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SGRD-UEZ .#October 1985 

SUBJECT: Protocol E n t i t l e d  ttBlood Volume Exparsion and Exercise  Performance 
i n  the  Heat," HURC il.155, Michael Sawka, Ph.D., Responsible 
I n v e s t  i gat or 

Commander 
U.S. Army Medical Research & Development Canmand 
ATTN: SCRD-HR/LTC Clyde 
Fort Detri c k  
Freder ick ,  MD 21701-5012 

1. The local Human Use Review Committee has reviewed and approved t h i s  
addendum t o  s u b j e c t  protocol. 
enclosed. 

Their Decis ions and Recommendations are 

2. T h i s  s tudy ,  which f a l l s  within the  limits of t h e  Type Protocol f o r  Thermal 
Stress, appears reasonable  and safe with proper p r o t e c t i o n  of the  sub jec t s '  
r i g h t s  i n  compliance wi th  AR and USAMRDC Regulat ion 70-25. 
s ta tement  is included i n  t h e  Volunteer P a r t i c i p a t i o n  Agreement t o  be signed by 
each test  s u b j e c t .  

A Privacy Act 

2 Encl 
1. D&R 30 Oct 85 
2. Protocol N155 

BRENDAN E.  JOYCE 1 " 
Colonel ,  MSC 

' Commanding 

0 -  



HUMAN TEST VOLUNTEER AGREEPiENT - DA PERSONNEL 
( m y  7 0 4 )  

- 
NOTICE REQUIRED BY THE PRIVACY ACT OF 1974 (5 UIS.C. 552a) 

1. Authoritv Soctlon301 of Titlo5, US. Codo;Sectlons1071~1087 an0 3012 Of Titl.44, U.S.Co0o; and Exocutiv. 
Order 9397. 
2. PrlnciDal Purposes: To u t ldy  tho CCI.ntlflC oblectivss of the study, t o  DrOvido mlnlmum intormatlon nreesury 
to contact you lator mould i t  bo in your best intorests to do SO. or snould YOU rwuiro medical trortmont for J conaltion 
resuiting from your participatlon in thls study. 
3. Routine user: Tnis information will bo used as a rrcord of your partlcioation In t h i s  study. In anrlyrlng tho resutts 
of the stuay, and in rrporting or publlhlng results of tho stuay without iorntifylng tho Indlvidual participants. The 
information also may bo usad to im~lomont hcaith Jnd communicrblo dimso control programs includlnp raoorting 
of medical conditions 4s roauirod by law to otnor foeoral, state. and local a ~ o c i o ~ ,  ana to adjuolutr claims and aotormino 
banof its. 
4. Mandatory or Voluntary Dlsctowro and Effect on Individu? -+?t Provldlnq Information: Dlrclosuro of 
ro~ucsted  information i s  voluntary. if rwauosted information -t furnlsnoo, your participation In tnis . 
stuay may bo prrvontd or torminrtrfl. 1 

. 

--- 
l i :  .:' :;' . . :.. .. . . 

. A 0  V O L U N T E E R  AGREEMENT . .  !.t . .  . .  . . .  
. a  .- . . ' i , . ' . l&..  2; 1 '  :.. . . i 

. .  
1 .  ::'i., *.. f.'. . .r;- . (Please Print) . .  5 ... I 

i . : .  . 
1; 
participate in a 
under the direction of Dr. Michael N. Sawka 
The irrplications of my voluntary participation; the nature, duration, and purpose; the 
methods and means by which it is to be conducted; and the inconveniences and hazards which 
m y  reasonably be e>cpected have been aplained to m by: Dr. Michael N. Sawka 9 

and arg. set forth on the reverse and any additional pages of this Agreement, which I have 
initialed. I have been given an opportunity to read and to keep a copy of this Agr termnt 
and to  ask questions concerning this study. Any such questions lave been answered to my 
full and conplete satisfaction. Should any further questions arise, T will be able to 

, having full capacity to b e n t ,  do hereb volunteer to * 

study entitled: ylopgevBizFe Expansion a n i  Exercise Per fprrnanE 

. .-- 

- .-... -- .- 
contact: Dr. Michael N, Sawka at 617-651-5141, USARIEM, Natick, E(A 
I understand that I may revoke my consent and withdraw fran the study at any time w i b u t  
prejudice. I rray be required to undergo certain further examinations i f ,  in the opinion 9f 
the attending physician, such exadnations are necessary for my health or well-king. 

