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REFERENCE OR OFFICE SYMBOL 

SGRD-UE-MEP 

ARMl.970212.016 

SUBJECT 

Change t o  Consent Form '(HURc #155) 

I 
DATE CMT 1 

C,  Physiology Br, ME Div 18 .Sept 1986 TO Commander, USAEUEM 
Dr. Sawka/phd/5141 

1 . 
i n  t h e  Heat," has e igh t  test subjects. These s u b j e c t s  have each  had two u n i t s  of b lood  
removed t h a t  is being s t o r e d  a t  t h e  Naval Blood Research Laboratory.  

2. 
t h e  summer months of 1986. 
D i v i s i o n  r e s o u r c e s ,  we were unable  t o  conduct the expe r imen ta l  t e s t i n g .  

The approved p r o t o c o l  (see e n c l o s u r e ) ,  "Blood Volume Expansion and E x e r c i s e  Performance 

I n i t i a l l y  w e  had p lanned  t o  conduct t h e  expe r imen ta l  t e s t i n g  phase of t h i s  s t u d y  d u r i n g  
However, due t o  Climatic Chamber n o n a v a i l a b i l i t y  and l i m i t e d  

3 .  The expe r imen ta l  t e s t i n g  has now been rescheduled f o r  December i n  t h e  Climatic 
Chambers. Because t h e  exper iments  w i l l  be performed i n  the  w i n t e r  i n s t e a d  of summer, I havl 
had t o  add a heat a c c l i m a t i o n  program t o  t h e  p r o t o c o l .  

4. Enclosed  is a new Human Test Volunteer Agreement t o  r e f l e c t  the a d d i t i o n  of a heat 
a c c l i m a t i o n  program. 
Agreement. The Heat Stress Test w i l l  now employ treadmill i n s t e a d  o f  c y c l e  e x e r c i s e ;  and 
t o t a l  body water measurements by e t h a n o l  d i l u t i o n  w i l l  b e  ob ta ined .  

- r  

Two o t h e r  changes have a l s o  been made t o  t h e  o r i g i n a l  T e s t  Volunteer  

5. It  is t h e  u n d e r s i g n e d ' s  belief t h a t  these changes do no t  a l te r  the  r i s k s  a s s o c i a t e d  w i t 1  
t h i s  p r o t o c o l .  

MICHAEL N. SAWKA, Ph.Dy 
Act ing  D i r e c t o r ,  M i l i t a r y  Ergonomics D i v i s i o n  

~ -Enclosures  



' .  ~ - - -  - . -  - 
I 

VOLUNTEER AGREEMENT AFFIDAVIT 
For u1 d thbform, ma AR 40-38:the propanont qmy ktin Office ofthrEurg#n O m n l  

THIS FORM Is AFFECTED BY THE PRIVACY ACT OF 1974 
A m O R I T y :  10 USC 8012.44 USC 8101 and 10 U6C 1071-1087. 

PWCIPAL PURPOSE: To document voluntary participation in the ainicll Investigation m d  IZeuucb Rogram. SSN and home 
drsrr rttl be w d  for Identifiation and locating purpora. 

ROVTINE USES: Tbe SSN and home addmr  rW be wcd for ideatifiation m d  louting PU~KWU. &formation derived from the 
rdy rill be wd to document the study; impIementrtion of med id  progmmr; teaching; adjudication of &im; and for the mrndatory 
portbg of m e d i d  condition u required by law. Information m y  be fumthed to Federal, State and 1 0 4  rgencieh 

BfANDA'ZURY OR VOLUNTARY DIBBCLOGURE: Tbc furnirhiag of BSN rad h o w  address t mandatory m d  ncccrury to provide 
eatification and to contact you if future information indicetea that your health may be adversely affected. Failure to provide the 
fonartion may pnclude your roluntup putrciwtion in thb i n v a t b t i o d  study. 

