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SGRD-UE-FfEP Addendum to Protocol (HURC 11276) 

'TO Commander, USARIEM /phd/5 14 1 

1 .  DF, SGRD-UE-MEP, 10 Sep 87, S u b j e c t :  Consent Form f o r  Methodology T e s t i n g  (ME-1-87) and 
CMT 2 ,  SGRD-UEZ, 17 Sep 87  (Encl  1 ) .  

2 .  The approved p r o t o c o l ,  " I n t e r a c t i o n  of Aerobic F i t n e s s  and t h e  Hypohydration Response 
During Exercise-Heat Stress ," r e q u i r e s  t h a t  t o t a l  body water measurements be performed by 
de t e rmin ing  t h e  volume of d i s t r i b u t i o n  of i n t r a g a s t r i c  e t h a n o l .  
i n d i c a t e s  t h a t  t h e  t o t a l  body water v a l u e s  o b t a i n e d  by t h i s  method are i n c o n s i s t e n t  and no t  
s u i t a b l e  f o r  our research purposes .  

3. The i n c o n s i s t e n t  t o t a l  body water measurements may be due t o  Inadequate  o r  prolonged 
a b s o r b t i o n  of a l c o h o l  from the  g u t  r eg ion .  As a r e s u l t ,  t h e  in t r avenous  i n f u s i o n  of e t h a n o l  
(by a p h y s i c i a n )  may r e p r e s e n t  a more accurate and r e l i a b l e  method of de te rmining  i ts  volume 
of d i s t r i b u t i o n  and t h e r e f o r e  t o t a l  body water. 

4. I would l i k e  t o  amend t h e  p r o t o c o l ,  HURC if276 t o  i n c l u d e  t h e  venous i n f u s i o n  of e thano l  
t o  measure t o t a l  body water acco rd ing  t o  t h e  methods of Wilkinson - e t  a l .  (see r e p r i n t ,  Encl 
2 ) .  E thanol ,  s u i t a b l e  f o r  i n t r a v e n o u s  u s e ,  w i l l  be i n j e c t e d  i n t o  s t e r i l e  s a l i n e  bags t o  

Our pre l imina ry  t e s t i n g  

I 
W T P =  h& D i r ,  PRm C, Physiol  Br, ME Div DATE 22 Sep 8 7  

5. Enclosed i s  a new Human Test Volunteer  Agreement t o  reflect t h e  measurement of t o t a l  
body water by t h e  venous i n f u s i o n  of e t h a n o l  (Encl  3 ) .  

6. A c t u a l l y ,  b e f o r e  t h i s  methodology i s  employed as a p a r t  of HURC #276, i t  w i l l  be 
e v a l u a t e d  t o  i n s u r e  t h a t  s a t i s f a c t o r y  r e s o l u t i o n  can be ob ta ined  f o r  t o t a l  body water  
measurements. However, t h i s  addendum is  required (see DF, 10 Sep 87, Encl 1 )  p r i o r  t o  t h i s  
methodology e v a l u a t i o n .  

3 Encl 
as 

MICHAEL N. SAWKA,  Ph.D. 
Chief ,  Physiology Branch 
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SGRD-UE-MEP Consent Form f o r  Methodology Tes t ing  (ME-1-87) 

FROM P. Darrell Neufer DATE 10 Sep 87 CMT 1 
Physiol B r ,  M i l  Erg Div /phd /4834 

The d e t e r m i n a t i o n  of t o t a l  body Water i S  c r i t i c a l  f o r  an upcoming scheduled s t u d y ,  
" I n t e r a c t  i on  of aerobic f i t n e s s  and t h e  hypohydrat ion r e sponse  d u r i n g  exe rc i se -hea t  stress, 
ME-1-87. However, p r e l i m i n a r y  t e s t i n g  Of t h e  volume of d i s t r i b u t i o n  of  i n t r a g a s t r i c  e t h a n o l  
as a measure of t o t a l  body water has g iven  i n c o n s i s t e n t  results, u n s u i t a b l e  for r e s e a r c h  
purposes .  I n  a d d i t i o n ,  e s t i m a t i o n  of body water  fo l lowing  i n t r a g a s t r i c  a d m i n i s t r a t i o n  of 
e t h a n o l  has been shown t o  o v e r e s t i m a t e  t h e  t o t a l  body water  i n  a n e s t h e t i z e d  dogs due t o  a 
delayed g a s t r o i n t e s t i n a l  a b s o r p t i o n .  In view of these f i n d i n g s ,  we would like t o  e v a l u a t e  
t h e  t e c h n i q u e  o f  i n f u s i n g  .e thanol  for the  de te rmina t ion  of t o t a l  body water accord ing  t o  t h e  
methods of Wilkinson et al-.*(ref. below). This work does  not r e p r e s e n t  a p i lo t  s tudy .  We 
wish o n l y  t o  evaluate t h i s  methodology i n  p r e p a r a t i o n  f o r  t h e  p r o t o c o l  mentioned above. 

