Abstracts of Current Aerospace Medical Literature

Acceleration Physiology

Pariel  of deliberate Ginduced loss ol
gensclousness: Introduction.  Burten AR, Aviat Spaco
- Enviran Med 1801; 62 . 608-611.

Over the last decade, Geinduced loss ot
cohsciousness (G-LOC) has been recognised as
a significant operational problem for pilots of lugh
performance aircraft in both the US Air Force and
S Navy. Conseguently, government laboratories
liavi iniliated research studies 1o learn more
aboul the G-LOGC phenomenon in an attempt 1©
(aduce its hazards. Many of these studies require
1he accurrence ol LOC during their conduct. For
his reason, animal models have been developed
jor use in these studies. However, even though
sophisticated animal model such as baboons can
be taught to perorm 1asks belore and aller
G-LOC has occurred, these models have
deficiencies thal can be overcome only by the use
of human volunteers who wilingly submit 10
6L OC studies on the centrifuge. Such human
sjudies began in World War || and continue today.
These studies are presently conducted withoul-
guidelines regarding subject selection, number of
G-LOCs allowed per subject per unit time,
rostrainl  systems, or  specific madical
sxaminations required before, during, and after
pach episode of LOC, or after each completed
study. This pane! will discuss what is known about
the pathophysiology of G-LOC, the limitations of
animal models in these types of studies, the
possible medical and psychological sequelae, and
the legal implications of conducling deliberate
G.LOC research. We hope that the information
developed by this panel will be uselul o
laboratory human-use  review committeas  In
determining the reguirements and the nalure of
“guidelines for conducting such sludies.

~ Aprospace Physiology

Diatary intake and blood lipid prafile survey ol
fightar pilots at Tyndall' Air Force Base. Copp EK, Green
A Aviar Space Environ Med 19971 62 CBET-41.

A 24-hour dietary recall, a food Irequency
checklist, and a blood lipid prolile were collecied
from 30 USAF fighter pilots. Sample mean infakes
of nulrients studied met US military recommended

dietary allowances except [or folic acid, which was
78%. Mean percentages ot energy dernivad from
carbohydrate, protein and fal were 48.3, 16,1 and
94.2%, respeclively. Of the pilot sample, 63%
reported they did not eat breakiast daily. Sample
mean blood lipid profile values were total
cholesterol = 218 mg/dl, HOL-cholesteral = 45
mg/dl, triglycerides = 109 meydl. Based on total
cholesterol level, 40% of the pilot sample should
have follow-up according to the National
cholasterol education program. A significant
negative relationship was tound between reported
exercise  frequency and total cholestarol/
HDL-cholesterol ratio. Some fighter pilots could
henelit fram counselling wilth a dietition regarding
dietary intake patierns, decreasing dietary fats,
and the advaniages of regular exercise.

Gender-nasad difterances in the cardioyvasouiar
responsa 1o standing Gotshall BW, Tsa P-F, Fray MAB.
Avial Spaco Environ Med 1891182 ¢ 855-059.

Reduced tolerance Lo orthostalic Stress 1s a
recognisad consequance ol spacetlight. Both men
and women serve as astronauls and staying
longer In space. While there are recognised
cardiovascular differences in baseling function
pased on gender, littie is known about any
gender-based  differences in cardiovascular
responses to orthostatic siress. The purpose of
this siudy was lo compare cardiovascular
responses of men and women to the stand tesl.
The subjects were 10 men and 10 women, 20-30
years of age. Hearl rate, blood pressure, stroke
volume, cardiac output and lotal pariphéral
resistance were manitored during S min supine
and 5 min standing. Men responded similarly in
heart rate (38 vs. 35%j); but had signiticantly
greater decreases In stroke volume (53 VS
-40%), cardiac oulput (-36 vs. -21%), and pulse
pressure (-12 V. -129): and greater increases in
blood pressure (11 VS, &%) and total peripheral
resistance (77 vs. 34%) than did the wormen. Men
and women  demonstrated fundamental
diterences in cardiovascular responses during
standing. Ditterences in the height of the subjects
did not account for these dittering cardiovascular
raspanses. The mechanisms for these differences
are not yet clear. Men and women should be
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studied as separate groups until these differences
are underslood,

Aviation Ophthaimology

Disporal of soll leny ulcarative Keratitis in an Army
aviator. A cose report | Lattimore MR Jr., Var WE. Avial
Spuce Enviren Med 1991 62 | B8A-085

