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U. 8, Nuclear Regulatory Commission
Region 1

631 Park Avenue

King of Prussia, PA 19406

Gentlemen:

This is letter is to inform you that the Radiological Safety Staff of the U.S,
Department of Agriculture has approved modifications to Dr. R, J, Blank's
approval to conduct an additional study inmvolving human subjects at the USDA
Human Nutrition Research Center, Grand Forks, North Dakota., The additional
study 1¢ to determine the amount of intrasubject variation in absorption of
zinc and copper from foods

Enclosed are copies of correspondence received from Dr, R. J. Blank
relative to :his stud)
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[f‘gqg:;ional information is required, i. will be provided upon request,
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svnbtttzv Approval of Proposed Human Use Study
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10.

g United States Aor'tuul Northern States Am‘ 2420 2nd Avenue, N

Depa~tment of Research Grand Forks P.0O. Box 7166
Agriculture Service Human Nutrition University Station
‘o Research Center Grand Forks, North Dakota
58202- 7166

! (%gi. Medbers, Human Use Subcommittee
|

USDA Radiological Safety Committee

FROM: USDA, ARS, Grand Forks Human Nutrition Research Center

Prtncigg% Investigator y 1A, Toloehona No.

1°wa . ‘nk. M. . ' . i -

Assoclate Investigators

Phyllis E. Jonnson, 7n.D. 701 795-8416 or FTS 783-0416

Glenn I. Lykken, Ph.D. - 701 795-8418 or FTS T83-0418

Agenc 4§, Organization 5. Location and Address
UQBA. Ins -

Grand Forks Human Nutrition Research Center
PO Dox 7166, Univeraity Station
Grand Forks, ND 58202-7166

Radiocactive Drug Kesearch Committee (RDRC) 6A. Study Approval Dates

University of North Dakota RDRG 0119 - UND RDRC 0110 - tSeot. 26, 1986
UND IRB = ‘Nov. 21, 1986
USDA HSC =:jah. ™, 1987

Study Duration 12 weeks

Study Title variability of Zn and Cu Absorption from Day to Day and Week to
Weex ‘

Reseacch Subjects (List: Sex, Numder, Age)
Males and nonpregnant females, all over 18 years of age, total of 15 subjects.

and Dose Administered

Zn=69m, 50 uCi; Z2n=65, 0.10=0.15 uCi; Cu=67, 14 uCi.

11, Total Body Absorbed Dose Per Administration

12.

13.

Approve _Disapprove Signature _Date

6.6 mrad for 2n-69m €@ 40% absorption
1.1*1.7 mrad for Zn-65 € 403 absorption
§.2 mrad for Cu-67 € 32% absorption

Total Body Absorbed Dose Per Study

14 mrad froz all 3 isotopes

Critical Organ(s) and Absorbed Dose

Liver: 50 mrad for In-69 m
3-5 mrad for In-65 115 arad total
60 wmrad for Cu=67 '

10609




[0 ExpebiTed ReVIEW REGUESTED UNDER ITEY — (nuvszz) OF HHS HEGULATIONS
- UKIVERSITY CF NORTH DAKCTA

KUMAN SUBJECTS REVIEW FORM
: FOR NEW PROJECTS

OR : .
PROCEDURAL REVISIONS TO APPROVED PROJECTS
INVOLVING HUMAN SUBJECTS 7806150

-2 JECT DIRECTOR! Wm-m%gt%monn 795-8418
1=20L3,. g DEPARTHENT iNGLaNGpFOTKE HUSAR pate: _Auguse 20,19
1=50SED PROJECT DATES: Oct. 1986 to Dec. 1909

‘soyEcT TITLE: Yaria

- uninG AGENCIES (IF APPLICABLE):

“ypL OF PROJECT: DISSERTATION OR
X ygW PROJECT . CONTINUATION . RENEWAL — THES1S RESEARCH . STUDENT RESEARCH PROJECT

CHANGE IN PROCEDURE FOR A PREVIOUSLY APPROVED PROJECT
PROJECT TO BE UNDERTAKEN AS AN ACTIVITY UNDER A PREVIOUSLY APPROVED TRAINING OR CENTER GRANT

ENTITLED!

