Abstracts of Current Aviation Medicine Literature

I. ACCELERATION PHYSIOLOGY

1. Lower hody negative pressura box for @ Gz

simulation in the uprioht seated position.
M, T. LATEGOLA & €, . TRENT.

1182-1184, 1979,

dviar.
Space Environ, Med, 50 :

The cpst ol purchasing and gperating 4 human

centriluge  is subsiantial Tawer hndy

accepiable experi-

negative
pressurel LBNE)Y 15 considered an
mental submtitute for the + Gz stress of the centriluge.
Since civil aviation pilots are vsaally subjected 1o
+ (e stress o an upright seated position, an upright
seated version of the supine LBENP hox was dove-
loped. In rhis version, a negative pressureof iU
trr 1 considered the equivalent ol a 2 + G stress.
This box has swccessfully withstood a test pressure
nf —120 Pedal ergometry within the
easily accomplished,
cally eoyineered (o accommodate & human heighe
range of 1h0-195 em, Locaring the box wirhin an
altitude  chamber allows. the application of LBNP

e, hox if

The bos was anthyopomelri-

at any level of chamber altitude. The toral eost
of fabrication is approximare |y S50,
2. Radiographic comparison of human lung

shape during normal gravity and weightless:
ness.

D. B. MIGHELS, P. J. FRIEDMAN & . B.
WLEST. J. Appl. Phuvsiol,: Respirat. Esviron.
Exercive Physiol, 47 : 851857, 1979,

Human Tung shape was measured during zero
gravity ((G) w decide whether the normal wvertical
regional dillferences in ventilation arve duc directly
to distortion of the elastic lung by its own weight,
or instead, due indirectly to the elfect ol gravity
on the shape ol the rib cage and diaphragm.
This was important because we  preéviously esta-
ighed that weightlessness virtpally abolishes the

normal  topographical inequality of ventilation
(J. Appl. Physinl: Respirat, Environ. Exercise
Physiol, 45: 987.994,  1978). Chest radiographs
50

were made afeer 108 ol @ weighlless lliglﬂ trajes
tory aboard a NASA-Amey Research Center Leapje
i hoth posteriae-antecior and left lateral projec
resiclual wolume
functional residesl {'.npm'.ir}" and  ratal ]11'|"|=‘|‘>|r eafu

rans on tve seaied voluntesry at

city.,  Lung shape was assessed by meosuring  [ung
heights anel widths in upper, middle, and lower lung
regions.  We [ound nn significant differences hetwees
any of the normal gravity (16} aopd QG measare
ments, although thiere was asliphe tendeney for
and wider ar QUG (mew
I:'h:l:l.l:'_'l'f'_'i generally Tess dian 3% or about 9.5 em), Iij
contrast, Grassing et, al, ([ Appl. Physiel. 39 @ 4497
1003, 1975) Tound no change i the vertical disteibn
tian of ventilation alisr voluntarily changing lung
dimensions by more than | e, by moving the yhdeo

bupg o Decome shorer
i

men inor out. We conclude  Lhat gravity produce
topographical distribution of ventilation in the uprigh
human lung by distarting the elastic lung tissue withi
the chest rathey than by alteripg the shape of the #il

cage and diaphragm

3. Reproducibility of +Gz talerance testing,

Jo B WHINNERY & W, G, JACKSON, Jr
dviat. Space Environ. Med, 50 825528, 1979,

The +Gz tolerance of TUSAF  airerewmner
undergoing medical evaluation has been tested as
the UUSAF School of Aerospace Medicineg singe
1973, For various reasons, the (est protocol car
usually be carried out only once an these patients
Acturate determination of the + {2 tolerance o
atrcrewmen who fly high performance fichter afrerafi
is wery important. in assuring acromedical safery,
since loss of consciousnes as a result of exceeding o
pilot’s (5 tolerance may resultin loss o' lilk and Jos
ol aircrafe. Tt is. therefore, nedessary ot citimate
the wvariability associated with each profile of the
test 3o thal a more accurate assessment of  + Ge
tolerance can be made. Multiple repeat medical
evaluation test protocols performed on 17
centrifuge acceleration panel members. The standard

were
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deviations i the + Gz measurrments for the
four eentrifuge profiles were GOR(1) = 0.38 Gz,
ROR = 0.22 Gg, GOR{EZ) = 0,34 Gr, and GOR(S)
= .30 Gr. A significant  learning
ellect, which moreases + Gz tolerance, was observed
in both eaperienced and inexperieeced  subjecs,
Enowledge of the variability assveinted with ench
test prolile will allew a maore accorate definition

ol an individual 4+ Gz twlerance when onlv a angle

atalistically

perlformed. Io
this cenlriluge

sentrifuge  test pratocol can be
addition,  prssilile  Tuture
protocol in the selecrinm of individuale with abiove—
ar helow-average +Gr olerance 15 Tacilitated with
an accurate aasessiment o the variability  associated
with the tesr

use ol

Il. CLINICAL AVIATION MEDICINE

4. Carotid sinus hyper sensitivity in patients
prasenting with syncope.

AP DAVIS, M. K, STEPHENS & A, G,
DANIS. Brit, Heart J, 12 : 583-586, 1979,

2% patients {ages 44 w 81) presenting  with svn-
cape vertipo, or transient amnesia woere studicd,  In
these patients massage of carorid sinus produced signi-
licant bradyeardin,  Elecirophysiological study of ten
magt severely sympromatic panents was underraken,
The swadies included
conduciion limes a nd correcied sinus
very times, as well as with caratid sinus massage
The only detectable
abnormality in  five ol this group was ssystole
produced by carotid sinus massage, the other five had,
inaddition, evidence of either sinoatrial disease or
an intracardiac conduetion defect. Cardisce pacing
it thesc ten patients complerely ahbolished their
symptoms,  In a contrel group of 32 asymptomatic
palient: [ages 30 to 87), au abnormal response Lo
carntid sinus massage was uncommon (23, ).

measureiment of intracardiac

node reco-

before and after atropine,

5, Occurrence and reproducibility of exercise
induced ventricular ectopy in normal sub-
jects.

