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ENVIRONMENTAL PHYSIOLOGY

Heart Rats and Spontaneous Work-Rest
Cycles During Exposure to Heat

Ten young men and women performed different
workloads (26-60%, of O: max) on a bicycle in
ambient temperatures of 25,36 and 46°C. Air velo-
Gity (V,) and water vapour pressure (P,) wera kept
constant (V, = 0.25 ms™, P, = 2.3kPe). The
subjects determined themsalves the time and dura-
tion of the successive wark and rest phases but had
to perform at least 60 min of cycling during the 180
min of exposure. The whole working duration was
spontansously split up into one to six warking
phases whose durations ranged from 9 to 146 min.
Whatever the number of working phases, the dura-
tion of the last phase was about B0% of the first
one, and the duration decrease occuring with expo-
sure lime was nearly proportional to the order
number of the working periods. For a given pattern
of wark-rest cycles, work finally stops at a constant
critical heart rate level. This level depends on ex-
perimental conditions and an subjscts.

{4 J Vogt, J P Libart. V Condas, F Dauli and Ph Mairiaus]

2 Inherent Variability in Heat-Stresa Deacision

Rules

There currently exist many decision rules which
help define hot working environments through the
use of heat threshold values, or onset points for In-
creasing risk of heat strain. A degree of variability
is introducad into these decision rules dus 10 the
inherent need to estimats metabolic workload and
to measure fluctuating thermal variables. This study
evaluated the extant of this variability, and cOoMmpares
heat stress decision rules based on comprehansive
and abbreviated mathodologies.

The approach consisted of paiting VWaet-Bulb
Globe Temperature (WBGT) values with fhe corres-
ponding values of human heat sxchange calculated
from the generally acceptad equations developed as
the Heat-Stress Index (H51). Several levels of meta-
bolic worklead, clothing radiant heal, wetbulh
temperature, air temperature and air velocity were
used as input to a computer model far generating
the corresponding HSI and WEGT. This iterative
procedure provided the ability to look at the specific
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work, clothing and environmental components that
yield a limiting heat losd of HS1 — 75, and then ta
identify the corresponcing WBGT for that set of
components. This procedure served as 8 basis far
validating abbreviated guideline rules and for con-
ducting the sensitivity analysis of therms! compon-
ants.

Results suggested that the sensitivity leval of
the measurement and estimation process greatly re-
duces the overall precision and contidece in sny set
of heat-stress decision rules. Simplified/abbreviat-
ed rules, when combined  with approprigte  sad-
ministrative and work practice, should yield protect-
ion to the worker that is comparable 1o the suumingly
more precise methods,

[4 O Ramesy and C P Chal, Ergonomics, 1383, Val, 26, No. &
485.504 |

3 Head and/or Torso Coeling During Simulated
Cockpit Heat Streas

Liguid-conditioned garments (LCG's) may be
useful in alleviating heat stress on aircrew membais,
This study evaluated the effects of a liquid-cooled
vest and/or cap on subjects exposed to a thermal
environmant which simulated the stress of low-level
tlight in hot weather. The chamber was set at dry
bulb tempsrature 35°C, wet bulb temperature 26°C
and black globe temparature 43°C. Subjects wara
eight men, sged 23-45 years. Each subject was
studled In one 100 min exposure: uncooled contral
(XX); head cooling only (HX): torso cooling only
{XT); and combined head and torso cocling (HT}.
Cooling effects ware avaluated by using rectzl tem-
perature (Tre); heart rate (HR); sweat rate (SRF and
SRT for forehead and total body, raspectively): and
subjactive comfort. Uncooled runs (XX) produced
final walues: Tre—37.8°C. HBR—o04 beats/min,
SRT—25 g/m® hand SRF—45g/m% h. Combinad
head and torso cooling maintained the subjects at
nearly their initial (bascline) stata. Cap effects par
s were assessed by comparing HX to XX, and HT
to XT. Head cooling proved 2-3 times as efficient
as torso cooling, atthough limited by the small sur-
face arsa involved. We conclude that the specific
effects of head cooling in improving comfort and-
diminishing forehead sweating, as well a5 the sffici
ent systemic cooling observed, justify further wark
on cockpit applications,

Nunneley 54 and RJd Maldonedo, Avint. Space Environ, Med
54(6): 496-499, 1983

4 The Acquisition and Validation of the S
faca Electromyogram signal fr Eualuatr
uscle Fatiguse _ |

The advent of now USAF aircraft cantral cong
pts necessitated the investigation of muscle Fallg
In complax dynamic enviranments. The Accelorati
Effects Branch of the Agrospaca Meadical REETET
Laboratory of Wright-Patternson Air Force Basao i
undertaken such a study for evaluation of Tutigush
lateral G environments. Investigation of the (il
fture indicates that the Fast Fourier Transform (FAl
of the electromyagram (EMG) single samples col
be used to determine Tatigue by analysis of f
center frequencies and amplitudes of the sar o
power spectra. Raproducibility of data, especially
a dynamic environment, proved to be a challen
However, acquisition and processing of the EMf
signal have been optimizad to glve cansistently |
producible and useable data. The method of samg
ing data and its processing are discussad,

[Lugiani flJ, OA Hatno, DR MeGrow and R Suizu, A'ﬁl
Spove Cnviron Mod 54(8) . 7T44.750. 1983,

5 Results of our 15-Year Study into the bigl
gical Effects of Microwave Exposure '

The results obtained during 15 years of clin i
and exparimental examinalions of biological mice
wave exposure effects are briefly surveyed. Som
important  results are reported. Based on th
sxparience. the authors present thair attitudes caf
cerning harmful microwave effects on living ma .:
They consider that microwave effacts, ajther drr
or indiract, are the results of hyperthermia. Expos
of the living body to irradiation intensitias not cau
ing thermal effects do not induce important pathy
logizal 2lterations in the irradiated urgamsms AI ;
it has been pointed out that the term “injury'’
more suitable than the term "microwave sickne
when harmful effects of microwaves to the hfé
erganism are concerned. According to the authif
the term “microwave sickness™ is not acceptahla
8 synonym for professional diseascs of narsa
waerking with sources of microwave enargy, slnue
refers to the complex of insufficiently detined *:
proms of uncertain etiology.