A synopsis of Army aviation interest in soll
contact lenses Is presented. A case repor of one
volunteer subject's experience wilh presumed
contact  lens-associated  infeclious  ulcerative
keratilis is  then summerised. The clinical
significance of this case is highlighted

Prescripive aysglass use by US Navy jet pilots:
Eltucts on alrto-air targel datection. Teoune LA, Sill DI
Aviat Space Environ Med 1901 62 : B23-820

Air-lo-air 1arget detection distances, age,
career jal light hours, and total career flight hours
were oblaincd for 167 US Nawy fighler pilols
participating in air combat manceuvre iraining at
Naval Air Station, Oceana, VA, Of the pilols
sampled, 22 used a prescribed speciacle
correction while flying: 145 did not. We compared
air-to-air targe! detection distances between the
wo groups of pilots, those with corrective glasses
and those without. Sunglasses and tinted filters
were not factors in the present study. The results
strongly suggest that, as a group, the pilots
withoul glasses were able to deteat targets at a
greater distance lhan the pilols with giasses.
When the pilots were matched on the basis of age
and flight experience, the difterence in air-to-gir
target detection capabilitics of the two groups
increased. The pilots without glasses were able 1o
detecl their adversary at distance more than 20%
farther than the pilofs with glasses.

Visual Acuity of the US Navy Jer Pilat and the Use
of the Helmet Sun Visor. Mords A, Temme L&, Hamilion
PV : Avial Spaca Environ Med 180 1:62:715.21.

Visor wear habits, evaluative comments
and vision test data were obtained from interviews
ol 126 Navy fighter pilols. The interviews revealed
that many pilols use their helmet sun visor
whenever they fly, some use it only during certan
light operations, and others never use il. Study 1
(conducted at 343 cd/im®) revealed a decrease in
low contrast visual acuily attributable to helmet
sUn visor use in the presence of a glare source.

These findings prompled a second study of the
visual ellects of visor transmitlance. Low-cantrasl
spot detection, acuity, and contrast sensitivity
were measured al an aparaliongttr realistic -
daytima illumination level (6870 cd/m®) in subjacts
viewing through filters ranging from 6.3% I
50.4% transmission. { Standard visor lransmission
15 12.4%). Results showead tha flilter density, and
consequently the lluminance reaching the ayes,
could be varied over a wide range wilhoul
critically  effecting these  visual  funclions.
Pravailing environmental illuminance should be
considered  when  selecling  sun  visor or
sunglasses. These results have implications for
optimising visual pertormance through visors,

Aviation Psychology

Fasting the Tests - An Empirical Evaluation af
Sereening Tests lor the Detection of Cognitive Impalrmant.
in. Awvidtors. Stokes AF, Banich MT, Clledge WG Avia
Space Environ Med 1691: 62 ; 784, /88,

The FAA has expressed concem that thight
sately could be compromised by undetecied:
cognilive impairment in pilols due to conditions:
such as substance abuse, mental illness, and
neuropsychological problems. Interest has besn
shown in the possibility ot adding a brigl
“mini-mental exam.® or a simple aulomated
lestbattery to the standard flight medical to
sereen for such conditions. The research repored
here involved the empirical evaluation of two
‘mini-mental exams,” two paper-and-pencil test
batteries, and a protolype version of an
aulomated  screening  battery.  Sensitivity,
specilicity, and positive predictive value Were
calculated for each sub-task in a discriminant
sludy of 54 pilots and 62 individuals from a
heterogensous  clinical  population. Hesults
suggest thal the "mini-mental exams" are poor
candidates for a sereening test, The aulomated
battery showed the best discrimination
parformance, in part because of the incorporation
of dualtask 1tests of divided attention
periormance.  These tests appear to b
particularly  sensitive to  otherwise  difficult-
lo-delect cognitive impairments of a mild or
suitable nature The use of an automated battery
of tests as a screening instrument does appear fo.
be feasible in principle, bul the practical success
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&1 a sereening program is heavily dependent upon
lhe actual prevalence of cogmive impairment in
ihe medical apphcant population.

