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22 January 1360 

Dr. A. C. Anderson 
School of Veterinary blodicino - ( , .  -. ’! P-92-045 . < tiniverritp of Cslifornia 
Cavlis, California mx *. 

Dear a u t  
I; roorived thlr WOOL three copier of an undated, uarfgned, 

bp8ga document t&%ld n&xporlmentrl Doli- f o r  t h e  S t m t i m  
90 and Radim-2E6 Experimentu. 
nlttal letter I am guesshg that perhapr th ir  i 8  the rorirod 
t o r r i ~  of tha pertinent part8 of the tentatlvr minuter of the 
22-23 Juro 1959 mooting a t  Davir -oh you circulated for COPI 
m a t  2n A u g u s t  1959, and that you would l i k e  to  have cormneat8 
on tho presrnt draft. 

f am clzrcloring another copr o f  my l e t t er  of 31 A u g u r t  I959 
wNch gam 8 IIumber of detailed mggertions and cements, naaf 
of which so= not t o  hate beon In vlev vhrn t h o  prersnt draft 
ma writtal up. 1 f e e l  that a number o f  t h e  p o b t r  mada there 
rhould be Incorporated in tho minuter. Dr. 3ruaer9r note8 and 
d n e  appear to a p o o  very -11 bacau90 there aro a nmbor of 
poiatr of overrap vith his letter t o  you dated 18 J.zruarp 1960 
w i t h  VNch I am tn fu l l  aareammt. 

sharply from the agreglantt reachod a t  all of tho prariour 
plSnning sessions. Thir 1s tho numbering of the doragm lerslr 
in tho-Sr ingestion and injection S O f 1 9 8 .  It had bora firmly 
agr^r?-! to c n l l  t’..~ top  l ? v o l  the “ 5  level”.  Pour Eia Inlaction 
series continues to b e  properly numbered from the b level down 
t o  the 0 level, or control. Your top Sr leva1 rhould alro bo 
called the 3 l eve l  becaurr a11 tha dorimotrlo rrtiaater have 
been nrdo oa a b a s i s  of approximately eqavdernt  t0 f ic i tJr  for 
the  top Sr Ingestion level  
also for tha 4 
ing thc, 5 l e t 0 5  l a  the drriro for aary correlation vith the U t a h  
doraga ladder8 vhere the  top levo1 i r  called the 5 l rre l  for 
each of tha rad ioact lva  materials used. 
l eve l  i s  b level because i t  is designed t o  g i r o  approrlmatelp 

Although th8rO VllS no tram- 

Rather th.n colplamnthg point by polnt on tho nev draft, 

There i r  on. feature of thm n w  mlnuter W c b  derlater 

and the tap Ra lnfect lon level ,  and 
3, 2, and i levelr .  Tho racond reiion tor adopt- 

Pour top Zngertlon 

, , b  .. 
1 ’-. . 00132335.001 



3r. A. C. Anderson -2- 22 January 1--,6Q 

the same skeletal radlat iou h s s  in  rads as tho S l eve l  of 
Sr injection at U t a h .  

minuter, but at the 4 level a t  in a l l  prevlour nlautea 
is exzictly the sitae 81 the 4 level Sr in jeo t lon  in  Uta 

Xn addition, your singlo l eve l  of Sr 
injection is at tha 4 l s v e l  (not the 5 l eve l  a8 in the 

I strongly urge tbt you h e d i a t e l y  shift back to the 
derfgration of Isvslr 81 given in your prelinlnrry dnutes,  and 
in all previour correspondence and zilnutes. 

The basis on uNch theto levelr were deternined was spe l l ed  
out, ,Cor the record, OD page 2 of 4 l e t t e r  t o  you datod 31 
;.ugust 2959, 
w a  deolded a t  tbe 1957 met ing  to insert a group at the indurtrial 
P9L fg Sr-90 in hunanr. 
pc Sr /g Ca is designed t o  land at C.02 +e S&/kl a t  13 nontha, 
just about ddvajr  between the old industrial W L  of  1 )rc/70 ka - and the new industrial I P L  of 2 pc/'70 kg man. T h i o  level 
contains UJ racrltica anlmlt  instead o f  *.e usual 3, becauro 
tha retention wfll probably be too small  t o  peraLit bremsstrahlung 
neasureglantr and w i l l  be ertinated b j  H-ray countin& on specinens 
fron the enlarged group of 10 serial sacr i f lce  -18. 

In adation to *&e 5, 4, 3 #  2, a d  1 level3 it 

Your lowest, or 0.3 eve1 or 0.99154 

Referring t o  your $ tea  5 on pado 3 it vi11 naL0 i t  much 
easier for a l l  uho ara concernad in the conpariron between your 
result6 and thosr obtained in '&e U t a h  experhent i f  you vould 
use rubatantially tho sane nunbaring ryotem tor your aniualr a8 
I s  used a t  U- The dogtr identlffchtion number w i l l  then in- 
cludo a lettar which ilrdicotes the Oogfs SOX:. 
the ideal coding system, and the one which f thought we had a l l  
agreed to, I s  t h e  following: 

Vhat seemed t o  bo 

treatment; 3, D, S, or X 
groupm , or consocutlve 

order 
This could be divided betweon the  two earl tf you want to. A 
sex coding onto t h e  animalls Identification number W i l l  be  In- 
portant t o  have in  your recorda, even if i t  I s  not needed in 
the f i e l d .  

