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I ACCELERATION PHYSIDLOGY

1. Theapplication of positive pressure hra-
athing for improving -Gz acceleration tolerance

Investigations on + Gz acceleration tolerance
were carried oul in pllots using various values ot
posiliva pressire braathing (PPB) during centrifuga-
tion, The greatest improvement of +Gz tolerance-
2.2 | Gz-was achleved while applying PPB = 45 mm
Hg nnd using a countarpressure suit, PPB prolon=
ged the lime at 56z from 2 min 35 s under control
conditions to 6 min 53 s at PPB=45 mm Hg. The
author discusses the mechanism of the increase |n
acceleration tolerance al PPB, atressing its protec-
tive effect on the circulatary system,

[Domasruk J : Aviat Spaca Environ Med. Ba(4) ¢ 334, 1883 |

2, Combining techniques to enhance protection
against high sustained accelerative forces

Five voluntaar subjects were tested for mccele-
ratien olerance under eight different experimental
conditions representing relaxed and unprotected
tolerance and tolerance with all possible combina-
tions of the Anti-G suit, the M-1 manoauvre, and
supination in a PALE seat. The individual and com-
bined effects of the various accelaration protective
techniques were examined as they related to various
models for acee'eration prataction, and the data re-
vealed no statistically significant deviations from a
simple additive model The apparent nst additivity
was inferpreted as resulling from & combination of
ardilive, synargistic, and overlapping mechanism.

[Cohen M M: Aviat Space Environ Med. 54 (4) 1388, 19843.]

I APPLIED PHYSICOLOGY

3 Role of lung surfactant in cerebral decom-
pression sichness

Five doas have been embolized by air infusion
inte the venous system, then sacrificed and the
pulmanary vasculature isclated by ligatures while
ventilation was maintalned for a further hour. Ina
sixth animal, the embolization was omitted. The



lungs were back-perfused with plasma from the
same dog and successive aliqguots of the back-
flushings analysed by thin-layer chromatography
(TLC), each spot being removed for Phosphorus
determination. The results showed that the major
lipid component was the phosphalidyl cholines,
while lysophosphatidyl cholines, phosphatidyl sth-

anolamines, and sphingomyelins were also identifi-
ed in significant quantities. A phosphorus balance

for the lungs showed a significant migration of
phosphatidyl cholines increasing by a factor of 10.6.
This migration of surfactani is discussed as an
important factor In determining whether trapped
pulmonary air emboll -are released info the arlerial
system when their surface area is reduced by press-
urisation, suggesting, that recompression should
not to be too rapid.
[Butler B D and Hills BA : Aviat Space Environ Med. 54(1):
11, 1683.]
4, Physiological and behavioural effects of
titt-induced body fluid shifts

This paper addresses the ''fluid shift theory"
of space motion sickness. The primary purpose of
our research was the development of procedures to
assess individual differences in responce lo rostral
body fluid shifts on earth, Experimant | examined
inner ear fluid pressure changas during head-down
tilt in intact humen beings. TIlt produced reliable
changes. Differances among subjects and betwean
ears within the same subjecl were observed.

Experiment |l examined audifory threshold
changes during tilt  Tilt elicitad increased auditory

thresholds, suggesting that sensory depression may
result from increased inner ear fluid pressure,
Additional observations on rolalion magnitudes
estimation during head-down tiit, which indicate
that rostral fluid shifts may depress semicircular
canal activity. are briefly described. The results of
thiz research suggest that the inner ear pressure
and auditory threshold shift proceduras could be
peed 1o assess individual differences  among
astronauts prior to space flight. Results from the
terrestrial chservations could be related to reported
incidence/severity of motion sickness In  space
and used to evaluate the fluid shift theory of space

motlon sickness.

[Parker D E, Tiernslrom O, lvarsson A, Gulledge WL and
Paston RL: Aviat Space Environ Mod. 54(3) : 402, 1983 ]
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5, Effacts of partial anti-G suit inflatiecn thora-
cic volume and breathing pattern

