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0AX RIDGE IVSTITUTE OF NUCIEAR STUDIES
P. 0. Box 117
Osok Ridge, Teunnessee

R December 26, 1956
e

Dri W. ¥l L‘_Lbbry

United States,ltcmic Energy Camnssion

Washinr*ton 25, D (.:: BEST COPYAVA]LABLE

Dear Dr. L&bby;\

This 1s in answer to your letter of December 13 reguesting an estimeote
of the factor by*whlch the human body discriminetes against strontium
reletive to calcium. @ :

Attached is a survey of exper!mpntpl]y determtined dircrlmlnation values.
It is noted that the values for the three patients will be of the order
of 2 discrimination against Strontiim of about two. This is in egreement
with the value for rals on 2 milkl.diet. Recogrizing that these are abnormrel
individuals althocugh not partjcuiarly in rclatlon to calci’ﬁ.motabolluu, it
time. Other werk Chould be foruhccm* g-that will be more precise end Derhapa
gives scame informetion in relation to cnlldreh.

Dr. Blair, in Vashirngton, handed'mg:gfletter ta you from Bill Hewran
expressing scme doubis aboul the milk discrimipation factors. ithin the
next day or so I shall write you a longer letter ipndiceting scme of our
reasons for the factor of about seven as we‘ﬁow see 1t which apna.ortlj
Newran has overloocked. Also I am not ontlrely convinced of the correcizess
in applying a factor for cor -ection of rib valuesto the vhole skkletoﬂ
Such & factor would very depending upon whether 8hc is taolking about single
exposure or lifetlime exposure. FPor single expéﬁure it would ke rather large
gs 1s shown in Kulp's data, For liTetime exposure I=would expect the

factor to be closer to one although this is a point! upon which definite
evidence can and should be cobtained. :

I am sorry that I was not aware of your 1ettcr untid-1 returned frem
Washington and therefore could not answer you sooner. g‘;ft

Sincerely §5ﬁ}i)f::ml

C. L. Comar
Chief, Bicmedical Resaarcn

nclosure

cc: Dr. C. L. Dunhan
Dr. M. H. Brucer
Dr. J. L. Kulp
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OAK RIDGE INSTITUTE OF NUCIEAR STUDIES
P. 0. Bex 117
Oak Ridge, Tennessee

Hedical D:!.visicn

“ | December 26, 1956
mw/
=0
Dr. W. FL _:\L:thy
United Stafés Atomic Energy Comnission
Waghington 25, D cx.

.......

Dear Dr. Lib‘by 1
\ g I'
This is in zmswe? to your letter of Decdember 13 requesting an estimate

of the factor by which the human body discriminetes against strontium
relative to caleium. ...

Attached is a survey of: experimentally determined discrimination values.
It is noted that the values r the three patiente will be of the order
of a discrimination against strontium of about two. This is in agreement
with the value for rais on a milk'diet. Recognizing that these are abnormal
individuals although not pa.rtlcula'rly in relation to calclum metabolism, it
would appear that a value of abouf 1t

time. Other werk should be forthraring .that will be more precise and perheps
gives some information in relation to 'ch "dren.

‘\r.

Dr. Blair, in Vashirngton, handed me-a’letter to you from Bill Neuman
expressing some doubts about the milX discrimination factors. Within the
next day or so I ghall write you a2 longer letter indicating scme of our
reasone for the factor of about seven as we now see it which apparently
Neuman has overlooked. Also I am not entirely convinced of the correctress
in applying a factor for cor -ection of rib values-to the whole skeletcn.
Such & factor would vary depending upon vhether “6fie is talking sbcut single
exposure or lifetime exposure. For single expgsure it would be rather large
es 1s shown in Kulp's data. For lifetime exposure I-would expect the

factor to be closer to one although this is a poin‘a upon which definite
evidence can and should be cbtained.

I em sorry that I was not aware of your letter un'til I returned from
Washington and therefore could pot answer you scooner. 5

C. L. Comar .
Chief, Bicmedical Besearch

ce: Pr. C, L. Dunham
Dr. M. H. Brucer
Dr. J. L. Kulp



SURVEY OF STRONTIUM-CALCIUM DISCRIMINATION
(Steady state; normal diets and.Sr levels)

C. L. Comar and R. H. Wesserman
R : Hedical Division, ORINS
12-13-56

* (This table contains some unpublished data and should
‘“—Qé ‘;:not be quoted without permission of the authors.)

1. Strontium—CaJ.cmm Observed Ratio (OR) Reference 1

OR le- ccursor * Sr/Ce of sample
BenE jp‘r or Sr/Ca of precursor

2. Strontium-Ced.cihiif--Discrimination Factor (DF) Reference 1
= (m‘l)(ma)gpg )...»..(DFn)' |
3. Rats - milk vs non-mﬂk &mts | ’ Reference 1
Non-Milk ’
Oabon 0.27
e-diet
QRp] ood-diet 0.2a
— -diet
401\11‘111e die 5.2
OBy ood-diet '
Fyrinary 0.84 o
ma.bsorptive 0. 68

. Pemale , 72 years old, cervical carcmama, "8r 85 and Ca 45 given in
milk with each meal for 10 days.

o

= By1o0d-dtet O'Gﬁ .
= retained-diet - ©-7 -
= ‘
o m{t.l:l:‘:tne-ti:l._e‘t:. 2.8
- Rplooda-diet e
- IF 0.86 ”
urinar
wabsorp?give 0. 77
Sr 85 retained 43%
Ca 45 retained 57%
BE:9T G&. 22 434 £AP—-d4 2vG-1 Z8p—-4 N ﬁ 100338 S LABUSEEEZDA
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5. Femnle, 37 years old, ovarian tumor; Sr 85 and Ca 45 given in
milk with cach meal for 15 days (data not complete).

| hjectaer | 050

6» H}ale, 25 years old, chronic granulocytic leukemia; Sr 85 and Ca 45
\Alven in milk with each meal for 10 days.
et _

;a?%&loed-.ﬁet .52

7. Male t‘,- ‘b';,;,em old, cerebellar medulloblastoms, Sr 85 and Ca 45 given
in milk vith-¢ach meal for 5 days.

, Brloogsdiet 0.52

8. Placental tran;sfer, normal rats. Reference 2

ORbody of dan;"—“dietw 0.28
I’5'3'132‘:«:1:;:1:ive S

DFur:Lnary' :
anlacental-dam i,

QRfe’(:us-die‘l:
bsorpti

]IE'E rptive
urinar

wplacen al-fetus

9. Placental transfer, normal rabbits:.

'm?placen‘l‘.al—fetus 0.49

10. Lactation -

‘Déig cows ORmilk—diet 0.1k (diffeie;,n‘éz animals) Reference 3
GOﬂts* ORmilk_diet 0-16, °-19 !
- ORplood-diet 0-21, 0.32

* 2 enimals on Sr 89 and Ca 45 for 12 daya; dats not%‘n_;comple‘bed or verified.

REFERENCES

Proc. Soc. Exper. Biol. end Med. 92, 859 (1956).

2, Amer. J. Physiol. (in press).

3. Progress in Nuclear Etnerg&,

Series VI, Biological Sciences, Volume I
(1956); Pergemon Press. '
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Eotort Jo Uright, Catef,

Lo=tin-ton Soxviess il 9, 1957

Scztionm, Tivisica of Conctructica end SI7ly

€. L. Du=3ay, M. Do,

Plreclar
Tiviaion of Blology epd Medicirs

PEQUES? FR ISVITLTIONS, TRAVEL CEDERS Fo3 13, FRUEAXX G. }Zc!.zﬂ .

g P

Wil
¥cle

you plozss 1ssua jpvitstional txsvel
an at ths folloulng sddress

-

Pogartzaxt of Flgzislsgy
Tndversity of Chlcece
Cricapn 3T, Hlirsis

¢5 covar trovel from Chilesre, I118n0ls s Vsebingtsa, D ¢, ==d rotorm,

fer ths puwpore of citending en 211-dzy meeticg o3 ioril 23, 1557,

CCs “r. Storwood

STATUS '
mﬁ%ﬁ pare_tf10/72

/alh

BEP DIRECTCR
Yestern D3nhan
L/9/51 4/9/57
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Tre Frooiia €, ixlocn
Topexto-ut ol Fhysiolegy
Tia Wiverelly of Chulcepo
&5l Fost 55th Strect
Caleags 37, Illizois

Sear Ir. Yceleans

Tn accord with ths irformetisa coatsired in your lettar
of izril 12, 1957, wa are exelosing tresol suthcrization
srd tronsportzilon reguests ecvering your trlp ts
Vashin-tca en the Balticors exd Chlo Fzilro=A Ipril 22
end reiura ts Chlesco by mited My Idzes Arril 23.

Flecsa retrra '3 third ccpy of exch of tdo lrenzzoriztlon
rortosis €3 mo 1n order tizt they Eay seecTozy o travol

voustor whma mubattied for poyment.

Sinccrely yoturs,

Forrest Vestera
Healtk Fhyslcict L
DivicSen of 2islory s»d Fodiclae

Inelosuress

1. T=vcl axthorizction 23 4/20/57

2. Trarncoortztlon regrosis Fom,
10,625,7C2 a=d 10,£25,703

BNSP
Yzsternf/mlh

1/12/57 .-c DOE ARCHIVES
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CHICAGO 37 - 1LLINOIS

TnE NIVERSITY OF CH.1_AGO ol
» 19} 2 L():\{L)LM-

DEPARTMENT OF PHYSIOLOGY

951 East 58th Street

Dr. Charles L. Dunham, Director
Division of Blology and Medicine
United States Atomic Energy Cormission
WWashington 25, D. C.