I understand that medical treatment is available for any injury or illness which results 
fmn my participation in this study and that there are no provisions for papnt or carpew 
sation specifically for such illness or injury. Further informtion on the rights of h m n  
subjects may be obtained f m n  the Office of Chief Corrnsel, US Army Natick Research and - 
Developnt Center (Natidc R&D Center), ext. 4322. 

- -  

Signature, Test Subject 

Pernnnent Address 

I was present during the explanation and question period referred to and have witnessed 
the signature above. 

Witness' Sigrmture Date 

(Continued, over) - 
NATICK Form 391-2 
1 Jan 84 EDITICN OF 1 JAN 83 IS CBSOLFIE. 

01760- 
' 5007 

. -  

_ .  . 



Page 1 of 4 Pages 
B. D E S C R I P T I O N  OF STUDY 

ible Investi a 
This study will examine the  effec(Pf@%=asing your rkf%%od cell volume on your ability to 

exercise in the  heat. This technique is known as 'blood doping" and supposedly helps some athletes  
perform better. If increasing red blood cell volume helps you perform bet ter  in the heat, this could be 
of use to the  military for some operations in the heat. 

This study will b e  conducted at USARIEM (Natick, MA) and the Naval Blood Research 
Laboratory (Boston, MA). It requires about 16 test days over t he  course of about 4 months. Prior to 
testing you will receive a medical examination. 

During the  first week of testing, you will have one unit (about one pint) of blood withdrawn 
and about six weeks later you will have another unit of blood withdrawn. Five to eight weeks after 
that,  you will have your body fat determined, and perform submaximal and maximal exercise tests; and 
then perform two Heat Stress -Tests, one when you are normally hydrated, and one when you are 
dehydrated by 5% of your body weight. After these tests, your blood volume will be  measured. A week 
later you will receive a transfusion of your red blood cells in a water, salt, .sugar solution. Your blood 
volume will be  measured again the next day; and during the  subsequent week you will repeat  the 
maximal exercise test and the  two Heat Stress Tests. The tests and.procedures are described below. 

96 Body Fat. To estimate your body fat, you will be  weighed on a scale underwater while you hold your 
breath. The gas in your lungs will b e  measured by having you breathe oxygen. This procedure takes 
about 45 minutes. 

Maximal Effort Exercise. You will first pratice walking and running on a treadmill. For the  maximal 
e f fo r t  exercise test, you will run on the  treadmill and t h e  treadmill incline will be  increased at 2- 
minute intervals (by 2-1/2% grade). This test will continue until you are physically exhausted. For the  @ submaximal effort exercise test, you will pedal a cycle ergometer at different workloads in order to 
determine a workload tha t  elicits an energy expenditure t h a t  is 60% of your maximal level. 

Blood Withdrawal. This will be done at the  Naval Blood Research Laboratory in Boston. Your blood will 
be frozen and stored so that  you may later b e  reinfused with it. Your blood will be  tested for AIDS 
antibody (HTLV 111) as would any donated blood. If the  HTLV III ' test  were positive you would b e  
referred t o  the appropriate medical t reatment  facility. 

* Heat  Stress Tests. You will be asked to limit your food and fluid intake for about two days before t h e  
dehydration Heat Stress Tests. The day before the Heat Stress Test, you will report at 1200 h and b e  
weighed. You will enter a Climatic Chamber, which will be  IOOOF (20% humidity). In the chamber, you 
will rest and exercise so t ha t  you sweat. If this is the day before the normal hydration Heat Stress 
Test, you will b e  given water to replace your sweat. If this is the  day before the dehydration Heat 
Stress Test, you will not b e  given water. Once you have lost 5% of your body weight, YOU will go to  a 
comfortable room. In the morning, you will enter the  chamber for the  Heat Stress Test. I t  will b e  
1130F (20% humidity). You will t ry  to pedal the  cycle ergometer for two hours at 60% of your maximal 
effort .  You will b e  wearing shorts and tennis shoes, and will be  given water every 20 minutes. 

Transfusion. This will be  done at the Naval Laboratory. You will b e  given two units of either your own 
red blood cells, or a saline solution (water, sugar, salt). During the  transfusion you will be blindfolded 
SO YOU cannot see if you a r e  getting blood or saline. This procedures takes about 1-2 hours. 

Signature of Responsible Investigator Organization 

Initialed by test subject: 
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B e  DESCRIPTION OF STUDY 
(by Responsible Investigator) - 

0 
Blood Volume. At the  Naval Laboratory, a small sample of blood (less than an ounce) will be taken fron 
your arm vein. Radioactive chromium and iodine will be added to this blood and then it will bc 
teinjected into your arm. Small blood samples will be then taken at time intervals. 