[Dierdjevic I A Kalak, ¥V Dlokovie, B Riatic and & Kolvond
Avlat Space Enviran Med S4(6) 538-642, 1983,
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e of Noisa on Signal Datection

e subjects were tested twice in visual vigi-
ke which lastad 40 min. Employing & two-

W confidence rating scale they detected in-
in light leval from displays of five lights.

olay was flashed on simultanecusly tor 0.5s
. The subjects performed tha task on
ent days under two conditions of continuous
nolse: ‘quiet’ (70dB) and ‘noise’ (100dB).
the subjects had the noise treatment in the
quiet-noisa and hall in the reverse order.
wots of noise alther upon the overall pertor-
\upon the vigilance decremant were obse-

. for the rlsky criterion results showed mainly
ng 8 run under the two conditions the per-
of correct and false responses decreased.

smained unchanged and B partly increased as @

on of time, For the cautious criterion only B
juring & run under the two conditions, The
ro interprated in terms of arousal theory.

iy

58 Ml savie, Erganomics, 1983, Val 128 No 10 939-

al Rhythmicity and Air Force Flight
ants Due to Pilot Errer

st to evaluate the possible role of an en-
hythmic factor in Air Force flight accid-
trospective study was carried oul Tha
ded all Air Force (aircraft) flying acci-
have been attributed 1o pilot’s error
oecurred, in peace time missions, over a
12 years (1968-1980). The frequency of
scidents was computed separately. for gach
or each day of the week, and for each year,
_'nﬂ-j,-.fnr.each day of the week, and for
endar day. Identical computations were
t for the frequency of hourly flights. When
ratios of these two paramelers WEIe
by dividing the value of one parameter
;an'ai.i_aa_uh tiour, & thythmic (rather than
1) diurnal pattern was obtained. The pattern
e as the “Hourly Accident Cocficant

. The MAC values ranged from 1.58 to 0.68
i data for all surveyad aircraits}) and from
/0,74 (data for fighter planes). The patiern.
bited & diurnal rhythm, was independent
quency of flights and appeared to ba relat-
a sloep-wake cycle of the pilots, especialiy
me of waking from the night slesp. The

BS

results are used as a directive for a progressive
study aimed at evaluating the practical implications
of the presanted observations.

|Ribak J. |E Ashakenszi. A giapitish, D Awgar, J Tali B Koltor
gnd ¥ Noyman. Aviat Spoco Environ Med, Bd{12) , 1098-
10948, 1983.]

8 Cognitive effects of Passive Smaoking

The cognitive performance ol 32 non-smoking
subjects was tested on two separate occasions. In
one condition subjects petformed on o maditied
Wilkinson auditory detection task and attempted a
modified Raven's progressive matrices test whilst
sitting in a room with a confedrate who was smok-
ing cigarettes. In the sacond, nonsmaky, condition
the subjects undertook parallel forms of the two
tests but were jna clean enviranment with the sama
confederate who did not smoke, The rasults indicat-
ad a significant reduction in performance on hath
tests In the smoky over the non-smoky condition.
Furthermare, the data from the detection task indi-
cated that the confederate has a significant intlu-
enca on the leval of this raduction. Implications of
these results are discussad, particularly, with respect
ta the roles of carbon monaxide and of social vari-
ables in mediating the performance reduction,

[By O J. Oborne, Erganomics, 1983, VYol 26, Mo, 12,
1711
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g interactions of Alcohol and Caffeine on
Human Reaction Time

Eight subjscts (4 females) ook parl in an expeari-
ment to investigata the direction of the interactive
sfiects of alcohel and caffeine an reaction time.
Subjects were tested under each of four conditions
on separate occassions: No aloohol + no caffeine;
no alcohol - caffeine: sicohol to no caffeins; and
aleohol — caffaine. Alcohol was givan in the form
of 65.5 degrass proof vodka in the quantity of 2.2
mi/kg body weight; caffeine was given in the form
of crushed 150-mg tabiets in dacaffeinated coffee.

Under thesa conditions the expariment damaonstr-
ated that caffeine has a synergistic interaction with
alcohnl. Furthermore, using Sternberg’s (37) addi-
tive-factor method, 1t was shown tFat the affects of
both aicohol and alcohol 4 caffeine occur mainly
on the peripheral stages ot information processing
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{i.e. at the stimulus input and response output)
rather than centrally.

[Osborne MJ end ¥ Rogers. Aviat. Space Enviton. Mod, 54(8),

bi8-534, 1083.]