lncl P. DARRELL NEUFE 
Research Phys io log i s t  

*Wilkinson, P .K . ,  A . J .  Sedman, E. Sakmar, R.H. Ea rha r t ,  D.J. Weidler and J . G .  Wagner. 
Blood e thano l  concen t r a t ions  during and fol lowing cons tan t - ra te  in t ravenous  in fus ion  of 
a l coho l .  C l i n .  Pharmacol. Ther. 19:213-223, 1976. 

SGRD-UEZ(SGRD-UE-MEP, d t d  10 Sept 87) 

FROM Commander 
/atw/4811 

TO THRU C, %W CMT 2 DATE 17 September 1987 

1. 
resubmit as an amendment t o  t h e  p ro toco l  wi th  a r ev i sed  consent form. I w i l l  r e f e r  t h e  
r eques t  t o  t h e  USARIEM HURC f o r  review and determinat ion of l e v e l  of r i s k ,  because your 
r eques t  does i n v o l v e  an  invas ive  procedure.  
have t o  r e f e r  t h e  matter t o  t h e  OTSG HURO f o r  f i n a l  approval .  

No p r e t e s t i n g  of t h i s  methodology may be conducted without  human use  approval .  P l ease  

I f  judged t o  be  more than  minimal r i s k ,  I will 

2.  
you will need t o  submit a r eques t  for a p i l o t  study which I w i l l  most l i k e l y  be a b l e  t o  
approve l o c a l l y .  

Upon approval ,  i f  you d e s i r e  t o  p r e t e s t  t he  method wi th  a d d i t i o n a l  vo lunteer  s u b j e c t s ,  

3. P l ease  adv i se  i f  t h e r e  h a s  been a change i n  Primary I n v e s t i g a t o r  f o r  this pro toco l .  

/ DAVID D. SCHNAKENBERG 
Colonel,  MS 
Commanding 

rF. nr. Knuttnen .,./;"..I--- - 
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This  s t u d y  w i l l  examine the e f fec t  Of physical fitness On your a b i l i t y  t o  exercise 

will enable dehydrated individuals t o  perform more exercise and a t  a lower 
temperatures than t h e i r  l e s s  f i t  Counterparts. T h i s  s t u d y . w i l 1  be conducted at BAR= 
and USANRDEC f a c i l i t i e s  located i n  Natick, MA, and a t  the Naval Blood Research 
Laboratory i n  Bosto'n, MA. . 

. 
i n  t h e  heat when dehydrated. We wish t o  determine i f  high levels of physical fitness -- I 

Prior t o  experimental t es t ing ,  your physical f i tness  and percent body f a t  w i l l  be 
determined as w e l l  as your energy cost  t o  walk (3.5 or 4.5 mph) on a treadmill. you 
w i l l  then complete a 4 t o  10 day heat acclimation program. For t h i s  you w h l l  attempt 
daily 2-h walks (3.5 or 4.5 mph, 2% treadmill grade) i n  a hot-dry (120 F,  20% rh )  
environment. After completing the heat acclimation program, your t o t a l  body water w i l l  
be measured on one day, and the volume of water i n  your blood w i l l  be measured on 
another day. You w i l l  then attempt four Heat Stress Tests during the next two weeks. 
you w i l l  a l so  complete several additional heat acclimation sessions between the Heat 
Stress Tests. The tests and-procedures a re  described below. 

Body Fat. To estimate your body f a t ,  you w i l l  be weighed on a sca le  underwater whi le  
you hold your breath. The gas i n  your lungs w i l l  be measured by having you breathe 
Dxygen through a snorkel-like apparatus. T h i s  procedure takes about 45 minutes.  