You will have severa 
electrodes taped to your chest SO that  we can monitor your heart ra te  and determine sweat rate 
During t h e  Heat Stress Tests, we will measure your skin, rectal, and/or esophageal temperature. Tht 
rectal and esophageal thermometers a r e  flexible probes which may be 'somewhat unpleasant to inser. 
t h e  first time, but are not harmful or uncomfortable. The esophageal thermometer is inserted througt 
your nose into your esophagus. During the  Heat Stress Tests, you will have a steri le plastic catheter ir 
your arm vein so t ha t  we can t ake  blood samples every half hour. 

During all  exercise tests, YOU will wear shorts and tennis shoes. 

- Potential Risks and Hazards. Muscle soreness, cramps and general fatigue may result from exercise 
This is temporary and not harmful. The stress of exercise, especially maximal effort, increases tht 
potential for uncovering and/or aggravating preexisting heart  problems. Therefore, the  EKG will bt 
continuously monitored throughout all work periods during the  maximal tests. During submaxima 
testing, the  EKG will be monitored periodically. Performing exercise in the -heat can lead tc 
exhaustion, injury or even heat stroke. Therefore, your skin temperature and rectal  temperature will bc 
closely monitored and kept within a safe limit. Jesting will be stopped and you will be removed to i 
cool room if your rectal t e r q s a t u r e  exceeds 103 F. Even if the  above limits have not been reached 
the  exercise and heat exposure will be discontinued if you show any symptoms or signs of impendin1 
heat  illness. The heat exposure will also be stopped if you so request. 

There are minor risks associated with having blood withdrawn. Occasionally following i 
needle puncture, the  puncture site may be temporarily sore ur develop a bruise. Also, there  is a srnal 
risk of infection whenever a needle or fatheter is placed in a blood vessel. Potential risks arc 
associated with all blood transfusions. Thcre is a remote chance tha t  you might mistakenly be injectec 
with another donor's blood and this could possibly cause an allergic reaction or disease (especial11 

tha t  your own blood might become contaminated during the  procedure, but your blood will be checkec 
for this before it is injected into your veins. This i 
minimized because the total  volume of' 23 ounces will be given slowly and under the direct supervisior 
of a physician. There is also a slight risk tha t  the radioactive iodine might cause a reaction whet 
injected. There a r e  no risks known to be associated with the  amounts of radioactivity tha t  you will bc 
exposed to in this study. Transfusions and blood volume tests a re  done routinely and safely at the  Nava 
Laboratory. 

8 

I hepatitis), but a s t r ic t  identification system virtually excludes this possibility. Another possibility i: 

There is a potential risk of fluid overload. 

During the  Heat Stress Tests, especially when you a r e  dehydrated, you may feel very hot 
faint, nauseous, and/or thirsty. Even though you feel  uncomfortable, we may ask you to continue a' 
long as you a re  within t h e  safety limits. 

At any t ime during this study, you are  at liberty to withdraw, permanently or temporarily 
for any reason without fear  of retaliation or prejudicial action. Because of our belief in t h e  scientific 
and military importance cf th;s study, we have tried to identify and minimize the  risks and maximize 
given the scientific framework of the study, your cotnfort. 

S i y c u r e  o& Responsible Znvescigacot Organrracron 

Initialed by test subject: - 

. .  . . . . . . . . . . . . .  *.-- -. .. _. .... .. -. . . . . . .  . ........ .... : . . . .  .......... - 
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B. DESCRIPTION OF STUDY 
(b Responsible Investigator) 

All da ta  and medical information oztained about you as an individual will be considere' 
privileged and held in confidence; you will not be identified in any presentation of the  results 
Complete confidentiality cannot be promised, particularly to subjects who a r e  military personnel 
because information bearing on your health may be required to be reported to appropriate medical 01 
command authorities, and applicable regulation "notes the  possibility tha t  the Food and Drug 
Administration and US. Army Medical Research and Development Command officials may inspect the 
recordsff. 

The t ime commitment and effor t  required by this study will be demanding for you. Please 
consider this carefully before you volunteer for this study. 

You will be given a separate Volunteer Participation Agreement to si$n for the transfusior 
and blood volume measurements performed at the Naval Laboratory. 

