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ATOWC ENim CoMM$slON
Perm AEc.313 -
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" " ' ' * * * ' " " " * ' ' - ' ' "' m- APPLICATION FOR BYPRODUCT MATERIAL LICENSE

,

INSTRUCTIONS.-Connplete items I through 16 If this is on initial opplication. If opplication is for renewal of a license, com-
4

plete only items 1 throvsh 7 and Indicate new information or changes in the program os requeseed irlitems 8 through 15. Use.

supplemental sheets where necessary. item 16 must be completed on all applications. Malt three copies to U. 5. Atomic Energy
D. C. Attention: Isotopes Bronch, Division of Licensing and Ragulation. Upon opproval of this

Commission, Washington 25, ll receive on AEC Byproduct Material License. An AEC Byproduct Motorial License in Issued inopplication, the opplicent wi<

eccordance with the general requirements contained in Title 10, Code of Federal Regulations, Port 30 and the Licensee is sub-'

lect to Title 10, Code of Feelecol Regulations, Port 20.
4

2

4, (e) NAMI AND Sittfi ADDetSS Of APPLICANT. (insfetuteen, firm, hospesol, (b) Statif ADDRES5(ES) At WHICH SYPAODUCT MATERIAL WILL St USED. (ff
person. e c ) ds#eeen# from I (a) }s

Department of the Army,,Fitzsimons General 1. For.t Devens, Massachusetts

Hospital'and U'. S. Army Medical Research and
- -

2. Sumra.t of Pikes Peak, Coloradoi<

Nutrition Laboratory . . .

Denver, Colorado 80240
~ ~

, . .
3

3. PetylOUS LICINSE NUM8fA(5). (if shes is on applecoteen for renewel .of o2 2. DEPARTMENT TO USE StraODUCT MAff alAL
- won.. ,a.os. d.co.o o,.4 .e n be, )1 - -

U. S. Army Med.ical Research and Nutrit.-ion

and Amendment No.1(A66)
, ,,.

License No. 5-46-13
Labon3toEolomdoFitzsimons General HospitalDenver,

4. lHDlVIDUAL U5te(5). (Nome end teile of indevedwolfs) who well use or directly 5. RADIATION PSOff CTION officer (None of pwson desegnefed as rodeofien pro-
swerves 6 wee of bypressert mo erial Geve to neng and esperience en teems a and Ascean efecer .f .8her fhon indevedwol user. Aftoch resume of has Weneng and u."

s

I9) pwmace os m seeme 0 arad 9.)

} As specified in License No. 5-46-13 (A66) As specified in application (dated Dec 6, '63)for

Condition 12 and' Amendment No.1
License No. 5-46-13 (A66) and application dtd
March 12, '64 and Amendment No.1. s

.

6. (e) BYPRODUCT MAftelAL. (tiements (b) CHEMICAL AND/OR PHY11 CAL FORM AND MAXIMUM NUMSEA Of hulucualES Of EACH CHEM' CAL AND/04 PHYS.
and mos number el each ) ICAL PORM THAT YOU WILL PO55455 AT ANY ONE flMf. (if sealed avace(s), also sfase nome of monvbclurw, medel

,,v 6e,, av.nbe, of semes and mo.emum , y some )
.

A. Carbon-14 A. Ascoibic acid A. 0.5 me!

a

'

1

.

4

.

|
-

F, OtSCRIM PVAPOSE FOR WHICH SYPRODUCT MATEtaAL WILL M USED. (if byproduct mesorel is for % mon um." sepaement A (Form AfC-3130) must be com-
pleerd m lov of sk.s esem if byproduct mosereof is m the form el e sooAnd source, include she neo6e and model number of fhe soorope centener and/or devece en
whuh she source will be s#ored and/or used.)

i

See attached Appendices Nos.1 and 2
'
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- Paren AEC-113 (5 58) P89eT=*
TRAINING AND EXPERIENCE OF EACH INDMDUAL NAMED IN ITEM 4 (Use : ' sheets if accessary)-'

8. TYPE oF TRAINING
DUeATION OF ON THE JOS FORMAL Cout$tWheat TRAINtD TRAINING (Cirtle onser) (Cirrle ans.or)

e. Ptsaciples and proctices of rodiohon
,,ot-e on NA Yes No Yn No

, b. Redioactivity moosurement stonderdiso-
bon end mondoting techniques and in. NA Y.s No Yes No

'

struments . <

'
c. Mechemobes and colculations botic to the y ,,

use end moosvtoment of todiooctivity.
,

NA

d. Biologacol eNects of rodiation- NA '" "" '" **
,

k 9. EXPERINCE WITH RADIAfloN. (Act,,el use of rodsossosopes or equivalent espereence.)

