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MEMORANDUM THRU

wJS

Chief, Therm /gkysiology and Medicine Division

Diiipfégiag;vironmental Physiology and Medicine Directorate
/, 4

Chairﬁé?{%#//Human Use Review Committee

For Commander, USARIEM

SUBJECT: Amendment to approved research protocol entitled
"“Hyperhydration with a Glycerol Solution: Effects on Fluid and
Electrolyte Balance During rest and Cold/Exercise Exposure" HURC
#450, Beau J. Freund Ph.D. Principle Investigator.

1. It is requested that Phase 2 of HURC 450 be amended to include
a control trial in addition to the two hyperhydration trials
previously approved. During the control trial subjects will
undergo identical testing as the two hyperhydration trials with the
exception that they will not hyperhydrate prior to cold exposure
(10 oC). The addition of a control trial had been suggested by the
SRC and should help in determining the mechanism/s of cold induced
diuresis.

2. The consent form for Phase 2 has been modified to reflect the
requested changes (see Enclosure). Changes to the Consent Form are
underlined for your ease in review. The additional blood (6
ounces) and time required to complete the additional trial (approx
6 hr) are indicated. As with the two hyperhydration trials, the
control trial will be separated from the other trials by a minimum

of 72 hrs.
ey JF

Encl Beau Freund
CPT, MS
Research Physiologist
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During exposure to heat, cold or exercise stress, body f£luids are lost.
.is can cause dehydration, reduces one's ability to work as well as
increases susceptibility to 4injury. Drinking fluids reduces dehydration.
However, this is not always possible during cergpin military operations and
therefore, it would be beneficial if soldiers” could increase their body
fluids before beginning these types of operations. However, when humans drink
large volumes of water the kidney rapidly rids the body of this additional
fluid by increasing urine formation. Recent studies however, have suggested
that by adding glycerol (a natural product found in many foods and in human
blood) to water, more of the water drank can be retained. Importantly,
drinking glycerol enriched water might improve exercise performance.

This study will investigate possible advantages for ingesting glycerol
solutions during various military operations. These studies will Dbe
conducted at the U.S. Army Research Institute of Environmental Medicine
(USARIEM), the U.S. Army Natick Research, Development and Engineering Center
(NATICK) facilities, Natick, MA, and at the Naval Blood Research lLaboratory,
Boston, MA.

te) @o act [ (onect one § iibe)) consent © the INClusion of Bs form in My culpsient Medical

Yreatment record.
SIONATURE OF VOLUNTERR DATE ,muﬂltanaoucuunwuu-—n-u
PERMAANDYT ADDRESS OF VOLLNTRER TYED naME OF WINMESS
SONATURE OF WATMESS DATE




3
Testing/Procedures to be Conducted Prior to Experimental Test Days

Prior to experimental testing, your physical fitness and percent body
fat will be determined. In addition, your total body water will be measured
on one day and your blood and plasma volume on another.

% Body Fat.

To estimate your body fat, you will be weighed on a scale underwater.
During this procedure you will be required to hold your breath for
approximately 10 seconds after you have expelled all your air. You will need
to repeat this approximately 5-10 times. In addition, the remaining gas in
your lungs will be measured by having you breathe oxygen through a snorkel-
like apparatus. This total procedure takes approximately 1 hour.

Maximal Effort Exercise.

For the maximal effort exercise test, you will by running on a treadmill
with the intensity of the exercise increasing every 1.5 min. At each
increasing work load we will measure your oxygen uptake by having you breathe
through a rubber mouthpiece and a plastic valve. You will continue to
exercise to the point of your maximal ability or until you feel you cannot
continue. This total test, including a 10 minute warm-up, takes about 30
minutes to complete.

Blood Volume Measurement.
This test will be performed at the Naval Blood Research Laboratory in

Boston. A small sample of blood will be taken from your arm vein.
Radioactive material will be added, and the blood will then be reinjected.
Blood samples will be collected twice following the injection. The total
volume of blood removed for this test is approximately 1 1/2 fluid ounce. 1In
additicn, you will receive a very small amount of radioactive material. The
total amount of radiation that you receive is less than one chest x~ray. One
half of the radiocactivity will be gone from your body in 30 to 60 days. This
test will take about three hours.

Total Body Water.

You will be asked to drink approximately 1 ounce of labeled water. This
labeled water ic a special type of water that occurs normally in nature in
small amounts and appears and tastes completely normal and possess no health
risk to you. Blood samples will be obtained from your arm once immediately
before drinking the water and once 3 hours later. The total amount of blood
removed for this procedure will be less than 1/2 ounce.

Volunteer’s Initials

Witness’s Initials
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Testing/Procedures to be Conducted on Experimental Days

Fluid Ingestion:

On two separate occasions you will be asked to drink one of two test
solutions and a large volume of water. During one of these trials the test
solution will be normal water that is flavored with an artificial sweetener
and color. The other test solution will be identical except that included in
the solution will be 2~3 ounces of glycerol. Glycerol 1is a naturally
occurring substance found in many foods and it is also produced in the body
by metabolism. Following the ingestion of the test solution, you will be
asked to drink a large volume of water over a 15 minute time period. The
total volume you are being asked to consume is based on your body weight but
for comparison a 150 1lb individual of an average body fat content would be
asked to consume a little over 3 1/2 pints of fluid. A 200 1lb individual of
a similar body composition would be required to consume 4 3/4 pints of fluid.
In addition to the fluid ingestion trials, a control trial will also be
completed. This control trial is identical to the other two trials with the
exception that no fluid will be ingested during the control trial.