The oftects of alcohol on laarning a8 o funetion ol
diinking hakits, Salame P 1 Frgonomics 1821.34(9) 1231-41

Thirty-six subjecls were categonized as hght
soclal drinkers (LSD) and 36 as heavy socual
drinkers (HSD) on the basis ol both biological
critaria, gamma-glulamyl transferase (GGT) and
the mean corpuscular volume (MCV) and by
gl reponts  of  drinking habils. This  study
gxamined the etiects of alcohol (0.7 mifkg) and of
noise (75 Db(A)) on learming and perlormance, in
choice [T and in immediate memory tasks. Each
subject was tested in two conseculive Sessions
ithe time faclor) under one of the following
experimental conditions (a) silence + placebor ()
silence + alcohol, (€) noise + placebo. and (d)
nolse + alcohol, On immediate memory, there
was a strong eftect ol time which ineracted with
‘drinker’ category, suggesting that HSD subjects
learn less rapidly than LSD Time interacted also

with state (sober or intoxicated), showing that

jgarning might be impaired even by & moderaia
dose of alcohol. On the reaction lime 1ask ne man
affects were found but the lime x drinkar calegory
interaction was signiticant: in session 1 L.80's RT
were shorler than those of HS5D. It Is suggested
that regular heavy dnnking might aitect the
learning abililies of those who are not yat labelled
as aleoholics.

civil Aviation Medicine

_ Environmental obacco smoke (ETS) in arlines - A
healthy hazard evaluation. Crawiord W4, Holeomb LG

fwial Space Environ Med 1397, E2 1 5BU-586.

Some passengers and airline attendants
have expressed concern about exposure 10
environmental  lobacco  smoke (ET5) in
commercial airlings. lrritation of the eyes and
respiratory tract, odour, and personal sensitivities
are often the basis of complainis. Previous
siydies demonstrated low concentrations ol
materials, including ET1S. Attendants fly some 800
h per year, passengers much less Based on
previous studies and duration ol exposuras, ihe
abeorbed dose of E1S is less than a cigarelle

“pquivalent per year. Micotine absorption ot 0.2 10

0.3 mg in B-10h fiighls has been reported as
unlikely to have physiologic effects. The retained
'dose’ in relation to the hypotheses ot risks 10
health based on the conflicing resulls of studies
on ‘'passive smoking are discussed. There are
additional contounding laclors n aircrall. We

consider  segregation  iMo smoking  and
non-smoking zones 1o be reasonably effective in
meeting the prelerences ol passengers.

Clinical Aviation Medicine

Modical counes of in-fight incapacitalion UISAF
anporinncy 1078- 1887, McGormick T4, Lyons FJ. Avial
Space Environ Mad 180162 ¢ RAA-BET.

In-thght Incapacitation of a fully trained
crewmember due 10 & serious  underlying
medical condition is a rather infrequent event. In
order 1o delingate the extent and nature of the
incapacitauon, problem was reviewad at the
data base at the Air Force Salety and
Inspeclion centre for all accidents coded tor
incapacitation, preexisting disease, or other
acute iliness occurring dunng 10 years between
1978 and 1987 During this period there was 23
inlight incidents of incapacilation due 10
insignificant underlying medical conditions. In
11 of the incidents the incapacilation resulted in
4 loss of conscigusnass. Neurologic conditions
were most frequent cause followed Dy
cardiovascular conditions. We calculated a rate
ol incapaciiation as 0.19 per milllon aircrew
flying hours

Time course and chnical signilicanca ol markad lell
axis dgeviation In aline pilots, Tamura T, Kamalsu
Asuiaia | et ah Aviat Space Epyron Med 199717 62 °
553-686:

The purpose of this study was lo examine
the tme course and evaluale the clinical
significance of marked left axis deviation (LAD) in
airine pilots. The study group consisted of 30
Japan Airine pilots wilh marked LAD, identified
from a group of 1700 who are now 35 years of
age or oider. The mean age of examinalion was
485+ 5.7 years and the mean observation period
was 226 t 56 years. The prevalence rate of
marked LAD was 18%. In 20%, the axs
remained unchanged, and N 70% LAD
progressed either gradually or suddenly. All
subjecls were examned by exercise tesling and
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26 had echocardiograms. Two pilols {6.7%) wera
found 1o  have orgamc  hean  disease
(hypertension), which was much lower than the
rate reponed previously. In these individuals, the
onsel of Marked LAD was noted more than. 10
-years belore hyperension was detected. No
progression to complete left bundie branch block,
nor any form ol AV block, was observed amaong
these subjects. No camdiac evenls or death
oceurred during (he sludy period.