50TOPt MAXIMUM AMOUNT WHEtt EXPERitNCE WAS GAINED DURATION OF EXPERptNCE TYPt OF U$t

;

NA,

i

10. RADIAfloN DETECTION IN$TRUMENTS. (Use supplemeatol sheets if necessary.)

TYPt OF INSTRUMENTS NUMSER RADIATION $ENSfflylTY RANGE WINDOW THICKNESS U$t 5 i

(klude make arid model number of each) AVAILAtti DETECitD (ar/hr) (mg/ce') (Monetaring, surve,eng, measuria0) I

.1

i As specified in opplicatiC n (dtd Dec. 6, ' 63) for License No. 5-46-13 (A66) and application ,

dotsd March 12, '64 for Amendment No. I l,

i
'

-

i *

11. METHOD, FetOUENCY, AND STANDARDS U$fD IN CAU$ RATING INSTRUMENTS LISTED A60VE.

As spscified in opplipotio'n(dtd Dec. 6, '63) for License No.s5-46-13 (A66).ondrpplication.

dated March 12, '64 for Amendment No.1 ' -

12. FEM SADGES, DO$1MtTth$, AND SiO A$$AY PROCEDutt$ U$tD. (For fl6n badges, spec.fy method of col,brahap and proce mg, or nome ei s6ppher),

As specified in application (dtd Dec. 6, '63) for License No. 5-46-13 (A66) and application' j
d: tad March 12, '64 for Amendment No.1 l*

i
INFOeMATION TO BE SUSMITTED ON ADDITIONAL SHEETS - ! t15. .C,m3 AND EOet, MENT. Desc. ,o oter, sc n.s ca .e . he .. no sMro,. cent. : |

w"W"4 6 PROG 8AM.rL AL"* 'Pf '"W" ^#L!2n'M.n.rs sh
...n.. ,vgs. e,"d y 's,q4'MY: i '

14. RADIATION PROftCTION Describe the rodeohese protection progrom mcludmg'cAnwei moosures. If opptwot.on sevees soo6.d seveces, submet look
s.st -.dv es .t ,e o,,6cebie, no . ...in.. .a .sp,ieme a s.sn

,ea.,. ieou .esH,6 Dec ysnes e., y,u- . Mar. ; .n Yo~er,Lic.
oa e,,o,. imt.oi ,a se~.

L No. 5-46-13(A66) and Src.. As No.if d II. M
ice ,me ueno-e ,a ,e.e.,.eme c ic tions dtd 6e 8ppendices I and 2.3 and 12 64 rencf. ,

iis we.$TE Di$eOSAL. ie . ce..e,cio s,e dis,essi se,vice is e.,io,ed, s,eci,, n e on co.,on,.

x WL'",'M*tt''~m" ~e' rWr'wt'atd *fef"xh,'.ise, su,e?Nay4iedb5ipen o, ,.ethodsgngiig* *;*.A 19i',tf9'
- '

c afer 4 y We = mwet he e mpleted by applicesit)~

le. THE ,.PPLIC ANT AND ANY OFFICIAL E~ ~ TO * 'd4}if)C ON St HALP OF THE APPLICANT NAMED lt' ITEM l CERTIFY THAT THl$ APPLICATION 85 i

PetPA4fD IN CONFORMITY WITH TITL 1 86 OFFEDftAL , PART 30, AND THAT ALL INFORMS ' ON CONTAINED Hitt|N, INCLUDING ANY j
$UPPtfMENTS ATTACHED HERETO, ANQ COftOCT,JO T

OF OUa KNOWLEDGE AND YUkF.rmy, FGH, and U.S. Army Med.
4

j

f k v/g .c. N i //' p '
/, Dept o

Ach. & Nutr. Lob., Denver, Colorado,

92 V ,_c3
,

- A ,ucone item i jt.,.>.~ 19
-

N
({.,,.;'9V . q, * ,0Edwin 1. OverSolt', Col, MC

oou _ c~,
ay, n

1
~ a'',

,

IhairmanAAdiolsotope Committee 1:- 5
'

T.ti. s c.,t,#,.n on.c o. Iu,. y
,,,

I >w

WAaNINe.-18 U. s. C.. Section 1001sM194 8; 62 Stot. 749, makes it a criminol opense to make a willfully false stasement or,

**;tesennot.oi to any deportnwne or ogency of the UniMd Stones os to ony motser .ithin its jurind.ction.
, , ,3

v 5 60vsmaass#7 7.'ItYle6 Orrecs 4 sHI nc-stsess6 e a
* - r .

- -- . , - - - . - - - . - - _ - - _ _ - - . _ -
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4 UMfft) $fiffs AfoessC (seeOT Conwasssao.e

'"~ i'eY.* APPLICATION FOR BYPRODUCT MATERIAL LICENSE '"" ."~~.dA meosoi(i .e
* ' ' * ' ' SUPPLEMENT A-HUMAN USE

If byproduct motorial is for " human use" (internal odministration of byproduct motoriol, or the rodiation therefrom to human beings),
complete this supplement and ottoch to the opplication for byproduct material license,i

I, le) USING PHYS 40AN'S NAW (b) NAW AND ADDetSS Of APPUCANT (if eserent from 1(c))

As specified in License No.5-46-

Bo(.1 ) Condition 12 and Amenc _.

13 A66i
.

:
2. THE U54NG PHYSICIAN INDICATED A60VE 15 UCENMD TO DtSPtNSI DRUG 5 IN THE PRACTICE Of MfOct*(a BY A STATI 04 ftterf0tY

Of THE UNITED STAtl5, THf D15ftlCT Of COLUMalA,04 THE COMMONWEAlfH Of Puttf0 22'O.
YES NO

NA C af AMs wit
,

3 A STAf tMfMT Of USING PHYS 4CIAN 5 CUN6 CAL RADIOISOTOPE EXPEtifMCE (PAGE 3 Of THIS SUPPLEMENT)15 5USMITTf D IN SUPPOST
OF THIS APPtlCATION. IF ANSWtt IS N1Q, USE PAGE 2 Of THIS SUPPLEMENT TO IXPLAIN OR Rf Ff t TO OTHf A APPUCAtlON 04
RELAft0 DOCUA4fNf 5 ON WH4CH THIS INFO 4MATION APPEARS. Yt5 NO

NA C=af Auswit.

