c e a l  dosage .  

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*/Ca* r a t i o  g r 3 a t z r  tha '  1 gas f o u n d  i n  bone would q u e s t i o n  

t h a t  e x c h a c g e  was t h e  p r i R c i ? a l  n e c n a i s m  for t h e  e n t r y  o f  r a d i o i s o t o p e s  

i r A t o  g rowicg  bote s i n c e  Nac3oP21i  et &. (1356) ar.d u k i t c e y  and Comar 

(1952) have showr ,  tta'; r a d l o s t r o n t i u a  and r a d i o c a l c i u r n  exchange  i n t o  

7 powdered bote ir. a 1:l r a t i o .   he e v i d e n c e  w o - ~ l d  f a v o r  t h e  i d e a ,  as 

expour-ded t.7 Eaiier 5 &. (L?5&>, 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  gr0wir.g bone  comes a b o u t  t h r o u g h  t h e  p r o c e s s  o f  a c c r e t i o c  o f  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 z t w t h a n  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 s ,  those of c a l c i u m  ( H o l t  et &., 19Sb). The same r e s u l t s  were  found 

for t h e  s e c o n d a r y  a n d  t e r t i a r y  p h o s p h a t e s  o f  magnesium and  b a r i u m  e x c e p t  



, 
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a co!-.?arisor. vas  n z d e  o f  tk.e ar*.our.: a r - i  t h e  r a t l o  o f  e r t r y  i n t o  pcirdered 

and growing  bone o f  t h e  e le rner . t s  of  t h e  s e c o n d  g r o u p  or" t h e  p e r i o d i c  

t a5 l e  

Tha t  more s t r o n t i t l x  t h a r ,  calci .Cn l e f t  bote (Lecgemacn, 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  b y  Talmage and Comar 

(1956) and shown t o  o c c u r  i n  v i v o .  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  

for t h e  d a t a  of N o r r i s  a n d  K i s i e l e s k i  (1948) where i t  was n o t e d  t h a t  10 

days a f t e r  d e p o s i t i o n  r a d i o s t r o n t i m  a?,peared t o  l e a v e  bone a t  a f a s t e r  

r a t e  t h a r  c a l c i u m .  I t  i s  i n t e r e s t i n g  t h a t  t h e  E e t a b o l i c  b e h a v i o r  of radiu.71 

d i d  c o t  d i f f e r  a c p r e c i a b l y  f r o n  t?-.at cl' c a l c i m .  

.. possirle f o r  a cr ; -s t ,z i  :; t e  r .? ;?~:e5ly  s-J>:ected t o  t:?e se l ec t j . - j e  p r o -  

c e s s e s  arid t h Q s  account ,  f o r  t h e  b o r e  r z t i o  c h a r s i r g  f r o m  1 .08  v . d  0.83. 

S o l u b i l i t y  d i f f e r e r c e s  c o u l d  b e  t h e  zecha r i i sx  i n v o l v e d  b u t  t h i s  r , o t  a 

n e c e s s i t y .  :-.acDonald et &. ( 1 5 5 2 )  nozed  t?,at b o t h  s t r o r , t i u n  and l e a d  

a r e  iRCGrp0ra ted  i E t G  'cone C r j - S t h l  C ; ? t  <:rat  t h e  c r y s t a l  p l a n e s  a r e  d i s -  

t o r t e d .  T h i s  s t r a i r .  possib1;- cculc! a l d  i n  t h e  s e l e c t i o n  by s1ov i r .g  t h 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 r .  g i v i n g  t ime  for a c a l c i u n  i o n  t o  exchange 

f o r  t h a t  o f  s t r o n t i u m .  

. .  
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T h a t  s t r o r . t i u n  l e a v e s  bor,e i n  z r e a t e r  a?.o-lr.ts t h a r :  c a 1 c i Q x  col l ld  b e  

_. . . .  9 a*-- iF . ;c r t s r . t  Z z : ;  : S  :> ; C S L L C - ~  t; a z z ~ ~ . t - a t e  t > e  s e l e c t i o r . .  . = a ~ . i l t o r . ,  

G r e e r - b e r z ,  a:i Co; :  (l3k0, 1 3 L 7 )  k a v e  r c r s x e d  t?.e p r o b l e n  o f  t h e  rexcrval 

of f i s s i o n  p r o d c c t s  f rom bor,e b u t  t h e  r e s n l t s  kave c o t  been  e c c o u r a g i n g .  

