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Section I, Ceneral Introduction

1. Purpose of requast
a. Par. 36(3), AR 40.37, Radioisotope License Program (Human

Use), dated 12 August 1963, requires that written apprcval be obtained
from the Secretary of the Ay prior to the submission of license appli=
gation (through channels to AEC) for human use (of radioisotopes), when
volunteers are to be used as experimental research subjects, This para-
graph (Par, 35(3), AR 40-37) cites 'R 70-25, Research and Developmen
Lse of Volunteers as Subjects of Research, ' dated 26 iarch 1962 as the
basis for the reguiremant.

b. AR 70-25 prescribes policies and procedures governing the
use of volunteers as subjects, including reseswvch in nucliear, bisliogical
and chomical warfare, wherein human beings ara Jelibarately exrazad to
unusual or potentially hazardous conditions. Par. 6 of this :X requires
approval of the Chief of Research and Development prior ic the vesearch
and, in the case of nuclear, biological or echemical azents, approval of
the Tecratary of the .rmy is vecuired,

ce The Atomic Znergy Cosmission will licensa the use of tracer
smounts of radicisotopes in nhysiological studies in normsl human beings
done by competent medical research sclsntists. Such licenses have been
granted to membsrs of this organization in the past.

d. To comply with the requirements cf Par, 36(2), AR 4037 and
Par, 5, AR 7025, this request is submitted for approval for human use
of stated radloisotopes in tracer amounts in voluntser experimental
researah subiects at U, S, Army .adical Research and Natrition Laboratory

and Fitzsimons Ceneral Hospital and in fiald situdies conducted by USAMRNL.




2. Sgope of gpequest:

a. Experiments include! in tris request ars npt. in and of them-
selves, unusual or potentially hazardous under the dafiniticns of
AR 70.25, Thoy would be considsred potentially hazardous (ard minimally
80) only to the extent that radicactive isotopes in tracer quantities
are usad,

L. Therefore, this request seeks approval orly for use of ihks
spocified redioisotopes, the oxperiments otherwise not reguiring indi.
vidual approval under iR 70.25, Howaver, sufficient de<criplion is
furnished to indicate importance cf the studies in warrarting usa of
radioisotopes,

¢. For any studies latar contemplated wnder the zanaral dascrip.
tion given in this reguest which wonld, in and of themseives (apart from
the vss of radioisotope tracers), constitule unusual ci “uzsrdous axperie
merts, soenific approval (dirested to the non.isotope 2sp:cts) wonld then
be requasted per R 70.25,

d, Thiy reguest gives comgideration %o th heai'l phreics aspects
of *he radioisotope tracers recuirsd (Sectien IIV, [.titiercl information
as to health physics aspeats waus pressnied ‘n {he previ-iuc lisense
amendment, including details as to research methods and apprcaches,

Since no requast has been made for the use of additicnal radioisotopes,
thoze details wi.l not be repeated,
2. Cengza) guidelines for racuested studiss

a. 7The administored radicactive materir) would, in no case,
exnend & radistion dose high sncurh to approsch the permissible dose
indieatnd in CFR Title 10, Part 29, RCa12, "The liedis2sl Use of Radioe
isolopns~=Recommandatlions arnd Reguirements by the Atomic Energy

Copmierion, ' In faet, in no case will the dose exceed onewhalf that
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of the permissible dose, and every athempt will be made to use even
legser amounts of isotope when cumpatible with oblaining reliable data.
Acguisition of the most recently develuped counting equipment enables
minimal use of the isotopes,

b. All policies, procedures and regulations prescribed in
AR 70.25 ard AR 40-37 will be rigidly adhered to in all investigaticns,

¢. The person in charge of each specific phase ol the studies
proposed herein will be formally designated prior to the rascarch by the
Commanding Offieor, USAMRNL, from the Covernment scientists listed in
this application, and the attending physician wiil sim’lacly he dn-ignated
from the lledical Cificers among them, ledical officers are assigned a
minieum of thros years to USJiilL, The staf’ of the Laboratory is
approximately equally divided between military and civilian personnsl,

4, History of USAMENL isotone vsags
2. Tals Laboratory has employed rediocactive labs -d ccapounds

in studles with human subjents under 43¢ License Number 5e"fu& since

17 Darember 1957, Authorization was given initially % 17 1"""‘ioclirm.
labeled huuan serum albumin to measure the t{urmover vite oi albumin of
ton nermal young men in various nutritional statss,

b. USAMRNL staff members have had sxperience in use of various
radioisotopes in a number of chemicel forms in collaborative elinical
investigations with Fitzsimons General Hospital, involving the basic

ilseass procoss or new treatment procedures. Such work has heen carried

out under the Fitzsimons General Hospitalis AZC License S5t and has
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e vn 11 Dacsmbar 1959, sutisrizallon was grented in License
No, 5-46.12(L 61) for the use of carbon.il labeled glucose, glucuronic
acid, glucuronolactone and ascorbic acid to measure the pool size and
turnover rate of body ascorbic acid in normal humsn subjects and for
investigation of the possibility that humans may he able to synthesize
small amount=s of aseorbie acid,

d, License No, 5-46.12(L €1) was renewed on 24 Oc'ober 19€1 and
expanded to include carboneil labeled glyrine, cholestarcl, mavalonin
acid, acetate and carbon monoxide, in addition to the compcurds previously
authorized, for use in metabolism and physiologloa? trecer si.dies in
humans.

e. License No. 5elb-12 (including prioi aoproval by the Sesretary
of the .rmy) was amended to permit the use o {ritiated water for the
dotermination of total body watar in 112 humzn velunte.:ie at Tt, Zavson,
Colorade,

f. Until recently, nutrition and metabolism tracer studles in
auman volunteers wers sonducial wiader 22C Radioisslope Lincnca No.
5a46.-13(A 56), Amendmant No, 1. This amemiment was in effoct for a
period of aightesn months (31 July 1964 through 31 Javeesy 1945),

Studies conducted during this limited period are indicated in Seotion 111,

Such studies have been discontinued until authorization has been received.
5. Specific raalcisotopes i 03 used

& Use of the following radicisotopss in volunteer human research

in tracer Josagos is requested:



By-nprocdugt Mgterisl Ciemical acd/op Faysical Form

Carbon-1k Vitanins
Carboliydrates
/mino acids
Lipids
Acetate
Hydrogene3 Vitamins (vitamin C, folaein,
vitamin 86)
Water
lagnesi m-28 lig0, MgClz, Mg cilrate
Calcium-i? CaCl2
Caloium-U45 CaCl2

b. All the labeled compounde to be employed are naturally
occurring nutrients or metabolitss for the humzu,

c. Except for hydrogen~3, the maximum caocunt of radicectivity
which the licensee requestc permission to pessess st = wne Uime ir
10 millicur’es of the individual chemical fcrms indiealed. Tor
hydrogei=i, S0 miilicuries are requested,

e Authorization iz roquested to use irater quantiiies of
1“Cw3ubelnd ascorbic acic eand 3H~Lnbelnd agoorbiz acid in human volun-
tee=s at the University of Towa lLedical ichiol, Tows City, lowa, in the
etudy outiined in this document,

o, Aceording to current plans, personrnel of USAIRNL will be
associatlod with studies in Tran and Thailand involving the use of the
shove indicated radioisotopes in humarn volunteer tracer investigations

an nutrition wroblems.



Section IT, General Health Physice for Requested lcotopes
6. Carbonelt

Carbone14 has a scft beta emiesion {hat lends itsal{ to tracer
#tudies, Fal in the body ie usually considored the critical organ, The
biological half-life for carbone14 in fat is given as 35 days. The
National Buraau of Standards Handbook No, 69 lists the mavimum permissible
burdan in fat as 300 po, Constants for calculating maximum permissible
internal concentration of radioisotopes assume that 50% of the carbon.il
that is present in the blood is transferred to tre critical organ, fat,
However, based on anirals, it can also be assumed that fow of L
carbon-14 labeled compounds propesed to be used wovld zpproach this
retantion in the critica) organ. The majority cf tho coupounds proposed
ars readily metabolized and removed from the body as crpired CQ: or
motabolites in tlie urine, arnd would reduce even furthor ©ha nede Turdon
of irradiation. Flushing procedures coulid also he e .loy«l in the care
of the labeled vitamine to haston their removal fron tis bndy upon
oaplotion of the studies. In oll invosligallions, balanz~3 will be
poeformed that will pormit carvefu) knowledge of the ¢:tent of raetenticn
and turncver of tne lebeled compound administered.

7. Hydrogen=3

Hydrogene3 emits only a very soft beta particle, but with present
counting instruments is &« very useful isotope for tracer studies. The
entira Yudy 1s generally consideved the critical organ, and the isotope
has a biological half-life of approximately 12 days. The maximum per-

missitle body burden is 1«2 me, This approximate amount has been used



routinely in numerous leboratoriee for the determination of total body

water in the human, Previously, permission has been granted this
Laboratory to use this technique utilizing one millicurie of tritiated
water on volunteers at Ft, Carson,

The use of tritiated vitamins is proposed since ssveral vitamins
are available only as the tritiated compounds. Because of the consider
ably smaller pool size, the dosage of tritium employed as a vitamin will
be much less than that employed in the measurement of total body water,
Amounts less than 0,1 me are anticipated, Tritiated folic acid and
pyridoxine are presently employed at a number of laboratories for study.
ing malabsorption syndromes in humans such as mey be encountersd in
troplical sprue,

8, Magnesium-28

Thie isotope is available as a cycloiron producsd element, It
has a very short half.-life of only 21 hours, Magnesium.2? has been used
in a numbor of laboratcries with humans. Dr, J. K. Aikawva, Dapertment
of Medicine, University of Colerado School of Medisine, Denver, has
adninistered 90 pe of Mg.28 to normal subjects and patients and found
essentially no activity in the urine or plasma after 40 hours, By this
timo, approximately 90% of the Mg-28 was sccounted for in the [feces and
urino. (Peaceful Use of Atomic Energy, Vol. 24, p, 148, 1958; The Role
of Magnesium in Biological Process. J, K., Aikawa, 1963, C. C., Thomas,

Publisher, Springfield, I11,)



9. CLascd 7

This isotope with a half.life of only 4.9 daye has ssen use in a
nurber of studies with human subjecte. The maximum permicsible burden
when the total body is considered the oritical organ 1s aprroximately
10 ne; with bone the critical organ, a permissible burden of 5 pe is
allowed, For the prepesed studies, a dose not to excesd 5 ue would be
used, with an anticipation that a dose of only 2 pc may be sufficient,

10.  Gaiclumels

If the use of caleium-47 should prove nct foasible becsause of
the short half-1ife and transportation or delivery difficulties, calcium-
45 would be employed instead, Calcium-45, with a sofi hats avissicn and
a half-life of 1€3 deys, has a maximum permizzil le hurdwa in bone of
30 pc or 200 pe for ths total body., The dozage proposed for the
anticipaied studies would not excoed 15 po.