PROPOSED DIAGNO5IS OR TREATMENT

4. (a) DESCASE PuePOSE FOR WHICH SYPRODUCT MAftelAL WILL DE U$fD INCLUDING SPf0ftC CONDeflONS OR OtSEASES TO N DIAGNOSED 04 TWAftD
(Use page 2 ef neces.ory):

As specified in Applications dtd 6 Dec. '63 and 12 Mar. '64 for Lic. No. 5-46-13 (A66) and
Amendment No.1. Also see Appendices 1 and 2.

m o MICAt ,Osm ADMlW5neeD.

Ascorbic acid (Carbon-14)
(Amend. No. T. pplications dtd 6 Dec '63 and 12 Mar.'64 for Lic. No. 5-46-13 (A66) andAs specified in A

Also see Appendices 1 and 2.
.

-

(c) De5 Case PeOCeDure5 wHeCH wilt se Osseavt0 TO MINIM 12t HAZARD PROM HANDUNG, Sf0AAGE, AND DISPOSAL OF THE SYMIODUCT MAftelAli

As specified in Applications dtd 6 Dec. '63 and 12 Mar. '64 for Lic. No. 5-46-13 (A66) and
Amendment No.1. Also see Appendices 1 and 2.i

;

idl DESCarTION AND SKffCHES Of SPEOAL DEVICES TO SE USED FOR ADMINISTERNG SYftODUCT MAftelAL TO HUMAN BilNGS Atf,

I '63 'On^cNM**TfoD'cT ond^8hnci.N'. f.' Aks *sN /"p'p^el"*I" " "
-

(2) ON FILE WTfH THE 150f0 Pts EX1D440N CiCes 0 . Vf5 NO
Atfee TO APPUCAflON NO OACLI ANSwTA

; 5. (a) PROPOSED DO5 AGE SCHEDUlt.-In millecvries for internally admensstored byproduct material other tison descrete Raed soences; and in reentgens or rods, os
appropriate, for anternal or enternal irteechon frem escrMe fined sources (sp>ld seeds, cobolf needles, etc.) state seporately for each conet on or d: cease
( e , e 2 0 nuessorys

i

As specified in Applications dtd 6 Dec. '63 and 12 Mar. '64 for Lic. No. 5-46-13 (A66) and
Amendment No.1. Also see Appendices 1 and 2.4

I

e

(b) NYtSilGAfiYt PSOPOSAL FOR EXPitiMf MTAL, NEW OR UNU5UAL HUMAN USES 15 ATTACHED. (Aseechmentd g
shewld include evolme of condshens to be eveh-ted, inc4wdog dose from enimal studes and/or ebefract of leereture '" *'

=a.~nce w -r. -m6- and we of eM = (u see er-P, m-i6-t eAs spe cified in Applications dt[8'g
'

63 and 12 Mar. '64 for Lic. No. 5-46-13 (A66) and Amendment No.1. Also see Appendice!
4. F DVPRODUCT MAftelAL WILL ,teQTE OSTAINED IN PRfCAtletAft0 FORM FOR ORAL ADWNI5ftATION OR IN PefCALISRAfl0 AND SittIUZED FORM PORp

PAatNff tAL ADWD457 RATION, DESCAltf IDENTIPtCAflON, PROCES$4NG, AN D STANDA212ATION PROCEDutt5,,

As specified in Applications dtd 6 Dec. '63 and 12 Mar. '64 for Lic. No. 5-46-13 (A66) and
Amendment No.1. Also see Appendices 1 and 2.

7. THE PeOPOSED U5t OF SfPRODUCT MAftalAL HAS OftN,08 WILL BE, APPROYtD SY THE Mf t% CAL 850f098 COM.
M8FitE. OGCLI AN5 Wig Yts NO

.

HOSPITAL FACILITIES FOR INDIYDUAL PRACTICE USE ONLY

'.
8. (e) THE APPtlCANT HAS COMPLEft0 AntANGtMENTS FOR A HOSPITAL TO ADMif RADIOACTlvt PATIENT 5 WHEN.

Evtt ADVISASLt. OllGf AN5Wre Yt3 NO

(6) A COPY OF N5TRUCTIONS TO DE PURP45HfD TO THE HOSPtTAL AS TO RADIOLOG8 CAL SAPtfY PRfCAVilONS.

TO er TAKEN AND AVARASLE RADIAflON WSTRUMENTATION IS AffACHED CSCLE AN5weg YES NO

, , _ . . .. . -

M-' ,yw e- ,
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0 0-411 APPUCATION FOR BYPRODUCT MATERIAL UCENSE OC u o.o.i' " '
' SUPPLEMENT A-HUMAN USE

w. , w ow i., , ,% %ec:: ~ n ,,- m.
.

4

1

See Appendices 1 and 2 for additional information.
'
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|. APPENDIX 81
~'

1

Asserbic Acid Requirements of Men Egomed to High Altitude Stress;
:

I
l'

i Arvtyvney (1) lies pewvleusly sported that vitamin C regulvement is incesased
'

! In pilots subjected to high altitude shess. Since a method to gpeoximate the octuel
! utilisation d esseeble ocid, by the use of Cid labeled oneseble ocid, in men has been

developed by this laboratory (3, it Is cni that permislen be granted to label:
human volunteers with L-osesebic-1-C 4'ocid at Ft. Devens, Mossochusetts and at1

!
j the vesserch site en the summit of Plies peek, Colorado. The subhets to be used ove .

