Abstracts from Current Aerospace Medical Literature

| Acceleralion Physiology

1. Observabon on the neurophysicdogic theory of
accoloration {(+63z) Induced loss of consciousnoss Whinnary
JE: Avial Space Environ Med 1989; 60.588-503

The characleristics of centrifuge +Gz
induced loss ol consciousness (G-LOC) have
revealed a specific kinetle pattern of resulting
physiologic events. The relationship of these
events provides an inilial basic lor descrbing lhe
possible neurophysiclogic mechanism of G-LOGC
episode into specilic periods based on tha
psychophysiologic evenis thal occeur during inllight
aerial combat maneuvering in fighter aircrall, The
symptoms of myoclonic tlall movements and
memorable dreams  which are observed in
associalion  with G-LOC may provide key
information for unravelling the neurophysiologic
mechanism of G-LOC and subsequent recovery. A
detalled understanding of the EKinelics and
mechanism of G-LOC s paramount to eventually
solving this critical fighter aviation related problem.

Il Clinical Avlation Medicine

2. Treatment ol essential hyperension with yoga
relayation therapy in US AF awalor: A case reporl
Brownsizing AH, Dembert MZ. Avial Space Envion Med
198960 584-887.

A 46 year old caucasian male USAF aviator
with a 6 year history of mid essential
hyperiension (Medical waiver for flight duty) undear
unsucceslul treatment with hydrochlorothiazide,
dietary ~modification, and exercise, was
subsequently trained in voga relaxation. After &
weeks, medication had been discontinued and his
diastolic blood pressure remained within normal
levels. The patient was subsaquently returned to
full flight status with oul recurrence il diastolic
hyperension at foliow up €& months later
Relaxation training, of which yoga is one type, has
been reported in the medical literature o have
wide clinical application. it should be considered
as a non-pharmacological therapy adjunct of
allernative for medical disorders among personnel
in occupations (eg  aviation) where lhe side
effects from medications are of great concemn and
could be disqualifying from those duties.
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A Type Il attinde docampression (DCS) | LIS, Al
Forco Expananca with 133 casas. Winosamita SA, Touhay .E,
Workeman WT: Aviat Spaco Environ Mod 1989, 60:256: 262,

Typa Il altitude - related decomprassion
sickness (DCS), due to is wide spectrum of
symploms, is often ditticult to diagnose. This
difficulty somatimes leads unnecessarily 10 the
permanent grounding of an experignced avialor,
50 that this condition could be beller understood,
a tofal of 133 cases of Type 1] altitude DCS (an
file al the United States Air Force Hyperbaric
Medicine Division, School of Aerospace Medicine,
Brooks AFB, TX) were roviewed. Most cases
(34.7%) lollowed allitude chamber training. Tha
most common  manifestalion was joinl  pain
(43.6%), assoclaled with headache [42.1%),
visual disturbances (30.1%), and limb parasthésia
(27.8%). The nexl mast comman symploms werg,
in order ol decreasing Irequency: mental
confusion (24.8%), limb numbness (16.5%), and
extreme laligue(10.5%). Spinal cord involvemeant,
chokes, and unconsciousness were rate (6.9, 6%,
and 1.5% respeclively). Hyperbaric oxygen
treatment produced fully successful resulis in
97.7% ol the cases. Only 2.3% ol lhe cases
resuited in residual delicil no dealhs occurred. A
thareugh knowledge of the differential diagnosis
and predisposing factors is essential lo narrow the
margins of errorin the diagonsis and predisposing
factors is essential o narrow the marging of eror
in lhe diagnosis and prevention of decompression
sickness  in lhe operalions  or  training
environment. A recommendalion for favorable
considaration of waiver action for those aviators
who sulfered Type I DOCS is presanted. Thesa
recommendations  are based on a unigue
classification of Ihe severily of symptoms.

Il Ergonomics

4, Effects of VOT resolulion on wisual fzligue and
readsability © An eye movement approach. Mizao M, Selim SH,
Allen JS, Stark LYY : Ergonomics 198%; 32{6): 603-5 14

Ihe effect of VDI resolution on visual
fatigue and readability were studied. Two kinds of
displays with different resolutions (16864 x 1200
pizels) and ftomts were used. In the first
experiment, the subjects read from each display
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for 1 hour 1o induce faligue. Reading speed and
blink rate while reading were measured. Eye
mavements during visual smooth pursuit tracking
tasks were sludied before and after reading,

quantitative  scoring ol  eye  movement
perdormance showed no signilicanl changes. In
the second experiment readability tests with three
ditterant character sizes on both displays were
conducted and resulling reading aye movements
were analysed. For readability of sulliciently large
characlers, no significant difference between the
high and the standard VDT coukd be detected.
However, for wvery small characters higher
resolution improved readability. '