Their n e t h o d s ,  as  t h o s e  of  Ray 9 ( 1 9 5 6 ) ,  c o n s i s t e d  for t h e  n o s t  p a r t  

o f  t h e  s a ~ . e  ~ r o c e d l i r e s  u s e d  i n  c a s e s  of  r a d i u c  p o i s o r i n g .  Only methods 

t h a t  r e s u l t e d  i n  bone d e s t r u c t i o n  seemed t o  i n c r e a s e  t h e  e x c r e t i o n  of 

s t r o n t i u m  t h a t  had b e e n  i n  b o n e  more  t h a n  1 0  d a y s .  

The s e l e c t i v e  r e m o v a l  of s t r o n t i u m  o r  o t h e r  metals  from bone can  

o n l y  be i n t e l l i g e n t l y  a t t e n p 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  b e  e l u c i -  

d a t e d ,  

&der t h e  c o r - t r o l  o f  er.zymes. 

T h e s e  p r o c e s s e s  may b e  p u r e l y  p h y s i c a l - c h e m i c a l  o r  t h e y  n a r  b e  

E n z y n e s  have k?er. shown t o  z a r t i c i p a t e  i n  
. -  

~ & a  c a l c i f ~ c ~ t ~ c ~  T:Z:ESS O Z  2 - ; i t r o  ~ 3 ? t : , ~ ; 2  s l i c e s  (G:Ltzar- e t  a 1  - - ,*f 
u - * -  

1352;  G o l d e r . t e r 2  sr..i, s c - s e l ,  1 9 5 2 ;  hark e-, &., 1 5 - 5 3 ) .  T h a t  p a r a t n y r o i d  

h o r n o n e  a c t s  i i r e c t l : :  or. b o n e  (Talmage  et &., 1953) t o  r e n o v e  c a l c i u z  

s u g s e s t s  t h a t  o t? .e r  ty-ar. p h y s i c a l - c h e m i c a l  ; r o p e r t i e s  a r e  i n v o l v e d  ir 

t h i s  p h a s e  as w e l l .  

- 

A n  e s t i n a t e  of t h e  i m p o r t a r . c e  of  enzyme s y s t e m s  and t h e i r  c o n t r i b u -  

t i o n  t o  t h e  s e l e c t i v e  mechanisms o f  bote is s u s c e p t i b l e  t o  s o l u t i o r !  by t h e  

u s e  0 3  -- i n  v l t r o  c : : l t .ues  o f  g r o w h g  c0r.e.  E x F l o r a t o r y  w o r k  i n  t h i s  labors- 

to,-;- h a s  f0ur.Z % ? a t  s ta ’c le  s t r o r - t i x  is a p o t e r L t  i i i h i b i t o r  of  c a l c i f i c a -  

t i o n  i n  growing  b0r.e. T h i s  i s  i n  a g r e e m e r t  w i t h  v i t r o  and  v i v o  

o b s e r v a t i o n s  ( S h o r r  arid C a r t e r ,  1 9 5 2 ;  S o b e l  et &., 1 9 5 1 ) .  

t h e  p r e s e n c e  o f  smal l  amounts  (0.1 mg %) of s t a b l e  s t r o n t i u m  i n  t h e  medium 

I n  a d d i t i o n ,  

t e n d e d  t o  i x c r e a s e  t h e  s e l e c t i o n  a g a i c s t  s t r o n t i u n - 8 9  by b o n e .  
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.. 

S c i e ~ t i f i c  s c o r e  o f  t?.e r r o = - o s e d  y e s e a r c h .  

The m a j o r  o k : e c t i v e s  a r e :  

A .  A comparlsor.  o f  t k e  m e t a t o l i s m  by  j c r - e  of t h e  n e z c e r s  of 

t h e  a l k a l i n e  e a r t h  g r o u p .  This w o u l d  p r o v i d e  d a t a  on 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  and 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 m 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 b o n e  m i n e r a l .  

