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I.i UTZIT IO N AL 3 I oCH EM I S T R Y  L A  83 RATO x 1 ES 
MASSACHUSETTS INSTITUTE O F  TECHNOLOGY 

CAMBRIDGE.  MASSAC.dUSETTS L 

Zececbcr 19, 19.45 

Dr. Far re l l :  
_ _  

D r .  J o ? ~ i  T;. i'hamberleln hcs i n f o n e e  ne 
of his prelisinzry conversetion k i t h  y ~ u  concerning 
t h e  possiSility 02 conductfng a c1 ic i c i . l  -study E t  
your i z i r tL tu t ion .  Ee h i s  rez-uestee pe to Ei re  you 
fur her inZoraztion LS to t h e  purposes of t h i s  
in k e s t i g r ' *  L;on. 

+- 

to hzve G i t & , t i n  ~ctivities. 
hzre revealed. t h a t  aore t n a  5o"p of the phosphorus 

Chemiczl investigrtions 

in cerezls is combinEd in t 'ne f o r n  of phytztes. 
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c s l c i m  c e t a b o l i s r .  The poor of the world R U S ~  e a t  
d i e t s  Mgh in c e r e a l  c0nter.t. Thus, I t  i s  of consi6erLble 
importznee t h z t  we e s t a b l i s h  the significance of the effect 
of p h y t e t e s  U?OD h e r d  ae taM3sm.  
s t u d y  t h e  e r f e c t  of phytztes 011 i r o n  me tz ibo l i sa -  

Tie tiish first to 

In t h e  pzs t  it h&s been diZficult to m 8 2 S t ; r E  
t h e  efZect of 2 f2c to r  u?on n h e r a l  n e t s b o l i s z  beczuse 
t b e  techsiques f o r  n e a s z h g g  .n inera l  abso rp t io r ,  2nd 
excre t ion  hzve b e a  t o o  crude; The r e c e n t  p r d u c t i o n  
of rediorctive r.h8rsls by cyclotron b o r i b s r h e n t  o f f e r s  
& n e n  t o o l  for the stat57 of & r ? r ~ I s ,  ,It zp2ecrs t h s t  
radioactive d n E r a l s  are n e t a b o l i z e d  in exzctly t h e  sene _- 
nznner 8s ordinzry xdnerkls. rhus, i t  is possible to 
teg iron a=, combhe the i r o n  i n t o  E conpound, feed 
it snd fo2.l.o.;;. I t s  netzbollsrr: in the bo&).. V e r ~ ’  rsinute 
Gumtities of rzdiohctive sr ;bstmce zre required,  End the 
radio2ci;ive endurtiou l‘ron this sahs t snce  iz ~ l s c  extremely 
s z a l l .  
/ 

The e z m a t l o n  is of the s a e  physicel c h i r z c t e r  ’ 
ES.COSAC rcys a6 the q u a t i t i e s  \?kick re vould give 
e d t  l ess  mer= thm f r o c  the cosziic rays cont inukl ly  
boEbsrdiag peaple  l i v i n g  at ts’z z l t i t u Z e  of Denver, 
colorzdo. T‘kis e ? p l f e s  m l y  to the  regLor,s w:?==.e tho, re 
z r e  s t o r e s  of Lron iri the boey. IE connectior, i e t h  
bled prepz7Ltions f o r  the =sed f o r c t s  ouch l b r g e r  
q u z q t i t i e s  ( 3  to f; t b e s )  of r s 6 i o a c t i v e  s u b s t a x e s  
h;=-.ve been giver! t o  l o r e  t&n 103 Ee6icz.l s t u d e n t s .  Their 
31006 xas checked c o n t h t u l l y  over E porioC of t w o  
years. Xhere were no c l l n i c d .  signs attributable t o  
t X s  r z d l o s c t i v e  a z t e r l a l .  I?lere is r-bsolctely no ground 
for  czut ion regzmiing the qczntlties of r z d i o s c t i v e  
. subs taces  %Xcb we soald.use .in o u r  experisents. Ihe f a c t  , 
that D r .  George M p p l e  hzs use6 these  coopounds In much 
grea ter  quzntlties i n  his cUnlcd .  l n v e s t i g z t i o n s  at 
t b e  Roches te r  E e t j  ctil k c h o o l  ‘confirm t‘iis statenient.  

i 
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in the intestine of rsts an azyrzc ce l l ed  phytase which hes 
the ability to brezlr d o m  t h e  phy te t e  molec-de, aherezs 
t h e  htestL!3ai. t r a c t  of hman b e a g s  c o n t s h s  l i t t l e  or 
none of this e r z - e .  Thus, T e t s ' d i f f e r  f rom hmans 
In t h e  c-er in BLich they r a e b b o l i z e  phdtate .  

Liecause iie zre interested especielly in 
e s t a b l i s h b g  the siwillicsllce of phatztes Fn htnen 
n u t r i t L o n ,  L t  w i l l  be necessary for us t o  use h-en 
subjects. Since it has been shorn t h E t  I rox is Ebsorbed 
by-nnorxel subjects nost rapidly dur-g the  p e r i o d  of 
a c t i v e  g roc tb ,  it I s  advisable t h a t  chi ldren be used as 
expe rbmtz l  subjects, S W e  hma b e h g s  vdry greetly 
i n  their netebol i sn  of these substances, it is necesssry 
t h e t  the s a e  subjects %e us%! for t h e  e n t i r e  s e r i e s  of 
experiacnts .  Since the previous dietery hiss i r f l u e n c e  
- q o n  tbe ebsorpt ion and m e t a b l i s r  of h e r d s ,  i t  is 
imortmt thEt the r?revious &et O Z  csll subjects use6 %* a inoestigztlon' be the  sac. 
recuires t32t w e  use childra xho have been in the 

T h u s ,  t he -expe rbea t  

s G e  institution f o r  P - t  l e a s t  one month. 
t he  cfill6re3, it is L q o r t m t  t f r z t  they have no 
Zistazbaice or abmrsizlity aUch rould i n t e r f e r e  
r i t h  t h e  netebolisn aZ foods. 