2 ANT PROJECT DIRECTOR, THES!S ADVISER, OR STUDENT ADV|SER!

(1F EITHER BCX 1§ CHECKED SECTIORS § or 6 of HHS Fomm 535 MUsT BE COMPLETED AND SUBMITTED IF YOU
ARE SEEKING OUYSIDE FUNDING./
] 1$ CLAIMED TO BE EXEMPT FROM HHS REGULATIONS BASED ON NuMBER(S) o OF HHS ExemeriOn LIST.

(SEE INSTRUCTIONS.)
- 4AN SUBJECTS WOULD BE INVOLVED IN THE PROPOSED ACTIVITY AS EITHER:
(3 NONE OF THE FOLLOWING, OR INCLUDING:

= mincrs (<18 vears) (] PREGNANT WOMEN [ MENTALLY DISABLED
1 PETUSES ] PRISONERS ] uND STUDENTS
" ABORTUSES (] MENTALLY RETARDED (] orwer (PLEASE EXPLAIN)

ABSTRACT: t%mzc;g ?00 WORDS OR LESS AND INCLUDE JUSTIFICATION OR NECESSITY FOR USING MUMAN

This study will be done in order to determine the amount of intrasubject variation in the
avsorption of zinc and copper from food. Sudjects will be admitted to the Metabolic Unit at
+ne Grand Forks Human Nutrition Research Center, where they will consume a diet composed of
ssnventional foods and containing 10-12 mg 2n/d and adbout 1.5 m§ Cu/d¢. Other nutrients will
~est or excwved the average dally intake for tne US population. Breakfasts labeled with stable
?nd radioactive isotopes will be fed: Week 1, Day 1 = Zn69z, Day 2-2n67, Day 3-2n70; Week 2,
“ey 1 = Cub7, Day 2 = Cut5; Week &, Day 1 = zn€S, Day 2 = 2Zn67, Day 3 = Zn70; Week 5, Day 2 =
:u655; Week 7, Day 2 = 2nb7; Week 8, Day 2 - CubS, Absorption of radioisotopes (Zn69%=z, Znb5,
*.67) will be determined by whole body counting. Absorption of stable isotopes will be
setermined by fecal monitoring and mass spectrometric analysis. Doses will be approximately
2.10-0.15 uCi Zn6S5, 50 pCl Znb9am, and 14 uCi Cub7. Stable isotope doses will be 2 mg Cuf5 and
<« mg Znb7 and ZIn70.
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Healthy adult males and nonpregnant females will be invited to participate in this study.
They will live in the metabolic unit of the Grand Forks Human Nutrition Research Center for
twelve weeks (2 weeks of equilibration and 10 weeks for absorption measurements). A mixed
diet composed of conventional foods served on a three-day rotating menu cycle will be used.
The diet will-contain 10-12 mg Zn/d, approximately 1.5 mg Cu/d and other nutrients in amounts
that meet or exceed the average cally intake of the US population.

Radioisotopes und stable isotopes of zine and copper will be used to measure absorption on
a number of occasions in order to deterzine the amount of intrasudbject variation in absorption
of 2n and Cu. Doses of 0.10-0.15 uC{ Zn=65, 50 uCl Zn=69m, 14 pCi Cu=67, 2 mg Cu-65, & mg
Zn=67, and 4 mg 2n-70 will be used. They will be adminictered with breakfast according to the

following schedule:

Schedule of Isotope Feeding

Week Day 1 Day 2 P 3
€%m a7 70
1 an Zn an
2 cub? cub®
3
& 2n®3 Zn€7 znT0
5 C:v.as
é €
7 2n67 Zn10 (optional)
8 cu®s (optional)
9
10

Designation of weeks 19 spoka after equilibration pericd.

Absorption of radioisotopes will be deterzined by whole body counting. Absorption of
stable isotopes will be determined by fecal morituring and mass spectrometric analysis. Zine
and copper balance will also be determined.

Breakfasts labeled with isotopic tracers will be fed after an overnight fast, Before each
-eal, & fasting blood sample (5 ml) will be obdtained for measurement of plasma Zn and Cu and
seruloplasmin. At the beginning and end of the study, blood (70 ml) wiil be drawn for a
zeneral nutritional assessment.

