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r. ¥zlcolzn Farrell
PYernzld Stzte School
Box C
Yaverly 78, lkzsszchusetts

Decr Dr. Yarrell:

Dr. Joqn VY. Chamberlain has informnec me
of his nreliﬁinary conversetion ¥ith you concerning
the possibility of conducting 2 cliniczl study zt
your institution. He hes reguested me to give you
further informztion £s to the purposes of this
investigsztion.

About thirty yesers esgo, it wes noted thet
+hen dogs were fef & Giet 1igh in cerezl (notebly

\— oats) con»=“~, they daveloped z seve'e rickets.
Subsequent reseurch indiceted thzet this effect wos
produced baciuse cerazls contzin lerge zmounts of
phyteates wihiich forx imscludble cozpounds with cialcium
thzt are not cbsorbtoble from the gostrointestinezl

trazct. Thus, these cerezls interfered with cezlicium
utilizetion. '
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Phytztes are hexa-ﬁhosphgue cezypounds of

inositol, = substance which has recently been shown

to haeve vitaxin ectivities. Chemiczl investigztions ,
have revealed that more tazn 50% of the phosnhorus

in cerezls is combinsd in the forz of ph

it

tates
There has been ccnsiderable dicigrsemsznt
regazrcéing the signilicznce of chytates in nutri*ion,
end the inforzetion on this subject 1s very ccnfusing.
Iven thougn the detz wese not yetl convinsing, the
Britisnh Government, cduring the racent war, accec czlcium
carbonzate to 511 {lcurs in orcder to counterect the
possible effzct of vuyrtetes u-.on the me=t:.bolist of
czlciur in the Briticsh diztery. There is r2zson %o
belicve th .t thls precauticn was unnecessary
_ From it'on experts =nd
N cithers nrve 2@ us2 0 lirge su.ounmts
cf cerecl arod ¥ On ths grounds thet
the phyiites @ Cerwinls interlsre with



calecium metaboliszm. The poor of the world must eat

diets high in cerezl content. Thus, it is of considerzable
importanee thzt we establish the significance of the effect
of phytetes upon rminerel metabolism. Te wish first to
study the effect of phytates on iron metavolisam.

In the past it hsas been difficult to measure
the effect of 2 factor upon mineral petzbolisz beczuse
the techuiques for measaringy mineral absorption and
excretion have been too crude: . The recent production
of redicactive minerels by cyclotron bombardment offers
& new tool for the study of miners els, It zppezrs that
radivactive minsrals are metabolized in exactly the sane
nmzmer as ordinary winerels. Thus, it is poscible to 7
teg iron atoas, combine the iron into & compound, feed
it and follow its metzbolisx in the body. Very minute
quantities of radioactive substance are reculred #gnd the

radiczctive emanztion Irom this substance ics alsc extremely
sza2ll.

e . ‘

The exmzpation 1s of the suze physicel cheracter
es .cos=ic rays and the quantities wnich ve would give
ezit less energy then froz the cosmic rays continuzlly
pombsriding peoule liv;ng at the zltitude of Denver,
Colorado. Tazis epplies anily to the regions wh=re there
ere stores of iron in the rtoéy. In cormnection with
blood prepar;tlons for the eried torcss rmuch larger
guantities (3 to § times) of radiocactive substances
hizve been giver t0 more tnan 100 mediczl students Their
blood was checked continaully over & perioé of two
years. IThere were no cliniczl signes attributadble to
‘this radiocactive materizl. There is ebsolvtely no ground
for caution regerding the quantitiss of razdiozciive
substances which we would use in our
thsot Dr. George Fhipple hes used these compounds in much

grezter gquantities in his cliniecel 1nvestigctfons at

the Rochester kKEecicsl Echool ‘confirms this stateuent.

We had first planned to investigute the
of ph} etes uwon ths metebolisxz of ftram and c
rats. Trnis ¥owlid heve been betier because lzrge numbers
of animzls could be used and extensive snslyses could be

2rformed on verious tissues. Unfortun.tely, czle

ottesined on rats would be of little iuterest in human
nut::t;on far two rezsons. JThe rat can utilize ferrous
gni ferric iron with epparently tbe S&1e €zse, WnIress

{fect
clciuz vsing

huzan subjects utilize ferrcus iron two to twenty times
better than ferric iron. Thus, r't cirfer fror numzns
in thsir wsicrolish of Zron. ©oSecondly, thers ic present

experizents. The fact |
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in the intestine of rzts an enzyme celled phytase wkich hes
the ability to brezk dorn the phytate molecule, whereas

the intestinal trect of human beings contains little or
none of this enzyme., Thus, rats differ from humans

in the rcananer in which they metabolize phytate.