?ART A -VOLUNTEER AFFIDAVIT 

VOLUNTEER SUBJECMS IN APPROVED DEPARTMENT OF THE ARMY RESEARCH STUDIES 

rolunteem under the prpvidonr of AR 70-25 are authorized all ~ c c c p v ~ r  medid a r e  for injury or disease which & the proximate 
dt of their participation in ruch rtodir 

BSN h-hz 
( b t ,  f h t ,  nJddl.l 

tpn capacity to c o w n t  and haw attained my ,-,birthday, do hereby volunteer to participate in 
Jood Volume Expansion & Exercise Performance in the Heat: Effects of Hypohydration. 

(Cruorch #MY) 

Natic , MA Dr. Michael N. Sawka conduckd at  EEEL~o!bi2'!%%, Bostzn, 
under direction of 

-nu of hrtftutlon) 

The impliatioar of my voluntary puticipation; the  tun, duration m d  purpo+c of the m c h  rtudy; the metbodr and means by 
rhicb it Is to be conducted; and the krconrenienw and huu& tbat amy ruronably be txpcckd h o e  been uplrined to me by _ _  Dr. Michael N. Sawka (617-651-5141) 

I hare been given an opportunity to u k  quertiom concerning thb Iavcrtiptioll.1 atudy. Any such quatiom were uuwered to my 
full and camplete utirfaction. &odd any further questio,wuise concerning my rightr on study-rekted injury I amy contact 

el 

Natick Research, Development and Enpineering Center (617) 651-4322 
ren of horpftold phone number (tncruae area eoael I 

8t 

I understand that I nwy at ury time during the courw of thk rtudy m o k e  my c o w n t  urd withdraw from the Audy without further 
( M n u  and d d  

p d t y  ot kw, of benefitr however, 1 a Y Y  be 0 m q u h d  Wren .DIyntwrJ or c] requerkd felullhn DoIuntmJ to undergo cat.in 
rrr.mirutkn if, in the opinion of the attending phy8iciu1, ruch a.mlrutio= are for my health and well-being. My refusal 
to putidpate rill involve no penalty or loa of banefib to which I ua otherrtc eatitfed. 

PART B - T O  BE COMPLETED BY INVESTIGATOR 

INSTRUCIIONS FOR ELEMENl% OF INFORMED CONSENT:( Roride a d e k i l d  explanation in reconlance with Appendix E, 
. AR 40-88 or AR 70-26.) I 
See' reverse. 



?ART B -TO BE COMPLETED BY INVESTIGATOR feontdl . .  
b 

'ERYANENT ADDRESS OF VOLUNTEER 

This  s t u d y  w i l l  examine t h e  effect  of i n c r e a s i n g  your red blood ce l l  volume On your 
a b i l i t y  t o  e x e r c i s e  i n  t h e  heat. Th i s  t echn ique  is known as "blood doping" and 
supposedly  h e l p s  some athletes perform better.  If i n c r e a s i n g  red blood c e l l  volume h e l p s  
you 'per form better i n  t h e  h e a t ,  t h i s  could  be of use t o  t h e  m i l i t a r y  f o r  some o p e r a t i o n s  
i n  the heat. 

T h i s  s tudy  w i l l  be  conducted  a t  U S A R I E M  (Natick, M A )  and t h e  Naval Blood Research 
Labora to ry  (Boston, M A ) .  It r e q u i r e s  about 20 t e s t  days ove r  the cour se  o f  abou t  4 
months. P r i o r  t o  t e s t i n g  you w i l l .  r e c e i v e  a medical examination. 