Clinical Medicine

Cutheter ablation o1 sccessory  atioveninicular
paihways Wolll-IParkinson- Whilg syndromi) by
rodioliequency currem, Jackman Wi Xunzhang Wang,
Fricay KJ etal, N EnglJ Med 1991, 324 © 16051611

Surgical or catheter ablation of Accessory
pathways by means ol lngh-energy shocks serves
as definltive  therapy for  palients  with
Wolll-Parkinson-White  syndrome  but  has
substantial associated morbidity and monality.
Hadiolrequency current, an allemalive encrgy
source for ablation, produces smaller lesions
withoul adverse effects remote from Ihe sile
where current is delvered. We conducted this
study to develop catheter lechniques for
delivering  radiofrequency current to  reduce
morbidity  and  mortality  associated  with
gecessory-pallway ablation.

Hadiolrequency current  (mean power,
3095 + 3W) was applied through a catheter
electrode positioned against the mitral or tricuspid
annulus or @ branch of the coronary sinus: when
possible, delivery was quided by catheter
recording of accessory-pathway  activation
Ablation was aftempted in 166 patients wilth 177
accessory pathways (106 pathways in the left free
wall, 13 in the anteroseptal region, 43 in the

posteroseptal region, and fifleen in the right free
wall).

Accessory-palhway  conduction  was
eliminated in 164 of 166 patients (99 percent) by a
median of three applications of radictreguency
current. During @ mean follow-up (+ SD) of 80 +
54 months, preexcitation or atrioventiricular
reentrant tachycardia returned in patients (9
percent). All underwen! a second, successiul
ablation. Electrophysiologic study 31 + 19

months after ablation in 75 patients verilied fhg
absence ol accessory-pathway conduction in 3 1:
Complications of radiofrequency-cursn
application occurred In three  patients [
percent)  alrioventricular  block (one patle
pericardilis (one), and cardiac tamponadea (o
aller radiofrequency current was applied in @
small branch ol coronary sinus. 1

Radiotrequency current is highly effectivein
ablating accessory pathways, wilh low marbidi )
and no moralily, p

Twenty four hour heart rate variability © offects ol
pastura, sleep, and timue of day in healthy contisls and.
comparson with badside tests al autonomic funciien [}
diabatic pationts. Ewing [J, Nellson JMM, Shapira GM gl
al. Br, Heawt J. 1991; 651 239 - 244, '

Heart variabilly was measured in 77
heallhy controls and 343 diabetic patients by
count ol the number of beal-lo-beat differens
greater than 50 ms in the RR interval during 2|
24 hour ambulalory electrocardiogram. In the
healthy controls the lower 95% tolerange |i
far total 24 hour RA interval counls .
approximately 2000 at age 25,1000 al 45
500 at 65 years. Six controls confined la
after injury had normal 24 hour patterns of
counts, while eight other controls showed los:
of diurnal variation in both heart rate and RR
counts during a period of sleep deprivation. AR
counts in ten controls on and off night duly
increased during sleep whenever it occurrad.
Nearly hall (146)the 343 diabelic patients had
abnormal 24 hour RR counts. The percant
ol abnormal RR c¢ounts increased
increasing autonomic abnormalily assess
a standard battery of tests function. A qua
those with normal cardiovascular reflex
nad abnormal 24 hour RR counts. There w
close correlations between 24 hour BR
resull and the individual heart rate lests (r =
0.8).

The assessment of cardiag
parasympathetic aclivity by 24 hour RR cou
was reliable. The diurnal variations in RR counts
sean in the controls were probably relaled fo
slecp rather than either posture or time of day,
The melhod was more sensilive than conventional
lesls of cardiovascular rallexes,
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‘Exercise Physiology

