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| ACCELERATION PHYSIOLOGY

1 Cardiovasculor responses of man axposed
to - Gz accelerations in a centrifuge.

Candiovascular investigations were conductad in
mala volunteer subjects exposed to | Gz acceleration
Some of them did not have any previous eyperiance
of the centriluge.  Electrocardiogram. Blood pressure,
heart rete, stroke volume and cardiac output were
recorded, Accelerations ranging from 1.5 Gz to +6
Gz were applied during periods of from 30 sec to 20
min, Acceleration achieved in 10 - 80 =sac
Heart rate markedly increased as a function of acce-
|sration Intansity, reaching 160 beats/min, Decreasas
incardiac output (30—40%,) and stroke volume wars
also observed. Protection by an anti-G suit reduces
lachycardia. Accelerations induce various elsctro-
cardiographic disorders lasting several minutes after
the stress has been stopped- These are sometimes
the first symptoms of functional cardiovascular failurg,
The centrifuge turms out 1o be an excellent screening
tool. However. when, used for testing various aircraw
equipment, strict monitaring of tha subject is required.
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[Yertes, B, Viellapond, H and Autfrer, R Awiat Space Environ

Bed. BY(4) ¢ 378, 1880,

2. Davelopment, test, and svaluation of an
advanced anti-G valve for the F-15.

The USAF School of Aerpspace iedicing
{LUSAFSAM) Crew Technology Division has develo-
ped an advanced anti-G valve for pressunzing the
anti-G  suit during exposures to acceleration. The
anti-G valve now in fighter aircraft has been found to
operate too slowly to counteract the rapid onsat of G,
possibly causing pilots of high performance aircrait 1o

JUNE IDS

hlack our, loose consclousness, and/nr ligcoma fati-
gued. The tima ralationship to G-salt presstrization
uging the conventional anti-G valve was found to bo
sigmoidal, having two relatively slow pressurization
phases - ano carly,and the other late — in the suit-
inflation scheduls. These two slow phases wara
eliminated by prainilating the anti-G suit to 0.2 Ibs/In?
{psi) priar ta an inCrexde in G (called “Ready Pras-
sure”’} and hy increasing the air flow through the anti-
G valve [(called " Hi-Flow™). The Hi Fliw Ready
Prassura (HFRP) anti-G valve devalopad by USAFSAM
increased the rate of G-suit pressurization threefold.
This valve was testad on 2ight F-15 pllots, using the
centrifuge at the MNaval Alr Davelopment Centar,
Warminster Pa. When this experimental valve was
compared with the conventional anti-G valve now
operational in the F-15 aircraft, the HFAP wvalva
recaived & high degres of pilot acceptance because it
had batter valva (esponss; reduced valva error sGOres,
and allowed the pilots to lolerate high-G  exposures
writh less effort. Subsequent flight tests of 18 HFRP
anti-G valves on F-15 aircraft confirmed the wvalves to
ke relizbla, have high accsplance, and provide an
extra | G in tolerance-

|Burten, KR Zhetiztall, RM and Japgars, JL. Aviat Space Ervvirenn

Med 51 (5) - 04, 1980,

2. Human tolsrance to aerial combat

maneuvers

An acceleration profila was developed on the
USAF Scnool of Asrospace Medicine's 6.1 m radius
centrifuge ta measure human tolerance 1o the Aerial
Combat Maneuver (ACM). The ACM profile is a
continuous respactive, 4.5 G for 165 10 7 G for 15 5,
cyclic G exposure which is terminated by the subject
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at his fatigus andpoint. ACM tolerances using this
type of G profila wers determined for seven subjects at
four differant seatback angles: i,e., 137, 30".55" and 65
from tha vertical. Group {mean -+ S.E.) tolarances for
the ACM were 170 + 17 s a1 13" and 5414 48 5 o
B5". These tolerances wers not ususlly correlated
with relaxed gradual onset G tolerances. The subje-
ctiva fatipue endpoint was physically verified using
haart rate, haart thythm, and pertormancé criteria at
the four seatback angles. The potential valua of the
ACM profile is  considered as a measure ol the
affactivenaess of anti-G equipment and methods in the
aanal combat environment,

[Burtan, MFA and Shoffstell, RM. Awvial Space Enviran Mad, 51(7)
641, 1980,

4. Frank orthogonal vectorcardlograms in
humans during and after exposure to Gz
acceleration stress.

Frank orthogonal wectorcardicgrams  (VCGs)
werea recorded from 10 subjects prior to, during and
for 16 min atter exposures to 43 Gz, — B Gz, and | 7
Gz, The order of accalaration exposurc was rando-
mized, with the individual sxposures separated by at
least 1 weegk Standard WUSAF anti-G suits were warn
by all subjects. Detailed analysis of the scalar lead
electrocardiograms revealed no abnormalities.  lhere
Were no consistent signs of conduction disturbances
or |schemic ST-T segment changes. The QRS
of the VCG demonstrated posterior rotation in the sa-
gittal plana and counterclockwise rotation in the trans-
verse plane during +G stress, The changes in the
VCGs recorded during —Gz stress sppeared toc be
related to rotations! chapges of the heart due o
mechanical stress and/or motion within the thorax.
There were no ECG or YCG changes indicative of
myocardial ischemia and/or damage during or after
|-Gz stress.

axis

[Laswigghlin, MH, Shinnery, JE, Strom, JA, Cosgrove, DI Filspainck,
EL. Keizer. HN and Whittaker, BN, Awviar Space Environ Med.
B1 (V) 653, 1880 3

5. Acceleration forces on the human subjact.

An oversll view of the methaodology of sosle-

ration research i.e. G-telerance medasuring  devioss
and the paculiarities of sach, genaral information on

G tolerance and types of 3 stress, the methods of
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determining G tolerance, and the methods of modi-
fying one’s G telerance, is presanted. Some human
factors aspects of G tolerance, as well as some physio-
lagic changes under G, i, ECG changes, cardiac
problems, and various other biocchemical and hamato-
logical alterations, ara discussed.
is placed on the proven G-associated cardiac patho-
logy found in various animal models, and its possible
application to the human subject.