I 
TYPED OR PRINTED NAME AND SIGNATURE O F  
WITNESS 

DATE SIGNED 

During the  first week o f  t e s t i n g ,  you w i l l  have one  u n i t  ( a b o u t  one p i n t )  o f  b lood  
withdrawn and abou t  s i x  weeks l a t e r  you w i l l  have ano the r  u n i t  o f  b lood  withdrawn. F i v e  
t o  e i g h t  weeks  a f te r  t ha t ,  you w i l l  have your body f a t  determined, and perform submaximal 
and maximal exercise tes ts .  You w i l l  then  complete a 4 t o  8 day heat a c c l i m a t i o n  
program. For t h i s  you w i l l  a t t e m p t  d a i l y  2 h w a l k s  (3 .5  mph, 2% grade )  i n  a hotvdry  
(113'F, .20% r h )  environment.  You w i l l  t hen  perform two Heat S t r e s s  Tests, one when you 
are normally h y d r a t e d ,  and One when you a r e  After 
these tests,  your blood volume and t o t a l  body water w i l l  b e  measured. A week l a t e r  you 
w i l l  r e c e i v e  a t r a n s f u s i o n  of your  red blood cells  i n  a water, sa l t ,  suga r  s o l u t i o n .  

_. Your blood volume and t o t a l  body water w i l l  be  measured a g a i n  t he  nex t  day;  and du r ing  
t h e  subsequent  week you w i l l  r e p e a t  t he  maximal e x e r c i s e  tes t  and t h e  two Heat Stress 
Tests. The tes ts  and  p r o c e d u r e s  are  desc r ibed  below. 

%Body F a t .  To estimate your body f a t ,  you w i l l  b e  weighed on a scale underwater while  
you ho ld  your breath. The g a s  i n  your l u n g s  w i l l  be  measured by having you breathe 
oxygen. T h i s  procedure  takes about 45 minutes. 

dehydrated by 5% of your  body weight. 

Maximal Effort  Exe rc i se .  You w i l l  f i rst  p r a c t i c e  walking and runn ing  on a treadmill. 
For the maximal e f f o r t  e x e r c i s e  tes t ,  you w i l l  run on t h e  t readmil l  and the  t readmil l  
i n c l i n e  w i l l  b e  i n c r e a s e d  a t  2 tminu te  i n t e r v a l s  ( b y  2 ~ 1 1 2 %  grade). T h i s  t es t  w i l l  
c o n t i n u e  u n t i l  you are p h y s i c a l l y  exhausted. 

Blood Withdrawal. T h i s  w i l l  b e  done a t  t he  Naval Blood 'Research Labora tory  i n  Boston. 
Your b lood  w i l l  b e  f r o z e n  and s t o r e d  so t h a t  you may l a t e r  be  r e i n f u s e d  wi th  it. 
Your b lood  w i l l  b e  t es ted  f o r  A I D S  an t ibody  (HTLV 111) as would any donated blood. If 
t h e  HTLV I11 tes t  were p o s i t i v e ,  you would be referred t o  t h e  a p p r o p r i a t e  medical 

- 

- f a c i l i t y .  

Heat S t r e s s  Tests. You w i l l  be  asked t o  l i m i t  your food and f l u i d  i n t a k e  f o r  abou t  two 
days  before the dehydra t ion  Heat Stress Tests. The day be fo re  t h e  Heat Stress Test, you 
w i l l  r e p o r t  a t  1200 h and b e  weighed. You W i l l  e n t e r  a Climatic Chamber, which w i l l  b e  
100°F (20% humidity). '  If 
t h i s  is t h e  day b e f o r e  t h e  normal h y d r a t i o n  Heat Stress Test, you w i l l  be  g iven  water t o  
r e p l a c e  your  sweat. If t h i s  is t h e  day before  t he  dehydra t ion  Heat Stress Test, you w i l l  
n o t  be g i v e n  water; Once you have l o s t  5% of  your body weight ,  you w i l l  go  t o  a 
comfor t ab le  room. ' I n  the morning, you w i l l  e n t e r  t h e  chamber f o r  t h e  Heat Stress  Test. 
I t  w i l l  b e  113°F.(20% humid i ty ) .  You w i l l  w a l k  on a treadmill for two hour s  a t  -60% of 
your  m a x i m a l ' e f f o r t .  You w i l l  ' b e  wearing s h o r t s  and t e n n i s  shoes ,  and w i l l  b e  g iven  
water eve ry  20 minutes.  

I n  t h e  chamber, you w i l l  r e s t  and exercise so t h a t  you sweat. 

