Abstracts of Current Aviation Medicine Literature

1. ACCELERATION PHYSIOLOGY

1. Physiological and anti-G swit performance data
from YF-16 flight tests, KENT K. GILILIN-
CGHAM and WILLIAM R, WINTER., Avisiion
Space and Fnvirapmental Medicine, Vol 47, Jun,
1976, P 672-673, 2 Refs,

Biomedical data were collected during high-
G portions of 11 YF-16 test flights, Test pilots moni-
tored revealed increased respiratory rate and volume,
decreased tidal volume, and various cardiac arrhy-
thmias, Anti-G suit inflation and pressurization
lags varied inversely with G-onset rate, and suit
pressurization slope was near the design value.

2. Prolenged viseal loss anil bradycardia following
deecleration from | 6GZE acceleration: A case
repart, JOHN 8. KEIRKLAND and JAMLS
A, KENNEALY, Aviation Space & Environmental
Medicine, Vol. 47, March 1976, P, 310-311, 5
Refs.

Visual blackout during high +G7Z acceleration
is not an wnmsnal phenomenon.  Bradyeardia s
often seen following similar acceleration exposure,
An instance of prolonged visual loss assaciated with
bradycardia following a+00Z  acceleralion s
described. Possihle mechanizms are proposed, and
sionificance in the study of high acceleration is
discusaed.

3. Cardiovascular function during sustained + GZ
stress, HOWARD [1, ERTCKSON, HAROLD
SANDLER and HUBERT L, STONE. Apiatisn
Space & Favirenmental Medicing, Vol 47, July
1uda, P, T00-705, 29 Hefs,

The development of aerospace systems capable
of wery hiph levels of positive (+GZ) stress, has
ereated a need for a better understanding of the
cardiovascular responses Lo acceleration, Using a
canine maodel, the heare and cardiovasenlar ayvatem
were instrumented to continuously measure coro-
nary hlood flow, cardiac cutput, left ventricular
and aortic root pressure, and oxygen saturation
in the aorta, coronary sinus, and right ventricle.
The animals were exposed to acceleracion profiles
up to +60Z, 120 s at peak G ; a seatback angle
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of 45 was simulaled in some experiments, Radio-
paque contrast medium was injected Lo visvalize
the left ventricular chamber, corenary vasculature,
aorta, and branches of the aorta. The results sug-
geat mechanisms responsible for arrhythmias which
may oceur, and subendocardial hemorrhage which
has becn reported in other animals.

4. Cardiac Patholopy Associated with High Sus-
tajmed +G¥%: L. Subendocardial ‘hemorrhage.
RE BURTON and WU MACKENZIE, Awialion
Space & Envirenmental Medicine, Yol. 17, July
1976, P, 711-71%, 19 Refs,

Adult miniature swine were epxposed to various
levels and durations of +GZ. After exposure, all
swine were euthanized and necropised. Gross, histo-
logic, and eleclronmicroscopic obhservations were
made on the heart tissuc.  Subendocardial hem-
orrhage [(SELL) was commonly found in the left ven-
tricle, rarely in the right ventricle, and its severity
was directly related to: (a) level and duration of
G exposure, (b) heart rate, and (¢} catecholamine
activity. SEH was made more severe with iv.
atropine 4 mg, and prevented with Lv. propranolol
20 mg. Heart hemorrhage was usually limited to
the immediate snbhendocardial region and frequently
surrounded Prukinje’s fibres, In severe cases, haw-
ever, hemaorrhapes penctrated several millimeters
intu Lhe heart muscle and sometimes penetrated
Porkinje’s fibres.  Restraint of unanesthetized swine
in the centrifuze conch low G-levels, andfor iv.
injeelivng ol atropine or epinephrine produced mini-
mal SEH lesions.

Cardiac Pathology associated with high sustained
+G7 3 [, Stress eardiomyopathy. WF MACG-
KENZIE, RR BURTON and WI BUTCLIER,
Asiation Space & Envirenmental Medicing, Vol 17,
July, 1976, P. T18-T24, 45 Refs,

The myocardial pathology of 14 pigs exposed
to HSG, suessof 9 and 15, or 3, 7 and 9 GZL was
studied | six control pigs were nsed as comparisons.
Four pigs received propranoclol prior to centrifuga-
tion and Four pigs reccived atropine. Hearts were
studied by light and electron microscopy. Myo-
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cardinm  from  stressed pigs showed myofbrillar
degeneration, pooling of mitochondria and cel)
death. TLesions ocenrred in random cells of the
subendocardium and papillary  museles. Purkinje
fibres were also involved.  Pretreatment with antro.
Pinc increased the number of dead eells Found and
propranolol increased the number of cells showing
rayofibrillar degeneration, It is postuluted that this
is a pluricausal cardiomyopathy similar to several
experimental eonditions.  Significance to aurospace
medicine is brieily discussed,

6. Systolic lime intervals during +GZ aceele-
ration. THOMAS B, GRABOYS and EDWART?
D MICHALLSON.  Fowrnal of Applicd Physio.
fogy, Vol. 41, Tuly 1976, P, 52-56, 18 Rely,

Systolic time intervals (STI) were recorded
in 8 healthy male voluntesrs hefore, during, and
after 30-s exposurcs to +3G¥, +507, and 7027
acceleration. Heart rate (HR) increased at all
+ G levels, as Jdid the HR carvecied 015, interval,
left ventricular ejection time (LVET), pre-sjcction
period (PEP) and PEP/LVET. These chunpes in
STI were also proportional to the +GZ leval, At
the higher +G7 levels, PEP; and PEP/LVET
continued to increase early in the recovery period,
but HR and all $TT returned to control after 605
of recovery.  Although physiological variables
other than myocardial contractility, such as preload
and afterload, may influence STI during + (34 the
effects of + (37 an steoke volumo (5%} and cardiac
output (UO) were estimated nsing previvusly des-
cribed relutionships between STI and invasively
determined indices of curdiovasrular function., In
general, OO0 increaszed as 5V decrewsed. Puring
recovery, HR and GO Tell and OO remained
slightly below  control levels, primarily becanse
estimated SV remained low, This study demonst.
rates the feasibilicy of using STT to estimate non.
invasively the transient changes in cardiovascolar
function during +G7Z acceleration.