B, EKBOLM, 1. H. HARTLEY & W. C. DAY
Anmer. . Cardiof, 43+ 35-40, 1979,

The prevalence of veniricular cctopy was
determined during pymnasium exercise 1a 389 nor-
wal men and 58 normal women,  Ventricular ectopy
was detected 1 35 percent of men and 14 percent of

JUNE I

women. Prevalence increased with age from 18 per-
cent positive response in men under 30 to 50 peroent
over 50 years; men had more ectopy than women
at each decade of life. Cigarette smaking, collee
drinking and regular physical activity had no signi-
ficant impact an the prevalence of ventricular
ectopy.
creased Irom i3 pereent at heart rates of less than
120 heatssmin to 50 percent ata rare of more than 15U

The prevalence of ventricular cotopy in-

: . . . P
beals/uin, Ventriculur eclopy occurred 25 nmes

maore [requently during  exercive Lhan  during
the recovery perind. At similar heare vates, (he
previlenee  level of positive testy (Loth exercise

and recovery period) were the same during ruon-
ing or during ergometric exeicises, The prevalence of
ventriculur cotopy was not significantly  dillerest in
patients alter myocardial infaretion than in norimal
periods marched for age and heaes rate (42 and 56

percent, respectively),

B. Adaptation in human subjects to the effects
of inhaled ozone after repeated exposure,

WP FARRELL, H: B, KERR, T, | KULLE,
L. B. SAUDER & ]. L, YOUNG, Am. Rov,
Respir. Dis. 1192 725-730, 1979,

Siugle exposures Lo low concentrations ol vzene
(0.4 o 0.5 ppm) have resnlted in decrements in
forced vital capacity and specific airway conductance.
To establish whether wduplation might occur with
repeated exposure, |4 normal human sohjears wers
exposed on d consecutive davs w4 ppm of cione
for 3 hours per day in an tnvironmental chamber,
Measurements of forced wviral capacity and specific

conduciance obtained  aller exposure Lo

were  compared o correspending  control
values obiained during the previous week;, when
the same subjects breathed filtered air in the environ.
mental chamber for 5 hours per day on 3 consecutive
days atr the samc time of day. The forced vira)
capacity was significantly lower than the control
value on the firso 3 days af exposurc to orxonc, buor
there was no significant difference on the fourth
and nfth days. Specific airway conductunce was
significantly lower than the contral wvalue an thg
first and sccond days of exposure to ozone: no
significant difference was noted on the third, fourth,
ot foal day. All subjects were symptomatic on the
first and second days of exposure to czone. Symploms
resolved thereafter, with only one subject remaining
sympiomatic on the fnal day of exposure to ozone.

airway
oEOTC

]




7. Sickle cell trait and the aviator.

R. B. RAYMAN. dviar. Spare Environ. Med,
alr: 11A0=1172, 1979,

Sickie cell trait (SCT) for vears has heen a cont-
roversial disorder within the aerozpace
cotnmunity. Someauthoritics consider SCT to be an
entircly henign condinen withowr parocalar signiii.
cance, ol least to moderate altitudes,  Odhiers wre i
disagreement and consider 11 & serious encuph threat
that fying dudes should be precluded far all indivis
duals with rhis disorder.  These sgsues ace addressed
by reviewing SCT, its relationship o sltitude, and ity
visk o aviation, The author eoncludes that fiving
grganisatinns must establish their own policy an llying
status for individuals with SCT based upon mission
peculinritics and the asscsment of risk imherent in

medicine

that massion,

8. Problems of Impedance Cardiography,
K. SAKAMOTO, K. MUTO, H. KANAL &

M., LIZUKA. Med, Biol. & Cuomput.
17 ¢ GO7-704, 1979

Eng

Various  electrical-impedance methods  have
been propased for the measurement of haemodvnamic
paramerers nontnvasively., For example, an imped-
ance method is proposed for the measurement af
cardiac outpue from the skin surface and is called
Impedance: Cardiography.,  However, there are
many problems in the application af the impedance
rechnique for the neninvasive measwrement of hasmo-
dynamic parameteérs. One of them is the complica-
ted structore of organg in the body.  Annother s the
anamalous electrical praperties of tissues. LFor thege
reasons, itis very difficult o gbtain exact informs
tion albout haemodynamics from the waveforms
measured by the impedance cardiograph, in spite of
the fact that the wavetorms mclude much
information. We can get uselul inforimation, il the
relativnships between the wavelorms znd the binmedi-
cal cvents in the subject are understond, In this
paper, the relationships between the wavelorms and
the circulation of the blood are discossed both thenre-
tically and experimentally. The effects of the compli-
cated structure of the organs. and the ancmalous
electrical properties of tssues upon the wavelorms
arc also discussed both theerstically and experimcen-
tally, l'ar the analysis of the wavelorms, it is very
nnportan: to discuss (o) equipotential lines and poten-
tial distribution oo the thorax, (L) the impedance or
admittance between a pair of clectredes, (¢) impe-

uselul

52

dance or admittance changes duc to hlood cireula-
tiom, (d) waveforms due o the puisatile bload How
and {e) the effecis ol the complicated strugiure of
argans npon the wavefarms.  Fram the rosubis, it iy

concluded that :

fa) the wavelorms measured by an impedance
vardingraph are sffected rot only by the
chanpge of blasd wvolume in the sorta but
also by that i vartous organs such as the
heart and lungs.