Measures of body composition to be made during the study include body impedance, deuterium
~xide dilution (measurement of total body water), exercise and fitness testing, undervuter
<elghing, anthropometry and skinfold thickness peasurexents,

Psychological testing will include electroencephalography ‘EEC), general psychological
:ssessment, and sleep behavior inventory.
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.3, BENEFITS:™ (DESCRIBE THE BENEFITS TO THE INDIVIDUAL OR MANKIND)
..~ =« There is no direct benefit to the subjects from participating in this study. The

P

S22 0 knowledge gained from it will benefit humanity by advancing our knowledge of human
" yequirements for zinc and copper. :
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4, RISKS: (DESCRIBE THE RISKS TO THE SUBJECT AND PRECAUTIONS THAT WILL BE TAKEN TO MINIMjZE
RMEM.  THE CONCEP, OF RISK GOES BEYOND PHYSICAL RISK ANG INCLUDES RISKS TO THE SUlJTCT s
DIGNITY AND SELF RESPECT, AS WELL AS PSYCHOLOGICAL, EMOTIONAL OR BEMAVIORAL RISK, IF DATA
ARE COLLECTED WHICH COULD PROVE MARMFUL OR EMBARRASIHG 70 THE SUBJECT IF ASSOCIATED WITH HIM
BR MER, THEN DESCRIBE THE METHODS TO BE USED TO INSURE THE CONFIDENTIALITY OF DATA OBTAINED,
INCLUDING PLANS FOR FINAL DISPOSITION OR DESTRUCTION, DEBRIEFING PROCEDURES, ETC.

Rudio’sotopes: The radiation exposure from each of thz radioisotope labeled meals (three
total) and the sodiup-22 is les: than that received from a single chest x=ray. it is
approximately equivalent to that received froc cosmic rays while flying for seventeen hours in
an airplane at 30,000 feet above sea level. A person receives about 10 tiwes as much exposure
each year just by living {n Crund Forks.

Venipunctures: There may be some discozfort as the needle enters the skin, but this lasts
enly a few secondcs, About 10% of the time a small bruise may develop at the needle site, but
this resolves in two weeks or less. A maximus of 70 ml (5 taplespoons) of blood will be taken
at any one time. No more than 250 ml (17 tablespoons) of bisod will be taken each month.

“nis is within blood bark donation limits.

. Stabdble 1:0%0503: There is no known risk associated with the ingestion of stable isotopes
of Zn and Cu. Uterium has previously been fed to adults, pregnant wogen, and infants with
no 411 effects.

Exercise stress testing: The progressive exercise tests describded in this protocol are
‘not without some risk for cardinvascular complications, ineluding sudden death. Subjects will
»e examined by & physician and an EKC performed prict tO any testing. During all testing, the
subject's EKG will be ponitored continuously and a physician, emergency pedications, and
equipment will be present in the laboratory.

Anthropometry and skinfold thickness measurements: There are no known risks involved in
the anthropometric and skinfold thickness geasurements, However, some individuals may
experience transient, minor discomfort during the measurement of skinfold thickness.

Records: Information pudblished in scientific journals as a result of this study will be
{n a form not identifiadble with the subjects, Subjects may request copies of the results of
any and all tests. Records will be kept at the Human Nutrition Research Center for times in
accordance with governzent regulations.
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VARIABILITY OF ZN AND CU ABSORPTION FROM DAY TO DAY
AND WEEK TO WEEK

Study No. 051-123

Assessment of bioavailadbility of Zn and Cu from the diet is an
essential component of the determination of dietary requirements for these
minerals. Measuremen. of their biocavailadbility in humans is often done by
feeding foods labeled intrinsically or extrinsically with radio or stable
isotopes of Zn or Cu and measuring the absorption of the isotopic tracer.
Interpretation of results is scmetimes limited by the lack of information
concerning intrasubject variation in Zn and Cu absorption (1), Flanagan
et al., (2) used a dua) radicisotope stoocl counting technique and found
that intrasubject, as well as intersubject, variation in Zn adbsorption
from a turkey meal was adbout 20% (2). There are no data showing the
intrasibject variadbility in In o= CTu abdsorpticn for the tecrniques used in
oul ladboratory to measure adbsorption, whole-body gamma countinz and fecal
excretion of stadle i{sotopes (4), The findings of Flanagan (2) may not be
applicable to the techniques we use because he administered a laxative
after each i{sotope dose as a routine part of his protocol.