Il HUMAN ENIGNEERING

10. Hurman factors of flight-deck automation:
Report on a NASA-Industry workshop

With the advent of microprocessor technology,
it has become possible to automate many of the
functions on the 1light deck of commercial aircraft
that were previously parformed manually. However,
it is not clear whether these functions should be
automated, taking inte consideration various human
factors issuss. A NASA-industry workshop was held
to identity the human factors issues related to flight-
deck automation which would require research for
resolution. The scops of automation, the benefits
of automstion and automation-induced problems
ware discussed, and a list of potential research
topics was generatad by the participants. This
raport summarizes the workshop discussions and
presents the gquestions developed at that time. While
the workshop was specifically directed towards
flight-deck automation, the issues raised and the
research guestions generated are more generally
applicable to most complex interactive systems.

[Deboret A Boshm-Davis, Reonwick E Curry, Earl L Wisner
R Leon Harrison Ergonomics, 1883, Vol 126, No 10, 853-981 ]

11 A method for measuring the load imposed
on the hack of a sitting person

A method for calculating the hiomechanicsl load
on the spine (at L3) and certain muscles in the back
is described. 1t utilizes 2 small computer on-line ta
a force platform and the resulis are obtainable with-
ina few ssconds,

The method, which has been davised to evaluate
aspects of industrial seating, deals with wvertical
forces arising from support of the hands and arms,
weight lifting and vertical accsleration as well as
trunk movements. It does not deal with horizontally
imposed forces. It is shown to be quicker and more
accurate than calculations using manual measurs-
ments of displacements and can be spplied in both
the field and the laboratory,

[JAE Eklund, EN Corlett snd F Jolinson Ergonomice, 1883
Vol 24, No 11, 1063-1075.]
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12 Industrial workplace layout design an \
application of enginearing anthropometry

Workplace layout design parameters or dimar
slons were determined mathematically by using i
sxisting anthropometric data, tor parforming indi
trial tasks in sitting, standing and a « ombinationg
sitting and standing positions for the general rna
female and » combination of male and  fan
operators  and the individual male and femi
operators for the 5th, 50th and 95th percentll
The data were duly adjusted to account forf
clathing, shoe and posture allowances. The regl
dimansions were based on the most commanly g
industrial operations which require a grasping me i
ment.  Appropriate allowances were provideil
adjust the reach dimensions Toar othar types |
operations. The haorizontal and vertical cleard
dimensions and refarence points for the horizaf
and vertical cloarances were established. Farl)
determination of the normal working arsa nf)
horizontal plane, Squires’ concept was recommnie
ed in prefercnce to Farley's concept,

[Blman Das and Hubert M, Geady, Ergonomics; 18983, Yol 2
No. b, 433-447.]

13 Spinal loading in static and dynamic
postures: EMG and intra-abdominal prass
study

The differsnce in physiological stress betwe
static posture loading and dynamic lift is Pl
understood. Therefore, the quantitative patt&rn
gradusal increase and decrease of stress as meas
ed by EMG of erectores spinae at Tiz and Lsal
intra-ebdominal pressure (IAP) due to staadyp
gressive loading and unloading in static stoopr
rosture was studied and compared with that
stoop litting of the same weight. For dynamic loa
ing and unloading a steady flow of 25 kg of wal
into or out of aplastic tub held in the hand w
maintsining a stooping posture was used,
subjects also performed stoop lifting wa:ght_s
15 and 25 kg. In static posture laading the nig
EMG 2t Tie was approximately 50%, of the L Ja
During unloading in that posture it was raduced
33%,. The level of electromyographic activi !
Ti= for loading was not significantly different fia
unloading. At Ls, however, the magnitude inoroas
signiticantly for unloading. The EMG and intri}




ominal pressure fesponses of static posture were
aan 33 and 60", of the corresponding phases
stoop lifting of the same weight. An insigni-
Cdifference in 1AP and Leoit reta between
o posture loading and stoop lifting indicates a
cul role of 1AP and no diflerence In cardiac
luss strassful tasks.

ar and PH Davie, Crgonomics 1983, Vol 26, HNo 9

ﬁﬂ: muscle loading and fatigue:
amat'ml variation of headgear weight
__quﬂ‘tﬂr-mf-gruviw

| extensive saeries of experimenis has been
ducted to quantify the Tatigue of neck muscles
ured by isometric endurance time. The neck
85 were dynamically and statically lozded by
tlc variation of 15 headgear conliguiations
sting of b differsnt centers-of-gravity {for-
Cpenter-low, center-high, right-lateral-low
vird-low) and 3 different weights (3.21b,
'9.01b, 1.45, 2.27, 4.09 Kg). Each of six subje-
Id rotate his head laterally (from side-to-side)
min in each of the 15 headgear loading com-
s, Immadiately thereafter, the subject would
his head inan isometic head dynsmomete!

a sustained right lateral neck contraction

“of his maximum strength (MVC), during
durance time (to fatigue) was recordad.
{ndicate that there were no significant
{P>0.05) in endurance time betwean
orward-low, 3.21b/lateral right-low, and
Jaftward-low compard to contrals (endurance
‘8t 70% MVC isometric neck contraction
thers was prior head loading). All other
sading configurations (weight and certer-of-
¢ tombinations did result in & significant
n (P>0.05) in endurance times (compared

.
!
i

se results are significant since thiey provide
ﬂnﬁgh-!s into the optimal trade-off between
‘ﬂﬁiﬁra-nf—g:aviw and helmel weight combi-
\of neck muscle endurance.

pt CA lind-JS Potrodsky. Aviat. Spoano Environ. Meod.
1 A01.905, 1963 ]

\ Dynamic Analysis of Spinal Compression
Diffarent Lifting Techniques

gh itis commonly assumad that lifting with

87

flexad knaes and the wunk erect will lead to reduced
compressive force on the low back, the benefits are
only realized whan the load can be [ifted between
the knees, i.o. close to the body, Moreover, the
assumption has often been hesed solely on an
analysis of the initial Hfting posture, lgnoring the
inartial forces due to accelerations of the body and
the load

For this =iudy & biomechantcal saglttal plane
model was developed to take full account of dynamic
factors, based on direct recordings af body move-

ments, accalaration of the load and forces at tha
{eat.

