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| ACCELERATION PHYSIOLOGY
1 Meck Muscle Resistanee to Head Impact

The role of neck muscles in the body's response
to the “whiplash” type of motien which occurs
during frontal impact has heen studied. This typa
ot motion was simulated by a sudden backward
pull of a subject’s head. Head and neck response
to low — level acceleration has been researched
by recording the externally gpplied force, the head
accelerations in the median szgittal plene, and the
glectrical ectivity in the sternomastoid muscle (EMG)
-as functions of time. Tha resultant acceleration-
time curve and recorded EMG bave bheen analysed,
with numerical values of applied resistance to the
external  force recorded. An analog computer
madel was bullt incorporsting resistance developed
by two main variables; {1} the elasticity ceoefficient,
{2) the activa damping factor. Together, these
two variables, comhbined with a resistance function,
enable us to messufe the resistance of the head/
neck responss. Using  this model. variations in
magnitude of these bao components were sltudied
under slx varying conditiens of impact, {1) lenglh
of warning time: (2) type ef instruction given to
the subject; (3) amount of previous expetience on
‘the part of the subject in similar  situations:
(4} anticipaiion ol impact by (he suhject; (5) magni-
tude end kind of impact; (6) prezerce or absence
afa preload.

[Reid, SE. G Raviv, and 5 F Ruid, Je.
Med:52 (2] @ T8 TR
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2 Radiation and ‘G’ Tolerance in Rats

fMale hooded rats were exposed to 2100 radi
Co radiation and 18h later were exposed to -+ Gz
acceleration until heart rate was reduced to 50% of

%mserrnc rate. ‘G" tolsrance was 9.2% less in
irradiated rats than in  controls.  Although small,
this  difference was significant st P-0.05. A

similar group ef rats was anaesthetized 18h post-
irradiztion and carotid mean arterial pressures wers
measured.  WMean arterial pressure was 1221 ton
for controls and 1145 torr for  irradiated.  This
difference was nol significant.

[Farrsan, J L, R E Coardts, and K R Devek, Jr, Avjal Spece
Enviran Med, 52 (7} ; 404, 1981

Il AIRCRAFT ACCIDENT INVESTIGATION

3. Fatal Light Aircraft Accidents in Papua
Mew Guinea

The rumber of Light aircraft {less than 5,700}
in the developing warld is small compared to those
in the West, and litlle informatien an aviation acci-
dents is readily available from developing countries,
Papua Mew Guinea. enjoys a privileged position,
since aviation was intfecduced early and much of
the countty was opened through flying.  During the
peiiod of Australian truslesship until independence
in 1875, the Australian Depariment of Transport
appligd its own rigorous standards to aviation in
Papua New Guinea, a policy continued by the
present Ciwvil _P-.uiati::m Agency. As a rasult of righ
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supervisory controls, accurate statistics on accidaents
are avsilable, from which comparisons with othar
countries can be made. A study has been made of
fatal light atrcratt accidents in Papua Maw Guinea,
some of the medical problems involved in accident
prevention in a developing country are discussed.

[Fne, GH, Awiat Space Ervirgn WMed, 52 £2) 0 HE, 7881,

Us Navy Carrier
Flight Experignca

4. Relationships between
Landing Accidents and
Parameters

Carrier arrested landing activity of all aviaters
flying nswval attack and fighter aircrafl were analyzed
with  aircraft accident data to delermine wheither
statistival relationships exist belween life time and
fecenl experience variables, and accident liabiliy.
Tha results demonshiate that aceldent patential,
thcugh not statistically related to camier landings
in 30-d periods, is significantly correlated with lile
tima experience and with landing activity in 7-d
periods. The highest accident rales are associated
with minimal amounts of total carrier experisnce.
Meoreover, accident liability for inexperienced carrisr
aviators is lowsst if number of landings in 7-d periods
are high.

[Borawsky, MS, J Gaynor, &, Fareld and &, Beck. Aviat Space
Enviren Med, 52 (2 - 108, 1981,

B, Human Error in the Sevenlies — Reviewed
and Projectad through the Eighties

The WSAF has had an  impressive record of
improvement in jts accident experience during the
past three decades. This has been reflacted in
markedly lower rates in accident cxperience, ajr-
cralt destroyed, and fatal accidents.  As the historig
experience ling comes closer to the ultimate zero
goal, improvemant becomes more difficult. The
trends during the 19705 suggest that @ bottom, at
lgast temporarily, was reached so that, unless addi-
tional effort actual increase rather
than a continuing desline will ecour.  Experisnce
does show that, regardless of fulure overall accident
trands, the proportion of the accidents which result
in fatalities will almost certainly incieasc. There s
also a clear indication that, unless crewmen in eject-

iz axerted, an
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lon-seat equipped aircraft imiprove their smargency
parception and decision making ahbilities, the prop-
ortion of successes in airborne BRCADE may no
increase but could well decline sUll further.  Acci-
dents will almost certainly maintain ths trend of
beng assaciated with inflight rather than take off o
landing activities. Ona kind of flight mishap of partj.
cular cancern remains that of USAF plares with ojij-
lian aireraft,  On the hasis of pest experience, thesa
kinds of accidents can continue 1o be anticipated.
Their prevention represents a focal point of real
concern.  One fealure ot future mishaps which will
become increasingly prominent will he the involve-
ment of wormen ciew members. Both g distressing
and hearlening feature of mishaps is that even a
Cursary review indicates that most i nol all, are
preventable by the use of wall-known and izl
established accident
Improvement in the sclactian, training. and use of
pacpie,  and  Improvements in hardware, both in
terms of reliability and man/machine compatibility,
can all lead to increased sfficiency and & continua-
tion of the historic down trend in aceident lossas,
This defines the direction far the sighties.