Yaximal Effort  Exercise. You w i l l  f irst practice walking and running  on a treadmill. 
For the maximal e f f o r t  exercise t e s t ,  you w i l l  run  on the treadmill and the treadmill  
grade w i l l  be increased (by 2 1/2%) a t  1;5-minute intervals  u n t i l  you can no longer 
zontinue. T h i s  t e s t  takes about 30 to.90 minutes. 

rota1 Body Water: Alcohol (ethanol),  sui table  for  intravenous use, w i l l  be injected 
tnto s t e r i l e  s a l t  water ( sa l ine  solution) and infused slowly in to  an arm vein. You 
J i l l  receive -0.35 grams of ethanol per kilogram of body weight (e.g., i f  you weigh 
150 l b s .  you w i l l  receive 0.84 ounces of alcohol) over approximately 1 hour. Venous 
ilood samples w i l l  be obtained from your arm over the next three hours while you a r e  
3eated.' T h i s  t e s t  takes about four t o  f ive  hours. 

3 l O O d  Volume Measurement. T h i s  t e s t  w i l l  be performed a t  the Naval Blood Research 
daboratory i n  Boston. A small sample of blood ( l e s s  than one ounce) w i l l  be taken from 
{our arm vein. Radioactive material w i l l  be added, and then it  w i l l  be relnjected in to  
[our arm. You w i l l  receive a very small amount of radioactive material. Small samples 
if blood w i l l  t h e n  be taken a t  intervals  d u r i n g  the n e x t  several hours. T h i s  t e s t  w i l l  
;ake lbout three hours .  

Ieat S t ress  Tests. You w i l l  be asked t o  l i m i t  your food and f l u i d  intake fo r  about two 
lays before the two dehydration Heat Stress  Tests. The day before each Heat S t ress  
' es t ,  you w i l l  report a t  1200 h .  zou w i l l  f i rst  be weighed, then you w i l l  enter a 
llimatic Chamber, which w i l l  be 104 F (20% h u m i d i t y ) .  I n  the chamber, you w i l l  r e s t  

dnd exercise s o  that  you sweat. If t h i s  is the day before a normal hydration Heat 
Stress  Test, you w i l l  be given water t o  f u l l y  replace your sweat. If t h i s  is the day 
before a dehydration Heat Stress  Test, you w i l l  not be given water. Once you have l o s t  



n e x t  morning. Dur ing  t he  n i g h t  and n e x t  morning, you w i l l  be allowed t o  eat  f resh 
f r u i t ,  b u t  o n l y  i n  t h e  amount t h a t  your 'weight allows. 10" t h e  mornink you w i l l  e n t e r  
t h e  chamber fo r  t h e  the  Heat Stress T e s t .  It w i l l  be 120 F (201 Humid i ty ) .  You w i l l  
t r y  t o  w a l k  fo r  three hours a t  a moderate e x e r c i s e  i n t e n s i t y .  You wi2l at tempt  four 
Heat Stress T e s t s ;  two w i t h  normal body water l e v e l s ,  two when dehydra t ed  by 8% of your 
t o t a l  body water. An 8% r e d u c t i o n  i n  t o t a l  body water will co r re spond  t o  a 4 %  t o  6% 
r e d u c t i o n  of your body weight. ,These  tests w i l l  be separated by a t  least 2 days.  

ONATURE OF VOLUCStElR 

tRMAWEN7 A D D R I U  OF VOLVYt lRR 

During  a l l  e x e r c i s e  tests, you w i l l  wear shorts  and  t e n n i s  shoes. You w i l l  have 
s e v e r a l  electrodes taped t o  your chest so t h a t  During 
the  Heat Stress T e s t s ,  we w i l l  measure your s k i n  and rectal temperatures. Also, your 
rectal teaperatwe w i l l  be measured dur ing  the  a c c l i m a t i o n  s e s s i o n s ;  The rec ta l  
thermaueters are f l e x i b l e  probes which may somewhat unp leasan t  t o  i n s e r t  t h e  f i rs t  
time, but  are n o t  harmful .  During the  Heat Stress T e s t s  (and t o t a l  body water 
measurements) you w i l l  have a s te r i le  p l a s t i c  catheter i n  your arm v e i n  so t h a t  we can 
take blood samples. A t o t a l  of -3 ounces Of blood w i l l  be o b t a i n e d  for each Heat 
Stress T e s t .  

we can moni tor  your  heart rate. 

be 

* *  

DATE BlONEo PN (11 wlunwrr 
C..Jur) 