B. I n v e s t i g a t i o n  of  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 x  o f  grow- 

i n g  b o n e  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  

o f  e r , z p e s .  

C .  T o  d e t e r m b e  t k e  r a 5 e  or' s t r o n t i u m  a c d  c a l c i u m  rerzoval  f r o m  

bor,e ar.d b:; v a r l o u s  z e x s  t o  a t t e m p t  t o  a l t e r  i t .  

D .  T o  a e s c r l ' s e  ?;ke -?eczarAisx  by u n i c h  s t a b l e  s t r o n t i u m  i n h i b i t s  

c a l c i f i c a t i o c  ar-d I r c r e a s e s  t h e  d i s c r i m i n a t i o n  a g a i n s t  r a d i o -  

a c t L v e  s t r o r t i u m  b y  b o r e .  

It  i s  unkr.own a t  t h i s  t i n e  w h e t h e r  o t h e r  l a k o r a t s r l s s  srs exgaged  

i r  s t u d z r i n g  t h e  c e t a ' c o i i s r .  o f  c a l c i r  a7.d s t r o K t i T m  x i t i !  t h e s e  s a z e  o b j s c -  

t i v e s  ic n h d .  

c u l t u r i n g  t e c h s i q u e ,  as  used i r  tkLs l a - : o r a t o r y ,  i s  t k e  nost d i r e c t  

a p p r o a c h  R O W  p o s s i b l e .  The d e m o x s t r a t i o c  t h a t  s t r o r t i u n  is r o t  a e t a b o l i z e 2  

i n  b o n e  as i s  c a l c i u m  p o i n t s  u p  t h e  s u p e r i o r i t y  o f  t h i s  method. Thus, it 

i s  f e l t  t h a t  it u i l l  be p o s s i S l e  t o  make c o n t r i b u t i o n s  n o t  a t t a i n a b l e  

by more o r t h o d o x  p r o c e d u r e s .  

i louever ,  i t  snould c e  p o i n t e d  o u t  t h a t  t h e  in v i t r o  bone  
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The v i t r o  p r c c e d ~ r e  t o  b e  u s e d  Ir. t r . i s  stxdy will b a s i c s l l ; r  be  

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  arid t i b i a s  f rom ?-day  o l d  

c h i c k  e m b r y o s  v i11  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 s m a ,  p o s i t i o n i n g  t h e  b o n e s ,  a n d  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  by 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 c 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  c h a n g e d  e v e r y  2 or 3 d a y s .  UsFng 

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  be c a r r i e d  o u t :  

1. C o n p 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  by Bone 
+ 

The U p t a k e  of Ca-45 b y  bone  w i l l  t e  u s e d  as t k e  s t a n d a r d  a n d ,  i n  d o u b l e  

t r a c e r  exaerir .er. ts ,  vi11 b e  coa,-area t o  i r ia t  o f  Be-7 ,  Sr-39, Ba-lbO, Xa 

a x d ,  if a r r a K z e n e n t s  car. be made, Eig-28. The r a t i o  o f  e n t r y  i n t c  bone 

(Ca-L5= 1) w i l l  b e  d e t e r z t x e d  b y  a1lowir .g  l i v e  ar,d powdered bone t o  cone  

i r .  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  for p e r i o d s  o f  t i m e  v a r i e d  f r o x  10  

x i n u t e s  t o  s e v e r a l  n o ' i r s .  The e q n i l i b r i u z  r a t i o  will b e  f o u n d  by growing 

t h e  b o n e  f o r  s e v e r a l  weeks i n  t h e  p r e s e r c e  o f  c o ~ s t a r t  l e v e l s  of %?.e 

r a d i o a c t i v i t y .  Rernovizg some o f  t h e s e  d o u b l y  l a b 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  medium 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  n e t a l  b e i n g  compared t o  c a l c i u m .  A c c r e t i o n  a r d  r e s o r p -  

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  a:-d u s e d  f o r  c o a p a r a t i v e  p u r p o s e s .  