‘Dear Chuck,

Thank you lor your letter of April 9, inviting me to attend
a session on strontium 90 on Tuesday, April 23.

Tt will be a pleasure to be present on this occasion. As te
travel zrrangerents, I plan to go by Baltimore and Ohio Railroad,
Chicago to Vashington, on April 22, and to returnm to Chicago by United
~ir Lines flight number 727 at 5:30 pm., April 23. I shall be glad to
Lave the travel request rade out accordingly.

‘Looking forward to seeing you,

Sincerely, |

%@u@,@&@ '
Franklin C, Mclean, M. D. -

FCrel/Xh
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Section, Divislen of Construotica end Surly

€, L. Duzhay, N, D., Directar SRR
Dlvizioa of Eiclogy and Modieies . " X 9‘)84

REQUES? FIR IEVITZTIONAL YRiVEL OSDERS FOR IR, FRAESLIN G, JaLE:N -

Robert Jo Uright, Chlef, Vachinclon Sazvices  Mpril 9, 2957

Wil you plesze issus irmvitstiomel travel erders ¢ o Franklin
Melean at tha folloulng sddross °% orders to B o

Pe ar. '
lh?m of m?g
Chlcags 37, Hltuots

' % ¢ovar trevel from Chiesge, Illincls 4o Vashington, D. €, znd retura,

fer the picpose of ettonding eo ell-day meetizs om Zpril 23, 1957.

T e IVES
w.& . TS DOE ARCHIVE
326 US ATOMIC ENERGY

RG COMMISSION -

Collection

Box 31 - Q\

Folderwﬂ 22, ”I’)I&'Zj .

STATUS VER ' -
BY ¢ DATE // /’ 0 / ié
I8 .

/rlh
BEP DIEECTOR
Yeatera DInhan

L/3/5T 4/5/57 us DOE ARCHIVES

043 QNBTHOIH 0033 WuBs:pT S6. 82 834/ 3%



JO G N

griranns

_e'd

pril 18, 1957

byy 8 Frm"-’.i:ﬂ C. F‘!ﬁu
Lopertnznt o2 Fhyslolepy
The Wiveorstiy of Culecsge
951 Ezst S3th Strest
Calengo 37, Nlisnis

Dear Pr, Meleans

In acccrd with tha irforastion eontalned $n your letter
of April 12, 1957, we are szelosing travol authorization
£ad trezsporteties requests ecvoring yor trip tas
Vazhin—icn on ths Baltiwsrs end Chie Rsilroed dpril 22
ad return to Chlengs Yy toited 2r Iizes Arrdl 23,

flexze relurn tha third ecpy of ecch of tho Lz poriate
reguesis €0 mo ia opder thzt thiy may eceo:seny tha travel
vousher when gubaltted for poyront.

Sizeerely yours,

Forrest Yostera
Eeelth Firalolist ‘ IR
Divisica of Bislogy &nd Fodielng

Enclosurass

1, Travel authoricztion atd {AG/s7

2. Trangparistlon requosis Fes.
10,625,702 =xd 10,626,703

~

Vestern/mlh EER P
4/13/57 | . L& DOE ARCHIVEB )

OdBS ANETHOIH 00334 WHBS:BT  S6. 82 d34 /294G
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TYE UNIVERSITY OF CHINAGO | ' '
CHICAGO 37 -ILLINOIS LQAT(JJLM,.

DEPARTMENT OF PHYSIOLOGY

951 East 58th Street
April 12, 1957

Dr. Charles L. Dunham, Director
Division of Blology =2nd Medicine
United States Atomie Energy Commission
1':35hi.ngt°n 25. D. C.

Dear Chuek,

Thank you for your letter of April 9, inviting me to sttend
a session on strontium 90 on Tuesday, April 23.

Tt will be 2 pleasure to be present on this occasion. As to
travel arrangements, 1 plan te go by Beltimore and Ohio Railrecad,
Chicago to Vashington, on April 22, and to return to Chicage by United
2ir Lines flight nurber 727 at $5:30 pm., April 23, I shall be glad to
have the travel request rade out accordingly.

Looking forward to seeing you,

Sincerely,

FCMeL/kh

0d3d ANETHOTH 02334 Woes:87 S6. 82 834 /N
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DAK RIDGE INSTITUTE OF RUCLEAR STUDRDIES

IWEENFDRATER
P, Q. AQx 117
QAK RIDGE. TENNESSEE

April 13, 1957

Dr. Forzest Western

Divisicn of Bilology and Madicine
United States Atomic Energy Coxxmission
Weshington 25, D. C.

Degr Dr. Western:

Thank you for your letter of April 9 in regard to the
meeting scheduled for Tussday, April 23. I appreclate being
esked, of course, and will definitely be on hand.

Following our telephone conversation, I have discussed
this matter with Bill Neuman and have come up with a suggested
118t of topics for presentation end discussion.

1.

2.

3-

7.

Dafinition of terrcs for expression of éiseriminatlion.

Caneral methods and interpretations in determimation
of discriminatilon.

8. Single tracer lifetime feeding; stable Sr/Ca
analysis; double tracer study

b. Aonalysis of single dose resulta

e. JMinor discriminatory processes; blood to bone}
Piliary excretion; endogenous excretion

4. Major disecriminatory processes; sbsorption, urinary
excretion, placental transfer, lactation

e. Verisblas thst may affect discrimination; mess of
dietary caleclum; nature of diet; age

h

Surzary of discrimination results in expsrimental
animals and man., :

Interpretation of survey values im light of laboratory
results on discriminstion.

Specifie dlscuselon of Kulp's latsrpretations.

8. Discriminstion factor in ran

B. Welghting of results frum analyses of spzecific bonas
¢. Problem of variation

Over-all esticates of diserimination,

280
Major areas im vhich more data are needed., *(2]:?
) ~ leVES
VE O 'ia"’ aﬁ’u%&sm 0033y WHes:aT 86, 82 H34Ls/0—
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Dr. Forrest Western -2- April 13, 1957

Since there i1s wuch rmaterial to cover, my own thoughts were
to present the pertinent experimentsl data as far as over-sll results
were concerned, and to discuss only as much theory &s necessary to
permit the needed generalizations. Nauman and I thought it would
probably be better to have both of us carry on the discussion of each
point a8 it coxes up. We thought this might evoid sowe repetition
and perumit coverlug each perticular espect at ocne time. If you feel
it better to have each of vs mske an individual presentation, I would
sppreciate the opportunity of speaking first since much of the data
that we have obtained on these matters ig directly applicable to the
relegvant questions, and this might aveid ralsing 1ssuves for vbich ve
have some falrly good answers already.

I will emphasize that the above thoughts ere only suggest.iens
and I would appreciate recelving any commente in regerd to cha.n.ging
the approach or emphasis as you see fit.

Best regards.

Sincerely yours,

ELE rnan

C. L. Comar
Chief, Blomzdical Recearch

CLC/ o

s LCE ARCHIVES

043 dNUTHOIH 0033d Woes:81  Sb. 82 834 ) u;
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Pr. Cclvin Fotts soril 12, 1957
Speclal lsolptent to Comiscloner Litky B

Forrest Wsstern, Health Physicist
Pivision of Biolegy and Medicime R

DISCUSSICNS (N AFRIL 23 RE DEPOSITION AMD RACTENTION OF IRGESTED
SIRCGXIIWA 90 IN THE SKELETOR .. PEERYL

B3P: 7Y

Enclosod 1e & 11t of persons to wvhom we hava sent letiers of invl-
tation to attend the dlscussions om April 23. Of thess we have rot
nede poreonal contact with Dr. MacDonsld. Contact vith Dr, les:zlo
vas rede t.bz‘ﬂ"-‘gh Dr. :' Ln myc -..‘ o T

Attached 15 a copy of a remorandum 10 pembsra of the Divlsin:;'pf Y P -
Binlogy and Medlelns, imviting intsrested persons to attond, : - « PR
Daclomzess . R : T

1. list af persons Smvitsd to metling

2, CC rewd to menbers of DEM

“ : =
REP o . :-‘.“i..- o
s reescs e
412/57 - SRR T v
T g3

0d3d QNUTHOIH 0033 WHES:01 S6. B2 d3LyleL

e L s S



£72180n0+4

Office Mesrnorandum -

TO

-

(

DATE; April 12, 1957

(705 : [ Forrest Western, Heslth Paysicist \p.( )
-/7 Division of Biology and lisdicing _

SUBJECT:

SYIF0L:

DISCUSSIONS ON APRIL 23 RE DEPOSITION AND RETENTION OF TNGESTED
STRONTIUM 90 IN THE SKELETON

B =P W

At the request of Dr, Libby, the Division of Biology and ledicine
is getling together & small group on April 23 to discuss the depo~
sition and retention of ingested sirontiunm 90 in the =leleton,
terested meuders of the Division ere invited to attend. The growp
w-11 nest in Room 1062 at 10:00 e,m. The growp is expected to
inclule, in eddition to porsommsl from this Division, Comrissionsr
W. ¥, Libby, Dr. Calvin Potts, Dr. Cyril Cozar, Dr, Williem Neuman,
Jr. Franldin lclean, Dr. J, L. Kulp, Dr, Daniel Leszlo, Dr,. Wright
Lengham, Dr. Herdin Jores, Dr, 8, Allen Lough, Dr. ILyle T, Alexander,
Or, Robley Evans or alternste, and It, Ariel Schrodt,

Dr. ssun=n and Dr. Cozar end Dr. Leszlo heve been asked to ake
Tornzl presertations of their views on the sublect, These presen-
tetions will be followed by comments znd inforpal discussion, sx-
tending into an afternoon session beginning at 2:00 ofelock,

Seckground for some of the discussion ig given in the attached copies
of correspondence betwesn Dr, Iibby, Dr, Neumen and Dr, Comar, -

Additionel coples of this correspondence are available in my office. .

