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m a y  rat. TO e s t i m t o  tars b e y  tat, rou will w wrimee on a ,orlo unberwrter miit  
oxygon t)lro&igh 8 mno~kol-like 8pprr8tUe. Thi8 prOO8dmO takes .bout 45 obuto8. 

Waxlmal Ctfort t x c r c l ~ e .  You w i l l  tirst prrotioo walking and w ~ i n g  on a trordmlll. 
For the m a x i m a l  ef for t  rxorciae test, you w i l l  ?un on the trordmlll and the trordmlll 
grade w i l l  be incromod (by 2 1/21) at 1.5-alnute intenalr un t l l  you 8u1 no lower 
continue. Thl8 t o s t  takes about 30 t o  90 mlnutrs. 

WU hold VOW breath. ThO #M In 8-8 W U  k mOmrPllOd h r V 1 -  YOU brorthc 

-tat81 Body Uatert Ahoh01 ( 8 t h m O l ) , :  ru i table  for intravenous ubo, w i l l  be 1nJeoted 
l n to  e t a r i l e  883t water ( r r l l ne  solution) and infused 8 l w l y  in to  an rain. You 
w i l l  rmcivc -0.35 grms ai a thmol  per kllogram of body uoight (0.8.. i f  you weigh 
150 lbs .  you w i l l  reoclvo 0.88 OMWD of rjoohol) over approxlm8toly 1 hour. This 
uwld be rqurl t o  t h e  8loohol o o n t a t  of t w o  am8 of beer. Venom blood 88mplea w i l l  
k Obt8lned trm your .).II mer the  noxt three how8 whllo m u  are rortod. The tot81 
mount of blood rapoved w i l l  k 8bout one ounoo. This to8t trkes .bout four t o  f ive ., bow8 

blood Volume Merwursmcnt. This trst W i l l  be p t ~ f ~ r ~ d  at  t h e  Naval blood Rebearch 
Laboratory i n  Boston. A mall u m p l e  of blood (1-b thrn ono ounce) u i l l - ~  t rkan  traa 
mrrr am vein. ~adioro t i re  materid will be r e m ,  mnd thon it w i l l  eo rdn,jootod in to  
yow am. You w i l l  reoelve 8 very 8-11 mount of radlorotlro nmtorlal. The to t a l  
mount of radiation that you rewire i s  188~ thn ono o h o ~ t  x-ray. Small ermplen of . blood~wiXl then be t 8 k m  a t  intervals dwlm the next aeroral b W 8 .  The tot81 mount 
Of blood raaooed vi21 be about on0 OLPIOI. Thls to8t u l l l  t a k e  about three hours. 



Str&s Tost, YOU Will be l i ven  VatOr t o  f u l l y  rOpla@e vow .Weat. If thi8.18 the day 
hfore 8 dehydration Heat stre88 Tost, VOU W i l l  not k 8 i V O n  Vater. h o e  mu h v e  lo s t  
the desired body weight, YOU d l  80 ' t o '  8 0oQ-O POW and r-in there u n t i l  the 
next -nine. During the ni8ht  me noxt m ~ ~ r r i n g ,  w w i l l  k U l d e d  t o  oat fieah 
f r u i t ,  but  only in  the U O M t  th.t V O W  W U l l ) l t  .1loyb. rg the aOrniW YOU w i l l  enter 
the ehrmuur for the the Heat St-88 Toat. It V l l 1  * 120 F (201 Humidity). you w i l l  
t r y  t o  walk for tWee hour8 a t  8 m~der8t8 ~xerci8o'inton8ity. You w l l l  r t tmpt four 
Heat Stress  Tests; two w i t h  normal body wrtor level8, t w o  when dehydrated by 81 of row 
t o t a l  body water. An 8% roduction i n  t o t a l  b d y  roter w l l l  oorrospondto a 4s t o  6% 
roduction of your body wolght. 

During a11 8xerclsc tests, YOU W i l l  UO8r rhorts M d  term16 6h088. You w i l l  have 
Bevor.1 electrodes taped t o  your &est so t ha t  we o8n monitor your hrrrt rate. During 
the Heat Strebs Tostb, we vi11 ao88upe pur  skin and roctal  temperatures. Aibo, your 
roctal temperature w l l l  be aersurod during t h e  8cCllmatlon bCb8iOn8. The rectal  
themameters are flerlble prom vbioh m y  be rraewh8t.rtnplO8~ant t o  lnstrt the first 
!;me, but 8re aot hwmful- Dwlng the Wort stPo88 Tmt8 (and t o t a l  body water 
memurements) you w i l l  have a s t e r l l o  pl-t ic oatheter l n  yotr .PPI rein so that  we CM 
take blood s&ples. A tot8l Of -3 OM008 of Uood vi11 be obkinod for  each Heat 