By g r o w i n g  t h e  embryonic  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  meta ls  (where  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  f o r  c a l c i f i c a t i o n  axd g r o w t h  w i l l  be d e t e r m i n e d ,  as w i l l  t h e  e f f e c t  

of the e l e m e n t  upon t h e  s e l e c t i o n  mechanisms of  b o n e .  
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P 2 .  C o n t n r a t i v e  S t r o n t l u i  azd C a l c i u n  Ketabcol i s -  o f  Zories as 

A f f e c t e d  r:; t h e  T y D e  o f  S e r u n ,  AEe of  Bote, and S p e c i e s .  

The p r o c e d u r e s  u s e d  i r ,  P a r t  1 w i l l  a l s o  b e  u s e d  i n  t h i s  e x p e r i m e n t  t o  

d e t e r n i n e  t h e  i n i t i a l ,  e q u i l i b r i u m ,  and r e m o v a l  r a t i o s .  The f i r s t  p h a s e  

would  be t o  s ee  i f  t h e  t y p e  o f  serum used as t h e  medium h a s  a n  e f f e c t  

upon t h e  r a t i o s .  For t h i s  embryon ic  bone w i l l  b e  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 ,  and  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-45 and S r - 8 9  i n  t h e  s e r a  w i l l  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  a x d  s t r o E t i u m  metabo l i sm 

ic  e x j r y o n i c  and p o s t n a t a l  boze  f ro in  c h i c k e c s ,  r a t s ,  a i c e ,  and i f  s p e c i r n e r , ~  

car. Se  o S t a i n e d ,  m a r . .  
.. 

3 .  I n v e s t i g a t i o r s  i n t o  t n e  I n i t i a l  Uptake  of Calcium and S t r o n t i u m  

A. To d e t e r m i r e  t h e  t i n e  r e q Q i r e d  t o  change  t h e  i n i t i a l  1.08 r a t i o  
.. . t o  t k e  0.83 r a t L o  a t  e q a i l i r r r u z ,  S o n e  wlll ke  p l a c s i  i n  t h e  dc-i 'sly 

l a b e l e d  a e d i u r .  f o r  15, 30,  and 60 r . i n u t e s ,  ar.d 2 ,  3 ,  4, 6 ,  8, ar,d 24 and 

t h e r  t h e  Sr*/Ca+ r a t i o  w i l l  b e  d e t e r m i n e d .  T h i s  s h o u l d  a l s o  g i v e  an 

e s t i x a t e  cf  t k e  r a t L o  a t  " 0 "  t '  ,ne .  

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  

u i l l  be de te rmi r i ed  i n  l i v e  bone ar.d w i l l  be  compared  t o  t h a t  of powdered 

t o n e ,  and bone t h a t  h a s  b e e n  k i l l e d  by h e a t .  S h c u l d  t h e  r e s u l t s  i n d i c a t e  

t h a t  enzyne  s y s t e m s  a r e  i n 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  t h e r .  

knowr, enzyme i n h i b i t o r s  s u c h  as Be, p h l o r i z i n ,  CN-, F , and f l u o r o a c e t a t e  
- 

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  ca l c ium 

and s t r o n t i u m .  

i 1 0 8 1 3 5  
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- -  . . .  . .  
~ i i ~ : ? : p , j ,  2:: ~ : 1 l L p . ?  'ror.es W:L- :-? ez;:r?%.t2d '3 ; -  rc??.cy;i!-.z t : ? ~  l a t e l e d  

m a t e r i a l  t o  a c o n - l a b e l e d  rnediun.  T h i s  s h o u l d  e s t i a a t e  t h e  r a t i o  of 

r e m o v a l  a s  a p p l i e d  t o  t h e  m a t e r i a l  i n i t i a l l y  d e p o s i t e d  i n  b o n e  and i n -  

d i c a t e  w h e t h e r  o r  n o t  a s o l u b i l i t y  phenomenon i s  o p e r a t i n g .  

D .  S e v e r a l  l e v e l s  o f  s t a ' c 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 x .  The s t a b l e  s t r o n t i u m  

w i l l  be a d d e d  w i t h  Ca-45 a n d  Sr-39  i n  o n e  e x p e r i m e n t  and  i n  a n o t h e r  

w i l l  p r e c e d e  t h e  r a d i o a c t i v i t y  Sy s e v e r a l  d a y s .  

posclre  some of t h e  bories w i l l  be  a s s a y e d  f o r  r a d i o a c t i v i t y  a n d  t h e  res t  

w i l l  'ce p l a c e d  cr. ~ o r . - l a S e l e d  .-.edlurr, t o  n e a s u r e  t h e  r a t e  of r e m o v a l .  