Because we have at our disposal the facilities and expertise to
measure 2n and Cu absorption with both radicactive and stabdle isotopes, we
can assess variabdbility in the absorption of these elements on three
consecutive days by using different isotopes to prevent individual

absorption tests interfering with each other, We propose to measure the
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day-to-day and week-to-week variabllity in Zn absorption using radioactive
Zn=65 and Zn-69m and stable Zn-70 and Zn-67, Variability in Cu absorption
will be measured with radioactive Cu-67 and Stable Cu-65,

General Procedure

This study will {nvolve the oral administration of a dose of each
radioisotope, 2n=-65, Zn-69m and Cu-67 to humans in amounts as low as
practicable., Doses will be approximately 0.10-0.15 uCi Zn~65, S0 uCi of
in=69m, and 14 uCi of Cu=67. The half-lives of these isotopes are shown
in Table I. Doses of 50 uCi Zn-69m have been used by other investigators
(5,6). Studies using Cu=67 in humans have not been done previously.
Administration of radioisotopes to humans as part of a general project
ertitled "Bioavailadility of Zinc, Copper, and Iron for Absorption in
Humans" has heer approved dy the following committees on the dates listed:

University of North Dakota Radiocactive Drug Nesearch Committee 0119
(Committee approved by HEW=DHS~FDA October 12, 1973), March 18, 1980,

University of North Dakota Huzzn Subjects Committee, March 1,
198¢.

University of North Dakota Radiation Safety Committee through Norih
Dakota State Department of Health License Number 33:12827-01, Amendiment
No. 02, January 8, 1981,

Adult male and nonpregnant females will participate in the study.
Urinary HCG screening tests will be performed on all premenopausal women
before their admittance irto the study and prior to the feeding of each
radiolabeled meal., Subjects will be required to withdraw from the study If

they become pregnant, NoO subject known by the investigators to be

pregnant will be given subsequent doses of radioisotopes.




PRO:0S1=123 12/85 ® s 2

Subjescts will be admitted to the metadbolic unit of the Human Nutrition
Research Center., They will be fed a controlled diet composed of
conventional foods on a three-day rotating menu cycle, The diet will
contain approximately 10-12 mg 2n/d and 1.5 mg Cu/d, Other nutrients wil)
meet or exceed the average daily intake for the U.S. population,

Identical breakfasts will be fed on the days that isotope labels are added
to the breakfast. Two weeks will be allowed for equilibration to the diet
before the isotopically labeled meals are fed. The schedule for
administration of isotopically labeled meals is given in Table II. All
volunteers will have a whole body count before the first isotope dose to
determine individual background and correction factors, This will involve
a one-minute exposure to 1,3 uCi Na-22 placed under the mattress of the
counter. The stable isotope doses in weeks 7 and & will be done if time
avallable on the metabolic unit allows; otherwise the sudjacts will bde
discharged at the end of weak T,

Stools will be collented for 14 days following each of the stable
isotope labeled meals, Absorption of the stable isotcpes will be
determined by calculating the difference in the amount of isotope fed and
that recovered in the stocls, Doses of & mg Zn-67 and In-70, and 2 mg
Cu=65 will be used., These doses are similar to those we have used in the
past, and well within the range of normal dietary intake, The use of
stable isotopes of Zn, Cu, and Fe has been previously approved by the
University of North Dakota Human Subjects Committee, April 11, 1979 and

the USDA Human Subjects Review Committee.
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Plasma zinc and copper, ceruloplasmin, and red cell superoxide
dismutase will be determined, after an overnight fast, before each labeled
meal. These data will be examined for any possible correlations with In
and Cu absorption.

Other Procedures

Measures of body composition to be made during the study include body
impedance, deuterium oxide dilution (measurement of total body water),
exercise and fitness testing, underwater weighing, anthropometry, and
skinfold thickness measurements,

In order to maintain the body weight of the subjects at : 2%, we will
adjust calories as necessary, but they will also be given tri-weekly
exercise vn a treadmill or stacionary bicycle. Fach sub ect's peak work
capacity, 90% zge-udjusted heart rate (220-age) will be determined. From
this, the tri~weekly, prescription exercise will be calculated (50% of
peak). Supjects will de retested at weekly intervals to determine if
fitness (oxyren conaumption and casbon dioxide production) has changed.
Blood will be drawn nefore and after exercise on those days,

A dose of approximately 10 g of deuterium oxide will be used for total
body water determinations.