Eaclosures:

As noted above

>T Dr. G. Victor Bs

=

D=, H. D, Brumer

Dr, Uzlter Clsus

Dr. Peul B, Pearson

Dr, Robert F, Reiteneler
Dr, John N, Wolfe S

| rus Beyr ARCHIVEg

UNITED~TATES GOVERNMENT

Aidrescesss M.t ZE ' - - M
-, Or. Co W, Shilling.—— g"" :;l - fg
ard

v Y

D438 ANUTHIIH 00334 WHES:8T S6. B2 HE.—!_&&;

o e L
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ipril 12, 1957

R

ir. Igls T, Aerxanfey
Frircipel Sosl Scientist
Flant Indusiry Statloa
Beltsville, Mcryland

Dear Dr. Alexonder;:

Vs are getting togetber a small growp om Tuesdsy April 23
to discuss the depositlan and retontion of inzested
sirootium 90 in tks zksletom. Ve wonld Hle for you to
ettend 1f you ere in position ta do se., Ve will msat Im
Eocm 1062, 1717 ¥ Street, N, V., beginning 2t 10:00 z.=,
T2 growp is expacted to inmclvde, 1m addition to pereonnal
from thds Diviz=ion, Comicsiorar W, 2. 1447, Lr., Calvia
Fotis, Dr. Cyril Comar, Pr. Villlem Fevwam, Dr. Trznklin
ilezn, Dr. J. L, Tulp, Dr, Dzniel Inszlo, Or. vWright Langhsm,
Dr, Ezrdim Jon=s, Dr. 8. £llea Lough, end thrzs or four
others of vbom we hzve not Jdetermined avall-bility,

Dr. Zouman end Dr. Cozmar oand Dr. laszls heve begn ssked io
raks formal presentatisns of thelr wieus oa the subject,

These rresontations will be followad by comonts and inPormsl
discusiio::a:xtanﬂng ints an afternoon messlon bogloning at
2:00 o'elock, : . : e

A3 & teckground for some of tha discussien, we encloss esrles
of correspondence botweea Pr. Lidhy, Dr. Feiman and Dr, Comsp
aa the subject. s

Slacorely yours,

Forrest Yestern
Fanlth Physielst
Divieleon of Blolegyy aund }Medlcire

Exclozures: ,
An noted above
: BMYEP
Western/mlh
if12/57

UE DCF A%CHI VES
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2pril 12, 1957

Tt. frtel Sctosdt ~
voAter Bocd lywy Izstituts of Rasoarch
!!:'szﬁn‘:tcﬂ' D. c.

Desr Lleuten-nt Schrodts

¥a are getting togother a small growp on Tussday ipril 23
to dircuca thoe depozition and retention of insested
steptivm 90 1n thakeleton. To vould like for you te - -
atisrd 1f you zre in pocition ¢o 30 =0, 1% will z2et In.
Roo= 1%2, :I.717 E smet‘ !‘ u-, hm &t 101@ a.m, - )
e group is expocted to Inclvds, inm 22dition to personnsl
froa this Divislon, Comissioncr W, F. Libhy, Dr, Calvin
Petle, Dr. C77il Comar, Dr. Villiem Fswrman, Dr. Fraxtlin
Islgam, Pr, J. L. Fulp, Dr. Damdel Lacsls, D=, Wright Lenghaw,
Ir. 2=rdin Jones, Pr. 8. #1len lourh, and thoos cr fouwr
ctters of vhonm wo hsve rot deterrinsd eveflehility,

O7a Iowran erd Dr. Coar end Dp, le=zlo hevs Boen 2sked to

- nYa formal presentations of their vievs ca the subject,

‘ Thera precentations will Ba folloved Ly cor=eols and iafornel
dig;usﬁlan axtending inle zn afternson sesslon baglrning et
2:00 o'zlpsk, . - - o

23 & badkyyoamd for soze of the dlscucaion, wa encloss esples
of earrospcadence betweez Dre lidYy, Tr, Feomim and Drp, Comeyr
~om ths subjact. o .‘

Sinceraly yours,

Forrest Vostara
flaalth Thisielist S
Pivicion of Blology snd Fadicins -

Ecelozures: .
23 rated udove -

BEP
Vestern/olh
4/12/57 . US DCE ARCHIVES
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April 12, 1957

'Dr. Thomss L. Shipman’

Eealth Division leader
University of Cslifornta

Loa Alamop Sclentific Liborats
P. 0. Bux 16563 :

"~ Los Klamss, Fow }oxies

Daar Dr. Shipmanms

Vs are getting together a small group on Tuesday April 23 to
dizcras the deposition snd rotention of Ingested stromtitm 90
in the skeletem, Wo would 11ke very much to have Dr. Wright
Langham attend thie meeting, We will zmeet in Eoom 1082,

1717 B Strest, ¥, W., boglaning at 10:00 a.2. The group 1s IR

expected to include, 1n sdditicn ta Persornal from this
pivision, Cormissioner W, F. Libyy, Dr., Celvin Potts, Dr. '
c}ril Cﬂﬂ&.r, m. Hil]ia!l rlem. Dr. PI&-D}ﬂin L:cm, Dr. :a !l-
Eulp, Dr. Duniel lasslo, Dr. Enrdin Jones, Ir. S. Allen laugh,-
ard thrse or four others of whom va heye mot dsteralned availe
abi]it?. - . .

Dr. Feuran, Dr. Comar and Dr, Lassle have boza asked tomska Ce

formal pressntations of their views oa the eubject. Thaze ~ "
presentstions will be followed by eomments end informal dis- .
cusslon extsnding into en afternoon sessien toginning at 2:00
ofclock. - | | SRR

The baekgrowrd of this meeting vas discussed vith Dr. Langhan -
oa the cccasiun of his recent vislt here ezd at that tica v -
gzve him coples of corresponismea batwesn Dr. 1ivby, Dr., Comsr
anrd Dr, Sewmen on tha subiect. '

Sincersly yours,

Charles L, Durham, M. D,
Director '

Divisicn of Biolegy and Msdiclims ‘

BMAP DIRECTGR
Vestern/mh -

L12/57
_US DOE ARCHIVES
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April 10, 1957

Pr, P=niol Yaszlo '
blvlsion of Focplistie Discises
Yeatzllora Fospital

1G3 2, Gum ¥41) Road

Bev Yok 67, B, Y,

Doar Dr, leszles:

As you have been inforc=d, ve sre getting togethsr 8 amall
£reTp oa Tusadsy April 23 to ddezuss ths depogition e - -
rsisntlon of Ingested strontitmi 50 1w ths ckaleton, Vo w111 .
zoot 1n Eoan 1022, 1717 8 Stroet, ¥, ¥,, baginning et 10:00
&, Tha group is expectsd to inclrde, in alddition to psr-
gozzel froz this Division, Comlesionar ¥, F. Lidby, Dr,
Cclvin Potts, e, Cymid Cozar, Dr, W118:n Tewnam, Dr, Prantlis
!‘TST._.""’_."!, Df. J. L. EJJ.F. k- zl-"ﬂin 30538, D‘:- i‘r‘l'lzht Iﬂ!’.:hf.ﬂ
exd thrze o2 four othors of whiua we h-ve rot datoreined zveil-
e'bi]iiy-

Dr. Foimem gnd D, Corar havs baen arked to mXa forwal .
presentztions of thelr vicym ca the svblect. Thacs Pressie . . ...
tetions w11 bo folloved t7 corzents and infercsl dfeeusplon’ TR T
extending dets en afterncon pazsion boginning at 2100 ofclock, ' ' ..

Yo hope you will be mble to participats. 4 e

48 a buckgroud for scme of the discursien, wa encless eapies t -;."_'_';":
of eorrespondance between Dy, iitby, Dr. Fouzen emt Dre Comnp '’
ea ths subject, N R TR

Sipcercly yours,

Chorles L. Dunbaw, M. D.. |
Pirpclor S, .
Divisica of Eioclegy ard Fedicing ™

Znclocuzres;

Ag poted sboye

RIZP DIRECTOR 5
Vestern/mlh  Dinhan ¥
40/57

Us DOE ARCHIVES
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1717 B Street, ¥, W,

~— ~—
S. Mlen louvch, feting Director, Moclth ard
Szfety Lotorctery, Fuw York Cpirations Off{ce

Forrest Vesternm, Benlth Physicist :
Divicion of Biology and Ye¢dieine, Kashington

JZETING TUESDAY APRIL 23 RE DEPOSIZTICY AND RETENTIOH OF INORSTED
SIRONTIUY 90 IN THE SEELETON . T |

BiZF1Fd

As you have beea informed, ve ere getting togethar & pm2ll growp
on Tueeday April 23 to discuss the deposition zmd retention of
iznceeted strontiur 90 In the skeleton. e will meat inm Room 1062,
be, at 10:00 e.,ms The group iz expocted
to inelude, in additfen £o personnel froa this Divislon, Cormdieicosr
H. rn leh?' Dr, cﬁlViﬂ POttl' DT. eril Cc:ar; Dr. W1li=n REUﬂEﬂ’--
Dr. &Eﬂkj-tn E:lm:m, m'. :. L IUJ.P. Ir. D‘d"_lal I&!Sh‘ hc m
Yorcs, Dr. Wright Langham, and thres or four others of wvhom wo have
rot deterzined evelletility, .