Because we zre interested especially in
establisnhing the significence of phatztes in huzen
nutrition, it will be pecessary for us to use huzen
subjects. Since it has been shown thzt iron is ebsorbed
by. norzzl subjecis most rapidly during the period of
active grovth, it is advisable thet children be used as
experimentzl subjects. Since human beings vary greatly
in their metebolism of these substances, it is necessary
thet the same subjects be used for the entire series of
experirents. Since the previous dietary has an influence
upon the zbsorption and metabolism of minerzls, it is
importznt thzt the previous diet of =zll subjects used
in an investigation be the same. Thus, the experiment
requires that we use children who have been in the
seme institution for 2t least one month. In selecting
the children, it is important that they have no
disturbance or abmormality which would interfere
vith the metabolism of foods.

Turing the month or Jenuary, we propose to run
an anizmzl experiment usipg redio-iron so thzt we mzy
vork out our techrnigues enc establish the procedure
for the clinicel investigation. It is pot poscsible
todey to give you & detzailed outline of the clinicel
procedure wnich we would follow. It is likely thzt we
¥ill want to give the subjects 2 vitamin supplement
during tne zonth of Jsnuary to make certein that they
have po malnutriticn, for this .might interfere with the ’
atsorption and metsbolism or iron. On or sbout February 1,
¥e expect to be ready to initiate the cliniczl experiment.

Tiis experiment will be divided into five periods.
On the first day of the experiment, we would give to ezch
sutject severzl micrograms of redio-iron irn the form of
ferrous sulrfzie in an zgueous solution. This fesding
vould be given early in the zorning to subjscts who heve
fasted overnight. Periodicelly during thet day, we would
take samples of blood (no more than 5 ml). During the
next two or three days, similcr sanplass would be vwithdrazwn.
The rasdio-iron content of the plesma and red cells of eech
sample would be determined. In this way re can obtzin a
recctd of the rate &nd anmount of iron absorption.
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Lfter several days have elapsed so that the
subjects will be stabilized agzin, the second periocd
would be started on the same subjects. The second
experiznent is identicel to the first except that &
mezsured cuantity of sodium poyiate- will be fed 4in
the solution containing iron. - Blood samples will be
withdrawn and anzliyzed as before. This run will

denonstrate the effect of sodiux phytate upon the ab-
sorption of iromn.

Ir the third periocd, the sexme emownt of radio-
iron will be administered znd the same guantity of
phytate will be given. However, the phytzte will be fed
in the form of rolled oats, corn or whole wheat bread.-
Blood szmples will be withdrawn and anzlyzed a5 in the
other two pericds. This experiment will demonstrzte

the effect of phytates in food upon the zbsorption of
iron.

7 In the fourth experiment, the szme guantity
of recdio-iron will be fed and this time & dicst
consisting of the faverzge American diet" will bLe fed.
Blood sazples will be witndrewn and anzlyzed as before.
This experiment will demonstrate whether the zmount of
phytate in the zverage diet hes z significunt effect
vporn the utiiizztion ef ircn. ' '

The fifth experiment will be z repztition
of the first in order to ‘estzblish whether the
experimesntal subjects have changed Guring the period
of the investigztion.

¥e bellieve thet these five experizents will
tazke about eight weeks to complete if there zre no ,
unforeseen difficulties. In order that we mzv te certzin

thet ten subjects complete the experiments, we should
perhaps start with 15.

we are planning this investigetion =zc that
fere with the routine of your institution.
ey 1 snich we can revaerdéd our subjlects,
e glzd to co so. If the experiment can be
cerried out in your institutisn, we will be glad for
any cssistance which your mediczl stzff can glve us.

Of course, we would recogniee this assistance when the
" results are finzlly published.

.e hope ths € carried out
tituetion

cro woulé be

V) ‘\'.
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in your in

< “iu experiment can
ec=uce the childr
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1desl for thls investigztion andéd beccuse yocu egre convenient
to the lassachusetts Institute of Technology laboraztories
where the anelysis of blood szmples will be cerried out.
rofessor Hobley Zvens of our Physics Department is
collaborating with us, and the redio-iron will be preparec
in the £.I.T. cyclotron. I essure you that the results

of this investigztion will be of great importance and
vill ixfluence our thinking in terms of the nutrition
ol nman¥ind.

bincerely yours,

(b b Mo

Associate Professor orf
. Hatritional Biochermistry

RSH:imza