7. Gas exchange in man during combined +G7
acceleration aml exercise, 5, A, NUNNRLLEY,
Journal af Applied Physislogy, Vol 40, April
1996, B, 491495, 21 Refs,

Gravity and acceleration from head te fool
(+GZ) handicap gas exchange by shifting blood
from thorax o dependent veiny and creating a
ventilation/perfusion (V) mismateh in the ling,
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At L G leg exercise improves V(O matching, Cas
exchange was measured in six subjects at +1, +2
umd + 3 GZ during rest and two levels of uxeroise,
either unloaded pedaling or 600 kpm/min, The
W0 for pedaling wasg clearly related to O level,
but work efficiency was unaffected. Acceleration
lowered resting Pag: while raising VE/vD,, HR,
AaD),, ¥D and VINVT., Unloaded pedaling re-
turned VIO, and HR toward their 1-G values,
In contrast at 3G each increass in Vs caused a
fall in Paps., and arise in AaDQs, The VI showed
no further change with exercise, while VDI
decreased at all 5 levels. It thus appears that only
some of the e[Tects of acceleration are counteracted
by exercise, probably by the peripheral muscle
pump. Any accompanyivg rise in Vi adds to the
atreds of  accelecution, doe to limitations on s
tranaport.

H., CIRCADIAN RHYTHM

8. Physiclegical index as an aid in developiag
airline pilot scheduling patterns. STANLEY
R. MOHLER, Aviation Space & Environmenial
Mediving, Val. 47, March 1976, T, 238-247, 10
Refs,

A multiplicative and additive formula has heen
developed for assisting in the development of
schedules for airline pilots and flight engineers. The
faormula is based un {reshness/tiredness data derived
from aircrews on world Aights. It should materi-
ally assist those who develop the schedules 1o aveid,
where possible, finalizing those crew patierns that
would impose a severe physiologic load on cockpit
personncl. The objective of the application of the
formula is to assurc that crew members retain
adequate * physiologic reserve ™ in the course of
lying various segments of a pattern.  ‘This enables
them to absorb the siresses of schedule delays or
disraptions, as well as unforeseen operational Pro-
blems and flight emergencies.

%.  Air operations and cireadian  performance
rhythms, KARL., E. KLETN, [IANS M.

WEGMANN, CEORGIOS ATHANASSENAS,
HANS HONLWECE, and PAUL EURKLIN-
SRI, Aviation Space & Environmental Medicing,
Vol, 47, March 1976, P, 221-230, 61 Refs,

This paper reviews experimental results and
pertinent data from the literature on circadian
hehavioural rhythms and thejr modifications thraugh
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warious factors. Tt relates them to the operation
ol aircrews * round the elock ™ and on transmeri-
dian routes and discusses some possibilities of an
apprapriate scheduling,

10. Effects of Time zone ¢hapges on performance
and physiology of airline personnel. F. 5.
FRESTON, 5 O, BATEMAN, . W. MEI-
CHEN, R. WILKINSON, and R. V. SHORT,.
Avigtion Space & FEnnironmental Medicine, Vol
47, July 1476, P, 763-509, 3 Refs,

This study is the second of a series of cxperi-
ments describing the effects of Lime zone changes
on the performance and menstrual cyele changes in
a group of 16 lemale airline personnel. Four
groups of four subjcctz cach spent 4 d in the isola-
tion unit of the University of Manchester. One
proup actod as contrel ; the other theee groups were
subjected to twa B-h retardations in timne, represent-
ing Westerly ilight, All groups wers roquired to
complete an identical Dattery ol workload tasks,
In addition, the effects of a therapoutic prepara-
tion (mepiprazole hydochloride) were studied ina
double-blind experiment. The vesults ol the study
confirmed previouws experiments in that there was
impaired performance in individoals subjected to
time zone changes when work was carried out in
local time, but the results very difficule to compare
with those ohtained in Easterly shifts. The thera-
peatic agent appeared to have little influence on
the effect of Llime zone changes upon subjoots,
althourh they reporied faveurably on s use,

Man in transit :+ Biochemiep! and Physiolo-
gical changes during intercentincnial flights,
MALCOLM CARRUTHERS  The Lancal, Vol.
1, May, 197G, P. D77-080, 11 Refs,

11.

Fifteen members of che passengers and crew of
a plane (lying from Buenns Aires to London have
heen studied, before, during, and afrer the 20-hour
Hight, FEwen allowing for circadian variation, there
were clear tises in the wurinary cxerction of nora-
drenaline in the first parl of the flight, and of bath
noradrenaline and adrenaling in the 2 days alter:
wards, Plasmacortisol levels were normal during
the flight, but decreased on the lst day afterwards,
and returned towards normal levels on the Znd day,
Thoupgh there were increases in plasma triglyceride
and glucose during the flight, cholesterol and free
tatty acid levels were unchanged, The subjecls
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passed small volumes of hiphly concentrated urine
during the [light, though urine volume and nsmolar-
ity returned to normal on the 2 post [light days,
This suggests rehvdration following the very lew
humidity of the flight and the change [rom a sum-
wer hedl-wave in Argentina to the eold and damp of
an Enpglish winter. Electrocardiographic recordings
ohtained Irom the three pilers during the ight
showed the expected heart-rate peaks during land-
ing and takeoil at the various airports along the
route, with mean rates of abont 90 beats per min
throughout their periods al the controls, Their high
level af adrenaline excretion was alse refllected in
the 8T-T changes seen in these traces but abzent at
rest, FElectrovncephalographic recordings also ob-
tained on five members of the flicht-deck crow
showed occusional lendency to mass synchronisation
and microslesp pattern indicative of fatigue and
drowsiness. Though the crew had all heen off duty
for at lcast 24 hours belore the flight, these bio-
chemical ancd physiolopical changes indicale that
climatic conditions can ptestress an aircrew before
a flight, and lead to impaired adaptation to the addi-
tional strains of exacting work in rapidly changing
surroundings of temperatures, humidity, and time,
Methods of minimising these changes are considered
in relation to *“time-lock ** hotels and Concorde,

1L, ENVIRONMENTAL PHYSIOLOGY

Sustained venocounstriction in man supplemented
with €O at high altitede, JULIO C. CRUZ,
ROBERT F. GROVLER, JOHN T, REEVES,
JjounxN T, MAHER, ALLEN CYMERMAN
and JOSEPIL O DENNISTON, Sesrnal of
Appltied Physielegy, Vol 40, Jan 18976, P. 96,00,
24 Reefs,

Venoconsiriclion oecurs at high altitude, This
sty sought to determine whether hypoxia or
iypocapnia i3 the cause ol the venoconstriction.
Five male subjects were exposcd ta 4,000-4,400 m

12,

(Ppd49-465 mmHgr) with supplemental 377 +
(.02, G0y in a hypobaric chamber for 4 days.