.- S i p c u r e  of Responsible Investrgacor OrganrZJClm 

Initialed by t e s t  subject: 

. .  i l i r r i - -  ... . -... .._ ,r- . -L- .  .__*.I. . . . .- . - .. . .. .-, 
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BLOOD R E I N F U S I O N  STUDY OUTLINE ( D r .  Sawka) 

- -  

Page 4 of 4 pages * *  

- 

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

11. Phlebotomy ( a t  NBRL): 

a .  Collect and freeze 1 unit of red ce l l s .  

b. Wait 6 weeks. 

c. Collect and freeze 1 unit of red ce l l s .  

d. Wait 5-8 weeks. 
- 

111. Pre-Transfusion Exercf se Tests ( a t  USARIEM) : 

a .  Maximal Test (Treadmill) 

b. Body Composition (Underwater We1 ghing) 

c. Submaximal Test (Cycle). 

I V .  Pre-Transfusion Blood Volume (a t  NBRL) 

a .  !251 Albumin Plasma Volume (0.25 u Ci). 

b. 51 :r R e d  Blood Cell Volume ( 2  u- C i )  . 
V.- Pre-Transfusion Heat Stress  Tests (a t  U S A R I E M ) :  

a. Euhydrat ion. 

b. Dehydration (5% body weight loss) 

V I .  Transfusion ( a t  NBRL) 

VII. Post-Transfusion Blood Volume (a t  NBRL) : 
.-.u; . -  

a .  1251 Albumin Plasma Volume (0.5 u C i ) .  

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

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

(Maximal tesc only) 

IX. Post-Transfusion Heat Stress Tests (a t  USARIEfI ) :  

(Same as V. above) 

. .  
' ,. ... - * - . -i 

. .  
I .  .. .-.._. . I r . .*... . ~ "5- .'.' -1 ' ' 



Forum of this form. 800 AA 34415; the proponent agency is TAGO. 

'REFERENCE OR OFFICE SYMBOL 1 SUBJECT 

SGRD-UEZ 

. THRU C ,  Mil Erg Div Commander DATE 31 Oct 85 CMT 1 

TO Dr. Michael Sawka 

1. The USARIEM Human Use Review Committee has reviewed and approved your addendum to 
protocol P155 entitled "Blood Volume Expansion and Exercise Performance in the Heat." 
Committee's Decisions and Recommendations are attached. 

2. 

The 

I will forward your addendum to USAMRDC for final approval. 

Report of the USARIEM Human Use Review Committee I 

BRENDAN E. JOYCd / 
Colonel, MSC 
Commanding 

FORM DA warn 2496 PREVIOUS EDITIONS WILL BE USED 



USARIEM HUMAN USE REVIEW COMMITTEE 

30 October 1985 

Decisions and Recommendations 

HURC 1155A - llBlood Volume Expansion and Exercise Performance i n  t he  Heat," 
Dr. Michael Sawka, Responsible Investigator 

1. 
N155 a t  its meeting of 30 October 1985 and unanimously recommended its 
approval. 

The USARIEM Human Use Review Committee reviewed your addendum t o  protocol 

Chairman 
USARIEM Human Use Review Committee 



U& "*.of this tom. $00 AR 340-15; the proponent agency is TAGO. 
REFERENCE OR OFFICE SYMBOL SUBJECT 

SGRD-UE-MEP Addendum t o  P ro toco l ,  "Blood Volume Expansion and Exerc i se  
Performance i n  the Heat: 

.I'd THRU D ir ,  MiJ/Erg D i v \  C ,  Physiol B r  DATE 16 October 1985 CMT 1 

TO Commander, USARIEM M i l  Erg D i v  Dr. Sawka/phd/5141 / 

1. We r e c e n t l y  completed experiments  s tudying  t h e  effects of au to logous  blood r e i n f u s i o n  
on thermoregula t ion  du r ing  exerc ise-hea t  stress (ME-4-83). For t h e s e  experiments ,  s o l d i e r :  
were r e i n f u s e d  wi th  e r y t h r o c y t e s  (from two previous ly  ob ta ined  u n i t s ) ,  which s i g n i f i c a n t l y  
inc reased  hemoglobin, hema toc r i t  and red ce l l  volume, b u t  d i d  n o t  a l t e r  blood volume (see 
T a b l e  1 ) .  

2. Pre l imina ry  a n a l y s i s  of our data i n d i c a t e s  t h a t  af ter  r e i n f u s i o n  a euhydrated s o l d i e r  
incurs reduced h e a t  storage d u r i n g  exercise-heat stress (see F igure  1 ) .  T h i s  suggests that  
acute ery throcythemia  provides  a way t o  a r t i f i c i a l l y  improve man's a b i l i t y  t o  work i n  the 
heat. During our  exper iments ,  t h e  subjects d i d  n o t  encounter  any adve r se  effects  f r o a  
au to logous  blood r e i n f u s i o n  or the subsequent a c u t e  e ry throcythemia .  

. .  