511 nee of radioisotopss in humens would bo 1n ac.ofan: with
the following:

a. Usa will be confined to matabelie and phpsiologieal tracer
studies,

b. The licenseo shall comply with the provisions of Title 10,
Part 20, Code of Federal Regulations, Chapter 1, "Standards fer Pro.
tsction Apainst Radiation," and RC~12, "The Medical Use of Radioisotopes--
2ccommendations and Requirements by the Atemic Energy Commission.”

o, Palioisotopes for use in humins chall be acquired frem a
supplior other than an Atomic Energy Commission facility, who cartifies

the pharm:neutica) quality and asvay of such material,



d. The licenree, excep’ as ollerwiuse specificelly provided for
in the license, shall possess and use thre malerial as described in this
license in accordance with statements, representations and procedures
oomtained in supplementary choets attached to the spplication,

e. All rules, regulations and limitations set forth by Army,
AEC and local authorities (including those set forth in AR 70.25,

AR 40.37 and Handbook 69 of the National Bureau of Standards) will be

complied with,




Section III, Proposed Resaarch: Nuirition and 'atabniism Tracer Studies

One of the missicns of the U, S, Army Madical Research and Nutrition
Laberatory (USAMRNL) has been to investigate the nutritional requirements
of the numan, both misrce and macronutrients, and to study factors that
may irfluence these requiremsnts, Factors under study include dietary
imbalances; interactions of vitamins, minerals and macrcnutrientsy male
absorption; disease; adaptation and stress, including altitude, cold and
heat, The studies have included the development of techniques for the
evaluation of nutritional status and requirements, The initial phaces
of the studies have employed laboratery animals and non.r:dicisotopic
human volunteer studies., The studies have been conducted at the Denver
Leboratory, as well as at several continental U,S5,4, lcestions and
several foreign countries.

Following those initial phases, the use of tracer studies was essene
tial in order to obtain additional desired information. Tiring the part
recent vaars, a limited number of such label experimenis have been sic-
ceasfnlly cordusted, In view of the expandirg nutrition research program
at USWMANL, both domestic and international, it is eszential that limited
traner studies be made available as a technique to aid the program in
ohtaining required answsrs to problems of both military and civilian
importance. In addition to the studies in progress at the Denver
Laboratory, personnel of USAMRNL are currently conducting nutrition
research at other locations within the U.S.A.,, as well as in several
other countries, with plane to conduct studies in several additional
countries in the near future.

Indicated briefly below are current intareets and recent activities

in human autrition and metabolism research at USAMRNL that have involved

tracer stucdies,
10



11, Vitamins: Invastigatione on the vitamin requirements of the
human and factors that influenze the requirement with the use of
carbon-14 or hydrogen-3 labeled vitamins or related compounds,

a. All studies on vitamins, as well as for the other indicated
compounds, would be conducted in terms of dosage and aiministration of
the labeled material in accordance with the procedures outlined in the
document submitted for the previous license application, Svery effort
will be made to use the minimum dosage necessary to obtain valid and
significant data, with oral administration whencvar suitable for the
study. Similarly, eubjects, medical supervision, sample handling and
othor techniques as previouuly indicated would be adrered to in proposed
studies. No changes or modifications appsar to be necessary. 4n excep-
tion would be the request outlined below for the use of 1Z*C.-labeled
ascorbic acid and 3H-labeled asccrbie acid in the study at the University
of Towa. As indicated earlier, personnel of USAIRNL would be associated
overseas in studies involvinz the use of tracers in human volunteers.

L. The preliminary nuse of 1uC-labeled thiamine hss already
provided information as to the pool size, turnover rate and urinary
metabolites of this vitemin, Thus, orally ingested 2-1uC.thiazole
labeled thiamine has demonstrated, for the normal young aduvit human,
the following: (a) that the half-excretion time of the thiazole-labeled
shiamine was shown to be 18 days, as compared to 9 days in the rat;

(b) that no decarboxylation of the thiazole-labeled thiamine was seen;
(e¢) that thiazole-labeled thiamine is efficiently absorbed; (d) that
free thiamine was the only metabolite that was positively identified;
and (e) that the total number of metabolites, as determined by column
and paper chromatography, were 27 in number, of which 8 appear to be

major metavolites. Current work is now in progress in an attempt to

11



identify the 27 labalod ratabolitez fourd in the urine, Future studies
must inslude at least one mors human study using the gyrimidineuibc
labeled triamine to dotermine if the metabolic pattern is similar to
that seen in the thiazole-labeled thiamine studies in man, This
Leboratory has recently spent $5,000 for custom-synthesized pyrimidine-
1QC labeled thiamine for use in future human studies., These studies
will be required to provide information on the metabolism of thiamine
and an estimation of the pool size and turnover rate of the vitamin,
Such information is needed to evazluate the human reauirement for
vitamin B1 (thiamine). The nature of the metabolites, thair function
and biosynthetic sources remain under study, The relationchip of the
metabolites to thiamine requirements and to adaptations is z2lso under
investigation and roquires the use of 1uCn1aboled thiamins,

@¢. The human requiremert for riboflavin (vitamin 62) ras
received increasing attention at USAIRNL because of the lack of ratis-
factory infermation pertaining to needs and the worldwide occurrerce of
deficiancias of this vitamin, Sbtudies thus far have been rastricted to
animal studles with the use of riboflavin-zuluc or to non-label human
studies. Investigations in man employing 1""C-.lo.\beled riboflavin are
planned for the immediate futurs., The objectives of the studies would
be similar to those associated with the 1";C-t.hiam:me experiments, The
animal studies have been completed and techniques for the isolation and
characterization of the urinary metabolites have been fully worked out,
From the preliminary data obtained on the rat, it would appear that the
metabolils pattern of riboflavin will not be as complex as that seen in

the luC-labelod thiamine and pyridoxine studies, In the projected foreign

!
studies. HC«labalad riboflavin is anticipated to be employed in Iran and

12



Thailand., Such s*udies will be cocnducted in cooperation with the

The investigations will

goverumeuts of the respective countriec,

involve edninistering small amounts of the :*C.lsbeled ribeflavin

(20 to 50 uc) to individual volunteers resident in these countries
with known intakes of the vitamin, The studies will be dosigned to
evaluate the influence of deficiency, adaptation, stress, climate and
other factors peculiar to the region on riboflavin requirements. Cura

1“C-»ribot’].win is in the process of boing pro-

rently, vniformly labeled
duced by fermentation., This has involved obtaining permission from both
the U, 3, Department of Agriculture and the State of Colerado to import

a culture of Aghbya gossypii, the organism used in the fermentation,
Approximately $10,000 of radicactive precurscrs for the culture medium
have been purchased. Low level fermentations have been conductad and

the isolation techniques developei. The high specific activity ribo-
flavin to be produced is intended for human nutrition invectigations,

d, Of the Becomplex vitamins under study at USAMRNL, vitamin 86
(pyridoxine, pyridoxal, pyridoxamine) has recaived the groatest attention
in the past several years. These studies have received international
attantion since they have established, within reasonable limits, the
young adult human reguirement for vitamin B,., Current studies are aimed
at investigating nutritional interrelationships and other factors that
may influence the requirement. The use of 1“C.-labele’d pyridoxine has
baen of assistance in this respect, Orally ingested 1“C--pyridoxim has
demonstrated for the normal young adult human the following: (a) pyri-

doxine is efficiently absorbed; (b) the vitamin is not metabolized to

13



€03 (e) the hall. time oxzrsticn of pyridoxine is cporoximately 15 to

20 days, subject to the level of inteie of vitamin Bg; (d) the body pool
of vitamin 86 is epproximately 22 to 27 mg, with normal intakes of the
vitamin; and (e) the urinary metabolitecs of vitamin 86 are numerous, with
b.pyridoxic acid representing approximately one-third of the vitamin 86

irgected,

To date, only two human subjects have been studied; in both cases,

the subjects recoeived an oral dose of 30 pec of the 14

C=labeled pyridoxine.
Further studies will be required to provide information on the wetabolism
of pyridoxine and an estimation of the pool size and turnover rate of the
vitamin, Such information would be valuable in evaluating thec human
requiremont for vitamin B6 and in studying nutritional and metabolic
interactions that may influence the requirement., Studies cn vitamin Bé
requiremen*, ara projectoed for both Iran and Thailand.

e, Vitamin C has received at USAMRNL the mosi intznsive study
of all the vitamins currently under investigation, Various facets are
under study, including functione, metabolism, requiremenis, interactions,
methodology and adaptation. Numerous reports have appoared as a result
of *he investigations and are indicated in the appendixss, Using ths
techniques of investigation as set forth in our previous human isotope
license application, the following summation of the results obtained
from isotops studiss on vitamin C metabolism in the human is presented:

(1) Studies of body composition and the use of 1“0 isotopes

have resulted in a method for statinrg the actua’ utilization of ascorbie

acid bty hecslthy men, In studies of 29 men of diverse body weight and
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degrec of fatness, it was found that ascorbate utilization, as expressed
in terms of 1“C-oxalnte excretion, occurrod at a rate of 11 to 37 mg/day,
with a mean of 21,5 mg and a standard deviation of 8.1 mg. If expressed
on a fat-free, lean body basis, the rate would be 0.4 mg/day/kilogram of
fat-free body weight, Rarely, if ever, do adult males exceed 90 kilograms
in lean body mass, Therefore, 40 mg/day intake would exceed the greatest
quantity of ascorbate metabolized by the largest healthy man.