? W E D  OR PRINTED NAME AND DIONATURE OF 
W l T W U 8  

DATE DIONLD 

P o t e n t i a l  R i s k s  and  Hazards 

The p r imary  r i s k s  of ' p a r t i c i p a t i n g  i n  t h i s  s t u d y  are  those a s s o c i a t e d  w i t h  ( a )  
phys i ca l  e x e r c i s e ,  ( b )  hyperthermia, ( c )  hypohydrat ion and ( d )  venous c a t h e t e r i z a t i o n ,  
and the a d d i t i o n a l  r i s k s  of the  combinat ions of these. The stress of e x e r c i s e ,  and 
e s p e c i a l l y  maximal effor t ,  i n c r e a s e s  t h e  p o t e n t i a l  f o r  uncovering and /o r  a g g r a v a t i n g  
p r e - e x i s t i n g  cardiac problems, n o t a b l y  ischemia, conduc t ion  defects and  ectopic beats. 
The re fo re ,  t h e  electrocardiogram w i l l  d i sp l ayed  on an oscilloscope and per iodical ly  
monitored.  Muscle s o r e n e s s ,  cramps, nausea and g e n e r a l  f a t i g u e  may a l so  r e s u l t  from 
e x e r c i s e ;  t h i s  p a i n  and discomfort is temporary and  n o t  deemed harmful .  Misjudgement 
or a c c i d e n t  (i.e.,  f a l l i n g  on  treadmill) can r e s u l t  i n  b o d i l y  i n j u r y  d u r i n g  p h y s i c a l  
e x e r c i q e .  The r i s k  of t h i s  is probably less dur ing  t h e  s u p e r v i s e d  a c t i v i t i e s  used i n  a 
s t u d y  t h a n  i n  unsupe rv i sed  e x e r c i s e ,  f ree  p lay  or compe t i t i ve  sports. Also, b r e a t h i n g  
i n  water is a r i s k  associated w i t h  the  underwater weighing procedure. 

High body temperatures are expec ted  i n  t h e  a c c l i m a t i o n  s e s s i o n s  and Heat Stress 
Tests; so both s k i n  temperature and rec ta l  tempera ture  w i l l  be c l o s e l y  moni tored .  
During t h e  Heat Stress Tests, you w i l l  be weighed eve ry  50 min and provided  water  t o  
ma in ta in  t h e  desired h y d r a t i o n  l e v e l .  Also, a s c h e d u l e  fo r  programmed drink' ing w i l l  be 
used d u r i n g  t h e  e x e r c i s e * b o u t s  as well as af ter  the  Heat Stress Tests. T e s t i n g  will be 
d i s c o n t i n u e d ,  and  you $11 be removed t o  a cool environment shou ld  ygur r ec t a l  
temperature exceed 104.0 F ,  i f  t h e  r a t e  of temperature i n c r e a s e  exceeds  1 . 1  F in f i v e  
minutes  or i f  your hear t  r a t e  exceeds 180 beats per minute  for  10 c o n s e c u t i v e  minutes .  
Foro th is  s t u d y  t h e  core temperature c r i t e r i o n  has been ex tended  from 103 t o  
104 F on a case-by-case b a s i s .  However, t h e  medical monitor  w i l l  pay p a r t i c u l a r  
a t t e n t i o n  t o  t h i s  phys io logica l  v a r i a b l e  du r ing  t h e  Heat Stress Tests. Even i f  t he  
above l i m i t  has n o t  been reached, symptoms and signs of impending heat i l l n e s s ,  such  as 
confus ion ,  c o o r d i n a t i o n  d i f f i c u l t i e s ,  e x c e s s i v e  b r e a t h i n g  and /o r  f a i n t n e s s  will r e su l t  
i n  d i s c o n t i n u a t i o n  of t e s t i n g  and your removal t o  a c o o l  environment .  T e s t i n g  w i l l  
also be t e r m i n a t e d  i f  the  medical monitor  s o  r e q u e s t s .  During a l l  t e s t i n g ,  a s t a f f  

end-point 
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member w i l l  be stat ioned n e a r  you t o  observe  and  assist you s h o u l d  the need ar ise .  
T e s t i n g  w i l l  be d i s c o n t i n u e d  i f  you show'any s i g n s  of unusual  distress 'during t h e  w o r k .  
I t  is r ecogn ized  t h a t  o v e r e x p o s w e  t o  heat may l e d  t o  heat i n j u r y ,  "heat exhaus t ionf1 ,  
or "heat stroke". However, under  t h i s  p r o t o c o l  s a fegua rd  tolerance libits are placed 
on r e s p o n s e s  t o  p r o v i d e  a margin of s a f e t y  and  reduce  the r i s k  t o - y o u r  health.  