Rimilar alveolar € tensions were obtained in four
contral suhjects exposed to 3.500-1,100m [Py 445492
mmHg) without CO, A warter - filled plethy-
somograph was used to determine forearm flow and
venous camplianee, Systemic blood pressure was
measured with the cull’ procedure, Gatecholiamines
were measured in 34-h urine collectioms. Venous
compliance fell at high altitude in both groups and
was less (P 0.01) than control walues, Forsarm
fAow and resistance were unaltercd at altitude in the
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group with GO, supplementation while [orcarm
flow decreased and resistance increased in the hy po-
capnia group at 72 h of exposure. Urinary cale-
cholamines increased in the gronp with OO and
remained unaltered in the hypocapnic praup, It
is concluded that hypoxia is responsible for decreas-
ing venous compliance and hypocapnia (o increas-
ng resistance and decreasing fow, Group diller-
ences abgerved in wrinary catecholamines may he
explained by differences in arterial pH.

13. Hypoxin and Auditory Thresholds, PE BUIR-
EELTT and WALLACE F. FERRIN. Aniatian
Spacs and Envivonmsntal Medivine, Vol 47, Jun.
1976, P, fi49.651, 13 Refs,

This paper réports the effects of hypoxia on
hearing,  Pure tone hearing and speech discrimina-
tion were tested at ground level and during hypoxia
states at simulated altirades of 4,600 m { 15,000 [t
and 6,100 m (230,000 ft) in a high altitude chamber,
Pure tone hearing was nat signilicantly  altered
during hypexia produced by this wmethed, Speech
diserimination showed alterations, poasibly due o
central nervous system hypoxia, It was aomecluded
thae iypoxia does not canse significant dererioration
of hearing For pure tones,

14. Effects of hypoxia, heat, and humidity an physi.
cal performance. 5, LAHIRI, Ca WEITZ,

I3 MILLEDGE and MG FISHMAN. JFarrnal

af Apslied Flysivlogy, Val. ), February 1976,

I, 206-210, 15 Refs,

The effects of hor, Lumid environment were
compared with the elfects of high altitude an Lhe
physical performance capacity of Nepalege residents
by messuring oxygen upiakes and heart ratos ac
various work rates, The follawing groups of men
were sclected: 66 residents of a her and humid
enviconment in the Torai at sen lovel - 94 residens
and 16 sojourncrs at L300 m,  The maximal oxygen
uptake of the sea-level residents was, on the averame,
203 1wl at which a - masiceal Hegss rate af
about 200 beats/min was reached. The Bjourners
at 3,800 m showed a higher maximal ox gen uptake
(2.94 L-min™) at their maximal heart rate of aboul
175 beats/min. The residents of 3,800 m achieved
aslmilar oxygen uptake as the sojourners, bue did
not show a similar maximal heart rae limitation,
suggesting that they were capable of achieviag a
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higher maximal oxygen uptake. Thia study shows
that hot, humid environment ar sea lewel 18 aa much

incapacitating as is hypoxia a Luigh altitude,

15. Muscle water and electrolytes following varied
levels of dehydration in man. D L. COSTILI,
R.COTE, and W. FINK, Journal af Applied
FPlysiology, Vol. 40, Jan, 1976, P. 6-11, 21 Rels,

In an effort to assess the eifcers of dehydration
on the contents of water and electrolytes { Nat, K+,
GI7and Mg+ ) in plasma and muscle tissue, eighl
men exercised in the heal (39.5°C% 25%). Blood
urine, and muscle biopsy samples were ohtained
hefore exercise and afrer the subjects had reduced
their body weight by 22, 4.1 and 8.8¢, On the
average, plusma and muscle water { Hi,) con-
tents were found to decline 2.4 and 1.2% For cach
percent decrease in body weight, Muscle sodium
(Na'l ) and chloride (Gl m ) content remajned
unchanged with dehydration, while muscle LIApTe-
sium ( M, 2+ ) deelined 129 as a result of the Ffas
debydration. Tn rerms of intracellular concentra-
tions, K+ increased 7.2 and 10.6%¢ at the 2.2 and

4.1% dehydration levels, respectively. Caleularions

of the resting membrane potential suggest that the
water and eleciroly te losies observed in these studies
do not significantly alter the excitability of the musele
cell membrane,

16, lleat Streke: A Review., SHLOMO SHIBO-
LET, MALGOLM €. LANCASTEE anpd
YEUDA DANOMN, dviation Space & Enpiren-
mental Medivine, Vol, 47, Muarch 1976, PP, 280-
SG1, 270 Refs,

Heat stroke is a complex elinfeal piclure caused
by extreme elevation of hody lemperature and i3
especially prevalent in hot climates, The danger
of heat atroke has apparantly always accompanied
unacclimatigved 1man on hiz way Lhrough arid zones,
and was often the cause of man’s fatal adventures
in the desert, Large numbers of unacclimarized
urban dwellers have suffered when the urban areas
have boon involved fn beat waves,  [eal stroke has
also been a major problem in hot industrial environ.
ments.  Lhis paper is a review of pertinent litera-
ture on this aubject.

I7. Ejection of TPilots from Combat Aircrafes,
ROLAND-PAUL DELATIAYE, ROBERT
AUFFRIT, ROBERT NEMANGE & PILERE.
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JEAN METGES. Iaternational Review of the
Apmy  Nany and  Air Force Medical  Sersices,
ol 48, No. 12 1975, T 769=-773 | In French)

& svstematic radinlogical examination of the
spinal column is performed inseveral Air TForees at
the inizial medical examination of aircrew candi-
dates,

However, some [light surgeons are against this
technifque,  They neglent to consider e numerous
advantages ol this reference file. This one is, for
the authare, the initial base for a study af occopa-
tional pathology ; furthermare, it offers the possi-
bility of following the evolution of normal radio-
logical aspects of the spine of young candidates. A
large number of little modifications in the frontal
normal pesture of the dorso-lumbar spine exists, bul
without any pathological significance,