Physiological testing will include electroencephalography (EEQ),
general psychological assessment, and sleep behavior inventory.

Risks
The total radiation exposure from all 3 of the radioisotope labdeled

meals (3 total) and the sodium-22 i{s less than (about one eighth of) tuat

received from a single chest x-ray. It i{s approximately equivalent to
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Information published in scientific jcurnals as a result of this study
will be in a form not identifiadble with the subjects, Subjects may
request copies of the results of any and all tests at the end of the
study., Records will be kept at the Human Nutrition Research Center for
times in accordance with government regulations,

There is no direct benefit to the subjects from participating in this
study. The knowledge gained from it will benefit humanity Dby advancing
our knowledge of human requirements for zinc and copper in the diet.,

References

1. Johnson, P,E. and Lykken, C.I, Unpublished data,

2. Flanagan, P.R., Cluett, J., Chamberlain, M.J., Valberg, L.S. Dual
isotope method for determination of human zinc absorption: the use of
a test meal of turkey meat, J, Nutr, 115, 111-122 (1985).

3, Lykken, G.I. A whole body counting technique using ultralow doses of
59?0 and 65Zn in absorption and retention studies in humans., Am. J.
Ciin, Nute, 37, 652-662 (1983).

k. Johnson, P.E. A mass spectrometric method for use of stable isotopes
as tracers in studles of iron, zine, and copper absorption in human
subjects, J. Nutr, 11¢, 14141424 (1982).

§, Aamodt, R.L., Rumble, W.F., Johnston, G.S., Foster, D,, Henkin, R.I,
2inc metabolism in humans after oral and intravenous administration of
2n-69m, Am, J. Clin, Nutr, 32, 559-569 (1979).

6., Moloknhia, M., Sturniclo, C., Shields, k., Turnberg, L.A. A simple
method for measuring zinc absorption in man using a short-lived

{sotope (692nm). Am. J. Clin. Nutr. 33, 881-886 (1980).
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Table I
1sotope Half-1life
Zn=69m 13.9 hr
Zn=65 2u3.6 d
Cu=67 61.9 hr

Table II

Schedule ¢ Isotcpe Feeding

Week  Dayl  Day2  Day3

3 in-69m in=67 Zn=70

‘4 Cu=67 Cu 6%

5

6 Zn=65 Zn=67 in=70

7 Cu=65

8

9 Zn=67 in=170

(optional)

10 Cu-68 (optional)
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' Aopendix 11
Chapter 3'

DOSIMETRY CONSIDERATIONS FOR ORALLY ADMINISTERED 67¢y

Copper is absorbed from the gastrﬁnintestina) tract, particularly from
the upper small 1ntestine.(7)(2) After oral ingestion of radiocopper there is
@ rapid increase in plasma radioactivity followed by 2 similarly rapid f|11.(3) E
intravenously adminfstercd .radiocopper disappears rapidly from the blood with ‘
66 - 95% appearing in the liver in 2 - g hours.(‘) With whole-body counting

following intravenous injection of radiocopper.(s) & significant concentration

of activity has been found in the liver and, to & less degree, in the kidneys.
Subsequent observations determined that only 0.6% of the dose was excreted in the
urine.

Cartwright and Nintrobe(s) have estimated that of the 2-5 mg.of Cu ingestec
daily by man, 32% is absorbed, 26% is excreted in the bi?é. % passes directly
through the hile and 1,21 appear: in the yrine. King et a1(7) using the stable

tracer 6SCu. found an average overall copper absorption of 56% in 22 women 18-25

.ycars of age. The absorniion was determined from the difference between intake

£
and feca) output of the stable isctiope 6"Cu as determined by neutron activetion
aralysis. This high amount of absorption was prisible cue T naturally oscurring

4
g'Cu or 1o & higher absorption level due to & relesively low (2 mg Cu per dey)

“pre-study ciet.