A f t e r  2 hours of e x -  

*.I 4. Lorz Ter:: ' - " D t a k ~ ,  L : ~ r T . o V e r ,  2 z d  2 P Z o V a 1  of C a l c i Q z  ar.d S f r o n t i u m  

A .  To de ter?-Lze  if t h o  r a t l o  cr' r e n o v a l  i s  a c 0 ~ s t a r . t  op i t  v a r i a j l e ,  

. e .  a t  1, 2 ,  4 ,  6, 2 : ~  3 zai -s  a f t e : r  t h ?  t r a r s f e r .  

E, If er.zymes a r e  ~ ~ . V G ; V S ~  i n  t h e  re inoval  o f  sr-29 a n d  ca-45 f r o m  

b0r.e t5er. b y  p u t t i r . 5  l a ' c e l e d  bor .es  t k a t  h a v e  keep k l l l e d  by h e a t i r g  i r t o  

a c o n - l a b e l e d  a e d i u r .  a d i f f e r e r . t  r e z g v a l  r a t i o  tha r?  t h a t  of  l i v e  b0r.e 

s h o u l d  be o b s e r v e d .  S h o u l d  e n z y m e s  be i n v o l v e d  t h e r ,  i n h i b i t o r s  w i l l  be  

a d d e d  t o  t n e  s y s t e x s  t o  t r y  t c  s t o p  o r  a l t e r  t h e  r e n o v a l  of r a d i o E 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 l  

of Ca-45 a n d  Sr-89 w i l l  be e s t i s a t e d .  L a b e l e d  b o c e  t h a t  h a s  b e e n  grown 

I t 0 8 1 3 b  
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be x a d e  a t  1 arid 5 d a y s .  

5 .  P r e l i m i n a r y  E x p e r i m e n t a t i o n  

T h i s  p h a s e  w i l l  c o n s i 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  hormones upon s t r o n t i u m  and c a l c i u m  m e t a b o l i s m  of 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 c v e s t i g a t o r :  L e c z e z a n n ,  F r e d e r i c k  W,; P h . D . 0  

I n s t r u c t o r  ir. t h e  D i v i s i o n  o f  Chemistry. T h i r t y  
- 
p e r  c o z t  o f  t h e  t o  b e  d e v o t e d  t o  p r o j e c t .  

5 :1 ExperLer .ce  - 13115-1 , 
F a r t t i m e  l a S o r a t o r y  a s s i s t a r - t  u 3 i l e  a t  C o r n e l l  U n i v e r s i t y .  Was 

e m p l o y e d  CT: a p r o j p c t  St: id;TlCg t h e  sodium c h l o r i d e  r e q u i r e n e c t s  of  d a i r  

c a t t l e .  
c- ,, ,. d - 19;- 4- 

Worked or: t h e s i s  F r o b l e n  fcr t l?p Ph.D. d e z r e e  a t  t h e  

The p r o b l e m  i r .vo lved  c o x - t i n g  a n d  c u 1 t u r i r . g  o f  r u n e n  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 a i c a t i o r .  o f  t h e  l o w e r  f a t t y  a c i d s  and t h e  "B" 

v i t a z i r .  l e - r e i s  i n  t h e  r-meri  c o r . t e r i t s  o f  y o u n g  d a i r y  c a l v e s .  

19 54-55 - ainployed a t  t h e  U . T . - A . E . C .  A G a .  3ZS.  PROG. a t  Oak a i d g e  as a R e s e a r c h  

A s s o c i a t e .  The 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  e n d o g e n o u s  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  r a d i o c h r o m i u n  a n d  r a d i o z i n c  i n  ra ts ,  
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131 3 y  d a i r y  c a t t l e .  

J u l y  1955 t o  r 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 n i v e r s i t y  o f  TenRessee  a t  Meziphis. 