( I f  voluntaw 
IGNATURE OF VOLUNTEER DATE SlONED 



Trans fus ion .  T h i s  w i l l  b e  done a t  t he  Naval Blood Research Labora tory .  You w i l l  b e  
g i v e n  two u n i t s  o f  your own red  b lood  cells .  T h i s  procedure  takes abou t  1 e 2 hour s .  

SIGNATURE OF VOLUNTEER 

t 

Blood Volume. A t  the Naval Labora tory ,  a small sample of blood ( less  t h a n  a n  ounce) w i l l  
be t a k e n  from your arm ve in .  Rad ioac t ive  chromium and i o d i n e  w i l l  be added t o  t h i s  b lood  
and t h e n  it w i l l  b e  r e i n j e c t e d  i n t o  your arm. Small blood samples w l l l  b e  then  t aken  a t  
time i n t e r v a l s .  

& n minor) 

T o t a l  Body Water. You w i l l  be  asked t o  d r i n k  an  e t h a n o l  ( g r a i n  a l c o h o l )  s o l u t i o n .  The 
amount of a l c o h o l  w i l l  be 0.035% o f  your body weight (e .g . ,  i f  you weigh 150 lbs you w i l l  
d r i n k  0.84 ounces of a l c o h o l ) ,  and it w i l l  be  d i l u t e d  i n  f o u r  times i s ' vo lume  o f  f r u i t  
j u i c e .  'After d r i n k i n g  t h i s  s o l u t i o n ,  b lood  samples w i l l  be drawn from your  arm over  t h e  
n e x t  three hours .  A t o t a l  o f  -25 m l  o f  blood w i l l  b e  o b t a i n e d  f o r  each t o t a l  body water 
measurement. T h i s  measurement w i l l  take s e v e r a l  hours  and be o b t a i n e d  before and a f t e r  
blood r e i n f u s i o n .  

PERMANBNT ADDRESS OF VOLUNTEER 

During a l l  exercise tests, you w i l l  wear s h o r t  and t e n n i s  shoes .  You w i l l  have 
s e v e r a l  e l e c t r o d e s  t aped  t o  your c h e s t  so tha t  we can monitor your heart rate and 
de termine  sweat rate. During t h e  Heat Stress Tests, we w i l l  measure your s k i n ,  rec ta l ,  
and/or  e sophagea l  t empera tu re .  The r e c t a l  and esophagea l  thermometers are  f l e x i b l e  
probes  which may be somewhat u n p l e a s a n t  t o  i n s e r t  t he  f irst  time, b u t  are n o t  harmful  or 
uncomfortable.  The esophagea l  thermometer is i n s e r t e d  through your nose  i n t o  your 
esophagus. During t h e  Heat Stress Tests, you w i l l  have a s te r i le  p l a s t i c  catheter i n  
your a r m  v e i n  so t h a t  w e  can take  blood samples every  half  hour. 

P o t e n t i a l  R i s k s  and Hazards. Muscle s o r e n e s s ,  cramps and g e n e r a l  f a t i g u e  may r e s u l t  from 
exercise. T h i s  is temporary and n o t  harmful.  The stress o f  e x e r c i s e ,  e s p e c i a l l y  maximal 
e f f o r 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/or aggrava t ing  p r e y e x i s t i n g  heart 
problems. T h e r e f o r e ,  t h e  EKG w i l l  b e  con t inuous ly  monitored throughout  a l l  work p e r i o d s  
d u r i n g  the  maximal tests. During submaximal t e s t i n g ,  t h e  EKC w i l l  be  monitored 
p e r i o d i c a l l y .  Per forming  e x e r c i s e  i n  t h e  heat can lead t o  exhaus t ion ,  i n j u r y  o r  even 
heat s t r o k e . .  T h e r e f o r e ,  your s k i n  temperature and r ec t a l  t empera tu re  w i l l  b e  c l o s e l y  
monitored and k e p t  w i t h i n  a s a f e  l i m i t .  T e s t i n g  w i l l  be s topped ,  and you w i l l  b e  removed 
t o  a cool room i f  your  r ec t a l  t empera tu re  exceeds  103'F. Even i f  t h e  above limits have 
no t  been reached, t h e  e x e r c i s e  and heat exposure w i l l  - b e  d i s c o n t i n u e d  i f  you show any 
symptoms o r  s i g n s  o f  impending heat i l l n e s s .  The heat exposure  w i l l  a l s o  be s topped  i f  
you so r e q u e s t .  

