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U. S. ARMY MEDICAL RESEARCH AND NUTRITION LABORATORY )
J

FITZSIMONS GENERAL HOSPITAL
DENVER, COLOR ADO, 80240 gh

NIN REPLY REFER To /

MEDEN-AD 18 November 1966

Mr. Nathan Bassin e

Isotopes Branch
Division of Materials Licensing

U. 8. Atomic Energy Commission
Washington, D. C. 203D

Dear Mr. Bassin:

In accordance with our telephone conversation of several weeks
back, I am forwarding herewith three copies of a " Request for Approval
for Human Use of Radioisotopes in Tracer Amounts in Volunteer Experi-
mental Research Subjects." This request is in support of our Appli-
cation for Renewal and Amendment to AEC Byproduct Material License
No. 5-M-13(A66) originally submitted on 23 June 1966.

This submission contains information on the past and proposed
use of radioisotopes in humans by personnel assigned to this Laboratory.
Also included is an updated curriculum vita on each individual who will
use the radioisotopes.

I trust this information vil fulfill the requirements of the

Commission.

Sincerely,
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IN TRACER AMOUNTS IN VOLUNTEER EXPERIMENTAL RESEARCH SUBJECTS
,

Submitted by:

U. S. Amy Medical Research and Nutrition Laboratory
Denver, Colorado

J. C. Syner, M.D. , Col., MC; Commanding Officer and Dirootor j

R. H. Herman, M.D. , Ph.D., Lt. Col., MC; Chief, hota.bolic Division
H. E. Sauberlich, Ph.D.; Chie , Chemistry DWision !r

<

C. G. Liddle, D.V.M., Capt., VC; Chinf, Radioinotope Branch
Physiology Division |

E. M. Baker, Ph.D., Lt. Col., ESC; 4ssistant Chief, Ctenistry Division i

Z. Z. Ziporin, Ph.D.; Assist, ant Chief, Chemistry Division
D. Zakim, M.D. , Capt., MC; Metabolic Division

J. J. Anderson, h.D., Capt., MC; liotabolic Divi.aion
R. P. Carson, M.D., Capt., MC; Physiology Division
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B. M. Tolbert, Ph.D., Profenor of Chemistry. tniversity of Colorado
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Secticn I. Osnsrel Introduction

1. Purpose of rm,og

Par. 3b(3), AR 40 37, ' Radioisotope License Program (Humana.

Use), dated 12 August 1963, requires that written approval be obtained

from the Secretary of the Army prior to the submission of license anuli-

cation (through channels to AEC) for human use (of radioisotopos), when

volunteers are to be used as experimental research subjects. This para--

graph (Par. 3b(3), AR 40-37) cites 2 70-25, 'Research and Develop:en

tse of Volunteers as Subjects of Research,' dated 26 Grch 1962 as the

basis for the requiremant,

b. .tR 70 25 prescribes policies and procedures governing the

use of volunteers as subjects, including research in nuc. lear, biolegical

and chomical warfaro, wherein human beings ara delibarately expocod to

unusual or potentially hazardous conditions. Par. 6 of this sh requires

approval of the Chief of Research and Development prior to tbo research

and, in the caso of nuclear, biological or ehemical amnt.2, approval of
1

the Decretary of ths ..rmy is recuired.

The Atomic EnorEy Com.ission will license the ues of tracerc.
!

anoants of radicisotopes in physiological studies in normal human beings ;

done by competent medical research scientists. Such licenses have been

granted to members of this organization in the past.

d. To comply with the requirements of Par. 3b(3), AR 40-37 and
,

Par. 6, f.R 70-25, this request is submitted for approval for human use

of stated radioisotopes in tracer amounts in volunteer experimental

research subjects at U. S. Army Jedical Research and Natrition Laboratory

and Fitzsinons General Hospital mi in fjeld studios conducted by USAMRNL.

.
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2. . f.qp. w _ af ; m s.3,
.,

a. Experiments included in this request are mt, in and of them-

selves, unusual or potentially hazardo.'.a under the definitions of

AR 70-25. They would be consid3 red potentially hazardoun (and minimally

so) only to the extent that radioactive isotopes in tracer quantities

are used,

b. Therefore, this request seeks approval only for use of tbs

specified radioisotopes, the experiments otherwise not requiring indi-

vidua1L approval under AR 70-25. Howsver, sufficient descript, ion is

furnished to indicate Luportance of the studies in warrarting a ?a of

radioisotopee.

c. For any studies later contemplatted under the ganeral doscrip

tion given in this request which would, in and of themselves (apart frora

the use of radioisotope tracere), constitute unusua] ci m urdous a.>.p ri

ments, npecific approval (dirooted to the non.. isotope a5 puts) would then

be requosted per ,Jt 70-25.

d. Thiu raquent gives consideration to the, health ph;reico aspects

of the radioisotope tracers requirsd (Section II). Mditiontl information

ao to health physics aspects was presented in th9 previeuc license

amendment, including details as to research methods and apprcaches.

Since no request has been made. for the une of additional radioisotopes,

th:::e details w1;l not be rope.ated.

?- Cm;.6 auidelines for rp_ quested studios

a. The administored radioactive matorir.1 would, in no case,
.

exooed a radiation dose high enough to appros.ch the permissible' dose

indicated in CFR Title 10, Part 20 R012, "The hedical Use of Radio-

- isotopes- Rocommandations and Requirements by the Atomic Energy
a

Cor.wievion. ' In fact, in no case will the doce exceed one half that

2 -
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of ths permissible deso, and cvory attenpt will bs mado to usa svan
_

lesser amounts of isotope when compatibio with obtaining reliable data.~

Acquisition of the most recently developed counting equipment enables

minimal use of the isotopes,

b.- All policies, procedures and regulations proceribed in

AR 70-25 and AR l+0-37 will be rigidly adhered to in all investigations.

The person in charge of each specific phase of the studiesc.

proposed herein will be formally designated prior to the rosoarch by the

Commandirq Officor, USAIRNL, from the Government ccientists listed in

this application, and the attending physician will similscly be d wignated

from the Medical Officers among them. Medical officers arc at: signed a

minir.um of thros years to USshTdIL. The staff of the Laboratory is

approximately equally divided between military and civilian personnel.

4 H, int,,oyv of US.GIRNL isotom esagg,

This Laboratory has employed radioactive labs 2xd compoundsa.

in studies with human subjaote under A?C License Nunber 5 46 6 since
1

17 Deccabar 1957. Authorir,ation was given initially to n w' iodine- '

labeled human serum albumin to neasure the turnover rate of albumin of

ton normal young men in various nutritional statss,

b. USAMRNL staff members have had experience in uso of various

radioisotopes in a number of chemical forms in collaborative clinical

investigations with Fitzsimons General Hospital, involving the basic

disensa procons or new treatment procedures. Such work has been carried

out mv3er the Fitzsimons General Hospital's AEC License 5 46-9 and has

011311odins, 3 phosphoru% chromium, cobalt and
,1included the ue of

en,

'' iron.

b'
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c. On 11 Dacsmber 1959, authcrizatirn ma gre.ntul in Lietnsa
.. g

No. 5 612(L 61) for the uso of carbon.14 laboled glucose, glucuronic . j

acid, glucuronolactone and ascorbic acid to measure the pool size and

turnover rate of body ascerbic acid in normal human subjects and for

investigation of the possibility that humans may be able to synthesize

small amounts of ascorbic acid.

d. License No. 5 612(L 61). was renewed on 24 october 1961 and

expanded to include carbon-14 labeled glycine, cholesterel, mavalonic

acid, acetate and carbon monoxido, in addition to the compounds previously

authorized, for uso in motabolism and physiological trecer st2dios in

humsns4

License No. 5 612 (including prior approval by the Secretarye.

of the Army) was amended to permit the use of tritiated water for tho

dotermination of total body vatar in 112 humcn voluntee.:s at Pt. Carson,

Colorado.

f. Until recently, nutrition and nstabo]4.sm traer studies in '|

hu:nn voltanteers vers conducto3 under a2C Radf.oisotope Lic::nco rio.

5- 6 13(A 66), Amendment No. 1, This amendront was 'n effoot for a

period of eighteen months (31 July 1964 th*ough 31 January I')65).

St.udies conducted during this limited period are indicated in Section III.

Such studies have been discontinued until authorization has boon received.

5 Smsc1Go radicisotenca _tp,,' 9 n,s,do,

a, Use of the following radioisotopes in volunteer human research

1". tracer dosagos is requested:

4

.-
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Carbon 14 Vitamins

Carbohydrates

Amino acids'

Lipids*

Acetate

Hydrogen-3 Vitamins (vitamin C, folacin,
vitamin B )6

Water

Ibgnesium-28 ligo, MgC1 Hg citri.te
2

Calcium 47 CaCl
2

Calcium 45 CaCl
2

b. All the labeled compounde to be employed are naturally

occurring nutrients er metabolites for the hune.n.

Except for hydrogen-3, the maximum mount of radio *.ctivityc.

which the licensee requesta pomission to possesa at nc :ne time ic

10 millicuries of the individual chemica] forma indiost.od, hr

hydrogen.), S0 millicuries aro requested.

d. Authorization is requested to use tracer quantities of

C,.hbeled ascorbic acid e.nd bl-labelod ascorbi: acid in human volun--

toers at the University of 1awa Medical 3cheol, Iowa City, Iowa, in the

study outlined in this document.

According to current plans, personnel of USA!ENL will beo.

associated with studies in Iran and Thailand involving the use of the

abova indicated radioisotopes in human volunteer tracer investigations

on nutrition problems.

5
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Sostien II. G;noral H2alth Physice for Requentsd Icotop s

[ 6. cy,kon-ig )1

|

Carbon-14 has a soft beta emission that lends itself to tracer

,

studies. Fat in the body is usually considored the critical organ. The j
i l

biologion1 half-life for carbon-14 in fat is given as 35 days. The l

I
National Bureau of Standards Handbook No. 69 lists the madan permissible

burdon in fat as 300 40 Constants for calculating maximum pemissible

internal concentration of radioisotopes assume that 50% of the carbon-14

that is prosent in the blood is transferred to the critical organ, fat.

However, based on anir.als, it can also be actsumed that few of tha

carbon 14 labelod compounds proposed to bo used would approach this
,

retention in the critical organ. The majority of the coupeunds proposed

ars readily metabolized and removed from the body as crpirod C03 |or

motabolites in the urine, and would reduce evan further tha bcdy burden

of irradiation. Flushing procedures could also be e.ploysd in the care
.

of the labeled vitamins to hasten their removal froa this body upon

o pletion of the studies. In all invostigations, balancea will be

performed that will permit caroful knowledge of the ettent of retentien

and turncver of tne labeled compound adminisbored.

7. liyJro.r.p.r.3.

Hydrogen-3 emits only a very soft beta particle, but with present

counting instruments is a very useful isotope for tracer studies. The

entire body is generally considered the critical organ, and the isotope

has a biological half-life of approximately 12 days. The maximum per-

missible body burden in 1-2 me. This approximato amount has been used

6
a
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routinely in nur.arous laboratorios for ths detsrmination of total body

water in the human. Previously, permission has been granted this

Laboratory to use this technique utilizing one mil 11 curie of tritiated

water on volunteers at Ft. Carson.

The use of tritiated vitamino is proposed since several vitamins

are available only as the tritiated compounds. Because of the consider-

ably smaller pool size, the dosage of tritium employed as a vitanin 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

pyridoxino are presently employed at a number of laboratories for study.

ing malabsorption syndromes in humans such as may be encountered in

tropical sprue.

8 Marnesium-28

This isotope is available as a cyclotron produced aloment. It

has a very short half-life of only 21 hours. Magnsolum-23 has been used

in a numbor of laboratories with humans. Dr. J. K. Aikatta, Dopartnent

; of Medicine, University of Colorado School of Medicine, Dotreer, has

administered 90 po of Mg-28 to normal subjcots and patients and found

essentially no activity in the urine or plasma after 40 hours. By this

time, approximately 90% of the Mg 28 was secounted for in the feces and

I 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,

Publishar, Springfield,Ill.)
.

1
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9. Calciun.47_s

This isotope with a half-life of only 4 9 dayo has soon use in a'"'

number of studies with human subjects. The maximum pernissible burden

when the total body is considered the critical organ is approximately

-10 po; with bone the critical organ, a permissible burden of 5 uc is

allowed. For the proposed studies, a dose not to exe.ced 5 pe would be

used, with an anticipation that a dose of only 2 po may bo sufficient.

10 ,Cf etum 45'

If the use of calcium 47 should prove not foasible bocause of

the chort half-life and transportation er delivery difficulties, calcium-

45 would be employed instead. Calcium 45, with a soft bata o.7ds.sion and

a half-life of 163 deys, has a maximwn pem1:enie burd.sn in bono of

30 pc or 200 po for the total body. The dosage propoced for the

anticipated studies would not excaed 15 ju.

All uso of radioisotopos in hue ns vould be an acco.niener with

the follegings

a, Use will be confined to notabolic and physiological tracor

studios,

b. The licensoo shall comply with tha provisiens of Title 10,

Part 20, Code of Federal Regulationo, Chaptor 1, "Stendards for Pro-

tacticn Against Radiation," and RC-12, "The Medical Use of Radioisotopes--

Pecomendations and Requirements by the Atomic Energy Commission."

Radioisotopes for use in humsns chall be acquired from ac.

mapplior other than an Atomic Energy Commission facility, who cartifies

the pharmeeutical quality and a:nay of such material.

8~~~
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- d. Tho licsnesa, exospt as otherwise specifictlly provided for
,

in the license, shall possess and use the mat,e:ial as described in this.

license in accordance with statements, representations and procedures

contained in supplementary choots attached to the application,

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.

, 9
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Sostion III. Proposed Recasrcht Nutruaon end MatMiem Traesr Studies

, _

One of the missiens of the U. S. Army Hadical Research and Nutrition
_

Laboratory (USAMRNL) has buon to investigate the nutritional requirements

of the human, both micro. and macronutrients, and to study factors that

may influence these requiremonts. Factors under study include dietary

imbalances; interactions of vitamins, minerals and macronutrients; mal

absorption; disease; adaptation and stress, including altitude, cold and

hont. The studies have included the development of techniques for the

j evaluation of nutritional status and requirements. Tne initial phaces
t

of the studies have employed laboratory animals and nona.r+.dioisotopic-

:

.' - human volunteer studies. The studies have been conducted at the Denver

j Leboratory, as well as at several continental U.S.A, 1ccations and

5 several foreign countries.

Following those initial phases, the use of tracer studies was essen- lr

tial in order to obtain additional dosired information. D. iring the par.t

recent years, a limited number of such label experiments have been sr.c-

i cessfully conducted. In view of the expandirg nutrition recearch program
Iat USMGNL, both domestic and international, it is essential that limited*

tracer studios be made available as a technique to aid tbo program in
,

obtaining required answers to problems of both military and civilian
1

i 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 plans to conduct studies in several additional:

countries in the near future.i

Ind$cated briefly below are current interests and recent activities

in human nutrition and metabolism research at USAMRNL that have involved;

_ tracer studien. _
,

- ' " '' ~
10

i
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11. Vitaminst Invastigations: cn the vitamin requiremsnts of tha
'

human and factors that influen:o the requirement with the use of-

carbon ~14 or hydrogon 3 -lab'eled vitamins or related compounds.

All studies on vitamins, as well as for the other indicateda.

compounds, would be conducted in terms of dosage and administration of

the labeled material in accordance with the procedures outlined in the |

document sutaitted for the previous license application. Every effort

will be nade to use the minimum dosage necessary to obtain valid and

significant data, with oral administration whenovsr suitable for the

study. Similarly, subjects, modical supervision, sample handling and

other techniques as previourly indicated would be adhered to in proposed

studios. No changes or modifications appsar to be necessary. An excep

tion would be the request 6utlined below for the use of I"C labeled

3- ascorbic acid and H-labeled asecrbic acid in the study at the University

of Iowa, As indicated earlier, personnel of US&RNL would be associated

overseas in studies involving the use of tracers in human volunteers,

b. The preliminary use of "C-labeled thiamine has already

provided information as to the pool size, turnover rate and urinary

metsbolites of this vite. min. Thus, orally ingested 2- C thiazole

labeled thiamine has demonstrated, for the normal young adult human,

the following (a) that the half-excretion time of tho thiazole labeled

thiamine 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;

(c) that thiazole-labeled thiamine is efficiently absorbed; (d) that

free thianine was the only metabolite that was positively identified;

and (e) that the total number of metabolites, as determined by column

.
and paper chromatography, wore 27 in number, of which 8 appear to be

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

11
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id:ntify the 27 labslod rettbolit.o:: four.d in the urins. Futura studies

must include at least one more human study using the pyrimidine.. C
:

labeled tFiamine to determino if the metabolic pattern is similar to

that seen in the thiazole-labeled thiamine studies in man. This

| Laboratory has recently spent $6,000 for custom-synthesized pyrimidine-

C labeled thiamine for use in future human studies. These studies I

will be required to provide information on the metabolism of thiamine i

l .and an estimation of the pool size and turnover rate of the vitamin.