Cold Exposure:

Immediately after you have ingested the test solution and water (or no
fluid during the control trial) you will be carried intoc a cold room (50°F)
and will remz2in there for four hours. During this time you will remain
seated and will be dressed in only shorts, a Tee-shirt, and tennis shoes.

Physiological Measurements During Test Davys:

During the 30 minute control period and the 4 hours of cold exposure,
heart rate, blood pressure and rectal and skin temperatures will be measured
at 15-min intervals. On several occasions (approximately 10) you will Dbe
asked to breathe into. a mouthpiece while wearing a nose clip so that your
expired air can be analyzed for oxygen and carbon dioxide. In addition, you
will be periodically asked to rebreathe a carbon dioxide-oxygen mixture for
15-20 seconds.

Blood and urine samples (a total of 5 each) will be collected throughout
the testing period. The volume of blood that will be removed during each
experimental trial is approximately ¢ ounces. The total amount of blood that
will be removed for the entire study including the blood volume determination
is approximately 20 ounces or 1 1/4 pint. Subjects who have difficulty
voiding their bladder at the required time intervals may be excluded or
dismissed from the study.

Potential Risks and Hazards.

The primary risks of participating in this study are those associated
with (a); physical exercise; (b); obtaining venous blood samples; (c);
drinking large volumes of fluid; (d); breathing carbon dioxide; (e); exposure
to cold; (f),; exposure to radioactively labelled material; (g); underwater

weighing; (Ii); glycerol ingestion.

Volunteer’s Initials
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The stress of exercise, and especially maximal effort, increases the
potential for uncovering and/or aggravating pre-existing heart problems.
Therefore, your electrocardiogram will be displayed and periodically
monitored. Muscle soreness, cramps, and general fatigue may also result from
exercise; this pain and discomfort is temporary and not deemed harmful.
Their 1s also the possibility that you could fall while exercising on the
treadmill. The risk of this is probably less during the supervised
activities used in a study than in unsupervised exercise, free play or
competitive sports. You will be closely supervised and a "spotter" will be
available to assist you if needed.

Needle punctures and the insertion of a small plastic tube (catheter)
into an arm vein will be performed by skilled technicians with sterile
techniques. These procedures involve 1little risk of any injury beyond
possible bruising and temporary discomfort. With the wuse of sterile
techniques the development of infection is unlikely.

Drinking large volumes of fluid may cause nausea and vomiting.

The risk associated with rebreathing 8 to 15% carbon dioxide (in oxygen)
for 15 to 20 seconds 1is temporary 1light headedness, and therefore, a
technician will closely monitor you.

Some subjects find the exposure to 50°F relatively uncomfortable and
their is a small chance of have your internal temperature drop to levels that
would require your removal from the chamber. However, your internal or
rectal temperature will be continuously monitored.

Blood volume measurements with the labelled radioactive chromium and
albumin methods are performed routinely in the United States, and the low
level of radiation is associated with no known risks.

Breathing in water is a risk associated with the underwater-weighing
procedure.

Glycerol ingestion may cause nausea, vomiting, diarrhea, and metabolic
disturbances in individuals with diabetic tendencies.

You will have several electrodes taped to your chest so that we can
monitor your heart rate. During the cold exposure we will measure your skin,
and rectal temperatures. The rectal thermometers are flexible probes which
may be somewhat unpleasant to insert the first time, but are not harmful.

-

Restrictions.
On test days, including the 3 experimental days as well as the days that

blood volume and the total body water measurements are made, your will be
restricted from physical exercise, alcohol, and tobacco for the 15 hours
prior to testing. In addition, you will be placed on a restricted diet (no
food or fluid follcowing dinner meal until after the next mornings testing)
and required to spend the 12 hour before each test in the Chambers Building.

Volunteer’s Initials

Witness’s Initials



Benefits.
The benefits of this study to you are only indirect. You will be able

to find out your percent body fat and physical fitness level. Both of these
measurements are of value to individuals interested in assessing the state of
their physical conditioning program. All data and medical information
obtained about you as an individual will be considered privileged and held in
confidence; you will not be identified in presentation of the results.
Complete confidentiality cannot be promised, particularly to subjects who are
military personnel, because information bearing on your health may be
required to be reported to appropriate medical or command authorities, and
applicable regulations note "the possibility that the U.S. Army Medical
Research and Development Command cfficials may inspect the records."

This study requires approximately 26 hours of testing which includes
approximately 5 1/2 hours for each of the 3 experimental trials, 3 1/2 hours
for the blood volume measurements, 3 1/2 hours for the total body water
measurements, 1 hour for the under water weighing procedures, and 1/2 hour
for the treadmill exercise test. The total time commitment, including the 12
hours spent in the Chambers Building prior each of the 5 testing occasions

and the travel time to and from Boston, is approximately 86 hours. Please
take your commitment seriously and plan to complete all testing if you
volunteer. However, you are free at any time to withdraw from the study

without prejudice.
You will receive a copy of this consent form for your personal records.

Volunteer’s Initials

Witness’s Initials