Pr. Fsunzn and Dr. Cormar hove bocn asked to rnla formel precentaticns
of thelr vicvs on the subject. There proecntaiicns will ba follovad
by coruznte and informel discusalcn extonding into am eftorrsoa
sessien boginning et 2100 c'clock., s hopa you vill be ebls to par-
tieipate, ’ {

%8 a tzckground for some of the dtscussion, v 'ehéﬂsa" Ed,piéé of
;c:;}-esicndsncro betveca Dr. Libhy, Dr. Feuman ard Dr. Cotar on the -
(=1~} R . ! '

Zrelesvress
48 noted abovs

BMEP '
Vestern/pin

L/10/57

0d3d dNBTHOIH 0033 WuPR:11 S, 82 434
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Ipril 9, 1957

Dr, Fren¥)in C, ¥alosn
Lapartrert of Fhysiclogy
Tivercity of Chicngo
Chiczre 37, Ilinois

Dasr Dr, Mclounmy

A3 you hzve boen informed, wa are getting togother a g1l oup

ea Tuesday 25741 23 to discurs ths Gepoeition ard retention of in-
Gested sirontinm 90 in the slaloton. Ve wAll mest 12 Room 1062,
1717 B Strest, N, ¥, Yeginning at 10:00 eim, Ths Erovp 18 expocted

13 include, in =d2ition to persornel from thig Divislom, Commissiorer

Y. P, Lithy, Dr, Celvin Potts, Dr., Cyril Cocar, Dr. ¥illian Feumem,
D!’- :. Lo KUJ.P' h- ﬂ.‘-ﬂiel La.BElD. &' mght qu,’baﬂ, &. Eﬂ.ﬂﬂ.‘l
Jones, Dr. 8. Allea Louch, exd tires or four othzrs of whoa wve have
rat detornined &vailability, ‘

2r. Fownen end Dr, Comer beve boen etekad to wmske foraml Prescrizticns
of theilr vicws on tho subloct, Thess presentaticms 1will be fellewvoy
by cormentz and {nformsy discussion extonding irto am afterncon 5oB-

eloa beginning st 2;00 o'clock. ¥e kops yom will e =ble ¥o partlct~ .-

Pate & . . - ot = .
45 & beckgyoud for gams of iha discussion, ve enalsge é&p!.éh uf -

correcpandenca botween Pr, Litty, Dr. Fouzan end Dr, Com=r on ks - e |

Bﬁb: octe

43 Invitatiorel travel erder vill ts geat to you to marﬁ:ia tr!,p. - RS
©3 vhich you plan te

-
e . ..

travel, vo will ba gled to resd you a Covernment travel roqusst 48

relicve you of ths necossily of advancing the ccst of Four tictet,
Sirseraly youcs,® o

Gharles L, Dunhen, M, D,

Divieion af Blalogy a.'_d_ }'gj_icj?n_,‘ _
Ernclosuress - S RS
18 t=d BMRP DIRECTOR
roted ebowve Hestern/mlh Dunbam .
4/9/57
043y ANUTHSIH q?gaauum:n S6. B2 434 ] en
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&pril 9, 1957

17y Bobert J, Brattnes

Project Tansger

4tcale Excrry Project

Undversity of California at los Lugelea
P, 0, Bax 4164

Vest Ios Angelep 24, Californis

Dagr Mp. Rustticery

Vs ere getting togetlor & s)l rowp on Tweslsy April 23
to discuss tho depopitfon ==d retesties af inzectod = .
strontiva 90 in the slvlsten, Ve would 1iks to bsye

Dr, Forrian I22cDonald attexd 1f you ers in a rorition te

sezd hir, e will mcet Sn Rooa 1m2’ 1717 3 S‘areet, oig ?.,
boginriez 2t 10:C0 e.ma Ihs grovp 1s expeeied ta irxcluds,
in addition to perscn=el frea thig Divislen, Co—sicslence

Y. Py Litky, Dr, Calvias Fotts, Pr. Cjril Comzr, Dr, Williea
ITowmgzn, Dr, Fremiddw Meleam, Dr, J, L, Rulp, D7, Dsniel
liiﬁﬂ.ﬂ' or. ‘:‘l’mt Iﬂ.ﬂgh’:‘:! 2r, Bzxdin :b.bes, Dr. 8. Alan .
lagh, and thres ar foxr of‘.hax-s of vhan w3 hste not deterziesqd
wi'eilabﬂi‘!w'. I A T ReRR AR

Br, Feuwnsn end Dr. Comar have becn asksd to m!aa'.fnrml"_-;" oL |
Fresextotions of their vievs on tis sublect, Thege pPresen= |

taticas vill b2 followsd Ly camments esd Informal discussienm -

extending into an eficsmoon ssssiocn beginming at ZaOOV,yq'c‘lcck: )

A3 & beshgrowd for scm of the discusslon, w ensloso coples |
of carrespondonce botwean Dr. by, Dr. fowman 203 Pry Conap
ca ths sudiect, -

Sinserely yowrs,

Forrest testera
Dealth Physicict .

Division of Blolegy exd cirg

B3P
Vestern/rlh

o . UL DCE ARCHIVES
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ipril 9, 1957

-D.‘- 0.?'1“_1 1.4- ::hr .

- ikdleal Diviston

C-k Ridgo Institute of Tuclear Stuilss
P. 0, Box 117
Ok Ridge, Tsrncssae

Dony Dr. Conops

As you heve Boen Informsd, wo ere potticg together a emsll
goup on Tussday April 23 to discuss ths depoeition am)
retsntion of ingested sirontizm %0 4n the slelston, Vo

will rset in Roow 1062, 1717 H Strect, ¥, W., bag —

et 10:00 a.m, The growp is s<pectad 10 incltde, in a2ddie

tion %0 pereommel from thiz Pivleion, Cortanioncr W, F. 1ab%ty,
Pr, C21via Poits, Dr. Willicn Founam, Dr, Frinklin Malern,

&r. J. L. Fulg, Dr, Dericl lagzlo, Dr. VWright Langhem, Dr,
E-rdin Jones, Dr. 8. Allen lough, th=ee or four otiers of

»hon ve Eeva mot deterzined evailebility,

ore Rewman axd Dr, Coxsr bovo boen asked $o mols faormal ,

presentsticas of thofr vievs on ths subject, Thoze prasen= " <
tations wi11 be followed by coonerts emd informal discussion =
tending 4nta am afterzosn sescion beginning st 2;00 o'el:sck."_i.‘-g_,

¥z hope zou W1 bo eble to partic!.pat.e, s

Ls a backgrourd for soos of the discuiﬁién; ;.'5 élhfdloﬁ"."”"" _
coples of corresponmiencs betuvsem Dr, Lityy, Tz, Femman esd @ .-

Dr, Comar on the sudject.

Sinceroly youra,

Forrest E‘aéfem o L
Ezalth Prgsieist ~ - *. .
Livigion of Dislogy and }bhdicira
Ferlesnuresn: |
As roted eXovn

BIGP )
Vestern/mih

4/9/57

ceme el U.s.DQE..f‘FRC.H..‘vgg.

L . O
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Y
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april 9, 1957

DI.'. EQTllﬂy D. Drm

§kyeles Dapartroat

Yoscaclhusetts Institute of Teclnology
77 Yessschusetis 2vezus

Curbtridre 39, Masscchusetts

Dezr Robleys

¥s are getting together a s=rll growp cm Tuazdsy, April 23, to .

dizcuss the depositieon and retcation of imgested ztrontiun S0 .

in the ekelston. Do you think it might be appropriste for scrxe

or2 from your group, parhops yourgelf, %o participata? If Eob -
uiley's pluns to bo in Veshington the preceling weeX are mot

tzo firm, parbsps he could revise them to inalude this meeting

en the sx3 trip.

ile group 1s expected to inclule, in addition te persormsl fiom

thie Divisicn, Cotmieslonsr W, P, Lithy, Dr, Calvin Potts, Dr,

Cyril Comsr, Dr. Yillen Fouman, Dr. Ivanklin liclesn, Dr. J. L,

Ivlp, Pr. Deniel lsselo, Dr. Wright Lonchew, Ir. Ferdin Jonss, -
Ire Ss Allen Lough, and threa or four othors of vhom wo hsva 2ot . - .
dotermined evailsbility, o T e

Dr. Neuren and Dr, Corsr hove been asksd to Yo formal pressata~. = -
tions of thsir viewvs oa the mibject. Thess prascatstions will: “i: -

7
o A Y

be followed bty comnents and Informal discusclen extending iuts >
&n efteruoon scesien beplnning at 2:00 a'clock, - & - .02

i3 8 backoromd for soma of ke dlscusszion, va ezac.lasa e&pi'el R
of corraspondence between Dr, Libly, Dr, Youc:a zed Dr, Comar eB
tks subject. oL

T . ¥ 2
- L -

Siccersly yours, .- -

Cherles L. Dunkem, M, D,
Directar ‘ S
Divialon of Blolozy end Mediclrs .