Twenty subjects lifted a 15 kg box froma 10cm
high shelt to knuckle height with four lifting techni-
ques: lag lift, back lift, load kinetic lift, and trunk
kinatic 1ift. In the 'kinetic® liits the subjects tried to
use the kinetic enargy of the horizontally moving
load or the variically moving body, respectively, In
order 1o reduca tha spinal load.

When the peak compressisns were considerad
the lag lift produced least stress. The compression
— time integral over the accelerative phase of the
lift, relating tha total stress of a lift, was smallestin
the back lift.

The results of the load kinetic lift did not differ
markedly from the ‘non-kinetic® lifts, but the trunk
kinetic lift was clearly the most stressful of the
techniques studied.

[T.P.J. Leskinen, H.R. Stalhammar LAA, Kudrinka and 0.6
Troup Eigonomics, 14953, Vol 26, Mo, §, 505-604]

16 The Peculiar Problems of Equipment
Design

The equipment designer isfaced by problsms
created by our irrational attitudes to the use of tools
and sguipment in our domestic and working lives.
These attitudes are expressad in the siting and lay-
put of housing and in the misuse of aguipment in
hospitals. If sgquipment is to play ita full role, it must
be plentiful, available where needed and with suffici-
erit space for its use. It must not carry hidden costs
arising from architectural inedequacies and human
conservatism. Finally the use of equipment must be
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included in the training and philosophy of statf and
the rehabilitation of patients.

[Kennath Agnew, Ergonomics, 1983, Vel 26, No. 8, 781-704]

17 Somse Comparisons of On-Display and Off-
Display touch Input Devices for interaction
with Computer Generated Displays

The relative merits of non-display and off-display
touch input devices are discussed, together with the
additional feawures of computer-gencrated fead-
back and the means of confirming = sslaction sub-
lects’ parlormances with on-display and off-display
devices are compared in three experiments with
increasing target resolution requirements-menu
selection, tabular display, and target acquisition.
Performance, and subjective reactions, appear to be
no worse for the off-display input, although hoth
devices are worse than rolling ball (tracksr ball) for
high resolution targets. Charactaristic types of error
with these devices are demonstrated, and to bens-
fictal effects of enhanced computer-generated feed-
back are shown. It is concluded thet off-display
continuous touch input carrigs no performance
penalty over the on-display counterpart, and that its
use is justitied where its other advantages sre
apposite.

[D. Whitfield, R.G, Ball, J.M. Bird, Ergonomics, 1983, Vol 26
Ne, 11, 1033-1063,]

I SPACE MEDICINE

18 Spacelab Mission 4—Ths First Dedicated
Lifa Sciences Mission

Spacelab is @ large, versatils lsboratory carried
in the bay of the Shuttle Orbiter. The first Spacelab
mission dedicated entirely to life sciences is Space-
lab-4. It is scheduled for launch in late 1985 and
will remain aloft for 7d. All of the investigations
area currently classified as “tentatively selsctad”,
with “final selection™ and confirmstion planned for
late 1983. The 24 tentatively selected investigations
have been combined into & comprehensive. integrat-
ed exploration of the effects of acute weightless-
ness on living systems. An emphasis is placed on
studying physiclogical changes previously abserved
in manned space flight. This payload has comple-
mentary designs in both human and animal investi-

a8

gations in order to validate animal maodels of hum
physiology in  weightlessness, The experimeanty
subjects include humans; squirrel, monkays, laborg
tory rats, two spacies of plants, and frog eggs. Th
primary scientific vascular adaptation to Wi ght | age
ness (including pastflight reductions in' orthostatl
tolerance and exercise capacity) and changes |f
vestibular function (including space motion sioh
ness) associated with weightlessness. Secondafl
scientific abjectives include the study of red
mass raduction, negative l'lll"ﬂ;jHﬂ balance, altant
calcium matabolism, supressed in vitro lymphiocyll
reactivity, gravitropism and phatotropism In plant b
and fertilization and early development in frog egol
The rationale behind this payload, the selectiaon i
cess, and details of the individual investigations af
presented in this paper,

[Fatry TW and DH Reid Aviot Space Envivon Med 5-1|'1
1123-1128, 1983.]

19 Cardiovascular Examinations and ahsaw
tions of Deconditioning during the Spaoy
Shuttle Orhital Flight Test Program.

During the first four flights of the space shutt
cardiovascular data were obtained on each Cré
member as part of the operational medicine requlr
menis for crew health and safety. From monitoring
blood pressure and electrocardiographic data, it we
possible to estimate the degres of deconditioni 1
imposad by exposure to the microgravity environ
ment. Far this purpose, 8 quantitative cardiovascul
indsx of deconditioning (CID) was derived- tg ﬂ
the clinician in his assessment. Isotonic saline wal
then investigated as s countermeasure ag,
arthostatic intolsrance and found to be effsctiv
partially reversing the hemodynamic consequen
It was observed that the space flight environmen
of re-entry might potentially be arrhythmogenic |
atleast ane individual,

[Bungo; MW and PG Johnson Jr Aviat Space En'wrmM
BA(11); 10071-T004,1983.)