3. We d e s i r e  t o  expand t h e  described (ME-4-83) experiments  t o  examine the e f fec ts  o f  
recent blood r e i n f u s i o n  on performance of subjects  du r ing  exercise-heat stress when 
hypohydrated (5% decrease in body weight).  
s t o r a g e  and reduced e x e r c i s e  performance I n  the h e a t  r e l a t i v e  t o  euhydra t ion .  We b e l i e v e  
that a c u t e  e ry throcythemia  w i l l  reduce the phys io log ica l  s t r a i n  and improve e x e r c i s e  
performance of hypohydrated s o l d i e r s  i n  t h e  hea t .  
better de termine  t h e  e rgogen ic  and m i l i t a r y  va lue  of a c u t e  e ry throcythemia  on exe rc i se -hea t  
performance. During m i l i t a r y  o p e r a t i o n s ,  s o l d i e r s  f r e q u e n t l y  incu r  moderate (4-6%) l e v e l s  
of hypohydration (Adolph and Assoc ia tes ,  Man in t h e  Desert). 

Hypohydration r e s u l t s  i n  a n  augmented heat 

These expzriments  are necessary  t o  

4. Within the  p a s t  three y e a r s ,  w e  have conducted 104 exerc iseTheat  ex:*eriments on 
subjects hypohydrated by a 5% reduc t ion  i n  body weight.  With t h e  excep t ion  of  heat 
syncopy, we have n o t  encountered  any adverse phys io log ica l  effects o f  5% hypohydrat ion.  A 
p o s s i b l e  medical concern o f  a c u t e  erythrocythemia combined w i t h  hypohydrat ion might b e . a n  
e x c e s s i v e l y  h igh  hematoc r i t .  We do n o t  expect  hematocr i t  t o  exceed t h e  normal r ange  l i m i t  
( -52%)  f o r  h e a l t h y  a d u l t s  i n  the proposed experiments.  Blood r e i n f u s i o n  (-700 m l  o f  sodiun  
ch lor ide-g lucose  phosphate  s o l u t i o n  a t  605 hematocrit) w i l l  i n c r e a s e  venous hematoc r i t  by 
-5 u n i t s  (see Table 1 ) .  L i k e w i s e ,  t h e  l a r g e s t  i n c r e a s e  i n  hematoc r i t  t h a t  we have observec  
from 55 hypohydration has been -3 u n i t s  (see enclosed r e p r i n t ,  p .  92). 

5. 
stress test both be fo re  and a f t e r  blood r e i n f u s i o n .  
g r e a t  m i l i t a r y  promise,  we wish t o  follow-up t h e s e  experiments  as  e x p e d i t i o u s l y  as 
poss ib l e .  After a c q u i r i n g  s u b j e c t s ,  i t  takes approximately three t o  f i v e  montns t o  remove 
two u n i t s  of blood and i n i t i a t e  t e s t i n g  i n  normocythemic s u b j e c t s .  

We d e s i r e  t o  e s s e n t i a l l y  reconduct  ME-4-83 as approved, b u t  t o  add  a hypohydrat ion heat 
S ince  t h e  i n i t i a l  experiments  provided 

6. 
831, tlBlood Volume Expansion and Exercise Performance in t h e  Heat". 
t h e  fo l lowing  a d d i t i o n s :  

Approval is hereby r eques t ed  f o r  t h i s  addendum t o  a p - e v i o u s l y  approved p ro toco l  (NE-4- 
Request is made for  

a. Tnat a hypohydrat ion (-5% body w e i g h t )  heat stress t e s t  be conducced both b e f o r e  
and a f t e r  blood r e i n f u s i o n .  
p rev ious ly  desc r ibed  (NE-9-83) i n  enclosed r e p r i n t .  

A l l  hypohydration procedures  w i l l  be i d e n t i c a l  t o  those  

b. That f o r  t h e  heat stress tes ts  re la t ive  exercise i n t e n s i t y  b e  changed from SO2 t o  
00%. 

FORM DA AgGm 2495 PREVIOUS EDITIONS WILL BE USED 



SGRD-LIE-MEP 16 October 19t 
SUBJECT: Addendum t o  Protocol ,  tlBlood Volume Expansion and Exercise Performance i n  the '  
Heat" 

c. That the  heat stress test  protocol  be changed from t h r e e  bouts  of 45-min exercisc 
preceded by 15 min of rest, t o  one continuous 120-min e x e r c i s e  bout. 