5, Hill DW, Gouroton KJ. Coling CU - Circadian
spedilicity In oxercise training . Ergonomics, 1808, 32(1). 75-82

The purpose of Lhis study was 1o delermine
whethaer metabolic and  cardio-respiralery
adaplations (o exercise lraining are greater at the
lime ol day of training than al ancther time.
Twenty-seven subjects  perormed  cycle
argometer 1esls in the moming and in the
atternoon belore and after 6-week period during
which ten subjects trained regularly in the
morning, seven subjects trained in the afternoon,
and ten did nol train. Training caused decreases
in HR, VE and rating ol perceived exerion dufing
submaximal exercise a 7.7% increase (P < 0.01)
in VO2max and a 9.1% elfecis) were independent
of time of day of training for all variables excepl
V2 at the ventilatory threshold. Compared with
gach ofher, subjects who trained in the morning,
while subjects who frained in the afternoon had
relatively higher values in the aftemcon (P <
0.05). This is the evidence of circadian specilicily
in training and supports the notion of planning
physical preparation to concise with the time of
day at which one's crtical performance is
scheduled. 3

. Circadian characteristics influsncing inter individual
differences in tolerance and adjustment to shiftveork. Giowamm
G. Francesca L. Giovanni C, Edoardo G, Simon F
Ergonomics 1885; 3#(d)- 373 - 385

The study was carried outl 1o evaluate
whether shittworkers showing differeit long-term
tolerance to shiftwork differ in their circadian
adjustments andfor in some behavioral
characteristics. Three groups of eighl workers,

Ind J Aerospace Med 33{1) Junge 1958

engaged on three shilts in a graphic plant and
matched for age and work experience, were
selected according to the presence or not of
complaints relaled to shiftwork: (1) no complaints
(2) nervous complaints  (anxiely/depression,
severe sleep disturbances) (3) digeslive disorders
(gastroduadenitis, peplic ulcer). They answered
guaslionnaires an lfamily conditions, health status,
rigidity ol sleeping habils, ability lo overcome
drowsiness, marningness, manitest anxiety. They
also racorded sevaral physiological parameters
(oral temperature, grip strenglh, peak expiratory
flow rate, pulse rate, sleep hours) during day and
night-shifts. The data obtained Indicate thal the
characleristics of flexibilly of sleeping habits,
ability to overcome drowsiness, and lower
manifest anxiely, are assoclated wilh better
tolerance lo shiltwark. These characterstics do
not seem to influence the adustmenl of the
circadian rhythm of oral lemperature passing from
day lo night-shilt and vice varsa. Conversely,
morningness.  appeared (0 be unrelaled o
leng-term tolerance, but did influence circadian
adjustments and sleep behaviour. Among the
groups, the subjects with digestive disorders
showed a grealer phase shifl and a reduction ol
amplitude on night-work, suggesting a possible
relalionship also between the short-term circadian
adjustment and the long-lerm (olerance 1o
shiftwork, as pointed out by other authors.

7 Perarmance ditterences ol individuals classified by
gueslannaine as accident prone or non-accldent prang, Pacter
C5, Houghton N, Corleit EN: Ergonomics 128%9; 32(3); 317 -
333

A questionnaire (APQ) was designed to
invesligate accident proneness. The gquestioner
was analysed lo idenlily individuals who believed
themselves fo be accident prone (APS) and
individuals who beliaved themselves to be
non-accident prone (NAPS), and provide
information concerning the circumsiances in
which minor accidents occur. Two, groups of
subjects were defined, ten APS and len NAPS,
and the circumstances in which minor accidents
happenad to them were identified. It appeared
that individuals had minor accidents when they
were not attending fully to the parlicular situation
in which the incident occured. Therefore, a dual
task experiment was run, such that subjects were
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unable fo concentrate fully on a blind reach lask. This
used a computer based unidimensional tracking task,
requinng prediction, as a primary task and the
decoding of an auditory tone, folliowad by the biing
reach 1o the corresponding largel, as the secondary
one, The secondary task gave a choice of eight
targels, identified by lones. Data were collected on all
aspecls of both primary and secondary tasks Tha
APS performance at the primary task was found lo be
significanlly worse than the NAPS on all occasions.
The APS performance at the blind reach task was
also significantly worse, on Some occasions,in terms
of ime taken to find the target centre. Further
exparimentation woukd be required to identity the
prices nalure of the aspedt ol pedomance
differences between the two groups and comelates
with the APQ before firm conclusions coulkd be drawn.