TYPED OR PRINTED NAME AND SIGNATURE OF 
WITNESS 

DATE SIGNED 

There are  minor r i s k s  a s s o c i a t e d  wi th  having blood withdrawn. O c c a s i o n a l l y  
f o l l o w i n g  a n e e d l e  punc tu re ,  t h e  punc tu re  s i t e  may be t e m p o r a r i l y  sore o r  deve lop  a 
bruise.  Also,  there is a small r i s k  o f  i n f e c t i o n  whenever a n e e d l e  o r  catheter is placed 
i n  a blood v e s s e l .  P o t e n t i a l  risks are a s s o c i a t e d  wi th  a l l  blood t r a n s f u s i o n s .  There is 
a remote chance t h a t  you might mis takenly  be i n j e c t e d  wi th  a n o t h e r  donor ' s ' b lood ,  and 
t h i s  cou ld  p o s s i b l y  c a u s e  an a l l e r g i c  r e a c t i o n  o r  disease (especially h e p a t i t i s ) ,  b u t  a 
s t r i c t  i d e n t i f i c a t i o n  system v i r t u a l l y  e x c l u d e s  t h i s  p o s s i b i l i t y .  Another p o s s i b i l i t y  is 
tha t  your  own blood might become contaminated du r ing  the procedure ,  b u t  your  blood w i l l  
b e  checked f o r  t h i s  b e f o r e  it is i n j e c t e d  i n t o  your ve ins .  There is a p o t e n t i a l  r i s k  of  
f l u i d  ove r load .  T h i s  is minimized because  t h e  t o t a l  volume o f  23 ounces w i l l  b e  g iven  
s lowly  and  under t h e  d i rec t  s u p e r v i s i o n  o f  a phys ic i an .  There is a l s o  a s l i g h t  r i s k  t h a t  
the  r a d i o a c t i v e  i o d i n e  might c a u s e  a r e a c t i o n  when i n j e c t e d .  There are no r i s k s  known t o  
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PART B -TO BE COMPLETED BY INVESTIGATOR (contd) 

PERMANENT ADDRESS OF VOLUNTEER 

b e  associated wi th  the  amounts of r a d i o a c t i v i t y  t h a t  you w i l l  b e  exposed t o  i n  t h i s  
s t u d y .  T r a n s f u s i o n s  and b lood  volume tests are  done r o u t i n e l y  and s a f e l y  a t  t h e  Naval 
Blood'Research Laboratory. 

& a minor) 

TYPED OR PRINTED NAME A N D  SIGNATURE OF 
WITNESS 

DATE SIGNED 

1 

During t h e  Heat Stress  Tests, e s p e c i a l l y  when you are dehydrated,  you may f ee l  v e r y  
hot ,  f a i n t ,  nauseous,  and/or  t h i r s t y .  Even though you feel  uncomfortable ,  we may a s k  you 
t o  c o n t i n u e  as l o n g  as you are w i t h i n  t h e  safety limits. 

A t  any time d u r i n g  t h i s  s t u d y ,  you are a t  l i b e r t y  t o  withdraw, permanent ly  or  
t e m p o r a r i l y ,  for any r e a s o n  wi thout  fear  o f  r e t a l i a t i o n  or p r e j u d i c i a l  a c t i o n .  Because 
of o u r  belief i n  t h e  s c i e n t i f i c  and m i l i t a r y  importance of t h i s  s tudy ,  we have t r i ed  t o  
i d e n t i f y  and minimize t h e  r i s k s  and maximize, g iven  the s c i e n t i f i c  framework of t h e  
s t u d y ,  your comfort .  