18 2j the some ones who will be used for dw high altitude study described in Appendix

) The ableet of this seperiment is to deteneine whether or not thee. Is any actuel |
I

change in viteseln C pool slas and este of utillastion In ahlects subketed to high
;

i oltitude shoes. Only those volunteer subjects over 21 years of age will be employed .

In these studies. )
| Emperimental Desly
!

| Four groups of subjects, consisting of M subjects por group will be labeled with
j 3 pc of L-escovbic-1414 ocid et the start and at the and of the high altitude study.

The subjects will vooelve the labeled esserbic acid oeolly under the direction of2

Lt. Col. J. E. Hansen, MC. The subjects will be beoben down into 4 groups as*

j follows:
i

| Cand!tlened
;

| Gesup la (see level)
!

i Ft. Devons (1) 20 ye does et stort of 14,000 ft study .

(3 2D pc dose et end of study (eher 3 weeks)
-

!

! Geoup Illo (14,000 ft.)
i

Pibes Peak (1) 2 pc demo se time of arrival et 14,000 ft.'

| (4 S pc dose et and of study (sher 3 weela)
.

Non<enditlened3

!

Gesup lb (see level)-

$ Pt. Devons (h 2 pc dose et stort et dudy
(3 a pc dose et end of study-

i
; Oseup lib (14000 ft.)

' *

| Mbss Peak (l) B es does et tien di ortteel et 14,000 ft.
; (9 S ee dem et and of study (eher 3 weels)

-
.

.

|
1 . .

O ja- d:.. ._ ,, , , ,4 - , ,<

f . . . ~ . . - _ -.. , ,_
, _-. . - _.. 2

. . . _ . ~.m.. .m. ,..

.

, -
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1

p. .

j h skjects will moelve the mye of L-esomete ocid at 0000 in the moming.
'

Meer this, they will be required to onlleet a conylete 244our urine sonple. A
300 ml ellquot will be telen for the isolation of the labeled escorbic acid and total
omalle ocid C14 estivity. Whole blood and wrinary asonele ocid determinations<

| will be made on the day that the meiects ove labeled, then only prinary exemtion
:
I of escoale ocid will be detennined for a 4 to Swioy period following the Ingestion
s
; of the labeled asce66ste.
,1

! As neced previously, each subject will be kdeled twice, once of the stort of 14
the study and then ossin et the end of b study. The total dom of L-oscoeic-14

1

1 ocid will not exosed 40 pc in any meiect.
1
e

! Feellifies
,'

There om excellent facilities ovellable et both Ft. Devons, Mossochusetts and
| et the mmunit of Plies Pook, Colosode. These facilities oes described in detall in

8 . N Cid labeled esomete ocid will be lept in moled eloss containers2Appendix
until it is to be administemd and then only a mMicient amount reeded to label the

!| me)ects will be opened.
'

i

| Tsunoortwlon, Wesso Paducts and Monhortne l

|
.

All.asterials will be ;..g :t f togedier with the investismors by automobile |

i er elsplene. The lessepe will be conseined in a seeled glass container (each viel
! will eeneeln a total of 50 pc). These, in sven, will be plooed in a sooled plostic
! conseiner when ;._g:tf. Unused portions of the isotope will be retumed to thej

lebevotory in the some fashion of the conclusion of the study. All redlooctive urine
| samples collected from the subjects will be ;._4 Ef bock to the moln Denver
!

laboratory in proper containers. Further, all evenspoeteelen of the isotope or specimens
| will be properly monitond. Other meternels sue os glosswom, pipettes, etc. will
i

be estvmod to the moln labonetory In Denver for disposal or decontamination as
i

ipecified in Appilootion for Lloonso No. 5-46-13(Ad6). Nr will be no dispoel
| of redlooctivity or deconeominetlen of any equipment et eittwr Ft. Devons or of the !

! asemit of Piles Peak. Further, the egerimentel oroos at both Ft. Devens and ofj
i Pfles Pook will be continuously manhosed for sedlooctivity.

14

|
Further, it should be pointed out that these is no other route of excretion of C

1402 is fennedoctivity other then the urine enereted by the skjocts since no Ci

|
fign th6.lelseled essorbees.

,

- n
|

v

,

|

<
!

*

! .

4

! $
,. , >,.*
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; . .
t

)

1

I

I

I

e

!

l

I

,

3

9

w <...v, .. .-%.w .4 -+ce-- ewe- -. ee..: ..m-wes.- **+w _wwem egy % % g ,mw.we4e

,' _. ._ _ . _- _ _ . _ _ _ _ _ _ __ _ _ _ _ , _. _ , , , _



- .._. . _ _ _ _ . _ . _ _ _ - . .. _ _ _ - . . _ . ._

# Lfro 3cet No. 3A012501A8: MILITARY ENVIRONMENTAL MEDICII-

,

Tcsk No. 01 Military Environnertal Medicine
Sub-taak No. 70 High Altitude Studies

.
USAMRNL

REVISED PROTOCOL 31 AUGUST 1964
i
;