Bazlesures:
BMEP DIR®CTOR

L5 nsted above we.stern/mlh Damban R
L/9/57 " US DOE ARCHIVES - .-
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April 9, 1557

Dry Tzriin B, Jonas
Duonspy Laboratory

U dvercily of California
Barkeley 4, CalifarnSs

Dear Pr, Jorsa:
43 you bave been irforusd, we are getting togsther a emell

growp oa Tusedsy April 23 to discuss the deporition end
rotention of ingested siromtium 90 83 the ghelatem, W ¢

W1l zoet 1a Room 1062, 1717 E Strest, ¥, V., beginnting at ™
10:00 a,n. Tha growp 4 expected to lude, In gddition
to personmel from this Diviclon, Comlssicrcr ¥, F, Liddy,

Dz, Calvinm Fotts, Dr. Cyril Coxar, Dr, Willlem Mowzmanm, Br,
ToanAdn lh'.!.-:a_'z, or. J. Il. El’lp, m’. n?.‘ﬁi91 1112215’ rT‘

]

Vright Linghan, Dr. S, Allea Lough, and thrca or four otkers

of whza w3 hzve not deterairad cvallability,
Pr, Iau=sn end Dr, Cozar heva bosn ackad to melre farmal

presentations of thair vicws on the sdjcet, Thess pase&-.?'f'ijf S

tatlons will be £11cvad by commarts snd Informal &fscussion’ : . T -
cxtording ints ca eftermoon esoslon baglimring st 2:00 efolock,

¥o hops you will bs ahls %o perticipats,

Ls & baskground for sans of ths discuselom, ve eumclesa - L. vi. o

eopies of correspendence tatween Dr, Litby, Dr, Feuzen ex

Ir, Coz=r on ths subject, ‘
Slncersly yours, )

Porrest Testern
BEoalth Fhyzlcist

Division of Einlogy ard ¥odicfns

Enslosuresy
23 notad sbovs

BlM=p
Western/mlh

45 -
Sb. B2 934 é

UE DCE ARCHIVES - -

0d3d QNYTHSTH 0033y WE2@:11



e —— iy -

figrannt

r, J. lavrence 1!:11;:

April 9, 1957

lanont Gsoleglical Coservatory

Torrsy CLifE
Palisedes, Few York

Dear larzyi '
43 you heve been informed, e

ere Agett!.ng togasther a sm.'l.l

Ero on Tussdzy April 23 to discuss ths deposition and

retontlion of infested sbrontiva 90 in the sxclston,
oset 1a Rooca 1062, 1717 R Street, X,
e.% The group 1s expocted ¢o ipe

poanal from ttds Divisfom, Cormirsionsr W, T, Wuky,

Lre Calvin Potts, Py, Cyril Comar, Dr. Lillizn Reiran, Dr,

Trarltlin 12Yeen, Dr, Donmiel Lagzzlo, Dr, Yripht ‘
a Iouch, sxd thros or four othars

2re Hordin Jopes, Dr, 8, 411s
of vkon v3 hove nst detarzins

| T>e I'suran and Or, Cozzr E-ve
tztions will ba followed by e

extending Into an efternoon seesion begl
Vs kopa you vill bs ghle to participata,

13 a beckgromd .tcr soc2 of the discussion, wa

of carrespordsnce betwesa Dr,
oa ths sublect, )

Enclosmmregs
As naoted gbove
B3P
Wagtern/mlh
4/5/57

1 evallability,

tsen asked to mota formal & . 7.
Precentaticns of their vicys on ths cdject, T "
oxnta axd inforral dlscusslon <

nnirg gt 2:00 q?clotl. e

V., becioning at 10:00 @ -
uds, 'lu ziiition to per-

P

sncloss aopies ¢
Livky, Dr. end Dr, Cozar
Sipcerely ;véw_'ra,_

Terroct Vastern
Esalth Physiclst

Division of Bislogy and Medlclirs

CTUUNEDCEARCHIVES - -

Od3y ANUTHIIH 0233y WH2e:T17

S6. B2 434

T

bt



cclonn

Trs loa fuyg megrnge
Y oic 3 in driotred ehar.
= er Ldndizared by the
Fropet aymboal,

L NS :
m———
_DL Ty Lertey

NL=Nizht Lemer
LT-lmunlﬂol\l’
w. P Mamrsmary PREDIDKNY ) = ?’

A Lettr Telegram
Th¢ Sling time shown in the Zure tine on domeusic relrgram, is STAN cal receiptis ST AL AR Dy HME 2t paing a;r.'
i ra'va L ‘
~ Ton

_ e PARD TIME ot point of arigtn, T, ; ey
S RN e T 1M i STANE il

- _.TELEGRAM‘::&, _»sn«-

vidfe podiux mocuesien uy zsnzam G

DR C L DUNHAM.; DIRECTOR OF B

’DEAR cucH I, HAVE fo OBJECTIONS 0 ANY
| corrESPONDENCE BEING CIRCULATED 1T Dy
HOWEVER AWD T WILL TRY 10 Dﬁ&ﬂ;UP A
THE & MEETING“ TR

e —— . U

- — e T e e e - —r
P e = <. ‘
S ey Il S TP S S P e L e L :
Ruat - R SRS e T ..y-.-., ---_,—
- C e, . p o PR
. - = . . N Rt SR TER E ey
. e . -._.__-_,_". —

. . v ’-gw *r-'.'."'?"'
8 RoE LRCIVIED

/56

02 d Od3d ANUTHOIH 00334 WH28:1T <6, 82 434



(--‘I. . 7y
- “ '
OAK RIDGE INSTITUTE OF NUCLEAR STUDIES
INCORPORATED

r. ©. ROX 117
QAK RIPGE. TENNESSEE S

~ g ~ 5

uMESiCAL DIVISION Fe'bﬂ!-?y 5: 1957

Se1onns

Dr. Cu L. Dunhaz

Director, Division of Blology and Madicine
United States Atomic Energy Cozmissioa
Weshington 25, D. C.

Dear Chuck;

Ir. Potts recently called on me for a summary of Sr-Ca
diecrimination factors that Dr. Libby could use. There i3 attached
for your inforzation a copy of the material forwarded. This is
essentlally the same &5 presented before your meeting or intermal
gmittera in Dzcember except that results on & 9 year cld boy have

cen added, :

Best regards.
Sincerely yours,
C. L. Comar
Chief, Bicuediecal Research
cre/im
‘z‘.:-n:-].nls;:.n.x'eM . sty US DOE ARCHIVES
ces « M cer '
326 US ATOMIC ENERGY
br. 8. Foth RG COMMISSION
Collection 2o '/ZJAA;%’ 7/&‘1%
Box 324

Tolder /‘\-‘*j}-,yr‘ Wﬁ 3, 'J:ZJ

STATUS 'R
s@m&m fiof)

18338

Wy

" US DCE ARCHlVEE
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J 3, 1957 .
ST S 1) 2%

Dr. C. L, Coosr, Chief

Blcredical Rescarch

C=k Eidgo Instituts of Euclear Stulles

P. 0, Seax 117 - Lz
Cok Fidge, Tenaessce .

Bear Pr. Comars

Thapk you for your leotter of Decacber 283, 1955. ia
wvhich you eanclozed reorints exd otber mriericl eoa
Sr-Ca dicscriminztion., I en very glad to hevs it.

Yo sppreciated your participating in our recent coo-
ference ia Washirgton.

Yours very truly,

Forrest Vestera
Sealth Fhysicist
Division of Bielezy sard ¥odicine

: US DOE ARCIIVES
326 US ATOMIC ENERGY

RG COMMIZSION
- N * l
Callacﬁon_@v—%ﬁ-«e‘ﬂq Z/L“O'N’
// R
Box _ 3202 ’
r . ' - b ~
| =oldcr/w;7 %%/!5') -;ﬁ"

/min : | ' :
B3P _ STATUS VER _ _ .
A e ot mars 11/ foo
1/3/56 - b
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\
+ . RIDGE INSTITUTE OF NUCLEAR

INC S RPORATED

Q /UDIES

p. a, 20K 117
agAK RIDGE. TENNEESEE

Decester 28, 1956

wEDICAL DIVISION

Tr. Fosrest Western
Division of Biology and F=dicine
Uaitsd Stztes Atconic Enerey Co—1ssion

Wasnington 25, D. C-

Tagr Dre. Wasiern:

Svst a cots to let you Ynov how ruch I enjoyed the conference
in Weshington. This W8S certzinly very helpful to ©= end brought out
a good zany points to thich ve shell LTy to g2t sO=T2 gnevwers; these
are the srz2ller points, of course. '

you rermber {1t or rot but oy first
-czlcium aiscricinztion cem2 gbout bscauvse
t the R=nd Confer:nce in
racent work in cese yom

I &3 not sure vaether
~nts on the stroatiu=
with you end VWalter 2
+acha2d sozs of our
terial.

exraeric
of thoe discucsions
Ssnta Mspica. Taere is et
teve pot already recelved this &2

E~8t ragardse.

Sincerely yours,

%QW

C. L.
Calef, Rlozedical fzsearch

cio/im

Thelosure
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C. L. Comar

12/3/56

Sore Recent Raeferénces on Matabolism of Fission Products

"Radioisotopes in the Study of Mineral Metabolism", Prcgress in Nuclear
Energy, Series VI Biological Sciences; Vol. 1, 153 (1956). Review of
metabolism of calcium, strontium, and iodine from standpoint of
physiology, nutrition, end health hazards of fission producta.