principies  of prevention,

[Zallar, AF, Avial Spoce Envicon Mad, 57 18] 1241, 1981 ]
6. BDual Aceident Pilats in Naval Aircrait I

Flight activity of all aviators flying naval ajr-
craft and aircraft accident data were analyred tg I
determine il pilots having pilet factor accideqjss
garly in their careers exhihit higher future accident
liability than aviators who do  not. The results |
showed that the awvialvis who had aceidents in
their first T000h had a higher subsequent accident
potential  than  pilots who did net. The Hutual*_
numbier of pilats who had more than one accident |
was, howevet, relatively small, and the significance I
level was 0,15,

[Corewsky, M5. Aviat Space Environ Mad, 67 () ; 310, 1501

b —

i AVIATION DENTISTRY

—_—

7. Vertigo of Dental Origin — Case Reports
Vertigo, a symptom whose aetiology and patho: |

AVIATION MEDICINE
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genesis is often obscure, may pe caused by locally
asymptamatic pathelogy (e.g. pedapical granuloma,
residual infection) in the mandible and maxillae.
Three cases are presented whers the confirmatory
compression sign, pfevicusly described by Eidelman,
was found to be positive. Removal of the suspect-
ed dental pathology resulted Tn rapld and perma-
nent eure. Theze findings should be of interest in
aviation medicine where vertigo is an important
and some time cxtremealy dangerous symptom,

f. Avial Erwiren Mad, 52, {2) 1 12k

[Eidehﬂilr‘ Space

1581
IV AVIATION MEUROPSYCHIATRY
8. Binfeedback Aehabilitation of Airsiclt Aircraw

The hinfeedback treatment of 20 aircrew, dis-
abled by chronic severe airsickness, is reporied. The
USAF School of Acrospace Madicing (SAM) Air-
sick Raehabilitation Program reguires careful selec-
tion to Insuve high motivation and thorough medical
screening to rule outintercurrent moedically disquali-
Patients are lrained in relaxation
technigues and placed in a modified Barany Chair,
capable of tilting as well as rotating. Psycholo-
gical responses 10 motion stimulation are constantly
monitored by  both patient and  investigators.
Maotion sickness is provoked, which the patient
learns to contenl and  abort through exercising
sutonomic contral. Of 19 eligible, 16 have been
returned to full flying duties.

[Vavy, R, DA Junes and FH Carlsan. Avial Spuce tnviren

Mad. 52 {2} : 118, 1881,
8, Psychiatric Disability of Air Force Fliars

Case reports of psychiatiic disarders in flving
pareonnel tend to be repotted in diagnostic clusters.
When viewed separately, these reports suggest
specific patterns.  When looked at  caollectively,
pevchiatric disnrders in military  aviators follow no
snecific pattern. A 5 wear raview of psychiatric
svalution done at the USAF School of Aerospace
Medicine reveals a  wide range of psychiatrig
diagnoses.  Although aviators  with psychiatic
disabilities are seldom seen, a greater proportion of

DECEMBER 1981

thiz group will be grounded compared
madical refarrals.  In selected cases, psyehiatric
treatmznt is highly successful.  In future work,
greatar emphasis should be glven to the identi-
fication ot life stress events for the purpose of
addition to rehabilitation through

to othar

deterrenca, in

freatment.
[Carcaran, JIT. Avia: Spece Enviren Maed, 52(4) ; 260, 1981,

V. AVIATION CPHTHALMOLOGY

Interactions : the
Background

10. Visual—Vestihular
Directional Companent of Visual
Movement,

Legibility of a head-fixed display and wvisual
suppression of the vestibulo-ocular reflex  (VOR)
were lound to be suparior when wvestibular stimuli
and optekinetic stirmuli were of like direction {i.e.
would produce the same direction of nystagmus)
and inferinr when they were opposite in direction.
Velooities (relating to the head) of peripheral
gptakinetic  stimuli ranging  between- 18%/s  and
[ T80%s interactad effectivaely with vestibolar stimuli
to influsnce visihility of a head-fixed display. This
indicates that peripheral oplokinetic stimulation can
influsncs visudl suppeassion of the VOR at velocities
that far surpass effective production of optokinetic
nystagmus,

[Frad L. Guadry, Jr, Jd, Mickasliantz, Ralph b Jol, gnd Jasl
W Nermon, Awval Space Brvaron Med, 52 (5 0 304, T2A7,]