Spacial mnphasis

[Woge. VM, Avist Space Environ Med. 51 (3) 1070, 19040}

6. Human responses to repeated high G simu-
lataed asrial combat mansuvars.

|

Five subjects wearing standard USAF anti-G
suits and sestad st a B5" back angle were oxposod
o a simulated aerial combal maneuver (SACM)
which was repeated B times with 4-min. 1-G rests
between each SACM exposure. The SACM was 122 5
In duration with 10 s acceleratlon peaks af 10, 8 and
6 G ; between these peaks, the subject wag at 4 G for
15 5. This sueries of repeatsd SACM sxposure tati-
gued faur of the five subljscts.  Heart rate and rhythin,
arterial oxyoan saturation, expired gases. h‘.‘iuzllullalJ
pyruvata, glucoses, CPK enzymes and isoenzymés,
blood wolume, subjective fatigue measurements and
subjact parformanse warg axamined relative to the
development of fatigue, the energy cost of the M-1
and tolerance to the SACM. all physiologic-meta-
belic parameters were significantly affected by the

rapeated SACMs, however, only haart rate changes

sppearad to be correlated with developing fatigue. A
signifizant amount of energy is required to perform
the M-1, Subjects whose anargy metabolic  and
cardicvascular $tates are least disturbed by high G

sxposule are those persons who will perform best and’

hecome least fatigued during repeated aerial combat
Mansuvers,

{Burton. RR. Aviat Space Enviren Med. B1 (11} - 1136, 1981,

IT AIRCRAFT ACCIDENT INVESTIGATION

7. Hypoxia induced fatal aircraft accident

revealaed by voice analysis.

The wvoicg communication was the only clue of
the fatal F-104J accident encountered during high
altitude intercept procedures. and itwas analysed to
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prove the presentce of hypexia as s causal factlor,
A simulated low-pressure chamber flight was unde:-
taken, and the subject’s voice, saving the same words
as the pilet, was analyzed In the same way. Com-
parison of these two voices revaealed a similarity in
characteristic changes of the sound spectrum and
time course. The blurrad formation of formant,
fundamental, and harmomc frequencies, as well as
the obscured gap in pre-vocal cord opening time
{(VOT) of the sound spactrogram, were thought to be
the effects of hypoxia. Lowered {undamental fre-
guency of the pllot's wvoice, even ot the stressful
petiod of attack, hes strongly suggested decreased
vigilanee dus te hypoxia, Through these findings,
it was concluded that the cause of the accident was
probably hypoxia in the pllot

[Saita, |, Fa)lwaora, O, Ulsuks, N, Muzumota, C and Arimen. T
Avind Spaca Environ Med, 51 (4 | 402, 15807

8. Investigation of lifsa change sas a contribu-
ting factor in aircraft accidents: a prospectus.,

The author presents a personal perspective on
attempts 1o reduce aircralt  sccidents  resulting
from human failure in the cockpit, The premise is
that wsccidents result from an  imbalance between
performance ability and performence demand. Advan-
ces in dacreasing pilot-induced accidents must come
from methods that will prevent the stresses that
diminish performance ability. It is suggasted that
the investigation of life change a5 a contributing
factar in aircraft accidents will be fruitful because of
tha tremendous amount of research that has already
been done in this field. A review of previous work
leads to thres recommendstions ; the HRecent Lifs
Change Questionnaire (RLCQ) should be devalopad
as a tool for mansgement of individual aircrew ;a
character assurance program should be sdopted; and
a technigue to remowve accident-prone individusls
should be developed.

[Hadkanson, MH. Avial Space Enviren Med. 51 (%) : 3981, 1084, ]

9, 3W approach to the investigation, analysis,
and prevention of human-error aircraft accidents.

Human error is the largest cause of U.S. Army
aircraft accidents. An approach to this problem is

presented which is based on a model of the human

error accident. This 3W  approach identifies what

JUNE T98f

task arror (TE) caused or contributed to the accident,
what inadeguacy (1) in the aviation system caussd or
allowed the TE to occur, and what remedial measure
(R} is required to correct the | There wore 82
human-error  accidents analyzed to identify TEIR
infarmation.  Statistically important Is were Identifiod
which could be remedled based on accident costs.
Then, patentially cost effective remedial  actions
ware rtanked on & cost-benefit totsmpole. The
totampole  was  given to the  aviation  system
manager  as a management tool to  assist  in
determining priarities for corrective actions,

[Rickutlzon, D5, Aviatl Space Envieon Meod, 51 (9% 0 10EE, THED ]

10. Tha wvalue of postmortem sxamination of
passengers in fatal aviation accidants.

Annex 13 to the Convention on International Civil
Aviation recommends that the stote conducting the
inguiry inta a fatal aviation accident should encourage
internal sutopsy by an aviation pathologist on those
killad. Many countries recognise the value of such
gxEmMinalions on operating crew, but require the exa-
mination of passengers mercly as aids to identification
and to the investigation of the cause of death. This
paper attempts to correct this misconception and to
demonstrate the importance af examining passengers as
completely as possible. The reasons for doing this
can he divided into threes brosd groups. The first
concerns accidant reconstruction and involves a care-
ful analysis of the injury patterns sustained by the
passsngers.  The second is concernad with the eva-
luation of the safety equipment provided for passen-
gers' usa. The third deals with the multitude of medi-
co-legal problems, both civil and eriminal, that inevi-
tanly arise after a fatal accident.

[Cullen, & and Turk, EP. Aviar Space Enviran Mad, BT (8):1071,
1880.]

11. Interpretation of coronary artery disease in
fatal aircraft accidents.

The author describes three casas which illustrate
the difficulties in  interpreting the  significance
of coronary atherosclarosis. When  prasented
with a case where a pilot with severe coronary
artery disease. but without thrombasis, has been
killed in an unexplained accident, even aftor carefully
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asses5ing all the circumstantial and pathological find-
ings. one may be unable to reach 3 firm conclusion
as 10 whetheor the coronary artery disease is 2n inci-
dental tinding, a possible or probable cause or &
highly probable cause of the accident.