! High Altitude Studies

Study No. 4 Physiologic and Biochemical Studies Related to Performance in,

Healthy Sea I4 vel Soldiers at 14,000 feet as Affected by,

Physical Conditioning, Transient Intermediate Altitude
Exposure and Acclimatisation

;

! Authors: Consolazio, C. F., J. E. Hansen, and others

I. Backaround:

The military need for further studies at altitude is apparent (1). Such
studies cannot be done using gas mixtures large altitude chambers are unavail-a

) able to us. It appears as if a militarily and scientifically worthwhile study
j can be accomplished this year at 14,100 feet on the summit of Pikes Peak, |
1 Colorado, by this Imboratory with the necessary assistance of many individuals ~

and agencies.,

1

| A pilot study in early 1964 from this Laboratory (2), as yet incompletely
. analyzed, showed many interesting findings:
4

) a. The reduction in maximal physical performance at 11,400 feet
; was approximately equal in subjects brought from sea level or 5,200 feet and

was greater than in staff members who were generally older and less fit.,

<

'

b. Subjects brought from sea level had significantly more
symptomatology for several days.

c. Maximal pulse rates were slightly lower and resting pulse
rates gradually higher during three weeks at altitude.

d. Maximal performance was significantly higher after return i
'to sea level.

e. The (55 complex of the electrocardiogram shifted rapidly -

with altitude changes.

f. Dietary changes were minimal.

3 Closed circuit basal oxygen consumption was slightly increased
at altitude.

,

h. Maximal breathing capacity (BfPS) is 27% higher at altitude*

than sea level.

.

W"* * 4- 9. 8 aim + w.qEe. .opistw m issi,= . . e e aar ws - a .w% 'e> , mwe*= e v. e .**w- . + . - % 4+ w we=* *_ * * . ==u.. v.h., ..,,,,,.%-

- -. _ . _ . - _ _ _ _ ._ . _ . _ . _ _ _ _ _ - - _ _ _ _-
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4

-

1
.

,

"

,

*

i

;.

j We also observed in some subjects persistent fingernail cyanosis for as
; long as 20 minutes after maximal performance testing and in several individuals

more subjective dyspnea during performance testing after several days at!
-

] altitude. We made no measurements of resting or exercise arterial oxygen
2 or 0 pH, lactate, or pyruvate. We had; saturation, partial pressures of CO 2

1 no estimate of maximal aerobic work. Recent observations at 14,100 feet

i show a decreased percentage of oxygen extraction during heavy exercise -
falling below resting levels.

,

i
A major controversy concerns the alveolar-arterial oxygen gradient;

; at altitude. Iteduction in the gradient would be of value to the altitude

i resident. Lil'ienthal et al. (3) found no difference between altitude and sea
i level; Houston' and Riley (4) and seversi others found a decreased gradient at

altitude. Most recently Terman and Newton (5) found a variable but usual
,

decrease in the same subjects whereas Kreuser, Tenney, Mithoefer, and Rammers
(6) found a higher gradient in Andean natives than sea level residents.'

;

Many attempts have been made to estimate maximal oxygen constaption
without the actual performance of maximal work and to estimate maximal
aerobic work capacity. Wells, Balke, and Van Fossan (7), using rapidly4

| increasing exercise and venous lactic acid values, found a substantial rise
in lactic acid when the pulse reached 160; with a striking rise in lactic

4 acid, RQ over 1.0 and no further rise in " oxygen pulse" with a pulse of 180.
Wyndham, Strydom, and Williams (8), using six repetitive exercise levels

,

aa4 arterial or "arteriolized" lactate and pyruvate values found anaerobic
metabolism (e.g. excess lactate) recurring in well-trained' individuals at

! 55-60% of maximal oxygen intake and 45-50% of less fit individuals. Strydon
(9) states that a 15% increase in aerobic metabolism occurred with only ten

i days of extensive physical conditioning. Arterial or arteriolized lactate and
j pyruvate measurements have not been reported with simultaneous continuous i
4 oxygen constasption and carbon dioxide output during rapidly exhausting |

| exercise.

II. Questions to Answer:

| 1. Are the symptoms and performance equal in conditioned and
unconditioned subjects brought rapidly (seven hours) or gradually (two weeks),

' to 14,100 feet from sea levelf
,

2. Is maximum performance measured at sea level in conditioned |

or unconditioned subjects remaining at sea level for four weeks equal to .

performance in subjects living at 14,100 feet for four weeks or subjects
| living at 5,200 feet for one week, 10-11,500 feet for one week, and 14,100
'

feet for four weeks? .

.

-.
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!
i

4

= n- e- +* e,p ,

e v. -. . _ . -



- . _. - . - -- - . - .- . _ - . - . ..--- -. . . ... ___ ____ _ __.-_ -_.. ...

-,

' .
. .

;
*- .. .

.

4
;

, .

3. Can we estimate accurately anxinal aerobic work capacity from our> ,
present or modified maximal performance test?

;

4. Is open circuit basal oxygen consumption equal at sea level and
.

14,100 feet?
.