Such information is needed to evaluate the human requirement for

vitamin B (thiamine). The nature of the metabolites, thair function ;

and biosynthetic sources remain under study. The relationchip of the

metabolitos to thiamine requiremonts and to adaptations is also under
Ninvestigation and requires the use of C-labeled thiamin 3.

1

The human requirement for riboflavin (vitamin E ) t*8
|

! - c. 2

| received increasing attention at USaMRNL because of the lack of ratis-
i

factory infermation pertaining; to needs and the worldwide occurreree of |

deficiencies of this vitamin. Studios thus far have been rostricted to4

animal studies with the use of riboflavin-2.. C or to non label human4

studios. Investigations in man employing C-labeled riboflavin are

planned for the immediate future. The objectives of the studies would
1#be similar to those associated with the C-thiamine 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 thea

metabolite pattern of riboflavin will not be as complex as that seen in

the C-labelod thiamine and pyridoxine studies. In~the projected foreign
,

14
- studies: C-labeled riboflavin is anticipated to be employed in Iran and

12
'
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Thailand. Such studies will be conducted in cooperation with tha

goverissents of the respective countriec. The investigations will

involve edministering small amounts of the C-labeled riboflavin

(20 to 50 uc) to individual volunteers resident in these countries

with known intakes of the vitamin. The studies will be designed to

evaluate the influence of deficiency, adaptation, stress, climate and

other factors peculiar to-the region on riboflavin requirements. Cur-

Nrently, uniformly labeled C-riboflavin is in'the process of boing pro-

duced by fermentation. This has involved obtaining permission from both

the U. S. Department of Agriculture and the State of Colorado to import

a culture of Ashbva rossvoii, the organism used in the fermentation.

Approximately $10,000 of radioactive precursors for the culture medium

have been purchased. Low level fermentations have been conducted and

the isolation techniques developed. The high specific activity ribo-

flavin to be produced is intended for human nutrition invectigations.

d, Of the B-complex vitamins under study at USAMRNL, vitamin B6

(pyridoxine, pyridoxal, pyridoxamine) has reesived the groatoct attention

in the past several years. These studies have received international

att9ntion since they have established, within reasonable limits, the

young adult human requirement for vitamin B . Current studies are aimed
6

at investigating nutritional interrelationships and other factors that

may influence the requirement. The use of C-labeled pyridoxine has
N

been of assistance in this respect. Orally ingested C-pyridoxine has -

demonstrated for the normal young adult human the following: (a) pyri-

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

13
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1

l

CO ; ( ) the half,tims ontst$cn of pyridoxine is approximately 15 to
2

20 days, subject to the level of intake of vitamin B ; (d) the body pool
6;

of vitamin B 18 8PProximately 22 to 27 mg, with normal intakes of the
6

vitamin; and (e) the urinary metabolitos of vitamin B6 are numer us, with

4-pyridoxic acid representing approximately one-third of the vitamin B6
~

ingosted. ,

|
'

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

the subjects received an oral dose of 30 pc of the C labeled pyridoxine.

Further studies will be required to provide information on the metabolism

of pyridoxins and an estimation of the pool size and turnover rate of the

vitamin. Such information would be valuable in evaluating the hunan

requiremont for vitamin B6 and in studying nutritional and metabolic

interactions that may influence the requirement. Studios en vitamin B6

requirement ara projected for both Iran and Thailand.4

e. Vitamin C has received at USAMRNL the most intsnsive study

of all the vitamins currently under investigation. Various facets are

! under study, including functione, motabolism, requirements, interactions,

methodology and adaptation. Numerous reports have appeared as a result

of the investigations and are indicated in the appendixas, Using the

techniques of investigation as set forth in our previous human isotope
,

license application, the following summation of the results obtained i
:
1

from isotops studies on vitamin C metabolism in the human is presented:
,

(1) Studies.of body composition and the use of C isotopes

have resulted in a method for stating the actual utilization of ascorbic

acid by hoc 1 thy men. In studies of 29 men of diverse body weight and
4
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degrse of fatness, it was found that ascorbate utilization, as exprassed~

in terms of C-oxalate excretion, occurred 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;

onafat-free,leanbodybasis,theratewouldbe0.4mg/ day /kilogramof'

fat-free body weight. Rarely, if ever, do adult males exceed 90 kilograms
,

in lean body mass. Therefore,40mg/dayintakewouldexceedthegreatest

quantity of ascorbate metabolized by the 1 arrest healthy man.
.

,

!

(2) It has been shown that dehydroascorbic acid (dAs) is
|

'

partially reduced to L-ascorbic acid in both animals and man. It hasJ

1

, been further shown that only pure reduced L ascorbic acid ( ash ), and

not any of its oxidized forms, is incorporated into the body accorbato'

I pool.
a (3) It has been shown that the only known metabolic products
,

? 14
| of vitamin C labeled with carbon in the one position in man are oxalate,

l AeH and dAs. In young, healthy male volunteers studied, the ash 2 Pool
2 I

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

ash intakesofabout100mg/ day.'
2

(4) The kinetic and metabolic fate of ascorbic 4 3H acid has
a been studied in a human subject. The radioactive 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

resulta, combined with prsvious ascorbate-1 1 C studies, indicate that the

!
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- unknown matebolito(e) is probtbly a derivativc(s) of Lthrsose or L )
. . l

'

threonic acid.

(5) Recent experiments using Lascorbic 4 311 acid fed to a j

human volunteer subject have indicated that the tritium-labeled ascorbate

may r.erve as a better method of evaluating the actual vitamin C metabo-

lism and requirement in the human subjected to any stress situation.

(6) Currently, Lascorbic-6- C acid is being synthesized at
1

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 produce

L-ascorbic 6 NC acid. The synthesis of the compound is almost conplate i

i
and, upon purification and characterization, the material will be avail- |

able for human studies.

Immediate and future nronosed studies emnloving the use of

parbon W or hydrogen-3 labeled ascorbio acid (vitdn Cl:

Upon the availability of the ascorbic 6 1 C 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 are part of a series that represent an attempt not only to pre-

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

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

4
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perform:d on individua1a who are uisting on sub-optimal or dsficisnt
'

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 without developing

scurvy. The question as to whether humans, adapted to low dietary intakes

of vitamin C, would in a stressful situation develop frank scurvy, or

other metabolic 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 Hospitals, University of Iowa, Iowa City, and the Chemistry

Division of USAMRNL, Denver, Colorado, is proposed to begin in November

1966. The objectives of this study are To induce sourvy in six prison

volunteers in order to permit a study of the clinical characteristics

and accurate measurements of the pool size and utilization of vitamin C

by means of isotopes. The recovory phase of the study will be designed

to provide evidence of the true roquirements for vitamin C. Initially,

the six subjects will receive orally 50 pc of L ascorbic-1 NC 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 as 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 po of ascorbic dH acid at the time they are resupple-

mented with vitamin C. Tne subjects will be given different controlled

17
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intakes of ascorbic acid, varying from 2 to 70 mg per day, in order to

determine the influence of these varying lovels of vitamin C intake on

the rate of saturation of the individual ascorbate pool size.

It is anticipated that the deplotion phase of this study will

take between 3 to 4 months, since the average individual has an ascorbate i

|

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 ascorbic-1 NC acid and 50 pc

of ascorbic 4 b acid. I

(2) Foreign studies: Studies similar to the above Iowa City |

study are proposed for the country of Iran. In areas of Iran that are
,

l

found to have a populace with a deficient or low inte.ko of vit,1 min C,

' it is proposed to label a small number of these people with 50 pc of

ascorbic-1 I C or ascorbic 4 b 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

resaarch project in Iran will represent a program of a minimum of three

years' duration.

Health physics were not discussed here since they were thi oughly

discusod 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.

18
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12. CarbohyrA to9

As was indicated in the provJous license application, this

Laboratory has been investigating for some time the digestibility of

cellulose and other complex carbohydrates. The earlier studios were

concerned with the digestibility of C-labeled cellulose, homicellulosa

and various uncommon sugars by laboratory animals such as the rat, i

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 experimont employing

C-labeled cotton cellulose. The labeled cotton was produced at USANPEL

by grotiing cotton plants in a controlled envirom:ent. The harvested i

mature cotton bolls were processed and the resulting pure alpha-cellulose

was prepared for feeding studies.

In related studies, modified cellulose (Avicel R), preparod by |

the American Viscose Company, has been investigated for nutritional

proporties in human volunteers. A portion of the C-. labeled cotton

cellulose has been processed for us by American Viscose Company. In

order to complete these studies on cellulose and related carbohydrates, I

additional tracer experiments need to be conducted.

In addition to the above studies, other human studios 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 hava advanced to the state where tracer levels

of common sugars are necessary to provide the desired information. Details

as to proceduros employed in the use of I'+C-labeled carbohydrates were

included in the previous license application.
19
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. 13 Minore1 : Studios on rir.sral motabolism, interactions and require.1

. . .ments in the human with the use of radioisotopas.
,

|

The research program at USAMRNL includes investigations on the

metabolism, 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 1

|
Istudies and the sweat losses of all minerals. Special attention has been
i

given magnesiun because of the interest in determining the human requiro- )
ment for this mineral and its relationship, along with calcium and

phosphorus, to renal calculi formation. The previous license application

outlined the background information on the renal calculi problem and tho
!

naturo of the investigations being conducted at USAMRNL, requiring the
'

need for the use of magnesium-28, calcium 45 and calciuma7. Although

permission to use these isotopes was granted, they were not employed

during the past eighteen montha for several reasons. Tho availability

of magnesium-28 is limited and its use must be timed exceedingly close |

with the experimental situation. Unfortunately, suitable patients with

renal calculi problems did not bocome readily availablo for study locally

5 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 maintainod readily loca14 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 tho desired data.

20
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Plans are alco projected to study further calcium and magnasium

metabolism and requirements in Thailand and possibly Iran. Tite studies -

in Thailand would be in' support of studies (a) on the possible role of ,

minerals in the etiology of bladder st,ones and (b)' the influence of |

adaptation on calcium requirement. These studies would be conducted in ,

1

oooperation with Thai investigators in collaboration with the SEATO ]

Clinical Research Center, Bangkok, Thailand. 1

J

l

14 0th2I,
-

Depending upon the rate of progress of the above indicated studies

and the development of other current investigations, the use of additional
I

carbon-14 or hydrogen-3 labeled biological co.,: pounds is desired. These

i compounds include additional vitamins, lipids and related compounds such
!

| as acetate,and amino acids. The use of tritiated water is desired for !

body water measurements, since it is more convenient and satisfactory to

use'than water labeled with deuterium. The malabsorption studies would

:.. be assisted if routinely employed test labeled compounds, including

tritiated folacin and pyridoxine, could be permitted. Ac mentioned above,
;

studies are being conducted on atherosclerosis which could be enhanced,

i

by the availability of C-labeled lipids or C-labeled acetate. The

previous license application outlined eeveral experiments that would have
,

i

utilized carbon-14 labeled amino acids. These experiments were not con-
' ducted because a sufficient number of suitable volunteer subjects was not
i

available at appropriate times during the period while licensed. The need
;-

| to conduct the indicated studies remains.
.

!
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- U. S. ARMY MEDICAL RESEARCH AND NUTRITION LABORATORY
j Fitzsimons General Hospital
1 Denver, Colorado 80240

r
,

i
1 August 1966

i

! LABORATORY FACILITY

INFORMATION
i
4

j Srtef Histon of the Laboraton

f On 19 February 1942, The Surgeon General authorised the Director of
Laboratories, Army Medical School, Washington, D. C., to establish a;

: small laboratory designed to conduct research in matters concerning or
relating to military nutrition. The transfer of the Laboratory to Chicago
near the Quartermastw Food and Container Institute was authorized oni

| 14 September 1944 in the Army Service Forces 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
|

installation to a' Class II 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
j research in the field of tuberculosis and surgery of the chest. In 1953,
j the Medical Nutrition Laboratory moved to Fitzsimons General Hospital
|

which afforded metabolic ward facilities and excellent support and coop-
j erstion of the hospital. In September 1958, the U. S. Army Research and
j Development Unit, Fitzsimons Anny Hospital, was combined.with the U. S. -

|
Army Medical Nutrition Laboratory to form the U. S. Army.Hedical Research

j and Nutrition Laboratory. The ressatch programs of both units continued
j uninterrupted by Ehe merger; indeed, the larger combined. facilities
| permit better support of the program as a whole.
!

-' Mission |
|

|
1. To investigate the adequacy of the soldier's diet, determine the '

nutrient intake, and assess the health as related to nutritional status I

of troops in all environments: to recommend nutritional measures in support |

of optimum performance and the prevention or disease and injury under all
conditions; to extend similar studies, recommendations and training to
civilian groups and to civil and military populations of other countries
as appropriate when such action is judged important to national policy
and defense by higher authority.

2. To conduct research on medical and surgical problems of special
interest to 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 exercise and

.
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fatigue in coordination with>other' laboratories of the U. S. 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 areas. '
4

Facilities

The Laboratory, excluding EN billets, occupies 4 3/4 sensi-permanent
two-story masonry buildings and one wooden ettuoture..bojetaining 91,423
square feet of floor space and houses the following facilities:

. . .

.. . . ,. .

Research laboratories *

anali animal and dog facilities - - - .

Research' library (approximately 6,000 volumes)
Metabolic ward
Storage facilities

'
-

..

Special Eeuipment .

.

Preparative ultracontrifuges .'-

Walk-in cold rooms for biochastical studies - -

French pressure cell for disruption of subcellular components
Liver perfusion apparatus'
Acrylamide gel-electrophoresis, analytical
Mass s'pectrophotometers : *

Bight-chahael Electronics for' Medicine oscillographic recorders -*

i Texas Ze',crheent Oscilloriter -

i. Multiple recorders of v&ried types and designs
! Cary and Beckman recording spectrophotometers and other.research
; laboirstory spectrophetomatera
i Radiometer blood gas and titration equipment
i Keithley microvolt-assnster
|

111 cycle ersometers ,,

Hunan uhole-body bath calorimeter
,

. General Electric x-ray fluoroscope apparatus with high speed .

cassette changer and Cordis high pressure injection system<

| Medicon sine wave electromagnetic floumeter. .
.

j Various i sta and gasses counters including automatic liquid |
..

'sci ~nti'11ation counters, autogassa counter and low level-
3

: automatic beta counter
| Arriflex movie camera and accessories .

j Expandabis laboratory-trailer for field studies
; Electron microscope

. Multiple ' automatic fraction col, octors'

j Gas-liquid chromatography instruments for various applications
j Technicon auto-analysers .

- Atomic absorption spectrophotometers , e. -

i

*
2

i

!

$

9

= es ,.we ge,,em g 4 *
.= . . . .-

!

e

_ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



._ _ . _ _ . _ _ _ _ ._, _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ ~ _ _

. .

, mmw- - --
....um. . .-. ._. ..v - . . , . - -. . . - -

. . . .

Multiple continuous respiration gas analyzer systems for measure-
ment of expired CO -0 , volume and temperature with' associated2 2parameters for pulse rate, respiration rate, body temperature,
environmental temperature and humidity and barometric pressure

Fortable metabolimeters for measuring energy expenditure in the field
Busan and animal treadmills
Cardiotachometers for monitoring pulse rate
Body volumeter for measursment of body composition
Cary vibrating reed electrometers for volume and CO2
. Computer, RCA 301, punched paper tape input-output
Frieden Flexowriters, off-line to RCA 301 computer
Amino acid auto-analyzers
Technicon peptide analyzers I414Applied Physics respiramster and C analyzer for human carbon

trace studies
Mechrolab ossometer for large molecular weight determinations
Germ-free animal facilities
C,H,N Analyzer
Research model Coulter counter
Infotronics 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 systo.m
i Ortholux microscope

Research Proaram

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

The. Chemistry Division has a broad program in biochemistry and nutri-
tion; it si'so provides analytical chemistry support for the' entire Labor-!

,.

; story. Exemples of particular interest are amino acid requirements. (
imbalances and toxicities; fundamental aspects of lipid metabolism;

,

vitamin nutrition; metabolissi and requirements; nutritional value of'

cellulose trace mineral metabolism; carbohydrate, protein and sacro-'

i molecular biochemistry; adaptive and control mechanisms.