11. Perception of Runway Image Shape and
Approach  Angle Magnitude by Pilots  in
Simulated Might Landing Approaches

Otne cus Tor visual judgement of glidepath angle
has bean referred to as lorm ratin. Form ratio is
detined as the ratio of vertical height of the runway
to weidth of thefarend in the rumway retinal image.
The abitity of pilots 1o judge form ratios was com-
parcd with the ability 1o judge aparoach angles in
thz might time “black hole™  siuation 0 two
pxparimants. Responses in both static and dynamic
sinulated approach conditions indicated a genaral
tendency to over-gstimate [orm ratioz and approach

angles less than 37 Intmrsubject and intrasubject
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variahility of form ratio and aporoach angla res-
ponsas were comparable. These findings (i) do not
support the utility of form ratio judgements as an
ald in selscting apptoach angle, (i) add to tie
empirical svidence of visual illusions and the danger
of raliance on wvisual infarmation far judgemsnt of
approach angle in the might time “black hols'
situation where anly runway lights are visilxle, and
{1ii) point to variability in perception of spproach
angle as an important part of the problem.

[Mertans, W W, Aviar Space Boviran Mard, 52 {7y 0373 18815
VI AVIATION OTOLARYNGOLOGY

12. Use of Tympanometry in an Airline Medical
Servicae

Tympanoimetry is a8  procadure  in otologic
medicine which enables the examiner tg ohjectively
avaluate the mobility and patency of the eardrum,
the functional condition of the middle car, and to
ascartain the ventilation capability of Eustachian
tube, It does this by varying the air pressurs jn the
closed ear canal, emitting a low frequency sound
concuriently, and measuring the compliance or
mobility of the sardrum on a graph. |t has beon
found to be a vary usetul adjunct in the evaluation
and management of the otological prablems in a
commergial air carrier,

[Demar, E& and Hurper B, Aviat Space Environ Med, 52 (34
181, 1981,

VIl AVIATION PATHOLOGY

13. Postmortem Coronary Atherosclerasis
Findings in Genseral Aviation Accident Pilot
Fatalities : 1875-77.

The autopsies of 784 pilots invalved in fatal
general aviation accidents during the years 1975.77
were revised to appraise the age specific prevalence
of coronary atherosclernsis ameng the  autopsied
group. Of the pilots killad in aircraflt accidents and
autopsied during 1875-77, 51%, were found to have
soma degree of coronary atherosclernsis ranging
from minimal 1o savere. However, only aboug 5%, of

42

the autopsied group were categorized as having:
severe coronary atherosclerosis. The rate per 1_.G{!IEIE
of severs co-onary atherosclarosis increasad with
age from 14.5 for ages less than 30, to 89.9 for ages
B0 wears and abowe : the rate nearly tripled from
ages 30-39 to 40-49 (22,1 t0 63.6), Tha prevalence
of cotonary atherosclerosis amorg this group of
autepsied airmen iz less than would have hesn
expectad  based on the results of ather recent
studisg,

[Bopze CF, JK Pidkowice, AW Davls, and A 8o g, Avigcion:
Spane - Environ Med, 52 (1) 24, 15810

VIl CLIMNICAL AVIATION MEDICINE
14. The Effects of Tobaceo on Aviation Safety

In 1976, tha Federal Aviation Administration was
petitioned to issue regulations that would prohioit
all smoking in the cockpit during commescial fligin
Operations and prohibit praflight smioking by fhight
crew members within 2h befors commercial flight ope-
rations. A review of the literature was canducted 10
determine the effects on pilot pertormance of carbon
monaxide (CO) , nicotine, and smoking withdrawal,
The records of 2,660 fatal general svialion aircraf
accidents in 19731976 have besn examined. Smaoking
was not ldentified 8= a ciusal factor but may have
contributed fo the couse of some of thasa accidents,
Howewver, compound factors were oftan found
and tire  nonsequences are  far  loss likaly to
occur in Alr commerce operations,  Fogp same, with-
drawal symptoms may ancor and mers than oifset
any benefits to aviation safety that are simed for by
a ban on prefight and intlight smoking.

[Cille, JIand M Linder,  Aviat Space Enviieh Med, 57 (2
112, 1981 7

16. The Selection of Air Traffic Control Spacia-

lists-History and Review of Contributions by
the Civil Aeromedical Institute, 1960-80

For twa decades, the FAA Civil Aaromedical
Institute (CAMI) has explored the problems of effac-

AFTATION MEDICINE
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tively selecting air tratfic cantrol specialists (ATCSs)
for the FAA, The results of thosa efforts have con-
tributed directly to  the establishment of revised
ATCS selection standards by the Civil Service
Commission (CSC). Early studies on the validity of
aptitude tests for predicting successful completion
of Academy training fed to a decision to use such
tests for part of the CSC seraening standard.  Latar
studies led to the establishment of a maximum age
standard of 30 years for entry into ATCS training.
In addition, CAMI ressarchers have continuously
evaluated the wvalidity of exisling standards, have
examined numerous variables and alternative aptitude
measures, and have provided a number of data-based
recommendations in an effort 1o improve predicting
of success in ATCS fraining. This paper reviews
rezcarch  with emphasiz on  aptitude  scréening
measuras, attrition, age, prior expariencs, sducation,
gex, military ATCS training, and the Uniform Guide-
lirigs on Emploves Salection.