20 Etiological factors in space miotion siclnam

We compared susceptibility to motion sickne
during exposure to sudden-stop stimulation ._
function of gravitoinertial force level. Our fmdm
show that susceptibility s greatly snhanced, bafl




yas-closed and eyes-open, for zero-g and 2g
itlons in parabelic flight compared with ig test
itions.  The change in susceptibility is likely
gd 1o three factors; alterations in vastibula-
funclion which result from wvariations n
vitainertial force level (28, 29); the altered
smoof otolithle activity resulting during varia-
| n_grwituinamnl force level: and the altered
al-otolith response synergias that result during
rete gravitoinertial force levels greater or
s than terrestrial levels. These factors are shown
b telated to the etivlogy of space motion sick-
;gnd 1o the alterations in parformance and vesti-
ffunction that are experienced by astronauls
@ re-entry, An explanation is also proposed
i};ﬁ_dﬁcraasa in suscaptibility to motion sickness
bited by the Skylab astronauts inflight and for
g petiod posttlight during exposure 1o Cross-
ed angular accelerations (20).

Wrar JR and A Graybiel, Aviet Space Erviron WMed S4{8)

1.1333.]

REARIC OXYGEN THERAPY

fig macokinetics of pentobarbital under

Q a anesthetic effects of barbiturates. How-
‘attempts to distinguish between two possible
a5 of this reversal, changes in drug disposition
ges in drug-receptor interaction, have not
It tted, This study examined the possible
ts of hyperbaria and hyperbaric hyperoxia cn
ribution and clearance of pentobarbital in
- The drug was administered to six mixed-
5 a5 3 30mg/kag i.v. bolus at 1 ATA breath-
TA breathing air, and 2.8 ATA breathing
‘oxygen, with serial blood sampling for 12 h.
jeokinetic and statistical analyses showed no
ant effects of hyperbaria or hyperbaric hy-
: '{!'n the total plasma clearance, volume of
jon or elimination hali-life. If pressure
al of barbiturate anesthesia occurs of these
‘thanges in the disposition of the drug are
usative factors.

WG, DW Walch, WP Fife, BN Chaikin, C Melock and
_I_fﬂpll:a Environ Med S4(11); 1005-1008. 1983,

22 A Five-year survey of hypobaric chambesr
physiological incidents in the Canadian
Forces

Hypobaric chambar training forms an Integral part
of the Canadian Forces (CF) Aeromedical Training
Programme (AMTP). There are four standard types
of runs (Typa |, 11, 111, 1) in which persannel are ex-
posed to the reduced 'atmospheric, pressures, rang-
ing from ground level (GL) to 43,000 ft (13,106m)
(0.16 ATA). Physiological incidents involving trap-
pad gases in the hollow bady organs resulting from
exposure to these reduced atmospheric pressures
are considered "normal” during chamber runs and
ara managead by well established proceduras. Alti-
tude decompression sickness (DCS) on the other
hand is a potentially lifa-threatening disorder and
must be managed accordingly. This report is a
summary of all physiological incidents occurring in
CF hypobaric chambers during the period 01 Jan
1977-31 Dec. 1981, and emphasizes significant

trends In the incidence of altitude DCS at these
chambars,

{Crowsll. LB Aviat Space Environ Mad BA(11)

. 10341038,
1883,

23 Protaction against Oxyaen Toxicity by
Intravenous Injection of Liposomes Con-
taining Catalase and S0OD

Survival of rats exposed o 100% oxygen ‘was
incréased from 695 =15 1o 1184+ 8.8h (X +
SEM) by intravenous injection of liposomes coritain-
ing catslase and SOD. Rat |ung catalase and
S0D activities were increased 3.1 and 1.7 fold,
respectively, 2h after Intravenous injection of
iipogsomes containing catalase and S0D. The in-
cresse 10 survival time was associated with a
significant dacreasa in the effusion of fluid into the
pleural cavity. Injection of lippsomes containing
catalase and superoxide dismutase (SOD) also signi-
ficantly increased the average lung wet weight of
rats exposed to 100% oxygen from 3.2 + 0.2 to
4.8 = 0.4g. Intravenous injection of liposomes
containing huffer plus free catalase and 50D docre-
ased the mean volume of pleural effusion 89%;, and
had nao significant effect on survival time. Free
_::E!alase and SOD injected in the absence of lipo-
somes did not increase survival time or decrease
pleural effusion volume of rats exposed to 100%,

89




oxXyoen. Liposume-aunmumﬁri lung catalase activity
had a kalf life of 1.8h. These results suggest that
pulmonary oxygen toxicity is directly related with an
enhanced rate of production of reduced oxygen
spacies. Liposomes containing antioxidant enzymes
may also bu used tor moditication of ather patholo-
gic states where oxygen redical formation is in
volvaed.,

[Fed Proc Adt); 1804 1083, HED Roview, Vol. & Nb 2.

24 Operational Safety in Clinical Hyperbaric
Chambers

Clinical hyperbaric chembers have achievoed &
vary fine sufety racord over the past several years,
Hyperbarle medicine can he both sate and efiective
Howaver, the following considerations must be kept
in mind.

1. :Clinical hyparbaric chamber Installation, opar-
ation and safety is highly complex and azpensive
undertaking and requires careful planning.