Exaroise metabolism al differant time imlervals atiar
Ja mal, Montaln, Scotl J, Mari K &1 al. J. Appl. Physiol
1001, 70(2) . 882 884

o delerming how long a meal will atiect
|he metabolic response 1o exercise, nine
endurance-trained and ning un-trained subjects
cycled for 30 min at 70% of peak 0, consumption
(Voy pugr 2468 and 12 h after ealing 2 g
‘gathohydrate/iKg  body wt, In addition, gach
“subject completed 30 min of cycing 4 h atter the
moal at an intensity that elicited a respiratory
gichange ratio  (REH) of 0.94 085 Duiring
sxercise after 2 and 4 h of fasting, carbohydrale
oxidation was elevated 13-15% compared with
he response lo exercise alter an & and 12-h tast
pe001).  The increase in blood  glycerol
goncentration dunng gxercise (30 1o 0 min) was
lincarly related to the lengih of tasung (r=0.99;
ped01). In all subjects, plasma glucose
goncentration declined 17-21% during exercise
aller 2 h of fasting (p<0.01). Plasma glucose
concentration  also declined  (15-25%) during
avercise (n the trained subjects after 4 and 6 h of
fasting (p<0.01) but did not change in the
uptrained  subjects.  However, the decline in
plasma glucose concentralion was similar {14%)
inthe two groups when the exercise intensily was
increased in the tramed subjects (e, 78 = 1%
Mgpey) and decreased in the untrained subjects
65 % 3% VOgpeay 10 lict a similar RER. The
sults of this study dernonstrate that at least 6 h
asting are necessary alter consuming a 500 1o
‘600-keal carbohydrate meal before carbohydrale
swidation and plasma glucose homeostasis gunng
‘exercise al 70% VOp.qp @ SIMIlEr 1o values
afler an 8 to 12-h fast. The progressive Increase
in blood glycerol accumulation during exercise as
fasting increased trom 2 10 12 h suggests thal
adippse  tissue  lipolysis increases in direct
proportion to the length of fasling (ie..2-12 h).
Finally, the magnitude ol decline in plasma
glucose concentration after a preexercise meal is
gopendent on relative exercise infensily.

 Influgnce of eccentne aclions on 1he melabolic cost
i resistance axercise. Dudlay GA, Tesch PA, Harns BT e

b

i, Aviat Space Environ Med 1991262 © 678-882

Maintenance of a low energy expendilure
during exercise in space is impartant because ol
the confined environment of the space craft.
Hesislance exercise is recewing increasmng
altention as a exercise countermeasure, and we
have shown thal training with concentric (con) and
gccentric (ecc) muscle action induces grealer
increases in strength than traiming with only con
actions. This study determined it perlormance of
both actions markedly increased with mataholic
cosl ol resislance  exgrcise.  Sevenlgen
middle-aged males performed each repetition ol a
“warm-up” and four sels of the leg press BREICISE
wilh only con (Group CON, n=8) or with con And
gcc (Group CON/LCC, n=39) aclions. Sels werd
separaled by 3 min ol rest and gach was
performed to tailure by selecting a rasistance thal
allowed performance of the prescribed number of
repettions (7 to 10). The net energy cost of
gxercise was estimated lrom Gxygen eonsumption
data that were oblained at rest before exercise,
during exercise, and lor 20 min of recovery. Ihe
total work performed during the con actions was
about 290 J H.g" body weight for both groups
The energy cost tor this work was about 3 x 107
cald”!. The requirement for the CON/ECC group
o also lower the load increased (p) Whe enargy
cosl 14%. These results indicale that con actions
are mainly responsible for the metabolic cosl
resistance  exercise. Because ec¢  actions
enhance the  resistance training-induced
increases in strengih that are evident with con
actions with minimal addilional energy cost, we
suggast that lhey be considered in exgrcise
prescriplions far use in space.

Environmental Physiology

Hapid onset of savers heat lliness: a case repar,
Mitchiell GW. Aviat Space Enviran Med 1991,62:779-82,

Aviators flying extended periods in hot
environments are known to be at risk for heat
related iliness. The risk when wearing chemical
individual protective equipment (IPE} is increased
oven al relatively warm temperatures and light
workloads. In  this paper, we reporl the
physiological responses of an avialor who had
been tiying a UH-1H helicopter upto & hid clothed
in full IPE on six conseculive days prior lo the

nd J Asvospace Med 35 (2) Decermber 1991
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during the sludy was normal, and no clear
physiological derangements were noted prior o
his  symptoms. The rapid evolulion of his
symploms alter voicing no complaints provides a
graphic illustration of the difficull predictability and
initial  central nervous system effecls of this
condition.