thy the impedance measured by a pair ol small
electrodes separated by a short distanee gives
useful inlormation about he region in the

vicinity ol the elecirodes,

much valuable infarmation will be available,
il the relationships between  the measure-
ment resules and the pulsatile blaod flow are
understood, and

(d) by choosing  an  appropriate  electrode
arrangement, we may ger nnch nsefol
information alout the blood circulation in
the organs we wanl (o investigate,

(e}

. ENVIRONMENTAL, AVIATION AND

EXERCISE PHYSIOLOGY
9. Heat tolerance and aging.

BE L. DRINKWATER & § M. HORVATH
Med. Sef. Sporgs. 11 4955, 1999,

Although children and older adults appear more
susceptible to heat stiress, the mechanisms responsible
for rheir lower tolerance are not fully uwoderstood.
Many studies dealing with the eflect ol age on emper-
ature regulation have concluded that an inadequate
sweating respanse it primarily responsible lor Lthe low
toleranee ol children and the elderly to exercise in the
heat. However, the dependence of carc tempera-
mire on relarive cxercise inzensity and sweat rate on
absolute exercize inrensity makes it difljcult to avoid
the confounding effects of exercise on thermoregula-
tion when aernbic power (Vo.max) varies across age
groups, When 38 non-acclimatized females, ages 12
1o 68 years;-exercised at 30-33%, Voimax i’ the hear,
the degree of cardiovascular stability was the primary
predictor of tolerance time. Age was nol a signi-
licant predictor, However, it were more likely to be
at rizk. For children this risk was associated with the
instahility of an immature cardiovascular system; Jor
older women, a marked decrement in acrobic power,
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Sweat rate added significantly to the prediction of
tolerance lime Lor all  subjects regardless af age.
Whether the decrease in responsiveness of sweating
pnoted for seme older individealz s an age related
change or a reflection of their lower firness leyels is
not known.

Effect on performance of cycling deep body
temperature between 37.0 and 376 C.

T, M. GIBSON & J. R. ALLAN. Awat, Space
Eivirenn, Med, 50 935930, 1979,

10.

Previous experiments s howed that perfor-
mance o a ]‘:111'51111 rotor task s worse during heating
than during cooling at deecp body temperatures of
57.0-838.5"C. Performunce of the same task and of a
miunikin tesh hoes now
periment while core temperature was cycled between
87, O and 37.6°00,
observed belween heating and cooling,
cluded that decrements in perlormance during heat-
Iug unl:i,? dcvrmp above a critical absplute level af
deep body temperature.  The critical level of deep
body temperature, above which performance of the
rotary pursuit task is degraded, is 57, 6-37, 5°C, and
thiy can be related (o gllective thermal sensation.

been studied in a gimilar ex-

No change in performance was
1r 15 con-

Effects of preexercise feedings on endur-
ance performance.

. FOSTER, D. L. COSTILL & W. |. FINK,
Med. Sei. Sports, 11: 1-5, 1978,

11.

Eight male and eight female students were
stucdied during exercise to exhaustion oo a bicyele
erpometer at 80 and 100% of Vo,max following the
inpestion of water (W), 73 g of glucose {G) ora liguid
meal (M) (10g protein, 12,50 far, 15z CHO). When
compared to the endurance ride (809 Vo.max) is
the W treament, endurance performance time was
reduced by 199 (p<.053) (53.2 1o 43.2 min) as a
result of the precxercise glucose [eeding (Trial G).
No diflerance in performanee ar 809 Vo. max was
found between the W and 3 trials.  The pre-
exercize feedings bad no  eflect on exercise time 1o
exhaustion at |9 Vo, max, though most of the
suhjeets demonstrated a transient decline in serum
ghucose (=3.5mM). After 3010 min of exercise,
however, serum glucose roturned to normal and
was scldom low at the time of exhaustion.
Serum free fatty acids (FFA) were depressed
throughout the G trial, The results of these experi-

JUNE 1¥30

ments indicate impaired lipid mehilization following
CHO ingestion.  The present data support our earlier
findings which demonstrate that ghicose feedings
30245 mindtes before endurance éxercise 'increass
the rate of CHO oxidation and impede tlie maobiliza
tion of FI'A, thereby reducing  exercise time o
exhaustion,