Wi th in  the p a s t  four yea rp ,  we have conducted. approximate ly  120 exe rc i se -hea t  
exper iments  on  s u b j e c t s  dehydra ted  and exper ienced  n o  s e r i o u s  a d v e r s e  p h y s i c a l  effects. 
The pr imary r i s k  of hypohydra t ion  is t h a t  of t h e  subsequent  high body t empera tu re  
d u r i n g  e x e r c i s e - h e a t  stress, and these r i s k s  have been discussed. 

ONATURE OF VOLUNTEER 

Needle p u n c t u r e s  and c a t h e t e r i z a t i o n  of v e i n s  i n  t h e  e x t r e m i t i e s  w i l l  be performed 
by s k i l l e d  t e c h n i c i a n s  wi th  . s te r i le  techniques .  These procedures i n v o l v e  ex t remely  
l i t t l e  r i s k  of any i n j u r y  beyond possible b r u i s i n g  and  temporary discomfort. Blood 
volume measurements w i t h  t h e  l a b e l l e d  r a d i o a c t i v e  chromium and albumin methods are 
performed r o u t i n e l y  i n  the  Uni ted  States, and t h e  low l e v e l  of r a d i a t i o n  is associated 
w i t h  no known r i s k s .  .- 

OAT6 $ION80 (JI wlunrerp 

b o  

There  a r e . n o  known h e a l t h  r i s k s  associated wi th  small, d i l u t e  amounts of e t h a n o l .  
The . e thano1  has t h e  r i s k  of shor t - te rm i n t o x i c a t i o n ;  however, t h i s  f e e l i n g  will s u b s i d e  
before you are released. 'There is always a r i s k  of i n f u s a t e s  i n a d v e r t e n t l y  becoming 
contaminated .  However, pathogen free e thano l  s u i t a b l e  for  i n t r a v e n o u s  i n f u s i o n  and 
s te r i le  s a l i n e  w i l l  be used  t o  make up s o l u t i o n s .  It is also possible t h a t  i n f u s i o n  of 
an  alcohol s o l u t i o n  may r e s u l t  i n  some i r r i t a t i o n  around the  n e e d l e  s i te .  

The b e n e f i t s  of t h i s  s t u d y  t o  you aye o n l y  i n d i r e c t .  You w i l l  be able t o  f i n d  out 
your p e r c e n t  body f a t  and phys ica l  f i t n e s s  l e v e l .  Both of these measurements are of 
y a l u e  t o  i n d i v i d u a l s  i n t e r e s t e d  i n  a s s e s s i n g  t h e  s t a t e  of their  p h y s i c a l  c o n d i t i o n i n g  
program. A l l  data and  medical informat ion  ob ta ined  about  you as an  i n d i v i d u a l  w i l l  be 
cons ide red  p r i v i l e g e d  and  h e l d  i n  conf idence ;  you w i l l  n o t  be i d e n t i f i e d  i n  any 
p r e s e n t a t i o n  of the  r e s u l t s .  Canp le t e  c o n f i d e n t i a l i t y  cannot  be promised, p a r t i c u l a r l y  
t o  s u b j e c t s  who are m i l i t a r y  personnel  because in fo rma t ion  bea r ing  on your h e a l t h  may 
be r e q u i r e d  t o  be reported t o  a p p r o p r i a t e  medical or command a u t h o r i t i e s ,  and 
appl icable  r e g u l a t i o n s  n o t e  "the p o s s i b i l i t y  t h a t  t h e  Food and  Drug Admin i s t r a t ion  and 
U.S. Army Medical Research and Development Canmand o f f i c i a l s  may i n s p e c t  t h e  recordsff. 

T h i s  s t u d y  r e q u i r e s  ? c o n s i d e r a b l e  time and energy  commitment from Tou. Please 
take your commitment s e r i o u s l y  and  p lan  t o  complete  a l l  t e s t i n g  i f  you v o l u n t e e r .  
However, you are  free a t  any time t o  withdraw from t h e  s t u d y  wi thou t  p re jud ice .  