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  and a t e c h n i q u e  o f  growing  bone  - I n  v i t r o  

d e v e l o p e d .  T h i s  method h a s  b e e n  s u c c e s s f u l l y  emplbyed  w i t h  s t u d i e s  o f  

c a l c i u m  ar.d s t r o n t i u m  metaSo l i sm.  

Summer o f  1956:  

Summer P a r t i c i p a n 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 - i d i e s ,  

1. 

2.  

3 .  

4. 

5 .  

SLOCK VS, LOOSE SALT TCI*S---:-:PTICI; 3 V  D A I 3 ' 1  CATTLE 
S. E. S m i t h ,  F. W.  Lengemaxr. and  J .  T. R e i d  J .  D a i r y  Sci. 14; 
762  - 7 6 5  (1953) 

THE DEVELOPMENT OF RUMEN FUNCTION I N  TEE DAIRY CALF 
F. W ,  LengemaRn T n e s i s  Univ.  o f  Wis. (195'3) 

THE DEVELOPMENT OF RUMEX F'JKCTION I N  THE D A I R Y  CALF I. SOME 
CHARACTEFtISTICS OF THE R V X E l i  CONTENTS OF CATTLE OF VARIOUS A3ES 

F. W. Lengemann, a n d  h .  I!. Ailer. J .  Dairy S c i .  3; 651 - 656 (1955) 

COMPARATIVE U T I L I Z A T I O K  OF SR-90 A X 3  CALCIUi,: B Y  DEVELOPING RAT 
FETUS A!:D THS GROWIKG R A T  

C .  L .  Comar, I. B. Whitney ,  and F. W. Lengemann Proc .  s o c ,  Expt .  
B i o l .  and P.ed. d8; 232 - 236 (1955) 
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P u b 1 i c a t i o r . s  ( c o r . t . 2 . )  

7 .  THE SECRETION OF T H 3  MINERALS OF MILK AS STUDIED WITH RADIOISOTOPES 
F. W. Lengemanr. a n d  C .  L .  Comar Conf.  on R a d i o a c t i v e  I s o t o p e s  
i n  A g r i c .  (Jan. 1956) 

S u b m i t t e d  for P u b l i c a t i o n :  

8. THE COMPARATIVE METABOLISM OF SReg and C A 4 '  BY BONE GROWN V I T R O  
F. W. LengeIr,ar.n P r o c .  s o c .  E x p t .  B i o l .  and Med. ( i n  p r e s s )  

9 .  ABSORPTION OF CALCIUM AND STRONTIUM FROM MILK AND N O N - H I L K  DIETS 
F. W. Lengemann, C .  L. comar ,  and  R .  H .  Wasserman J. N u t r .  
( s u j m i t t e d  f o r  p u b l i c a t i o n )  

10. TXZ EF?Z:CT OF SSASOS 01; T Z 3  SECRETIC':  OF IODI>;S IY MILK - F. W. LengemaLr., F. V. Swanson,  and 2 .  A .  h o n r o e  J .  D a i r y  S c i .  
( s s b r r i i t t e i  f3r F u t l i c a t i o r . )  

O t h e r  F i n a n c i a l  A s s i s t a r c e  

h o n e  



E q ‘2 1 r ne  n t ar. d F a c i 1 i t i e s k-r a 11 25 1 e 

T h o s e  i t e n s  a v a i l a k l e  f o r  t h i s  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 z a l y t i c a l  b a l a c c e ,  s u r v e y  m e t e r ,  microtorr ,e ,  m i c r o -  

s c o p e ,  embedd’ing o v e n ,  a - i 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  o v e n ,  a n d  a c l i n i c a l  c e n t r i f u g e .  

arid i n  a d d i t i o r ,  t h e r e  is 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  i n c u b a e o r ,  

room,  r a t  rooms,  d a r k  rooms, a r d  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 .  