. o  - 35 C ,  rho- 70% (WBCT = 32OC) be changed t o  t k  d. That the hotiwet condhtion of T 
hot /dry cond i t ions  of Tdb = 45 C ,  r h  = 2% (WBGT - 33 C >  . 
7. It is the r e s p o n s i b l e - i n v e s t i g a t o r ' s  belief tha t  these changes do no t  s i g n i f i c a n t l y  
alter the r i s k s  associated with t h i s  protocol.  

I 

3 Encl MICHAEL N. SAWKA, Ph.D. 
Chief,  Physiology Branch 

2 
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HUMAN TEST VOLUNTEER A G R E E X E N T  - DA P E R S O N N E L  
(NRDC.4-i 7 0 4 )  

- 
NOTICE REQUIRED BY THE PRIVACY ACT OF 1974 (5 U:S.C. 552a) 

I .  Authortty: Soctlon301 of t i t l o  5, U.S. Codo;Soctlons 1071-1087 and 3012 of t i t l o 4 4 .  U.S. Codo;and Exocutivo 
Ordor 9397. 
2. Principal Purposes: t o  utlsfy tho niontlfie obJoctlvrs of tho study. to pravido minimum Information nrcosnry 
to contact you lator ShOUld it bo in your Best intorests to  do SO, or should you roquiro modiui troitmont for a coneltion 
rosulting from your partlcipatlon in thls study. 
1. Routine Vas:  this information will bo uud a s 8  rOCOrd of your p~rticipatlon In thls study. In rnalyrinp tho rosults 
of tho study. and In roportin~ or publishing results of tho study without idontifylng tho individual participants. t h o  
Information also may bo uwd to implomont hulth and communicabir d i v r a  control programs including rrportinp 
of mrdiul conditions 8s ro~ulrsd by law to 0 t h ~  fodwal. state, and local agonebs, and to  adjudiuto claims and dotwmlno 
bonofitr 
4. Mandatow or Voluntaw DlSClOWrO and Effoct on lndivldurl Not Provldine Informrtlon: Dirclosuro of 
ro~uostee information i s  voluntary. If  fwQUOStOd information i s  not furn~mod, your oarticloation in this , 
study may bo orwontod or torm~natod. I -- 

. 
. 

I 

' 

. . .  . .... . . . . : I .  .: :i . .:., .. . 
1. . . ' I - .  . L A .  li 1 '  :.: . . i . A .  V O L U N T E E R  A G R E E M E N T  . k . : . -  i -. 

::I.:: ... r:. . .ri .  (Please Print) . .  . * . . I  

i .  .. . , having full capacity to cokent, d~ here volunteer to . 

under the direction Of Dr . Michael N, Sawka . 
l%e inplications of my voluntary participation; the nature, duration, and purpose; the 
methods and mans by which it fs to be ducted; and the inconveniences and hazards which 
aray reasonably be e>rpected have been explained to me by: Dr. Michael N. Sawka 
and are set forth on the reverse and any additional pages of this Agreement, which I have 
initialed. I have been given an opportunity to read and to keep a copy of this Agr x mnt 
and to ask questions concerning this study. Any such questions I a v e  been answered to my 
full and carplete satisfaction. Should any further questions arise, 1 will be able t o  
amtact: Dr. Michael N. Sawka at 617-651-5141. USARIEM. Natict, MA 01760-5 
I understand that I may revoke my consent and withdraw fran the study at any time without 

' 

prejudice. 
the attending physician, such exaninations are necessary for my health or well-king. 

participate 1; in a research entitled: ?lopi VRluFsExpansion an % Exercise Performanc 

. __- 
9 . .  

. .-. -. _- - 
0 

I may be required to undergo certain further d n a t i c n s  if, in the opinion 2f 

I understand that medical treatment is available for any injury or illness which results 
fran my participation in this study and that there are no provisions for payment or ccrrpen- 
sation specifically for such illness or injury. Further informtion on the rights of h w n  
subjects may be obtained fran the Office of Chief Counsel, US Axmy Natick Research and 
Development Center (Natidc R&D Center), at. 4322. 

Signature, Test Subject .* --. '--. , - J  - ' 

Pemnent Address 

I was present during the explanation and question period referred to and have witnessed 
the signature above. 

Witness' Signature Date 

-. 
NATICK FOXXU 391-2 

, 1 Jan 84 EDITICN OF 1 JAN 83 1s O ~ I J X E -  

. 1 . ... * . . : .? . , ." .4  .. &' _ _ _ _  .... - . .  r ' . .. ._ . .. . . . ' - .. -.d..A.--'.--.+. .. _.a. ... . . . 