I 5. What is the A-a gradient for oxygen at sea level and 14,100 feet

j at rest and during exercisef

) 6. Does arterial desaturation persist after maximal exercise after the

; subject is comfortable? If so, does voluntary hyperventilation or les movement
| reduce it?
!

j 7. How long does it take after maxims 1 performance for pular.,.
; ventilation, oxygen conseption and carbon dioxide output to return to basal

levels at sea level and 14,100 feett

:

8. Are IKO axis shifts equal in conditioned and unconditioned subjects
at 14,100 feet and sea levelf,

! i
; 9. Are there changes in the serum electrophoretic or fat patterns 1

: with acclamatisation? I

|
;

| III. Experimental Design:
J

! A. Subject selection

i 1. Subjects will be non-obese, Caucasian males, ages 17-25,
i residents of less than 1,000 feet altitude and in good physical and mental
| health.
:
! 2. Fifty potential subjects will be oriented and screened by
) altitude and medical history questionnaires. After explanation, subjects must I

! sign statement of desire to volunteer.
i

) 3. Each volunteer remaining will be given a brief physical*

! examination, chest X-ray and electrocardiogran. Anyone with significant ,

'
! cardiovascular, pulaanary or neurological disease or defect will be excluded.
' Screening will preferably be done at 2 or 3 posts in the eastern United States.

If this is not feasible 50 subjects will be sent to Fort Devens, Massachusetts.

: for screening. Twenty four subjects will be retained for study. .

B. Grouping

. 1. Subjects.will be divided into 2 sections on 30 August, one
I of which will undergo conditioning and one of which will not undergo conditioning.

On 15 September each section vill be divided into 3 subsections, each as similar'

j as possible. The six subsections of 4 volunteers each will become groups
i

; 3
i

! .

t e
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Is, Ib, iia, iib, IIIa, or IIIb on the basis of the flip of coins.

No. Subjects Group Conditioning 14cale after 20 September
i

l 4 Ia yes remain at sea level
|

!, 4 Ib no remain at sea level
4 .

4 iia yes 1 wk 5,200'; 1 wk 10-11,500';
j

l 4 iib no. 4 wks at 14,100' & return to sea level
;

4 IIIs yes 4 wks at 14,100' & return to sea level
j

4 IIIb no 4 wks at 14,100! & return to sea level
:

j C. Conditioning progran and field condition and aptitude testings
.;

1. All subjects will leave weekly measurement by field testing
.

of their condition and aptitude frora 27 August until 10 November. After division
,

: into groups a and b on 30 August, all group a subjects will undergo intensive
j conditioning on a daily basis (excluding Saturdays and Sundays) from 8 September

to 10 November. No subject will have practica for aptitude testing. Group b'

! subjects will not be a11oved to participate in vigorous physical exercise or
vigorous competitive sports except as necessary to measure their condition and

;

aptitude weekly.-

t
.

2. From 10 November until 29 November it is recommended that
all subjects be on convalescent leave. During this time they will be free to'

i amorcise as much or as little as they desire.
,

.D. Critical measurements.

| 1. Open circuit basal osygen consusption and pulses will be i

! perfonsed several times at sea level and Pikes Peak in groups II and III subjects, j

| k. Maximal performance testing with the bicycle ersometer and
: accessories, to' include arterial and venous catheters will measure > continuously

or at selected times the pulse, blood presure, electrocardiogram, cardiac output'

i by dye dilution, temperature, ventilation, oxygen consumption, carbon dioxide |

output, and arterial osygen saturation, p0 , pCO ' total carbonate, pH, hemotocrit, !
2 2

lactate and pyruvete, subjects will go to bed before 2000 hours the nite before i
;

,

testing and remain fasting until completion of the study. Subjects will become |'

basal and rest'one hour supine after catheters are inserted. After 10 minutes |

! measurasent sitting on the bicycle, subject will pedal at 60 watts resistance
for 15 minutes, 90-120 vetts. (to approximate 50% maximal sea level oxygen<

.

consusption) for 10 minutes and 140-250 watts (single level selected to cause'

:

,?

!

'
! '

.

: . ,

;
.
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i exhaustion in 5-12 minutes at sea level). Measurements will be made for 75
minutes after the end of exercise. Blood loss will approximate 150 mi per

|
run. This test will be dona initially and finally at sea level on all volunteers

|
and twice while at altitude on groups II and III subjects.

] 3. Maximal perfonnance testing wfth the bicycle ersometer
without blood samplina will be done approximately a times on each volunteer.;

|- After resting for 5 minutes on the bicycle, subject begins pedalling with
wattage at 60. Wattage is increased by 10 ustte every 30 seconds until the

; subject stops pedalling from exhaustion or medical interventions. Pulse,
j ventilation, oxygen consumption, carbon dioxide output are measured before and
; during asercisa and for 20 minutes after.

4. All blood specimens required for other analyses (protein,
; fat, endocrine) will be taken thru catheters, thus avoiding any other vedi-
j punctures.
i

1 5. Vital capacity,1 second vital capacity and maximal
j voluntary ventilation will be measured before each maximal performance test
j without blood sampling.

i 6. The Harvard step test with measurement of time up to 5
! minutes and pulse 1-1%, 2-2% and 4-4% minutes after esercise will be done
j weekly on all subjects.

7. The alveolar C02 will be determined twice daily with changes
in altitude and as necessary to determina the change thereafter. Expired

!

| (Baldane-Priestly) and rebreathing (Campbell-Howell) methods will be used to
indirectly measure arterial and mixed vens,us pCO '2

| 8. All subjects will fill out standard symptomatology
| questionnaires nightly after supper.