(2) Tt has been shown that dehydroascorbic acid (dAs) is
partially reduced to Leascorbic acid in both animals and man, It has
boen further shown that only pure reduced L-ascorbic acid (Asﬂz), and
not any of its oxidized forms, is incorporated into the body ascorbate
pool.

(3) It has been shown that the only known metabolic products
of vitamin C labeled with lucsrbon in the one position in man are oxalate,
Aeﬁz and dAs, In young, healthy male volunteers studied, the Ast pool

size is 2 to 3 grams, and the turnover half.time is about 20 days on

Aaﬂz intakes of about 100 mg/dey.

(4) The kinetic and metabolic fate of ascorbicet="H acid has
been studied in a human subject, The radicactive label doos not enter
the body water pool, but instead is excreted as organic-bound tritium.
The excretion products were found to be ascorbic acid and its immediate
oxidation products, and an unknown organic compound(s), Kinetic analysis
of the data shows half-times of 2 days and 46 days for turnover of the
labeled ascorbic acid and the unknown compound, respectively. These
resuits, ~ombined with prsvious aqoorbato-l-iuc studies, indicate that the

15



unknown metabolito(e) is probably a derivative(s) of L.tkreose or L.

threonic acid,

(5) Recent experiments using Leascorbicele-H acid fed to a
human volunteer subject have indicated that the tritium-labeled ascorbate
may serve as a better method of evaluating the actual vitamin C metabo-
lism and requirement in the human subjected to any stress situation,

(6) Currently, L.ascorbice6-24C acid 1s being synthesized at
USAMRNL, From the results of studies conducted, it was essential that
this material be prepared in order to further the investigations on the
fate, function and requirement of vitamin C, Considerable time, effort
and expense have gone into developing synthetic procedures to producs
Leascorbic-6-14c acid, The synthesis of the compournd is almost conplete

and, vpon purification and characterization, the material will bs availa

able for human studies.

Upon the availability of the Ascorbic-é-iuc acid, studies would
be conducted with this material in the same manner as have been previously
reported and as outlined in the previous license application., These
studies ar part of a series that represent an attempt not only to pree
scribe requirements, but to elucidate the metabolism and function of this
unique vitamin,

All studies on the vitamin C requirement of humans, to date, have

beon conducted on normal young adult males., There have been no studies

16



performed on individuals who are sxisting on sub-oftimal or deficient
intakes of vitamin C, From the data obtained by the Nutrition Section,
Office of International Research, National Institutes of Health during
the nutrition surveys of Turkey and Iran, it would appear as though the
human could adapt to very low intakes of vitamin C withou! developing
sourvy. The question as to whether humans, adapted to low dietary intakes
of vitamin C, would in a stressful situation develop frank scurvy, or
other melabolic abnormalities, is academic because no work has been per-
formed in this area in an attempt to define vitamin C requirement or
metabolism, Therefore, the following studies are proposed.

(1) A joint study between Robert E, Hodges, M.D., of the
University hHospitals, University of Iowa, Iowa City, ancd the Chemistry
Division of USAMRNL, Denver, Colorado, is proposed to begin in November
1966, The cbjectives of this study are: To induce scurv) in six prison
vclunteers in order to permit a study of the clinical charscteristics
and accurate measurements of the pool size and utilization of vitamin C
by means of isotopes. The recovory phase of the studv will be designed
to provide ovidence of the true requirements for vitamin C, Initially,
the six subjects will receive orally 50 pe of L—nacorbic-l_iuC acid
to determine their pool sizes and rate of utilization of vitamin C,
They will then be placed on a vitamin C.deficient diet and studied by
measuring the rate of decrease of their pool sizes until such time ss a
decrease of 50% of their initial pool size is noted; at this time, they
will be resupplemented with vitamin C, The subjects will then be re-
labeled with 50 pe of ascorbio-b-jﬂ acid at the time they are resupple-

mented with vitamin C, The subjects will be given different controlled
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intakes of ascorbic acid, varying from 2 to 70 mg per day, in crder to
determine the influence of these varying levels of vitamin C intake on
the rate of saturation of the individual ascorbate pool size.

It is snticipated that the depletion phase of this study will
take between 3 to & months, since the average individual has an ascorbate
pool size of 2 to 3 grams and a daily utilization of 10 to 20 mg. The
repletion phase will probably require a period of 2 months on the varied
levels of escorbate intake to obtain saturation of the ascorbate pool to
its initial control level., The total amount of isotope to be received
by each subject will not exceed 50 pc of nucorbio-l-iuc acid and 50 pe

of asoorbio-h-BH acid,
(2) Foreign studies: Studies similar to the above Iowa City

study are proposed for the country of Iran, In areas of Iran that are
found to have a populace with a deficient or low inteke of wilamin C,
it is proposed to label a small number of these peopla with 50 p2 of
asoorbic-l-luc or alcorbio-b-jﬂ acid to determine their ascorbate pool
size and actual rate of utilization, Such studies will be conducted in
cooperation with authorities of the foreign government involved. The
ressarch project in Iran will represent a program of a minimum of three
years' duration,

Health prysics were not discussed here since they were th. oughly
discus: yd and considered in our original human isotope request., There
have been no changes made in the methods and techniques as set forth in

the original protocol in terms of isotope dosage and disposition,
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12+ Carbohydr tes

As was indicated in the previous license application, this
Laboratory has been investigating for some time the digestibility of

cellulose and other complex carbohydrates. The eariier studies were

14

concerned with the digestibility of " C.labeled cellulose, hemicellulose

and various uncommon sugars by laboratory animals such as the rat,
hamster and guinea pig. These studies were extended to include germ-free
rats., Following completion of the animal studies, attention was directed
to the digestibility of these complex carbohydrates by the human, Time
has permitted the completion of only a single human experiment employing
1“C..labolqad cotton cellulose, The labeled cotton was produced at USAMRNL
by growing cotton plants in a controlled enviromient. The harvested
mature cotton bolls were processed and the resulting pure alpha-cellulose
was prepared for feeding studies,

In related studies, modified cellulose (Avicel-R), propared by
the American Viscose Company, has been investigated for nutritional
properties in human volunteers. A portion of the 1I"C---lnbe].eci cotton
collulose has bean processed for us by American Viscose Company. In
order to complete these studies on cellulose and related carbohydrates,
additional tracer experiments need to be conducted.

In addition to the above studies, other human studies u.re being
conducted on malabsorption and atherosclerosis which involve the use of
carbohydrates, Studies on the interrelationship of various types of
carbohydrates and other dietary components on serum triglycerides and
cholosterol in the human havs advanced to the state where tracer levels
of common sugars are necessary to provide the desired information, Details

as to procaduros amployed in the use of 1"’C--labalecl carbohydrates were

included in the previous license application,
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13, Minarelz: Studies on mineral metabolism, interactions and require-
ments in the human with the use of iadloisotopus,

The research program at USAMRNL includes investigations on the
motatolism, interactions and requirements for the majority of both the
macro- and micro.mineral nutrients. These investigations have employed
the use of both laboratory animals and human volunteer subjects. Current
major emphasis in the area of minerals, involving human subjects, has been
related to magnesium, calcium, phosphorus, sodium and potassium balance
studies and the sweat losses of all minerals, Special attention lLas been
given magnesium because of the interest in determining the human require-
ment for this mineral and its relationship, along with caleium and
phosphorus, to renal calcull formation, The previous license application
outlined the background information on the renal calculi problem and the
nature of the investigations being conducted at USAMRIL, requiring the
need for the use of magnesium«28, calcium-45 and calcium.4?7, Although
permission to use these isotopes was granted, they were not employed
during the past eighteen months for several reasons., The availability
of magnesium-28 ies limited and its use must be timed exceedingly close
with the experimental situation, Unfortunately, suitable patients with
renal calculi problems did not become readily available for study locally
during this period, With the present modifications in the Metabolic War’
of the Metabolic Division at USAMRNL, it is now anticipated that patients
can be maintained readily locally for investigation, The procedures
previously outlined would be followed, For each case study, considerable
preliminary clinical and biochemical evaluations must be performed in order
to ensure that the use of the radioisotopes of magnesium or calcium will

provide ths desired data.
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Plans are alco projected to study further calcium and msgnesium
metabolism and requirements in Thailand and possibly Iran. Tue studies
in Thailand would be in support of studies (a) on the possible role of
minerals in the etiology of bladder stones and (b) the influence of
adaptation on caleium requirement., Thesc studies would be conducted in
cooperation with Thai investigators in collaboration with the SEATO

Clinical Research Center, Bangkok, Thailand,.