For the purpose of absorbec cose estimetion it 15 2ssumed here that the
orally administered dose passes through the 81 trect remeining 3 hours in the stomath

and 22 hours in each of the small intestine (1), upper large intestine (UL1),

and the Jower large intestine (LLI). A 32 % absorption in the small 1ntest1ne(7)(6)(7)




. -39 -
| o 3

is assumed with 70% of the absorbed radio:o:per(1) going to the liver, 3% to

the kidneys and the remaining 27% going to the rest of the body (total body).
Since the half-1ife of 67¢y (61.7h) is short relative to typical biologica)
half-1ives, the effective half-1ife may be taken to be €1.7h. Table 1 shows the
average absorbed doses (per microcurie administered dose) expected for these
assumptions for 57Cu and Table 2 shows the estimated doses for 64cy under similar
assumptions. The absorbed doses were obtazined from tables in the NM/MIRD

pamphiet No. 11.(8)
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TABLE 2 ARSORBEL vOSE PER MICROCURIE DOSE OF 6‘Cu(.rlllthin)

SOURCE ORCANS

TARGET ORCANS

I L1 Liver Total Total
(23h) Body

Si

Stomach

Kidneys

(2 3h) (23n)

(3h)

300 E-z

2.2 €~}

6.6 E-3

1.5 E-2

2.5 B-¢

8.9 E-)
1.9 E-3

Adrenals

Rladder Wall

6.3 E 0

6.7 £-2

1 (ST0M Wall)

GL (51)

Bone (Total)

5
1

5.6 E-2

4.€ E-}

1.4 E-2
5.2 E-)

GI (VLI Wall)
Gl (LLI Wall)

Kidueyn
Liver
Lwngps

4.0E-2 9.BED

1-3 Fw"i

o

4.2 E-2
3.0 E-2

h.h E-3
5.8 E-3

Marrow (Red)

o1 TISS (musc)

Ovarles

1.7 -1 1.7 E-1

2.2 K-}

Fancrean
Skin

1.3 E-2 1.4 E-3 6.2 E-3 1.1 E-2 0.12
2.7 B-5

2.8 E-2

1.7 E-2
6.9 E-3

3.2 -2

3.9 -2
1.4 E-4

Spleen

4 E-3

-
L

Tesates

Thyroid

iterua (NONCRVD)

Total Body
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INFORMED CONSENT STATEMENT

PROJECT: Variadbility of Zn and Cu Absorption
from Day to Day and Week to Week

051-123

You are being asked to participate in this research project 8¢ that we
can find out by how much people vary from day t¢ day and week o week in
thelir adblility to absord zinc and copper from the same diet. You are being
askec to participate because you are over 18 years of age, not pregnant
(or contemplating pregnancy in the next 6 months), and are in good general
health,

All aspects of this project will be carriec out at the Human Kutrition
Fesearcn Center. A private room with radic, television, teleshone, and
semi private dath will be provided. Only food and @rink provided dv our
kitchen may de eaten. You may leave the ladoratory only when sccompanied
Ly a chaperone proviced dy us. A dally schedule of your research
activities and teste will be provided defcore you agret 0 participate,
During the equilidration period you will consume a normal mixed clet and
become accustomed to living on the Clinical Research Unit., The dlet will
be controlled and will be the sade for the equilibration period and the
rest of the entire study (9-12 wk), You will de expected to consume all of
the food and drink served to you and nathing else. You will de expected
to save all stools and urine in the containers provided while you are
iiving on the Human Studies Unit, Premencpausal fesale subjects will also
be expected 1O save menstrusl losses using the sanitary napkins 20 taspons

provided., Your cooperation and attention to the rules and regulations
governing sudbject conduct on the clinical research unit 18 expected, A nurse
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sodium-22 (a2 radicactive fore o7 sodium) containec in a sealed sheel under

the mattress in the wnole body counter, Tnis will allow us to determine

your self-adbsorption of radiation because of your particular body size and

density.

After eating each radioisotope labeled meal, anc at regular intervals
afterwards, you will rnave a WBC, Before each WBL, you will shower and put
on clean gown which we supply. A technician will direct you into the
whole body counter steel “oor where you will be assisted (n lying down on
the WBC bed. During a WBC you will stay in the enclosed steel room, lying
on a bed between two banks of 16 detectors vach., You will be cbserved on
& closed circult TV system, will De able to contact the WEC technician by
intercom, and will have a chojce of listening to radio, or naving silence.
Eash WBC will take 10-30 minutes or less, including data processing time.