The purpose of this sludy was 1o determine tha
changes In thoracic volums and patlern of breathing
during partial anti-G suit (PAGS) inflation Ly res-
piratory inductive plethysmography (RIP).  Nins
normal subjects donned the PAGS, with blzdders
avar legs and thighs, and rested for about 10 min
in 60° head-up tilt position, The subijects bLrealhad
with closed gioltls at functlonal residual capacity
while PAGS was suddenly inflated to 140mm Mg
using a calves o thighs sequence. The Incroase
in thoracic volume, as measured from deflection
of RIP hasaline was 252 m! (5.D.43ml), which
reflected displacement ot bleod from the lower
pxtremities into the thorax On resuming normal
breathing, theracle volume returned to baseline
lavel Breathing patlern was then monilored for a
15 min bassline period PAGS was inflated,
expiratory reserve volume (ERY) was measured by
spirometry, and breathing pattern was mon|tored
ancther 15min  ERV decreased 227ml (= B0} after
PAGS inflation, which did not differ from lha
change in tharacic volume expected fiom displace-
mant of blood Into the thorax, Breathing pattern
was monitored for another 15 min alter PAGS was
daflated. Nao changes look place In minute venti-
lation, tidal velume, frequency, inspiralory time,
fractional inspiratory time and mean inspratory
flow from deflation to PAGS inflation. Thus, 1)
increase in thoracic volume produced by cisplace-
ment of bloed from the calves and thighs s halanced
by a decrease in gas velume and, 2) no changes in
breathing pattern occcur after partial ant'-G sull
in“ation, probaby because the pulmenary blood
vessols and heart are sufficenty distensible lo
accept a 150 ml velume incremeant without leakage
cf fluid into pulmoenary tissud
[Charha T 5 Lopez F, Jenouri 6. Blich § and Scckner. Ma
Avist Bpace Enviren Mad 54(4] © 324, 1983.)

11 AVIATION NEURO PSYCHIATRY

8. Sharp targefs are detected hatter agdainst a
figure and bilurred targets are detecled better
against a background

There is growing evidence that the performance
of parzentual tasks is often facilitated by paroeiyed




"figureness". Accuracy in detection and discrimi-

nation of fargats |s higher when the targets are
Fresented in figural regions than whan they are
presented in ground tegions of an image. This
“figure superiority" might be a result of a functi-
onal specialisation in the visual analysis of figure;
recent theories have alsa assumed a functional
specialisation in the visual analysis of ground.  |f
80, we m'ght expect “ground superiority” in
situations where task performance requires Informa-
tion available primarily thraugh analysis of ground
We manipulated the spatial frequency of a smal| line
segment and found that when it was sharp (i.e. the
high-spatial frequency components were present)
it was detected better in figural regions, but when
we blurred it (only the low-to-medium spatial
frequencies warn present) it was detected batier
in ground regions. These findings support the view
that figure and ground analyses involve different
spacialised functions.

[Wong Eand Naomi Welgstain N J Exp Pay. 0(2) 104, 1883.]

7. Motion Sickness : Acquisition and retention
of adaptation effects compared in three motion
environments

A sharp distinction should be made between
symptoms of motion-g/=knsss per se and phenc-
mena inferred fram the symplomalology, which
include rates of azquisition and decay of adapla-
tion effazts, Fora-knowledge of [hose “derived
phenomana" ars valuabla iit can be shown that
they hold tryue for virtually any motion snvironment
Recently, we hava developed a suddan-stop vest-
bulovisual interaction tast for measuring suscepli-
bility to mo'ion sickness (1) The test procedura
involves four successive assezsments lhat provids
not only an Index of susceplibility to molion sick-
ness bubalso the rates of acquisition and dacay of
adaptation effects. The 14 subjects participating in
this tast had braviously sserved as subjacis in para-
halic flight exparimants and savaen of them had alsn
taken part in the gssassmoant of antima’ion-sicknass
remzdies in a slow rotation room. Tha prasant
report sxamines whether their rates of acquisitian
and decay of adaptation to stressful motion repre-

seni consistent general features of tha|r responses
HCIOSs motion environments. From these compari
sons, it appears that an individual's rates of acguir-
ing and losing adaptation are fquite consistent in
very different situations, The pattern of resulis
also suggests modifications of the sudden-stop
vastibulovisual test that should increase its affecti-
Yeness as a motion-sickness screening procedurs,
both for orbital flight and for terrestrial conditions.

[Graybiel A and Lackner JRE: Ayt Spuce Environ Med, 54
{4) : 307, 1983

8. Autonomic activity and workload during
learning ot a simulated aircraft carrier landing
task

Heart rate, heart rate variability, and skin con-
ductance responses were continuously recarded
from six naive males during learing of a simulated

aircraft carrier landing task. Thera ware 30 learn-
ing trials spanning more than |h. Over trials
heart tate decreasad while flight performance [n-
creased indicating that heart rate Is sensitive to
practice effects.  Independent of pratica, heart rale
and skin conductance amplilude ajways Increasad
during the last minute of final approach to landing.
The results supported lhe following concluslons:
(a) heart ra'e and skin conductance amplitude are
reliable Indicators of shart-term waorkload increasss
as typified by final approach - Ib) heart rate is a
reliable indicalor of longer term workload decreases
resulting from practice and increased mastery of
the task. Resulls are discussad within the frame-
work of autenomic actlvation theory.