2. Use ot shortcuts 1o operate a
chamber with swub-standard,
without adequete systam safety dosigns
ous and should not be permitied.

hyperbaric
loww-cost materials or
iz danger-

3. ‘Attempts to operate & hypsrbaric chamber
without a well-trained and experienced crow invite
dizgsier and should never he made.

4, Safe chamber operations—s physical plant
that is designed. built snd maintained in 2ccord-
ance with accepted principies. Operating and smer-
gency prodedures thel are understood and adhered
to by all personnel. A trained and sxperisnced crew
that understands all aspacts of proper patient selec-
tion, decompression procedures and chamber safetv.

[Staphen D Aeimbers. PE HBO Review, Vol 4, No 2 : 113
1853.]

Vo AVIATION OPHTHALMOLOGY
25 A Concept on Optic Vestibular Coordination

The optic vestibular coordinations, 1a observat-
ions of optokinetic nystagmus elicited by combined
applications of optokinetic and subminimal labyrin-
thine stimulations, were discussed from viewpaints
of power spectrums. It was observed, optokinetic
nystagmus closcly tesemble the 1/f fluctuation
pattern and may be modified by the simultsneous

presence of labyrinthine stimulation in the manng
of the whitening of power spectium in frequenls
higher than 0.03 Herz, It may be suggested thatd
frequencies [ower than 0.03 Herz the oculo- -l
retlex is dominant and in frequencies higher thy
that the vestibulo-oculomotor reflex 1akes over o
plays an important role in developing optokinug
nystagmus and stabilizing the retinal imaga. '

[Toduhike Watanablo, Acty Dialaryngnl, Suppl, 383 : 7
19683.)

26 The iIncidance of Refractive Anomalies
the USAF Rated Population

A tleld survey was conducted to detarming 1
percantage of US Alr Foree pilot and navigatars.i
quired to wear corrective lenses. A random  samgl
survey  stratified by  major  air  comman
(MAJCOMS) was designed to retrieve the dit
Data requestad included initial (entey) visual ac)
and refractive error and current visual acuity i
prescription of glasses were raquired. Of, ‘*-::
forms sent. 2183 waere raturned completad. Analy
indicatad that almost 20%, of pilots and 56 navigil
ors are required to waar corrective lensas wihi
flying. The percentages are consistent amal
MAJCOMS, Aircrew members who enter undergme
dute pifot training with minus of plano rﬁfrac
values are much more susceptible o develop o
during their flying carsers than those Wlth prus
fractive values.

[Provings, WF, WM Waostsner, Ad Rahe and TJ Tradial, Al
Space Environ. Med.S4(7):622-627. 1883

VI AVIATION ENT

27 Bwral Barotraums and Surfactant

The concept is introduced that surfactant mi
be present in the Eustachian tubes as a rols
agent which would be absorbed to tissuse surfag
ta facilitats their separation in maintaining amﬂi
ot the middle ear. ]

[Hills. DA, Aviat Spoce Envicon, Med, §4{11):1039, 1048

VIl EXERCISE PHYSIOLOGY

28 Cardiorespiratory response to axercise in
men repeatedly axposad to extreme altitul

The venlilatory and heart rate responsas to sy
cise wera studied in four experienced high-2 il i

30



hars at sed lovel and during a 6-wk period above
to. disgover whether their responses to

i6 ware similar to  those of high-altituds
5. Comparison was made with resulis from
gtientists who lacked their frequent exposure
trane altilude. The climbers had greater VO2
at sea lovel and altiiude but similar ventilatory
N On acuta hypoxia
level thelr ventilatery response was less than
thie Lol seientists, Thalr henrt rate response did
differ from thar of scientists at sea level, but
acclimatization the reduction in responss was
cantly greater. Alveolsr gos concentrations
[ gimilar aftar acclimatization, but climbars schi-
) e changes more rapidly, ,The increase in
(i At it was similur inthe twao groups. It is con-
od that these climbers, unlike high-althude
dents; have cardiorespiratory responses to exer-

vilel. Respiroto. Envirom,

365, 1963.]

Exgrize: Physiol. 55(5)

tffects of Strength Training on ‘G’
olarance

R

_E tolerance of pilots flying modern, high
ormance fighter aircraft is crucial. Therelore,
de: o Increase "G tolerance are of wvital
g Im this study. G tolerance was studied
man centrifuge using simulated aarial combat
vers {ACM)—consisting of 155 periods of

7G until exhaustion——before and after 11

? muscle strength training. The ACM-time

1 ﬁghter pilots was increased after this training
% Gains wers observed in knes extensor

_ '\:xtrﬁngth during slow contractions by 17%
"ﬂnﬁumbiu power by 14%. Aercbic perfor-
g and various muscle histochemical indices, as
om muscle biopsy samples obiained from

us lateralis, were unchanged. Neuro-
adaptation seems to be responsible for the
muscle strength, as well as for the improv-
itfofmance of the M-1 straining maneuver.