[Colling, WE, Boane, JO apd AD Vandeventer, Aviat Space
Environ Med, B2 44) 217, THET )

16. Eight-Year Follow-up of Exercise Electro-
cardiograms in Healthy Middie-Aged Aviators

To study the prognostic capabilities of the
exercise electrocardiogram (ECG) in a fit. healthy,
middle-aged population, 548 members of the LLS.
Navy's #1000 Aviator' cohaort were  exercised to
and predicted maximum heart rate in 1969 and then
followed up In 1977 for the development of clinically
evident coronary artery disease (CADJ. Of these
subjects, 23 (4.3%,) had significant ST depression
duting their excrcise test in 1883, At the end of the
Byears follow-up period, 38 of the 448 subjects
{685 had developed clinicaily evident CAD. The
sensitivity  (peroant of  disease predicted by an
abnormal  teat) and  predictive value (percent of
ghnormal tests predictive of disease) of an sbnormal
pxarcize test wele 15.7% and 26%, respectively. The
guthots conclude that even in a carefully screened
awiator population with a low risk for CAD, a singls
normal exercise ECG dowes not exclude the presence
of latent CAD. Furthermore, in this population, a
single abnormal exercise ECG should not be a dis-

pECEMBER 1931

aualifying defect without Turther work-up,

[Macintype, MR, JR Kunkler, RE Mitchell, A Oberman and
G Graybiel, Aviar Space Frviien Med, S2(dy 0 2R6, 1841.]

17. Evaluation of the Hewlett-Packard Ear
Oximeter for Use during Routine Ajr Transport
of Patients

The Hewlett-Packard 47201A gar oximeter was
evaluated to determine the feasibility of its use
abroad airceaft, At altitudes up to 2438m (8000 t),
there was no significant difference between the mean
predicted percant saturation of haemoglabin and the
Medsured percent saturation in 25 non-smokers,
The accuracy of the oximeter readings on five
individuals was further confirmed with a3 blood
pas analyzel aboard the aircraft. The suthors con-
ciude that the ear oximeter is accurate and reliable
tor monitoring patients during flights.

{Crasil, JH, CC Yackey and K& Byrd, Awviat Space Environ
Med, B2.05) 1 312, 7981 |

18. ldentifying Borderline Hypartensives :
Comparative Valua of Various Blood Pressure
Measuraments

Asmbulant male military aircrew patients fri=—=299)
were dlvided into two groups based on historic
evidence of narmotension (N} or untreated bordar-
line essential hypertension (BH). All patients had
theirblood pressure (BPY messured under varioUus
conditions and body positions.  Rosults were ana-
Iyzad to assess the capability of each BP measure-
ment condition to assian patients correctly ta their
appropriate group. Clinical BP {technician-recorded)
showad bast sensitivity and acceptable specificity,
By incorporating tha results of botli these measure-
menl conditions, a predictor approximating 90%, for
mast BH and M patients was obtained., Use of these
two  measwtements should  enable recagnition of
mast BH patients at a single evaluation,

[Hull, IR, Welthuia, JF Fisher, JH Triebwissaern, o | urtis, and

DA Medfaose,  Awal Spoace Envicon Med, 52 {31399 18r1.]

19. The Military Aviator with Renal Stone

Discase
Regulations currently in force governing the
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flight status of military aviators with urinary  calcuus
diseare areé more resiriciive than necessary and
vesult in 2 substantial loss of aviation AT ET .
Those regulations and policies currently in force are
reviewed, and mare liberal guidelines, designed to
provide for tha safe return 10 uselul fHight statns ol
aviation personnel with reral stone episodes, are

proposed,

‘Lyneh. OF, Jr oand WE Clapian, Awial Space Environ Mo,
52 [y 416 1981,]

I¥ ENVIRONMENTAL PHYSIOLOGY

201. Physiological and Haematologic Aesponses
to Summer and Winter Dry Heat Acclimatien

Differences betwesn ac limation to heat at the end
of winter (W) and at the end of summer (S} were
studied on the same sight male volunisers. Subjents
wers sxposed 1o 40°C, 30% RY for 10 conseculive
days onbwa separate necasions approximately 5 mo
apart {5 and W}, Daily sxoosures lasted 120 min:
10 rnin rest, 50 min walking 1.34 m. =-' on the level
16 min rest, 50 min walking. During W acclimation,

yactal  temperature  (Tre) and  heatt  rate {HE)
docreased, sweat rate  [Msw) remained unchanged
and plasma valume incteastd, The Tre =f the

acclimatead subjects yemained higher in W and the
Msiw lower, than in S. [t was concluded that acohi-
mation does not  totally eliminate the scasonal
diffetences in thermoregulatory set paint and sweat-
ing sensitivity. Further, acclimation tn a more sgyvere
heat did not lower the thermoregulatory sel point that
was achigyved by natural gorlimation 1o a milder haat
but affected the cardiovascular adjustment and caused
greater plasma velumne cxpansion. W acclimation
caused both plasma and bloed cell vilume expansion.
whereas 5 acclimation affected only plasma wvalume,