2ine=67, zinc=-69m, and copper~(7 are radi.active forme of these
elemerts. The total radiation exposure from all 3 of the rrdioisotope
labelec meals (three total) and the sodium~22 is about one-twellth that
received from & single chest x=ray, It is approximately equivalent ¢
that recaived from cosmic rays whlle flying for &0 hours 4in an airplane at
30,00 feet above sSed level., You receive adoul 10 times as much expoaure
each year just by living in Grant Forks., The radliation exposure from the
en=6r will De adout 5% of that from one chest x=ray; exposure froe the
Zn=65 will be about equal to 0.1% of a chest x=ray and rxposure from Cu=67
will de approximately equal to 4% of that from a chest x~ray. The
radiation dose froz a one~minute exposure Lo sodium=22 {8 equivalent to
that received from the body's potassium~d0 in 30 minutes., This is less
than 0,002% of the exposure frog & chest x=ray. The effects of small
a2ses of radiatio™ on the ceveloping human fetus are not known, Because of

this we are not knowingly allowing pregnant wozen to participate in the
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water, fou will not be able to feel tne current., This all will take less
than ten minutes.

Exercise/Fitness Testing. In order to maintain your body weight at s
2% we will adjust calories as necessary, but you will neec to do
tri-weekly exercise on a treadmi{ll or stationary cycle., Your peak work
capacity, 90% age-acdjusted hear: rate (220-age), will be ceterminec, from
which the tri-weekly, or prescription exercise is calculated (508 of
peak). At weekly intervals you will De retested to determine whether your
fitness (oxygen consumption and carbon dioxide outpul) is changing. Blood
will De taken frog a velin in your are before and after exercise on these
cays, The peak exercise sessions will be supervised by physiologis.s with
nurses and pnysicians present in the Crand¢ Forks Human Nutrition Research
Center,

£ roencephalography (EEC). The electrical activity of your drain
will be recorded weekly while you sit in a sound-procf Dooth and perfore a
varjety of mental tasks, Visval tasks are presented on a television
screen and auditory tasks are presented using sterec speakers, A trained
EEC teonnician will Fit you with a cap reseamdling those worn Dy
astronauts, wnich coONtAing numerous electrodes designed to cetect
electrical activity on the scalp. A small smount of conductive gel will
be applied to your scalp to facilitate the recording, and washes easlly
from the hair. The weekly EEC rucording sesajon will regquire
approximately one hour,

Ceneral Psvonological Assessment (CGPA). An assoriment of behavioral
and 2o0d sssessments will be macde oOn & regular basis, Tests of
sensory=-potor perforgance, attention, perception, learning, memory,
decision=making, and prodles solving abilities will be presented on a

picrocomputer during a S0-minute session supervised by & trained examiner
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fror Psychology. Measurement cof mood, transient personality states, ind a

variety of verbal, reading. and mathematical sxills will te accomplisned

by our participation in paper-and pencil testing reguiring approximately

1=2 hours.

Sleep Behavior Inventory (SBI). Prior to weighing zach morning you
will fill out & card containing several guestions regarding your sleep
penavior the prior night, Information requested incluces: what time you
went to sleep and awoke, whether your woke up during the night, whelner
you remember dreaming (not the content), and 3 sudbjective assessment of
the quality of your sleep., Completion of this card will require
approximately two minrutes,

Ungerwater weighing. Undetwvater welgning Lo cetermine body density {2
peasure of body fat) will be performed weekly duming the first month, then
morshly until the end of study. You will change into a bathing su.t and
kneel on a welighing platform in a tank of ware water, A moutnplece and
astached hose will de placed in your mouth, W.ith guidance from the
scientist you will duck under the water surface, exhale completely and
nold still for seven scoonds before resurfacing., You will net be
restraired or hell under 80 that you By surface at any tise, The process
will De repeated two OrF three times and lasts thirty sinutes,