1k, Other
Dspending upon the rate of progress of the above indicated studies

and the development of other current investigations, the use of addilional
carbon-14 or hydrogen-3 labeled biological compounds is desired. These
compounds include additional vitamins, lipids and related compounds such
as acetate, and amino acids. The use of tritiated waler is desired for
body water measurements, since it is more convenient and setisfactory to
use than water labeled with deuterium., The malabsorption stulies would

be assisted if routinely employed test labeled compcunds, ineluding
tritiated folacin and pyridoxine, could be permitted. A: mentioned above,
studiss are being conducted on atherosclerosis which could be enhanced

by the availability of 1“C-labeled 1ipids or ‘C-labeled acetate. The
previous license application outlined several experiments that would have
utilized carbon-14 labeled amino acids, These experiments were not con-
ducted because a sufficient number of suitable volunteer subjects was not
available at appropriate times during the period while licensed. The need

to conduct the indicated studies remains.
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U. 3. ARMY MEDICAL RESEARCH AND NUTRITION LABORATORY
FPitzsimone General Hospital
Denver, Colorado 80240

1 August 1966

LABORATORY FACILITY

INFORMATION

Brief Higtory of the Laboratory

On 19 Pebruary 1942, The Surgeon General suthorized the Director of
Laboratories, Army Medica! School, Washington, D. C., to establish &
small laboratory designed to conduct research in matters concerning or
relating to military nutrition, The transfer of the Laboratory to Chicago
near the Quartermast: - Food and Container Institute was authorized om
14 September 1944 in the Army Service Porces Circular Number 305. At
that location, the activity was designated as the Medical Nutrition Lab-
oratory, In May 1946, the Laboratory was reclassified from a Class IV
instellation to a Class 1I installation, A unit of the Laboratory was
established at Fitzsimons General Hospital to study the nutritional
aspects of pulmonary disease, In 1947, this unit was incorporated into
the newly organized Fitzsimons Research and Development Unit to conduct
research in the field of tuberculosis and surgery of the chest., In 1953,
the Medical Nutrition Laborstory moved to Fitzsimons General Hospital
which afforded metaboliic ward facilities and excellent support and coop=
eration of the hospital, In September 1958, the U. S. Army Research and
Development Unit, Fitzsimons Aimy Hospital, was combined with the U, §,
Army Medical Nutrition Latoratory to form the U, S, Army Medical Research
and Nutrition Laboratory. The reseaich programs of both units continued
uninterrupted by the merger; indeed, the larger combined facilities
permit better support of the program as a whole,

Migsion

1. To investigate the adequacy of the soldier's diet, determine the
nutrient intake, and assess the health as related to nutritional status
of troops in all environments: to recommend nutritional measures in support
of optimum performance and ‘he prevention ot disease and injury under all
conditions; to extend similar studies, recommendations and training to
civilian groups and to civil and military populations cf other countries
as appropriate when such action is judged important to national policy
and defense by higher suthority.

2. To conduct research on medical and surgical problems of special
interest tc the Army, including support of approved clinical research,
with particular attention to collaborative research in pulmonary disease
with Fitzsimons General Hospital; to study the physiology of exerclee and



fatigue in coordination with other laboratories of the U. §. Army Medical
Research and Development Command; and to conduct research on the appli-
cation of computer techniques in medical research and medicine,

3., To conduct the basic research vital to competence and progress in
the aforementioned aress.

Lacilities

The Laboratory, excluding EM billets, occupies 4+3/4 semi-permanent
two-story masonry buildings and one wooden structure containing 91,623
square feet of floor space and houses the following facilities:

Reseaarch laboratories

Smsli animal end dog facilities

Reserrch library (approximetely 6,000 volumes)
Metabolic ward -

Storage facilities

Special Bquipment

Preparative ultracentrifuges '

Walk-in cold rooms for biochemical studies

French pressure cell for disruption of subcellular components

Liver perfusion appératus

Acrylamide gel electrcphoresis, anslytical

Mass spectrophotometers : !

Eight-chan.=® Electronics for Medicine oscillographic recorders

Texas lr.crument Oscilloriter

Multiple recorders of varied types and designs

Cary an’ Beckman recording spectrophotometers and other research
laboratory spectrophotometer”

Radioweter blood gas and titration equipment

Keith ley microvolt-ammeter

Licycle ergometers

Hunan whole-body bath calorimeter

General Electric x-ray fluoroscope apparatus with highe-speed
cassette changer and Cordis high pressure imjection system

Medicon sine wave electromagnetic flowmeter

Various :ta and gamma counters including sutomstic liquid
scintillation counters, autogamsa counter and low level
sutomatic beta counter

Arriflex movie camera and accesaories

Expandable laboratory~trailer for field studies

Electron microscope

Multiple automatic fraction col ectors

Gas-1iquid chromatography instruments for variocue applications

Technicon auto-analyzers

Atomic absorption spectrophotometers



Multiple continuous respiration gas analyzer systems for measure-
ment of expired C0,~0,, volume and temperature with associated
parameters for pulse rate, respiration rate, body temperatuis,
environmental temperature and humidity and barometric pressure

Portable metabolimeters for messuring energy expenditure in the {ield

Human and animal treadmills

Cardiotachometers for monitoring pulse rate

Body volumeter for measurement of body composition
Cary vibrating reed electrometers for volume and COp
Computer, RCA 301, punched paper tape input-output
Frieden Flexowriters, off-line to RCA 301 zomputer
Amino acié¢ auto-analyzers

Technicon peptide analyzers

Applied Physics respirometer and lag analyzer for human

trace studies

Mechrolab Osmometer for large molecular weight determinations

Gern-free animal facilities

C,H,N Analyzer

Research model Coulter counter

Infotronice analog/digital converter

Perkin-Elmer 220 IR spectrophotometer

Farrand research fluorometer and other fluorometers

Fisher titrianalyzer

Automatic and other model Warburg apparatus

Constant temperature and humidity room - walkein

Numerous items of equipment for extensive biochemical, physiological
and histopathological studies

Beckman ultracentrifuge, analytical

RCA 301 computer for medical research

Gamma cell 220

Environmental chamber

Liquid scintillation syst'm

Ortholux microscope

l“carbon

Research Pr am

The work of the Laboratory is accomplished by seven professicnal
Divisions.

The Chemistry Division has a broad program in biochemistry and nutrie
tion; it also provides analytical chemistry support for the entire Labor-
atory., Examples of particular interest are amino acid requirements,
imbalances and toxicities; fundamental aspects of lipid metabolism;
vitamin nutrition; metabolism and requirements; nutritional value of
cellulose trace mineral metabolism; carbohydrate, protein and macro=
molecular biochemistry; adaptive and control mechanisms.




The v tonducts research in three rather broad areas;
environmental physiology, nutiitional physiology and performance physi-
ology. Bavironmental work is primarily directed toward the cardiopulmonary,
metsbolic, endocrine and cellular (intermediary metabolism) resjonses of
humans and animals to high altitude and cold exposure, Work ir. nutri=
tional physiology is concerned with effects of various nutricional and
environmental stress on body functions., Performance physiology studies
include an assessment of the physiological and psychological variables which
control and limit work capacity, psychomotor skills and the interrelation~
ships of these varisbles. Studiep of physical training, drug action,
environmental stress, intermediary metabolism sad cardiovascular and

pulmonary function are included. ?

The g;g;ggiglggz_gggigxfg works very closely with the hospital on
tuberculosis, mycology, virology and clinical microbiology projects and
collaborates with the rest of the Laboratory in studying the nutritional
aspects of microbiblogy. Studies include the evaluation of the microbial
metabolic events leading to the development or loss of antibiotic

resistance,

The Metabolic Division performs both laboratory and‘cltnical yesearch
studiee, Clinical studies utilizing human volunteers are directed towards

various metabolic and nutritional problems, for example: metabolic effects
of various nutritional deficiepcy states; determines adult human pyridoxine
requirements; the human digestibility of microcrystalline cellulose; lipid
and sterol balance; the effect of gluten loading on normal gastrointestinal
sbsorption; and stodies of steroid metabolism and the effect of diet of
various cationic contents on exercise. In particular, it ig planned to
study the metsbolism of bile steroids in the normal human and as a mani-
festation of various types of liver d'sease, Liver metabolism is studied
by liver perfusion techniques. Physicians of this Division serve as
consultants and teachers in the hospital's endocrinology and metabolism

clinics,

The Bioenerget Divi conducts dietary surveys in Army messes
and, in collaboration with the Office of International Research, in world-
vide areas. Has conducted field studies for evaluation of various rations
for proposed use in combat situations, Studies energy metabolism, work
physiology and fatigue mech-7isms i{n extreme environments such as heat,
cold and high altitude, Measures body composition under various nutri-
tional and environmental conditions and relates composition to work pers
formance, Recent accomplishments include a better definition of the
caloric requirements in extremely hot and cold environments, and the
demonstration of significant nutrient losses in sweat in hot environments

under conditions of profuse sweating.



The Pathology Division provides pathology and animal service to the
rest of the Laboratory, and conducts an active program dealing with the
toxicology of solutions for intravenous alimentation, techniques in
histochemistry and irradiated food research.

The Computer Division is atudying the use of automatic data pro-
cessing systems in medicine., The initial project involved the anslysis

of data from large numbers of patients with pulmonary diseases. A project
to study computer-instrument linkage systems has been designed. The projact
is to achieve on-line linkage between laboratory instruments and the

digital computer,
Provisions are made for independent in-house laboratory research,

The Laboratory conducts an annual two-week training period for USAR
Mobilization Designees and other Reserve Officers. On-the-job training in
nutrition is provided for officers (as assigned by higher authority) of

allied nations,

Personnel

Military - 36 officers, 52 enlisted personnel
Civilian - 87



";*t Training and L_perience: H. E. Sauberlic.., PkD Ch. Chemlstry Div
. USAMRNL

’ Duration of
Item 8 Type of Training: Where Trailned Training

‘a. Principlas and practices U. of Tenn. 5 mos Formal
of radiation protection
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U. of Indonesia 18 mos Formal
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1951;

1957 - 1959:

1959:

1959-Present:

Nembenhip In Socleties:

American
American
American
American

American
Americon

N?u&w”—

Research Fellow, Unlversity of Tennasses, Kraxville and
Ook Ridge, Tennemee (Or. C. L. Comar). Reseorch on
blood volume measursments; vitamin B, 2 and cobalt
matabolism and calclum nutrition; studies employed radio-
octive compounds. Various publications.