12. Cardiac response to whole-body heating.

M, A, B. FREY & R. A. KEMYNEY,
Aviar, Space Environ. Med. 50:  387-389, 1979,

Changes in vontricular [unction, os deseribed by
systolic time iaterval analysis, have been studied
during heat stress and the time course of these
changes, as well as changes in heart rate, have been
investiguted, Seven male and female subjecly, 25-35
years ol age, inunersed their lower legs in waer
424470 for 30 ming their vunks and upper legs wore
cnclosed in nonpermeable [1|;1.v,l::r~ to provenl cvipora-
tive heat loss,  Totul Leat interval (I8 1), left ventri-
cular ejecuan time (LVET), pre-gjection period
(PEP), arterial blood pressure, and aral temperature
were monitored  periedically during heating and
ecovery (post-heating) periods. The stress induced
significant (P <0,05) decreases in B-R and LVET by
5 min of heating which continued decreasing through-
out the 30-min heating period.  Heart rate aceeleri-
ted from 72 uwp to 97 bears/min, LVET's during
heat stress were shorter than those at similar resting
heart rates, R-R and LVET were increased signifi-
cantly by |-min recavery hut had not returned to
preheating levels at 15 min, PLEF, on theother hand,
was not reduced until 15 min of heating, and did not
start to recover until 3 min pesthcating, alter which
it reached wvalues exceeding contral, A small in-
crease in svsralic blood pressure was maintained
throughout heating and remained at 15 min recovery,
Oral tsmperature increased approximarely 170 during
the heating procedure ; 30%, of this was dissipated by
15 min recovery, Results are consistent with a twe-
stage cardizc response to heat — vagal withdrawal
followed by 2 strong sympatheric  ontflow (o
the heart affecring both inotropic and chronotropic
characterisrics,

ventilatory drive in acute metabolic acidosis.
5. JAVAHERI, 1. HERRERO & H. KAZEMI.
J. Appl. Physiol: Respirat. Faviron. Exercise
FPhysiol 45 ; 913-818, 1979,
Although hyvperventilation is a known compensa-
torv mechanism in metabolic acidosis, the site (s) of

13.
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H* chemosenygitive arcas mediating this phenomenan
have been controversial.  The increase in ventilation
has besn aseribied ta beth primary stimulation of the
central chemosensitive areas (C5A) or that of per-
pheral arterial chemereceptors (PCR).  To study
the wechenism of hyperventilation, arterial  and
visternal G8F pH were measured in two groups of an-
esthetised, spontanconely hreathing  dogs duriog + hy
ol inlusionof O, 2 5 O with and withont peripheral
chemedenervation,  The [ull in arterial  plasma
(MO ] was about 10meg/] in both groups: Inll
intact dogs the PaliO. fell from 37 to 22mm Hig and in
% dogry with bilaterul sipus nerve section and cervical
x'agn-nam}' PaC.d, fell fraom 47 10 27 o He,  Art-
crial pH in the chemo denervated animals was 7.33
al sero time, 7,18 av D ohr awd 7.20 ut 1 L with siou-
Nancous cisternal GSF pH o of 730, 7.335 and 7. 28,
The duta augR el that ;

(i) because PFPaCOd. fell appropriately n both
proups, periphers] chemoreceptors ure not essential
for hyperventilation

(i) il increagsed |H™ | iy the ventilatory stimulug
to the central chemoseasitive arcas these arcas are
nol functivnally lucated superficially on the medulla
becanse the cisternal CSF pH did pet become ncidie
to stimulate ventilation and

tiii} il the wventilatory drive is central, then HY
sensitive areas must be deeper in brain rissuc and the
increased blood |H Y | hes rapid and ready access ta
these areas.

14. Cardiopulmonary reasdjustments in passive

tilt.
BV MATALON & 1. E FARLIL. J Apnsl,
Fhysiod 1 Rexpirat. FEaviron, Exercise Physiol,

47+ BO3-507, 19749,

There 1z ample evidence that posture affecrs
many cardiorespiralory variables, Tuithe extent (o
which secondary refles mechanismz  complemom
or oppose the primary graviry effect is nor clear,
We have addressed opurselves o this problem by
studying five normal volunicers,  passively  tilicd
from the supineé ta the upright position in |3
increments; in random seqguence, determning cardiac
output (), heart rate (HR}, stroke volume (8V],
mioute and alveslar ventilanon (Ve and Va),
funciional residual capacity (FRC), and arterial-end-

2

tidal Peo. pressure dillerence.  In cach pasition, four
to five measurements were obtained by noninvasive
techniques, Changes in Q) and in FRO were linearly
related tothe sine ol the Ll apgple, indicaling (hat
reflexes wore cither absent or thal cheir net effect was
proportional to the effoces ol gravite ; this was clearly
aot the case for ather variables (HE, 8V, Ve, Vil in
which ir was possibile to demonstrate threshalid values
fur the appearance of secondary ¢hanges.

15. Matabolic adrenergic changes during sub-
maximal exercise and in the recovery period
in man.

J. M. PEOUIIGNOT, 1. PEYRIN, M., H.
MAYET & K. FLANIDROTS, J .-1p‘r!|lr.
Phvstal o Respirat, Favicon, Exercise Plivsiol,
47 1 T01=705, 1971,