[Lindholm E and Cheatham CM: Aviat Zpace Environ Med,
§4 (5) : 435, 1083,]
8. Sensory conflict theory of space motion
sickness An anatomical |ocation for the
neuraconflict

Most investigators undarstand sensory conflict
to mean a discontinuity between either wisual,
proprioceptive, and somatosensory input, or seml-
circular canal and atalith input.  Faw hypolhesas
Nave attempted to defins specific physiclogical

162




mechanisms linking the conflict with the sickness.
Suggestions that the theory be renamed the naural
mismatch theory allow for tha possibility that cent-

ral integrative mechanisms are involved in
intarpreting the significancs of the s2nsory anviron-
ment and that the conflict between visual or vesti-
bular input systems or belwasn saparate
components of the vestibular system Is of secandary
importance to mismatch occurring betwsen on-
geing sensory experiance and long-term memory.
This paper describes the role of the limbic system
in integralion of sensory information and long-term
memeory, in the expression of the symploms ot
motion sickness. and the impact of anti-molion
sickness drugs and stress hormeones on limbic
system function. The llmbic. system may be the
naural mismatch centre of the brain.

[Kohl B L;: Aviat Spaca Environ Med, 54(5) : 464, 1983,)

10, Effects of low intensity, continuous and
intermittent noise on mental performance and
writing pressure of children with different
intelligence and personality characteristics

Mental parformance (learning, reading, multipli-
cation) and writing pressurs of 66 ten-year-old
achool children was studied for 2 hours under three
condltions : silence (25 dB; Only), continuous
(51 db :2.25 noy) and Intermittent (55.78 dB8: 2.95
noy) noise. Neo statistically significant main effecis
of noise or Interaction batween nolse and persona-
lity characteristics were found.  However children
with high intelligence solved more items on a
mulliplication task in noise than in quiat conditions.
The reverse was found for chiidren with low intel-
ligence, who were also more atiected on the
reading task. The results are discussed in terms
of arousal theory,

LJohanseon CR @ Ergonomics. 26 (3) @ 275, 1081.]

11. A Trimix saturation dive to 660 m Studies
of cognitive performance, mood
quality

and slesp

This paper reports psycheological ohservations
an men during & simulated (pressure chamber)
dive to B80m of sea-water (msw) using a ygas mix-

ture known as Trimix (He-0O,-N,). Recenl studies
by EBennstt (1981) have suggested that this
mixture aliows for faster compression with less
impairment in  performance tha mizure
traditionally used (Ha-0,). Data were oblajned
from two divars on tests of cognitive performancs
namaly arithmetic ability, grammatical reasoning,
percentual speed, visuo-spatial manipulation and
semantic processing, At maximum depth 1hare
was # severe blanket impairmant of ability ta per-
form any of the tests, However, at shallower depths
the impairments were not as marked, with perio;-
mance at 300 msw close Lo thal measured at sur-
tace pressure. Subjects were also required to il
in two questionnaries, one concerned with 1he
quality of their previous nighl's sleep, the othear
with their mood at the tima.  Sleap quality was
disrupted throughout the dive, with one subject
affected rather more than the other, Moaod patterns
varied [ess systematically, with large individua)
differences. Low correlations betwaen Elegp
quality and parformance indlcate that performance
decrements were due almost entirely to breathing
Trimix at high pressure.

[Logie AH and Baddaley AD : Ergonomics 26 (4) 3me, 1084, |

than

V. AVIATION OPHTHALMOLOGY

12, The dynamices of vertical
in normal human subjects

eye movements

We studied the dynamics aof horizontal and
veriical slow eye movements (vestibular, oplakinatic,
pursuit and visusl-vestibular) in 10 normal human
subjects. Several differences hetweon harizontal
and vertical eye movemants ware found. The time
conslant [(time required for the slow-phasa eya
velocity to decay to 37%, of tha peak value) of varti-
cal posirotatory nystagmus (PRN) was, on averags,
50%, as long as the time constant of horizontal
PRN ; the mean phase lagd of par-rotatory nystag-
mus during low-frequency sinusoidal rotation in the
vertical plane was approximately twice the mean
phase lead of per-rotatory nystagmus at the same
frequency In the horizontal plans, Vertical eploki-
netic after-nystagmus (OKANY was minimal com-
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paredto horizontal CKAN. Asymmetriss in the
dynamics in the dynamizs of vartical eye mevements
wote ajso noted, The mean time constant of FRN
wilh upward slow phases was <zonsistently longer
than the mean time consiant of PRN with aown-
ward slow phasas and vertical QRAN only accuried
when the oplohinetic stimu'us moved upward,
Upward pursuil was better than downward pursuil
and upward slow phases of vestibular nystagmus
were poorly Inhibited with fixation while downward
slow phoses ware normally inhibited,