Professor of Animal Nutrition ond A icrobiology, Univenity
of Kentucky, Lexington, Kentucky (Dr. O, Aamrodt,
group leader). Served as o member of the team of the
Univenity of Kentucky performing a contract with
Internationa! Cooperation Adminlstrotion, the Universit,

of Indonesia and the Government of the "epublic of
Indonesia at Bogor, Indonesio. Acted in the copacity

oi Head of the Departmant of ! icrobiology at the
University of Indonesia, Bogor, to deve'op the teaching,
ressarch ond administration program of each. In eddition
to a teaching load, cssisted in the development and training
of Indonasian scientific and educational parsonne!, directed
doctorial thesas, osslsted in extension services, etc.
Fagearch was conductad in the area of protein and amino
acid nutrition; measurenent of amino acid content,

protein content ond protein nutritive value and quality

of feeds and foods important to the Indonasion economy and

diets. Several publice ‘ons.

Associate Professor of Animal Husbandry and Food Technology,
lowa State Univenity, Ames, lowa (Dr. L. Johnson). The
position was concernad with the development of o research
program in the area of meat tachinology, including basic and
applled studies; Investigatioms on meam of Improving the
quality of meats; including production, processing, storage
and consumer phases. The program included direction of
groduate students, techniciors ond groduate teaching.

Chlef, Chamistry Division, U. S. Army Medical Research
ond Nutrition Laboratory, Fitzsimons General Hosplital,
Denver, Colorado.

Soclety of Blological Chemists
Institute of Nutrltion
Association fo- Toncar Research
Chemical Society

Soclety for [xperimental Blology and Medicine -

Sociaty for Microblology
Soclety of Animal Sclence
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8.
9.
10.
1.
12.

New York Academy of Sclence
Amarican Soclety for Clinleal Nutrition
Sigma XI

Phi Beta Kappa

Gomma Sigma Delta (Hon. Agric. Soc.)
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HOWERDE E. SAUBERLICH, Ph.D.

Author or co=author of over 100 publications in the fields of proteln and amino
acld metabolism Imbalances, toxicities, methodology and value os related to animal,
human and microorganisms; 1ipid and carbohydrate metabollsm; studles on the
vitamin B complex, especlally pyridoxine, folocin, choline and blotin; kwashlorkor
ond nutritiona! adema; microblal nutrition and metabolism; nucleic ocld metabol lsm;
cancer ressarch; irrodiated foods; antibiotics and growth foctors; enzymology;

rodloisotopes, etc. Publications from 1961 to present time are listed.

Journal Publications:
1. Levellle, G. A, an' M. E. Souberlich. Influence of dietary protein level

on serum protein components and cholesterol In the growing chlek. J. Nutrition

74: 500, 1961,
2. Lavellla, G. A., J. W. Shockley ond H. E. Saubsrlich. influence of the

presance of cholesterol and fatty acids on plasma glyceride determinations In the

chick. Poultry Scl. 40: 1361, 1961,
3. Farlsh, P. 1., W, D. Salmon and H. £. Sauberlich. Effect of choline

deficiency ond ethionine fesding on nuclric acid content of rat livers. J. Nutrition
73: 23, 1961.

4. Sauberlich, M. E. Growth of rats fed protein=free diets supplemented with
purified amino acid mixtures. J. Nutrition 74: 298, 1961,

5. Souberlich, H, E. Effect of vitamin 86 on the growth of roty fed dieh
limiting in an essential amino acid and on the utilization of homers of tryptophan,
methionine ond valine. J. Nutrition 74. 289, 1961,

6. Souberlich, H. E. Studies on the toxicity and antagonism of amino acids

for weanling rats. J. Nutrition 75: 61, 1961.
7. Levellle, G. A., H. E. Souberlich and J. W. Shockley. The sulfur amino

acld requirement for growth of mice fed two levels of nitrogen. J. Nutrition 75:

455, 1961,
6. Lavellle, G. A., J. W. Shockley and H. E. Sauberlich. Influence of

dletory factors on plasma lipid relotionships In the growing chick. Proc. Soc.
Exp. Blol. Med. 108: 313, 1961.
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9. Lavellla, G. A., J. V/. Shockley and H. E. Soubarlich. Lipid distribution
In lipoproteins separated by polyonlon pracipitation. Proc. Soc. Exp. Blol. Med.
108: 544, 1961,

10. Levellls, G. A,, H. E. Sauberlich and J. W. Shockley. The protein
value and the amine acld deficiencles of varlous algoe for growth of rats and chicla.
J. Nutrition 76: 423, 1962.

11. Leveille, G. A., H. E, Souberlich, R, C. Powell and W. T. Nunss.
Influence of diatary protaln on plasma lipids In human subjects. J. Clin. Invest.

41: 1007, 1962.
12. Lavellle, G. A., J. W, Shockley and H. £. Sauberlich. Influence of

dietary proteln lavel ond amino ocids on plasma cholesterol of the growing chick.
J. Nutrition 76: 321, 1962,

13. Leveills, G. A., J. V.. Shockley ond H. E. Saubarlich. Lipid content
of chick erythrocytes and plasmo. Proc. Soc. Exp. Biol. Med. 109: 345, 1962,

14, Boker, E. M., H. E. Saubarlich et al. Tracer studies of vitamin C
utilizution in men; metabolism of D=glucuronclactone-6-C “, D-glucuronlc=6~-
C'4 acid and L-mcod)lc-l-C“ocld. Proc. Soc. Exp. Blol. Med. 109: 737, 1962,

15. Leveille, G. A,, H. E. Sauberlich and M. E. McDowall. The nutrient
content of varlous algoe and the amino acld odequacy for growth of rats and
chicks. Report AMRL=TDR=62-116, Symposium=\'orkshop on Blologistics for
Space Systems, Dayton, Ohlo, 1-3 May 1962, 6570th Aerospace Medical Remsarch
Laboratorles.

16, Lavellle, G. A,, H. E, Sauberlich and R, D. Hunt. Effect of dietary
lithochollc acld on liver size of the chick. (Ressarch Note) Poultry Sci. 41: 1991,
1962,

17. Unlon of Burma Nutrition Survey Report (Preliminary), September 1962
(asslsted in development and preparation). Final Keport, May 1963,

18. Shore, J. D., B. M. Tolbert and H. E. Souberlich. The effects of
lonizing rodiation on trypsin. |. Losses of esterase and protecss activities of

trypsin and trypsin=inhibitor compound. Arch. Blachem. Blophys. 102: 125, 1963,
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19. dunece, C, €., P, G, Raevas, T. 5. baoand H. F,
influance of “ictary protein level on the mognasiun requirement. J. Mutrition
79: 220, 1963.

2. Leveille, €. A, and H. £, Sauberlich. Lipid changes in plasma, alpha-
lipoproteins, liver an'f aorta of chicks (ed difforant fats. Froc. Son. Exp. Biol,
Ned, 112: 300, 1963,

21. Beler, E. M., N. C. Lavanlaski and H. E. Sauberlich. Respiratory
catabolism in man of the degradative intermediates of L~oscorbic=1-C e acid.

Proc. “oc. Lxp. Biol. Med, 113: 379, 1963.
22. leveilla, G. A., R, C. Powsll, H. E. “ouberlich end . T. Nunes.

Effact of orally and parenterally admini tared neor yein on plasma lplds of human
subjeacts. Am. J. Clin, Muirition 12: 121, 1943,

27, leveilln, G. A, H. E. “au's rlich and 7, O, Hunt. ODietory bile acids

ond lipie' netabolism. 1. Influance on lipids and iver size of chicks. Proc. So=.
Exp. Slol. t'ad. 114; 334, 1947,

24. Hunt, K. 0., C. A, levaille and H, £. Saunerlich, Diatary bile acids
and lipid metabolism. 1. The ductular call maction induced by lithacholic acid.
Proc. Soc. ixp. Biol. Ned. 113: 139, 1962,

25. Lewvoille, G. A., J. A. Tilleizzn and H. E. Seubsrlich. Fatty ocld
composition of plasma and liver lipid components as influenced by diet In the
growing chick. J. Nutrition £1: 357, 1963,

26. Collaborative study of vitamin 06 mathodolagy. J. Assoc. Office Ag.
Chemists 46: June 1943,

27. Raica, N., M. McDowaell and H. E. Sauberlich. QM Contractors'
Neeting, 7-9 October 1963, MNatick, Mass., “Vholesomeness of Foods Preserved
by Cold=Sterillzation and Induced Radioactivity," and "Present Stotus of the
Wholesomenass Frogrem ,*

23. Sauberlich, H. E. Human requirement for vitamin ﬂb. Vitamins and

Hormones 22: (07, 1964, s
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29. Fedaration of Nalaya Nutrition Survey, A leport of the ICNND,
September 1964,

30, Baler, €. M., N. G. Levandoskl and H. E. Souberlich. Raview of
"Respiratory Catabolism of L=Ascorbic Acld,” Nutrition Rev. 22: 7, Januvary 1964.
3). Baker, E. M., J. E. Canham, V. T. Munes, H. E. Sauberlich and
M. E. McDowell. Vitamin 86 r wirement for adult men. Am. J. Clin. Nutrition

15: 59, 1964,

32. Hunt, R, D,, G. A. L allle and H, E. Sauberlich. Dietary bile ocids
and lipid matabolism. I, Effects of lithocholic acid in mammalian species. Proc.
Soc. Exp. Blol. Med. 115: 277, 1964,

33. Leveille, G. A., R. D, Hunt and H. E. Sauberlich. Dietary hile aclds
and lipld metabolism. V. Dietory level of lithocholic acid for chicks. Proc.
Soc. Exp. Biol. Med. 115: 569, 1964,