! 9. Nude body weights will be measured every morning before
j breakfast. ,

,

10. EEGe will be done before altitude exposurg early and late' .
in altitude exposure and 3x after return to sea level.

;

E. Other desireable measurements1 '

1

1. If a standard ration can be furnished, food and fluid
i intake will be recorded and complete stool and urine collections will be !

. made. Volume of urine will be measured and an aliquot naasured for pH, |

| total CO2 and specific gravity fren 14 september to 10 November. If a |

standard ration cannot be furnished these measurements will not be made.'

1
!. .

.

f 5,
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2. Psychometric testing as determined by Dr. Wayne Evans.
,

I 3. Tilt table studies by Dr. Imren Carlson, University of *
! Eentucky.'

l

i P. Staff augusneation required
i
! 1. Company grade Army officer with Ranger training, physically~

i fit, to administer and supervise a vigorous physical conditioning program for
i subjects.
: *

! 2. Three non-commissioned officers or specialists colected or
! approved by officer above, each one :.apable of supervising 8-12 subjects and
; administering vigorous conditioning yrogram to half of their subjects.,
,

; | C. Precautions
i I

L | All subjects will be volunteers and will be able to terminate

! i their participation in this study at any time without prejudice. No subjects
,

; I with known significant cardiovascular, pulmonary, or neurologic disease or |

| deficit will be accepted. A physician will be present at all times during'

maximal performance testing and will have the authority and responsibility to'
i.

j!
terminate any portion of the study at any time he considers any unnecessary i
or significant danger to esist. Guygen and resuscitative drugs will be i

i available at all times.

| E. Discipline
i
' Discipline necessary to accomplish the objectives of the study
| and consistent with proper military. behavior will be maintained.

I. Dates '

'

Participation in the Port Bragg study by many members of USAMBEL
in August and early septesber prevents initial performance measurements before'

31 August 19M. Because of the uncertainties of the autumn weather on the
summit of Pikes Peak, all measurements on Pikes Peak should be completed by
30 October 1964,

1. Interview and select company grade officer as soon as possible -
before 15 Angust. Presence required 24 August - 13 November 19M.

.

2. Interview and select three N00's. Presence required 24 August -
13 November 19M .

3. Notification to one or more sea level posts in early August 19 %
requesting volunteers.

6 |.

.
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4. On 24-26 August interview and screen 50 volunteers.
*

5. On 27 August measure on all remaining volunteers field test,

| condition and aptitude and on 28-29 August assimal performance on bicyclei

ergameter without ouygen consumption or blood sampling.
:

i 6. On 30 August select 24-26 volunteers and divide into sections'.:

!

7. On 3 September and unekly thereafter until 10 Novmaber
| (Pridays or Saturdays) measure field test condition and aptitude on all subjects.

*

i
In addition test will be run one astra time on the Monday or Tuesday imediately,

after groups II and III arrive at Pikes Peak. (Concomitantly once astra for'

group I at Devons) ,

,

,

j 8. On 31 August to 5 September measure one bicycle argonster
performance test with arterial and venous catheters and one maatsum bicycle

;

j ergsmater y'erfesmasse test without bleed sampling on 12 volunteers undergoing
canditioning.

9. On 8 September begin the daily conditioning program.

10. On 8-15 september measure one bicycle s'rgonster performance

|
test with arterial and venous catheters and one assimum bicycle ersometer
performance test without blood sampling on 12 volunteers not undergoing2

,

conditioning.

| *

11. On 14 September begin balance study on all volunteers..
Balance tensinates approsimately 10 November.

On17-18Septabrmeasureonebicyclenazimumergenster12.
perfonsance test without blood sampling on all volunteers.

13. On 20 September fly group iia and iib eubjects to Denver
to stay at USAMINC.

14. On 27 september drive group iia and iib subjects to Camp
Eale.

15. On 27 September fly and drive groupe IIIa and IIIb subjects
to Pikes Peak.

16. On 28 September to 2 October usasure one bicycle argometer ,

performance task with arterial and venous cathetere and two tests without blood
sampling on groupe IIIa and IIIb subjects.

17. On 4 October drive groupe iia and iib subjects to Pikes
Peak.

.,
,
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18. On 5-9 October measure one bicycle argometer performance
test with arterial and venous catharters and two tests without blood sampling

j
!- on groups iia and iib subjects.

19. On 12-16 October repeat #16.
.

! 20. On 19-23 October repost #18.
4

21. From 28 September to 23 October do six bicycle ersometeri
''

| performance tests on group I subjects. Length of ride and and of exercise and
recovery pulse will be recorded.

!
22. On 26 October drive and fly groups IIIa and IIIb subjects

to Fort Devons. .

,

23. On 27-31 October esasure one bicycle argonster performance
| test with arterial and venous catheters and one test without blood sampling on
;

groups IIIa and IIIb subjects.;

| On 1 November drive and fly groups iia and iib subjects to24.
|
i Fort Devons. .

.

On 2-10 November measure one bicycle ergemeter performance25.
test with arterial and venous catheters and one test without blood sampling.onj

; groups Ia, Ib, iia and iib subjects.

!
26. On 10 November totuinate balance study and recommend sending:

j volunteer subjects on conyslescent leave until 29 November.
4 '

27. On 30 November to 2 December measure field test condition
,

i
jj

and aptitude and a single bicycle argonstry without blood sampling on all l
;volunteers.i

:

I IV. Logiseins: -

,

| A. Fort Devens, Massachusetts (sea level). Arrangements are to be
made with Col. Moring, the C.0. of the USA Mospital at Fort Devens, Massachusettsj with the assistance and support of Lt. Col. Nall, the C.O. of USARIEM, Natick,

4

'

Massachusetts.
>

1. Nousing and food is necessary for up to 50 volunteers 24-29j
August; 24-26 on 31 August to 20 September, 16 on 21-27 September, 8 on 28 .