'

d
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i The Physioloav Division conducts research in three rather broad areas;
i environmental phydiolog'y.. nutritional physiology and performance physi-
| ology. Environmental' work,.is_primarily directed toward the cardiopulmonary,
j metabolic; endocrine and|cellui.ar (intermediary metabolism) responses of
j humana and animals to high. altitude and cold exposu're. Work ir,nutri-
j ,$1onal physiology'is concerned with effects of various autrii; tonal and
. environmental stress on b,ody., functions. Performance physiology studies

include an assessment of the , physiological and psychological variables which!

i control and limit work capacityj' psychomotor skills and the interrelation-
] ships of these variab'les.! Stu$ tap of,physicai training,' drug action,
j environmental stress,'intermediery estabolism and cardiovascular and j

j pulmonary function are included. . |P

|
1 i .

| The Microbioloav Division yrks very closely with the ho, spital on
{ tuberculosis em'yc' ology, ~ virology and clinical microbiology proj,ects and
1 collaborates with the rest of the Laboratory in'stbdying the'nu.tritional
1 aspectsofdicrobiblog[. Studies include the evaluation of the microbial !

,

metabolic events leading to the development or loss of antib'i' otic,. i
i resistance. I

'
,

,,

t

| The Metabolic Division performs. both laboratory and c'linical.iesearch
studies. Clinical studies utilizing human volunteers are' directed towards'

j various metabolic and nu'tr'it'ional problems, for examp1'es metabolic effects
ey states; determines adult human pyridoxine

of various nutritional deficiep'bility of microcrystalline' cellulose; lipidi

requirements;thehumand[ge's'ti|

: and sterol balance; the effect of. gluten loading on normal gastrointestinal
j ebsorpt, ton; 'and studies of steroid metabolism and the effect of diet of
; various cationic contents on exercise. In particular, it is planned to

study the metabolism of bile steroids in the normal human and as a mani-'

: festation of various typas of liver d'sease. Liver metiabolism is studied
|

by liver perfusion techniques. Physicians of this Division serve as
; consultants and teachers in the hospital's endocrinology and metabolism
j clinics.
:

j The Bioenerastics Division conducts dietary surveys in Army messes
j and, in collaboration with the Office of International Research, in world-

wide areas. Has conducted field studies for evaluation of various rations
i for proposed use in combat situations. Studies energy metabolism, work

physiology and fatigue machimises in extreme environments such as heat,
;

|
cold and high altitude. Measures body composition under various autri-
tional-and enviromeental conditions and relates composition to wqrk. per-4

| formance. Recent accomplishments include a better definition of.the i-

i caloric requirement's in extremely hot and cold environments, and the '

.

; demonstration of significant nutrient .lossesain sweat'in' hot e,nvironments ' -
; under conditions of profu.se sweating.' >

. .
,
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The Patholony 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 studying the use of automatic data pro-
cessing systems in medicine. The initial project involved the ans. lysis
of data from large numbers of patients with pulmonary diseases. A project i

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
Hob 111zation Designees and other Reserve Officers. On-the-job training in
nutrition is provided for officers (as assigned by higher authority) of
allied nations. |

1

Personnel

Military - 36 officers, 52 enlisted personnel
Civilian - 87

|

\
|

\
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h 'Howerde E. Sauberlich - Curriculum Vitae - Poge 2

'1951: Research Fellow, University of Tennessee, Knoxville and
Ook Ridge, Tennessee (Dr. C. L. Comor). Research on
blood volume measurements; vitamin Bi2 nd cobalt,

rnetabolism and calcium nutrition; studies employed radio-
active compounds. Various publications.

1957 - 1959: Professor of Animal Nutrition and Nierobiology, University
of Kentucky, Lexington, Kentucky (Dr. O. Aomrodt,
group leader). Served as a rnember of the team of the
University of Kentucky performing a contract with
intemational Cooperoflon Adtninistration, the University
of Indonesio and the Govemment of the republic of
Indonesia at Bogor, Indonesia. Acted in the copocity.

i of Head of the Department of Microbiology at the
University of Indonesia, Bogor, to develop the teaching,
research and administration program of each. In addition '

to o teaching lood, ossisted in the development and trotning
of Indonesian scientific and educational personnel, directed
doctorial theses, casisted in extension services, etc.
Research was conducted in the area of protein and omino
acid nutrition; measuren.ent of omino ocid content,m
protein content and protein nutritive value and quality.-

of feeds and foods important to the Indonesion economy and
diets. Severol publice 1ons.

1959: Associate Professor of Animal Husbondry and Food Technology,
Iowa State University, Ames, lowo (Dr. L. Johnson). The
position was concernod with the development of a rescorch
program in the area of meat tachnology, includino basic owi
opplied studies; Investigations on means of improving the
quality of rneots; including production, processing, storage
and consumer phases. The program included direction of
graduate students, technicions and graduate teaching.

1959-Present:,

Chief, Chemistry Division, U. S. Army Nedical Research'

and Nutrition laboratory, Fitzsimon General Hospitol,.

Denver, Colorado.

j Membership in Societies:

1. American Society of Biological Chemists
2. American institute of Nutrition'

3. American Association fe Concer Research
4. American Chemical Society

g 5. Society for Experimental Biology and Medicine -

; 6. American Society for Microbiology
'

7. American Socloty of Animal Science
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;

'

8. New York Academy of Science
9. American Society for Clinical Nutrition!

.) 10. Sigma XI:

'

11. Phi Beta Kappa
12. Gommo Sigma Delta (Hon. Agric. Soc.)

i
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!HOWERDE E. SAU8ERLICH, Ph.D.
<

' Author or co-cuthor of over 100 publicottons in the fields of protein and omino
,

ocid metabellsrgimbolonces, toxicities, methodology and value os related to animal,

; E h'uman and microorganisms; lipid and carbohydrate metabolism; studies on the'

vitamin ~8 complex, espectolly pyridoxine, folacin, choline and blotin; kwashforker4

and nutritional odemo; microbial nutrition and metabolism; nucleic acid metabolism;
concer research; IrroJloted foods; ontibiotics and growth factors; enzymology; |

rodlolsotopes, etc. Publicottons from 1%1 to present time are listed.
, . . .

q; - .

' '
: Journol'Publicottons:-' *

.l'. : L4veille, G. A anIH. E. Souberlich, influence of dietary protein level

on serum protein cornponents and cholesterol in the growing chick. J. Nutrition |'

7._4: 500, 1 % I.

2. Leveille, G. A., J. W. Shockley and H. E. Sauberlich. Influence of the

; . presence of cholesterol and fatty acids on plasma glycerlde determinations in the
a

chick. Poultry Scl. 40: 1361, 1 % 1. I

3. Farish, P. T., W. D. Salmon and H. E. Souberlich. Effect of choline

deficiency and ethionine feeding on nucl,1c acid content of rot Ilvers. J. Nutrition
.

i 3: 23, 1 % I.
4. Sauberlich, H. E. Growth of rats fed protein-free diets supplemented with-

.purifled omino ocid mixtures. J. Nutrition 74: 298,1%1.

| 5. Sauberlich, H. E. Effect of vitamin 8 n the growth of rats fed diets
6

i limiting in on ossential omino ocid and on the utillrotion of isomers of tryptophon,
-

1

! methionine and vallne. J. Nutrition ,74; 289, l%1.

6. Souberlich, H. E. Studies on the toxicity and ontogonism of amino ocids
t

for woonling rots. J. Nutrition 75: 61, 1 % 1.* i

I 7. Leveille, G. A., H. E. Sauberlich and J. W. Shockley. The sulfur omino*

|.
i

| ocid requirement for growth of mice fed two levels of nitrogon. J. Nutrition 75:

i 455,1%1.

8. lavaille, G. A., J. W. Shockley and H. E. Sauberlich. Influence of'
'

{
dietary factors on plasma lipid relationships in the growing chick. Proc. Soc.4

Exp. Biol. Med. 108: 313, 1 % 1.,

'

! j

| .
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i d, 'Howerde E. Sauberlich - Journal Publicottons - Pago 2

$ 9. Levellio, G. A., J. W. Shockley and H. E. Souberlich. Lipid distribution

: In lipoproteins separated by polyonlon precipitation. Proc. Soc. Exp. Biol. Med.
i 108: 544, 1 % 1.
!

| 10. Leveille, G. A., H. E. Sauberlich and J. W. Shockley. The protein

value and the omino acid deficiencies of various algoe for growth of rots and chicks.
,

J. Nutrition 76: 423,1%2. |
' -

.

-

|
11. Liveille, G. A., H. E. Souberlich, R. C. Powell and W. T. Nunes. )

: I

| Influence of dietary protein on plasma lipids in human subjects. J. Clin. Invest. i

!

41: 1007, 1 % 2. )i
,

-
4 . i

j 12. laveillo, G. A., J. W. Shockley and H. E. Sauberlich. Influence of !

j dietary protein level and omino ocids on plasmo cholesterol of the growing chick.

! J. Nutrition 76: 321, IN2.

13. Leveille, G. A., J. W. Shockley and H. E. Sauberlich. Lipid content

| of chick erythrocytes and plasmo. Proc. Soc. Exp. Biol. Med. 109: 345, 1962..,

; 14 Baker, E. M., H. E. Sauberlich et al. Tracer studies of vitamin C-

14 iutillrution in men; metobolism of D-glucuronoloctone-6-C , D-glucuronic-6-.

|
14 14

C ocid and L-oscorbic-1-C ocid. Proc. Soc. Exp. Biol. Med. 109: 737, 1 % 2.
;
! 15. laveille, G. A., H. E. Sauberlich and M. E. McDowell. The nutrient |

content of various algae and the omino ocid odequacy for growth of rats and4

| chicks. Report AMRL-TDR-62-116, Symposium-Workshop on Biologistics for'

| Space Systems, Dayton, Ohio,1-3 May 1%2, 6570th Aerospace Medical Research |

| Laboratories, i
,

16. Leveille, G. A., H. E. Sauberlich and R. D. Hunt. Effect of dietary,

| lithocholic acid on liver size of the chick. (Research Note) Poultry Sci. 41: 1991,,1,

1 M2.

p 17. Union of Burma Nutrition Survey Report (Preliminary), September 1%2:

j (assisted in development and preparation). Final Re' port, May 1963.
'

18. Shore, J. D., 8. M. Tolbert and H. E. Sauberlich. The effects of4

lonizing radiation on trypsin. l. Losses of esterose and protease activities of
,

trypsin and trypsin-Inhibitor. compound. Arch. Blochem. Biophys. 102: 125, 1963.4

:
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19. 3unce, G. E., P. G. heves, T. 5. % and H. E. Sauberlich. The

influence of dictory protein level on the mognesium requirement. J. Nutrition

9: 220, 1963.

20. Levoillo, G. A. and H. E. Souborlich. Lipid changes in plasmo, olpha-

lipoproteins, liver on 1 corto of chicks fed different fots. Proc. Soc. Exp. Biol.

Mod. '112: 300,1963.

21. Bokor, E. M., N. G.14vornloskt and H. E. Sauberlich. Respiratory

cotobolism in mon of the degrodotive Intermedlotes of L-escorbic-1-C ocid.

Proc. Soc. Exp. Biol. Ned. 113: 379, 1963.

) 22. Levoillo, G. A., R. C. Powell, H. E. Touberlich and W. T. Nunes.

Effect of orally and porontorolly administered neoc ycin on plosmo lipids of human

subjects. Am. J. Clin. Nutrition 12: 0 1, 1063.

21. Leveillo, G. A., H. E. Soukrlich onJ P. D. Hunt. Dietory bile ocids

and lipi? votobolism. l. Influence on lipids and liver size of chicks. Proc. Soc.
m

Exp. Ciol. //ed. 114: 334, 1963.s

24 Hunt, R. D., G. A. leveille and H. E. Sauberlich. Dietary hile acids

and lipiil metabolism. 11. The ductular cell reactian induced by lithocholic acid. |

Proc. Soc. Exp. Biol. Med. 113: 139, 1963.
,

'

25. Lovoillo, G. A., J. A. Tilletten on 1 H. E. Sauberlich. Fatty acid

composition of plasmo and fiver lipid components os influenced by diet in tho
,

growing chick. J. Nutrition {1: 357,1963.

26. Collaborative study of vitamin 8 **' Y' ^ " " * '" ^ 9 '6
Chemists 46: June 1963.

27 Rolco, N., M. McDowell and H. E. Sauberlich. QM Contractors'
i
i Meeting, 7-9 October 1963, Notick, Mass., " Wholesomeness of Foods Preserved

by Cold-Sterilization and Induced Rodlocctivity," and "Present Status of the
! Wholesomeness Progrorn."
,

| 28. Sauberlich, H. E. livmon requirement for vitamin 8 ' YI' "I"'""d
6

,

Hormones 22: 807, 1 % 4.
I
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29. Federation of Malaya Nutrition Survey, A Report of the ICNND,;

. September 1964

.

30. Dol <er, E. M., N. G. Levandoskt and H. E. Souberlich. Review of'

i4

: " Respiratory Cotobolism of L-Ascorble Acid," Nutrition Rev. 22: 7, January 1964.
,

31. Baker, E. M., J. E. Conham, W. T. Nunes, H. E. Sauberlich and
4

. M. E. McDowell. Vitamin 8 mulrement for dult rnen. Am. J. Gn. Wrlden6
15: 59, 1 % 4.

32. Hunt, R. D., G. A. Leveille and H. E. Sauberlich. Dietary bile ocids

) and lipid motobolism.111. Effects of lithocholic acid in mammollon species. Proc.
.

Soc. Exp. Biol. Med. 115: 277, 1 % 4.

33. Leveille, G. A., R. D. Hunt and H. E. Sauberlich. Dietary hile acids

and lipid metabollsm. IV. Dietary level of lithocholle ocid for chicks. Proc.

Soc. Exp. Biol. Med. 115: 569, 1964

m 34 Levaille, G. A., R. D. Hunt and H. E. Souberlich. Dietary bile ocids
~

and lipid metabolism. V. Rever:Ibility of the effects of lithocholle a:Id in chicks.

Proc. Soc. Exp. Biol. Ned. 115: 573, 1964.

35. Leveille, G. A., R. D. Hunt and H. E. Sauberlich. Dietary bile celds

. and lipid metabolism. VI. Protective e. lect of cholle ocid in lithocholle ocid fed

chicks. Proc. Soc. Exp. Biol. Med. 116: 92, 1 % 4.

36. Leveille, G. A. and H. E. Sauberlich. Plasmo and liver IIptds of mice

as influenced by dietary protein and sulfur-contolning amino ocids. J. Nutrition

84: 10, 1964.

37. Rolco, N., Jr., c~l H. E. Souberlich. Blood cell transaminose activity.

in human vitamin 8 deficiency. Am. J. Clin. Nutrition 5:67, 1 % 4.
6

38. Leveille, G. A. and H. E. Sauberlich. Relative distribution of cholesterol

! In plasmo and liver compartments of chicks fed different fatty acids. Proc. Soc.

Exp. Blo!. Med. 117: 653, 1964.*

39. Ziporin, Z. Z., W. T. Nunes, R. C. Powell, P. P. Waring and H. E.'

Sauberlich. Thiomine requirement In the oduit human as measured by urinqryo
! excretion of thlomine metoholltes. J. Nutrition 85: 297, 1 % 5. |
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|
40. 7.j orin, 7. Z., '.". i. Nunos, P. C. Powell, P. P. '.' oring or>J H. E. jp

.

I Sauberlich. The excretion of thlomine and its metabolites in the urine of young ),| 1

odult moles rocolving sostricted intokes of the vitamin. J. Nutrition 85: 287, 1 % 5. !

! 41. Bunce, G. E., H. E. Sauberlich, P. G. Reeves and T. S. Obo. Dietary )
1

i phosphorus and magnesium deficiency In the rot. J. Nutrition 86: 406,.1 % 5.

42. Leveille, G. A. and H. E. Souberlich. Nechanism of the cholesterol-
;

depressing effect of pectin in the cholesterol-fed rot. J. Nutrition 08: 209. 1966.

43 Loveille, G. A., W. C. Good and H. E. Sauberlich. Lipogenesis and

cholesterol turnover in the chick as influenced by dietary lithxholle Tcld. Proc.,

Soc. Exp. Biol. Med. 120: 856, 1 % 5. ]
44. Harding, R. S., J. E. Conham and H. E. Sovberlich. The free omino

ocids in the pimma and urins of human sub|octs on a vitamin 8 ~d'II'I'"' dI*''
I6

in Technicon Symposium,1965, Automation in Analytical Chemistry. L. T.