The urinary excretion of dihydroxyphenylalanine
(DAL, catecholamines  (UA) | dopawmine (DA),
norepinephrine (NL ), and epincphrine (E) |, their
i-O-methvlated | G- Methyldapamine
(3-M L), normetanephuine (NMN), and metanephrine
(M) |, and their deaminaced motabolices (dibydroxi-
phenylacenc acid (DOPAC) and vanilmandelic acwd
(VMA) was studied In six healdw men, at  rest,
diring stior-term (13 min) or exhaugeive submaximal
exerciie, and in the Yoh postexércise recovery period,
Durine short-termn exercise vnly NE and YMA excre-
rians increased, whereas In postexercise period only
LvA outpur was eahanced, Lxhaustive muscular work
induced a rise in NE and E excreton during  the test,
and an increase in DA, NE, and NMN urinary levels
during postexercise recovery, while the cwipur of
deaminated matabolites was upzliered. 1t is conclud-
cd that barh release and synthests of CA are stimu-
lated by submaxtmal exercise, which induces, n
addiven to NE, a specilic release of AL A possible
role of WE in lipid maobilizadon during recovery from
exhzustive muscnlar work iz evoked, The origin and
role uf releused DA are also discussed.

derivarives

15. Development of "Sports Anemia” in physi-
cally fit men after daily sustained submaui-
mal exercise.

M. W, RADOMSKIL B, H, SABISTON &
I ISOARD. dviar.  Space Environ, Med. 51 :
41 —45, (980,

Hematological chunges were studied in physically
fir voung soldicrs who marched 35 koa/d for 6 d,
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warking at 35%, ol their Vo, max.  Four days af

marching produced decreases in numhbers of crythro-
eytes ([RBO) and in hematocrit {Het), This “"sports
ancmia' persisted heyond dav 6 inte the post-march
period and was accompanicd by decreases in hema-
globin (Hb), mean corpuscular hemoglobin (MOH),
mean corpuscular hemoplobin concentration
(MOHLG), and mean corpuscular valume (MY ). The
latter  decrease way  atlributed w o prelerentiad
destruction of large RBG. The post-march period
was characterized by an early (2d ) recovery ol
RBO numbers, Het, and MOV, and o persistent {4 d)
decrease in Hb, MOH, and MCHC. Thix putiern,
characteristic ol hypochromic macracyiosic, possibly
reflects o premuture 1elease ol young RBC Trom the
hane marrow,  Glearly “Sporte anemia™,
reporied to occur with intensive physical exercise,
can also resolt from sustained and repetitive subs.

previonsly

maximal exercise,
17.  Deconditioning-induced exercise responses
as influenced by heat acclimation,

E, SHVARTYZ, A, BHATTACHARYA, 5 ],
SPERINDY, I, |. BROGK, T3, SCIARATT,
B,V HAINES & J. E. GREENLEAF,
Space Environ. Med, 50 0 883897, 1979,
Five young men were tested on a bicvele ergo-
meter belore (Teul 1) and afrer (Test 2) 8 d of heat
acclimatinn (exercise at 50% of Vaymax ar 39 80
Wl and after 8 hof water immersion (Test 1), A
control group ol five subjects underwent a similar
procedure in a temperate enviconment of 23.8°C
Heat acclimation resulted in the usual decreases in
exercise heart rate (30 beats;min) and recial tempers-
ture (0.6°C) and an increase in sweat rate (1990).
The contral group showed effects of moderate training
by decreases in exepcise heart rate (11 beats min),
rectul temperature (0.3°C), and sweat rate (247
Water immersion resulted in substantial diuresis in
buth, despite 1800 ml of water consumed by each
subjecl.  In the aeclimalion group, exervise respunses
in Test 2 were hicticr than in Test 1. with morc
adverse responses shown by the control group,  The
resulty show thal heal acclimation provides an eflec-
tive method to prevent the adverse cffeats of warter-
immersion deconditioning on exercize tolerance,

iV. HIGH ALTITUDE PHYSIOLOGY
18, Evidence for increased intrathoracic fluid
volume in man at high altitude.
JoJo JAGEER, J. T. S¥YLVESTERZE,
A, CYMERMAN, J.J. BARBERICH, J. C.

Aviaf.

JIINE TS8F

DENNISTON & J, T, MAHER, ..
Physiof 1 Respirat  Faviran
47 - BF0-67Y, 1979,

A -
Fxerefve Physfol,

To determine it subclinical pulmonary edema
ncenrs commanly at high aloitude, 23 soldiers pacti-
cipated in twa conscentive 72-h feld exércisds, Lhe
first ar low altitude (200.875m) and rhe sccond ar
(3,000-4,300 m). wspecls  of ventilatory
function and pulmaonary mechanics were measured
72-h ol exercise,  Hased on
physical examinution and cheat radiographs there was
nn evidence of pulmonary cdema at high allitude,
immediate and sustated

Variouy

at 0, 36 and cach

T'here was, however, an
decrease in vital capacity and transthoracic electrical
impedance as well az a clockwise roration ol the
transpulmonary  pressure-volume curve, o fontris
closing  eapacity and residusl volume did nol chunge
immediately upon arrival at high altibude but did
increase luter during the exposure, ‘I'hese ohserva-
tions are congistent swith an abrubl inerease in thoracic
intravascular uid volume upon arrival at high ali.
tude followed Ly aowore gradual increase fnextra-
viscular Huid valume in the !.IEL‘i.'!JI‘ﬂl][:IJ.iﬂ.! Apaces al'

dependent lung regions,

19. Mew inventory lor the assessment of symp:
tom occurrence and severity at high alii-
tude.

[, L. KOBRICK & |, B, SAMPSON.