[Underweod Groumd, KE. Jourmnal of the Royal Sovuicty al Medi-
72(hy- 377, 1979,

amn

I AVIATION OTOLARYNGOLOGY

12, ldentification of the minimum noise level
copable of producing an asymptomatic tempo-
rory threshold shift.

The present study was designed to identity the
minimum nolse lavel capable of producing an asymgp-
tematic temporary threshold shift (ATTS). It was esti-
miated 1that a1 some level below 85 dBA, probably 70-
80 dBA. there existed an axposure level at which no
ATTS would oecur. It js assumed that if a long-
duration nolse does nol produce temporary changes
in hearing levels, then it wou'd not produce perma-
nent changes either.  This level would then deline an
exposure condition below which pe sonnel could be
exposed for indefinite periods of time without adverse
auditery effects. Subjects wers exposed to conti-
nuous pink noisa for 24 h at levels of 85, 70, 75, 80,
and B4 dBA. TTS growth and rocovery was mesasu-
red at specific intervals throughout each condilion.
Recults demonstrate that at the most sensitive fragus-
ney (400Hz), at ATTS threshold level would be pra-
dicted intha region of 76-80 dBA.

[Stephansan, MA. Nizon, CWoand Johneon BD;
Enviten Med. B1¢4) (381, 1980.]

Aviel Space

IV BIODRHYTHM

13. Effect of an altered rest-activity or feeding
schedule on the shift of motor activity rhythm
of mice.

Preflight acclimatization to the thythm of desti-
nation and postflight daytime sctivivy arc assumed 1o
he effective counter-measures spainst the jet leg syn-
drome. Regarding this idea, resynchronization of
motor activily rhythm was investigated in mice sub-
jected to daytime exercises on & diivan bait before
or after the reversal of lighting regimen.  In addition,
the affact of prior daytime feeding was studied, No
evidence was manifested that tha forced sxercises or
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fanding schadula  would  hasten synehronization.
This result frdicates that the central control systam  of
motor activity rhythm could not b2 manipulated favou
rably by such methad in mice. On the basws ol the
result obtained. the aoplicability of countarmaasures

ter human beings was discussed.

hanrakame H and Murakomi, ¥, Awvial Space Enviren Med, 514}
3201, 18840, |

14. An attempted validatios atudy of the birth-
data-bagsed biorhythm (288, hypothesis.

The Birthdats based binrhythm {(BEB) hypothesis
was peamined tor utility as o predictar of human par-
formurce.  Data fram quizges of 26 sludonts taken
perjodically  throughout a somastar,
avear 1 manth of landing pertormances by sewven ilets
warae analyscd by multiple  regressionfecrrelibin
methods, Begrassian equations were davelopad o
tesl the correspondence between portarmance aid
cycle phases A second analysis used a nonortho-
gonal least-snuare spectrum meathod to detarming i
the data contained any systematic rhythuns in the infra-
dian rangs. Mo significant results  ware  olbitained
which wauld suppart the BBB hyvpothasis as & predi-
ctof of human perfocmmance,. Alsa, avidenco was
found to substantiate the cxistznce of the three pro-
posed BBE cyoles.

anrdl measurasg

ats]

[Engluel, CE and Maltoh, P, Awviat Space Enviren Mad. 571463
583, 1880,

A CLINICAL AVIATION MEDICINE

15. Treatment of air or oxygen/nitrogen mix-
ture decompression illness in the Reyal Mavy.

Fifty cases of alt divers with definite decom-

prassion illnsss have been analysed.

the treatment of uncomplicated arterial gas embalism
The use of staraids in treating arterial gas embolism
has becoma accepled prockice wiareas tl.eir use in
decampresston  sickness iz oanly  justifiable
serigys cases.
in decomprassian sickness. Those cases receiving
further hyperbaric pxygen therapy after an  inital
therapy did uniformly show a variaty of sustained and!
or nonsustainad  improvement assoclated with tiw
therapy., The role of maintaining cases under pressura

130

Plasma expanders are of proven use

The new HN,
Tables 83 and 73 appear to be cqually satsfactory tor
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far long periods in a saturation mode on oxygen/
nitrogen mixtures needs avaluation.

[Poirson, RR anil Laitch, DR Jaurnnl of the Hoyal Naval Mpdi

gol Sarvige, LMV [2) 0 L3, 1978

18. Coronary artery disease in aviation; routine
examination of aircrew.

In the last 16 years, there have bean only seven
latal aceidents alfecting commercial aircraft from all
countries of the International Civil Awviation Crgani
satlon that can with reasonable certainty be ascribed
1o coronary disease in o pilet, Thare have becn
other instapces of death or lesser incapacitation of
the pitot either in the air. or shortly balore take-off
or just after landing. ECG testing and excroiss ECG
testing. routinely carried out, are lacking of sensiti-
vity. In & great number of cases of epparently cpuits
ahnormal T waves, thote s no detectable cardiac
digease as judged by coronary artariography, lett
ventricular  angiography and echosardiography.
Absonce ol signilicant coronary artary dissase can be
astablished only by coronary arteriography, though
there is evidenca thar it underestimates the cxient of
dicpase. Routing use oOf exerciza ECG  tesling
would create far more problems than it would solve
in & supposedly healthy, asymptomatic, general-
ly, young o riddle-aged  population The author
concludes that presymptomatic diagnesis of coronary
artery diszase is a very imperfect art. It is probable
that, no matter what we do, the total elimination of
unexpected ceronary Sttacks will prove impossible.
It is of paramount importance that cockpit design and
flight procedures shou'd be such that any threat 10
flight safety following incapacitation shouid be
minimal or non-gxistent

[Fully, HE. Jsurnst of The Royel Socisty ol Medicime. 72 (5)

374, 1879.]