Skeggs, Jr. (ed.), 6 edlod loc., N. Y.,1966.^

45. Sauberlich, H. E. Vitamin B : 81 synthesis, active forms, antagonish,
6

biochemical functiom. Vol. Ill, Chapter 13, The Vitamins. Academic Press,

Harris & Sobrell, eds. (in press).

46. SouWellch, H. E. Determination of the vitamin B or UP (PyridoxIne,
6

pyridoxol, pyridoxamino and associated compounds; 4-pyridoxic acid; tryptophon

lood test and xanthurenic acid measurements). Vitamin Methods, Vol. IV.

Academic Press, Gyorgy & Pearson, eds. (In pren).

47. Conham, J. E. and H. E. Sauberlich. Vitamin 8 . er 15, SecHon 1,
6

in the Handbook of Nutrltlw( pub. Am. Wd. Assoc., Council on Food and Nutrition

(In press).

48. Levoille, G. A., N. W. King, H. E. Sauberlich and D. G. Folrchild. 1,

Induction and regression of biochemical and morphological clenges induced by

dietary lithocholic acid in chickens. J. Vet. Res. (in press).

j 49. Leveille, G. A. and H. E. Sauberlich. Influence of dietary lithocholle
,

. neld on hepatic lipl<l tronsport. Proc. Soc. Exp. Biol. Wd. (in press).
'
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Laboratory Reportsi |
| 1. Leveille,~ G. A., J. W. Shockley and H. E. Souberlich. The influence

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

255,1%I. ,

,
^ 2. Leveille, G. A., H. E. Sauberlich and J. A. Edelbrock.. The influence
i '

Lof ~ enzyme supplementation on the. digestibility of algoei USAMRNL Report No.1

; ....m. - -
.

. --

,
' '

259,1%1. i
"

..,
.

| 3. lavaille, G. A., H. E. Sauberlich and J. W. Shockley. N influence

] of dietary protein level on the essential amino ocid requirement of the woonling!

; rot. USANRNL Report No. 262, 1961.

4. Leveille, G. A., J. W. Shockley and H. E. Sauberlich. The influence,

,

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

265, 1962.

] 5. Leveille, G. A., J. A. Tillotson and H. E. Sauberlich. Forty acid;

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

and cholesterol In growing chicks. USAkRNL Report No. 269,1%2.
' 6. Leveille, G. A. and H. E. Sauberlich. An evoluotion of on Immuno-

chemical and a polyanlon proc |pitation rnethod for the quantitative analysis of

beto-lipoproteins. USAMRNL Report No. 272, 1963.'

7. 14veille, G. A. and H. E. Sauberlich. Influence of orally administered
,

; antibiotics on growth and plasmo lipid levels of crowing chicks. USAMRNL

! j Report No. 276,1%3.

| 8. Leveille, G. A. and H. E. Sovberlich. Plasmo and liver lipids, fecal
! bile ocid and sterol excretion of rats fed pectin and soponIn. USAMRNL Re' port

'

; No. 277,1%3.

9. Leveslie, G. A., H. E. Sauberlich and W. C. Gcad. A simple and
4 i

'

versatile punch cord system for bibliographie use. USAMRNL Report No. 281, 1963.

| !
. +
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, ' Abstracts:

1. SoLor, E. M., it. C. %uberlich anJ 5. J. Wolfskill. uctobolism of
,

14 14
'

C -6-D-o'ucuronoloctano end C -6-D plucuronic acid in man. Fed. Proc.
20: 65, 1961

2. levaillo, G. A. ond H. E. ,5cuberlich, influence of d.ietary protein level
. v . . . .

.on omino ocid requirement of tho rot, Fed.; Proc. 20: 370,df61. '

3J - 3L Souborlich, H.- E. ond G. Guroff.[ Tracer stuJios on~ osportic acid n otobolism
i

onN interrolotionships in certoln lactic acid bacteria. Presented at the Vth intornotional
'

| Congress of % chemistry, Moscow, U.S.S.R., August 1961 (Congrus Abstracts,

p. 2GO, 1261).

4 lovoille, G. A., E. D. Hunt and H. E. Saub<=rlich. Influenco of dictory

lit.'mchalic aci.! ,n plasma cni liver lipids on-: livar size of rowing d icis. Fod.3

Pr,c . '.!.2.: 4 90, 196.'' .
.

m 5. ikiler, E. M., H. E. Souberlich onJ J. E. Conham. Vito.nin it **"I6 '# Y"
of tM hurron. Fed. P.oc. ,22: 222, l'J63.

o. ~ouberlicl., H. E., E. /.'. 6 Ler, J. E. Conham, t J. Roico, Jr.

Vito. vin B requ r ment fth hum n. Vith Int rn i on i Congress of Nutrition,6
Abstracts, p. 1 9, 1963.

7. Couborlich, H. E., G. 2. funco, C. A. //ooro and O. G. Stonington.

Oral r ognmlum a minhtration in the trcotroent of rcnol calcu!us formation. /thd

! Annual Meeting, Am. Soc. for C!1nical Nutriiian, American Instituto ef Nutrition,
'

Atlantic City, N. J., 2 May 1964. Am. J. Clin. Nutrition ,14: 240,1964

{ 0. Gond, W. C., G. A. Levcillo n wf H. C. Souborlich. Lipid trotni lism

in lithocholle ocid fod chichs. Proc. 35th Annual I.'eoting, Colorado-V'yoriiing,

;

| Academy of 6clonce, Goldan, Colorado, 8-9 f.'ay 1964.i

; i "
Baker, E. M., J. E. Conham and H. E. Souberlich. Further studies on.

,

j tho viton.In B r quir mont f r the young 04 ult molo. Proc. 3.rth Annual Noctin3;,.6
"

Colnro:fo Y yoming Acudomy of !cience, Gol.lon, Colorado, 9-9 l. ay 1%4!
:
i
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|

'[e . +10. Harding, R. S., J. E. Conham ord H. E. Sauberlich. The free omino
,,,

jacids in the plasma and urine of human subjects on a vitamin 8 *U * I'"' ''',

6
Proc. 35th Annual Meeting, Colorado-Wyoming Academy of Science, Golden,

Colorado, 8-9 May 1M4.

11. Ralco, N., Jr. ond H. E. Sauberlich. Current status of the U. S. Army
,

..N: M Fo6d.lpedlotion P' ' rom. Proc 35th Annual M44 ting,' Colomdo-Wyoming' Academy
i

12 c- . . , 1 ?. .. + ,

. j , W. ... u ,a y y w w r ,af Science,z Goldoni Colorado, 8-9 Mayi1%.
.

\
'

,

m ~n . , n . .e . s ,,

712. iHording/R.'S.', J. E. Conham and H. E. Sauberlich. The free ominob
i

j ocids in the ploima and urine of human subjects on a vitamin 8 -deficient diet.
6

; Technicon Symposium, Automation in Analytico! Chemistry, New York, N. Y.,

8 September 1%5. |
1

13. Baker, E. M., H. E. Sauberlich, Wr,H. Amos and J. A. Tillohon.
;

. Use of carbon-14 labeled vitamins in human nutrition studies: pyridoxine and
I1

| p L-oscorbic acid. Am. J. Clin. Nutr.18: 302, IW.
"

! 14. Rolca, N., Jr. , Y. F. Herman, W. H. Amos, Jr., W. K. Evans,

P. Rullon-Vargos and H. E. Sauberlich. Germ-free studies, l. Riboflavin.

Proc., Colorado-Wyoming Academy of Science, Colorado Springs, Colorado,

22-23 April IW.

15. Baker, E. M., M. Bologhi, R. S. Pordini and H. E. Souberlich.

Metabolism of 2- C-thlomote labeled thiomine in men. Fed. Proc. 3: 245, I E .
1!.. Sauberlich, H. E., E. M. Baker, W. H. Amos and J. A. Tillotson. Use

of carbon-14 labeled vitamins in human nutrition studles: pyridoxtrw. Vllth Inter-

national Congress of Nutrition, Hamburg, Germany, 2-10 August IE.

17. Amos, W. H., Jr., M. Saloghi, O. Ramirez, Jr. and H. E. Sauberlich.

Metabollam of "C-rlboflavin in the rot. Fed. Proc. 2J 245,12.
18. Stevens, C. O., H. E. Sauberlich and G. R. Bergstrom. Radiation

produced aggregates from eDO-white lysoryme. Fed. Proc.3: 527,1 W .

19. Reico, N., Jr., Y. F. Herman, W. H. Amos, Jr. and H. E. Sauberlich.

O Riboflavin nutrition in the germ-free and pathogen-free rot. Fed. Proc. 25r 245,
,W.
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flonors, kootinsp and Other Special Activities:

l. Ph1 Beto l'oppo (Honorary Scholoitic Society).'
-

.
'

. 2. Sigroo XI (Honorary Scientific Society).

3. Gamma Alpha (Honorary Groducte Student Society).

; 4. , Gamma Sigma Delta (Honorary Agricultural Society). :
'

,

' , ys$h5h[1.hted ini, Who's~Who in the South'and S'outl'wky (o
'

i

v.g .s . .
- <4 . m , ., . . .-

'"76.5 Listed ini Leaders in Americah Science? Arnerican h4i(of Science.,

n
.

. . . .

-

7. 1.isted in: ~ Who's Who in Educotton.

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

of Wisconsin,1944.

9. Recipiont of the Jonathan-Bowmon Fellowship for concer research at the

University of Wisconsin, 1944-1948.

10 Recipient of a Research Fellowship from the Cok Ridge institute for

I C Nuclear Studies for research at the University of Tennessee,1951.

I1. Recipient from the American institute of Nutrition of the !.eode-Johnson

Award for outstanding rosearch in the field of tho vitamin 8 complex,1952.
,

12. Recipient of National Scienco foundation Travel Award to attend ilnd
j

|
International Biochemical Congress, Ports, France,1952.

13. Auburn, Alabama, Junior Chamber of Commerce Award in yoors 1952 and
1

1 1953 as the " Outstanding Young Non of the Year." |
'

|

14. Recipient of a research travel grant from the Ook Ridge Institute for

Nuclear Studies, 1952-1954,

15. Recipient of 'illowship from th3 Ook Ridge Institute for Nuclear Studios

to attend the Conference on Advanced Blochemical use of Radioisotopes,1954

16. Chairmanships at Scientific Meetings, e.g., Federation Neotings.

17. Served as Consultant to various organi::otions, e.g., Southern Research

Institute, Birmingham, Alobemo (concer research); Nehl Company, Coluenbus,

Georgio (nutrition); interdepartmental Committee on Nutrition for National

( o Defense, National Institutes of Health, Washington, D. C. (nutrition); Food and
V

|
Nutrition Board, iictional Research Council, Washington, D. C. (irradiate i foods, etc.).

|
,

._ -- , - - - -~

|
|
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31. Porticipated in conference on results of the Burma Nutrition Survey,

iWashington, D. C., 27-27 uoy 1%2.v

32. Army Science Conference, %st Point, New York; co-author of paper

presented at conferonce, " Tracer studies of vitamin C utillrotion in man,"

;;19-22 June 1%2. >

' ' ' ' * 33? Reserve Officers' Training Program in Nutrition, USAMRNL, 29 July -
'

.

'

12 August 1%2.

34. National Academy of Sciences-National Research Council ad hoe

'i Committee Meeting on vitamin B ' $^ ' 0 ~ ^*' ** "
6

|
Chairman and participant.

35. Served as Lahorotory Chief and Deputy Director of ICNND Nutrition

Survey of Nolayo from i September to 5 November 1%2. Two-week preliminary

trip mode in July 1%2; consulted with officlois in Philippines, Malaya and Taiwon.

C 36. Served as Special Consultant to ICNND, with visits to Indonesia, Burma,

India and Italy, 5-21 November 1962.

37. Served as coordinator for meeting of Advisory Committee on Nutrition

to The Surgeon General held at USAURNL,6-8 December 1962.

38. Participated in briefing sessions of team being sent to give consultivo

! odvice and collaborative assistance in nutrition research and the epidemiology of

nutritional diseases in Venezuelo, 7-9 March 1963. -

! 39. Panel member on " Nutritional Studies," Americon College of Physicians,

! 44th Annual Session, Denver, Colorado,1-5 April 1963.

40. 47th Annual Meeting, Federotton of American Societies for Experimental

Biology; octed as Session Chairman on American Institute of Nutrition's program

entitled, " Vitamin 8 t" Pomi rnenar at sympalum ov) "Blological InstrunwntoHon,"
6

16-20 April 1963, Atlantic City, New Jersey.,

41. Fint Commanders' Conference, Monterey, Collfornia,1-3 May 1%3.

42. Preparation of preliminary report of Nolayo survey, ICNND, Betherfo,;

| C Maryland,14-16 June 1%3. -

I
: .

: I

!

I
>

, , . . . ~ - ~ . . . ~ . - , ~ . . . . - m.
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43. Annual Advisory Neeting of ICNND Committee and Consultants, Bethesda,-

LMaryland, 24-25 June 1963. |

' 44. . Attended meeting of Food and Nutrition Board, National Academy of Sciences-

National Rosearch Council, Washington, D. C.,1 November 1%3. -

' 45. ; Participated in preparation of preliminary report, Malayo Survey, USAMRNL, :
-

, ,.

q. . 14-15hovenibar.|1963.
!>

,

, [ 46{ Robky Mountoln Section, Society for Experimental Blology and Medicine
''

Annual Meeting, Colorado State University, Fort Collins, Colorado,16 November 1963.

47. Appointed to _od hoc Committee on Careers in Nutrition, American Institute

of Nutrition, May 1963.

48. Appointed a member of the isotope Committee, FGH-USAMRNL,1 June 1963.-

49, 146th National American Chomical Society Meeting, Denver, Colorodo,

20-24 January 1%4.
I { 50. Presentation of preliminary report of the nutrition survey to the Government

i of Malayo. Also visited SEATO Medical Research Laboratory, Bon 0 ok, and U. S.L

I Army Medical Research Unit, Vuolo Lumpur, Nolaysia, 22 March - 5 April 1964.
'

51. Annual Meeting, Federoflon of American Societies for Exportmental

Biology, Chicago, Illinois,12-17 April 1964. Porticipated in colloquium on

scientific Instrumentation, ottended by scientists and industry representatives,i

| ! 14 April.
'

t

;
'

52. General orientation on USAMRNL, The SGO Advimry Committee on.

|1

Environmental Nedicine Meeting, USAMRNL,13-14 May 1M4
3 ,

$ | 53. In cornultation on selous medic:sl research projects, visited the Medical
! ;

Research Unit, SEATO laboratory, Bangkok, Thailand; NAMRU-2 !aboratory,'

;

Tolpel, Tolwon; Institute for Human Nutrition, Bogor and D|okorto, Erlanggo

} University, Surabl|o, Indonesia, at request of ICNND, U. S. Public Health

! Service, Notlanal Institutes of Health,10 June - 10 July 1964.

! ! 54. vith inte,notionoi Congress of Biochemist,y, No. vo,k, 26 ;uiy -
1

O ' ^"S"'' ' ''d -i -

!
.

i ;
i !

\'

f<

; ~ . _ . . _ . . _ . _ . _ _ . . _ _ _ _ _ . . _ _ _ _ _ _ . - . _ _ . . , . - .
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55. Locture on "Blochemical n.othods for ossessment of nutriture," " Nutritional i

.foctors in urolithiasis," and " Current status of irrodloted food program," Nutrition
1

Review for the Th: ropeutic and fosoorch Diotition, v/ alter Reed Army Hospital, i

5-10 August 1964.

56. Assisted in high altitude investigation at Notick, Mossochusetts, and

fattended rnecting of the Food and Nutrition Board of the Notlonal deademy of
~

Sciences, Washington, D. C., 26-36 October 1964.' .

57. Consulted with the Ministries of Hoolth and Agriculture, Medical & OM
,

d personnel of Federation Armed Forces; instituto for Medical Resoorch, Kuolo Lumpur,

Malaysio; U. S. Army Medical Posearch Unit, Kuolo Lumpur; members of the

University of Malaya; conferred with offielots of U. S. Army SEATO Medical ,

1

Research Laboratory and Thailand instituto of Clinical Nutrition, Bangkok,
'

Thailand, officials of U. S. Operations Missions (USON): FAO; and Thailand

[ Ministry of flealth. Confonod with personnel of Medical College 11, Mingolodon,

Burma, Americon Embassy officials and the staff of the Burmo instituto for Medical

Research; 19 November - 8 December 1964

58. Attended Computer Programming Courso, Colorado University Medical

School, 7-week course, January and February 1%4.