34. Levoills, G. A., R. D. Hunt and H. E. Souberlich. Dietary blle acids
and lipid metabolism. V. Reversibility of the effects of lithocholic azid in chicks.
Proc. Soc. Exp. Biol, Mad. 115: 573, 1964,

35. levellls, G. A., R. D. Hunt and H. E. Souberlich. Dietory bile acids
and lipid metabollsm. VI, Protective e.fect of cholle ocld In lithochollc acid fed
chicks. Proc. Soc. Exp. Blol. Med. 116: 92, 1984,

36. Levellla, G, A, and H. E. Souberlich. Plowuna and liver lipids of mice
as Influenced by dietary protein and sulfur=containing amino acids. J. Nutrition
84: 10, 1964,

37. Ralea, N., Jr., c~1 H, £, Souherlich. Biood cell transaminase activity
in human vitamin 86 deficiency. Am. J. Clin. Nutrition 15: 67, 1964,

38. Levellle, G, A, and H. E. Sauberlich. Relative distribution of cholestero!
in plasma and liver compartments of chicks fed different fatty aclds. Proc. Soc.
Exp. Biol. Med. 117: 653, 1964,

39. Ziporin, Z. Z., V/. 7. Nunes, R. C, Powell, P. P, Varing ond H. E,

Sauberlich. Thiamine requirement in the odult human as measured by uringry
excretion of thiamine metabolites. J. Nutrition 85: 297, 1965.
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Sauberlich. Thae excretion of thlemine and ity metabolites In the urlne of young

adult males mcaiving rostricted intakes of the vitamin, J. Nutrition §_§: 287, 1965,

41, Bunce, . €., H. E. Souberlich, P. C. Reeves and T. S. Oba. Dietary

phosphorus and magnesium deficiency in the rat. J. Nutrition 9_‘;: 406, 1965,
42. laveille, G. A, and H, E. Sauberlich. Nechanism of the cholesterol~

depressing affoct of pectin in tha cholesterol-fad rat, J. Nutrition £8: 209 1966,

43, Lovellle, G. A,, W. C., Goad and H. E. Saubarlich. Lipogenesis and
cholesterol turmovar in the chick as influanced by dletary lithocholle acid. Proc.
Soc. Exp. Blol. Med. 120: 856, 1965.

44, Harding, R. S., J. E. Canham and H. E. Sauberlich. Tha free amino

aclds in the plasma and urlns of human subjects on a vitemin Bé-deficlom diet,

In Technicon Symposium, 1965, Automation in Analytical Chamistry. L. T.

Skeggs, Jr. (ed.), hedlad Inc., M. Y., 1966,
45, Sauberlich, H, E. Vitemin Bbz Biosynthesls, actlve forms, antagonlsts,
blochemical functioms. Vol. IIl, Chapter 13, The Vitamins. Acedemic Press,

Harrls & Sebrell, ods. (in press).
48, Seubarlich, H, E. Determination of the vitamin 86 group (pyridexine,

pyridoxal, pyridoxemine and assoclated compounds; 4-pyridoxic acld; tryptophan

lood test and xanthurenic acld maasurements). Vitamin Mathods, Veol. IV,
Academic Press, Gyorgy & Peomnson, eds. (in press).

A7. Canhom, J. €. and H. E. Sauberlich. Vitemin 86. Chapter 15, Section 1,
in the Handbook of Nutritiaf, pub. Am, Med, Assoc., Council on Food and Nutrition

(In press).
48. levollle, G. A., N. W, King, M. E. Souberlich and D. G, Falrchild,
Induction and regression of blochemical and morphological changes induced by

dletary lithochollc acld In chickens. J. Vet. Res. (In press).
49. leveille, G. A, und H. E. Sauberlich. Influence of dietary lithocholic

acld on hapatic lpld ansport. Proc. “oc, Exp. Biol. Med. (In press).
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50, Soari, J. C., E. M. Boker and F. [, “auberlich. /. simplified method
for the isolation of urinary ascorbic acl) as the 2, 4=dinitrophenylosazons. Anal.
Blochem. 15 , 1966 (in press).
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Laboratory Faports:
1. Leveille, G, A., J. W. Shocklay and H, E. Souberlich. The influence

of cholesterol on the determination of serum glycerides. USAMRNL Report No.

255, 1961,
2, Levellle, G. A,, H. E. Sauberlich and J. A. Edelbrock, The influence

of enzyme supplemantation on the digestibility of algos, USAMRNL Report No.

259, 1961,
3. Levellle, G. A., H. E. Souberlich and J. W. Shocklay. The influance

of dletary protein level on the esssntial amino acld requirement of the weanling

rat. USANRNL Report No. 282, 1961,
4. Llevaille, G, A., J. W. Shockley and H. E. Sauberlich. The Influence

of dietary factors on plasma cholestero! of growing mice. USAMRNL Report No.

25, 1962.
5. leveille, G, A., J. A, Tillotson and H. E. Sauberlich. Fatty ocid

composition of plasma and liver lipid components as influenced by dletary protein

and cholestaral in growing chicks. USAM RNL Report No. 269, 1962,
6. levellle, G. A, ond H, E. Sauberlich. An evaluation of on Immuno=

chemical and o polyanion precipitation method for the quantitutive analysls of

beta=lipoproteins. USANMRNL Report iNo. 272, 1943.
7. levellle, G. A, ond H. E. Sauberlich. Influance of orally edministered

antiblotics on growth and plasma lipld levels of growing chicks. USAMRNL

Report No., 276, 1963,
8. Leveille, G. A. and H. E. Souberlich, Plasma and liver liplds, fecal

bile acid ond sterol excretion of rats fed pectin and saponin. USAMRNL Report

No. 277, 1963,
9. Levedle, G. A., H. E. Sauberlich ond \/, C. Gead. A simple and

versahle punch card system for hibllographlc use. USAMRNL Report No, 281, 1963,
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Abstracts:
1. Boker, [, 2., H. €. “aubarlich and S, J. Violfskill. Metebolism of

14 14 . oyt 5
G b=l =n'ucuronalactone cnd €' =4=D-nlucuronic acid in nan. Fed. Proe.

2: 65, 191,
2. leveilla, G, A, ani H. £, Scuberlich, Influance of distary protein level

on amino ucid mmquirement of the rat, Fed. Proc, _2?_ 70, 1941,

2. Sauboerllch, H. £, and G. Guroff, Tracer stulias on uspartic acld motabolism
and interrelationships in certaln lactic acld bacteria. Precented at the Vth International
Congress of Siochemistry, Noscow, U.5.5.1., August 1981 {Conorass /bstracts,

p. 2.0, 17¢1),

4. leweille, C. A, F, D, Munt and 1. F. Saubarlich. Iaflurnce of Hetary
lt cholic aci! v plasma ca i livar lipids an ' livar size of arowing icls, [ed.
Prac, e A5, 1947,

5. Bater, E. N., H. E. Tauberlich anl J. . Canham. Vitanin 1‘6 requirement
of tha human., Feol. Pine, 22 222, 1763,

6. “auberlicl, H, E., F. A, & ker, J, €, Canhom, (i, Raica, Jr.

Vita:in 86 requiremant of the human. Vith Internatisnal Cengress of Mutrition,
Abstracts, p. 175, 19257,

7. uaubarlich, H, E., G, 7. fwace, €. A, Moore and O, C., Stoninston,
Cral raanesier o 'ministration in the treatrient of renal caleu'us farmation. #th
Annual tieeting, Am. Soc. for Clinical Nutrivion, “merican Institute <7 Nuirition,
Atlantic Clity, M. 0., 2 May 1964, Am, J. Clin. MNutritisn 14: 247, 1%¢4,

8, Goad, V. C., G. A, Leveilla and M. . Saubarlich, Lipid mota' ligm
in lithocholic acil fed chicls. Proc. 35th Annual 1. eeting, Colorato=+"yoiiing
Acacamy of “cience, Coldan, Colorado, 8-9 t'ay 1944,

®. Baker, E, M., J. E. Conham and H. E. Sauberlich. Further studies on

tho vitan.in Bé requirsmant for tha young atult mala. Prae. 27th Annual Iacting,

Colora 1o="" yoming Aealon y of “clence, Lolion, Colopada, 7=9 1, ay 1264,
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10, Harding, R. 5., J. E, Conhom ond H. E. Sauberlich. The free amino
aclds In the plosma ond urine of human subjscts on o vitemin Bb-doflclen' diet.
Proc. 35th Annual Meeting, Colorodo-Viyoming Acodemy of Sclence, Golden,
Colorado, B-9 May 1964,

11. Ralea, N., Jr. ond H, E, Soubsrlich. Current status of the U, S, Army
Food Imadiation Program. Proc. 3%h Annual Meeting, Colorado=Wyoming Acodemy
of Science, Golden, Colorado, B~9 May 1964,

12. Harding, R. S., J. E. Canham and H. E. Souberlich. The free amino
acids in the plasma and urine of human subjects on o vitamin Bé-doflclont dlet.
Technicon Symposium, Automation in Analytica! Chamistry, New York, N. Y.,

B Septamber 1965,

13. Boker, E. M., M. E. Sovberlich, We.H. Amos and J. A. Tillohon.

Use of carbon-14 labsled vitamins in human nutrition studies: pyridoxine and
L=ascorbic acld. Am. J. Clin. Nutr. ,'E 302, 1964,

14. Ralca, N., Jr., Y. F. Harman, \Y. H. Amos, Jr., W. K. Evans,
P. Rullan=Vargas and H. E. Sauberlich. Germ=free studies. 1. Riboflavin.
Proc., Colorado=" yoming Academy of Sclence, Colorado Springs, Colorado,
22-23 April 1966,

15, Bakar, E. M., M. Balaghl, R. S, Pardinl ond H. E. Souberlich.
Metabol ism of 2‘-“C-?hlo:olo labeled thiamine In man. Fed. Proc. 25: 245, 1966,

1. Sauberlich, H. E., E. M. Boker, W. H. Amos and J. A. Tillotson. Use
of carbon-14 labeled vitamim in human nutrition studies: pyridoxine. Viith Inter=
natlonal Congress of Nutrition, Hamburg, Gemany, 2-10 August 1964,

17. Amos, W. H., Jr., M. Baloghl, O. Ramirez, Jr. and H. E. Sauberlich.
Metabol lsm of “C-tlboﬂavln In the rat. Fed. Proc. 25: 245, 1966,

18. Stevens, C. O,, H. E, Sauberlich and G. R. Bergstrom, Radlation
produced aggregates from egg-white lysozyme. Fed. Proc, 25: 527, 1968,

19. Ralea, N., Jr., Y. F, Horman, W. H. Amos, Jr. and H, E, Souberlich.

Riboflavin nutrition In the germ-free ond pathogan-free rot. Fed. Proc. 25r 245,
1966,




b HOVERDE E. SAUSERLICH, Ph.D.