[Baleh RW, Richman L, Yoo RO apd Hanrubla ¥ @ Avial Spece
Enviren Med, b4 (1) 32, 1803]

13. Peoripheral cireular contours inhibit the
visua] orientation control system

Parlpharal visual stimulation with tilked luminous
frame has long been known to influonca both body
arisnlution and lhe apparent lilt of objects. Peri-
pheral visual inpuls along with veslibular and soma-
asthotic components thus constitute a multichannel
perceptual origntation contrel system.  asurrounding
the visual induction patlern with a luminous circla
reduce the effectiveness of the wvisual channel 1o
about 234, of maximum, wheraas |nscribing & circle
within the luminous frame was without effect. This
finding sugogests &8 simpla melhocd for dealing with
undesirable visual-veslibular interactions and an
explanation for some instance of disorientation.

[Ebgnboltz SM and Utriedr JW @ Avial Spzee Environ Med. S4(4) ¢

245, 1083.)

vV BIO ENGINEERING

14, Improved telemetric EEG maonitoring in
epileptic patienis

A 20-channe| EEG islematry systam provides
EEG monitaring with standard EEG recording per-
formancad for use in spilestic patientz. The EEG
aclivities ot 20 electrodes are separately ampiified
and transmitted emplaying PCM cabie telemsatry, A
standard EEG apparatus is used, allowing montages
to be freely selecled and changed during recerding.

[Karmp & and Aflink JW : EEG and Clinleal Neurophy
1883 |

56 254,
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15. A comparisan of limb plethysmocdraph
systams proposed for use on the space shuttle

Comparisons of a Whitney mercury - filled
doubled-stranded strain gavge with two plathysmo-
graphs proposed for Shullle use an ultrasound and
an impedance plethysmograph - ware performed on
20 subjects. An occlusive thigh pressura cuff,
inflated to 50 mm Hg, ¢aused partial venous ocelus-
ion and subsegquent blood pooling distal to the cuff.
The average maximum valume changes obssarvad in
the Whitnay/ultrasound tesl weara 2079, and 3,357,

respoctively, and 2 129, and 2.53% for the Whitnay/
Impedance comparison,
maximum volume changeas ta the gain of each test
system caused the Impedance and ultrasound
volume change determinations to be essently ident/-
cal to the Whitney gauge. The threa differant limb
parameters measured result in significant magni-
tude differences but the threa systems track their
respective changes identically.

[Lavitan B M Montgomery LD, Bhagat FEK and” Zieglachniid ..IF '
Avint Space Environ Mod. 64(1) 1 6, 1883.]

16, Cardiac function monitered by impedance

cardiography during changing seatback angles
and anti— G suit inflation

impedance cardiography (IC) appears h‘.i be a
promising noninvasive techniqus for munlt'nrlng
small changes in pilot cardiovascular status' :iuﬂnﬁ
conditions simulating flight. Heart rata (HR), strok
volume {3V}, cardiac output (CO}, Nntrlcuhrﬂmc—
tion time (VET), and thoracic impedance {Zo) WHTE
meniterad in ten volunteers for 5 min at each of fﬂi.t_t
seatback angles from verlical : 127, 30°, 45°, and E\ﬁﬂ
Dats wers also obtainad at thres saatback ﬁnqla&
(127, 30°, 80°,) for 6 min each befors, during, &nﬂ
after inflation of the standard USAF antl-G suit te
15 psl. Significant differences (p == 0.05) in HR,
SV, CO, VET and Zo were observed among th.e-fﬁ'[_j';ﬁ
positians. [nflation of the standard anti-G‘-'E_EIIf_fiﬁli
1,5pslat 1.0 + Gz did not significantly alter HR,
&Y, or CO: whereas, | min of deflactton of the ant|-&
suit significantly allered HR, SV, CO gompared to
inflation valuds, The resuits suggest IC can detect

Applying the ratio of the'

A



small differences in HR, SV, CO, VET, and Zo with-
in subjects as a function of minor changes in body
position.