59. Recolved Moritorious Civillon Service Award from Department of the Army

for research in proserving food by use of ionizing rodlotion, 2 April 1964.
;

60. Attended USAMRNL-RCA Clo-computer Course,11 May - 22 May 1964.
'

61. Appointed Affiliate Professor, Colorado State University, Fort Collins,

Colorado,1 July 1964.s

. | 62. Appointed Chairman, Medical Library Committee, USAMRNL, 27 July 1964.
1 <

! 63. Appointed member of Panel to Evoluote Research Positions, FGH,

j 23 November 1964a

| 64. Member of the Nominating Committee of the American Institute of Nutrition.
:

65. Chairman of the Awards Committee (Meade-Johnson) of the American
'

Q institute of Nutrition.> -

! 66. Member of the Mernbership Committee of the American Society for

Clinical Nutrition.

1._ __._. - . _ . - . . _ _ _ .
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.' 67. Selected to serve os a member r,f the Editarial Bcord of the Journal of-

'

Nutrition, for period of May 1965 - May 1968.
"

'

- 68. Nutrition Seminor, Colorado State University, Fort Collins, Colorado,
i,

l'4 January 1965.

69. Conference on Plosmo Amino Acid Concentrations, sponsored by National
,

.

- . .

'

l

,
.

c , ; y Research Council Committee on Amino Acids and the Rutgers Biologlcol Bureau,-

Rutgers University, New Brunswick, New Jersey,1-2 February.1%5 (by invitation).

70. 49th Annual Meeting, Federation of American Societies for Experimental

Biology, Atlantic City, New Jersey, 9-14 April 1965.

71. Conforence on Vitamin fl Asi y t ethods, Cvegon State University,6
Corvollis, ' regen, 2-4 Juno 1%5 (by invitation).

i

72. Brookings Institution's Conference for Federal Science Exceutives, l

% Illiamsburg L >dge, %Illiamsburg, Virginio,17-22 October 1965.

73. Food and Nutrition Board ord Committee on Pecommended i)ietary,,

" Allowonces, Washington, D. C., 28-3') October 1965.

74. %ostern Hemisphere Nutrition Congress organized by the Council on
'

Food and Nutrition, Americon Nedical Assoclotion, Chicago, Illinois, 8-11

November 1%5.

75. Association of Military Surgc,ons of the United States, Washington, D. C.,

j 16-17 November 1%5. Also received McLester Award for 1%5.

f 76. Participnted in ICNND-Institute of Nutrition of Centrol Americo and
:

Ponomo, giving consultive advice and collaborative assistance in nutrition research

and the epidomiology of nutritional disecnes in Guatemolo, 5 March - 5 April 1965.

77. Participated in briefing session, giving corsultivo advice and collaborative-

assistonce to team members being sent to Paraguay on nutrition survey. National

institutes of Health, ICNND, Bethesda, Moryland, 7-9 April 1%5.,

78. Participated in workshop on clinical and experimental studies on urolithiasis

at Naval Medical Posearch Institute, o cooperative project between ICNND and
1

} Novel Medical Research Institute, ur>1er the Advanced Research Projects Agency,O-

j Bethesdo, karyland, 7-9 June 1%5 (by invitation).

!
L _ _ _ _ _ _ _ _ _ .,
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~

79. Appointed member of Committee on Dietary Allowances, Food and Nutrition |
f ' Board, National, Academy of Sciences-National Research Council, Washington, D. C.,

,

j July 1965. |
1

I'

80. Appointed member of Mornbership Cornmittee, Arnerican Society for Clinical

. Nutrition for 1 % 5 - 1966.' -
,

[ 181; ' A*ppointed Affiliate' Professor, Department of Chemistry, Colorado Statei
,

,

' .Oniversity, Fort bollim, Colorado,1-Julv 1%5 - 30 June 1%9.

82. Porticipated in Conference on Human Requirements for Vitamin A, Thiamins,
,

1
,j Riboflavin and Niocin, Food arvJ Agriculturo Organization, World Health Organization,

j United Nottora Meeting, Rome, Italy, 6-17 September 1965 (by invitation).

83. Participated in briefing session of team being sent to give comultive and;

.
collaborative assistance in nutrition res orch and the epidemiology of nutritional

!

diseases in Nicaragua, National Imtitutes of Health, Bethesde, Maryland,
;

{' 6 Jonvory 1966.

; 84. Participated in discussion concerning future onomio research, sponsored

i by Public Health Service, National Imtitutes of Health, Vonderbilt University,

Nashville, Tennessee, 9-12 January 1966.

85. Participated in the nutrition study section, Division of Grants, of the

; National Institutes of Health at Fitzsimons General Hospitol,13-15 January 1966.

: 86. Selected to ottend and participate in Executive Seminor, International-

i- Affairs and Federal Operations, Office of Career Development, Kings Point,
i

j New York, 28 February - 11 March 1%6.

| 87. Attended and participated in Nutrition Advisory Committee Meeting,
'

Washington, D. C.,11-12 March 1966.

88. Attended and porticipated in meeting of the Food and Nutrition Board,'

National Academy of Sciences-Notional Research Counell. Included in this meeting

| was the Committee on Dietory Allowances, NAS-NRC, Washington, D. C.,,

30 March - 3 April 1966.
. .

: o -
4

;

I
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L9. As a enen.ber >f toc Editorial :.<crd of tho Journal of Tsufrition, citanded

, the annual enoeting of the Editorial Doord, Atlantic City, Now Jersoy,13 April 1966.

90. Laboratory representativo at the isutrition Study section, National

Institutes of Health, Bethesda, t. oryloni, 21-23 April 1966

91. 57th Annual Meeting, American Association for Concer Research, lillton
.

Hotel, Denver, Colorado, 26-28 Noy.1966.
'

, _

s'... .,
- 92.' Appointed member of Editorial Board, American Journal cf Clinical Nutrition

(5-yeo'r torm), 7 June 1966.

93. Reappointed as a man.ber of the Committee on Distory Allowances of the

Food and Nutrition Board, National Acodemy of Sciences-National Pesearch Council,

7 June 1966.

94. Icoppointed as Chairman of the Subcon.mittoo on Vitamin B12, Folic Acid
and liotin of the Comtnittee nn Oletary Allowcnces, Food uni Nutrition Booni,,

National Acadnmy of Sciences-National l'escarch Council, 7 June 1966._

95. Appointed member of the American institute of Nytrition Committee onv

Nomenclaturo,13 June 1966.

96. Appointed American Institute of Nutrition representative to the Food and

Agriculturo Organization (2 year term),13 Juno 1966.

97. Served as Choiirnon of the session on "Protulns" of the Vllth intornational

Congress of Nutrition, flan. burg, Gerrtony, 4 August 1.966.
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bral Premntations:

- 1. American Assoclotion for the Advancement of Science, "The biochemical
,

changos induced in humans by a deficioney of thiomine," by Z. Z. Ziporin, W. T.

Nunes, R. C. Powell, D. C. Holland and 11. E. Sauberlich, Denver, Colorado,

129 December 1961. .

, , . ,

j->

,
4 . . -. .y., s

s w;iMeeting|of Medical Educotton for. Notional.Difense; Representatives.
,~

42;/, A -
e o_.. .. ecy- ,

~ '

~ ij >(Nutrition' f6r National Defense), ." Vitamins: ' How'" micro' Fore " micronutrient" i
m.p.9 ~

..,

requirehents?"' Fitzsimons General' Hospital, Denver, Colorado,14-16 Noy 1%2.

3. Meeting of Medical Educotton for National Defense Representatives
|

! (Nutrition for National Defenso), " Nutritional biochemistry studies in Burmo,"
'

Fitzsimom General Hospital, Denver, Colorado,14-16 May 1%2.

4. Addressed Pimo County Nutrition Council, University of Arizona on !

Nutrition Council of Phoenix on " International aspects of nutrition," Tucson,

Arizona,14 March 1%3.e
.a

5. Lecture, uedical Laboratory Proceduros Advanced Course, " Microbiological

techniques; vitamin 8 ' trYPtophon," Bi-monthly orientation during 1%3.
6

6. Rosorvo Officers' Trotning Prouram in ullitary Nutrition, "Blochemical

findings from the Burma and uolayo nutrition survoys," USAMP.NL,16 July 1963.
.

7. Vith international Congress of Nutrition, " Vitamin B '*9"i'**""t f
6

the human," Edinburgh, Scotland, 9-15 August 1963,'

8. Sigma XI Organization crxf Nutrition Seminor, " Vitamin B ," Colorado
6

! State Univenity, Ft. Collins, Colorado, 6 Norch 1%4

9. University of Colorado Medical Technology Postgraduate Course, USAMRNL,

i 19-20 Norch 1964

10. 4th Annual Meeting of the American Society for Clinico! Nutrition, " Oral

magnesium administration in the treatment of renal calculus formation," Atlantic
1
; City, New Joney, 2 Woy 1964.
.

{ 11. Reserve Officers' Trotning Program, " Magnesium metabolism and its
.

| relationship to renal cnicull," US AMRNL,12-74 July 1964
O.

i
1
.

f

i
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12. International Symposium on Vitumin 6 ' """* " '"9"I'***"'' I '
'

6
.

; vitamin 8 ," New York, 23-24 July 1%4. .
6

13. Nutrition Seminor, " Nutritional problems in Thailand," Colorado State

-University, Fort Collins, Colorado,11 Febrvory 1965.

14. Advisory Committee on Nutrition to The Surgeon General, "Brief summary
., .

n . , , ..
. . .. . . . . .

, giof othe' research activities of the Chemistry Olvision," and z"USAMRNL's projected4 r.

,

a ~o
Interests'in~ nutrition studies,In foreign' countries," USAMRNL, 5-6 M. orch 1%5.

' ~

,

.I',

15. Annual Meeting, Western Division of the Doiry Science Association and

| Society of Animal Production, "World nutriti:n problems," Colorodo State University,

Fort Collins, Colorado,12 July 1965 (by invitation). !

16. Reservo Officers' Trotning Program In killtory Nutrition, "Other research |

developments within the Chemistry Division," USAt/RNL,18-31 July 1965.,

I
17. Seminor, " Food Agriculture Orgontzetten/Norld Health Organization

n (FAO/% HO) Export Group on Vitamin Poquiremonts," USAMRNL,16 December 1965.
%.)

18. Blochemistry Seminor, '~Anemlos in children," report of meeting attended

at Vanderbilt University on 10-11 January 1966, USAMRNL, 21 January 1%6.

19. 5th Annual Notrono County Form and Nutrition Institute, "World nutrition

problems," Cosper, Wyoming,12 February 1966.

20. Vllth international Congress of Nutrition, "Use of carbon-14 labelod vitamins

in human nutrition studies: pyrlloxine," by H. E. Souberlich, E. M. Baker, W. H.

Amos and J. A. Tillotson, liomburo, Germany, 2-10 August 1966.

,

.

,
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|
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-| , Mp BAKER, Eugene' M., Lt. Colonel,'MSC
< -

,

, if;] Position: Assistant Chief, Chemistry Division -j,
, ,

,'
~

rn:

Milltory Sorvice: 1943-45 Served.in infantry, South Pacific (Enlisted)., ,

1945-49 lasctive
~

s M "- ' ''
-

'-
a tj .%J '." ' , : .g1949.-53 Reseh.rch and Grodvate School, Walter Reed' Army|*' ..,s

.s

' ' ' ''' . . Hospital Center. Served.os Research Assis*,nt,g.;-

,

Department of Blochemistry-.

1953-56 For East Command 406 MGL (1953-55, Assistant Chbf;
1955-56, Chief, Department of Chemistry)

:|

Jon 1949 - Aug 1951, 2nd Lt., MSC.
g

; I Aug 1951 - Mar 1954,1st Lt., MSC
Mor 1954 - May 1961, Capt., MSC4 -

j October 1955 Copt., Reaular Army, MSC
May 1961 - May 1965, Maj., MSC;

~

7 May 1965 - Date Lt. Col., MSC
.

s Educotton: Georgio instituto of Technology, Atic.nto, Georgio.
Intstrupted by V,orld War 11; degrco awarded in obsentia.
1946,0.S.

, :

1940-1943, Ch E.'

Tulone University, 9 months' special courso to obtain biological
credits for entrance to either graduato or medical school,

'

1946-1947.
i

j : Georgetown University, M.S., June 1951
-

1

Georgetown University, Ph.D., June 1953

Membership in;

Societies: American Society of Clinical Chemistry
'

American Board of Clinical Chemistry
American institute of Nutrition,

American Society for Clinical Nutrition

Affiliate Professor of Chemistry, Colorado Stato University,
Fort Collins, Colorado,

.
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PUDLICAllONS

EUGENE M. BAKER | Lt. Colonal, MSC

.l. Baker, E. M., M. E. Webster and M. E. Freeman. Purificotton of hyoluronHoso

from Clostridium porfringens. Bact. Proc. 54: 1954.

; 2. Monnering, G. J., E. M. Baker, A. C. Dixon and T. Asomi. The h vivo,

, .. ,.; liberation of morphine from codeine in man. . J. Pharmacol. Thiropeutics
'

i J, . _ . .111: 1942,~1954.
. , .

,
.

.

3. Baker, E. M., M. E Webster, M. E. Freeman, A. C. Sounders and C. Corey.

Purificotton of hyoluronidose from Clostridium perfringens. Proc. Soc. Exp.

| Biol. Med. 9_1: 24, 1956.
| 4. Plough, l. C., J. H. Sellors, V. E. McGary, J. Nuss, E. M. Baker, R. S. I

l
Harding, R. L. Taylor and O. L. Wolser. An evoluotion in human beings '

of the acceptability, digestit,ility and toxicity of pork sterilized by commo
.

|

radiation and stored at room temperature. USAMRNL Cop. No. 204,m

"
17 &oy 1957.

5. Diarman, E. L., l. C. Plough, J. H. Sellors, V. E. McGary, E. M. f:okor,

R. S. Harding and B. Bowman. Short-term human feeding studios of foods.

storilized by gamma rodfation or..; stored at room temperaturo. USAMRNL I

Pop. No. 224,1 July 1950..

1 6. Bierman, E. L., E. M. Baker and 1. C. Plough. The effect of intravantes

administration of D-riboss and D-xylose on urinary cyr.rotien of kotopontoso
4 in man USAMRNL Rep. No. 232, 21 April 1959. {'- 1

} 7. Plough, I. C. and E. I' Baker. Mcximum physiological concentration of I
I

sodlum in human urino. J. Appl. Physiol. 3: 1036, 1959.,

,

8. Biermon, E. L., E. M. Baker, l. C. Plough and W. D. Hall. Metobollsm of
"

D-ribose In diabetos mollitus. Dlobetes 8: 455,1959.
,

"

9. Baker, E. M., E. L. Bierman and I. C. Plough. Factors influencing the urinary
1

excretion of ketopentoses by normal men. Metabolism 9: 478,1960. i

,
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' 10. Baker, E. M., E. L. 'Blerman and I. C. Plough. Effect of D glucuronic acid

and D-glucuronolactone on blood and urine escorbic acid levels in man and

dag. Am. J. Clin. Nutr. 8,: 369, 1 % 0.

11. Powell, R. C., l. C. Plough and E. M. Baker. The use of nitrogen to.

j crootinine ratios in random urine specimens to estimate dietary protein.
'

..i J. Nctrition 73: 47,1%1. , .
'

,
, -,

:12.g Baker, E. M.,' H. E. Sauberlich, S. J. Wolfskill, W. T. Wallace and E. E.;

Dean. Tracer studies of vitamin C utilization in men; metabolism of D-
14 14 14j glucuronolactone-6-C , D-glucuronic-6-C ocid and L-oscorbic-1-C I'

; acid. Proc. Soc. Exp. Biol. Med. 109: 737, 1962.,

13. Baker, E. M., I. C. Plough and T. H. Allen. "'oter requirements of men>

as related to salt intoho. Am. J. Clin. Nutr. 12: 394, 1963.

14. Ookor, E. M., N. G. Levondoski and H. E. Sauberlich. Respirotory

]] cotobolism in mon cf the degradative Intermediates of L-oscorbic-1-C'

acid. Proc. Soc. Exp. Biol. Med. 113: 379, 1963.,

15. Baker, E. M., J. E. Conham, W. T. Nunes end H. E. Sauberlich. Vitamin

B requiremont for adult men. Am. J. CUn. Nutt. f: M, W.g

16. Lovondoski, N. G., E. M. Bokor and J. E. Conham. A monodehydro form

of oscorbic acid in the autooxidation of oscorbic acid to dehydrooscorbic aci f.