Anthropomet=y an¢ Skinfolg “nickness Measu-ewents. Detersination of
circuarerences of the upper are, calf, and walist, and of linear measu~es
a8t tne eldbow and the knee will De made using an anthropometric caliper,
Assessoents of sxinfold thickness will be performed by pinching the sk!n,
noléing the pinched area, then measuring the size of the pinched skin and
adipose tissue at the front &g tack of the upper ars, Dack, walist, and
calf, 3Stanting height and body welight will 2.80 de determined, These

anthroposetric and skinfold measurements will de perforsed weekly.
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Deuterium oxide anc bromide ution., The amount of touval water ang
extracellular fluid in your body will be measured using a procedure called
geuterium oxide and bromide dilution., Deuteriuw nxide or “"neavy water" s
a nonradioactive, naturally occurring substance which looks and tastes
like ordinary water, You will @érink a small amount (& tsp.) of deuterium
oxide ant sodium dbrumide On an empty stomach. It may taste alightly
salty., Blood samples will be taken from & vein in your arm before, and
two hours after, you @rink the deuterium Oxide anc bromige, Deuterium
oxide and sodium bromide have previously been fed to adults, pregnant
women, and infants without i1l effects.

Exercise Stress Testing, The progressive exercise tesis gescridec in
this protocel are not without some risk for zardiovascular complicetions,
including sudden death. You will be examinec Dy a physician ang an
electrocardiogras (EKC) performed prior o any testing. .uring maximum
uxercis) stress testing, your EKU will bDe monitored continuously and a
physician, will be present,

There are no known risks invelved ° 'ne anthropomatric ard skin fold
thickness measurements, However, some '~ cuals may experience
transient, minor ¢iscomfor: curing the ..asurement of skinfole¢ thickness,

Racdioisotope exposure. The estimatec total racicisolope exposure in
this stugy 48 12 mrem, It {# about one twelfth of the dosage recelved
from & chest x-ray. This rezfiation exposure is equivalent to spending &0
hours in an airplane at 30,000 feet.

Stalle isotopes., 2ine~67, zine=TC, and copper~€5 are naturally
occurring substances which are found in many foods, There are no known i1l
sffects assoclated with their ingestion.

Venipuncture. AbDout 108 of the time a sma’l pruise may develop at the

needle site, Dut this resclves in two weeks or less, Occasionally 01%)
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infection may develop, Dut this is eas/ly treatec with antidioties, A

maximum of 70 mi (5 tadblespoons) of blood will be taken at any one time,

No more than 250 m1 (17 tadlespoons) of blood will be taken each montnh,

This is within blood bank donation limits,

Benefits. Tnere is no direct benefit to ycu froe participating in
thia study. The knowledge gained from the study will benelit humanity in
that 4t will aaovance our krowledge of the human requirements for cietary
minerals, You will be given & stipend of $3C per gay at regular intervals
to compensate you for the inconvenience of living in a restricted
environment, You are free to leave at any time; nowever, if you leave
before the end of the study you forfeit any unpaid stipent. We reserve
the right to dismiss you at any time {f, in our epinion you have disodbeyec
regulacions, have disrupted research or have exhibited inappropriule
behavior. 4f it is felt that continuing in the study might de harmful o
you mentally or physically, o there {8 the development of an (llness or
condition that might affect research results, you will be dilsmissec. 17
we c¢ismiss vou for health reascns yo. will receive the stipenc tc the cay
of discharpge. During the first weeks of the study your blood and urine
will De tested for pregnancy .f you are female. At monthly intervals
therealter, ur/ne tests for pregnancy will pe cone., If you are pregnant
at the deginning of the stucy or become pregnant during the study, you
will De clamissec. In the uniikely event that you are injured or develop
an 1llness as & girect result of your participation in tnis study, we
will make arrangements for medical care. Compensation for any injury or
cazapes may be yours by filing suit under the Fecderal Tort Claims Act.

All information (other than name, adcress, anc Social Security number)
adbout you is confidential. Any resylts fros your participation in this

project may de pubtlished ir & scientific journal, but only in a forz not
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fgentifiable wit: you. You may reguest copies of any and all bloog,
exercise, etc., tests al the end of the study. These will be sent to a
Qualified professional for review with you. You are free to ask gquestions
at any time during the study by calling Dr. Jonnson, 79%-B416 or Dr,
Lykken, T77-3519 or 795-8418,

Your signature below signifies that you have read this form, n/ve had
the study explained, have hat any questions answered L0 your satisfactiion,

and that you now understand what will be expected of you.

Subject Date
Witness Date
Investigator Date

8/8¢

Project: Varlability of Iinc ancg copper adbsorption from day to cay ané

week LO week,