[Shupiro, Yair, Roper w Hubbard, Glaive M Eimroogh, snd Kent
g vandoil, gl Ph':lrgu'_]l Respirat Environ Exviaian Physial,

GO (4): 79, 18817

21. Metabolic Responses of BRasting Man
Immersed in 25.5°C and 33°C Water

This study was undertaken 1o determing tha hor-
monal responses to disabling hypothermia as a rasull
of cold water immersion. Thermally unprotected male

44

divers trained by the US MNawvy were subjectad le
total body immarsion in water at 25.5°C and 33°C.
Plasma epinephrina, norepins phring, growth hormone
and cortisol  were Cther wariables
monitared  included oxvoen consumption.  carbon
dioxide production, minute ventilation, and rectal
temperatire,  Immesion without cold stress caused
suppression of plasma epinephrine withoutl affecting
plasma norepinephiring,

rmyaasu e,

Cold siress combined with
immersion causcd a significant inoreass in plasma
narepinephring in the absenee of other indicators of
a generalized stress roaction.  The degree of chilling
scon in this study will produce disabling hypothermia
within 1-2h and may be shown (aitially only by an
increass in plasma narepinephting,

[Wieill, & WO Langenrtly, AR Manalayvsay and RP Layton.
Avaal Space Fovienn Med, 52 IIE:I it 1931_‘

22  Heat Stress Impairmant of Mental Perfor-
mance : a Havision of Tolezranca Limits

A tima-ralatad, hest stress lolerance curve for
unimpaired mantal performancs was construsted by
Wing from a summary af 13 studies. [he tolerance
limits, more properly descfibed as the lower limits
for heal impatred mental performance, were sub-
sequentiy adaptad by tha MNational Institute for
Occupational Safety and Health as the rerommended |
standard of toleranve limes

lor sedentary work in
heat stress. Although dlamssy and Maorrissey have
reported 8 serles of  isodecrement  curves which
indicate that mental parformance unpatrment in heat
may not be a simple {unction, a reapprajsal of the
wpppst limit for unimpairment has not yvet been advanc-
ad. The present revisw jeevaluates results of early
studies, apparently supportive of Wing's position, and
proposas an alternate interpretation. Further, analysis
of mora recent data suggests a mental performance
impatrment heat stressfrelationship elosely  related
to human thermophysiological toleranes limits.

"Hancock, PA. Aviat Space Enviran Med, B2 (3} 0 107, 1481,

23 Effacts of Severe Heat Stress on Respira-
tion and Metaholic Rate in Resting Man

The effects on metabelic gas exchangs, pul-
manary ventilation, respiratory rate, and end-tidal

AVIATION MERICINE
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cathon dioxide tension of increases in deep body
temperature of 2°C were  studied in adult male
human subjects at rest. The increase in pulmonary
venlilation (49%) was accompanied by a reduction
in end-tidal carbon dioxide tenslon {17%). Heart
rate ross by 85%,. The incfease in oxyden Consumg-
tion expressad as a function ol body surface area
was found to be similar in all experiments (187%.),
irrespective af the wvalue of the resulting axygen
consumption in the contral perind.  There was an
associated 16%, increase in carbon dioxide produc-
tion, The resulis that the
increase in metabolism ocourring during heat stress
is limited solely ta that part of the metabolism
defined as hasal,

support a hypothesis

[Suxtan £, &wial Spaco Enwiron Med, (S 0 281,188

24. Haemaodynamic Changes during Whole
Body Surface Coocling and Lower Body Negative
Prassura

Six young healthy male subjects wers studied
in evaluste the use of whols body surface cooling
{WEBSC) as an antl-orthostatic intervention,
ous studies in our laboratory have damaonstrated
that parfusion of an Apollo Cooling garment with
TG water produced  a signilicant  incresse  in
stroke volume and deorease in heart rate at rest and
during lower bedy negative  pressure (LBNP)
However, optimal perfasicn temperatures have not
The presenl sludy cxamined the
affocts of WBSC using perfusion of water at o
temperature of  10°C. temperature
praduced a greater decrease in mean skin temps-
rature (Tsk) than water at 16°C, — 4°C drop com-
pred to — 2°C respectivery. The haemodynamic
efflacis were alsn more praminent with 1070 waler
as shown by the increase in stroke volume of 1177 at
rest and 35", during LBMP at — 50 torr compared to
sontrol measurements at ambiant temperatura.  Haart
rmtes weore lowered significantly (8 beats/min)  and
systolic arterial blood pressura was higher (2 torr).
Cooling with 10°C water produced a slight increase
in muscle tone, raflected by a small but signilicant
inorease (-84 mifmin) in oxygeo uptake.  These
data suggest that WBSC is an effective nonpharma-

Prewvi-

been detarmined.

This parfasion

DECEMBER {981

cologic means of controlling preload and deserves
further investigation as an antiorthostatic intervention.