17. Radiology of the wertehral column in the

medical examination of Air Force pilots.

The authors proposa specific standards for impor-
tant segments of the vertebral column in relation 10
the diffcrent jobs of the Air Force patsonnel, espacial-
ly tighter pilets and helicopter pilots.  For transport
aircraft pilots the vartebral column standards should
b lass rigorous; there are no specific reguiremants

JUNE 1981

as lang @5 the candidate is fit far military sevice.
The critical part of the vertabral column far fightar
pilots is the dorsolumbar region and for helicopter
pilots the sacrolumbar ragian. The various causes for

disqualification are examined. ({In French)

tOelehoye. RF. Aullel, A, Molgus. pJd, Kloitz, ©. International
Reowiowy af the Army. Moavy and MAir Farca Medicol Sorvices. b3
{2): 114, 1980°]

18. Comparison of reactive hyperomia in warm
and ¢ool human forearms over a range of ische-
mic periods.

Tha characteristics of reactive hyperemia in the
warm human forearim arg well documented but ol
parable data at lowaer tompatature are Sparse, Tha
present study was designed 1o cxamine reactive hyper-
amia in the forearms of & subjects using a range of
ischemic periods of 0.5, 1,2, 4 and 8 min at plathy-
smonrapll temparalures af 34 and 14°C. Tha peak
flow rates and hyperemic volumes following all of the
durations of isthemia wera signiticantly lowaer at 14%C,
Thers was a proportional relationship between the
hyperamic voluma and the duration of ischemia at
both tamperaturas, The differerices noted is explain-
ed by a reduction in the rata af metabolism in the
torgarm at the lower temparature, bul reduced vas-
cular distensibility cannot be excludad.

[%5hakir. | Gooden, BA and Mao Disnald 1€, Ayial Space Enviean
Mad. 51 (5) : 470D 1489.]

19. Prevalence of coronary heart diseasa risk
factors in a young military population.

This study was undertaken 1o daterming the
pxtant to which caronary heart diseass risk factors
are manifestina young (17-35 years old) male mili-
tary  population. Approximately 380 individuals
undarwent medical and physical determination of
hody compasition, hload cholesteral analysis, blood
prassure measuremant, history of smoking, and 3
prercise stress fest lo d5598s8 maximal oxv-
gen uptake (Vo.max) and the incidence of electra-
cardiographic abnormalitias. Obasity (209, body fat),
glevated blood chalesterol (200 mg/di), and cigarette
smoking (10 cigarettesid} were the most predomi-
nant risk factors with incidencas 29, 32. and 36 %,
raspectively.  Only  2.47% af  the sample had a

miaximal
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positive stress test as indicated by an ST-segment
depression of 1 mm or greater. An inverse relation-
ship between VO,max and present body fat was the
only significant finding between level of asrobic
power and risk factor prevalence. These data provida
information on the prevalence of cardiovascular
disease risk tactors in an age group for which there
has been anly limited information,

[Fattion, JF ond Yogel, JA. Awvisl Spoce Crvican Med 51 (55
B16, 13480.]

20. Coronary heart disease : an expensive Ajr
Force problam.

Death or disability from CHD is a major public
health problem that costs the Alr Force ahout 50 million
dellars annually, Statistically, 20°, of 30,000 pilats
in the Ajr Force could have significant degraa of
coraonary atherosclerosis. In a flight incapacitation
due to “heart attack’™ is a real possibility. Fortuna-
tely, aircratt accidents ralsted to coronary events hava
bean very uncommon.  The basic mechanisms leading
to the development of CHD, & muliilectorial condi-
tion, are not fully understood. The significance of
various risk {actors associated with an  |ncreoased
incidence of CHD are discussed. [t is haped that
preventive programs desigaed to identify, educate,
and treat those at high risk will reduce the incidence
of premature death and disability dus to CHD. Two
such programs (HEW's MRFIT and USAF's HEART)
are briefly described. Tha costs, benefits risk. ssonsi-
tivily, and predictive valua of tests available to
detact CHD in asymptomatic individuals are outlinad.

[Dehart, RM- Aviat Spece Environ Med. B1 {9y: 1657, 15803

21. Effects of whole body vibration on spinal
raflexes in man.

Recent studies have describad sENSOry-mator
function alterations resulting fram vibrations applied
to various parts of the bady The present work
describes the eifect produced at the myotstic loop
level by long term vibration. Hoftmann and tendon
reflexes as well as tendon vibration response were
substantially depressed by 18 Hz L 0.28 G wvibration
applied to the whole body or to the legs of seated hu-
man subjects. The reflex inhibition lasted throughout
the 15 min vibration petiod and persisted minutes after
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stimulus cessation.  In contrast, vibration limited to
the 3's head and trunk showed much weaker effacts,
This suggests thalt tha vibration acts mainly upon
extarn and proprioceplive receptors rather than upon
the vestibular organs. The results are discussed in
refation to findings derived from experiments invalving
locally appliad short duraticn vibration.

[Holl, JP. Mortin, O, Gauther. GM and Muosso |valdi, T. Avlar
Space Enviton Mo, B1 (17 ) 01227, 1980,

VI ENVIRONMENTAL PHYSIOLOGY

22. Efforttolerance of subjects ot diffarent age
undar high temperature conditions.

The cxperiments weara carriad cut in 23 healthy
men sgad 21 - 45 years ina thermabaric chamber ot
temperaturas of 30, 40 and 45'C, recording the jhiy-
siological parametars of the circulatory  systam,
respiratory  system and temperatures. |0 was found
that the reactions were most stabile under thesa con-
ditions in the age group 40-45 years. A tactor
limiting tne ability to work at high ambient tempera-
lura sgams to be reduced adaptation capacity of the
circulatory system

[Colec. L and Sokalowsiki, E, Lekarz Wajskowy, bb {910}
484, 14979.]