IV Human Enginsering

8. US Army anthropometric standards for ratany-wing
aviators In the lght sheorvation holoopter. Farr WD, Busscher
TM ; Aviation Space Environ Med 188%9; 60: A74 AT

The US Army standard anthropometric
measurements for rotary-wing aircraft personnel
were applied to 30 rated pilots with heights of not
grealar than 70 in. 1o determine whether these
standards allow an adequate fit of the pilot 1o the
cockpil of the OH-58A 'Kiowa' lighl observation
helicapter, and the ahility of the pilot to reach all
control surfaces and panel swiiches. It was found
that the present U.S. Army standards do not
address adequately the functional ability in the
OH-58A cockpit, which is the leasl adjustable
cockpit in the combat inventory. Some pilots less
than 68 inches in height could not perdorm all
cockpit tasks in the OH-58A, wilhout necessilating
cockpil changes beyond the limited adjustments
several pilots with heights over 68 inches (and,
therefore, not subject to anlhropometric testing
upon entry into the U.S. Army aviation) were sean
to have similar problems.

V Physiology

9. Ventilation perfusion relationships dunng induced
normovalemic polycythemia in dogs. Balgos AA, David ©,
Willferd, West JB - J Appl Physiol 1988; £5(4) : 1685-1882

Previous studies on normal subjects and
patients with polycythemia have given contlicting
results of the eflect with polycythemia on
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pulmonary gas exchange. We sludied acutely
induced normovolemic polycythemia in the dog
and measured arterial blood gases and veantilalion
perfusion (Va / Q) relationships using the multiple
Inert gas elimination technique. The mean base
line hematocrit of 43 + 5% wds increased to 57 +
4 and 68 + 8% raspectively, after two exchange
Iranstusions of packed erythrocytes. Subsedquent
plasma exchange transfusion returned the mean
hematocrit o 44 + 4%. Polycythemia caused no
significant arlerial hypoxemia indeed there was a
shight improvement in the alveclar arderial POs
difterance. The multiple inert gas elimination
measuremants showad no increase in VA / O
inhemogeneily with no increase In log SD
venlilation (V) or log SD blood flow (Q). There
was a shiflt ol mean V and mean Q to high VA/Q
areas because ol a decrease in cardiac outpul,
presumably caused by increased blood viscosily,
This study showed no deleterious effecls on
pulmonary gas exchange wilhin the hemalocrit
range of 36 - 76%.

10. Ralatianship betwesn prostaglandin synthesis and
release of acidic amino acd necromansmitters, Terrian DM,
Rea MA, Dorman AV Avial Space Environ Med 1588:50(11
Suppl); A2.9.

The importance of glutamate as an
excilalory neurotransmitter in the central nervous
system has become increasingly clear. However,
the presynaptic mechanism of amino acid
neurotransmitiar release does not appear to be
consistent with exisling models. A major source of
controversy has been the finding that a significant
amount of the amino acid release evoked by
membrane depolarisation is calcium-
independent,, It is often Implied that this
compaonent of release is of cylosolic origin and
subserve no nsurolransmitter function. In this
report, an akernative model is presented which
suggests that the depolarisalion induced
movement of calcium irons into the nerve terminal
acts, simuftaneously to simulate the release of
acidic amino acid neurotransmillers from both
vascular and cytosolic compariments. According
te this madal, the influx of calcium may indirectly
stimulate the biosynthesis of prostaglandins which
lower the plasma membrane potential and reverse
the electrogenic transporl of amino acids to cause
a nel efflux. Such a mechanism could explain how
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the vesicular and cylosclic neurotransmitier pools
of releasa are funclionally related.

IV Space medicine

11, A study of the aftects of prolonged simulatod
microgravily on the musculalure of the lower extremitos in
man . An introduction. Buchan F. Converting VA, Avial Space
Environ hMied 16886; 60; 64852

Tha reduction of muscle sirength and size
of lhe lower exiremilies has been observed
tollowing space flight. However, there are virtually
no data from direct measurements of muscle
tissua which provide a means ol understanding
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the physiological alternations associated with the
impaired function. We therefore, conducled a
study in which eight healthy men underwent 30
days of conlinuous exposure lo 6 head down it
as an analogue for space microgravity. We used

percutaneous  muscle  biopsy, computed
tomography, anthropomelry, and in vive muscle
strength measures under controlled experimental
conditions o provide new data about mechanical,
structural, and metabolic characterislics ol
skeletal muscle In man following exposure o
microgravity. -
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