[Rawvan, PB, G Paps, WF Taylor, FA  Gallney, and CG
Biomayist. Aviar Space Enviten Mad, 52(7) : 387, 1981,]

25. Personality and Inter-Subject Differences

in Performance and Physiological Cost during
Whole-Body Vibration

When subjects are exposed to whole-bady vibe-
ation, extra effort is fequired to maintain pre-vibration
standards ol performance, Thercfore the willingness
of subjects to axpand this effort might influence bath
performance and physiological cest.  Willingness
may be related to a personality variable-score on tho
locus of control scale. This hypothesiz was tested
in 12 subjects who porformed a simulated driving
task during 10 min of vertical {4 Gz} wholebody
vibration at energy levels of .21, 0.28 and 0.35 rmsg
using a sinusoidal and a random wave torm. Accuracy
al a fuot-contralled, compensatory tracking task,
reaction lime, oxygen uptake and heart rato was
measured. Subjects with  an ‘internal’ locus of
contral had less tracking eror (P2 0.001) snd higher
hesrt rates (P .= 0.05)] than did subjects with an
‘external’ locus of contral.  Furthermore, both vari-
obles were significantly correlated with the locus of
cantral snores (r - + 0,73 and
These f(indings suggest that the inter-subject diffe-
rences found in investigations using human subiects
may be explained in part by personality differences
related to locus of control.

~ G.66) respectively,

TWehb RDG, MDY Banell B Farmila, SH Cals, #
WR Withey, Ergonomics, 24043 1 245, 19315

Fagn and

25. Variation in Human HResponse to Whaole-
Body Vibration

Using the medified matching procedure des-
cribed by Oborne and Humphreys {1973, individual
sensation conteurs fof wvibration freguencies in the
range 2.4 to 60 Hz were obtained from 100 subjects.
In addition foot-head transmissibility ratios were
abtained from each subject al sach frequency. as well
as EP| scores, and anthropametric data such as height,
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weight and chest circumference. A wide rango of
individual contour shapes was obtainad, ths distri-
bution of shapos baing slightiy skewed towards 3
low linearity companent. \When all individual vari-
ables were included in B mulliple  regressional
analysits, however, they seccunied for only 37 % of
the variability in linearity. |mplications af 1ihesa
findings are discussed,

[Oborne, B, TO Heeth cod P Boaren Figonomics, 2474y 0301,
a8l

X EXERCISE PHYSIOLOGY

27, Exercise Training Hypotension lmpli-
gations for Plasma Volume Renin and Vaso-
pressin

Tn determine the function of changas in plasma
velume (PV), plasma renin activity [PRAJ, and aryi-
nine vasopressin (AVP} in the mechanizm of the
reduction of resting hlood pressure during  exercise
yraining, resting supine, sitting, and standing syslolic
(SBEF) and 5th— phase diastolic {DBP) bload prassures
were measured in 10 man {(19—24 v1) before and
after an 8-day {2h/day) training period en a cycle
ergometer. The control group {6 men} axarcised at
1.4 |/min (44%; peak 0, uptake (VO,) ) at 23.8°C Tdb
and 50%, BH and the acclimation grelp at 1.5 /min
(467, VO, max) at 39.8°C Teb and B50% RH. After
acclimation resting supine and sitting DPE dezreassd
(P< 0.06) by & and 8 mm Hy. respactively., There
wera no significant changes in DBP in the conttols
ar in SBP in aither group. After training PV increased
by 12.2%, in certrols &and by 17.6% after zcclimation.
The resting hvpotensian could not be attributed to
changes in resting levels of PV, AVE or PRA. How-
aver, large-decreases in PV and large incfeases in
AV P and especially PRA during acclimation exposures
suggest these responses may play a role in the
chronic hypotensive responses.

[Greenlaaf, JE, 1 Sciaraffa, E Sheorty, LS Keil, and PJ Brack.
J Appl Physiol Respirat Environ Exefclse Physial, B1¢2) 2840,

18817

28. Changes in the Urinary Excretion of Lactic
Acid during Exercise under Hypoxic Stress.

Tread mill exercise was performed lo achicve
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maximal predicted beart rate at ground level and al
a simulated altitude of 15000 ft in & decompressian
chamber. Post-exercise changes in the bleod and
utinary lactate were studied under these two €on-
dilins, Post-exercise walues of blgod laclate clich
nnl show any significant changes at gltituds whereas
urinary lactate (exnressed as myg/25 Mg creatining)
showsd a signilicantly highaer wvalus (P 0.02), as
compaied to that lollowing gxarcise at ground level,
Tha study showed that in a combingt! stresstull
gityatinn of moderate hypoxia (15,000 ft) and exer-
cisc, the post exarnise utinary laclate could be gosd
indicator of hypaxic sbress, with the adwantage of
heing o noninvasive 1echnigue.