23. Effects of induced cyelic changes of doeep
bedy temperature on performance in a flight
simulator.

Previous studies have shown that performance
of s simple, motar task may be degraded by heating
the skin when the body temperature is above a oritj-
cal level of 37.6°C. Tha experiment reported here
confirms these findings for perfermance in g simple
flight simulator. The significance of the results is
discussed with refaranca to flight in high-performance
aircraft.

[Gilgan, TM, allan, JB. Lawsan, J3 and Grean, UG, Avial Space
Enviren Med, 81 (4): 358, 1980,

24, Threshelds for detaction of constant rotary
acceleration during vibratory rotary acceleration

The effects of vibratory angular acceleration aR
on detection thresholds for constant aR in a dynamic
flight simulator are reported in three axperiments,
Detection thresholds were determined for 10 pilots

AVIATION MEDICINE
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and four nonpilols using & random. double-staircase
procedurs while the subject sat erect in a device
which rotated about an earth-vertical axis. Conslant
als were presented for 0.5 and 1.0 s with concurrent
vibratory aR at 1 and B Hz, and thresholds with no
vibratory aR were established. The thresholds were
abtainad while the subjects observed a visual refere-
noe in the enclosed cockpil in two experiments and
in total darkness in a third. The results confirmed
garlior exporiments showing an nverse relationship
hetweoen the duration of constant aR and detection
threshold and showad that the detection thresholds in
darknass wera higher than with s visual raference
prasant.  Twao analyses of variance revealed no signi-
ficant diflerences in thresholds across the three vibra-
tion wonditions. Thess results indicate that vibratory
aRs of fairly high levels can be present in a gynamic
flight simulator without masking the pilot's ability 1o
detect gither manouver or disturbance motions.

[Clark &, Stuwari JD Bnd PMhilipy, MH. Aviat Spoge Envitan Mad.
K1 (6):603, 1980.]

25. Psychomotor deterioration during exposura
1o haat.

The sffect of diffarent heat loads on vigilance
and complex cognitive tasks involved ina mission of
different intensities were sexamined. Nina healtay
voluntee:s were randomly expossd for 2 h to tluee
climatic conditions; comfort (217 C ET). moderate heat
load (30°C ET) and severa heat load {(32°C ET}. The
subjects wera assigned 1o missions of :shooting a1
targets of three different sizes. Physiclogical parame
ters (HR, T and swest rate) and psychomoter ability
were monitored.  Exposure to 35“C ET gava risz 1o
alevated HR, T.. and dehydration of 2.5%, while
exposure to 21°C ET and 30°C ET caused no physiolo-
gical burden. Spesd of performance was significan-
tly higher when ths subjects weare exposad 1o mode-
rata heat load than to sither comfort or severe hesat
load. Percontage of errors, howevar, rose gradually
with the rise in heat load. The results indicate : 2) The
affect of the intensity of the task and heat load on de-
teriorating performance are synergistic; b} psychemo-
tor performance deteriorates cven befare physiclogical
paramatars are impairad, possibly bhecause of feelings
of discomfort; ¢} evan  highly motivated subjects
are effectad by heat l3ad, espacially when assignad to

JUNE T948]

complex missions which raquire a high state of vigi-
lance, cooperation, and coordination.

[Epstein, ¥, Karen. G Moisselev..l, Gosko, Qoaned Yachin 5, Aviol
Space Environ Med. b1(6).G07, 19840

26. The affect of alcohol on body hoat loss.

The effect of the ingestion of alcohol on cooling
in saminude human subjects axamined at 2b
and 30°C in air; in heavily clothed individuals at - 23°C
in air: and nude subjects in 8 waler calorimeter at
25°C, It was observed that consumption of tha sgui-
valent of livae bar whiskay drinks did not aftoct the
cooling rate of subjects as measured by infrared tech-
niques or by thermistors. Total heat loss, measured
in the calorimater, was also not affected by drinking
alcohol. It is concluded that the ingestion of alcohol
does not cause an increase in cooling rate in humans.

Wis

[Liwmgstone, S0, Koohn, LA, Limnigr, RE and Waatherson, B,
Aviat space Envican Med, 51 {9y [ 261, 1980.]

27. Orthostatic responses in heat tolerant and
intolerant subjects compared by three different
mathods.

Tha arthostatic responses of 10 heat tolerant
and five intalerant subjects were evaluated by three
different test matnods — standing, head-up tilt{AUT),
and head-up tilt after prolonged exercise {HUTPE}-
in a hot snvironment af 40°C, 40%, RH. Mo diffarance
was found within the normal group batween respon-
ses in the standing and HUT test.  |n the HUTPE test
orthostatic  responses ware inadequate and 3 of 10
subjzcts fainted. The heat Intolerant subjects reacted
ta all three tests similarly 1o the normal group. thou-
gh their heart rate was higher and 3 out of 5 fainted al
an sarlier phase in the HUTPE test.

[Karam, G, Epstein, %  Ohri, & anhd Magazanik. A, Avier Space

Environ Med. 51 (11): 1206, 1580,

v EXERCISE PHYSIOLOGY

78. Physiological effects of cold air inhalation
during exarcise.

Selacted physiolagicsl respanses of six normal
subjects ware observed. during rest and exercise,
while they breathed(a) ambiant and (h) cold (-35°C)
sir.  All sxpariments were 10 min in duvation and the
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exercise oxperiments consisted of pedalling a hicycle
ergometer al loads requiring  approximately 8605 and
75" nf each subject’'s VO, max. Heart rates and minule
ventilations during the most strenuous excarcise
averaged approximately 170 bpm-and 70, respectively.
Diastolic blood  pressure  was significantly  lower,
during cold air inhalation. Oxygen uptake, respira-
lion rate and rectal temperature were not aftectad by
cold air breathing; and no subject complaints were
attributeble to cold air inhalation. Recent studies in
the literature suggest that cold air is not fully warmed
in the upper respiratory passages; however, the
prasent study observad only slight changes in measu-
rud physiological responses to rest and exercise with
cold air braathing.