[Lopan J 8. Veghte JH. Fray MAB, Robillard LMJ BL and
Lugiani RJ Aviat Spaca Enviren Med. G4{4) : 328, 1983,)

Vi BIORHYTHMS

11, Effects of travel across time zone (jet-lag)
on exercise capacity and performance

Elghty-one healthy male soldiers, aged 18-34,
were studied for 5 d before and 5d after an east-
ward deployment across six time zones to determine
the effects of translocation on exercise capacity and
performance. Fatigue, weakness, headache, slespi-
ness, Irritability, and other commanly reported
symptoms occurred in the majority of subjects,
Most, but not all. of the symptoms were diminished
or absent by tha fifth day following the translocation
Cardioresplratory function and perception of effort
during both submaximal and maximal treadmill
exercise wers unaffected. Isomelric strength of the
Upper lorso, legs, and trunk extensor mucles also
was not changed. Dynamic strength and endurance

of elbow flexors declined significantly. Dynamic
knee extensor strenglh &and endurance scores
exhibited a progressive decrement prior o

translocatien and were inconsistent suggesting that
the stress of repetitive testing outwsighed oniy
jet-lag effects on performance capaclly. Perior-
mance times for a 270 m sprint were increased for
the first 4 d following translocalion as were times
for a 28 km run on the second and lhird days and
fora 110 m 1ft and carry on the third day after
deployment. Timesfora65m rope climb did not
change. These findings indicate thal certain
symploms and physiological capacities are affectsd
as aresult of multiple time zone translocation
However, the speciflc mechanisms invelved, the
factors influencing the magnitude of any physiclogi-
cal alterations, and the ultimate impact of these
capacity changes on actual physical performancs
remain lo ba clarifiad,

[Wright JE Vogel JE Vampson JB, Knapik JJ Pattan JF and
Danjels WL : Aviat Space Environ Med. 54(2) ; 132, 1983.)
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18. Circadian rhythm amplitude—{s it relatcd
rhythm adjustment and/or worker motivation ?

The results of two studies are presenfed, the
first from subjects undergoing an Hrregular schadule
of siesp and wakefulness in an isolation unit, the
second form nurses during their norma| night duty
In the first stucy. for individuals during the irregu'ar
schedule, there was some evidence for an inverse
relationship between the amplitude and acrosphace
adjustment of the circadlan rhythms of deep hody
temperature and urinary excretion of petassium,
sodum and urate. No clear relalionships between
these variables waore found either if group data
trom the subjects were considered or If the amplhi-
tude of circadian ryhthms during conventional hayrs
of sleep and wakefulnass was compared with acro-
phase adjustment on the irragular schedule. |n the
sacond study there was evidence Lhat nurses
working at night on single occasions only continuad
a conventionel diurnal routine, even as for as possi-
ble, wherans, when a number of consecutive nights
were worked, there was evidence that subsatantial
changes in routine, even encroaching upon leisure
time look place; this can be interpreted as 'commil-
ment' on the part of fraquant night workers, The
possible, relationship betwean the amplituds of cir-
cadian rythms and 'commitment’ n shift workers |s
considered.

(Minars DS and Watarhouse JM ; Ergonomlcs 2043) ; 230, 198% |

Vil CLINICAL AVIATION MEDICINE

19. Acceleration induced ventricular tachy-
cardla In asymptomatic men relation to mitral
valve prolapse

In this study, the findings in 15 apparent'y healthy
asymptomatic ma'es who had short runs of veniri-
cular tachycardia during + Gz acceleration sfress
are describad Al had echocardiograms [n an
effort to screen them for possible mitral valve pro-
lapse. The only individuals with mitral valve pro-
fapse were aircrewmen a'ready undergaing aero
medical evalut'on for mitral valve prolapse, which
included + Gz acceleration testing. The episodas
of ventricular tachycardia occurred in assagciation
with wvery stressful |Gz exposures on 3 human




centrifupe. An'hroepemerphic and physiologic res-
porse paiameters suggest that these individuals
were under unusally high stress when they had the
episodes of ventricuiar tachycardia. The multistress
environment of the advanced fighter aircraft pilot
ropresents @ summation of facltors Lhat have pre-
viously been associated with significant dysrhy-
thmias, such as ventricular tachycardla, These re-
sults suggest that inflight episodes of ventricular
tachycardia may occur frequently in asymptomatic,
apparently healthy aircrewmen  with completely
narmal acromedical evaluations. I documented,
ventricular tachycordia along or mitral valve pro-
lapse assoclatad with significant dysrhythmias,
sich as ventricular tachycardia, are both currantly
disqualifying for continued USAF flying status,
Continued |nvestigation of ventricular dysrhythmias
and mitral valve prolapse Is Imperative for assu-
rance of both aeromedical salely and prevention of
unnecassary medical resirielion of aircrewmen from
continued flying duty.