ight explain the enhanced G tolerance.
{1

oitan

A'PMH]HIT nid U Bolidin. Avial, Spece Environ. Med.
3 6H1 885, 1083,

M

30 Maximal exercise at extreme altitudes on
Mount Evarast

Maximal exercise at extreme altitudes was studi-
ed during the coursa of the American Medical
Research  Expedition to Eversst. Measuremonts
wars carried out at sea level (inspired Os partial
pressure (POa) 147 Ton), 6300m during air breath-
ing (inspired PO: 49 Torr). The last POy is aguival-
ent to that on the summit of Mt. Everest. All the
6300m studies were carried out in & warm wall-
equiped laboratory on well-acelimatized subjects,
Maximal O. uptake fall dramatically as the inspired
POy was reduced to very low levels, Howaver, twa
subjects waere shle to reach an Oa uptake of 1L/min
at the lowest inspired POa.  Arterial Oy saturations
fell markeadly snd alveolar-arterial POs differences
increased as the work rate was raised at high
altitude, indicating diffusion limitation of Ou trans-
fer. Maximal exercise vantilations excoeded 200
Limin at 8300m during air breathing but fell consi-
derably at the lowest values of inspired PO:. Alve-
olar COz partial prossure was reduced to 7-9 Torr
in ene subject at the lowest inspired POs, and same
value was obtained from alveolar gas samples taken
by him at rest on the summit. Theresults help to

explain how man can reach the highest point on
earth while bresthing ambient air.

KM Marat, JS
Milledgs, RM Peters Jr, .} Pizo. M Samaja, FH Sarnquist, /B

Schosns and RM Winslow, J Appl Physial Resplrat Environ

[West JB: 5J Bover, DJ Graber, PH Hackatr,

Exwrcise Physiol 65(3) : 688.608, 1983,

31 Power ocutput and fatigua of human muscle
In meximal Cyecling exercise

We studiad maximal torque-velacity, relation-
ships and fatigue during shart-term maximal exercise
on a constant velocity cycle srgometer in 13
heslthy male subjects. Maximum torgue showed
an inverse linear relationship to ecrank velocity bat:
ween B0 and T680rpm, and s direct relationship to
thigh muscle volume measured, by computerizad
tomograghy. Peak torgus per liter thigh muscle
volume (PT. N m17Y) was related to crank velocity
(CV, i) in the lollowing equation : PT — §1.7
0.224 CV (r — 0.99). Peak power output was a
parabolic function of crank wvelocity in individual
subjects, but maximal power output was schieved
at varying uvrank velocities in different subjects.




Fiber type distribution was measured in the two

subjects showing the greatest differences and
demonstrated that a high crank velocity for maximal
power output. The decline in averags power during
30s of maximal etfort was least at 60 rpm (23.7 |
4.6% of initial maximal power) and greatest at
140 rpm (68.7 + 6.5%). At 60 rpm the decline in
power over 30s was inversely related to maximal
oxygen uptake (ml. min ) (r — 0.69). Total work
performed and plasma lactate concentration 3 min
after completion of 30s max. elfort were similar for
gach crank velocity.

(McCarinoy, Neil, Gosrgs JF Helgenhousar shd Marmal |
Jones. J Appl Physiol Reepliear Environ Exerclsa Phyninl G6(1)
218-224, 1983,

32 Alteration of lschemic Cardiac Function in
Normal Heart by Daily Exercise

Myacardial function, tissue blood flow, and heart
rate measurements were studied during control and
g 2-min occlusion of the left circumfiex coronary
artary in conscious dogs. These measurements ware
made in the same dogs before exercise in the un-
trained state (UT) and after 8 4-wk treadmill exercise
program in the partially trained condition (PT).
Ultrasonic segment length gauges werg used to
measure myocardial function in the ischemic zone,
defined by staining the myocardial tissue. Micro.
spheres (15um), labelled with different isoropes,
were used ta measure the myocardial tissue How in
the normal and ischemic zones. Myocardial function
in the ischemic zonz of 20 dogs was rediuced 71 a1
6% in the UT condition; however, after PT. the
percent reduction in segment length function was
only 33 £ 4%, during occlusion. During ceclusion,
an Increase in haart rate of 45 -~ 7% in the UT con-
dition was observed:; yet aftar PT heart tale increas-
ed only 12 -4 B%. In 5 UT dogs with heartrate held
constant {150 beats/min). the decresse from control
in tissue blood flow to the ischemic zone in the sub-
endocardium during ccclusion was 60 = 7%. After
PT, the decrease from control in tissue blood flaw
in the same dogs was 34 + 8%,. Thess dsta indicata
that the improved myocerdial function dur ing
ischemia was a result of the improved coronary

collateral blood flow into the ischemic zane after
P

[Bolvin B Knight and H Loweil

Stona J Appl Plivsiol 35(1) :
b2-80, 19837 '

a2

33 Dynamics of Cardiac output and Systoll
Time Intervaly in Supine and uprigh
axercisa

fransient and steady-state responses of st
volume (SV), heart rate (HR), cardiac output lI
laft vantricular ejection time (LVET), pre-
tion pariod (PEP) and the ratio of LVET to PER d
ing bicycle exercises of 50 and 100W were studiy
in four healthy male subjects in supine and L
postures. A computer-based system in which I
pedance cardiography was incorporated F:Frwud-_
datermine the above parameters on a 10s intar
basis. SV ramained almost unchanged In responl
to exarcise In a supine posture. whereas |1 increds
significantly in an upright posture, although the ind
vidual differences among subjects were found ta i
large. The half-response times of variablos to a8
wark load were determined. An approximate r-:
dance was abserved among the response tin ,'
for HR, Q and LVET/PEP, There was an inverss i
lationship batwesn LVET and HR, the slope of whig
was found to be steaper in the supine posture th
in the upright posture, rellecting the differan
betwaan the SV responses in both postures. LV
fell shortly after the cessation of exercise des ol
the decreasing HR. In as much as the paradoys i
reduction of LVET was also found in the caso W ,.
SV remained unchanged in response to exarcias ,
changes in 8V can ba the cause theraof Thus
transient increase in ejection rate, which |s dua
either the increased myocardial contractility or d8
creasad peripheral vascular resistance may be 1
ponsible for the phenomenon.