Concerning  congenital abnormalitics, locali-
gation and radialaorical aspect must be Tgonsidered.
The authors believe that zpondylosis and discrele
spondylolys thesis are wot disqualiflying factors for

combat pilots,

IV. EJECTION ESCAPE PROBLENS

18. Ejection of Piluts [rom Combat Adrcraits.
ROLAND-PAUL DELAHAYE, ROBERT
AUFFRET, ROBERT DEMANGE & PIERRE-
JEAN METGES., TInternaiienal Reviers af the
Army, Navy and Air Force Medical Services,
Vol, 49, No. 3, 1978, P. 213-219, 93 Rels
(In French)

The fundamental rules to be Followed for the
cases ol combat pilots suffering from spinal diseass
or abnormality are reviewed., There iz no procise
and typical line of procedure. Each patient is a
special case and frequently decisions can be made
only by eollaheration of specialists belonging to
different clinical specialities, alter consideration
of the clinical and psychelogical aspects ol the
case,

Tr1s necessary and someatimes difficult to sale-
guard the interest of the flying personnel and of the
gavernment. Problems of fitness criteria are also
changing over a period of time since surgical ad-
vances and new asromattical procedures and trotics
must he taken into account,
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V. CLINICAL AVIATION MEDICINE

19, ECG Monitoring of heart failvre and Pilot load/
overload by the vesla seat pad. O, W, SBEM-
JACOBRSEN, dAwalion Space & Envdronmentol
Medicine, Vol. 4, April 1976, P. 441-444, 4 Refs,

Heart failure has caused sudden incapacitation
of pilots in ecommand of commercial airliners,
Thess Fatal cgisodes have accurred in counection
with takeofs and landings, sad have resulred in
incidents as well as major accidents in which more
than 300 people hayve been killed, Coronary attack
may be verificd later at aulopsy. Sudden cardiac
arrest or serious episodes; such as ventricular tachy-
cardia, usually cannot be detected at autopsy. A
number of accidenta due to unknown reasons or to
st pilot exror ” ean be dnc to, and some probably
are, cardiac breakdown, [t is teday possible, with
the Wesla Seat Pad to monitor the pilot’s LGG, The
Vesla Seat Pad is a device for biomedical monltoring
of ECG signals {rom human subjects withour attach-
ment to the subjocts to any leads or sensor deviees,
The Vesla pad on which a human subjecl may rest,
requires no power source, 1t is capable of obraining
appropriate ECA signals, transmitted to the pad
thrangh the medium of the subject’s perspiration,
for monitaring the subject’s beart action, BCG
signals, together with ather data, can be clectroni-
cally processed and used to warn the co-pilor and
tower of impending hazard. The ¢dead man's
buteon ' with an OVERLOAD warning system
could praatly, when taken into use, improve flying
salety.

20, Aircrew Medical standards and their applicatien
in the Boyal Australian Air Force., ROY L.
GEHARY, LE SUEPHENSON and LF KRA-
MER. Aviation Spase and Lnpironmental Medieine,
Vol, 47, Jan. 1976, B. T0-T76, 7. Refs,

Airerow selection and health maintenance are
key factors in the Aviation Medicine Frogramme
of the Royal Australian Air Force, The physical
standards cmployed by the RAAV in selecting air-
crow are reviewed. Tho alverew selection process
for the 5 years 1969 to 1973 arc proseoted with
emphasis given to medical causes for rejeation, A
carcful analysis of reasons for failure to complete
aircrow training was concueted.  The results of this
analysis are presented with special emphasis being
siven to medical wastage. The process of medinal
evaluation of trained airerew is discussed along
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with the 1960-1973 expericnce with aircrew duty
restrictions and waivers granted lor medical condi-
tions. The RAAT cxperience with medical wastage
of trained ajrcrew is similar in the experience of
other nations, both as o wastapge rates and body
systems involved.

21, Pre-employment and periodic physical exami-
gation of Airline Pilots at the Mayo Clinic,

1939-19¢74.  Avialion Space and Environminial
Medicine, Vol 47, Feb. 1976, F. 180-184,
Hets, 10,

A descriptive study of medical disqualifications
and deaths in an airline pilot populartion revealed
that, of 2,751 pilot applicants, 145 (D.39%) were
rcjected by the pre-employment company medical
examination, Of the 143, 117 were rejec red because
of a primary disqualifying “lahoratory’” abnor-
mality. Luring the lifetime of the airline, 103 pilots
have retired becausc of medical reasons, primarily
cardiovascular, and 120 have died, the majority in
aircraft accidents. 'The rate of medical disqualifi-
cation is minimal before the age of 4D years, bt it
increases vapidly thereafter. By use of the acturial
syrvivorship method, it was determined that the
chance of a pilot reaching retirement age in this
airline company was less than a0ng, although his
chance of not reaching retirement age hecause af
medical reasons was only 20%. Based on the results
of Lhis study, a departure from the ssppgligional®
periodic company medical examination programne
iy sugpested,

Study of emergency aernmedical
evacnation in the United Stalcs. ALBERT
JOHNSON, Jr. JAMES 1. COOPER  and
FAYE F. FLLEGOOD, dAviation Space and
Fnpiranmental  Mediging, Vol 47, June. 1976,
P, 662-000, O Refs,

22, Five-Year

During the time period, 1 July 1969 - 30 June
1974, a total of TUS6 paticnty were moved on the
(1-9A Nightingale on an “urgent™ or °° priority **
basis, Insupport of the request for urgent alrlift,
an average of 21 CG-9A aircraft were launched
monthly, The domestic aeromedical evacuation
migsions were highly flexible and productive, yet
inexpensive when compared with other means of
moying patients. A meaps for determining prece-
dence for the pickup and movement ol patients is
essentianl for an aeromedical evacuation system. When

a0

the paticnt is properly evaluated and the urgency
for flight movement determined, unnecessary, costly,
hazardous, or special flights are aveided. More
than 3% of the “ nrgent " patieats airlifred during
this H-year span originated in the central partof Lhe
United States. The Northeast and Far West were
each respousible for loss than 10% of the patients
yequiring urgent cvacuation over the same period.
Maore than 50% of the urgent patients moved were
inthe categories of newborn complications, burns
and neurological problems.  Turing this periad,
no patient was moved on an urgent basiz for a
psychiatric problem -aeromedical evacuation simply
becomes a very effective tool in ensuring complete
health care for seriously ill palients,

VI. AVIATION NEURO PSYCHIATRY

Alpha Index and personality traits of Pilots,
JAN TERELAE, Asiation Space and Faviron-
mental Medgicine, Vol 47, Feh, 1975, P. 133336,
Befs. 20,

23,

This investigation was Instituted o provide
information regarding the relationship between
individuals with radically different alpha indices
{low vs high} and personality traits ol the subjects.
LLG recordings were obtained and acceptable
diagnestic personality testing techniquos adminis-
tered. The results indicate that the group with
low alpha index revealed a significantly higher level
of anxiely and neuroticisin.