[MHortung, GH, Myhre, LG and Nunpngley, SA Avial Space Enviroen

Mg, b1 {6y 5E1, 1580,
Vil HIGH ALTITUDE AND SPACE PHYSIOLOGY

79, Retinal studies at 448 Torr in a hypobaric

chamber.

This study was designed to sss il retinal hae-
maorrthage accurted after 24 b of decompression 1o 3
pressure  of 446 tarr.  Four subjects were studied
after 24 h ot decompression and had retinal photogra-
phy &nd fluorescein angiogrephy performed at rest
and following maximum exercise. No haemorrhages
ar fluorescein leakage was noted, even though the
suhjacts experienced typical symptoms of acute moun-
tain sickness and showed an increase in lung density-
consistent with subclinical pulmenary  edama. We
conclude that 24 h sexposure to 446 torr with & period
of maximal exerciss is an inadeguare stress, ejther in
time and/or degres, of hypoxia to produce retins
haermorrhage or leakage, as messured by fluorezcein,
[Sutton, JR, Costes. G, Gray, GW, Mansell, AL, Powles. ACP snd
Zoharak A. Avial Space Environ Med. 5704} - 507 7880.]

20. Combined affect of hypoxia and cold on the
phospholipid composition of lung surfactant

in rats.

The phosphelipid composition of lung tissue and
lung lavage in rats exposed to scutle hypexia, chronic
hypoxia, and acute and chronic hypoxia associated

with cold has been estimated and compsred with
Different fractions of phospholipids were

controls.
by thin layer chromatography. Results

saparaladl
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showad that acute hypoxia lowered phaospholipids
in lung lavage but superimpaosition of cold lowasred
phosphalipids  both in lung tissue and lavage. In
chronic hypoxia, phespholipid contents of lung tlissue
and lavage decreased whila tha addition of cold sho-
wed no further reduction in lung tissua phaspholipids;
on tha contrary phosphatidy! cholline fraction of lung
lavage increased. Itis concluded that the eoffect of
hypoxia alone in lowering surfactant is ralated 10 the
duration of exposure. Cold with hypoxis  lowsrs
phosphalipids in the acute stage. In the chronic stage
It daes not further reduce phospholipids.

[Xumar, ‘B, Hugde,KS, Krighnu,D and Shaoma, RS, Aviot GG

Enviran Maod, B1(6): 459, 19840.]

31. Relation of breathing Oxygen-argon {as
mixtures to altitude decompression sickness,

A 9BY, oxygen-5", argan breathing mixture pro-
duced by 8 molecular sieve generator was shown to ba
similar to a 98% oxygen 5 Nitrogen mixiure for brea-
thing during I-h exposures at 7.620 m (25.000 ft) or
10,792 m (35,000 tt). as determined by the detection of
proportionate numhbers of intravascular bubbles in the
pulmonary artery of doags, Comparable results were
obtained with 95% oxygen - 5", Helium ar 100%,
oxygen. The paitial pressures of a 5'% mixture at
7,620 and 10,792 m ware 14.1 and 8.6 torr, respect-
ively, and were apparently low enough =o thatr the
non metabolizable gasas did not result in ditferences

in the incidence of intravascular bubble formation
or decompression  sicknass.  Argon at the 10%
level showsd a non-significant trend to produce

more bubbles. Individual susceptibility or resistance to
form bubbles was observed with the differemt gases.
Denitrogenation with either 5 or 10%, mixture of the
ingrt gases was quite effective, as shown by a reduc-
tion in the number of intra-vascular bubbles detected,

[Cooke, JF, [kels, KRG, Adams, JO and Miller, BL. Aviat Space
Environ Med. 51{%), 337 1940,

32. On the use of oxygen to facilitate de-
compression,

Oxygen is widely used at elevated partial pre-
ssuras to facilitate decompression, yet the oplimum
dosage and the magnitude of the beneficial effects

are poorly known.  This is becauss oxygen enhance-
ments, expressed as inuraases in the allowed pressura
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reductions, are small and casily masked by indivi
dual variation, Furthermora, oxygen can slso producse
detrimental results, and the range from a therapsulic
6 a toxic dose is narrow. Berghage and McCracken
recently reported two massive lnvestigations involving
1185 rats and GO experimental conditicns. Thets
authors suggest thal the conventional concept of an
cmouivalent ai depth'' (EAD) s unienable and that
grygen must be considered in calculating the total
tlssus gas tension,  We find instand 1hat the obser-
vations of Berghage and McCracken ars compatibla
with o model in which the tenslons of oxygen and
carban dioxide dissolved in lissug are taken into
account, and that this model, in turn, agrees with
EAD predictions of oxygsn enhancemants for sub-
LOKIC OXYygen prossuras,

[ ¥eaning, GE ond Lally, DA, Svial Space Enviton Muad, 51 [(8)
Bdd, 1950,

33. Red blood cell count (RCC) and wvolume
{MCV) of three subjects in @ hypoharic chamber.

Measurements of red blood cell count (RCC)
and meen corpuscular volume (MCV) were madsa on
three subjzcts during a 42-h continuous exposure to
low barcmetrie pressure. RCC varied insignificantly
in two subjects but increased steadily with time In
he third. MCV decreasad appreciably (12-14%,) in
all three subjects 5 h after exposure lo the low pre-
ssure but returned close 1o bassling values after 40 h.
It1s concluded that 1) short exposures 10 low baro-
metric pressures result ina reduction in red cell size;
2) increasad red cell production in response to
low oxyoen levels shows individual varistions.