Blochom. 3,: 1465, 1964.
-

17. Respiratory cotobolism of L-oscorbic acid. Reviewed in Nutrition Rev.

22: 7, 1964.
,

! 18. Saari, J. C., E. M. Baker and H. E. Sauberlich. A simp!! fled method for

the isolation of urinary oscorble celd as the 2,4-dinitrophenylosazone.,

| Anal. Blochem. (in press).

19. Bell, E. M., E. M. Baker and B. M. Tolbert. Synthesis of L-oscorbic-4 3H

ocid. J. Lobeled Compounds (in press).
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' >I kij[- EUGENE M. DAKER, Lt. Colonel, MSCt

r, ,

:{
c [1. I' lough, l. C., E. M. Baker and E. L. Biermon. Alternato pathways of O ucosa

'

l
7,.

motobolism in man; factors influencing the excretion of ketopentoso.,

Clin. Res. 6: 406, 1958.

2. Baker, E. M., I. C. Plough and E. L. Bierman Con humans synthesize
1 .

.. .t, y ; gi n . , vitamin'C.?: Fed. Proc.',18: 6,'1959.
'

: $3. Baker, E(M., H. E. Sauberlich and S. J. Wolfskill. Metabolism of D-
'

4
,

14 14a s *

glucuronolactone-6-C and D-glueuronic acid-6-C in men. Fed. Proc.

3: 85, 1961...

! 4. Levandoski, N. G., E. M. Baker and J. E. Conham. Studies on the auto-
1

( oxidation of L-oscorbic acid. Sixth Intern::tional Cengress of Diochemistry,

N.Y., Pub. I.U.D. 32, Soc. V, G-176: 432,1964.

S. Bohor, E. M., M. Daloghi, R. S. Pardini and H. E. Souborlich. Motobolism i

of 2 '^C-lhiozolo loboled thiamine in rnon. Fed. Proc. 25: 245, 1966.

6. Sauberlich, H. E., E. M. Baker, W. H. Amos and J. A. Tillotson. U o of

carbon-14 labeled vitamins in human nutrition studies: pyridoxino.
?

,

Vllth Int. Cong. Nutr. (in press). !
,

7. Tolbert, B. M., E. M. Daker and J. C. Scori. Ascorbic acid motobolism in

i man Fed. Proc. 2f.5>: 218,19c6.

f 8. Conham, J. E., E. M. Baker and N. Rolco, Jr.' Vitamin B '*1"I' "'"'' f'

6
. f adult men. Vilth Int. Cong. Nutr. (in press).
4 i

9. Doker, E. M., H. E. Sauberlich, W. H. Amos and J. A. Tillotson. U: eof |
1 ;

|| carl m-14 'obeled vito-ins in humen nutrition studies: pyridoxino and

L-oscorbic acid. 6th Annual Meeting, Am. Soc. for Clin. Nutr. On e mj

Am. J. Clin. Nutr. ,18: 302,1966.
10. Baker, E. M., H. E. Sauberlich and J. E. Canham. Vitemin 0 '*9"I''**"'6

' of the human. Fed. Proc. 22: 322, 1963.,
~

I

i 11. Sauberlich, !!. E., E. M. Baker, J. E. Conham and N. Rolec. Vitamin 8
6,

1 roquiremont of the human. Proc., Vhh International Congress of Nutrition.

E & S Livingstone Ltd., Edinburah and London,1964, p. 538.,
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[ EUGENE M. BAKER, Lt. Colonel, MSC
i

|
1. Postgmduate Coune of Medical Technology, " Leukocyte Isolation technique for

biochemical studias: Leukocyto vitamin C determination," USAMRNL in

collaboration with University of Colomdo School of Medicine,19-20 March -
'

1964.. -

u..
.

'
. ... .

,,

C2. 35th Annvol Meeting, Colomdo-Wyoming' Academy of Science, "Further studies

i '[ on tho vitamin 8 requirement f r the young adult mole," Golden, Colorado,
~

6,

8-9 May 1964.
,

'

{ 3. Medical Laboratory Procedures Advanced Coune, "Tho motric system" and

"Prepomtion of laboratory solutions," Fitzsimons Geneml Hospital,

24 Fchruary 1964.

4. SGO Advisory Committee on Environmental Medicino, " Future human studios,"

USAMRNL,13-14 May 1964.

] 5. Lecturo, " Nutrition review for ths therapeutic and research dietition," Walter :

Rood Army Hospital, Weshington, D. C., 5-7 August 1964.

6. Reserve Officers' Tmining Program, " Vitamin C motobolism" and "Celluloso

motobolism," USAMRNL,12-24 July 1964.

7. Nutrition Seminor, " Studies of vitamin C metabolism in man" Colorado State,

University, Fort Collins, Colomdo, 25 February 1965.+

8. Meoting of the Advisory Committoo on Nutrition'to The Surgeon Gonsml,

"Coi! ulose merobolism," " Chemistry of vitamin C and its nutritiono!

requirorcents," " docent or current vitamin B studies," and " Vitamin C,

6

| studies in emons," USAM3NL, S 6 March 1965.
I4

9. Postgmduate Course of Medical Technology, "Corbon labeled vitamin C

and B ''" ''I" O''*"*"'" ^ '" ' "'I " * "I" "D6
i of Colorado School of Medicine,18-19 March 1965.
,

10. 49th Annual Meeting, Federation of American Societies for Experimental

Biology, "Xanthuronic acid excretion offer fooding with various forms of

]. tryptephon in the evoluotion of vitamin B it tus," All nti City, New
'

6
j Jorsey, 9-14 April 1965.
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11. Workshop - The influence of Altitude on Aspects.of Nutrition, Metabollsm and

i Endocrinology,,"The Influence of exposure to verlous oltitudes upon utilizottens

i of vitamin C," USAMRNL,' 12 January 1966.
! - 12. Nutrition Seminor, " Studies of "C-labeled thlomine and pyridoxine in man,"

|" Golomdo State University, Fort Collins, Colomdo,.10 February 1966.j ,,1
~

M!)3. i8lochimistry Seminor, " Vitamin C mobbol' Ism," USAMRNL,' l' April 1966.c

i - e,ib/Shrbbr,YMetabolism ofC-thlazole labeled thlomine In man," USAlnRNL,,,

| ' @ 7 A'pril 1966.
c . . ..a. ..

' '

,

; 15. 50th Annual Meeting, Fedemtion of American Soclottes for Experimental Biology,

P -thiazole labeled thiamine in man," Atlantic City,"Motobolism of 2 C

New Joney,11-16 April 1966.,

16. 8th Annual Meeting of the Americon Society for Clinical Nutrition, "U:e cf

: | carbon-14 labeled vitamins in human nutritten studies: pyridoxine and L-
,

i O, escorbic acid," Atlantic City, New Joney, 30 April 1966.
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Appendix I. References on Gen 3ral Hec 1th Physics

1. Recommendations of the International Commission on Radiological

Protection, ICRP Publication 2, Report of Comittee II on Pernissible

Dose for Internal Radiation, Pergamon Press, 1959.

2. Radiological Health Handbook, U. S. Department of Health,

Education and Welfare, Sept. 1960

3. Radioactive Isotopes in Medicine and Biology: Medicine, S. Silver;

Lea and Febiger, Publishers,1962.

'- 4. Radioactive Isotopes in Medicine and Biology: Basic Physics and

Instrumentation, E. Quimby and S. Faitelberg; Lea and Febiger, Publishers,
4

1963

j. Use of Radioisotopes in Animal Biology and the Medical Sciences,
,

'
)
'

Vol.1 and 2, Academic Press,1962.?

:

; .. 6. Maximum Permissible Amounts of Radioisotopas in the Human Body

and Maximum Permissible Concentrations in Air and Water. Handbook 52

U. S. Dapt. of Commerco.

[ 7. Progrsss in Nuclear Enorgy: Series VI, Biological Sciences,

J. G. Bugher, J. Coursaget and J. F. Loutit, Editors, Pergamen Press,

1959.

8. Maximum Permissible Body Burdens and Maximum Permissible Con

centrations of Radionuclides in Air and in Water for Occupational |

Exposure. Handbook 69, U. S. Dept of Commerce.

9. Progress in Nuclear Energy Series VII, Medical Sciences, J. G. I

Bagher, J. Coursaget and J. F. Loutit, Editors, Porgamon Press,1959.'
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10 Peacoful Usas of Atomic Snargy: Vol, 22, " Biological Effects of

Radiation," 1958; United Nations Publication. |
1

11. Peaceful Uses of Atomic Energy: Vol. 24, Part 1, " Isotopes in |
|
'

Biochemistry and Physiology,'' 1958; United Nations Publication. ;

12. Radioisotope Studies of Fatty Acid Metabolism, J. F. Mead and

D. R. Howton, Pergamon Press, 1960.

13 Peaceful Uses of Atomic Energy: Vol. 10, " Radioactive Isotopss :

and Nuclear Radiations in Medicine," 1956; United Nctions Publication.

14. Clinical Use of Radioisotopes. W. H. Beierwaltos, P. C.

Johnson and A. J. Solari. W. B. Saunders Co., Publishers, 1957

15 The Use of Isotopes in Nutrition Research with Spocial Reference

to Tritium. J. Done and P. R. Payne. World Review of Nutrition and

- Dietetics: Vol. 1, p. 207, 1959, Hafner Publishing Co.
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VOLUNTARY C0NSENT STATEMENT

..

Military Military Patient Civilian Civilian Patient

, having the capacity to consent,
I,

voluntarily and without force or duress consent to participate in research

involving the use of tracer amounts of radioisotopes. I have been informed of,

and understand, the nature, duration, and purpose of the experiment, the method

and means by which it is to be conducted, the inconveniences and hazards to be

expected, and the effects upon my health and person which may possibly come from

participation in the experiment. (intravenously)
Specifically, I agree to receive ( orally ) a small quantity of

. Icontaining microcuries _of

also agree to furnish urine and stool samples for the period following until no
detectable radioactivity is present and submit to measurements of expired gases

if Carbon-14 has been received.
-

I understand that I may at any time during the course of the experiment

revoke my consent and withdraw from the experiment without prejudice.i
<

,

I do not at this time have any physical diseases, except for the following

, or mental disease, to the best of my knowledge,'

!
.

DATE SIGNATURE

i

i

SIGNATURE OF WITNESS

APPROVAL

I have personally ascertained that the quality of the foregoing consent is

sufficient to permit the volunteer to participate in the experiment.
i

~

ATTENDING PHYSICIAN PROJECT LEADER

3

'
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Appendix III. Publications by Personnn of USAMRNL Since 1962 Involving
the Use of Tracer Studios in Huaan Volunteers

1. Baker, E. M. , H. E. Sauberlich, S. J. Wolfckill, W. T. Wallace

and E. E. Dean. Tracer studies of vitamin C utilization $m man; metabolism

of D-glucuronolactone-6. C, D-glucuronic-61 C acid and L-ascorbic-1- C

acid. Proc. Soc. Exp. Biol. Mod., 109: 737, 1962.

2. Baker, E. M., N. G. Levandoski and H. E. Sauberlich. Respiratory

catabolism in man of the degradative intermediates of L-ascorbic-1 1 C

acid. Proc. Soc. Exp. Biol. Med., ill: 379, 1963

3. Respiratory catabolism of L-ascorbic acid. Reviewed in Nutrition

Rev. , ,212: 7, 1964.

4 Bell, E. M., E. M. Baker and B. M. Tolbert. Synthesis of L-

ascorbic 4 3H acid. J. Labeled Compounds,11,(2): 148, 1966,

5 Tolbert, D. M., E. M. Baker and J. C. Saari. Accorbic acid

metabolism in man, Fed. Proc. , M: 218, 1966 (Abstract).

6. Baker, E. M. , H. E. Sauberlich, W. H. Anos and J. A. Tillotson.

Use of carbon-14 labeled vitamins in human nutrition studies: pyridoxine |

and L-ascorbic acid. Am. J. Clin. Nutr. ,18,: 302,1966 ( Abstract).

7 Saari, J. C. , E. M. Baker and H. E. Sauborlich. A simplified

method for the isolation of urinary ascorbic acid as the 2,4-dinitrophenyl-

osazone. Anal. Biochem., M: 537, 1966.

8. Daker, E. M., M. Balaghi, R. S. Pardini and H. E. Sauber11ch.

Metabolism of 2- C-thiazole labeled thiamine in man. Fed. Proc., M(2): !

245, 1966 (Abstract). .

1
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9. Amos, W. H. , Jr. , M. Balaghi, O. Ramirez and H. E. Sauberlich.

Metabolica of C-riboflavin in the rat. Fed. Proc., g(2): 245, 1966

(Abstract).

10. Raica, N. , Jr. , Y. F. Herman, W. H. Amos, Jr. and H. E. Sauberlich.

Riboflavin nutrition in the germ-free and pathogen-free rat. Fed. Proo.,

g(2): 245,1966(Abstract).

11. Tillotson, J. A., H. E. Sauberlich, E. M. Baker and J. E. Canham.

Use of carbon-14 labeled vitam $ns in human nutrition studies: pyridoxine.

Proc. VIIth Inter. Congress of Nutrition, Hamburg, Germany (In press).

12. Sauberlich, H. E. Biochemical alterations in thiamine deficiency--

their interpretation (In press).

13 Baker, E. M. , J. C. Saari and B. M. Tolbert. Ascorbic acid

metabolism in man. Am. J. Clin. Nutrition (In press).

14. Tolbert, B. M., A. W. Chen, E. M. Bell and E. M. Sakor.

Metabolism of L-ascorbic 4 b acid in man. Am. J. Clin. Nutrition

(In preas).

15. Saari, J. C. , E. M. D2ker and H. E. Sauberlich. Thin-layer

chromatographic separation of the oxidative degradation products of

ascorbic acid. Anal. Bicchem. (In press). j
i
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9. Amos, W. H. , Jr. , M. Balaghi, O. Ramirez and H. E. Sauberlich.
IMetabolicm of C-riboflavin in the rat. Fed. Proc., M(2): 245, 1966~
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Areas of Roncarch: Areas of roncarch acitivtv has bcon in the following

fieldc:
!

'

1. The effectn of porlodicity of cating upon normal inter-adiato
notabolinn in humano. 1

2 The degradation ar d ponajbic utilination of cellulose in hunann.;

p

3. Ilavo superviced the conduct and collaborated with other investigatorn'

{ in the performance of nix ctudies on Vitamin 86 notabolism in the normal l

adult male human including def! foney "tudice. Thono ntudies rest. .od in |

deficiency in the adult can producotho original observation that vitan n 3g
cinctrocucophalographic abnormaliti<m and convulsivo noinuroa pl.in th"

!original obnorvation that caceanivo in M o of vitamin N can produco o)cotrt-<

cacephalographic obnor-olit en in the a: Nit.t

4 Itavo also participatnd in ntudic; to c'atornine tne u"; ability utill: .n!c,
o7d toxicity of various intravenou, f at nreparaticnn. l

5. Additional activi.lo: include par-icipatien uith C. f. Connolanio
in ntudios aimed at definin' the c::to7t of nu*rient ?.cca in pornnira":{cn o';

- not(vo adul.t males Jiving in vario:n e.virn :n n* ai t< - oraturca.

6. !!ava boon rennoncibi for the p'.annin,, w ord?. ration and nuno-vini n
of Arny nut *ition nurv,vn u.i .c'1 .invalvod v irimm <'! vin!- s of ' ho I,*:ra to v.

~

7 Additional aron, of rencarch activity have included the auto-cxi<'at.:en i

Iof accorbic acid in aquoono nolut?.onn and the relatiennhip of theno prcductn
to the normal notabolic function of .7cc rhic acid.
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TrainingandExh5rience: Charlac G. Li.ddl :, Copt VC

n

" Form *AEC-313- ,

Duration of
Item 8 Type of Trainint;: Wnere Trained Training

a. Principles and practices Walter Reed Army 2 weekc Formal
of radiation protection Institute of

Research

Taft Sanitary 4 weekc Formtl
Engineering-

Center
,

k

University of 1 year Formal
.

Rocheater
" " "

b. Radioactivity measurement
standardization and mon-
itoring techniques and
instruments

" " "

c . Mathematics and calculations
basic to the use and meas-

,

urement of radioactivity

" " "
d. Biological effects of

radiation

Item 9 Experience with radiatien
Typc .

Isotope Maximum amount Where experience gained Duration Un c-

H) 1 Mc Four h U S Ar:qv Med Lab 1 yr rencarci.