24, Psychotherapy and return to  fying dutics,
CARL B STEINBACHER and CARLOS ]G
PERRY. Avialion Space & Enviranmenial Medicing,
wol, 47, July 1970, P, TT0-T72, 10 Refs.

‘I'le medical revords of a proup of 112 successsive
cases referred for psychiatric consultation to the
USAF School of Aerospace Medicine were reviewed.
Fifey-eight (H2%) of these were psychiatrically
disgualified Lut felt to be amenable to psycho-
therapy, which was recommended. Fallow-up
conlact was possible in 49 of these cases to show
that 38 did, in foct, receive treatment, 3 this
later group, 18 were successfully returned to flying
dntics along with six more, who had no formal
treatment heyond several consultative visits, lor a
total salvage rate of 49%.  Paychotherapy had
previously been proven to be effective under condi.
tions of major wartime mobilization, Irs usc in
prace—time and during limited warfare has been

AFFATIOoN MEMCINE



gtudied only sparsely, except in the CGerman Air
Force, and only lor specific condition in the Royal
Air IPorce.  Results of this study support the
contention that psychotherapy s feasibly cffective
in allowing otherwise, disqualified fliers to return to
fiyling duties,

15. DEthmic variatiops in psychelogical performance
under altitude stress. V.o M. SHARMA and M.S,
MALHOTRA, Aviation Space & Envirenmanial
Medicing, Vol 47, March 1976, P, 248-351,
14 Rels.

Sea-level performance of 1230 subjects egually
drawn from Gorkha, Madrasi and Rajput groups
was compared with that at an aliitude of 4,000 m
alter 10 months' stay, Alterations in concentration,
eve-hand coordination, anxiety, depression, and
sé.ci,al interaction were recorded to aséertain cthnic
differences in withstanding the altitnde stress, Re-
sults showed a uniform fall in the scores [or eve-
Liand coordination and social interaction at altitnde
for the three ethnic proups. However, the efTects
on concentratiom, anxiety and depression  were
differential for these gproups indicating a better
toleration of altitnde stress by Gorkhas. Climatic
gimilarity between the region of natural habitat of
Gorkhas and aleitude environment has been sup-
gested to be reaponsible for their better performance
over the other bwo groups.

26. Syncope. PJ OQ'CONNOR. The Praciitionsr,
Vol, 216, Mavch 197G, P. 276-280, 3, Refs.

A FAINT or syncope is a loss of consciousness
due to rapid reduction of the blood supply to the
brain. The physiology of syncope has heen greatly
clarified by the work of Professor Sharpey-Shufer
(1956). Cerebral blood [low depends muinly upon
the supply pressure and ta a much lesser extent on
cerebrovasculur resistance, The supply pressure is
the difference between the arterial pressure and the
venous pressure. If this figure falls helow 50 mmHyg,
syncope usually results, The arterial pressure in its
turn depends upon cardiac output and total peri-
pheral resislance, which normally act in opposite
directions mediated via the barvceplor reflexes,
‘These baroceptor rellexes, previcusly known as
barercceptors, arc situated in the carotid sinus and
the arch of the aorta probably in other arterial sites
as well ; they coordinate cardisc output and total
peripheral resistance so as to ensure a constant
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supply pressure to the essential organs such as the
brain, lkidneys and liver. Whenever the effertive
supply pressure to the brain falls below 50 mmHg,
syncope is Hkely Lo occur,

¥il. SPACE MEDICINE

27. Pulmonary function evaluation during the Skylab
and Apollo-Soyuz Missions. CF SAWIN, AL
NICOGOSSIAN, JA RUMMEL and LL
MICHEL, dwiatton Space & Ensironmental Medis
eing, Val, 47, Feb 1976, P. 168-172, 18 Refs

Previous experience during Apollo postflight
exercise testing indicated no major chunges in
pulmonary function. Pulmonary function has
been studied in detail following exposure (o
hypoxic and hyperoxic normal sravily environ-
ments, bul ne previous study has reported  on
men exposed to an environment that was both
normoxic at 258 torr toral pressure and at nill
gravity us encountered jn Skylab. Foreed wvital
capacity ( FVC ) was measured during the prefliphe
and postilight periods of the Skylab 2 mission,
Inflight measurements of vital capacity { VIO were
obtained during the last 2 weeks of the second man-
ned mission ( Skylab d). More detailed pulmonary
function screening was accomplished  during the
Skylab 4 mission. The primary measurements made
during Skylab 4 testing included vesidvoal wvolume
determination (RV) closing valume (B8N VG
EVC and its derivatives.  In addition VO was
measured in flight at regular intervals during the
Skylab 4 mission. Vital capacity wus decreased
slightly (=10%) in flight in all Skylah 4 ecrewmen.
No major preflight-to.postilight chanzes were ohser-
vecl,  The Apollo-Soyuz Test praject { ASTP ) crew-
men were studied using equipment and procedures
similar to those employed during Skylab ). Post.
Hight evaluation of the ASTP crewmen was compli-
cated hy their inadvertent e¢xposire to nilrogen
tetroxide gas fumes upon reentry,

28. Medical legacy of Skylab as of May 9, 1574 ;
The manned Skylab missions, CHARLES A,
BERRY, Asfation Space & Environmantal Medi-
ging, Vol. 4, April 1476, P. 418-424.

The purpose of these summary remarks is to
put into proper focus the magnificent achievement
created by the Skylab Medical Team in concert
with their engincering colleagnes and most impor-
tantly, the astronauts who had to serve as both
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investigzarors and subjects. Indeed, by their ingen-
uity and capability ol handling the numerous pro-
blems encountered due to cnginecring deficiencies,
they have shown man ta be indispensable in long-
duration space [light.