Space Environ, Med, 50 25929, [474,

A nzw inventory, culled the Environmental Symp
tors. Questionnaire (BSCH), was devised o provide
improved assessment of symptoms occirring during
exposure 1o high altitude. The ES) was field tested

with 12 subjeets exposed  to 4300 m aldwde for 4 4,

and wasg compared with responses to the General High

Alritude Questionnaire (GHAC ). Both instrumenty

reflecied significant svmptom arcurrence, but the ESQ

was maore sensitive oo certain items foeal toaltitude
conditions, ‘and showed significant responses lo items
not contained in the GHACQ . Based on this tesl, the

ESQ was judeed easier to use, more sensitive, apd

more comprehensive for assessing medical symploms

at altitude,

Aviat,

20. Effect of physical training at moderate
altitude /1850 m/ on hypoxic tolerance.

J-8EN GUPTA, L. MATIILEW & P, M. GOPL-
NATH, Avigr. Space Emiron: Med, 50
Ti4.716, 1979,

]




Effect of systematic physical training at moderate
alritude {1850 m) on hypoxic tolerance was estimated
sn a group of young soldiers, hy determining the
time of uselul conscipuzness (TUC) at o simulated
altitude nf 7620 m in a hypoharic chamber together
with the eritical flicker frequency (C11) twest. The
subjects, alter initial testing al Delhi (near sea level)
were talen to an altitude of 1050 m and divided into
iwo groups,  One group was given sysiematic endi.
rance physical rraining for 8 weeks, while the otho
group served as control. The subjects were then taken
1o an altitude of 3500 m and kept at that alttude o
4 weeks, after which they were brought hack 1o Delhi
The
results indicate that  endurance physical training
wolerance and

and TUG was estimated again within 2 days.

toderate altitude improved hypoxi
the central nervons svstem activily under hivpoxia,

V. HYPERBARIC MEDICINE

21. Eftects of hyperbaric oxygen upon S,
Aureus, Ps. Aeruginosa and C. Albicans,

G, L, BROWN, P, D, THOMSON, |, G, HIL-
TON, M.E BROWNE AND C. H, WELLS,
Aviar. Space Ewviron. Med, 50: T17-720, 1994

Mumerons in viers investigations have repoaried
thit prolonged, continuons hvperbaric axyveen (OLIP)
exposure 1o certain bacteria and veast it bacieriosta-
ti,  While it is tempting to attribute the lower inlte-
Lion rates reported in O Pareared panents 1o this
hacteripstatic  effect,  the duration snd intensity of
OHP exposure in these experimental sindics exceeds
that of normal (herapeutic use, This study was
designed  te investigate the effects of human (OHP
treatment protocols upon the in virrs growth and
surwival of Staphylococcus aureus, Pseudomonas
aeruginosa,and Candida albicans. Additional studies
nsing antibiotic-containing culture media were cond-
ucted to investigate the possible OHP enhancement of
aniibiolic sensitivity, Mo differcnces wers chserved
hetween the Lacterial and yeast growth curves of the
control and experimental group, OHP also failed 1o
produce any measurable difference in the baciericidal
effectivencss of the selecied antibiotics.

22. Endotoxin protection against oxygen-induced
acute and chronic lung injury.

L. FRANK, & R.]J.
Plisio! @ Respirar. Erviron
47 . 577-081, 1879,

ROBERTS. J. Appl,
Exercise. Physiol.
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Small dusages of endotoxin  ( JO-500 urkg)
provide  significant protection  against the acute
manifestations of pulmanary O, toxicity and lethalily.
Ninety-seven percent of endotoxin-treated adnlt rats
survived a 72-h expasore to=95% O, with minimal
lung. chanees, campared to 3250 of control animaly
(P=0.01). Exposure to=95% O, lor 7 days resnlted
in a 209% szarvival rate in untreated control rats
vs Y19 survival in endotoxin-treated rats (P<0.01).
Histologival  evaluation o lung lrom survivors
revealed  subsrantially  less collagen  and
liber deposition in the endotosin-treated animal lungs,
Frdotoxin treatioent way associled with ineceased
activity af the protectant antinxidant enzyme systemy
ol the lung in an apparent dose responss manndar,
Endatoxin's protective activity against O toxicity
does not appear o depend on an andtial roxie insalt
ro the lung like with sc-nuphthylthiouren, sleic acid,
or allexan trearment,  The data supporta proteclive
role lor éndotoxin against the acute and the more

Crecinduced  pulmonary

reticulay

chraome manilestations of

imjury.

23. Mycobacterium ulcerans  Infection : Treat-
ment with ritampin, hyperbaric oxygenation,
and heat.

B, E. KRIEG, | H, WOLCOTT & W. M,

MUENYERS, dAviar, Space Envieon. Medo 50
gug  BY2, 1979,
The elfectiveness of hyperbaric  oxygenation

i 1150y, heat and rifumpin for (reating mice infected
with Mycobacterium ulcerars was analvied,  Four
hundred mice weérs ingoculated in hind  footpails
with 0% arganisms. The seven (reatmenl groups
(50 mice cach) were HBO (2.5 ATA for 1.5h, twice a
day), rifampin (R1F) (20mgikg body weight/d), heat
{mice maintained at 37°C), aud all combinations of
the three treatments.  The severity of inlection in the
treated mice was compared weekly for 20 weeks wich
that of infeeted controls. The most effective treat-
ments were RIF/HEAT and RIF/HBEG/HEAT.
RIT/HBO/HEAT ireatment was further evaluared
to determine the cffectiveness of trealing mice at
various sltages of infection. Three hundred mice
were inoculated in the hind footpads, and, asthe
infection progressod, they were separated into groups
gccording  to the severity of
infection,  The trealmmenl  groups were  com-
pated 1o positive controls.  The eliectiveness of
therapy was indirectly proporiional to the severity of
infection.