The Ro doso table I 8  flxod and l a  correct a8 glvea in your 
new ninutss. 
%s given in ay letter or 31 August 1959. Your footnotr 9- Levels 
to b e  quoted from Salt Lake C i t y  sxpsrlmentr.~ rhould be doletad. 
The first injection Is spec i f ied  t o  b e  glvsnffafter 14 nonths'by 

The bas i s  on which these doaager were determined 
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which war m e a n t  approximatrly 14.6 month#, 80 that tho 8th 
2nd final Injection would occur when the animal vas just 18 
months of age. 

Xy th ird  ;oint is thtt I think you should carorUll~ dla- 
tinguish betwmn w1cvelw, "group", and R ~ e r l e s ~ ,  perhapa mora 
or l e sr  as I lzdicated in the corrected copy of your prellmimrp 
nlnuter which I alro r.nt you in August .  
:?go 2, i tear 4, tho wrdr  group^ and "levelm seem to be used 
interchangeably. I would nrggert that "letel" have i t s  U8Ual  
ne-g 02 Cosaga level ,  that "group" aem t h e  consecutive order 
ln which the animals eater the experiment, exactly as the word 
is used la the Utah injectlon tzbles, and that nstrler" refer t o  
the type  of treatment, for sraople Injected Bo series, Ingested 
Zr series, etc. 

A definition of  "brief exposure" can be taken tron pago 6 
of zpr Rumst 195'7 lettsr t o  Zr. Claur, kuch r m r i z e d  the 14 
June 1957 meeting. 
Ra are the aost ly  t o  brief  exposurer of  the order of 3 yczrs, 
with A b h l s t r a t i o n  by either repeated intrevenou8 Injection or 
bjr roughly continuous oral ingestion. In order to i n i t a t e  the80 
exposure#, the "brief eqosuraw of the eoga I s  t o  be a rerler of 
8 injectionr over a period ~t 4 ~ o n t h r  ( 2 3 human pears), tram 
ago 14 to 18 r?onths. The rcd um dog8 are to  be caged f r o m  birth 
in tha same manner as the S d  d0gs.n 

In the present mhUt08, 

Thus "the human casea of Internally deposited 

i f t h  every good wish. 

ZDE:m8 
m c .  
cc; 3r. A.H.3ruer 

3. B.D.Bruner 
Cr. V.H,Langham 
Tr. L.E'.Tuttle 

Cordially yours0 
ORIGINAL SIG;IED BY 

ROBLEY D. EVANS 

Roblsy D. Evan8 
Prof e 8 3or of Phy Si C 8 
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25l August 1959 

pago 21 XI. A. 

page br XV. D. 

add 'Eer of serial recrlf ica dogs to  tm choam 
so 8 s  to l e r v e  a sex r e t i o  a8 d o r e  aa 
possible to unity l n  the cxpsriaentrl dogr for 
ecch doso laveleu 

adC ai..., use each dam only once, for fir8t . 
Utter,  on second oertrur c y c 1 0 . ~  

add I f ,  C, "All dogr in coxltml and 
oxporimental l o ~ o l r  to bo Fl generation, urd 
v l r g l n r .  

a i d  'Retention Ln tho o.&leve1 Srw dogr a 
probably ba too mall to pe-t broms8trdlhlg 
m s ~ : r u r ~ r n t r ,  mil rill b. ert l8atod by #-ray 
counting on rpeci.0~8 from UI enlarged group 
of 10 serial racrfilce a~~ lmal r ,~  

COPIED FOR 
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pago 51 IT, Bo 1. add mIdentify oach do8c looel  by I color- 
code for utenrl lr ,  d c t a  sheets, urd f e a ! i f  
p088ibl0," 

pago $ 8  IV. E. 3. add *If orrorr are mUe in 0.03 percrot of 
f o w U n g r ,  thore ropld be about 75 errorm in 
thr, orperbent. A l l  dotocted or surpoctd 
orrora must tm scrupulourly rocordd in an 
error log.  R-MP error l o g  caa bo urwl to 
tdent l fy  rarlour tnrr of  orrote aad te 
dorelop rethodr for minloirin( their ropotltton. 

Caaentr on the 2kporlmantaL Dose L8vot1, pago 4 8  are a 1  
follorr. 