"Comparative Utilization of Dietary Sr 90 and Calcium by Developing

Rat Fetus and Grewing Rat”, Proe. Soc. Exp. Blol. and Med. 88, 232 (1955).
Ratio of Sr to Ca utilization from diet was 0.28 for the ret and 0.20 .
for the fetus.

"Strontium-Calcium Discrirination Factors in the Rat™, Proc. Soc. Exp.
Biol. ard Med. 92, 859 (1956). Definition of terms, description of
double tracer experirents. Ratio of Sr to Ca utilization from non-milk
diet was 0.27, from milk diet, 0.51; this was related to absorptive
Process. Absorptive and urinary discrimination were mwost important.

“The Influence of Awino Acids and Other Organic Compounds on the
Gastrointestinal Atsorption of Calcium 45 and Stroatium 89 in the Rat",
J. Nutrition 59, 371 (1956). Ilactose, lysime and arginine almost
doubled Ca and Sr absorpiion im the rat. Sr absorption was increzsed
by these substaices more than was Ca absorption.

"Absorption of Calcium and Strontiuvm From Milk and Nonmilk Diets®,
accept=d for J. Nutrition. Milk increased markedly the absorption and
retention of Ca andjor 5r in man, rats, and cattle. No effect on
rabbits or chicks. ' i

"Specles Differences in the Castrointestinal Absorption of Ca 45",
submitted to Arch. Biochem. ILysine, arginine and skim milk increased
Cz absorption in rats but not in chicks. The effects of these
subsiances and Vit. D vere generally additive.

"Endcgenous and Biliery Excretion of Calcium-U5 and Strontium-897,
Arch. Biochem., in press. In the dog, twice zs much Sr was excreted
in the bile es Ca, and 204 more Sr through the intestinal mucosa. The
contribution to the over-all discrimination by these routes was small.

“The Comparative Matabolism of Sr 89 and Ca 45 by Bone Growth im Vitro”,
accepted for Proc. Soc. Exp. Biol. and Med. Using chick embryo bone

in tissue culture, Sr entered bopne 1.08 times faster than Ca but was
relezsed 1.2 tices faster thzan Ca. -

"Differential Removal of Sr 85 and Ca 45 From the Skeleton of Rats
as Deter—ined by Peritoneal lavage®, in preparation. By use of
peritoreal lavage in repnrectomized rats it was shovn that Sr vas
preferantially released from bone by a factor of 1.3 over Ca.

US DOE ARCHIVES '3



Madfcal Division, ORINS
¢. L. Comazr and R. H. Wesserman
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SURVEY OF STRONTIUM-CALCIUM DISCRTMTNATION
{Steady state; norwal diets and Sr levels)

1. Strontivm-Calelum Ctserved Ratio (GR) ‘

sr/fca of sample
r/Ca of precursor

2. Strontium-Calclum Discrimination Fecter (DF)

OR, s mple precursar ™

OR = (DFYy )(DFp)(DF3)-- ... (DFy)

3. Rats - milk vs non-»ilk diets

Milk Non-Milk
ORpone ~diet 0.57 °.27
ORponys-diet 0.46 0.21
ORyrine-dist k. 5.2
ORplcod-diet -3 -
: DP, 0.8% 0.88
4 urinary
DPbgorptive 0.88 0.3%

L. Facsle, 72 ycars old, cervical carcinama; Sr 85 and Ca LS given in pilk
+ith each weal for 1O days. '

ORp1ood-diet 0.60
ORretained-diet o.Th
ORyrine-diet ».8
ORrlood-diet )
DF, 0.86
urinaxry

DFa'bsarptive 0.71
Sr 85 retained w278
ca U5 retained 57.6

5. TFemalms,:. s old, ovarian tumocr; Sr 85 and Ca 4S5 given in milk vith
each !weaiz. f_:at:e_IS' dnys (dats not complete).

ORpjacd dlet .45

6. Placentsl transfer, norral rate.

~ 000
ROER®

Onbody of dam-diet.
absorptive .

DFyripary

DFplacents)-dan

'

2 KN

ORfotus-diet
absorptive
Furinazy
DF, plecental) fetus

00D O

7- Placertal transfer, norral rabbizs.

thcental—fztu: 0.49

8. lactation

Dalzy cows OR.yyy. aget 0.1h (aifrferent anirals)
Goats®™ O%4 1k-diet 0.16, 0.19
ORplocd-atet 0.2, 0.32 -

#» 2 animals on Sr 89 and Ca L5 for 12 days; data not coupleted or verified.

Chiannk

i _ _ . .
S mada 20 LA, Leaclrrman
US DOE ARCHIVES
CR,. T 0TS
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Modical Division, QORING
€. L. Comar and R. H. Wasserman
12/13/56

SURVEY QF STRONTIUM-CALCIUGL DISCRYMINATION
(Stendy eiate; normal alets and Sr levels)

1. Strontium-Calcium Observed Ratio {OR)

Sr/Ca of scemple

OR; smple -preeursor = 5 /Ca of precursor
2. Strontiuvm-Calcium Diserimination Fsctor {oP)

OR = (DF) )(DFo){DPy).....(DF,)
3. Rats - milk v6 nou-21lk dlets

Milk
ORpone ~-dict 0.57
OBz -diet o.u6
ORyrine-dtet .
ORplo02-alet -3
oF 0.8
wrinary
Fabs orptive 0.58

Non-M 1k

o.27
0.2
5.2

0.83
0.34

4. Fapale, 72 years old, cervical carcincra; Sr 85 end Ca 45 gj.vén in ollk

vith ¢ach weal Tor 10 days.

ORn1ood-diet 0.60
ORrotained-diet 0.7%
ORyrine-diet 0.8
ORplana-diet -
DFyrtnary 0.86
absorptdive o717
2r 85 retained L2. 7%
Ca LS retained 57.6

S. Female, 37 years old, gvarian tumor; Sr 835 and Ta L5 given in milk with
each meal?ot 15 days (data not corplete).

ORilond dlet 0.4

6. Plaeental transfer, normal rate.

ORody of dsm-dfet o-28
DF, absorptive 0.h2
DPurinary _ 0.63
DFplacental -dam 1.22
ORpetyus-diet c.17

abgorptive 0. 22

urizsry 0.83
Drpla:enml—fetus 0.65

7- Placentel transfer, norcal rabbita.

DPplacental-fetus - 0.49
8. lactation

Beiry covs OR 1y _gtet 0.14 (different anlirals)
Goats™ OB 1% -dlet 0.16, 0.19
O 1ood -diet 0.2, 0.32

hh10NNH

US DOE ARCHIVES
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% 2 anirals on Sr 83 apd Ca LS for 12 days; data not completed or verified.
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Decerber 21, 1556

| US Don e e |

Dr. William ¥. Feuman 326 US ATOMIC E‘IERGY j
Chief, Biochemistiry Sectlion COXDMISSION

Atonic Energy Project ‘

School of Medicine and Dentistry ‘o'l 1%7{_&(&;}5{ /KMQW&

The Uaiversity of Rochkester

P. 0. Box 287, Station 3 jzm 3o g
Rochester 20, New York i

d ]?‘uf{?f}rﬂ&g;k., —?}%/7{7 -
Dear Dr. Beunmang Lo

I sppreciate your extremely helpful letter of Decexder 18. ¥ay
I have your permission to circulzte a2ll but the first and last
paragrephs wvhich are urnrelated to the maln technical content?

With reference to your final paragraph, I certainly agree that
whatever our general political or socioclogical attitudes be,

all of us mst and should contribute to the scientific study.

I wvas very interested in your cuments about the significance

of ths data obtaired on ribs and other operative raterials. I
agree with you that only the average can be derived from these
éata at the present. Plans are being rade to do further work

on their significance for the distribution curve. T am now in
discussions with one of the Sunshine researchers on this point,
He gets a very large spread from his rib data vhich s entirely
out of vith the spread observed for natural Sr and for whole
body S burdens from stillborn babies.

I think your overall factor of 7-12 looks a little bit lower than
the Sunshine data themselves indicate, although certainly not ocut
of the range of possibility at the present time. Things are
sharpening up ratber rapidly though, and I hope before long ve
will know better from Sunshine data themselves. We certainly
mst repeat Comar's work on the plant-to-milkx factor.

Sincerely yours,

W. F. Libdy
cct Dr. C. L. Dunham, AFC, ¥W=shington

STAT, §Zil?m /
2/ g ccre i PA /o )
e TE 7 i i 181463
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Dr. Cyril L. Coz=r

Chief, Picoedical Research

O~k Ridge Institute of Muclzor Slulles
P. 0. Lox 117

C-k Ridge, T:nacscoa

Tear Cyrils

I vonder vhethor you would te so kind es to glve ra your
cozsidered estimate of the avercge factor by which ths
trreq body discririnates 2ninst Sr reletive to Ca in its
ecsiriYatlicn proccsses. I e cscfllating between foctors -
¢{ 2 erd 10 at tte rresent tiz2 end I wish ve could settls
ror2 fircly on a valus. Sunshine data therselves would -
Ferhazs Irilcate a fecotor of 3 4f you take the body burden
of 4wo or threc-yesar 0ld chiliren and cocpare it vith rilk
in the com2 erea. In this coonaction, ry Cctoder 12 spcech
czta Tfor Inmons ere hich bocerna they vere oncioidve rotarisl
ia genirel, end thoy shld be coirected dowiniud Ly the
ratio of the piclup for the rotoriel uscd, cuch es rids,

es cc.pared to the vhcle sheleton, Dr. D hos these
fectors In hand end viza b2 co:ldes than to 12 &3 vo obe

toin 0.35 §.U. for childrea ard 0.13 S.U. for cdults at the

exd of 1955.