(30  mice groups)
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VI. PSYCHOLOGY & NEUROPSYCHIATRY

24. Combind effects of broadband noise and
complex waveform vibration on cognitive
performance.

C. 5. HARRIS & R, W, SHOENBERGER.
Aviat. Space Emviron. Med. 51 1.5, 1980,

The pertormance of 12 subjecis was measurcd an
a Complex Counting Tusk durivg exposure o each of
lour experimen il conditions [or a duration of 31 win.
Two levels of noise, 65 dUA and 100 dBA, were pre-
sented Loll witly apd without O, 36 K. M. S, G,
sum-nl gines vibration,  Combinod 100 dBA noise and
vilwation praduced less adverse effecrs than the vibra-
tion ¢ombined with G2 dBA noise.  This result agrees
with our previous studics wsing tracking tasks, How-
ever, two ellects were demonstrated  thar had not
Leen obtained  previowsly.  First, @ clearcut adverse
elect of vibratiom on theConnting Task was ahrained.
Second, an adverse ellect of 100 dDA noise on the
counting task was demonstrated.  Previewsly, a 100
dibA  noise was eequired o adversely  affecr tracking
performance.

25, Psychophysiclogical monitoring of operator's
emotional stress in aviation and astronau-

tics.

P. V. SIMONGOV, M. V. FROLOV & E. AL
IVANON., dAviar. Space Environ. Med. 51 : 4h.
a0, 1644,

The level of emotional stress depending on the
power ol motivation and the estimation Ly the
subject of the probability (possibility) ol goal achieve-
ment, largely influences the aperaror’s skill perfor-
mance (that of a pilet, controller, astronaut). A
decrease in the emoliocpal tenus leads o drowsineéss,
lack of vigilance, missing of significant signals, and
o slower reactions, The extremely high stress level
disorganizes the aclivily, complicates il with a trend
toward untimely acts and reactions 10 the insignificant
signals (false alarms), The best methods io monitor
the degree of the pperator’'s emoetional state during
hiz skill performance arc the integral estimation of
the changyes in heart-rate and T-peak amplitude, as
well as the analysis of spectrzl spd nlonstional
characteristics of the human woice during radio
conversation, These metheds were tested on para-
troopers, pilots in civil aviation, and airport con-
trollers,

JUNI TRSDR

VI,  AVIATION OPHTHALMOLOGY

Sensory  illusions,
point of view,

26. The ophthalmologist's

J. L CHEVALERAUD, Medicine  Acronau-
dipue et Spatiale Medicine Suhaguatigue et 1y pei-
bare, 17: 319-331, |97,

Examples of three tvpes of visual ilusions experi-
Woestibulo-
aoular illusions, which aceount far ahaut 90 percent
nf all illusions reported, are explained by a oystagms
ol vestibular origing and are exemplified by distor-
hances of visnal acuity during turns, the otulogyric
illusion and the oculogravie illusion. Illusions of
lalse equilibration include the antokinclic
ilhsion, which was responsible for recorded dives into
the ocean of aircratt [ying o loreution at night.
Purely wvisual illusions, respansible for 10 poreent of
aireraft accidents due to disovientation are illustrated
by the muinterpretation of proonnd lights and the
poor  cstimation of altimdes duaring take off' and
landing due 1o the twpography of  the adjoining
terrain, Recommmendations lor the provention of
visnal illusions during (light are alse presented,

enced by aircralt pilots wre divcussed,

visual

27. Laser Doppler technique for measurement

of eye movement.

C.E. RIVA, G, T. TIMBERTAKE & G. T.
FFRE. Applied Qpeies. |8 @ J4RC-.24590, 1974,

The spectrumy of [loppler-shifted  laser light
scattered [rom the cornes was used Lo measure the
distributdon of cye speeds in human subjects while
the eve followed o moving targer, Speed distribu-
tion obiained by the laser Doppler technique were
enmpared to those recorded with a deuble-Purkinge-
images cyctracker.

28. The optical properties of smoke protectiva
devices,

Jo AL VAUGHAN, K. W. WELSH & F. G.
RASMUSEEN, F44-AM-T8-41, 1978,

The devices tosred comprised eight goggles and
five fullface oxygen masks (theee righd one-picce
masks and two Hexible hoods), Thaose propertics
evaluated were (1) light transmission (¥) Optical
haze (3) prismatic deviation (4) refractive power ()
optical distortion, and (6) surface curvature, All
clear transparcncies mer or exceeded standards for
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light traosmission, and all burone (an cxperimental
hood) met the standards for optical haze. All but
two ol L1 devices exceeded standards for spherical
rofractive power. Three fullface masks and two
gogeles with steep surface curvatures did rot meet
the oplical requirements Jor prismatic deviation,
Oinly four of 11 devices evaluated by a photographic
method attained the standard for optical distertion ;
however when the eriterion of visible distortion was
employed as cutlined in the military specification,
nine of the 11 devices conformed to the standard,
Opticel apomalies may  be cauzed by facepices con-
figuration and surface corvamre found in some of
the smoke protecrive devices,