,In selecting 

" u u r b g  the s o n t h  o r  Jmuzrp, =e pro;jose t o  rcn 
a.. c3izz1 e q e r i c e n t  using rrdio-iron so  t h z t  ne nay 
aork ou t  our t e c b i q u e s  End establish the procebure 
for t h e  clizicel investigation. It is not possible 
toC2-y t o  g i y e  you e d e t z i l e d  o u t U n o  of the c i i n i c d  
p r o c e d x e  w n i c h  -e t i o d d  rollow. It is l i k e l y  thz t  we 
will w m t  to g i v e  t h e  subjects 2 V i t s d n  sup?lenent  
dur lng  the =ronth oZ Jssuary to nzke certain t h z t  they 
hbve no cx&mtritlm, f o r  t h i s  .might interfere fTith t h e  
a t s o r p t i o n  and netabolisn or iron. 
re. e q e c t  to be rezdy to i n i t i a t e  the clinical e q e r i r ? e z L  

On tho first 6aT of  the ex?e r inen t ,  ne would give to ecch 
subject seve rz l  c i s r o g ~ ~ s  of radio-iron ic t h e  form of 
f e r r 3 ~ ; c  5;;',fzte 19 a? ~ p u e o . ~ s  s o l ~ i i ; t i o ~ .  %is f e s c i k g  
x o d d .  be give= early In t he  ZorEing to subjects xho heve 
fasted overnight. Periodicelly a u r i n €  thet dfiy, ae Fould 
tzke s c , ? 1 2 s  of blood (no more t h a  5 nl). 
next  tt'o o r  t h r e e  d z y s ,  s iE i1z . r  s m p l s s  ~ o ~ l d  be r r i thdrzm. 
The ra2 io- i ron  content of t h e  plesmz and red c e l l s  or eech 
s i 2 2 1 0  u o - ~ l d  be de t e rz ined .  
recc-d of  t k e  rate &nrl m o m t  o I  iros zbsorption. 

On or about Febrrrsry I, 

Tkis  ex2eriment r i l l  be c i i v i d e  k t o  f i v e  pe r iods .  

Guring the 

I n  tnis Ray 'Re ciln o b t e i n  a 



After  severzl  d q s  have elapsed so t h a t  the  
sub jec t s  + r i l l  be s t a b i l i z e d  agzin, the second perlod 
would be started on the sane subjects. The second 
e x p e r h e a t  is t d e n t i c d  to the  f i rs t  except thzt b 
m e t s u r e d  q u a n t i t y  oi' sodium p'lqtzke- e-11 be fed b 
the s s l u t i o n  c o n t q i x b g  i ron.  blood s a z p l e s  will. be 
x i t h k & m  a d  a a i y t e C  as before,. This run n i l 1  
aesonstrzt? t h e  effect of s o d i c  'phytzte upon t he  ab- 
s o r p t i o n  of iron. 

IC the third period,  the  5p7e  momt of rALo-  
i r o n  vi11 be adizinistered pnd the szze  c u z n t i t v  of 
phytzte  ill be given: fiovever, the phytste rill be fed 
in the fom of r o l l e d . o z t s ,  Cora or whole Fheht breed.-- 
Blood  szrrples ail1 be si thhrzm and imalyz66 28 in the 
other tro periods, This experizcnt rill dezonstrzte 
the e:'!:ect of phytates ic food.upon t h e  Ebsorpt ioz? cf 
i r o n .  

%e fifth e x p e r h e s t  eA1l be e re l ;et l t :on 
of t h e  f i r s t  in o r d e r  to estiblish ehether t h z  
e r p e r i z e s t a l  subjects  h;ve chznged during the 3erioC 
of t h e  invest1gEtia.a. 

F e  be l i eve  thct these f i v e  experbents  r:fll 
tske ibOUt eight xteks to cozplete If t3ere  zre no 
W o r e s e e n  difficulties. In order t h a t  we miT be c c r t 2 h  
tb=t ten subjects  coagd..ete t he  experiments, c'e sho-ad 
p=.fiz?s s t z r t  K i t h  15. 
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i d e h l  for this investigLiAon in2 beczuse you &re convenient 
t o  the l k s s a c h u s e t t s  Institute of Technology l zborz tor ies  
ahere t k e  -lysis of blood sm?les a i l 1  be ccr r ied  out- 
Professor Eiobley 3 r a s  of our  Physics Depzrtaegt is 
c o l l a b o r c i t L z  r i t h  us, Pnd the rkdlo- i ron 7.311 be prepered 
in t h e  LZ.1.T. cyclotzon, 1 assure you t h e t  the results 
of t h i s  invzstigztion =ill be of g r e e t  ln7ortznce m d  
vi11 m l f l u a c e  our & e g  .Ir\ terss  of t h e  nutrition 
of n&*'?6. 

t i h c e r e l y  yours, 
n 

hssociete Professor of 
E-J t r i t l ona l  Biocbeds t ry  

RSE: & E 2  