(Cant inued, over) 



B. DESCRIPTION OF STUDY 
(by Responsible Investigator) 

This study will examine the  effect of increasing your red blood cell volurne on your ability 
exercise in t h e  heat. This technique is known as "blood doping" and supposedly helps Some athiet 
perform better. If increasing red blood cell volume helps you perform better in the  heat, this could 
of use i o  the  military for some operations in the  heat. 

This study will be conduct@ at USARIEM (Natick, MA) and the Naval Blood R-- 
Laboratory (Boston, MA). It requires about 16 test days over the  course of about 4 months. Prior 
testing you will receive a medical examination. 

During t h e  first  week of test&& you will have one unit (about one pint) of blood withdral 
and about six weeks later you will have another unit of blood withdrawn. Five to eight weeks aft 
that, y.ou will have your body f a t  determined, and perform submaximal and m a x i d l  exercise tests; a 
then perform two Heat Stress Tests, one when you are normally hydrated, and one when you a 
dehydrated by 5% of your body weight. After these tests, your blood volume will be measured. A we 
later you will receive a transfusion of either blood or saline (water, salt,  sugar). Your blood volume w 
be measured again the  next day; and during the  subsequent week you will repeat the  maximal exerci 
test and the  two Heat  Stress Tests, The tests and procedures a re  described below. 

n 

% Body Fat. To estimate your body fat ,  you will be weighed on a scale underwater while you hold yo 
breath. The gas in your lungs will be measured by having you breathe oxygen. This procedure tak 
about 45 minutes. . 

Maximal Effort Exercise. You will f irst  pratice walking and running on a treadmill. For t he  maxin 
effort  exercise test, you will run on the  treadmill and the  treadmill incline will be increased at 
minute intervals (by 2-1/2% grade). This test will continue until you a r e  physically exhausted. For t 
submaximal e f for t  exercise test, you will pedal a cycle ergometer at different workloads in order 
determine a workload tha t  elicits :n energy expenditure that  is 60% of your maximal level. 

Blood Withdrawal. This will be done at the  Naval Blood Research Laboratory in Boston. Your blood u 
be frozen and stored so tha t  you may later be reinfused with it, 

Heat Stress Tests. You will be asked to limit your food and fluid intake for about two days before t 
dehydration Heat Stress Tests. The day before the Heat Stress Test, you will report at 1200 h and 
weighed, You will enter  a Climatic Chamber, which will be l O O O F  (2036 humidity), In the  chamber, y 
will rest  and exercise so that you sweat. If this is the day before the normal hydration Heat Strc 
Test, you will be given water to replace your sweat. If this is the  day before the  dehydration He 
Stress Test, you will not be given water. Once you have lost 5% of your body weight, you will go t c  
comfortable room. In +he morning, you will enter the  chamber for  the  Heat Stress Test. I t  will 
113OF (20% humidity). You will t ry  to pedal the cycle ergometer for two hours at 60% of your maxin 
effort. You will be  wearing shorts and tennis shoes, and will be given water every 20 minutes. 

0 

. .  

Transfusion. This will be done at the Naval Laboratory. You will be given two units of e i ther  your o' 
red blood cells, or 2. sali.ne solution (water, sugar, salt). During the  transfusion you will be blindfold 
so you cannot see if you a re  getting blood or saline. This procedures takes about 1-2 hours. 

Signature of Responsible Investigator Organization 

Initialed by test subject: 
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B. DESCRIPTION OF STUDY 
(by Responsible Investigator) - 

Blood Volume. At the Naval Laboratory, a small sample of blood (less than an ounce) will be taken frc 
your arm vein. Radioactive chromium and iodine will be added to this blood and then it will 
reinjected into your arm. Small blood samples will be then taken at t ime intervals. 

During all exercise tests, you will wear shorts and tennis shoes. You will have sevei 
electrodes taped to your chest so that we can monitor your heart rate and determine sweat  rai 
During the  Heat Stress Tests, we will measure your skin, rectal, and/or esophageal temperature. T 
rectal and esophageal therinometers are flexible probes which may be'somewhat unpleasant to inse 
t h e  first time, but are not harmful or uncomfortable. The esophageal thermometer is inserted t h o u  
your nose into your esophagus. During the  Heat Stress Tests, you will have a sterile plastic ca the te r  
your arm vein so t ha t  we can take blood samples every half hour, 

Potential Risks and Hazards. Muscle  soreness, cramps and general fatigue may result from exerci: 
This is temporary and not harmful, The stress of exercise, especially maximal effort, increases t 
potential for uncovering and/or aggravating pre-existing heart  problems. Therefore, the  EKG will 
continuously monitored throughout all work periods during the  maximal tests. During submaxirr 
testing, the  EKG will be monitored periodically. Performing exercise in the heat Can lead 
exhaustion, injury or even heat stroke. Therefore, your skin temperature and rectal  temperature will 
closely monitored and kept within a safe  limit. Jesting will be stopped and you will be removed +a 
cool room if your rectal terrpeiature exceeds 103 F. Even if the  above limits have not been reache 
t h e  exercise and heat exposure will be discontinued if you show any symptoms or signs of impendi 
hea t  illness. The heat exposure will also be stopped if you so request. 