[Iyer. M, Danernuee PE. Banjit Kumar erd Dikshin, RE. T
J Mad Res, T4 807, 14851,

H! HIGH ALTITUDE PHYSIOLOGY

g, Afutonomic Responsss of High Altituds
platives during Sojourn at Plzing ard on Feturn
to Altitude

The study was contucted en 20 high altitude
patives (HAN-1) 19-32 years oid, 10 pvaluate the
changes in autonemic resporses during their 2
manths sojourn on the plains, and on return to high
allitude (Ha), The qutonomic  indices  massured
were [eart rate (HRY, blood pressure (BPY), aral
tempatatura (T ), medn gl tempoature [(Teet,
respiratory rate (RRY, cold pressure fusponse (CPH),
HR respanse fo tilt at 707, and slpha index (A1) of
EEG  (oceipital). These indices were  recorded
periodisally during the 2 months of their stay on the
plains, and thereatrar on peturn Lo altitude lor 8
perind of 1 maonth, For comaarison,  the sama
jespanses ware studiad on 10 lowlanders (LL) on the
plains and an induction to HA along with HAN-1,
The study was repeated at altilude, once on 10 HAN
who had nover becn to the plains (HAN-II) and on
10 agcchimatised lowlanders.  The results suggest
that the relative porasympathetic dominance ohsatved
in natives at HA showed & gradual decrease during
their sojourn an the plains, probably due fo the
elavalion in sympathetic activity. On teturn to high
altitude, they showed further increase in sympathetic
cxeitation, as observed in LL on acute induction, but
the magnitude of this response Was less in natives.
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However, they showed a trend to faster return of
autonomic responses to their initial level compared
to LL.

[Sulvamurlhy W, RE Saxena, M Krishnamuorthy, and HS Nayar,
Awviat Space Enviran Med, 52 (§) @ 348, 1381.]

30. Cardiac Dacompression Sickness — Repaorl
and Discussion of a Case

A case of first degrea atrio-ventricular block,
probably representing cardiac involvement by decom-
pression sickness is presenled. The conduction ol
dafect resolved spontaneously 360 after the initiat-
ing decompression insult, and was not accompanied
by any other cardiovascular changes. The contri-
bution of a recompression treatment, which alleviated
accompanying Type | decompression sickness (DSC)
symplems, tothe resolutlon of cardiac DCS s not
certain, Cardiac symptoms of DCS do nol receive
snough consideration. It is suggested that an
clectrocardicgram should, whenever possible, form
part of the basic evaluation of suspected DCS and of
the initial workup of candidates for diving. A flow
diagram for management of cardiac DCS is proposed,

[Halpern, P and & Greensteim,  Awial Space. Environ Med, 52
(6 :ah0, 1981.]

XlI HYPERBARIC MEDICINE

31. Ouantification of Hyperbaric Oxygen Induced
Toxicity Utilizing a Malarial System

This study was undertaken in recognition of the
need to develop guantitative systems to evaluate tha
toxicity associated with hyperbaric oxygen (HBO)
exposdre.  Malaria infected {p. berghei berghei)
mice were briefly exposed to 100%, oxygen at 3 ATA
on day 10 of intection. At 24, 48 and 72h there-
after, the levels of wcirculating erythrocytes and
petcent parasitized RBC were monilared and compared
ta those of nfectad non-exposed controls. The total
ervthrocyta counis of the infected HBO exposed and
non-expased mica did not dilfer significantly.  In
contrast, percant parasitized cells in the oxygen-
exposed mice were lowered to 55-80% of control
valugs at 24, 48 and 72h. The mechanism of this
diffarence needs forther sludy, but we believe that
p. berghei infected eryvthrocytes arc  preferentially

nproEMaER o8l

haemelyzed as a consequence of HBO exposurs.
This model system is useful in the study of HBO-
induced toxicity because of its high degree of
selectivity and sensitivity and its amenability to strict
guantification over a period of at least several days,

[Rencricea, MNJ, AM Coleman, MD Altschele, PP Faletra,
AD Gray, PE Desooochors, and M) Deyle, Aviat Space
Erviran Mud, 52 (2} 1 B5, 19881,

32. Lack of Hyperbaric €, Effect on Blood-
Brain Barriar Permaability in Conscious Rats

Conscious rats were exposed to 100% 0, at 2.5
ATA for 80 min for upto 10 consecutive days, or to
aM,—0, mixlure (PO,=03 ATA) under the same
corditions (contrel animals). Cerebravascular par-
meability to 14C—sunross in the expatimental animals
was not altered by hyperbaric 0, exposure when
combared 1o the value In control animals, These
resu'ts ditfer with other teports that similar hyper-
haric 0, sxpasure increases cerebrovascular permeabi-
lity ta farritin and to a protein enzyme.