2%. Changes in Glucose, Insolin, and Growth hor-
mone levels assoeciated with bedrest. JOADN
VERNIKOS-DANELTIS, CAROLY 5. LEACH,
CHARLES M, WINGET, ANNLE L.GOODWIN
and PC RAMBAUT. Aviation Space and Environ-
mental Medicine, Vol. 47, Jun 1976, P. H35.087,
26 Rels,

Changes in plasma plucose, msulin and prowth
hormone (HGH) resulting from exposure to 50 d of
bedrest were determined in five healthy voung male
subjects. Blood samples were collected by repeated
venous puncture at deh intervals for 48-h periods
before bedrese, at L), 20, 20, 42 and 54 d alter
confinement to bed and ar 10 and 20 d after bodrest.
Changes in the daily levels of these factors tor
each subject were expressed as. the mean of the
six samples per 24-h period. The level of HGH
dropped atrer 10.d of bedreat, then showed a 1.0
fold increase at 20 d (p 005 and sebsequently
decreazed gradually reaching level of 2.5mg/mli24h,
well below pre-bedrest controls of 4.2 mg/ml/24 b,
by the H4ch d.  Inospite of a marked increase in the
daily plasma insulin levels during the firse 30 d of
bedrest  plucose levels remained unchanged.
Beyond 30 d of bedrest, insulin hogan decreasing
toward pre-bedrest levels and glucose followed with
a similar reduction lo below the control levels of
73 mg!100ml4d h on day 84, The daily means
changes rellect a change in the amplitude of the
diurnal wariation. The daily peak in plasma inyulin
shifted progressively ta the late evening during the
bedrest period,

VIII. AVIATION TOXICOLOGY
30, Effects of Ovganophosphate pesticides and other

drupgs on subeortical wmechanisms of visoal
integration. ALVIN M. RENZIN, Asiation
Space and  Environmental  Muedicine, Yol, 47,

Jun 1996, P, 627629, 10 Rofs,

Adropineg, scopelamine, mevinphos and eserine
sefeetively hlock divectional sensitivity of wvisual
integrative neurones in the thalamus, Cholinergic
drugs that do not penctrate the blood-brain barrier
are without effcer.  The neurones studicd are
important links in reflex brain svstemis controlling
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visual atilention and eve movements, The results
surgest that any cholinergic drugs that can get inlo
the brainwill disturh wvisual [onctions. Sioce the
changes are yualitulive and the system iz reflox, the
affected individual may be unaware of dysMunction,
The resultant dangers to acrial applicator personnel
are discussed, partieularly with respect to Atropine,
which s mnecessary in the therapy of orpanoe-
phosphate and carbamate poisoning but s poten-
tially harmful if self-adminislered  For  either
prophylaxis or trealment.

IX OXYGEN THERAPY

31, Application of hyperbaric oxvegen therapy in a
case of prolomged cerebral hypoxia following
rapid decompression, PAUL L. SUEFEFLELL
and JEFFERSON C. DAVIS.  dwviation Spuce
& Environmantal Medicine, Val, 47 July 1976, P.
TAO-762, ) Rels,

The first known and previously unpublished re-
port of the uze of hyperbaric oxyeen { 1IBO ) in the
treatment ol prolenged cerebral hypoxsia s reportod
in an incident involving a USAF T-39 aireeatt that
underwene rapid decompression from 733 mb (3,138
meor BO00 Fo) to 148 mib ( 13,716 m or 45,000 fr ),
Within 3 to 3 4, the pilor lost congciousness because
he did not don hiz oxygen mask, and, therelore,
was unable Lo oblain supplemental exyren immedi-
ately. After a delay of G o 8 min, he was given
sypplemental oxygen at and below 687 mb (3,048 m
or L0000 fe), On the groond, the pilot was blind
and disoriented.  This condition presisied [or 6.3 L,
at which time HBO was administered. Orientation
amd vigion were rewained ) neurologic findings were
nerative, It iz concluded thar HBO therapy was
effective [n treating this case of prolonged corebral
hypexia. ‘The teport shows (1) the potential
application of HBCY in the treatment of 'prolenged
cerebral hypoxia and (2) the need for develaping
safe procedures for Jdescent of passenger aireraft
following such decompression,

32, Biochemistry and hematolegy of decompression
sickness ;A casce report. MICHAEL J. TACEY,
ET.TY HEYDER, ROHNGER A WITLLIANSON,
and DONALD V. TAPPAN, duiation Space and
Environmental  AMedicineg, Vol. 47, Jun 19706,
I, 607-601, 17 Refg,

A 24evear old hospital corpsman, a voluntoer

i oa series ol dry chamber air dives to asimnlated
pressure equivalent o 188 FSWG (570 MSWIG),
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developed left knee pain shorely afrer standard
decompression, A tentative diagnosis of decom-
pression  sickness was made and  recompression
therapy wag initiated with alleviation of pain
ocouring at 60 PSWE (183 M3IWG). A TUS Navy
Trealment Table 3 (oxyzen breathing) regimen wag
then selected and complemented uneventlully,  The
subject had been undergoing biomedical avaluation
for several days prior to diving: thus a clinically
diagnosed case of dysharism  with subscquent treat-
ment was available forstudy,  This individual way
then monitored fora 10-d period. The acote phase
of decompresaion sickness was characteristized hy
amarked shortening of clotting Lime and a throm-
hocytopenia with accompanying increased platelet
aggregates, The recovery phase was categorized
Iy a wariety of hematological and biochemical
changes, Hemodilution an elevated megachrom-
bocyte index, and a tendency toward eosinopenia
were evident for mest of the 10-d observation
periad. Ocher persistent alterations detected  during
this period Included a relative hyperglycemia,
depressed wrine Na+ K+, and increased ketoo
steroid exeretion, These obsorvations indicate that
abatement of pain atter (reatment ol dyshatrism
can be [ollowed by the onsct of a wvaricty of
hiocheémical and hematolorical changes, Moreover,
complete recovery may require upwards of 10 d.

33, Assgociations between Psychological facters amd
Pulmonary lexicity during intermittent oxygen
breathing at 2 ATA. ROBERT | BILRSNER,
DAVID A FALL and PAUL G0 LENAWEA-
VER. Aviation Space and Eavironmental Medicing,
Vol 44, Feh. 1975, P. 173-176, Refs, 7.

