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HEHOBANDUY THRU: 
- 

OL BR, HIL ERG D E?+ RG DN 

FOR: COMMANDER, USARIZN 

SUBJECT: Addendum to Protocol 

1. 
for Metabolic Adaptations to Physical Training" (HUBC #344). 

Experimental testing has begun for the protocol, 'Bole of Thermal Factors 

2. 
exercising in environmental conditions which prevent a rise in body 
temperatures to those of subjects exercising in environmental conditions 
exacerbating changes in body temperatures. 
water w a s  employed. 
For the latter condition, W C  water w a s  employed. 
this temperature is too low to elicit significantly greater rises in body 
temperature than in 200C water. 

The objective of this project is to compare the responses of subjects 

For the former condition, 20% 
This has been found effective during initial testing. 

Initial testing indicates 

3. 
so that testing and training be performed in 35OC rather than 300C water. 

4. 
Subjects will be briefed on the modification and requested to sign the 
modified consent form. 

It is requested that a change in the experimental conditions be permitted 

The consent form has been revised (attached) to reflect this change, 

5. 
all physiological criterion for terminating testing remain the same as stated 
in the original protocol and in the Type Protocol. In addition, the 
water will elicit only the thermal strain we had anticipated for the 
water. 

This modification does not alter the risks of injury for the subject, as 

6. 
experimental trial (i.e., the submaximal exercise test in warm water) if -this 
change is approved. 

It should be noted that six subjects will be asked to repeat one 

Encl ANDREW 6 t h  J. YO G .  
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This investigation will rtudy the effects of changes in your body 
temperature on your responses to exercise and physical training. Normally, 
body temperatures rise during exercise. We want to determine if responses to 
exercise are different when we prevent this rise in body temperature. It is 
hoped that this research will help to develop improved physical training 
programs and predict the effect8 cold and heat on ability to work and 
exercise. 

Most of the tests will be performed a t  USARIEM, in Natick, Ma. 
However, on four occasions testing will be conducted at the Naval Blood -. 
Research Laboratory located in Boston, Ma. This study will require sixteen 
consecutive weeks of tests and phy~ical training. The time required for each 
procedure varies, but generally you will be required for three hours per day, 
Monday through Friday. The tests that you will complete are described 
below. 

1. 
and body composition. 

During the first week, we will meaaure your initial level of physical fitness 
You will also practice the exercise that you will be 
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PART TO DE COMPLLIED BV INVESTIOATOR (conU/ 

- 
Maximal Cycling Exercise Test. This test takes about one hour on three 

days. Each day you will perform three 5 minute exercise bouts on a cycle 
ergometer with 25 minute rest between bouts. Each bout will require more 
effort to complete than the previous one until your maximum capability is 
achieved. While you cycle, you will breathe through a mouthpiece connected 
to a machine which meamres how much oxygen you are using. Ah, you will 
have electrodes taped to your chest to monitor your heart rate. Exercise, 
especially maximal exercise, may uncover or aggravate a pre-existing heart 
disorder, thedore you will be carefully monitored any sign of this while you 
exercise. Healthy young men are unlikely to experience any seriou problems 
with this test. You may experience muscle soreness and fatigue and some 
people experience cramps and nausea during this teat. These symptoms are 
temporary and not harmful. You could fall off the ergometer aad become 
injured so a "spotter" will be near you to provide assistance. 

Body Composition. These measurements take about two hours on one 
day. To estimate the percentage of your weight that is fat, you will be 
weighed on a scale underwater while you hold your breath (the water in the 
tank will be warm). The gas in your lungs will be measured by having you 
breathe oxygen through a snorkel-like apparatus. You could accidently inhale 
some water during this test, so an assistant will be stationed close to help you 
if needed. In a mparate procedure, the thickness of fat at several sites under 
your skin will be messured using calipers which lightly pinch a fold of your 
skin. Next, the size of your leg will be measured by having you immerse 
your leg in a tub of warm water. None of these measures causes any 
discomfort. 