Potential Risks and Hazards 

The primary r i s k s  of prr t ic lpl t ing i n  t h i s  s t u d y  are those 888OClated w i t h  (a) 
phy8ic.l efercise, (b )  hyperthermia, ( 0 )  hypahydr8tion mb (d) vonoub oatheter iut ion,  
md the additional r i s k s  or the oanbinationa of these. The s t r e s s  or oxercise, and 
kapecially maximal effor t ,  lncroa8es .the pdrmtlal for uncovering 8ndIor rggravating 
prcoxisting cardiae problmb. Therefore, the alectrooardiogrm w i l l  be displayed on 
VI oscilloscope and periodically monitored. Hustle mo~enoss, ormps, nausea and 
pnorrl fatigue may a l so  result trar exercim; a 8  pain m d  d i s ~ ~ f o r t  is temporary 
md not deemed harmful, nla3ud8cment or 8ecld8nt (i.0.. falling on treadmill) can 
%sul t . l n  bodily inJury  during phy81C.l .xerCibe. The r i s k  of this i s  probably less  
awing the supervised ac t iv i t ios  w e d  i n  8 study than in un8upervised exercise, free 
play or ompetit ive sports. Also, Worthlag 331 18 8 r i s k  ~ssoc ia ted  w i t h  the 
aderwat er we1 ghing prooe duro . 

~ i m  body tampcratw8s w e  expeotod i n  the acclimation ressiom .nagHeat Stresa 
rests: so both s k i n  temperrtwe u r d  r8ct.l temperature w l l l  be closely monitored. 
)wing the Heat Stress Tests, you w i l l  be Wighed .very 50 mln and provided water t o  
maintrin the desired hydration level. Also, moh.dulqfor programmed drinking vi11 be 
.wed during the oxercise bouts 88 well 88 aftor t h e  Heat stress Teets. Testing w i l l  be 
discontinued, and you ~111 be ramred t o  a 0001 rnviroment mhould ygur rectal  
tbl~perrture exceed 104.0 P, Sf the rate of t 8 I n p r A t W U  inworse oxceeds 1.1 F in five 
minutes or i f  your heart r a t e  oxceeds 180 k . t 8  por minute for 10 ooneecutive minutes. 
ForothLs s t u d y  the cope temperature end-point mrlterion ha8 been oxtended tram 103 t o  
104 F on a U88e-by0C8Se basis. Howevw. sedioal 'monitor w i l l  pay p . r t i C U l 8 r  
a t tent ion t o  t h i s  physiol-ogioal variable Uur39g %he Heat Strms Twts. Even if t h e  
above l i m i t  haa not been reaohed, symptms m d  81-8 of impending heat illness, such 

These t.8- w l l l  )s upar r tod  by 8tlWt 2 days. 

St-8 Tost. 



performed routinely i n  the United Stat-, and the lw level of radiation i s  8880Cirted 
w i t h  no known risks. 

There arc no known herlth rieks 88sociated w i t h  mall, d i lu t e  mounts of ethanol. 
The othurol bw the r i s k  of short-term intaxlortion; Jmwever, this t o e l i ~  w i l l  subsfdc 
before you are released. mere is 8lwrys a r i s k  of lnfuartes inadvertently becaning 
oontrminrted. Houevef. p8thogen free othmol buikble  f o r  intravenous infu8ion 8nd  



STUDY OUTLINE 

I, VOLUNTEERS: 

Thir ty  healthy male volunteers leas than 35 years of am. ?ifteen will 
have low phyrical qitness level8 urd f i f teen w i l l  have high physical 
i f t n e s s  levels.. 

I1 . PRELJHINARY TESTING: 

a. Waximl aerobic power t e s t  (treadmill). 
b. H y d r O S t 8 t i C  weighing for body composition. 
c. Sub-xima1 treadmill walk a t  aelecttd grades. 

- I f f .  HEAT ACCLIMATION PROGRAM: 

a. SSOC, 20s rh environment. 

e. Yalk on a 2% t r e a 9 l l l  grade. 
b. TWO how8 per day f o r  4 t o  10 drys. 

I V .  BODY FLUID WEASURPJPSTS: 

8. Tot81 body water by ethanol dilution. 
b. 
; Blood Research Laboratory) . Blood volume measurements by rrdioactlve albumin and chromium (Naval 

- 
V. HEAT STRESS TESTS: 4 US-?-. 

-- 

a. 4goC, 20s r h  environment. 
b. Three hours of submaximal exercise or u n t i l  dl8COntinUed becau8e of 

erh8ustion, or achievement of established cr i ter ia .  
c. 'two Heat Strear Testa w i l l  be completed w i t h  the 8UbJeCt8 

euhydrated, and two tes ta  w i l l  be oomplekd e t h  the wbJeot-8 
dehyaratea by 81 of their to ta l  body water'. 

d. The dehydration w i l l  be achieved by limited water and food intake 
oumbined with oxercise-heat atress on the day preceding the Heat 
Stress  Test. 

' 