Asgocialions between the pevchological  and
pulmonary cffeces of breathing intcrmictent oxypen
at 2 ATA were examined among four experienced
divers. A [ifth diver, who served a3 a conlrol,
breathed only normoesxic nitrogen,  Payehelopical
tests included digit span, short-term memory lor
easy amd difficult word associations, simple and
camplex paychomotor performance, and reported
monds. The criterion of owvmen toxioty wad the
total hours of intermittent oxyvgen tolerared hefore
developing a 105 reduction i vital capacity. Short.
term miemeory [op dificull word associations and
sellcreported moods of Activity, Depreassion, Paticue,
and Happiness were found 1o be significantly corre-
laved with this eriterion of oxygen toxicity.
Part of the impairment found an these measures,
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however, was probably related ta the absence
of adequate slecp and rest as evidenced by the
waorsened performance of the contral diver aver the

15-h testing period. The results replicated the
findings ol ecarlier research on the psvchological

cffects of continuous oxygen breathing under hyper-
basic conditions and at 1 ATA, and may indicatc
that oxvgen intensifics the effeces of other stressors
guch as fatigue, In addition, the results showed
that reported moods may be lmporeant indicators
of impending pulmaonary toxicity duting intermil-
tent oxygen exposure,

X AVIATION OTOLARYNGOLOGY

3. Sinns Barotragma in Divers, BART MUOKLIN-
A1E, COARL EDMONS. The dnnals of Otology
Rhinolagy and Targngology, Vol, 83 Jan-Feb.
1976, P, 6l-64, 6 Rels,

Sinnz baratrauma i3 4 ecommon oceupational
disease of divers, wilth the incidence ol descent har-
atranma approximately double that of ascent. Pain
chronologically associated with the change of pres-
sure is the most dominant symptom and is seen in 92
af the cases presented for treatment,  The majorily
complain ol a frontal distribution of pain, with
cthmoidal and maxillsry sheing much less signifi-
cant. Epistaxis is.the second commanest aymptom,
and may be the sole symptom in some ascent cases.
A& history of recent or past sinus barotrauma or
upper respiratory tract pathology iz very commaon.
Clinicul examination supports the evidence of upper
respiratory tract pathelogy in many cascs.  The
radiological signs of abnermality swere present in
over three gquarters of the cases examined, OF these
tho maxillary sinus was affecied in most cases,
the frontal in approximately ene quarter and the
ethmoidal in less than o ifth. The palhology was
more commonly that of mucosal thickening, but
in 12% of coses there wasa nid level, [t is noted
that although svinptoms were predominantly fron.
tal, x-ray changes were most often present in the
maxillary sinuses,

35, Evaloating the nbility of aircrew personnel to
Hear Speech in their operational covironnents,
G WILLIAMS, D MOSKO and JW
GREENE, Auwration Space and Lnefronmental
Medicine, Vol, 47, P. 154-158, 5 Eels,

High-guality tape recordings were constructed
af single, double and triple word test items from
the six monosyllabic word list of the Modified
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Ehyme Test (MRT) a multiple-choice intelligibility
test.  The test words were incorporated in a carrier
phrase somewhat analogous Lo typical aireraft radio
megsages. The recorded lists were mixed with
shaped noise and played back to a group of listeners
at three specch-to-noise ratios. The regular closed-
responge format of the MRT was utilized for all
three types of test items, There was little dilTer-
ence in overall listener performance for the single,
double, and triple word test iterns, Becausc of their
more representative message length and decreased
testing time, the tripple word test jtem will be
utilized in enbsequent data-gathering studics directed
toward the development of an efficient relinble
test for azsessing the ability of aircrew personnel
to hear speech in their operational covironments,

36, Pressure-dependent variation in volume of muco-
sal lining of the middle ear. L. ANDREASON,
5, INGELSTEDYL, A, IVARS0ON B, JONSON
and O, TJERNSTROM. decta Oto-Laryngolagica
Vol. B1, May-Tune 1976,P. 442 .449, 6 Refs.

A method is described for studying pressure-
dependent variation in the volume of the mucosa
of the middle car,  Studies were performed at diff-
crent pressures in the middle ear as well as at
different ambient pressures. It was found that
the pressure dependent volumetric changes of the
mucosa were the same whether the pressure in the
middle ear was changed direcily hy altering the
intratympanic or indirectly by altering the amhient
pressure, With the method deseribed it is also
poasible o determine the middle car volume without
artefacts due to the middle car mucosa. The volume-
pressure relationship of the middle ear mucosa
varied from 0.Gt0 1.7 em H:O and linearly with
the volume of the middle ear, Comparizsons bhet-
ween determinations of the middle ear volume with
and without consideration of the mucosal compliance
showed differences, especially insmall middle ears.
The effect on the volume of the mucosa caused Ly
variativn of posture was also studied, The physin.
logical middle ear pressure depends on the Fanctional
state of the Fustachian tube, the middle ear volums,
the tymnpanic membrane and the middle ear mucosa,
Thus, knowledge of the mucosa compliance i3 [m-
portant for caleulating middle car pressure as well
as for determining the volume of the air-filled middle
car space. The method might also prove a useful
tool inthe elucidation of the vasecular bed both in
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health and in dizease as well as the reaction of the
mucosal vessels Lo drugs,

XIL. VESTIBULAR PHYSIOLOGY

37. Perceptnal THusion of rotation of three-dimen-
sional objects. ROGER M. SHEPARD, SHER-
RYL. A, |UDD. 8eiencs, Vol, 191 ; March 1975
P.052-954; 6 Refs.

Perspective views of the same three.dimensional
object in two orientations when presented in altes-
nation, produoce an illusion of rigid rotation. The
minimum cycle duration required for the illusian
increased linearly with the angular difference bet-
ween Lhe orientations and at the same slope for
rotations in depth and in the picture plane,

38. Postural behavionr & Motian sickness. T, FU-
KUDA. deia Oto-Larynpologica, Vol. 81, Mar-
Apr. 1976, P, 237.241, 2 Hels,

Omne of the acting technoiques used in Kyogen,
a classical Japaness stage comedy, prompted twae
questions ; why is it that one may sulfer from
motion sickness as a car passenger, but as a ; driver,
eacapes its effects ! And how can one learn Postural
adjustment against motion sickness by repeatedly
travelling in vehicles 2

39. Vestibular  Habituation in  Flighterew, [I'.
PIAT.OUX, P, FONTELLE, PH, COURTIN,
A. GIBERT, . ROBERT, P. BLANC and
E. LAFONTAINE., dviation Space and Environ-
menlal  Madicine, Vol. 47, March, 1976,
. 302.307, 41 Befls.