Most of the exercise in this study will be done 
on a special cycle-ergometer while you are immersed in water. You will 
complete three 10 minute familiarization rides These 
rides will vary in intensity from easy to hard. During the rides, we will 
measure your heart rate and how much oxygen you are using M described 
above, and your rectal temperature will be measured using a flexible probe 
which, although momewhat unpleasant to imert the ,first time, is not harmful. 
The hazards of aterciae are the same as for the maximal tests, however, it is 
less likely that  you would experience adverse effects since you will be 
exercising below your maximum, capacity. Since you are exercising in the 
water, you could inhale water, but your head will be above water at all times, 
and someone will be stationed close to you to provide ~ s i s t a n c e  if needed. 
Because you will be in the water, you will be grounded and therefore there 
d f s  the potential for electrical shock. However, you will not be connected 
to any high voltage circuits, and the pool will be closely checked for safety 
hazards to reduce the chance of you experiencing a shock. 

Exercise Familiarization. 

on each of three days. 

2. During the second week, you will complete three experimental testa. 
Submaximal Exercise Test. 'You will complete two of t h a e  tests during 

this week, and the tests will be eparated by a 48 hour rest period. The two 
tests will be identic%l with one exception: during one test you will be 
exe8ciSing in cool (68 F) while in the other you will be exercising in warm 
(95 F) water. 



First, your nude weight will be measured, and electrodes and semors will 
be taped on your skin to  allow your heart rate, skin temperature and the 
activity of your muscles to be monitored. You will also insert the rectal 
probe. A sterile plsstic catheter will be placed in a vein on your arm to 
enable blood samples to be obtained. The catheter b mmetimeo uncomfortable 
to put into the vein, but once in place it usually cawes no pain. Next, a 
small sample of your thigh muscle will be obtained by a procedure called a 
biopsy. The top of your thigh will be shaved and cleaned, and local 

will be iqiected into the skin to prevent pain. A 
in your skin. A special needle is inserted through 
of muscle is obtained. The needle remains in the 

muscle for about five seconds. Afterwardo, a bandage and a waterproof patch 
will be placed over the wound. The biopsy procedure can be uncomfortable 
although your ability to exercise wil not be impaired. 

After the biopsy, you will sit on the cycle-ergometer which is supported 
on a platform above the immersion tank. Following a 20 minute rest period, 
a blood sample (about a tablespoon) will be collected. A small (23 gauge) 
needle with a temperature sensor inside will be inserted into a muscle on the 
back of your arm and the top of the thigh opposite the one on which the 
biopsy was performed. This may sting at fust, but discomfort should quickly 
pass. The needle will remain in place during exercise to allow muscle 
temperature to be measured. You will be lowered into the water, and exercise 
at 75% of your maxim- capability for exactly 60 minutes. Periodically, the 
amount of oxygen you are using will be measured. Several times you will 
breathe in and out of a bag contsining carbon dioxide for about five breaths. 
This procedure, which is both painless and harmless,is part of a test to  
determine how much blood your heart is pumping. We will collect blood 
samples five times during exercise. The total amount of blood taken from you 
during this experiment will be about 5 tablespoons (78 ml). After you have 
completed the exercbe, you will leave the water, and a final sample of your 
thigh muscle will be obtained It will not be necessary to make a new cut in 
your skin. The biopsy will done through the original cut which will not have 
had time to seal closed. When this is completed, the cut will be closed with 
a special seal that minir;ea scar formation, and then a bandage is placed 
over the wound. 

To ensure your 
sa%ty, the experiment wilb be stopped if your rectal temperature falls below 
95 F or rbea above 103.1 F. Tpe experiment will also be stopped if your 
heart rate exceeds 180 b'min' for more than five minutes. Both the 
catheterization and the biopsy can result in bruising and soreness which can 
persist for a day or two. These are not usually serious or uncomfortable 
enough to limit normal activity, and they re~solve without treatment. The 
catheterhation rite, biopsy site or the site at which the muscle temperature 
probes are berted could become infected. To prevent this, the sites will be 
covered with waterproof patches during immersion and carefully bandaged after 
the experiment. You will be instructed on how to care for the wounds and 
checked to ensure the wound heals satisfactorily. The pool will be rigorously 
cleaned, fdtered and appropriate levels of chlorine maintained to ensure that it 
d a s  not poee a health hazard. 