There a r e  minor risks associated with having blood withdrawn. Occasionally following 
needle puncture, the  puncture site may be temporarily sore ur develop a bruise. Also, there is a sm; 
risk of infection whenever a needle or catheter is placed in a blood vessel. Potential risks a 
associated with all blood transfusions. There is a remote chance that  you might mistakenly be in jec t  
with another donor's blood and this could possibly cause an allergic reaction or disease (especial 
hepatitis), but a s t r ic t  identification system virtually excludes this possibility. Another possibility 
t ha t  your own blood might become contaminated during the  procedure, but your blood will be check( 
for this before it is injected into your veins. 
minimized because the total  volume of. 23 ounces will be given slowly and under the direct supervisic 
of a physician. There is also a slight risk tha t  the  radioactive iodine might cause a reaction whl 
injected. There a re  no risks known to be associated with the amounts of radioactivity that  you will I 
exposed to in this study. Transfusions and blood volume tests are  done routinely and safely at t h e  Naw 
Laboratory. 

. 

There is a potential risk of fluid overload. This 

During the  Heat Stress Tests, especially when you a r e  dehydrated, you may feel v e r j  hc 
faint, nauseous, and/or thirsty. Even though you feel uncomfortable, we may ask you t o  continue 
long as you a r e  within the safety limits. 

At any t ime during this study, you a r e  at liberty to  withdraw, permanently or ternporaril 
for any reason without fear of retaliation or prejudicial action. Because of our belief in t h e  scietitil 
and military importance of thjs study, we have tried to identify and minimize the  risks and maximi2 
given t h e  scientific framework of the  study, your comfort. 

Signature of Responsible Invescigacor Organrratlon 

Initialed by test subject: 

. . .  . . ... . . ..*.' _. _-_( ..- 12. Iy.ru -e.-- 
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B. DESCRIPTION OF STUDY 
(b Responsible Investigator) 

All da t a  and medical information o l h n e d  about you as an individual will be consider 
privileged and held in confidence; you will not be identified in any presentation of the  resul 
Complete confidentiality cannot be promised, particularly to subjects who a re  military personn 
because information bearing on your health may be required to be  reported to appropriate medical 
command authorities, and applicable regulation "notes the possibility tha t  the Food and Dr 
Administration and US. Army Medical Research and Development Command officials may inspect t 
records". 

The t ime commitment and effor t  required by this study will be demanding for you. Plea 
consider this carefully before you volunteer for this study. 

You will be given a separate Volunteer Participation Agreement to siqn for the  transfusi 
and blood volume measurements performed at the Naval Laboratory. 

SigMture of Responsible Invescrgacor Organizacim 

Initialed by test subject: 
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BLOOD REINFUSION STUDY OUTLINE ( D r .  Sawka) 

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

11. Phlebotomy (at NBRL): 

a. Collect  and f r ee=  1 unit of red ce l l s .  

b. Wait 6 weeks. 

a .  Collect  and freeze 1 unit  of red c e l l s .  

d.  wait 5-8 weeks. 

111. Pre-Transfusion Exercise Tests (a t  USARIEM) : 

a. Maximal Test (Treadmill) 

b. Body Cornposit i on (Underwater Wei ghing) 

c.  Submaximal Tes t  (Cycle). 

I V .  Pre-Transfusion Blood Volume (a t  NBRL) 

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

b. '";r Red Blood Cell Volume (2 u - C i ) .  

V. Pre-Transfusion Heat S t ress  Tests ( a t  USARIEM):  

a. Euhydration. 

b. Dehydration (5% body weight l o s s ) .  

VI. Transfusion ( a t  NBRL) 

V I I .  Post-Transfusion Blood Volume (a t  NBRL) : 

a .  131 Albumin Plasma Volume (0.5 u C i ) .  

b. 5 1 C r  Red 'Blood Cell Volume (15 u Ci). 

VIII. Post-Transfusion Exercise Test (at  USARIEM): 

(Maximal t e s c  only) 

Post-Transfusion Heat Stress Tests (a t  USARIEM) : I X .  

(Same as  V. above) 

c . . . r ..* .. .. . .. , 