Honors, hacting and Other Speclal /ictivities:

1. Phi Beto i appa (Honorary Scholastic Society).

o

Sigria /.1 (Honorary Scientific Soclety).

Gomma Alpha (Honorary Groduate Student Soclety).

Gamma Slgma Delta (Honorary Agricultural Soclety).

Listed in: Who's \Who In the South and Southwest.

Listed in: Leaders In American Scionce, Amerlcan Men of Sclence.

Listed in: Who's Who in Education.

8. Scholarship gronted by Lawrence College for groducte studies at the University

N S »u aw

of Viisconsin, 1944,
9. Reclpiont of the Jonathan-Bowman Fellowship for cancer research at the

Unlversity of \ lsconsin, 1944-1748,
10, Fecipiant of a Fessarch Fellowship from the Cak Ridge Institute for

: S MNuclear Stulies for msearch ot the University of Tennessee, 1951,

11. Recipiant from the “nericon Institute of Mutrition of the ! eade~Johnson
Award for outstanding research in the field of tho vitamin B complex, 1952,

12. Recipient of National Scienco Foundation Trave! /ward to attend lind
International Biochemical Congress, Parly, France, 1952,

13. Auburn, Alabama, Junlor Chomber of Commerce Award In years 1952 and
1953 a3 the "Cutstanding Young Man of the Year,"

14, Recipient of a research travel grant from the Oak Ridge Institute for
Nuclear Studles, 19521954,

15, PRecipiont of “rllowship from thy Ook Ridge Institute for Nuclear Studing
| to attend the Conference on Advanced Biochemical use of Padlolsotopes, 1954,
l 16, Chairmanships at Sclentific Meetings, e.g., Federation A eotings.

Institute, Birminghom, Alabama (cancer resaarch); Nehl Company, Columbus,
Georgla (nutrition); Interdapartmental Committee on Nutrition for National
i Deferse, Mational Institutes of Health, Viashington, D. C. (mutrition); Foord and

! 17. Served as Consultant to various orgonizations, e.g., Southern Research
|

Nutrition Board, Iiatlonal Ressarch Councll, Washington, D. C. (lrradlated foods, etc.).
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31. Particlpated In conference on rosults of the Burma Nutrition Survey,
Waeshington, D, C., 2729 lray 1962,

32. Army Science Conference, V-est Point, New York; co-auther of paper
presented at conferonce, "Tracer studies of vitamin C utllization in man,"

19-22 June 1962,
33, Reserve Officen' Tralning Progrom In Nutrition, USAMRNL, 29 July ~

12 August 1962,

34. Notlonal Academy of Sclencas-Natlonal Ressarch Council ad hoe
Committoe Mesting on vitamin 86' USAMRNL, 6=7 August 1962; served os
Chalrman and participont.

35, Served os Laboratory Chlaf and Deputy Director of ICNMD Nutrition
Survay of M alaya from 1 Septembar to 5 November 1962. Two-waek preliminary
trip made in July 1962; consulted with officials In Philippines, Malayo and Taiwan.

36. Served as Speclal Comultant to ICNND, with visits to Indonesla, Burma,
Indic and Italy, 5-21 Movember 1962.

37. Served as coordinator for meating of Advisory Committes on Nutrition
to The Surgaon General hald at USAMRNL, 6-8 December 1962.

38, Partlcipated In briefing sessiom of team being sent to give consultive
odvice and collaborative assistance in nutrition ressarch ond the epidemlology of
nutritional diseases in Venezuela, 7-9 Narch 1963,

39. Panal member on "Nutritional Studies, " Amarican Collegs of Physiclam,
Adth Annual Session, Denver, Colorado, 1=5 April 1963,

40. 47th Annual Mesting, Federation of Amorican Societies for Experimental
Blology; acted as Sesslon Chalrman on American Institute of Nutrition's program
entitled, "Vitamin 86;" pans! member ot symposium on "Blological Instrumentation, *
16-20 April 1963, Atlantic Clty, New Jorsey.

41. First Commandons' Conferenca, Monterey, Callfornla, 1-3 May 1963.

42. Preparation of preliminary report of N alaya survey, ICNIND, Bethesda,
Maryland, 14-16 June 1963, "
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43. Annual Advisory Meeting of ICNIND Committee and Consultants, Bathesda,

Maryland, 24-25 June 1943,

44, Attended mesting of Food and Nutrition Board, Natlonal Acodemy of Sclences-
National Rosearch Councll, Washington, D. C., | November 1943,

45. Participated In preparation of preliminary report, Malaya Survey, USAMRNL,
14-15 Novembar 1963,

46. Rocky Mountain Section, Soclety for Experimental Blology and Medicine
Annual Meeting, Colorade State Univenity, Fort Collins, Colorado, 16 November 1963,
47. Appointed to od hoc Committee on Careers in Nutrition, Amaerican Institute

of Nutrition, May 1963,
48, Appolnted o membaer of the lsotope Committes, FGH-USAMRNL, 1 June 1943,
49, 146th Natlonal Amarican Chomlcal Soclaty Meesting, Denver, Colorado,

20-24 Janvary 1964,
50. Presontation of preliminary report of the nutrition survey to the Governmant

of Malaya. Also visited SEATO Medical Research Loboratory, Banglok, and U. 5.
Army N edical Fesearch Unit, Fualo Lumpur, Nalaysia, 22 March = 5 April 1964,
51. Annual Meeting, Federation of Amarican Societles for Exparimental
Blology, Chicago, Illinols, 12-17 April 1964, Participated in colloquium on
sclentific instrumentation, attended by sclentists and industry reprasentatives,

14 Aprll,
52. Genaral orlentation on USAMRNL, The SGO Advisary Committes on

Environmental MNedicine Meeting, USAMRNL, 13-14 May 1964,

53. In comultation on rlows madical ressarch projects, visited the Medlcal
Resesarch Un't, SEATO Laboratory, Bangkok, Thalland; NAMRU=2 Laboratory,
Talpel, Talwan; Institute for Humon Nutrition, Bogor and D]akerta, Erlangga
Univenity, Surabija, Indonesla, ot request of ICNND, U. S. Public Health
Service, Natlona! Institutes of Health, 18 June = 10 Jjuly 1964,

54. Vith International Congress of Blochemistry, New York, 26 July -

1 Augnt 1964, -
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55. Locture on "Blochemical nethods for assassment of nutriture, " "Nutritional
foctors 1n urolithiasls,” and "Current status of irrodiated food program, " MNutrition
Roview for the Therapeutic and losearch Yiotition, \ alter Pesd Army Hosplital,
5=10 August 1944,

5. Assisted in high oltitude investigation at Natick, Massachusetts, and
attended meeting of the Food and Nutrition Board of the Mationa! Academy of
Sclences, ‘washington, D, C., 26-2" October 1944,

57. Comulted with the Alinistries of Health and Agriculture, Medical & DM
parsonnel of Fedaration Armed Forces; Institute for Mledical Fesrarch, Kuala lumpur,
Nalaysia; U. S. Army Medical Pesearch Unit, Kuala Lumpur; membars of the
University of A'alaya; conferrad with officlals of U. 5. Army SEATO Atedical
Resoarch Laboratory and Thailand Institute of Clinical Nutrition, Bangkok,
Thailand, officials of U1, 5. Dperations I.tissions (USOML'): FAO; and Thailond
Ministry of Health, Conferind with parsonnal of Medical Callege 11, Mingaledon,
Burma, /merican Embessy officials and the staff of the Burma Instituta for Medlical
Rasearrh; 19 Novembar = 6 Dacember 1944,

58. Attended Computer Programming Course, Colorado University 1'edical
School, 7-week coursa, Jonuary and February 1964,

59. Received M'eritorious Clvilian Service Award from Department of the Army
for rasearch in proserving food by use of lonlzing radiation, 2 April 1964,

60. Attendad USAMANL-RCA Clo=computer Course, 11 May = 22 May 1944,

61. Appointad Affiliate Professor, Colorado State Univenity, Fort Collins,
Colorado, 1 July 1964,

62. Appointed Chalman, Medlca!l Library Committes, USAMRNL, 27 July 1964,

63. Appointed member of Panel to Evaluate Research Positions, FCH,

23 Novomber 1964,
64. Member of the Nominaring Committee of the American Institute of Nutrition.

65. Chalrman of the Awards Committee (Meade=-Johnson) of the American
Institute of Nutrition. ~

66. Member of the Membership Committee of the American Soclety for
Clinical Nutrition.
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67. Selected to serve as ¢ membar «f the “ditsrial Board of the :Journal of

Pivtrition for pariod of hay 1965 -~ Nay 1968.