VIIl.  AVIATION OTOLARYNGOLOGY &
VESTIEULAR PHYSIOLOGY

29. Eustachian tube function in selection of
airmen,

P. GROTH, A. INARSSON, A. NETTMARRK
O, TIERNSTORM,.  Avar. Space Environ,
Med. 51: 11-17, 1980,

A compeehensive study of Fustachian tube func-
tion in U4 aspirants accepred for (light waining was
made. Using » pressure chamber, both static and
dynamic pressure changes, as in ascent and descent,
were applied to test the tubal pressure eqguilibrating
capacily in the sitting position. While all 84 were
otologically healthy, a wide range in the pressure
equalibrating capacity was found 20%  could not
equilibrate static over-and underpressures of 10 cm
H.O completely, 8% conld ner equilibraze ar all
daring simulated deseent, 3 subyjects reported acute
vertigo during simulated ascent in combination with
high unilateral middle car pressure.  Asymmetry
berween ears of single subjects in pressure equilibrat-
ing ecapacity was also lound to & large extent. It
was not possible to identify subjects with poar cquilib-
rating capacity by simple tests ke Valzalva’s or
Toynbee’s manoeuvres, The results may indicate
that today’s criteria for Eustzchian wibe function in
the sclection of airmen can be made more efficient.

30. Seme influences of vision on susceptibility
to motion sickness,
J. R. LACKNER & A. GRABIEL. .hvial.
Space. Eaviron. Med. 30: 1122-1125, 1979,
Twe cxperunents were performed w evaluaie

the influenve of wision on susceptibility to motion
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sickness during exposure ta constant patterns of
vestibular stimulation. The motion profile involved
accelerating subjects at 20757 (o 300747, maintainiog
them at that constant velocity for 30, and decclerat-
g them to a rapid stop in aboue 1.5 3, T'he number
of stops tolerated by o subject beflore reaching Lhe
mation sickness eadpaint sorved as his score, In
experiment 1, subjects were tested lwice witlh Lheir
eyes open and  twice with  their eyes  Llindlolded,
They tolerated fower sudden stops when permitted
sight ol the experimental chamber, In experiment
2, the effect of baving the eyes-open or closed at
ditferent stages of the motinn  profle was evaloared,
Huving the eyes open during any stage ol the test
was more stresslul than having the eyves closed, but
this was especially trae during the sudden stops,
The findings are discussed in terms of their general
implications for undecitanding a) situations in which
vision alone elicits symptoms of motion sickness, and
1) situations involving vestibular stimulation where
wision heightens susceptibility.

IX. ERGONOMICS

31, Acquisition and analysis of slectromyogra-
phic data associated with dynamic move-
ments of the arm.

M. GANDY, 5 W. JOHNSON, P.A. LYNN,
Gooal L. REED & 85 MILLER, Med, Biol
Eng. & Comput. 18: 5761, 1979,

& standardised movement task has been develop-
ed [or an investigation of narmal patterns of clectro-
myagraphic (e. m. g.}) acrivity, The subject is re-
gquired to wurn & cranked wheel with his arm which
15 supporied horizomally in frant of him., The
movement 15 standardised by positioning the subjecy
using anatemical landmarks and is defined by u single
parameter, the angle of the wheel. The present
report deseribes the aconisitinon and  processing of
t.m. o signals from a group of arm and (runk
muscles and shows tha! characteristic patterns ol
€. m. g activity in rclation to the positien of
the wheel can be defined, Further processing by
computer may be used lo obtain simple paramet-
ers [ur the cowmparison of patterns, Two  normal
suhjears werc tested in a number of sessions to demon-
strate the repeatability of the processing rechnigues
und results [roma group of 20 normal subjects vsed
to define average patterns,  Preliminary resulls from
stroke patients show signiticant departures (rom these
normal patterns,
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32. Frequency and amplitude analysis of the
EMG during exercise on the bicycle ergo-
meter.

o5, PETROTSKY.
412 1-15, 1979

The surface EMO was recorded  from above the
tpuadriceps muscle in 5 male wbjects during bicyele
ergometry at work loads Letween 20 and 1007 of
Lhe ¥Omax to measars (he EMG umplitude (RAIS)
and [requency (assessed from the center fregquency
of the power spectra) during  this type of work,
During brief (3 min} bouts of work the RMS ampli-
tude of the EMG was hnearly related to the work
lnad ; the center Trequency ol the EMG power
apectra was the same at all werk louds exumined.
[n sontrast, duving sustained bonte of work maintamed
for 80 min ar 20 and 40% of the VO, mox, the

Fur, J. Appl, Phyvsiol,

remained  constant

RMS amplitude of the MG
while the center [requency initially increased fur the
first 20 min of work and then progressively decreascd
as the wark continued, When work loads of 6O,
80 and 1007, of the VO,max wers sustained Lo
fatigue, the RMS amplitude continually moreased
while the EMG lrequency decreased  [rom the begin-

nimg te the end af the work periods.  The results
of s study showed that the EMG 15 a comples

wavelrom, being inHuenced not ouly by fatigne, but
to even a larger extent m many cases, the Lempera-
rare of the exercivng muscles.  Therefare, although
muscular fatigue caused an increase in the RMS
amplitude and deciease in the conter [reyuency, the
increase in muscle romperature associared  with the
work opposed thess changes by ciuding a recucrion
in the BMS amplitude and an inorease in the center

frenuency.
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