[Whinnary J E ; Avlat Spaca Environ Mod, 54(01) 158 10834,

20. Hypertension and orthostatic hypotension
in applicants for flying training and aircrew

Although blood pressure standards In aircrew
membears have hean revised periodically over the
past 70 years, hypertansion siill remains one of the
most controversial problems in aviation medicine,
Improved clinical knowledge and operational
experience vindicate a maore liberal attitude for
acceptable blood pressure levels. Applicants for
flying training presenting labile hypertension may
he accepted. Also, experienced, slder aircrew with
benlgn hypertension contrelled by drugs without
adverse reaciions and without target organ disesase
may remain-on flving status. In order o avoid
compramising flight - sa’ety. long-term monitoring
of flight crew for the diagnosis of hypertansion
togather with' the evaliation of anti-hypertensive
drugs in aircrew Is urgantly required.

[Fuchs HS : Aviat Szace Environ Med, 54 (1) : 65, 18837
2{. Diagnostic accurasy of exercise electro-
cardicgraphy - A Review

The cardiovascular "stress test', and particu-
larly the graded treadmill exercise fest, has gained

wide accaptence s a diagnosiic aid in seerching
for ischemic heart disease and as a prognoslic
indicator for those with known coronary artery
disease. Controversies slill exist, however, in its
use in mas screening and in interpreting equivocal
tests. A review of the use and value of alectro-
cardiographic exercise testing is presented. Topics
such as its use in asymptomatic individuals, the
adjuvant use of clinical examination, and the
sxamination of ancillary treadmill parameters are
prasented. No attempt Is made to detail the very
significant contributions of radionuclide scanning.
The positive eorercise slectrocardiogram in the
asymptomatic sublect is discussed and guideliness
for clinlcal management are offered.

[Johssan RL and Bunge MW : Aviat Space Enviran Mad,
64027 : 150 1983.)

22, Sudden Incapacitation ;: USAF experiences
1470 - 80

During the period 1970-80, there were reported
146 cases of In-flight sudden Incapacitation In the
USAF. Of thase, 62 Involved pilots, 14 were naviga-
tors, and 70 were student pilots. The aeliologies
of sudden incapacitation included illness without
loss of consciousness, loss of consciousness,
apatia disorientation, and Improper M-1 monoeuvre.
Each of these categaries is analyzed with emphasis
upon prevention, for exampie, not flying with symp-
tamatic preexisting disease, continued emphasis
upon spatial disorientation training, and correct
performance of the M-1 manoeuvre. Based upon
the data, conclusions and recommendations are
suggested to minimize the risk of episodes of in-
flight sudden incapacitation.
[Rayman RE and Mecnaughton BB: Aviat Space Environ Med.
54(2) : 181, 1983.]
23 An unusual cause of sudden incapacitation
in flight : A case report

A 4% yrs old experienced Air line pilot deve-
loped grand-mal type seizures while flying on an
international route. Subsequent investigations
revealed that the seizures were probably caused by
lead encephalopathy resulting from prolonged
clandestine self medlcation with an indigenous
(‘' Ayurvadic'’) drug for improving glucose tolerance,
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Details of the case are discussed with special

emphasis on its aero medical significance.
[Nayar G5 Journal of tha Assaciation of Aviation Medical
Examincrs 1 : Suppl, 1983.)

24, An evaluation of plasma volume sxpendurs
in the treatment of decompression sickness

Each of 20 goats was instrumentad with an
ullrasonic flowmeter transducer around the leit
common carotid artery and a silaslic cather in the
anterior vena.  Following recovery from the surgery
the goats were subjected to a dive protocol designed
to elicit symptoms of decempression sickness
(DCS), The goats were refurned to the surface
and, following @ 20 min cbservalion period, were
aither left untreated (controls) or treated with one
of five differant plasma velume expancers. The
plasma volume expanders were evaluated based on
their ability to decrease the severity of DCS and the
number of arteria] bubbles that could be counted
Analysis of the results shows that all of the five
plasma volume expanders used appeared to reduce
the severity of the signs of DCS and to decreass
the number of arterial bubbles detected but that
these tendencies weare not statistically slanificant
except for mannital and Dextran 40.  Animals that
didl not develop arterial bubbles tended to respond
better te fluid therapy than did those that did
develop hubbles,

[Marlon DA, Fite WP and Gross DR Aviat Space Environ
Med. 54(3) : 218, 1983.]