1 IlOt8TIOH. I agroe r i t h  the r6luer g1r.n In tho c o l w  
.pc 6rgo/rc. In f a t b o a  
to r o c d l  h o w  thoro nusberr orlginab,od. The baric document f r  
chuck k y r t  l r t t er  t o  you dated 2 June 1959. Rtir rode U B b  of 
Map' bre~r8trrhlung mec-surem 

rotclhod an rrersgr of 19.5 yc Erg /kg body weight a t  an k g e  of 26 
months. lSap8, calculations inc'lcate t h t t  the accuaultitcd skclctrl 
rad ir t io  dose i n  rad8 would bz the s m c  (-8000 rad) l a  Utah 6- 
l e v e l  dog6 2.5 p a r r  --- 6nd in your s l a v e 1  dogs 

. h o r e f o r e  the tesltatlve dor lger  l i r t c d  i n  your 
hgenda for the 22 June 1998 s e e t l n g  were reduced (rbout 22 percent) 
t o  the ralue of 1.5 pc Br 
d t c r c e s l n g  fror the 5-level i n  thr: rc t los  113, l/Z, 113, 1/6, 116 
for the 4, 3, 2, 1, ana 0.Z-levels. 

dp burden, 2 do93 after the 1e-t 8r9' feedfnl, 
would t b  Sr95Ca r 6 t i o  in the feed c u l t l p l i e d  by tho g d & g  
body m i g h t ,  If the dfrcrlnlnst ion fcctor 1s unity, 
cE1clum valuclrr 14 g ch/kg used ln jour ugonda, and 12 g k / k g  
used in your minuter, froc which estimhter of the W p  burden c ~ 1 d  
t,c c c l c u 1 a t e d .  h a r e  ive ,  rerpoct i  ly, ertiaator of 21 p c  Sr  h 
for  tha 5-level dogs, and proportloncte valuos for t b  other doro 
:*veLa. 

6,ooetise io the future I t  may bo ioportrnt 

t s  on your two k a t  dog8 BS1 m d  582, 
rhich h e d  been fu! 1.63 vc Sr 68 /# p ( for  18 months?) and had 

l? you fed for 18 rocthr 8 ? l e t  containing about 

/g Ca for the 5-love1, and t o  doregrr  

The e s t b h t e d  

We havo two 

f 4s usad a t  the rect ing  f and 11) )IC fir 48 /kg (as g i v e n  tn your minuten 

11, ~r9* XIJXTIOY. me decis ions on t h o  sr9' infoet ion cer ie r  
mro, lf my notor aro aorroct, 20 experlmenkl Uogr plur 3 retia) 



RDEt par 
CCI D?. A. Y. Brue8 

Dr, He D. Pruner 

Dr. L. W. T u t t l e  
D r e  T. II. Langhm 

enc : 

r a c r i f l ~ ~ g r ,  to rocelve L ring10 +level W e c t i o n  of 
Ea be ST /kg  a t  age 18 months. It r a ~  felt that 20 mper1montal 
dogs, rather than 30, would suffice i n  t h i ~  one orperinrent bocruro 
tho comparFson &level  Sr90 in jec t ion  serles a t  Uteh rill bm only 
12 dogr. She control dogs would be the 63 0-level dog6 of th. 
concurrent zaCim in jec t ion  seriea, i n c  not  a special group of 
contr018. 

m78’ data on 3r90 retoit ion follorinr: 8 single in jec t ion  
refore you will expect a 
/kg merrwed 60 b y a  ?I6 8 h o W  27 peruant rotantion ct 00 e r y s .  

retention of about 0.27 x 32 
port-injection, 

9 .3  uc Er 

Ifl .  h 224 INJECTIOY. me ambers 1.23 p 
the &uta@, seem to be i o  the -one C O ~ W .  
tho i n j e c t e d  doi. for oech of 8 injectlono. 
dog8 a?. to recefre an b J e c U o n  of 1.25 )rg Pa/&( c v e v  2 week#, 
t a g i n n i n g  when they hsve p ~ s s e d  14 months of age and ending wttb th@ 
8th i n j e c H o a  F i t  about 18 monthr of Ggt .  
have ? O C e l T &  e t o t a l  of 1.25 x 6 
aa  sinslo-injection dose for the 5- leve l  Utcth rrdlur! dogs. 

For olamplo, the S-level 

Then a %leve l  dog d l  
10 pg Ralkg, which 1s the 

n e  a a t t a e t e d  retention of 7 w u l d  be k:d on the ersri*a-. 
fit, Utah where 25 percent r e t e * - i t l m  is found i.t 60 t o  90 deya port- 
tnjoct lon.  Beceuse your r:di.r?lr: inject ions  ci13 cover a tlme spm o f  
1L weeks, or 98 !F.vs, we night Pxvect  the 25 percect retention value 
(0.g. 2.5 ug ~ n / L r g  for the 5- lave?)  ts ocpur b t  ro-uy zo ~ F Y S  
after the  8th lnjoctfon, 

Plebse l e t  me hao?r I t  there er.- other 7olntr  i.hlcr\. r’muld be 
reviewed, or if my notes do n o t  agree with o t k r s  on atlg of the 
des ign Itern 3umt discussed. 

Wlth a w r y  good wish. 

Cor4ielly your#, 

ORIGINAL SIGNED BY 
ROBLEY D. EVANS 

Rob107 D. Evans 
Proferror of P h y B i C r  

I O b 4 f b 3  
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