[Grrueran, 8P, MT  Folker, and 81 Qapaport.  Awvist Space
Environ Med, §2 (3} 162, 1881

23. Early Pulmotoxic Effects of Oxygen on the
Bat alveolar Type Il Epithelial Ceall

Adult male rats were exposed to pure oxygen
at ctmoaspheric pressure Tor 12 and 24h in order to
gxamine th: early pulinotoxic signs in alveolar type
[l epithelial cells. Lung specimens were processed
far hath light and electron microscopical examination,
A changas weie obvious, bul less pronounced than
in previnus raports, amd appeared anly after 24h of
sxnosure. The type 1l cells showed dilation of the
Golgi apparatus and changes in mitochondria.  This
gxparimant indicates thal sxposure to purs oxygen at
atmospheric pressute for as short as 24h, but not for
i2h, is adequate 1o induse subtle pulmotoxic changes

in alveslat tyne 11 epithalial cells

[Haino, ME, L& Lattinen, aad 1T Torve, Awiat Spece Enviton
Mod, B2 [6)y 784, 18811
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34. A Non invasive Technigue for Monitoring
Blood Urea in Humans during Hyperbaric
Exposura

A signiticant increase was found in parotid gland
ures exoretion in ning U5 Mavy divers doring 8d of
air saturation hyperbaric exposure.
levels correlated positively and reflected changes in
Bload concentrations. simplicity
and case of parotid sampling, it is suggested thal
thiz method be used for monitoricg bloed urga levels
in humans during hyperbaric exposure,

The parotid urea

Considering the

[Gilman, SC, BJ Bicisner and LW Monnay Aviat Spaces Covivan
Mud, B2 (731 382, 1901,

Xl SPACE PHYSIOLOGY

35 In Vivo Baone Strain Measurements — -
nicel Results, Animal Experimenis, and a Pro-
posal for a Study of Bone Demineralization in
Waightlessness

An extensive review of the literature of the
aeliclogy of hone demineralization in weightlessness
underlines the prevalent affect of mechanical stimu-
fations on bone structure and metabolism.  The
accurate determinatian of the mechanical anvircn-
mant of bone can he realised using strain gaudges.
The resuits of more than 10 years of clinical sppli-
cation ot bone strain measuremeaents demonstrate the
interest of this technic. We designed an implantabla
bone strain transducer composed of a strain gaugs
embadded in apoxy resin and surrounded by a
parous shell. The fixation of the transducer is by
hone ingrowth. HResults on animals and an acute
experimentation on man are presented, Tha obijsctive
of our study in space is 1o compare the mechanical
tesponse of bones of an animal or of a hum=n suh-
mitted to narmal 1-8 gravity and o weightiessnacs,
The average amount of bone sfrains and their vari-
ations during specific movaments ¢an ba compared.

[Hmsankamp, MF Burny, B Bourgeis, and M Donkerwnlockno.
Avial Space Enviton Med, 52 (2) ; 85, 1481
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36. Residence Time and Carbaon dioxide Scrubh-
ing Efficiency in Life Support Systems

Hesidence time affocts the CO, absorption rate
and CO, absorption capacity of different CO, absor-
bents used inan enclosed space, Fora given CO,
contents in tha air stream at any given environments|
condition, theore is a corresponding residence time
between GO, and the absarbent which results in the
maximum G}, absorption efficiency,  Different
porosities far  lithium  hydroxids, and
baralyme granules were studied, The residence tims
eftacts an the C0. absorption patterns and CO,
absorption capacitics were observed.  Lithium hyde-
oxide had the highest €O, absorption capacily when
the residence time was about 085, The CO; absorp-
tlhon capacity of beth Sodssork and Baralyme was
increased. However,
when the residenca time was |ess than 1.0s, the CO,
absorption capacity of both absorbents was greatly
reduced.

sodazorts,

mcresased as residence tima

MWanee, TC. Aviat Spoce Environ Med, B2 (32) 0 104, 1881 ]

37. Variations in Gravitoinertial Force Level
Affect the Gain of the Vestibulo-ocular Reflex :
lmplications for the Astiology of Space Maotion
Sickness

Recordings of horizontal nystagmus wers oblained
on 18 male subjects exposed to repeated patterns of
horizontal angular acceleration, constant valocity
rolation, and sudden stop deceleration in the {abo-
ratory and in the frae fall and high force periods of
parabolic flight. Nystagmus intensity was a clear
tunction of gravitoinertial force lavel @ slow phase
velocity and heat frequency increased during exposure
ta high force levels and decreased in {rea-fall com-
pared to valuss obtained at 1G. These Tlindings
indicate that the gain of the vestibulo-ocular refllex
decreases in free-fall.  This fact likely accounts for
the disorientation and dizziness somatimas expearienc-
od by astronauts when moving theit heads in the
early phaszes of ofrbital flight and again after splash-

down. The implizations of the present findings,
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hath for the eticlogy and for the treatment of space
motion sickness, are discussad,
fLrcknsr, JA and A Gravbiel Aviat Space Environ
[3): 154, 19817

Mud, B2

38. Functional Steadiness of the Cerebral
Circulatory System undsar Altared Gravitational
Conditions

The maintenanca of hamodynamic stability iz a
functional chasacteristic of the cerebral wcirculatary
systam, This characteristic developed during the
gvolutionary process. ltcan be of use az an indi-

cator of the activity of the central processes ragu-
lating cerebral hlood tlow under different stress
conditions, particularly, during a long space mission,
Rheosneephalographic methods are gualitative and
vield information that permits assessment of the
changes in the functional status of the cerebral cir-
culatory system. This was confirmed by results
obtained during the Salut—4 space mission. The
chsetvations permitted Us to assess indirectly the
status of the cosmonauts,

[Maskalenka, Yok Aviat Space Enviran Mod, 82 {3y ;158
1281,

-
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