The l a b o r a t o r y  is w e l l  f u r n i s h e d  

d o g  

-- 
For t h i s  r e s e a r c h  a s c i r t i l l a t i o r .  c o u n t e r  and a l a r g e  c e n t r i f u g e  would  

S i n c e  mar,y o f  t h e  i s o t o p e s  p l a r n e d  t o  be u s e d  i n  t h i s  need t o  be p r o v i d e d .  

p r o j e c t  a r e  gamma e n 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 .  

is n o n e  a v a i l a b l e  f o r  t h i s  c r o j e c t .  

a r a t i o n  o f  b l o o d  s e r * m  f o r  zediz?. ,  ir. t h e  p r o d u c t i o n  c f  t h e  c h i c k  e a b r y o  

e x t r a c t ,  a n d  f o r  d e t e r x k a t i o c s  o f  s t a ’ c l e  c a l c i u m .  

p l a z n e d  f o r  t h i s  p r o j e c t  x o u l d  n a k e  i t  a I ? s c e s s i t y .  

T r a v e l  and  O t h e r  I t e z s  

T h e r e  

The c e n t r i f u g e  i s  needed  i r ,  t h e  p rep -  
- 

The l e v e l  o f  a c t i v i t y  

The i t e m  o f  “Tra;.el” x c u l d  be I’or 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 x a t i o n ,  

~ r e s e ~ t i r g  p a p e r s ,  ar,a t c  z e e t  o t a e r s  h t e r e s t e d  i n  k0r.e n e t a b o l i s n .  I t s  

i s  ?lar.r .ed t o  a t t e n d  t h e  Ss rdor .  R e s e a r c h  C o r f e r e E c e s  azd t h e  F e d e r a t i o r .  

M e e t i n g s .  
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BUDGET 

F e r s 2 r. r. e 1 Un i v e r s  I t y  

P r i n c i p a l  i n v e s t i g a t o r  ( 3 0 %  
of  t i m e )  1690 .OO 

A d m i n i s t r a t i v e  Ass i s t .  150 .oo 
D e p a r t m e n t a l  S e c r e t a r y  200 .oo 

C o n s u l t a t i o n  ($10.00 / h r . )  

D r .  Wood 

D r .  Williams 

boo .oo 

200.00 

Dr. P e r k i n s o n  300 .oo 

Dr. Cohn 20c.00  

T e c h n i c i a n  - 
( i r . c l u d e s  5% r e t i r e n e r t )  

P a r t  ine S e c r e t  g r y  

Eq.iipr.e n t  

Sc  i n t  ill a t  ior ,  C c u n  t e r  

C e n t r i f u g e  ( Z E - 2 )  ar,d A c c e s s o r i e s  

S u p u l  i e  s 

F e r t i l e  Eggs  

Serum 

C h i c k e n  Plasma 

Rats a n d  Feed 

R a d i o i s o t o p e s  

Mg-28 
R a  
Be-7 
Ca-45 
Sr-aF 
Ba-133 

31 50.00 

100 .oo 

1c3c.c.c 

1100 .oo 

~00.00 

3 00 .GO 

j o  .oo 

100.00 

~00.00 
200 .oo 
100.00 
50.00 
50.00 
200 .oo 

I 1 0 8 1 4 1  
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3:'DGZT 
( C o r t d  ) 

Persoc r i 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 n t ,  
G. M .  Tube, G l o v e s ,  P l a n c h e t s ,  
S a c t e r i o l o g i c a l  P.  P e t t e s ,  N o t e  
B o o k s ,  Data S h e e t s ,  e t c . )  

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 ommori L a b o r  a t  o r 7  G1 a s  s v a r e  

T r a v e l  

P u b l i c a t i o n  and Communicat ions 

* U t i l i t i e s  

d 4 a l r . t  a inar .ce  

* L i b r a r y  

.:-I) e Dr e c i a t  i o n  

*Loss  o f  ir,come 

SU5TOTAL 

Overhead  (8%)  

TOTAL 

U r i v e r s i t y  

100 .oo 

150 .oo 

942 .OO 

1081.00 

7 5 2  .OO 

. 540.00 

891 .CO 

R e q u e s t e d  o f  A. E. C, 3364G.00 
I 

-2 S e e  a d d i t i o n a l  s h e e t s  f o r  c o n p u t a t i o c  of  t h e s e  c o s t s .  