Vill ENVIRONMENTAL PHYSIOLOGY

25 100" Oxygen breathing during acute heat
stress ; effect on sweat composition

Twelve male Indian Air Force subjects were
expofed on two occasions o a simulated hot envi-
renment (BB 57°C ; WB 35.5°C; RH 25) for a period
of 80 min, On one occasion the subject breathed
106%; oxygen at ambient atmospheric pressure,
Arm sweat collected at the end of the two experi-
ments was analysed for Ma-, K°, Mg+, Cl, and
lactic acid,  Arm sweat Mg™ was found to ba
much higher than that reported in the literature,
Hyperoxla during heat stress improved arm sweat-
ing and showed significanily lower concentrations

of Mg™*, Na™, K, and lactic acid However, the
total loss of these cations and lactic acid thraugh
tha arm were not found to differ significantly forthe
lwo experiments, Based onarm sweat concentra-
tion, when the total bady loss of thase cations was
worked out for the two rums, only whole<bocly
Mg™ showad a significantly lesser loss during
hyperozia. The selective retention of Mg*t during
the  hyperoxic heat run and [ts association in
lowering the heat-induced physiological strein
are discussad,

[Morton DA, Fite WP and Gross DR
Med. 54 (3) : 218, 1883.]

toAviat Spaca Erwviron

26. Effect of cold exposure on various sites of
core temparature measuraments

Rectal oesaphageal, auditory canal, gastroin-
testinal tract, and sublingual temperatures wers
recorded on five young Caucasian males who, in an
environment ol —32°C and 11 km/h wind, sat
during one 90 =min expasura and walked on a tread-
milt al 2.8 km/h during anothar, The clothing permils
ted cooling of their torsos while giving adequate
nrotection o thelr extremities. Control exposures in-
volvad subjects sitting in a4l air at 24-27°C drassed
only in tharmal underwear. In the control environ-

ment all of the internal bady temperatures measured
gave comparable and consistent valuss ; howeaver,
cold exposure affected the various sites differently.
Cesophageal temperatures fluctuated rapidly as a
result of subjects swallowing cold saliva. Sublingual
tempuratures were below the lowsr limlt of a clinical
thermometer, possibly becausa of facial cooling.
Avuditory canal temporatures were low, perhaps also
bacause of facial cooling. Reclal temperatures were
high as were the gastroinlestinal tract tempera-
tures, due perhaps to local heat production in
response to cold stimulation.  Metsbolic rate
increased initially in the cold and again toward the
end of the cold exposure.

[Livingstone S D, Grayson J, Frim J, Allen CL and Limmer RE

J Agrit Physial Resairat Environ Exercisa Physiol £4(4) 1 1075,
TR

27. Dces heat acclimation ilower the rats
of metabolism zlicited by muscular exercise ?

Heat acclimation has been suggested to either




lawer or have no effect on the rate of metabolism
(M) elicited by muscular exercise. The purposa of
the present Investigation (Study |) was lo examine
the effact heat acclimation has on the M(W Kg ' or
VO, in ml kg ! min ©) elicited by muscular exercise.
Two additional investigations were evaluated to
determine if season (summer or winter) of year
{Study 11} and subjscted gender (Study i) further
influsnce the effect heat acclimation has on during
exercise.  Volunteers for Study | (n=15 men},
lif(n—=8 men), and ll(n-10 men and 8 women)
completed standardized treadmill walks In hot
(40°C, 30" rh or 48°C, 20" rh) and cool (20°C, 40%,)
envirenments immedialely before and after heal
acclimation,  After heat acclimation, lower M was
observed for Study 1(—4% : P<005), I{—2%, ; N5)
and Il {=3% :p 0.06)in a hot environment In
addition, after heat acclimation a lower M was
observed for study 1(—3%; p~—008), IN(-5%;
P 0.05) and 1l {(—6%, ; p<20.05) In the cool environ-
menl. Season of year and subject gender did nol
have significant effect on these results. These dala
indicate that heat acclimation does lower the
M elicited by exercise. The observed percent
decrease was lowar in the hot (—3%) than caal
{—5%.) test environmenl.

|Suwha MN, Pandoll KB, Avellini BA and Shaplro Y : Aviat
Space Environ Med Sa{1) 1 27, 1883.]

28. The subjective equivalence of sinusocidal
and random wholebody vibration in the sitting
position {an experimenial study using the
‘floting reference vibretion ' method )

An experimental technigue known as the
‘floating reference’ melhod was developed to
compare the subjective response of seated sub-
jects to sinusoidal vibrations in the range 1-10 Hz
with those nroduced by narrow-band random  vibra-
tion (Gaussian distribution) centred on the same
fraquencies. Male and female Subjects were asked
to adjust the r.m.s, amplitude of each test vibration
uutil it praduced an overall sensation aguivalent o
that causcd by a referenca vibration The frequency
contant and rms valuss of the random stimuli
measured on the seat attachement plate are rapre-
sentative of vibration anvironments asssociatsd with

168

earth-moving machines and tractors for agticultural
and forestry use.