[Sewehand, LS, Lavlin, RE. Kinnear, G snd Ruwlands: 5. Aviat

Space Enviren Mied. 51 (G 577 THER]

24. Venous gas bubbles while flying with
cabin altitudes of airliners or ganeral aviation
gircratt 3 hours after diving.

Decompression venous gas bubblas were detec-
tad with the precordial Dcppler ultrasound technigua
in humans at simulated altitudes of 1.000-3.000 m
4 h after no-stage decomprassion dives to 15 or 39m,
Bubbles were detected at 3, Q00 m in a total of 80 %,
of the subjects: in 907, after tha 100-min shallow
dives 1o 16 m with some bubblus present irn the first

JUNE 1981
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minutes {mean onset 12 min), and in only 30% aftar
the 10 min deeper divas to 39 m with latar appearan-
ces of bubbles (mean onset 28 min). At hoth 2.000
and 1,000 m bubbles could also be detected, soma-
limes in the first minutes. Tha risk of decompression
sickness must be considered high with the amaunt
of gas bubbles found, even though only uncertain
symptams sppearad in this study. Thus. 2 safa
interval between ordinaty SCUBA diving and flying in
agirliners of general aviation aircraft seams to be mora
than 3h

[Balidin, Ui, Avial Space Environ, Med, 851 (7) 16432, 18980.)

35. Molacular sieve generation of aviators’
oxygen: performance of a prototype system
under simulated flight conditions,

The moleculsr sieve method of generating an
breathing gas is one of saveral
pandidate onboard axygaen generation {OBOG) sys-
tems under joint Army-Navy-Air Farce development
for application in tactical aircraft. The performance
of a nominal two-man-capacity molecular sieve axy-
gen generation  Ssystem  was characterized under
simulated flight conditians. Data arc given on the
composition of the malecular sieve-gengrated breath-
ing gas (oxygen, nitrogen, carbon-dioxide, and argon)
s # function of inlet sir pressure, altitude, braathing
gas flow rate, and ambient tamperaturc. Tha Mmaxi-
mum oxygen concentralion observed was 959, with
the Balance argon. At low demand flow rates and
cernain conditions of pressure and altituds, the argon
enrichment facior cxceeded that of oxygen giving a
a maximum argon concentration of 6.6% with the'l
halsnce oxygen. The structural inteqrity of the unit
was verified by wvibration and centrifuge testing.
The performance of the molecular sieve unit is dis-
cussad in the context of aircraft operating envelopes
using both diluter demand and 100%, delivery sub-

SYRIEIMSE,

enriched-oxygen

[Miller, AL lkels. KG. Lamb. MJ, Boscola, EJ and Fargusan RH.
Ayiat Space Environ Med, 51 (7) - 6b5, 1980.]

36. Physiological factors of stress in space-
flight-present concepts on human adaptation
to zpace flight.

bigmedical results collactad in Apaollo,
Skylab and Soyuz space missions are reviewed and

The
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considared in the frame of the new Shuttle-Space Lab

missions. Soms mechanisms related 10 human
adaptation to lhe space environmsaat snd nesding
further research ase dascnbad. The following pro-

blams are studied maotion sickness, red:stribution of

body fluids and cardiovascular deconditianing. Huid
and electrolyte changes. bore decalcification and
muscle atrophy, reduction in the circulating red blood

cell mass, sensoary systams, modification in the refl exes-

G-forces  during launch and  reentry, spacecraft
atmosphers and extra vahicular setivity, noise pro-
blems, sleap and work-rest cycles, radiation safety
and some problams of physiologics] stress predictable

in a very leng duration stay in space station.  (In

Franch),
[Evrard, E. Intornational RMeview of the Army, Navy soid Aid Force
Medical Sarvicps, ha (1) 01 T3RT ]

IX. HUMAN ENGINEERING

37. Active muscle torques about long bone

axes of major human joints.

Incorporation of the active muscle torgues Into
the multi segmented total-human-body models can be
considarad the nexl major improvemnent of these
models. The first step toward achievement of this
geal is to obtain active muscle torque data about
long-bone axes of major human jeints. This paper
prosents results of rosearch conducted lo collect such
déta at the shoulder, hip, elbow, knea, and ankle
joints. Active muscle torques ware datermined about
the leng-bone axes of the upper arm, upper leq, lowar
arm, and lower leg, which are the body segmenis
asscoiated with the major joints. mentioned.  Numeri-
cel vesults are presented for three male subjacis for a
specific number body seament orientation with res-
pect to the joints. It was concluded that, sithough
ihera #re intig- and inter-subject variations for the
maxinum values of the active muscle forgques sbout
lorng-bone axes, there are some trends one can esia-

blish for the behaviour of the magnituds of these
Torques.

FEngin, AE and Kalaps, 1. Aviat Spesce Enwiron Maed 51 (6) @ 5&1
1880,

38. Dewvice for measuring the precision of aya-
hand coordination while tracking changing size,
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Psychophysical avidence supports the idea that
the human visual pathway computes an ohject's rate of
change of angular size rathar indapendently of the
ohjnct’s trajectory and rather independently of other

visual parameters, including contrast and Intensity,
This indepandence could provide a basis for accura-
tely judging the component of an object’s velocity
along a line through the eye in the working wvisual
wnvironmant whara many visual parameters vary simul-
tancously, Wa descrnbe a procedure for quantitying
a subject’s ability to track changing size, and illustrate
the procedure with  preliminary  exparimental  data,
The subject’s BMS tracking errors are displayed in
thrae froquency bands. QOur device also measuras
perturbing effect of sideways motion upan the sub-
lect’s ability to track changing slze. Such data may
go some way to predict a subjects’s performance in
tasks of aye-limb coordination, especially where
visual infarmation is largaely restricted to the changing
sira channel.

[Regan, D and Bevarley KL Aviet Space Enviren Med, 57(7):
GEE; 1980 ]

X HYPERBARIC MEDICINE

39, |s the welght loss of hyperbaric habitation
a disorder of osmoregulation?