A 9 C  - 

300 .OO 

SGC; .OC 

6LO .OO 

8640 .OO 
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C a l 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 u l e  I - Persor . r .e l  5 u ; ; l i s d  b y  Grazt 

S c h e d u l e  I1 - Equipment  s u F c l i e d  by  Grar.t 

S c h e d u l e  111 - 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 r .  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 g e  o f  B u i l d i n P  S p a c e  o c c u p i e d  par t t ime.  
(Bu t  computed  as f u l l t i m e  o c c u p a n c y  by 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 
Cold  room 
F r e e z e r  r o o m  

R a t  room 
Dog a r d  o p e r a t l n g  r o o m  
C o n s t a n t  t e i n p e r a t u r e  room 
Dark room 
% 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  

Adm. S c h o o l  B i o l o g i c a l  S c i e n c e s  
Ir, s t  i t u t  i o n a l  k d n i n i  s t r a t  i o n  
L i b r a r y  

- Bulk  s t o r a g e  room 

D i v i s i o n  o f f i c e  

740 s q .  f t .  
36 
100 

2 0  
30 
14 
2 0  
35 
60 
30 
9 

A 3  
50 
90 

221 
1 7 2  

;637 
"Dead S p a c e "  

( t o t a l  x 0.1: 164 
TOTAL 1801 s q .  f t .  

C c s t  o f  U t l l i t l e s  S e q u i r e d  But  n o t  - i n c l u d e d  i n  G r a n t  S c h e d u l e  VI1 - 
S q u a r e  F o o t a g e  ( S c h e d u l e  VI) x c o s t  o f  h e a t ,  l i g h t ,  g a s ,  and 

w a t e r / s q .  f t  . 
$942 .OO - 1801 x $0.523 - 

I 1 0 8 1 4 3  
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S c k e i x l e  VI;: - C c s t  f o r  ? - = i ~ . t s i r z r . c +  ar.d C I J s t o d i a l  S e r v i c e  

S q u a r e  f o o t a g e  ( S c h e d u l e  VI) x c o s t  o f  c u s t o d i a l  and  m a i z t a i r . 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 t r a r y  

O p e r a t i n g  e x n e n s e  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  expense  

x sum of  s c h e d u l e s  I ,  11, 111, ar,d IT, 

9 f  x $8000 = 3752 

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 g  S p a c e  and Equipment  

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  or! c o n s t r u c t i o n  

1301 x 11.25 x 0. 02 = $405 

Sqilare  f o o t a g e  (Zcked! l le  -IT) x eqGipner , t  c o s t / s q .  f t .  x 0.Gs = 
a l l c - i z r . ce  f c r  < e ? r e c i a t l o r  or. equ ipmen t  

l a o l  1.50 0 . 0 s  = 2 3 1 5  

T C T A L  c540 
S c k e t . l l e  Xi1 - Al loxa r ' ce  f c r  l o s c  o f  income f o r  e x p e n d i x g  f u n d s  f o r  

c o r s t r ~ c t l r . g  and  e q u i p i p g  b - J i l d i r z  s p a c e  o c c u p l e a  '0;- t h e  p r o j e c t .  

T o t a l  c a p i t a i  o l t i a y  x 0.03 = l o s s  of  income 
$29.716 x 0.03 = $391 



& .' 
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E x g e n d i t z r ? :  3eq.iire.l From t h e  C r a n t i r . g  Azer.cy For  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 000 

3. S c h e d u l e  I11 - 2350.00 

4. S c h e d u l e  IV - 300 .OO 

Sub t o t  a1 8000 .oo 

5.  8 5 o f  Subtotal ( O v e r h e a d )  640 .OO 

T o t  a1 8640.00 

Experses 3 e ~ r e s e r i t i r . g  I r s t i t - J t i o z a l  C o n t r i b u t i o n  t o  t h e  P r o j e c t  
arid not I n c l u d e d  in t h e  Grant - 

1. Vr. i-Ie r s i t y c c r:t r it. il t I cr. t o 
c or. s-axab l e  sup p 1  i e s 2 5 C  .GO 

2 .  S c h e d u l e  V 

3 .  Scy-edule VI1 

4. S c h e d u l e  VI11 

5 .  S c h e d u l e  X 

6 ,  Sched: i le  XI 

7 .  S c h e d u l e  XI1 

TOTAL 

3140 .OO 

9 L 2  .OG 

l o a 1  .OO 
7 5 2  .GO 

5LO -00 

891 -00 
' 

$7596.00 