Walter Reed Ar:ny Inntitute 2 yra roncar" -

of Roccarch

USAMRNL 1 yr research
,
'

lO " " " "
C
p32 n n n n

3 " " " "

S /"15<

n n n n
Ca

51 n n n' n
Cr

59 n n n npg
" " " "

Co
" " " "

Zn85 n n n n
Sr

90 n n n n

3f25 n n n n
I

131 " " " "
I

137 " " " "
Cs' 140 " " '" "

Bagv
n n n ngg .

Hg203 n n n
n
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LIDD2, Cl! ARES G., Captain, VC, Radiolaotope Section, Phyalology Diviaion,

U. 8. Army Medical Research & Nutrition Imboratory:

$
} Date and Place

i
i of Birth

..
<

Wife: M
Children

Education: DVN,Idchigan State,

University, 1960,

; MS, Radistion Biology, ,

! University of Rochester,
!

1963
!

Experience Veterinary Practice, June.
Dec 1960

Chief, Radioisotope Div, *

Fourth US Army Medical'
i

Inb, Pt. Sam Houston, Tex.,'

Jan 6141ay 6J
Asst Ch, Dept of Food Radionuclides, Div Vet Med,
WRAIR, Washington, D.C., July 63-Dec 63

Ch, R=11 Animal Teating Section, Dept of Medicinal
Chemistry, WRAIR, Washington, D.C., Jan 64-June 64'

8

Aaat Ch, Dept of Food Radionuclides, Div Vet Med,
WRAIR, Washington, D.C., Ju.ly Gi-Jtd;y 654

Ch, Radiolaotope Bec, Physiology Div, USAMRNL,i Aug 65 to present
'

Publications: None
i

Hobbies: Bowling, antique autos, camping, hiking, music, reading

Member of American Veterinary Medical Association; Health Physics Society
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PARDINI, RONALD H.,1/Lt. Hec, Biochemist, Chemistry Division, U. 8. Ar..y
Medical Research and Nutrition Laboratory

' Date and Place
i of Births

%* Wife

Children

Education: DS, California State Poly.
*

College, 1961

Ih.D., Univ. of Illinois,

1965

Experience USA!t9E, Sept 65 to present-

. . .

Publications: 1

Hobbies: Skiing, bowling, handball

Hember of: American 011 Chemiots Society; Ganos Bisma Delta-Honor,

' Booiety; Fitssimons Ski Club
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SYNER, JAMES C., Lt. Colonel, MC, Cor:anding Officer and Chief, Computer
Division, U. S. Army Medical .Rescarch & 1;utrition Laboratory

Dato and Place
of Dirth:

Wife:-

Children:

Education: DC, Cpringricld Collam,
(Mac.:. ),1937 .1

MD, Doaton Univ., l@ C-00
Rotating Internchip,
Walter Reed Arm fiosp,
1950-51

Residency, Internal Med,
Walter Reed, 1951-54 ,

Renidency, Pulmonar;t Diccase, Fit:cimona General
Honpit;al, 1995-57

Teaching
Appointmentn: Colorado Univ. Cchool of tidicitie, Denver, Colo.-

Colorado General Hocpital, Pulmoriary Dinence Clinic,
'

Denver, Colo.
,

' *

Specialty
Doar d

. Certification: American Board of Internal fMdicine,1973
L

Experienec: Lab Tech, ?t. D cnc,lhnc., 1941 42 -

Air Corpc, OCS,liinni, Fla., 1942
Meterology School, Univ. Utah, 1942 43
29th Domb Gp. , Doise, Ida. , 1943-44

,

Prisoner of War Camp,1:o.,1%4-45
Walter Reed General Hospital, 1950-55

i Fitzsimons General Hocpital, 1955-61
,

.
'

.: Ch, Computer Div, USA!EiL, Fitzsimons General Hospital,
Denver, Colo. ,1961-M

Chief, Profennlorati Sven t, Deput.y Curceon, 8t.h lui Arioy,
^- Ko ren , 1W,h -%

_

-

COlaffdttid[fid OfTie:es , ilCAMitui,, F1 f.nllrioriti (kriertel. lionpi f rt1,, ,
'

Aui'tUl. l'/Ji to pr,et;elit

. ~ . , _ _ _ , , _ . . . . ~ . . . _ -- - - . . - . . . . - ,

_ _ _ _ . _ _ _ - - _ _ _ . - . . _ _ - - - - - - - - _ _ _ _ _ _ _ _ - - - - - -



._ .. . . . . __.__ _ __ _ _ _

'
'

/.

u-
'

,,

, . . - , ,
, '

i.q'

DYNER, JAMES C., Lt Col, MC

Publications: Appro:dnntely 17

14cmber nr: Aanoc:Jat o of t.he Ann:rican College of 15yniciana
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IIERNAN, R0ltERT II. , Lt. Colonel,11C
Micf, tictabolic Division, llSMIR!iL!

:
Onte and Pince
of Birth:

Wife:

Children:
'

Eduention: IIS, Illinois Institute
of T4chnology, 1950
BS, Univ. of Illinoin
findient Schon1, 1951

MD, 1|niv. of 1111noin
Medical Schoci, 1953-

Experience: Internnhip, Walter itecd^

Generni Itospital,-

1953-1954
Resid s.nt , Internni tiedicine,
Walter Reed Genorni ffonpital, 1953-1958

Medical Field Servie.c School, 1954-1955
Chief of fledicine and CO, 43rd :;urnicni tronpitni,,
1: orca , 1958-195',
tiilitary & A111< d Sciencea Courac, 1959-1960
lloff Gnld itedal, 19tiO j

Dept. of !!ctabolir.n, Walter Recd Army Institute
*

of R.:scarch, 1960-1962
Craduate Student, Dept. Biochemintry, University
nf Pennnylvanin tiedient School, 1967.-1965

Chiot, tietahnlic Divinion, llSAMatiL, July 1965
to present

Public.1tions : Apprcximatoiy 25 scientific publi.:ntions
-

llobbien: Photography

Memberuhip in: AAAS, Soc. Ill. Bacteriologists, Am. Fed. Clin. Ren.,
Am.Co11can of Physicians, N4A, Am. Inct. fiutrition, j

'Am. Soc. Clin tiittrition, Dipinn: ate Am. Ec,ard of
J ntern.il tiedicine, Fc11ow Am. Colleac of Phyoiciano,

,

l.inlann 1:cpresental.lve, idet.nbolic ;Ludy Croup, ilIll.
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of facelay si onached (Carsle caswer) Yes No

. . . . _ . . - ._ .. . . . . . . . . . _ - .. . _ . . . . . . _ . , . . _ . _ . _ . . . .. ..

14 R ADIATION PROff W *t PROGR AM.. Describe the rod.ohea pselechen pseg.om eacled ag coa 8tel mecovesi il opphcohon covesi sealed soveces, submet leon

poihag precedvee. ;.4e spplecoble, come. paining, and eepenence of pe, sea em pov6eem look testi. and.oecongemea*. for peeformea0 'ad.ol 'od oboa Iv''er. se'*
. ag, snoineenonce waa veoir of the sowste

1S WAlff Ol5PO5AL If a commercal wasse disposal service is employe#, speofy nome of compiar. Oeierweie, esbm e deio. led descriphon of methodi wh.cn well
* , * be weed Ae# d spopag of tod cochee weites and eihmo+es of she type and omove.t of och,4y evolved
.

CERTIFICATE (This item must be, completed by applicant)
le, THE APPLICANT AND ANY Of flCIAL E Xf CUflNO IMIS CitfiflC Aff ON St HALF Of THE APPLIC AHf N AMf D ON lif M l. Cf Afif f IMAf THIS APPLICAflON f 5

Paf PAnf D IN CONF 0AMifV WifH fifLE 10. CODE Of ff 0f R AL REGULAflONS PART 30. AND IMAf ALL INf MMAllON CONTAINID HERilN INCLUDING ANY
SUPPLEMfN15 Aff ACFif D Nf tf TO,15 f auf AND COftfCf 70 fME Sf 57 Of OUR ANOwifDGE AND SfLlif

David Zakimt Capte,MC _
_

A,, ,oa, nomed en ..em i
(
1
1 Date Br: _ . . . . - _ _ _ _ . .-

4. m, p.

.#
s

.. _ . . . _..__.___ __

f ie o. ce... ,.a. on.oi
4

(
l WARNING.-18 U. 5 C., $echen 9 001, Act of Jvae 2 3.194 8. 6 2 5'et 149, males .e o ce.m.aol eMenie to mene a waifvtly f atie sto'emeat or

<epeesenschon to any deportenent or agency of the Umted Seoees os to oar mone, .<eh.n .es ivhid.choa

$ 8 is 4 4.4We e8 056lbf P9.hI er Dif 44 | . 8 si4 0- e4% iG1a

.4 ....,.-..%.
- ~ ~ - . - - - - - - . - - - . . - . . . ~ = . - - - ~ ~ . - - . - - - --. ~m - -. - - . % . w . . m,q
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V 1 f^8 3 I SUPPLEMENT A-HUMAN USE I'

4
%

When the information is not
This page enor be completed by me physicion's preceptor (if any) in the enedical use of radioisotopes.i t

b.. |
- furnished by the preceptor, the nome and present address of the preceptor (if ony) should be shown in item 12 below.

(,
'*

f. (e) Ule40 PHYSICIAN'S NAFE (b) NAME AND ADDetSS of APPUCANT (le deereat from 9(ell 'g!
'-

David Zakim, C&pt MC
USAMRNL |
Denver, Colo. j

'

i 10, CilNICAL ftAINING AND EXPtRifNCf OF PHY$1CIAN WHO WILL USE SYPRODUCT MAfttlAt |

- N) - (C) (D)
'

,~
.

},1 NUW4 OF , IN COLUMN 8 (circle opplicable nur

,} ') (A)- f yPE OF P ARflCIPATION FOR A.L C A51, ,pM '.
.*'' +

h '' '
'

.. ' CON 0fflON($) OLAGNOSED 08 TRE ATED >
'

150f0PE/ ;$ ..r ' .CA$I$ . bers et stemt in accordance with key e
* torth below) |j, ..

. f.
' " '

# '?f .
a,

,

g.131; Diognosis of thyroid function 50- -%s_2.Il.e .

Treatment of hyperthyroidism 50 W2 ( ) . . .
+

.. _ . . . . . _ .

Treatment of thyroid concer '
~

|i 2 3 4

Treatment of cordioc.7ondIt.ons
~

_ _ __ ._1 ' 2. _" .3.. . 4 ~ ~ l
-

.. . . _ . _ . . J
Brain tumor localization. . . . _ . . _ | 1 2 3 4 i

Blood dekrminations 50 l (J 2 (3-ra;
Kidney function j 1 2 3 4

I I 2 3 4 |Others:
fP-32 Treatment of polycythemio and leukemia 10 1 2 3 4

1 2 3 4Soluble Brain tumor localization
i 1 2 3 4Treawnent of bone metastases

1 2 3 4Others: ~

'
i 1 2 3 4 l

P-32 Treatment of prostatic cancer 1 1 2 3 4
1 2 3 4 1

CrPO4 Trootment of cervical concer -~~@eTreatment of pleural effusions ond/or osci=s 5 LP 2
1 2 3 4Othersi

7 1 2 3 4
1 2 3 4Au-198 Treatment of prostatic concer

. , _ .
._1_.._2 _3 . 4Colloid, _Tr_eatm__en_t of c.ervic_al_ cancer _ .. _ __

. __ . @. 2.... G (d3__..
. .'

-
,

Treatment of pleural e#usions and/or asows
_ . . 5 . ._ _ .. _ . . _ _ i

1 2 5 4' Othersi4

1 2 3 4
0

Cr-51 Slood d* terminations 1 2 3 4

Others: 1 2 3 4
1 2 3 4

1 e-

Other Co" Schilling test' 100 6 (2) @ F
liolofe** 1 2 3 4

1 2 3 4

4

Key so above numbers (colven 0)
! Achve Participohon and Diseviseen en the-

1. f sommohon of potients to determine suitobilafy for rodseisefepe d*ogne.e4 end/or trealment end recommendelsene on do8094 to be preltnbed.
2. Collaboration in cohbrotion and administration of do.ooes incivd.ng retooed moosurements and ploeting of dom.

j ,,
3. Achvo period of avoining and espenence of suscient devohon se permie fot6owup of pot ents through treatment and poenreatment peread includa #

reevolvation as te e#ectivene.s and complecohone.4

4. seudy and d,xv..i.n ce ca.. f.i..on.. io . obi .h eno.t .menciou. d.ognoinc end/or th.r.p.vt.c techa. ques to, thi. rod. ..osope v.e.
;

,

. p .

14. TOTAL NUMBit OF HOURS OF PAfflCIPAftOH $N CLINICAL TRAINING leurs
y

12. M T11AINING AND EXPERIENCE INDeCAfl0 A60Vf WAS O$fAJNfD Ut@f4 M $UPldv11aON Os GusDANCf Of
__ _.

~ . . _ . . . _ _ _ _ . - . . . _ _ _ . . . . . . _ _ _ _ ._

Dept of Medicine, Cornell Univ, New York llospital Merlical Center
during 4 years of int 2onship anel recidency training

_

. - -

_-.; . . . . . . . . , ... _ _ . _ . . _ . _ _ _ _ . _ . _ . . -
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ZAEDIP DAVID 0., Captain, MC, Asst. Chief, Metabolic Division, U.' 8.' Army
j Medical Research and Nutritten Inboratory ''
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j Education: DA, Cornell University,,

i
1956 ji MD, State Univ. of NY, j
Brooklyn, NY,1961 l
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,

j Experience: Intern and Assistant {i Resident, Medicine, !
.-

! Corncil Medical Center !..

] Research Fallott, Dept. Medicine, Cornell Medical Center I
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j Publications: 7 I
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,j d;; :*As - - .DutAtlON O' 'OH THE JO6 foau AL Cove 5E

(* [MPI[E IAAIN'NO ~NkhN ',S h 2 )-
j ' 3 ..

' #" "

%MQ . . '"Dff.7 '
. ' '. TR AINING -s j (Cercle pas.or) gCrecle eas.er).M - l*

' ~ ~ " - + + - - + -

'

- - - -y ' b'
helad%q$hMb#.atekd I procheb Inf Md.asoaINticlear, Medieine" Dept . ., e> p > gi

h@k.*@5 /,N5MMMNN.%(@ MNM"M.)'N
.g ;s,. g y,d.y

- - - - -
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'&y
Oj mO g' .h"dj No '

1, . 4t

',[" f7 No~
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INFORMATION TO BE SUBMITTED ON ADDitlONAL* 5HEETS IN DUPLICATE .

f & i

.i 11 FACitnif 5 AND EQUIPMENT. Describe laboro+o<y facil.hes oad remo'e head eg equipmeat, po,oge coate aers, sNeld ag fume hooJs. etc. Espleno'orr ahe'ch
4

',

' Noof lucil.fy ja enaded (Cercle cas.or) Yes*
' '

-._w--.._ . . . _ . . .-.--n . - - - -

14J AADIAflON PROF!CTION PROGRAM Descrebe the radiohon p+ormho9 progtom eartudiag coassel meenwres . tf opplecohon covers sealed seweces. svbert lesh
senhag procedures where opplecoble, ao/ne, troia.ag. and esper eace of person en pe,4em 6 eon feet, oad o'resagemoedi for performiag ca.hol tod.ohon sv ver. serv-e

j

y. pc.ao.'ao'a|eaoace oad repo., of the mn , e ; ^ ' ' 'j.q,yy.y , 1;,;.
,

.

^ J* . .a __ . . - ~ . - . l.P -% *'
..

I s w45tt Ol5POSAtc. If e co.. ,c.ol e. ape d ip.nei semco ., e.piered, spa.fr no.. .f c poaN oe,.r
.s., }oh,a.1 de.o.ied descr pe.on of .chods .h.ch ..tip, ..

' be Wd .Q'Pa**o e'sodmahn was's, and eihme i of e' e e p ond omewnt of oce. 4y ..i ed4 ' , .y 4, . j''
'

'gp!,jj e a r>

,

. - ~ . - ~ ~ - . . , . CERTIFICATE (This i,te. m.. ...mu.s.t b,e_c_om. ,alet_e.d b....y a. pplicant)M ' .v - 74 .