Sincerely yours,

¥. F. Libby

ccs Pr. C. L. Dinhenn
Dr. J. L. KQp

/

7

S,
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UNITED STATES
ATOMIC ENERGY COMMISSION
WASHINGTON 25, D. C.

Decerber 12, 1556

Ir. ¥illiax P. Feuman

Calef, Biochexistry Section
fioale Bnargy Project

School of F:dicine end Dentistcy
Ti2 Uaiversity of Rochoster

P. 0. Box 237, Stztion 3
Rochester 20, Few York

Pzar Dr. Lieuxrang

I wvonder whether you would be so kind as to gilve me your
considered estimate of the average factor by vhich the
hucan body discrircinates aczinst Sr relative to Ca in its
assirilation processes. I sm oscillating between facltors

of 2 and 10 st tk2 present tire and I wish ve cauld settle
rore firmly on & value. Sunshinz &sta thecsalves would
parhaps indfcele a factor of 3 if you take the body bturiea
cf tvo or thraz-year old childrca and ccipsre it with 21lk
in the sars arza. In this ccan:zcticn, Ly Octoter 12 gpacch
&sta for humzrns are hich baczuce they vera gparative raterial
in g=neral, &1l thay should te corrected dowvavard by tha
ratlo of tha plcip for th2 raterial uscd, such &s rids,

28 capared to the whole sicleton. Dr. Kulp has thess .
facters in kand and wken he &;)lies than to ths data we cb-
tein 0.35 S.U. for children end 0.13 S.U. for adults at thse
erd of 1G55.

Sincerely yours,

H. ¥. Libby

ces Ore. C. L. Duinhen
Dr. J. L. R11p
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rr. Co Lo Com

Chief, Floaedical Fesezrch

Cak Fidge Institute of Wuclear Studies
P.C. Pox 117

(ak Fidge, Tennescee

Tear Cyril:

Tharnks for the drzft of the strontium report. To put all the material
together so promptly mmst have been somewhat of a chore. Alexander
(Ceo. V.) and Ralph lusbaum have given me the latest srectirographic
drnta on stsble Sr and Ca analyses of human ribs and diet, Our present
value for the observed ratio of (Sr/Ca) bone ¢ (Sr/Ca) diet is 0,1k +
C.03. This applies to the whole populaticn, using 0,72 as the fraction
of dietary Ca which coues from milk prcducts, and 0,28 as the fraction
cozing froa vegetables, fruits and cereals, I would appreciate it if
tﬂ_e e -clcsed sheets froa Ralph and Elex could be included in At achoent
of your craft,

Test rogards to you and Mrs. Conar.

Cordially,

W. S. J‘acConald o e

US DOE ARCHIVES
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OAK RIDGE INSTITUTE OF NUCLEAR STUDIES

INCORPORATED
P. O. BOX 117

OAK RIDGE, TENNESSEE

MEDICAL DIVISION

COH

o
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Dr. Willard F. Libby

June 5, 1957

United States Atomic Energy Commission

Weshington 25, D. C.

Dear Dr. Libby:

I appreciate very much your sending we copies of correspondence
and other material in connection with the strontium problem.

This

is very helpful in keeping me abreast of developments in other

laboratories.

I was espacially happy to receive the copy of Eardin Jones'
letter to you in which he registers agreement with some of our

discrimination data.

end Bill Feuman.

I have no objection, as a catter of fact I
rather welcome the healthy skepticism of colleagues like Hardin Jones
As you will note, vhen they really sit down and

look over the data carefully they usually come up in good egreement
with our results end intarpretations.

Some very recent work on patients receiving double tracers of
strontium and calcium on a nonmilk diet is still giving us a discrimination

egainst strontium not much greater than 2.
every effort to see if it is possible that a discrimination as high as 8

ray occur; at the present time, however, we have no real indication of

this.

Best regards.

c1e/ jm
cce: Dr. Charles Dunham

VERIFIED L//\/ L
. Y (
' DATE Q/a 2/ )

pepartment of Energy
Higtrrian's Qffice
: ARCHVIE

- Very truly yours,
-/ '

s

C. L. Corar
Chief, Biowadical Research

We are, hovever, exerting

s, US DOE ARCHIVES

826 US ATOMIC ENERGY
RG COYNISsingy

‘

Collection

Box 21‘()—

Folder S 08 #ve Coog -Com AR efa/
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United Statces
ATOMIC ENERGY COMMISSION
tlashington 25, D. C.

December 13, 1955

Dr. Cyril L. Comar

Chief, Biomedical Research

QOak Ridge Institut e of 'uclear Studies
P. O. Box 117

Oak Ridge, Tennessee

Dear Cyril:

T wonder whether you would be so kind as to give me
your considered estimate of the average factor by which
the humen body discriminates against Sr relative to Ca
in its assimilation processes. I am oscillating between
factors of 2 and 10 at the present time and I wish ve
could settle more firmly on a value. Sunshine data
themselves would perhaps indicate a factor of 3 if you
take the body burden of two or three-year old children
and compare it with milk in the same area. In this
connection, my October 12 speech data for humans are
high because they were operative material in general,
and they should be corrected downward by the ratio of
the pickup for the material used, such as ribs, as
compared to the whole skeleton. Dr. Kulp has these
factors in hand and when he applies them to the data we

obtain 0.35 S.U. for children and 0.13 S.U. for adults
at the end of 1955.

Sincerely yours,

W. F. Libby

cc: Dr. C. L. Dunham
Dr. J. L. Kulp

Identical letter to:
Dr. Austin M. Brues, Director
Div. of Biological & Medical Research
Argonne National Laboratory
P. 0. Box 299

q U Ulﬁnf%tﬂ I1llinois
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0AK RIDGE INSTITUTE OF FUCIEAR STUDIES

P, 0. Box 117
Oak Ridge, Tennessee

Medical Division

December 20, 19356

DI’. 1’]- Fc Libby
United States Atomic Energy Commission
Vashington 25, D. C.

Dear Dr. Libby:

This is in answer to your letter of December 13 requesting an estimate
of the factor by which the human body discriminates against strontium
relative to calcium.

Attached is a survey of experimentally determined discrimination values.
It is noted that the values for the three patients will be of the order
of a discrimination against strontium of about two. This is in agreement
vith the value for rats on a milk diet. Recognizing that these are abnormal
individuals although not particularly in relation to calcium metabolism, it
would appear that a value of about two would be reasonable to use at this
time. Other work should be forthcoming that will be more precise and perhaps
gives some information in relation to children.

Dr. Blair, in Washington, handed me a letter to you from Bill Meuman
expressing scme doubts about the milk discrimination factors. ‘'ithin the
next day or so I shall write you a longer letter indicating scme of our
reasons for the factor of about seven as we now see it which apparently
Neuman has overlooked. Also I am not entirely convinced of the correctness
in applying a factor for cot "ection of rib values to the whole skeleton.
Such a factor would vary depending upon vwhether one is talking about single
exposure or lifetime exposure. For single exposure it would be rather large
as is shown in Kulp's data. For lifetime exposure I would expect the
factor to be closer to one although this is a point upon which definite
evidence can and should be obtained.

I am sorry that I was not aware of your letter until I returned from
Jashington and therefore could not answer you sooner.

Sincerely yours,

C. L. Comar
Chief, Bicmedical Research

CIC/im

Enclosure

cc: Dr. C. L. Dunhanm
Dr. M. H. Brucer
Dr. J. L. Kulp
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SURVEY OF STRONTIUM-CALCIUM DISCRIMINATION
(Steady state; normal dicts and Sr levels)

C. L. Comar and R. H. Wasserman
Madical Division, ORINS
12-13-56

(This table contains some unpublished data and should
not be quoted without permission of the authors.)

1. Strontium-Calcium Observed Ratio (OR) Refercnce 1

- Sr/C a
ORSample-precurSOr - Sr/Ca of sample
Sr/Ca of precursor

2. Strontium-Calcium Discrimination Factor (DF) Reference 1

OR = (DFl)(DFz)(DF3).....(DFn)

3. Rats - milk vs non-milk diets Refercnce 1
Milk Non-Milk

OR 0.57 0.27
bone-diet

ORplood-diet 0.46 0.21

ORurine-diet .