The results have a small dispersion and show
that subjecis generally appear to be slighty more
sensitive to randam excitation than to sinusoidal
(approximately 1 dB when averaged aver the range
1-10Hz). This differance of sensilivity decreases at
higher frequencies, but was observed in all three
translational diractions of fore-and-aft, lateral and
vertical motion at frequencies below 6 Hz.

The equivalent sensation contours derived from
these experiments relate only roughly to thew eight-
ing curves enshrined in the Standard ISO 2631,
particularly for the fore-and-aft axis,

[Donati P, Grosjnan A, Mistrol P and Roure L: Ergonomics
26(3) : 251, 1083,

IX HIGH ALTITUDE PHYSIOLOGY

20, Hypoxia : USAF Experience 1970-80

During 1970-80, 298 USAF aircrewmen were
raported as having exparienced in-flight hypoxia.
Although none of the incidents resulled in an
aircraft accidant, the potential was there in that
many of the reported symptoms were incapacitating
to some degres, Most often, the cause of the
hypoxia incident was dus te cackpit cabin depres-
surisation or samé other malfuniction of the oxygen
system. However, it was sometimes due lo poor-
oxygen discipline. The authors smphasize that,
with a thorough preflight inspection of the mask,
hose, and connections as well as a Price check,
the risk of in-flight hypoxia would be significantly
raduced.

{Rayman AB and McMaughton GE: Aviat Space Environ Mad
54(4) : 357, 18983.]

30. Decompression sickness : USAF experi-
ence 1970-80

During the period 1970-80, there were 58 cases
of dscompression sicknass in one of [ts forms
reportad in USAF alrcrewmen. These cases ocour-
red in a number of different types of aircraft in
which cabin/cockpit depressurization occurred
either intentionally (because of operational reqguler-



ments) or because of mechanical malfunction, The
most commen manifestation of decompression
sickness was bends, although some airmen expari-
enced various degrees of neurological dystunction.
Even thoeugh none of Lhe aircraft was lost or dam-
aged due to crew incapacitation, the threal was
clearly there. The authors briefly review decom-
pression sickness Including prevention, treatmeant,
and aeromedical disposition.

[Raymun RBund MoMaughton GR: Avint Space E nviron Med,
Gd(3) 1 258, 19R3.]

X SPACE MEDICINE

31. Space motion sickness : phenomenology
countermeasures, and mechanisms

A summary of the incidence of Space Motion
Sickness (SMS) in 27 soviet cosmonuts who flew
on missions varylng from 2 - 185 d in the Salyul-6/
Sayuz vehicle complex Is presented. A guestion-
nalire Indlcatad that 88%, (24) of the cosmonauts
developed some type of “illusionary Sensatlon”
whila 44 (12) presented some degree of SMS.
The SMS countermeasures used in flight included
an antihistaminic drug, pheumatic cufts applied to
the thigh reflion, application of lower body negative
pressure, & head cap thai restricted head movement
while, simultaneously providing force stimulus to
the cervical antigravity muscles, and finally the use
of an insole counterpressure device that added
pressure to the sole of the foot,

[Maisnev E L, Yakovieva Y, Trasoy 1K, Alekseay VN, Kornilayan,
LN, Matveey AD and Gorgiladze &1: Aviat Space Eoviron Med,
54{4) : 312, 1985]

32, Correction of changes in fluid-electrolyte
metabolism in manned space flights

In erderto prevent and correct hypohydration
and negakive electrolyte halance, the eHects of
exarcisss, lower body nagative pressure (LENP)
and water-selt supplements (W33) wers invastiga-
ted in more than 100 tesi subjects during 14, 45-
182-d headdown tilt tes| {-47). A combined use of
W55 and LENP during ragular exercises led to a
distinct water and sodjum retention. These changes

h———_

were mainly determined by the stimulation of the
renin-angiotensin-aldosterone and antidouretic
systems. After these countermeaasures weara tasted
in simulation studiss, they ware used by 12 cosmo-
nauts during the 83- and 185-d spaca flights. The
detailed analysis of the postflignt examinations of
the crewmembers suggests Lthal these counter-
measures may axarl a bepaficlal effect on fluld-
electrolyte halance.

[Grigoriov A | : Aviat Space Environ Mod. G4{d) : 318, 1083,]
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