68, Nutrition Seminar, Colorado State University, Fort Collins, Colorado,
14 January 1965,

69. Conference on Plasma Amino Acld Concentrations, sponsored by Natlonal
Research Councll Committee on Amino Aclds and the Rutgars Biological Bureau,
Rutgers University, New Brunswick, New Jersey, 1-2 February 1965 (by Invitation),

70. 4%h Annual Meeting, Federation of American Societies for Experimental
Biology, Atlontic City, MNew Jersay, 9-14 April 1945,

71. Confarence on Vitamin 06 Assay I ethods, _wegon State University,
Corvallis, ‘regon, 2-4 Juno 1965 (by invitation).

72. Brookings Institution's Conference for [ edaral Scianca [xecutives,

W illiomsburg Lodge, v illiamsburg, Virginia, 17-22 Dctobar 1945,

73. Food and Pwtrition Board and Committee on Recommended Vietary
Allowances, \Washington, 1, C., 209-39 Jctober 1965,

74. \.estorn Hemlsphare Nutrition Congress organized by the Council on
Food and Nutrition, American N edical Associotion, Chicago, Illinok, 6-11
November 1965,

75. Association of Military Surguons of the United States, Washington, D, C.,
16-17 November 1965, Also received M clester Award for 1965,

76. Participated in ICNND-Institute of Nutrition of Central Amerlea and
Panama, glving consultive advice and collaborative osslstance In nutrition research
and the epidamiology of nutritional diseases in Guetemala, 5 Aarch = 5 April 1945,

77. Participoted in briefing sesslon, giving consultive advice and collaborative
assistonce to teom members being sant to Paraguay on nutritlon survey. National
Institutes of Health, ICNND, Bethesda, Maryland, 7-9 April 1965,

78, Participoted in worlkshop on clinlcal and experimental studies on urol ithiasls
at Naval Medical Fasearch Institute, o cooperative project between 'CNND and
Naval Medical Reseorch Institute, under the Advanced Ressarch Projects Agency,

Bethesdo, A aryland, 7-9 June 1965 (Ly invitation).
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79. Appointed membar of Committee on Dietary Allowances, Food and Nutrition

Board, National Academy of Sclences=t.ationa! Research Councll, Washington, D, C.,

July 1965,
80. Appolinted membar of Merbarship Committes, Amarican Soclety for Clinical

Nutrition for 1965 = 1966,

81. Appointed Affiliats Professor, Depariment of Chemistry, Colorado State
Univensity, Fort Collim, Colorado, 1 Julv 1965 = 30 June 1969,

82. Participated in Conference on Human Requiremants for Vitamin A, Thiamins,
Riboflavin and Nilacin, Food and Agriculture Drganization, \orld Health Organization,
United Nations Mesting, Roma, Italy, 4-17 Soptember 1965 (by invitation),

83. Participated in briafing session of team being sant to give comultive and
collaborative assistanca in nutrition res. arch and the epidemiology of nutritional
dismases in Nicaragua, National Imtitutes of Health, Dethasda, Marylend,

6 Januvary 1966,

84. Participated in discussion concerning future anemia research, spomored
by Public Health Service, National Imtit tes of Health, Vonderbllt University,
Nashville, Tannessea, 9-12 Jonuary 1966,

85. Particlpoted in the nuirition study saction, Division of Grants, of the
Natlonal Institutes of Health ot Fitzsimons General Hosplital, 1315 January 1946,

86. Selected to attend and participate In Executive Seminar, Intemational
Affalrs and Federal Operations, Office of Carear Development, Kings Point,

New York, 28 Februory = 11 March 1966,

87. Attended aond participated in Nutrition Advisory Committee Maating,
Washington, D, C., 11-12 March 1966,

88. Amnended ond participated in meeting of the Food and Nutrition Board,
Natlonal Academy of Sclences-Mational Reseorch Council, Included in this meeting
wos the Committee on Dietary Allowances, NAS-NRC, Washington, D. C.,

30 March = 2 April 1966,




acrd of the Jouraal of outeition, citended

VI S umaber of e Loitorial
the annual maeting of the (ditorial Doard, Atlantic City, Pow Jorssy, 13 April 1944,

99. Loboratory represantative ot tha i.utrition Study Section, Mational
Institutes of Health, Bathesda, M aryland, 21-23 April 1964,

91, 57th Annual Neeting, Amarican fssociation for Cancer Research, Hilton

Hotal, Denver, Colorado, 26-28 May 1966,
92. Appointad mamber of Editoriol Board, American Journal ef Clinical Nutrition

(S-year torm), 7 Juno 1964,
93. Reappointed as a menber of the Conimittes on Distary Allowancas of the

Food and Nutrition Board, Mational /codemy of “ciances-Nationa! Pesearch Council,

7 June 1966,

94. [ cappointed as Chairman of the Subcormittas on Vitamin 8'2, Folic Acid

and Jintin of the Committea on Distary Allowencas, Food und MNutrition Board,
Mational 7 ca’'mmy of Scioncos=Mational M'essarch Council, 7 June 1964,

©5. Appointed member of the American Institute of Mutrition Committes on

Nomenclatura, 13 June 1944,
96. Appointed Amarican Institute of Nutrition representative to the Food and

Agricultury Crganization (2-year term), 13 Juna 1966,
57. Served as Choirman of tha sassion an "Proteins® of the VIith Inturnational

Congress of Nutiition, Hanburg, Germany, 4 August 1966,
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Cwal Precantations:

1. Amerlcan Association for tha Advancament of Sclence, "The biochemical
chongos Induced In humons by a deficioncy of thiomine, " by Z. Z. Ziporin, V. T,
Nunes, R. C. Powell, 0. C. Holland and H. E. Sauberlich, Denver, Colorado,
29 December 17961,

2, !Aeeting of Medical Education for Natlonal Deferse Represantatives
(Nu'rlﬂon for Nationa! Dafense), "Vitamins: How "micro" are "micronutrient”
requirements 2" Fltzsimoms General Hospital, Denver, Colorado, 14-16 May 1962,

3. Meeting of Medical Education for Natlonal Defanse Represantatives
(Nutritlon for National Defansa), "Mutritional biochamistry studies in Burma, "
Fitzsimoms Ceneral Hospital, Denver, Colorado, 14-16 ANay 1962,

4, Addressed Pima County Mutrition Council, University of Arizona an |
Nutrition Council of Phoani on "International aspacts of nutrition, " Tucson,
Arlzona, 14 March 1963,

5. Lecture, Aedical Laboratory Procedures Advanced Coune, "Microblologicol
techniques; vitamin 86' tryptophan, ' Bi-monthly orientation during 1963,

6. Rasarve COfficors' Training Program in Military Nutrition, "Blochemical
findings from the furma and 1 alaya nutrition survoys," USAMPIIL, 16 July 1963,

7. VIith International Congress of Nutrition, "Vitemin 86 requirement of
the human, " Edinburgh, Scotlond, 9=15 August 1943,

8. Sigma XI Organization and Mutrition Seminar, "Vitamin 86," Colorado
State University, Ft. Collims, Colorado, & March 1964,

9. Univensity of Colorado Medical Technology Postgraduate Coune, USAMRNL,
19-20 March 1964,

10, 4th Annual Neeting of the American Soclety for Clinical Nutritien, " Oral
magnesium administration In the treatment of renal calculus formation, " Atlantic
City, New Jorsay, 2 May 1964,

11. Resorve Jfficers' Tralning Program, “A agneslum metabollsm and its
ralationship to renal calcull,™ USANMRNL, 12-24 July 1964, .
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12, International Symposiom an Vitemin Rb, "Human requirements for
vitamin B,," New York, 23-24 July 1964,

13, Nutrition Seminar, "Nutritional problems in Thailand, " Colorado State
Univenity, Fort Collins, Colorado, 11 February 1965.

14. Advisory Commliites on Nutrition to The Surgeon General, "Brlef summary
of other research activities of the Chemistry Divislon, " and "USAMRNL's projected
interests in nutrition studies in forelgn countries, " USANMRNL, 5-6 March 1965,

15. Annual Meating, VWestern Divition of the Dalry Sclence Assoclation and
Soclety of Animal Production, "World nutrit! -a problems, " Colorodo State Univenity,
Fort Collins, Coloradn, 12 July 1945 (by invitation).

16. Reserva “fficers' Training Program in A'ilitary Nutrition, "Other resaarch
developmants within the Chemlistry Division,™ USANENL, 18-31 July 1965,

17. Seminar, "Food Agriculture Drgenizationorld Health Organization
FAC/ViHO) Expert Group on Vitamin Paquirements, " USAMRNL, 14 Decembar 1945,

18. Blochemistry Saminar, ' Anemim In children," report of meeting attended
at Vunderbilt Unlversity on 10=11 January 1966, USANRNL, 21 January 1966.

19. 5h Annuval Natrona County Farm and Nutrition Institute, "VWorld nutrition
problems, " Cosper, Wyoming, 12 February 1966,

20. Vlith International Congress of Nutrition, "Use of carbon=14 labeled vitomins
In human nitrition studles: pyridoxina,” by H. E. Sauberlich, E. M. Boker, \', H,
Amos and J. A. Tillotson, lHamburg, Germany, 2-10 August 1944,
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CURRICULUM VITAE

MKER' EUOOM Mo‘ L'- CO'OMI, NSC

'~ " Position:

Bom:
Married:
Military Service:

Education:

Membership in
Socleties:

Assistant Chief, Chemlstry Division

1943-45 Served in Infantry, South Pacific (Enlisted)

1945-49 Inactive

1949-53 Research and Groduate School, Walter Reed Army
Haspltal Center. Served as Research Assit*ant,
Department of Blochemlstry

1953-56 Far East Command 406 MGL (1953-55, Assistant Chi»f;
1955-56, Chilef, Department of Chemistry)

Jan 1949 = Aug 1951, 2nd Lt., MSC
Aug 1951 = Mar 1954, 1st Lt., MSC
Mar 1954 = May 1961, Copt., #'5C

Octoher 1955 Capt., Regular Army, MSC
May 1941 = May 1965, Naj., NSC
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