. 

There are tmme hsEards associated with this experiment. 



Blood Volume Meaeurement. Thb test will be performed at  the Naval 
A sample of 

~ 

B l d R  esearch Laboratory in Boston, and requires four hours. 
blood (less than a tablespoon) will be taken from your arm. Small amounts 
of radioactive chromium and i d i e  will be added to this blood, and it will be 
reiqjected into your arm. Samples of blood will be taken during the next 
meral hours. (This test will be repeated four times over 16 weeks snd you 
will receive a total of 2.0 microcurries of radioactive iodine labelled albumin 
and 56 microcurries of radioactive disodium chromate. The amounts of 
radioactive materials to be administered during this study are less than the 
maximum amounta allowed by the Food and Drug Adminiatration.) 

3. For the next eight weeke, you will exercise in the water for 60 minutes 
each day, Monday through Friday. Mheed sessions will be made up on the 
weekends. As your physical fitness improves, the intewity of exercise will be 
increased. During exercise, your heart rate, rectal temperature and oxygen 
consumption will be measured. During this part of the program, some 
subjects will be exercbing in warm water and some in cold water. You will 
have no choice regarding the water temperature in which you train. This will 
be determined randomly and no changes will be permitted. 

On Friday of every other week, a small (less than a tablespoon) blood 
sample will be collected before you begin exercise, using a procedure called 
venepuncture in which a hypodermic needle is inserted into an arm vein. The 
hazards of thie procedure are simila~ to thoee of catheterization, but less likely. 
During the fourth and eighth week of training, the maximal tests will be 
repeated, and the blood volume measurements will be repeated during the 
fourth week of training. The body composition measurements will be repeated 
during the eighth week. These tests will all be scheduled so that they do not 
interfere with your regular trainiig. 

. 

4. During the week following the eighth week of training, the t w o  
submaximal exercise tests (including the biopsy procedure) and the blood 
volume meaauremenb arperimenb will be repeated. 
5. After the experimental measurement week, you will resume training for 
four more weeks, but now all subjects will exercise in warm water. Resting 
blood samples (less than a tablespoon) will be collected on Friday of every 
other week, and the maximal tests and body composition tests will be repeated 
during the last week of training. 

6. During the week following the twelth week of training, the two 
submaximal exercise tests (including the biopsy procedure) and the blood 
volume measurements experiments will be repeated. 

Throughout thia Btudy you must abide by certain restrictions. You will 
not begin any new physical training program and you will not engage in any 
strenuous activities without consulting with the principal investigator. You 
will refrain fiom smoking for at least three hours before any test or training 
wsion. You will consume no alcohol for twenty four hours before any test or 
exercist+trainiig session. Finally, you will not consume food or any beverage 
other than water for four houm before the s u b 4  tests. 



You may withdraw from th ia rtudy at any t h e  without fear of prejudicial 
consequences. You may discontinue any exercise or test procedure at any 
time. All 
data and medical information obtained about you as an individual will be 
considered privileged and held in confidence; you will not be personally 
identified in any presentation of the reaults of this study. However, complete 
confidentiality cannot be promised, particularly to subjects who are military 
personnel, because information bearing on your health may be required to be 
reported appropriate medical or command authorities, and applicable regulation 
notes "the possibility that the Food and Drug Administration and U.S. Army 
Medical Research and Development Command officials may inspect the 
records." Participation as a test subject in this study may provide you with 
limited direct benefit. Much of the testing will give you an estimate of your 
physical fitness, and one of the experimental aims of the study is to increase 
your physical fitness for endurancetype activities. A t  any time during this 
study, the investigators will u w e r  your questions regarding information collect 
about you or any of the scientific aspects of the tests and procedures. You 
will be provided with..a copy of this consent form and a detailed schedule of 
tests and procedures that you will be performing. 

A physician will be present or readily available during all testing. 
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