.. c ..n<
16~. THE APPilCANT AND ANY OfflCIAL (stCUilNG IHIS Cf RIl4CAff ON Sf Half Of THE A.PLICANT N AMf D IN tifM l. CraflFY THAT THIS APPLICAflON 15

Ptf PARCD #N CONF 0RulfY WifH fiTLE 10. CODE Of ff DER AL REGULAtlONS. PART 30. AND THAT ALL INFORMAflON CONTAINED $1EtttN, INCLUDING ANT
,,' . SUPPLfMfHT5 Aff ACHfD HER(IO,15 f auf AND CORRfCf TO THE 6tST Of 004 ENOWLfDCf AND SittEF.
4,' \., ,e ]

4
,

| $Aich_ari..P,_Ca mon,._ Cap _t m & Ce_'
.

>e + A,,i. coa, ao ed .a .,e. i,

. J - i,

@ ,
s .:

_

By: . .-. . , . _ _ . .[. i . O* ' ' *' '

i p.s Ih '( - *
.

. t .c. . . . . . . - .. . _ . . . , . . , , . ..
,

f.ete et senhf ing of';.o#a r
,

'4 ,

*

1

W AltNING.-18 U 5. C.. Sect.on IDo l, Ace of Joas 75.1948;67 5eae 149, mak s ce minal offense to mote a wellivlir falso sto'emea' or li

]' representation so ony depersment or ogency of she Unded States on to any moner with.a . in .t.on.
mn -.
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voy be cognplet$d by the'physicion's preceptor (if any){in the.,n:edecol.use of rodioisotopesD. When the informatica is ae
.

..
c t

n J {
'

. ,

a v n ptor/v-.pnthe ee and present oddress'of Wie p ec,eptor (if ony) should b,e shown in'Dem 12.b'elow..by the'pvece'

. Rg, tc y .
w + Ru w.a+ .no e n.w a . r

m

M. i
M,M( d@^g4Aas AND ADoelll 0F APPUCANT M deemat hem 9(e)) W@w. gd; '.M y.w, .

MsSonygCa,pt.' 3 hpeo 1. > N :
4.}yp;qu,q@(%+p$g'gu,qs.3:ggjiy.2/h,
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IOMS " k il . g JN coLU,emsin occo,donce wieh ney s '
MN a (circte opplicobie avi,
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w. yp.. < ;;ej;, ug g* -

aA '

1, ' , ? g , o.

y W ' @ ( 2 g_3 _(4)p "k 7;|f]3Gp 04eenosis'efehyroid funchon # 9N h w u@gd@pw
NN2W%i,3

(4_)%e $eCJ: r <

.1 !; ffj Treatment of hyperthyroidism c,@ ''
,

,

@ L Q @@

__

~,,f, ' Treo* neat of shyroid coacer 3
1 2 3Treatment of cordiac condit ons 1'

q-
Brain turnor locolization 1 2 3 4

,

Blood determinations 3 d) (2) 3 (D..

1 2 3 4. Kidney function
1 2 3 4Others:

P-32 Treatment of polycythemia and leukemia 3 (j0(2')({(i)
Soluble Broin tumor locolization 1 2 3 4

Treatment of bone metastases 1 2 3 4

Others: 1 2 3 4^

v i 1 2 3 4

P-32 Treatment of prostohe cancer I 2 3 4 i

l' 2 3 4CrPO4 Treatment of cervical cancer
Treatment of pleural eNusions and/or oscites 1 2 3 4 1

Others: 1 2 3 4 !
,

1 2 3 4

Au-198 Treatment of prostatic concer 1 2 3 4
1 2 3 4

'

t. Colloid, __Tre.a. tm.e_nt of. c.erv.ic. al.concer .- ._ .... _ _.

Treatment of pleural eMusions and/or oscites 1 2 3 4
~'

E Othersi t 2 3 4.

1 2 3 4'. |
~

3 (i) @ 3 6) .

Cr-51 Blood dekrminations
,

06em 1 2 3 4'
'

1 2 3 4i

$ ether HgNU Brain and Renal scanning ? - '15 W@3@'

:l' (D & 3 @, ,1 loo' opes . Na'' : cDilution otudy ' o
. .-

.f i 1 2 3 4y, .e w- e +' .
,

jd |n 't, , C, . ' .7,;, .

et - i . 2 <W i t ',r .n d. .*
v .

,
1*

t , ., , ,

''
. Key to obre nuebers (column D)

,

v~ ' ' .
'1,. . .

-

,. s,

ji . Achve Porticipat on and Discvesion in the: , '. '.'*;'..' . .U
'

'
,

d jD 1.' isominehon of petsents to determine suitability for rod.e.sotopo deognosis and/or treehnent and recommendations on dosoge to be prescribed.
;) 2. Collebeesteon in celebrohon and odministrohon of desages including roteted moosurements end plotting el doto.
y, 3, Achve period of training end esperence of sufReient dueet on to permit fotnr wvp of pehenes throvgli treatment and posMreatseent pereod en?vdtag

!t reevolvoHon es to effectiveness and complecohons. .

i
'

y 4. &#wdy and descussion of case histories to escoblish most ofRcocious d.ogerehc ond/or theropeutic techniques for this radio, isotope use.

['

L i.

i*

1l. TOTAL NUnaste OF HOut$ OF PARTIOPAflON IN Cut # CAL TRAINING tours
b, . 3

,
*

k. f 12. THt TRAlH6HG AND EXPttlENCE INDeCAftD A40VE WAS O$fA4NtQ Ut@(R THE SUPtfVl5aON 08 GuaDANCA Of
1

h, , i

b Wm. H. Beirwaltes, MD,A, Univ. of Mich Med Center
**= t shr*a ta==a'.,n Ann ArPao'v1 Mic h - 85*a='a=14, _ . - . -
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( > INSTRUCTIONS.-Complete ite'ms 1 through 16 if this is on (nitial opplication. If application is for renewol of a license, com.3
[a . prete only items 1 through 7 and indicate new information or change s in the program os requested in itema 8 through 15. Use

supplemental sheets where necessary. Iteni 16 must be completed on all opplications. Mail three copfes to:U.S. Atomic Energyg';)I Isotopes Branch, Division of Licensing and Regulation.Upon opproval of this
Commission,Weshin ton,0.C.|20545. Attention:
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opplication, the opp icant wil receive on AEC Byproduct Material License. An AEC Byproduct Material License is issued in
.,

- .occordance with the genergt requirernents contained in Title 10, Code of Federal Regulations, Port 30and the Licensee is sub.
.

>o - (ect to Title 10, Code of Federal Regulations, Port 20..
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j, Denve6 Colorado' 80240 '
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| ,An t% resume of has trannnng and es-
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" ' k, v. TRAINING AND EXPERIENCE of EACH INDIVIDUAL NAMED IN ! TEM 4 (Use supplemeasol sheets it ncessory)
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p.s . (,, f TYPf OF TRAINING. DURATION OF ON THE JOS FORMAL COURSE' ' Of WHERE TR AINED ' T R AlHING (Carcle answer). (Carcle answer)f g , { ,

|- *
.

i
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,' .onn.,,c >

% A r,inciple "<.nd -procieces s , d ., ion
< ,

'" "
b Lerotuhon, Rochesterv Minnesota' . 1_yr''

, , . . . .

' Mayo Graduate-School. 11.yr-
I t,. Radioacei ier 'm.oser.m.n. siando,dao.

; 7, ion one,nonito,in, euhoiques and in. Radioisotope Clinic, FGH.' tyr . h, sNo Yu No

.x,s-
. struments. , ,, ,,.

i
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- A. .n ..m ,e, < .

:n, ; ;,b ?. f;i"% Yes No
Mayo Graduate Scho,%-b',.': l : ' . ,. W '

i . ' ' h .: < < ~ - . . . .e ol": - w- Alsyr a - r- ,
,

.f'
d ' *ial's,' cal ' ''**'$ a' '*d'*''*a -' - -

'

9. EXPERENCE WITH RADIATION. (Actual sese of todsoisofopes or equivalent espedence ) xi ! ' 'mt ' V WM b.? * .:

[TV*t OF U$t i
150TOPf MAXIMUM AMOUNT WHf RE EXPERifNCE WAS GAINfD . Ii ' DURAfr . I OF !RPfRIENCE M ,, ; a*

*

MG. y.p. : n im . ,
e

' Animal"investigatio
I 0.5mc Mayo Graduate School 1 yr "

,

I 200 mc Radioisotope Clinic, 1 yr Therapy of thyroid125 ,

Fitzsimmons Gen Hosp disorders
10. RADIAflON DETECTION INSTRUMENTS. (Use supplemental sheets rf eecessary.)

TYPE OF IN$fRUMf Nf1 NUM8ER RADisflON $lN5ffrVITY RANGE WINDOyv THICKNE5S USE
(Mondorsag, su vey.ng, meoser.ng;

(include mohe and model nomhet of each) AVAILABLE DETECTED (mr/br) (eg /cm') r

,

-

.

I1. M!THOD, FREQUENCY, AND STANDARDS USED IN CAltlAATING INSTRUMENT 5 LISTED A60VE.

.

I2. FILM SADGE$, DO5sMffERS, AND BIO A$$AY PROCEDURE $ USED. (For Mm bodges, specay method of n6twefing and procemag, or nome of suppl.or )

,

INFORMAYlON TO BE SUSMITTED ON ADDITIONAL SHEETS
13. FACILmt5 AND EQUIPMENT. Describe loboratory localsh6 ond remete hondling equement, storoge contoiners, shielding, fome hoods, etc. (spionatory slich:h

of kuildy is enoched. (Crcle answer) Yes No
3

! 14. RADIAftON PROTECTION PROGRAM. Describe the redestion proeechen program irulvd.no control measures. If opplication covers sealed sources, submit look
testeg procedures whe<e oppi,coble, nome, trainmg, and esperience of persen to perform leek tests, and errengements for performing inshal rodeation survey, serv.
icmg, moentenonce end repoor s,f the sovece. g

] 13. WASTf Di$POSAL. If a commercial weste disposal service is employed, speci'fy nome of company. OAerwise, submit detailed desuiphon of methods which edi
' be used for d.sposing of radioactive westes and estimates of the type end emount of activity involved.

CERTIFICATE (This item must be ccmpleted by applicant)
'

16. THE APPLICANT AND ANY OfflCIAL fXECUTING THl$ Cf RTIFICATE ON SEHALF OF Tiit APPLICANT NAMfD IN ITEM 1, CERTIFY THAT THl$ APPLICAflON 15
' PREPARfD IN CONFORMITY WITH TITLE 10, CODE OF FEDfR AL REGULAtlON$, PARY 3D, AND THAT ALL INFORMATION CONTAINED HERflN, INCLUDING ANY

SUPPLEMENTS ATTACHED HERETO,l$ TRut AND CORatCT to THE Bf 5T OF OUR KNOWLEDGE AND SftlEF. ,, ; ,,.

_ James We Anderson. CaptainA M.C
'

e
* Applicont named in rtem 1 - *'

4

'
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*

y ps ;s -- .

Tesle of weitying officio . ' 'j . ,

WARNING.-18 U. 5. C., Section 1001; Act of June 25,194 8, 62 5 tot. 749, makes it a criminal offense to mohe o willfully falso statement or
; representation to any deportment or agency of the United Stotes os to ony matter within its jveisd.crion.
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00-64 APPLICATION FOR BYPRODUCT MATERIAL LICENSE '*'o',% .IN.. w ,m I !g,,
'
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U #^** 3 SUPPLEMENT A-HUMAN USE
,

When the information is notThis page may be completed by the physician's preceptor (if any)in the medical use of radioisotopes.
/furnished by the precepbr, the nome and present address of the preceptor (if ony) should be shown in item 12 below.
|

9. (e) USNO PHY5sCIAN S NAME (b) NAME AND ADDat15 07 APPt| CANT (ft d#e<eae from 9(o))

James W Anderson, MeDe
(Captain, MeCe)

10, CllNICAL TRAINING AND EXPipifNCE OF PHYSICIAN WHO WILL USE SYPRODUCT MATIflAL

, (A) (8) (C) ._ (D}
~"~

,

TYPE OF PARTICIPAuON FOR ALL CASES
NUMBER OF - is coguus a (c,,cie oppi,, gi, ,,,

ISOTOPE CONDITION (5) DLAGN05t0 04 TRE AffD CASES be,i of ieems .n ono,donce w.9 6er w
i

to<eh below)
|

3.131 Diognosis of thyroid function 200 4

l$otment of hyper 1hyroidism 25 ~

.[]]
4

3reatment ofthr~oid conc.f 10
_ 2_ 3 4

4

Treatment of cordiac conditions 1

1 2 3 4 :

Brain tumor localizati.on__ . - . . _ . _ _ . . . -

Blood determinations 1 2 3 4

Kidney function I_2 3 4

jOthersi 1 2 3 4

P-32 Treatment of polycythemio and leukemio 1 2 3 4 1

Soluble Brain tumor localization 1 2 3_4
Treatment of bone metastases i 1 2 3 4 |

{
~

Others: | 1 2 3 4

i 1 2 3 4

P-32 Treo* ment of prostatic concer | | 2 3 4

CrPO4 Treatment of cervicol concer I 2_ 3_ 4 _

|
~-

Treatment of pleural effu'sions and/or oscites 1 2 3 4
-- ---

1

Others:-
- -- - - -

1 _2 3 4____,__, 1
_

1 _2 3 4

Au-198 Treatment of prostatic concer 1 2 3 4
~

_

Colloid Treatment of cervical concer 1 2 3 4
i Treatment of pleural effusions and/or oscites 1 2 3 4

Others: 1 2 3 4
-

1 2 3 4

Cr-51 Blood determinations 1 2 3 4
~

Others: 1 2 3 4
1 2 3 4

Other i 2 3 4
Isotopes 1 2 3 4

1 2 3 4

key to obove numbers (column D)
,

Active Perheapotion and Discussien in the:
1. taammation of patients to determine suitabihty for rod.oesotope diagnosis ond/or treatment and recomenendations on dosage to be prewribed.
2. Collaboration in cohbrahon and odmmistrohon of dosages includang related eneosurements and plotting of dato.
3. Achve period of traming and esperience of svNient duronen to cermet follo-vp of pahen's through treatment and postereatment period including

coevolvohen os to effechveness and comphcutions.
4. Shady and deMussion of cose fus orses to eslobhth rnost eNoCicus diognothc and/or theropevhc techniques for this redecisolope Use.s

I. TOTAL NUM8f t Of Hout5 OF PAAflCIPAflON IN CUN6CAA TRAINING hours

12. THE IRANNG AND EXPERIENCE INDICAftD A80VE WAS OSTAINED UNDE THE SUPitvl540N Of OUfDA OF ,

David Preston Radioisotope Clinic
Major,_NeCe_.- . ArFitzsimmono .AenerarUfo,spm

<N.=e et , irs + tee n on~. i> 15.~
-- - -- :*~ -
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Item 8 rnd 9 Attechment # 4
.

. Training and Experience o,f, Individuals Named i,n, Item 4f

For Prof. Bert & Tolbert
Chairman Isotopes Committee

,

Dme, of Where Duration gni The Formal
Training Trained Job Course

,

a. Principles and Practices Lawrence Radiation Lab., 12 yrs. Yes Yes
of Radiation Protection University of California

Be haley, California. -

,

b. Radioactivity Measure- Lawrence Radiation Lab., 12 yrs. Yes ; Yes''

ment Standatdisation and University of California
Monitoring Techniques Serkeley, California. ,

and Instruments i1
' w ''

, ''\ ..

c. Mathematics and Calcula- Chamistry Department and '11 yrs. Yes NYs
tions Basic to the Use Lawence Radiation Lab., > -

and Measurement of University of California
Radioactivity ' Berkeley, California,

d. Biological Effects of * Donner Lab. and Lawrence 11 yrs'. Yes Yes
Radiation Radiation Lab. , Uni. of

Calif., Berkeley, Calif. -

; addition to this experience Prof. Tolbert has had 9% years of teaching the
.our above mentioned subjecta at the University of Colorado, Chemistry Depart-
ment, Boulder, Colorado.

9. Experience with Badiation:

Isotope [dsximian Where Experience Duration h o,,f,Usef

Amount 333, gg.iggi,,
, ,

Cobalt-60 2000curiel Radiation Lab., '9 yrs. Irradiatimia*

j Uni. of California Source,.y,
;

i Carbon-14 1000 me e Radiation Lab., 13 yrs. Chemical,
; Uni. of California Medical and
| Biological

|
Research

! Tritium 200 curies Radiation Lab., 10 yrs. Chemical,
*

University of Medical and.

: California Biological

] Research
i
! Cesium-137 1000 curies University of 7 yrs.. Irradiation

'

| Colorado So,urce

i

. .s|0theralpha, beta
Up To University of 7 yrs. Chemical and

' ' 'and gammaa emitters 1000 ac. Colorado Biological

Research
;

'

.
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