Vestibular habituation is a goncral reaction Lo
any repetitive  sensory stimulation. IL can be
characteriged by four main features: acquisition,
retention, loss or dishabituation, and transfer.
This study concerns three groups of subjects : The
first group consists of a) 27 pilsts ar present serving
in the French Air Foree, b) 12 pilots at present
scrving in the major civil airlines, c) & navigators,
radio-pavigators, and crew mechanics, some of
wham are flying club pilots, and d) 3 professional
pilots trained in flying clubs.  All of these subjcets
had more than 2000 hrs fiyving time. They were
from 27 to 50 years old. The second group consists
of airline stewards, The third group consists of
tralnee pilots still in Aying school,
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warious factors. It relates them to the operation
of aircrews fround the clock* und oo transmeri-
dian routes and diseusses some poasibilities of an
appropriate scheduling.

10. Effects of Time zone changes on performance
and physielogy of airline personnel. F. S
PRESTON, 8 €. BATEMAN, F. W. MEL-
OHEN, R, WILKINSON, and R. V. SHORT.
Avigiion Space & Fnpironmental Medicine, Vol.
47, July 1976, P, 763-763, § Refs,

This study iz the second of a series of pxaperi-
(nents deseribing the effects of time zone changes
on the performance and menstrual cycle changes in
a group of 16 temale airling personnel.  Four
groups of four subjects cach spent 4d in the isola-
tion unit of the University of Manchester. Cine
group acted as cantral 7 the pther three groups wele
subjected to two 8-h rerardations in time, represent-
ing Westerly flight, All groups were required to
complets an identical battery of worklead tasks.
Tn addition, the cffects of a therapeutic prepara-
tion (mepiprazole hydochloride} were studied inoa
double-blind experiment. Lhe results ol the study
confirmed previous experiments in that there was
impaired porformance in individuals subjected (o
time zone changes when work was carried ourt in
local time, but the results very diflicult to compare
with those obtained in Easterly shifts. The thera-
pentic agent appeared to hawve little inflloence on
the effect of time =zone changes upon subjects,
although they reported faveurably on i3 use,

11. Man in trapsit: Biochemical and BPhysiolo-
gical chanpes during intercontinental Hights.
MALCOLM CARBRUTHERS The Lanvel, Val.
1, May, 1076, P. 977-980, 11 Refs,

Fifteen members of the passengers and crew ol
a planc fying from Buenos Alres to London hawve
Leen rtudied, before, during, and after the 20)-hour
fAlizht. Lven allowing for circadian variation, therc
werc clear rises in the urinary excretion of nora-
drenaline in the first part of the fight, and of both
noradrenaline and adrenaline in the 2 days after-
wards, Plusmacortisol levels were normal during
the Might, but decreascd on the 15t day afterwards,
and returned towards normal levels on the 3nd day.,
Though there were increases in plasma triglyceride
and glucose during the flight, cholesterel and free
fatty acid levels were unchanged. The subjects
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passec small volumes of highly concentrated urine
Auring the flight, though urine volume and osmolar-
ity returned to normal on the 2 post Hight days.
This sugpests rehydration following the very low
humidity of the flight and the change [rom a surm-
mer heat-wave in Argentina to the cold and damp of
an Emglish winter, Electrocardiographic recordings
obtained from the throe pilets during the flight
showed Lhe expected heart-rate peaks during land-
ing and takeoll at the various airports along the
route, with mean rates of about 90 heats per ™in
throughout their periods at the controls, Their high
level of adrenaline excrelion was alse relflected in
the §T-T changes seen in these traces but absent at
rest, Blectroencephalographic recordings alsn ob-
tained on five membeors of the fight-deck crew
shnwed occasional tendency to mass synehrunisation
and microsleep pattern indicative of Fatigue and
drowsiness, Though the erew had all been off duty
for at least 24 hours befare the flight, these bio-
chemical and physiolopical changes indicate that
climalic conditions can prestress an aircrew betore
a light, and lead to impaired adaptation to the addi-
tional strains of exacting work in rapidly changing
surroundings of emperatires, hummidity, and time,
Methods of minimising these changes are considered
in relation to *¢ time-lock ' hotels and Concorde,
111, ENVIRONMENTAL PHYSIOLOGY
12, Sustaiped venoconstriction in man supplemented
with CO: at high altitade. JULIO C. ORUZ,
ROBERT F. GROVER, JOHN T. REEVES,
JoHN T WMAHER, ALLEN CGYMERMAN
and JOSEPH C. DENNISTON, Fournal of
Applied Physivlogy, Vol. 40, Jan 1976, P. 96.00,
26 Refs.

Venoconstriction occurs al high altitude. Thia
study sought to determinc whether hypoxia or
hypocapnia is the cause af the venoconstriction,
Five maule subjeets were exposed to 4,000-4,400 m
{ P 449-465 mmHp) with supplemental 397 %
(L.02e;, €Oy in a hypobaric chamber for 4 days.
Similar alvenlar Os tensions were obtained in four
control subjects exposed to 3,500-4,100m (Pp 445492
mmHg) without CO: A water - filled plethy-
yomopgraph was waed to determine forearm flow and
venous compliance, Systemic blood pressure was
easured with the cuf procedure, Gatecholamines
were measured in 34:-h urine collections. Wenous
compliance fell at high altitude in both groups and
was less (P 0.01) than control yvalues. Lorearm
(low and resistance were unaltercd at altitude in the

57



All of these suhjects were examined for their
suitability, in particular underpaing a damped
gwing test. The firat oscillalion was in
clockwise direction and the damping  extended
gver 20 periosds.  The following parameter
was measured : the ratw of towal left oystag:
mus frequency Lo total right nystagmos frogu-

an anti-

ency., In “normal” control subjects the ratio
it greater thanl. The resubts were: The [rst
group ! In 4lout of 30 subjects, the ratio of lefe

remaors frequeney o right trewors frequency was
less than or approximately eqoal to 1. Tn the
second group: The results showed no signilicant
diffcrences in comparision with a conerol group of
subjects. In the third group: Zero flying time—
the results were identical with those of control

subjects: 40 h fAying timc—che ratio approached
1: 100 h flying time —the ralio was less than L.
Westibular habituatlion, char {3 inversion of the
preponderance of the total number of Ieft tremors
over the total number ol right tremors, was obsery-
ed in the technical fight crew, Ths appearance of
this inversivn during the pilots” training was studied
and its retention texred,  This test for showing ves-
tibular habituation may be of use for monitoring
the function of equilibrium and the development of
habituation during flight training,

In this report, we shall first review the defini-
tion and characreristics of wvestibular habituation,
and the main bady of recent work an this pheno-
men non in light crew. Our own lindings will be then
presented.
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