A l l  data and medical informat ion  o b t a i n e d  about  you as an i n d i v i d u a l  w i l l  b e  
c o n s i d e r e d  p r i v i l e g e d  and he ld  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 t h e  r e s u l t s .  Complete 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  p e r s o n n e l  because informat ion  b e a r i n g  on your hea l th  may be 
r e q u i r e d  t o  be  r e p o r t e d  t o  a p p r o p r i a t e  medical o r  command a u t h o r i t i e s ,  and a p p l i c a b l e  
r e g u l a t i o n  n o t e s  " t h e  p o s s i b i l i t y  t h a t  t h e  Food and Drug Adminis t ra t ion  and U.S. Army 
Medical Research and Development Command o f f i c i a l s  may i n s p e c t  t h e  records" .  . .  

The time commitment and e f f o r t  r e q u i r e d  by t h i s  s t u d y  w i l l  be  demanding for  you. 
P l e a s e  c o n s i d e r  t h i s  c a r e f u l l y  b e f o r e  you v o l u n t e e r  for t h i s  s tudy .  

You w i l l  b e  g i v e n  a s e p a r a t e  Volunteer  P a r t i c i p a t i o n  Agreement t o  s i g n  for  t h e  
t r a n s f u s i o n  and blood volume measurements performed a t  t h e  Naval Laboratory.  



BLOOD REINFUSION STUDY OUTLINE 

I. Volunteers: Ten healthy male volunteers, l e s s  than 35 years old. 

11. Phlebotomy ( a t  NBRL) 

a. Collect and freeze 1 u n i t  of red ce l l s .  

b. Wait 6 weeks. 

c. Collect and freeze 1 u n i t  of red ce l l s .  

d. Wait 5t8 weeks. 

111. PretTransfusion Exercise Tests ( a t  USARIEM). 

a. Maximal and Submaximal Test (Treadmill) 

b. Body Composition (Underwater weighing) 

c. Heat Acclimation Program (4t.8 days) 

I V .  PrerTransfusion Blood Volume ( a t  NBRL) 

a. 1251 . Albumin Plasma Volume (0.25 u C i ) .  

b. 5 1 C r  Red Blood Cell Volume (2 u C i ) .  

c. Total Body Water ( U S A R I F M )  

V .  PrevTransfusion Heat S t ress  Tests ( a t  U S A R I E M )  

a. Euhydration. 

b. Dehydration (5% body weight loss) 

V I .  Transfusion ( a t  NBRL)  

V I I .  PosttTransfusion Blood Volume ( a t  NBRL)  : 

a. 12’1 . Albumin Plasma Volume (0.5 u C i ) .  

b. 

c. Total Body Water ( U S A R I E M )  

5 1 C r  Red Blood Cell Volume (15 u C i ) .  

VIII. Post-Transfusion Exercise Test ( a t  USARIEM) : 

(Maximal test  only) 

I X .  PosttTransfusion Heat S t ress  Tests ( a t  USARIEM): 

(Same a s  V. above) 



DEPARTJVIENT OF THE ARMY 
O f f l a  O f  M SURGEON GCNEIUL 

WASHINGTON, DC 80880 
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SUBlECT: Protocol Entitled "Blood V o l m  Expansion and Exercise 
Performance in the Heat," BURC ilS5, Michael Sawka, Ph.D., 
Responsible Investigator (Iag No. A-3m-' 

oarmander 
U.S. Army Research Institute 
of Envimmental Medicine 

m t  SGEUHmz 
Natick,,MA 01760-5007 

1. F&ference!: .. '. . 

a. fietter, SGRBFlR, 19 Nov 85, SAB. '\ 

b. Letter, S G R I W E Z ,  24 Jan 86, SAB. 

2. The revisions su&nitted w i t h  zeference b have been reviewed and found to 
oera(p1y with requested changes. 

3. Accordingly, per mferewe a, this protocol has been granted 
aaministrative appmal. 

4. If yar. should have any questions, please contact the 5 m n  U s e  Review 
Office at FIS 935-2165 or AUIUUW 343-2165. 
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