To examine the weight loss of hyperbaric helium
oxygen habitation, we measured the exchange of
liguids and cslories in six men whao lived in this atmo-
sphere for 32d. The maximum pressure was 49.5 ATA.
The men lost 3 7-10.1 Kg. in spite of warm ambient
{37-32°CY temperatures and adequate calories (2,737
koal'd) provided for the sedentary ways of chamber
living., Weaight los= and a calculated fluid deficit were
accompanied by significant hemoconcentration, shown
by increase in serum proteins. These changes were
followed by a rise in urinary aldosterone and vaso-
pressin, but not thirst,. Weight loss in hyperbaric
atmospheres is probably multifactorial, but our data
sugigests an uncoupling of normal osmorsgulation
may have occurred in the presant set of subjects.
This may have been due to altered lung mechanics,
ngreased catecholamines, or effects of high pressure
on cellular responses to vasopraessin,

Haymaond, LW, Raymond, WS, Frarrali, vP, Sadsa, J, Leach, €&
end Spaur, WH, Aviat Spoace Enviran Med, B1(4): 337, 1980.]

AVIATION MEDICINE




40. Medical Hyparbaric oxygen therapy @ 22
CABBE.

Batween 1076 and 1979, 22 patients fad hyper-
baric oxygen therapy at Wright-Patterson Ajr Force
Base Maedical Center. Sevenlecn ‘patients benetited and
five did not-one of two carbon monoxide poiseing
patients, both gas gangrens patients, and four of live
osteomyalitis victims  were  greetly helped  while
10 of 13 soft tissue wounds were haaled with the
hyperbaric oxygen treatment, This local serics exam-
plifiad the range and limitations of the medical
application of hyperbaric oxygen.

[Wutsla, F, Mares, L ond do Trewilo, HTF. Avlat Spaco Enviten Med,
106 011, 1900,]

X! SURVIVAL

41. The thermal properties of a survival bag
incorporating metallised plastic sheeting.

Five male subjects were expossd 1o a cooling
anvironment equivalent to 1082 W/M* . The subjacts
wore a clothing assembly with insulation properties
of .56 clo. A casualty bag incorporating metallised
plastic sheeling was provided tor additional insulation,
Deep hody temparature fell 1.2°C and mean skin
temperature 2.6°C, over the 2-h perind.  Metallised
plostic sheeting did not prevant heat loss throughout

the clothing assembly, as indicated by the fall |n body
and skin temperature and an increass in matabolic heat
productien.  From measurements made duling the
sxposure, the calculated insulation value of the com-
plete assembly of 2.93 clo was close to the predictsd
value of 2,80 clo calculated from the thermal resis-
tance of tha assembly layers. |l is concluded that
the metallised plastic sheeting in this casualty bag
did not provide significant additional  thermsl
insulation.

|Light, |8, Awial Space Enviran Med, G1(47:367, 1850,
X, WORIK PHYS!OLOGY

42. Performance cffects of alcohol intoxication
and hangover at ground level and at simulated

| altitude.

Eight private pilots, four men and four womean,
were trainad to perform on 4 two-dimensional track-

TUNE 981
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ing task (joystick control of a lpcalizer glidasiops
instrument) and to respond as guickly as passible 10
the onset of a red mnlight, appended to the tracking
instrument, by depressing a button on the joystick.
Tracking and reaction lime scares were obtained
under both static (statienary) and dynamic conditions
{during anguiar auceleration), at ground level and at
simulated altitude of 3658 m (12,000 ft). Subjects
were tested in pairs one night per week tor three
conseculive weeks (alcohal, placebo, and sleep con-
trol sessions), Sessions began at about 1700 hours
and continuing through midnight to about 1100 hours
the next day. Subjscts performad in the cvening after
& manitored dinner, drank prepared beverages (rom
2100 1o midnight, and were testad again. Subiects
slept 4-5 h, were awakened around 064D were fed,
and performed the tasks again, beginning about 0730
Ground-level test sessions always preceded Aascent
in the sltitude chamber and sessions included com-
pletion of several questionnaties and rating forms by
the subjacts. At midoight fallowing alcohol ingestion
(3.25 ml of 100-proot alcohol/kg bady weight), peak
breath  aleohol levels avaraged 91 mgta. el -
ment in tracking pertormance and in visual reactlon
time ocourred during midnight  sessions  following
alcohol  ingastion.  Whils ratings of hangovear and
other questionnaire data indicate awareness of hang-
gwvat symptoms, no hangover-relatad performansa
impairment Was recorded during momming SE55I01S,
in addition, no significant altituds alecohol intaroc-
tinns on perfarmance were ohtained during &ither
acule intaxcation or hangover parinds, Thesa results
thus offer no evidence caatrary 10 the “8-hour rule’.

[Coliins. WE. Aviat Sgace Enviran pied. §1 {4y - 337, 1989:]

43, Absolute and relative work capacity in
women at 758, 586 and 523 Torr harometric

pressure.

Six young waomen performed an incremental
bicycle work test at sea level haromatric pressura (Fa=
768 torr) and during acute exposura {1 bh) o simula-
1ed altitudes of Pa 588 and B23 tarr. Subrnaximal oxy-
gen uptake (V0. fora given workload was independe-
ot of altitude but maximal oxygen uptake (VO, max)
decreased 10 and 137, respectively, at higher altitudes.
Although heart rate (fc) was conslstently higher at
altitude far a given VQ, the slope of fcvs. MO, was
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independent of altitude and VO, max. Exercize fc
appeated to be a function of the relative work lgad
i.e. VO, as a percentage of VO, max measured at each
Fe. Carbon dioxide ([CO,) elimination increased
with altitude for a given VO, but also was a function
ofl the relative workload. Pulmonary wventilation
(BTPS), however. was consistently 10-18", higher
at altitude when expressed as a percent of VO, max
primarily due to an increase in respiratory  rate.
Compéared 10 published studies on males, this increasad

— AT U
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vantilation may impart a slight advantage to women
in maintaining arterial oxygenation, but ventilatory
reserve may be decreased and limited at higher alti-
wees. At altitudes down to Pe B23 tarr, the control
of fo responses and decraments in maximal oxygen
uptake in women were similar to males, but venti-
latary control mechanisms differed.

[Milas, D5, Wagnar, JA&, Horvath, SM and Reyhurn, A Avin

Spuce Environ Med. 51 (5): 433 1980,
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