iMivamato ¥, J Higushi. ¥ Abe, T Hiura, ¥ Nakazong a
Wikami_ J Appl Plivsiol Resplrat Environ Exercise Fhysial 53
16741681, 1953 1

VIl CLINICAL AVIATION MEDICINE

34 Coronary bypass Surgery: Military Aviatiy
Medicine Parspactive 4

Close examination of medical and surgical it
ture shows that significant proportions of pati
undergoing coronary artery bypass surgey do
achisve an angina-free state; of those who _
large proportion will relapse over the ensulng.
years. It is apparent from the literature thaluurﬁq
bypass surgery doss not reverse the undarlying pi
cessas of atherosclerosis. Therefore, aviators wh



undergene this surgery are at increasecd risk
ina and other unpredictable coronary events

ot ba favourably considersd for continuaed
flying duties.

by, B Avinl Spoco Erviron Mod BA7311) @ 104310484,

ﬁ!th to Flying atter Head Injuries ;
AReview

u_ﬁa pathology of head injury is discussed in re-
qogeverity and 1o the change of recovery.

(o flying status, then, depends mainly on the

mard of subsequent post-traumatic epilapsy
Assessment of the threcat of PTEP is based

g incidence of onset of PTEP within 1 year
|and 2 years (85":) of head injury in thoss

o will develop the complication. Clear risk
g which increasa the chances of later PTEP

a5t hlsmr\r of febrile convulsions, family

of epilepsy, “early’” PTEP, intracranial hae-

. and depressed skull fracture. The persist-

In depressed skull fracture is itself adversely

et by aarly epilepsy, dural laceration, focal

logical signs, and post-traumatic  amnesia

it than 24 hours. Permanent prohibition on
s of inititial severity can rarely be warranted.

JL. fiyint Space Environ Med 54(7) : £03-608. 1583 ]

e Related changes in Lung Functions In

Iwctmnal study of active Indian service-
a'yartnus age aroups {20-25, 26-30, 31-35,
41-46, 46-50, 51-55, 56-60 and 61-70year)
cted to assess the age related changes
functions and also to compare such changes
at of other populations. Comparison in terms
ge changes as well as in absolute units
ndardised height was made between groups
W reported data on other populations. The
wed gradual and steady dacline in most

iff volumes and capacities (FVC, FEV, ERV,
MVY) as age advanced, but this was signi-
40 year onwards. In genersl, lung
'ﬁptﬂ;ttlas were smialler in Indian sarvice

93

men of all age groups, but the age related changes
wara of the sama magnitude a3 compared to that of
other populations.

[Lazar Mathaw, J Sengupta, SC Lakh_nm and GV Hamuan,
tndian J. Med, Res, 78, Apr 1984, pp-520-537.]

37 Minimal Coronary Artery Disease and con-
tinuation of Flying Status

Priar to 1976, any degres of coronary attery
disease, including intimal roughening, was disquall-
fying for flying status in the United States Air Force.
A consideration to continue flying duties for aviators
with minimal coronary disease must recognizae that
the disease Is progressive. with known leslons
worsening and new lesions forming in areas previ-
ously free of disease. Howaever the five year martality
for subjects with equal to or less than 30% lasions
(2%, mortality} is less than the mortality for appara-
ntly healthy males of similer aga who have not had
their coronary anatomy defined by angiography.
However, the mortality rate for 30%; lesions is three
times greater than that for individuals with known
normeal coronary arteriograms.

The USAF School of Aegrospace Meadicine
(USAFSAM) instituted a minimal coronary artery
disease study group in 1876. This study group ret-
urned aviators to flying status, if no single lesian
was greater than 30%, and the aggregate (sum) of
lesions was not greater than 50%. Subjects with
symploms of ischemia, ECG and/or angiog.aphic
svidance of myocardial damage, serious arrhythmias,
left ventricular dysfunction, or any degree of |eft
main coronary disesse were all excluded from this
study group. A tot2l of 12 aviators have now been
returned to flying status with minimal disease. 0Of
the 12, B have been recatheterized at a mean
intervzl of 30 months, and 2 have been disqualified
due to disease progression. The other 3 subjects
have shown no progression. No cardiac events have
eccurred in any of the 13 subjects.

A separate natural history study of 15 asymplo-
matic USAF subjects with 30 to 50% lesions has
been sccomplished. These 15 subjects have besn
found to be free of svents of a mean follow-up of
55 L 26 months. An additional USAFSAM review
has ascertained the natural history of lesions loss




than 20%, in individuals drawn from the USAFSAM
cathetarization file from prior years. Of 31 patients
with lesions less than 30%., 25 have been followed
up for a mean period 62 + 23 months. One subject
in this group suffered a myocardial infarction at 77
months after the disgnosis.

We contlude thstl avistors with no lesions greater
than 30% and no aggregate of lesions greater than
BO%, can be salsly returned to flying status, provid-
ad that repeat cardiac cathelerizotions are perform-
ed at one to three yaear intervals, depending upan
the results of annual evaluations which include a
tharough risk [factor analysis, treadmill testing,
complete non-invasive evaluation and nuclear imag-
ing studies.

(MeGranahan, GM, Jr, JR Hickman, J1 G5 UHL, MA Mantgs.
miaty and JH Trighwasser Avint Space Environ Maed 546} :
B4g-560, 1983.)
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