1.
Septanber to 21 October,16 on 26-31 October, 24 on 1-10 November and 24 on 29

!
i

November to 2 h eember. Nousing should include beds, mattresses, blankets,
! sheets, pillowcases, unti lockare, tables and chairs.
,

4
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2. Housing and food is necessary for enlisted staff men
varying from one to nine in number from 24 August to 12 November.

3. Housing (30Q or civilian motels) are needed for civilian .

and officer investigators varying from one to seven in number from 24 August
to 12 November. ?

D e -

4. laboratory space of approximately 1000 square feet is needed.
An area of 300-400 squara feet must be air conditioned to 20-24 degrees centi-
grade for maximal performance testing. Also necessary in this area are a
latrine, hot and cold water, showers, sinks for washing glassvere and surgical
equipment, 110 and 220 volt outlets and reasonable light. Ten 4'z8' tables,
20 chairs, 30 cubic feet of refrigerator space, 12 cubic feet of fresser space,
2 wheeled litters, intravenous stands. (2), 4 table lamps, 2-4 waste barrels,
cleaning equipment (brooms, mops, pails),1 portable surgical operating room
light, two surgical stands 0(syo) are needed.

'5. Bependable supplies desirable are 5 gallons of 95f, ethanol,
2 gallons of Westcodyne and 60 liters of normal intravenous salive.

l6. Laundry facilities are necessary for EN whites and so that
we can have 2 clean blankets and 10 clean scrub suits per day, 3 arterial |

packs per day, 10 pairs of size 7% surgical, and other surgical supplies - |
I

| the latter items requiring auto-claving. Die can bring 100 clean scrub suits,

|
30 pairs of gloves, 100 towels, 1 dosen blankets if necessary).

7. Five type I tanks of standardising gas are needed: one
j in air, one congeressed air, and two still towater pumped nitrogen, one 5% CO2i

be specified. One large tank of medical oxygen is needed.

8. An area of several seres only for field conditioning and , ,

| condition and aptitude testing is needed. Three telephone poles, 4 saw horses
I and rope only are necessary.
i

! 9. Chest X-rays will be needed on all volunteers 24-27 August
! and again 27 October or 2 November.
!
! B. Denver (USAMNL)($200 feet). Food and housing is required for 8

subjects 20-27 September. Space and supplies for conditioning and aptitude
, *

; testing are necessary.
,

i C. Camp Hale (9800 feet), p6od and housing is required for 8 subjects
: and 2 enlisted men 27 September to 4 October. Space and supplies for conditioning
: and aptitude testing are necessary.
!
;

!
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D. Pikes Peak sumeit (14,150 feet)'

1

! 1. Arrangements are being finalised with Mr. Bean Jaderson,
j District Ranger, Pike National Forest, Forestry Service, U. S. Department of
; Agriculture; Mr. Jack Sullivan and Mr. C. L. Henderson, officials of the city
! of Colorado Springs which operates and maintains the toll road to Pikes Peak

and owns the new susmait house; Mrs. Marther Dobbie who controls the wooden*

j cabin on Pikes Peak sumanit; and Mr. William Carle, who operates the new samtit
i house as a concession. All are avere of our plans and have been most cooperative.
i

2. N suunnit of Pikes Peak, 4 acres in area, is reached by a
3 toll road and cog railway, both of which will be open until the end of October.4

Mr. S$ 11 van will definitely keep tp road open, although early storms may ;I

) cause temporary closure. There will be no toll charged members of this study. ;

; There are three major buildings on the suunits the old summait house W ich is
| being resed; the new suustt house, a magnificant one story stone structure 55' x
! 110', butit at a sost of over $400,000.00, unequs11ed anywhere in the U. 8.

above 12,000 feet, with excellent heat, water, sewage, and electricity; and a |

very sturdy one story wood cabin,'20' x 30' with heat and electricity. !

|

i 3. Communications and transportation to Denver - two-wey radio )
|

i connunications will be used. Supplies and specimens will be transported 3-7
| times weekly (2-3 hours from summit to USAMENL),
i

: 4. Mr. Carle will furnish massing, sleeping and laboratory
! facilities for 16 subjects and 15 staff members if we supplement space with
{

one or two additional rented trailers. There is no space for indoor recreational
3

activities except for sedentary games. The cost of rooen and board and a few
; necessary utility alterations on Pikes Peak has not been finalised.
i l

| E. Transportation
:

j 1. There is frequent, rapid. air transportation for subjects,
staff and equipment between Denver and Boston by United and Trans World Airlines.e

i

| 2. Vehicle rental is necessary in Boston.
!
! 3. Motor pool support perhaps supplemented by vehicle rental
! is necessary at Denver.

! 4. Es11oopter service for energency use only will be requested.

| from Port Carson.
i

a P. Baligious Services
!

| 1. Subjects may attend religious services.in Boston, Denver
| and Camp Eale.
, .

'

2. At Pikes Peak, subjects will be allowed to go to Colorado.

| Springs on Sunday mornings for religious services. .

I

| 10
|
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