OR k.3 5,2
Blood-diet

IFyrinary 0.3k 0.88

DFabsorptive 0.68 0.34

4. Female, 72 years old, cervical carcinoms; Sr 85 and Ca 45 given in
milk with each meal for 10 days.

ORy1o0d-diet O'b?
ORretained-diet O.7h
ORyrine-diet 2.8

ORp100d-diet

DF . 0.86

urinary

DFabsorptive Q.77
Sr 05 retained 43%

Ca 45 retained 57%




-2 -

5. Femele, 37 years old, ovarian tumor; Sr 85 and Ca 45 given in
milk with cach meal for 15 days (data not complete).

ORy1o0d-dict 0.50

6. Male, 25 years old, chronic granulocytic leukemia; Sr 85 and Ca 45
given in milk with each meal for 10 days.

o) 0.52

Rplood-diet

7. Mele, 9 years old, cerebellar medulloblastoma, Sr 85 and Ca 45 given
in millk with each meal for 5 days.

ORpiocd-diet 0.52
8. Placental transfer, normal rats. Reference 2

ORyhdy of dam-diet 0.28
DFapsorptive 0.42
Dgurinary 0.353
DF,1acental -dam 1.22
Beetus-diet 0.17
DFopsorptive 0.h2

wrinary 0.03
DFplacental-fetus 0.65

9. Placental transfer, normel rabbits.

IF 1 acental-fetus 0.49

10. Lactation

W)

Dairy cows  OR_ i1y _giet 0.14 (different animals) Reference 3

Goats'* ORpinyc-giet 9-16, 019
ORplocd-diet 0-21, 0.32

¥ 2 animals on Sr 89 and Ca 45 for 12 days; detae not completed or veriried.

REFERENCES
1. Proc. Soc. Exper. Biol. and Med. 92, 859 (1956).
2. Amer. J. Physiol. (in press).

3. Progress in Nuclear Energy, Series VI, Biological Sciences, Volume I

. (1956); Persemon Press.
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OAK RIDGE INSTITUTE COF NUCLEAR STUDIES
P, 0. Box 117
Oak Ridge, Tennessee
Medical Division

January 9, 1957

Dr. W. F. Libby
United States Atomic Energy Commission
Washington 25, D. C.

Dear Dr. Libby:

This .is an additional answer to your letter of December 13
in regard to the Sr-Ca discrimination problem. I am especially interested
in discussing Dr. Kulp's ideas about correcting rib values to whole
skeletons and Dr. Neuman's letter to you of December 18 particularly in
regard to the milk discrimination factor. Rather than detail the
theoretical aspects (which would take at least 30 minutes in front of a
blackboard) I should like to stress the experimental data.

1.  The Milk Discrimination Factor

Previous results with rats have shown that one gets the same
discrimination results by either lifetime feeding of Sr¥*/stable Ca in
constant ratio or short-time feeding of Sr¥/Ca* in constant ratio. Since
lifetime feeding with livestock is impractical one has to rely on the
validity of double tracer experiments at present. Eventually these
should be checked by stable Sr analyses on feed, bone, and milk.

Table 1 presents a double tracer study with goats in which steady
state conditions were attained. It is noted that the discrimination
against strontium was 0.18 or a factor of about 5.5. Experiments with
dairy cows were done before the double tracer technique was used and are
summarized in "Progress in Nuclear Energy - Biological Sciences,”
volume 1, page 183, Pergamon Press (1956). These studies were done rartly
as single dose and partly as daily dose (steady state) experiments with
Sr¥ and Ca*., The average discrimination against strontium was 0.1h4 or a
factor of about 7.

In a recent summary of survey results the following table appears
(A.E.R.E. HP/R 2056, Harwell, Berks).

Relative Sr 90/Ca Ratios Normalized to Vegetation = 100

Vegetation Animal Bone Milk
U. S. 1953 100 30 16
U. S. 1955 100 20 15

U. K. 1955 100 Lo 9

R S U R N I ]
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Dr. W. F. Libby -2- January 9, 1957

It is noted that the discrimination between vegetation and milk
is in reasonable agreement with experimentally determined values. The
high U. K. discrimination is rather unexpected.

In regard to Dr. Neuman's letter I am certainly in agreement that
mechanisms are frightfully complex and am enclosing a recent reprint that
represents a great deal of effort on this problem. However, these
considerations have little if any bearing on the experimentally determined
discrimination values. I hope that Dr. Neuman will visit us and go over
all of the data. I would especially like to point out Table 1 of the
attached reprint that demonstrates no differential pammary secretion of
calcium isotopes 40 through 40 as determined by the mass spectrograph.

We are still ccmewhat uncertain bout absorptive discrimination in
ruminants; our first thoughts were that there was none, but some recent
evidence indicates that the endogenous losses may complicate the picture.

2. The Relationship of Rib to Skeleton Values.

If Sr* is ingested by individuals whose bones are already formed
there will be a definite and well-known pattern of distribution with some
areas of bone showing much higher levels than others. This 1s amply
documented in the literature and is in agreement with Table 1 in Kulp's
Torthcoming Science paper.

If an individual's bones are formed from a diet with a constant
Sr/Ca ratio I would theoretically expect a constant Sr/Ca ratio (related to
the dietary ratio) in all bones of the individual. Experimental support
for this is found in Figure 3 of (A.E.R.E. MRC/R 2030, Herwell, 1956
"Trace Elements in Human Tissue"). These workers found essentially the same
S»/em of ash in different bones of single individuals. Of course, if thre
Sr 90 level of the dietary were increasing one might expect to find higher
levels in more recently formed areas of bone.

My personal feeling would be to report the rib values as obtained.
If tumor induction or other change is related to the local concentration,
as vell it might be, then such values even if higher than other bones might
be more representative of potential damage.

3. Over-all Human Discrimination

As indicated in a previous letter, Sr*/Ca* given to 3 patients in
milk with every meal for 10 to 15 days showed & discrimination against
strontium by a factor of about 2. I do not understand the reasoning frcm
single dose data in Kulp's Science paper by means of which a discrimination
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Dr. W. F. Libby -3- January 9, 1957

of 9 is proposed. Based on above evidence and socme of our rat data, I
rather think that there would be little change of Sr¥*/Ca* ratio in bone
with time under conditions of constant intake of 8r¥/Ca*. But this must
awalt face to face discussion.

L. Summary of Discrimination Data

As a matter of interest there is a listing of physiological
processes that may contribute to discrimination and for which there are
experimental date (major processes probably contribute a factor of 1.5
or more).

Physiological Process Data on

Absorption from gut (major) rat, man (ruminant data is in question;
Urinary excretion (major) rat, man, dog

Movement from blood to bone (minor) chick embryo bne growm in tissee cultre
Movement from bone to blood (minor) chick embryo bone, rat

Biliary excretion (minor) rat, dog

Endogenous excreticn (minor) dog

Fetal transfer (major) rat, rabbit

Secretion in milk (major) goat, cow

5. Plant to Humen Discrimination

Assuming that 00 per cent of the dietary calcium is of milk origin,
I would conservatively estimate over-gll discrimination as follows:

discr. fract. discr.
fract. discr. from of Ca from
of Ca from milk to from plant
frcm plant human non-milk  to human
milk to milk bone source bone

(0.8) x (1/5.5 to 1/7) = (1/2) [} (0.2) x (1/2 to 1/3.6) = 0.17 to 0.11

or an over-all discrimination against strontium of 6 to 9. Total fetal
discrimination would then range from 12 to 108.

Data that are badly needed to firm up the above estimates are:

1) Discrimination in children

2) Discrimination in human beings of non-milk calcium as normally
consumed
3) Fetal discrimination in human beings
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6. Data That Are very Badly Needed

1. Physiological response of large mammals to levels of Sr 90
(Cs 137) in the diet from time of development in utero until death.

I will be glad to expand on any of the above points if and when
desired.

Best regards.

Sincerely yours,

C. L. Comar
Chief, Biomedical Research
CIC/im
Enclosure

cc: Dr. M. Brucer
Dr. C. S. Shoup
Dr. J. L. Kulp
Dr. W. Neuman
Dr. C. L. Dunham

Lg91a00h
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CoRY
Table 1
Strontium-Calcium Discrimination in Lactating Goats

(Sr 89 and Ca 45 fed twice daily from
August 23 through September 4)

GOAT B CGeAT W
% of daily dose % of daily dose
per per
liter milk liter milk OR
blo.a
. Ca 5 Sr 89 OR*wilk diet ORvicod diet CA L5 Sr 89 ORmilk giet diet

ug. R

2k am: .18 .033 .18 .075 .039 .52
pm .31 .0L6 .15 .16 .03k .21

25 am 1.5 .28 .19 .70 .12 17
m 2.8 . 5h .19 7T .22 .29

26 am 5.9 .86 .15 2.4 .22 .092
m 1.1 2.9 .52 .18

27 am 5.6 1.1 .20 3.2 .51 .16
m 5,9 1.2 .20 3.2 .59 .18

28am 353 1.5 .21 3.4 .57 L1k
m 56 1.3 .20 3.7 .6k 17

29 am g 7 1.5 .22 L6 3.6 .71 .20 .22
m 7.0 1.5 21 3.8 T .20

30 am 4,3 1.3 .21 i 3.8 62 .16 .26
m  §,3 1.4 .22 3.5 67 .19

3lam §,6 1.h .21 .32 3.7 .68 .10 .20
m g7 1.k .21 3.8 .68 .18

Sept.:;

lam §.5 1.3 .20 .3k 3.4 .61 .18 .23
m 6.0 1.5 .22 3.8 .6l .17

2am 6.8 1.2 .18 .24 3.7 .Sk .15 .21
m 6,2 1.2 .19 3.8 .57 .15

3am 6.2 1.1 .18 24 3.6 48 .13 .13
m 5.8 1.1 .19 3.5 A9 b

Lbam 6,1 1.1 .18 27 3.5 Lo L1k .13
m 6.0 1.1 .18 3.7 .51 .14

5am 6,1 1.1 .10 .ok 3.L h9 L1h .21

Avg. .19 .32 Avg. .7 21

Sr¥/Ca* in milk
Sr#/Ca® in diet

* ORmilk diet =
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