High Altitude Physiology

Relationships  batwaon SYITPIOmS, mioods,
porlormance, and acule mountaln eickness w4700
mulers, Shukin-Hale B, Bandarat LE, Ligberman HR Avial
Spaco Environ Med 1901, 62 | B6S-AGD

Ascents above 4,000 m adversely affect
symploms, moods, and performance and cause
acute mountain sickness (ASM). It is assumed
that individual afflicted with AMS will be more
susceptible to change in these olher paramelers:
howover, previous studies have suggestad thal
their time courses are difterent. This invesligation
analysed the relationship belween symploms,
meods, and perdormances and a measure allijude
sickness, the AMS-ceretiral (AMS-C) lactor of the
Environmental symploms questionnaire (ESCY
We evaluate 20 male soldiars on 11 sympiom, 13
mood, and 14 cognitive/motor peromiance
measures alter expoesure lo altitudes of 550 and
4700 h and a dillerence score was calculated for
each measure he difference scores for 70% of
the symptoms, 46.2% of the mood. and 28.6%: of
the perlormance measures were significantly
correlated with the AMS-C difterence score. The
difference scores for each measure were then
rank ordered (1o standardise lor differences
across measures) and the sum of the ranks was
calculated for each subject's sympioms, ‘mood,
and performance. The AMS-C lacior score
calculated significantly 0.90, 0.77, and 0.59% with
these composite measures of symptoms, moods,
and perormance, respectively. Changes in AMS
alter 5-7 h at 4700 m were corralated best wilh
changes in symptoms. then moods, and finally

perlormance, suggesting that these parameters
may be differentially atiected al this point in time.

The eftect of delay on treatment ocutcoma |n
alfitude-induced  decomprossion sickness Rugge FW,
Shater MR, Aviat Space Environ Med 1991- 62 - 687600

Records of the USAF School of Aerospace
Medicine, Hyperbaric Medicine Dwvision, were

reviewed to determine whelher relationship exists
between the lenglh of time from developmen ol
symploms of alllude chamber decompragsion
sickness (DCS) to stant compression therapy a ;_
aulcorme of treatment. During the five years pe od
lrom 1 January 1984 to 31 December 1988, 2
cases of allilude chamber DCS were trealed in
USAF hyperbaric chambers. Information obtainad
frarm each record included age. sex, time from
Cxposura lo symplom onsel, time from gy mptom
onsel lo stan of compression tharapy, time
required for resalulion of symploms, and numbear
of treatmant failures (failure 1o resolve during |
treatment dive or recurrence of symploms ol
first dive). Analysis ol the data oblained i j
treatment records reveals a direg| relationship
between length of delay to treatment will
compression therapy and outcome of (realment.
Patients successlully treated with a singl
treatment dive had an average delay 1o trealmani
ol 106 h. Patients thal failed treatment alter ong.
dive (failed to resolve or recurred) had an average.
delay to treatment of 182 h. The diffarence
between lhese groups is significant (p<0.05)
Cutcome of treatmen! was not significantly rE[ﬂ!éitf
lo @ patient age, sex, or type ol symptoms. A
discussion of lactors causing delays in treatmer L
of decompression sickness is included. ]

Attenuated carotid body hypoxic senziivity ahlf
prolonged hyposic esposure, Tatsumi, Keichirg, Cheryl k.
elal. J Appl. Physiol, 1931; 70(2) - 748-755. “e

Prolonged exposure o hypaxia 5
accompanied by decreased hypoxic ventilatary
respanse (HVR). but the relative importance of
peripheral and central mechanisms of this hypoxi
desensitization remain unclear. To determi
whether the hypoxic sensitivily of peripheral
chemoreceplors  decreases  during  chronic
hypoxia, we measured ventilatory and camtid
sinus nerve (CSN) response to isocapnic hypoxia
in five cals exposed to simulated altitude of 5500,
m (barometric pressure 375 Torr) for 3-4 WK,
Exposure 1o 3-4 week of hypobaric hypoxla
produced a decrease in HVR, measured as (he
shape parameter A in cats both awake (From &
£ 101 to 148 + 1.8; p<0.05) and anesthetiz
(from 50.2 £ 82 to 85 + 1.8; p<0.05). Suslained
hypoxic exposure  decreased end-tidal C&..
tension (PET.., 333 + 1.2 1o 281 + 13

G
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Tomduring room-air breathing in awake cats. To

determine  whether hypocapmia contributed 1o
pbserved deprassion In HVR, we also measured
eucapnic HVR (PET .0, 933 1 0.9 Torr) and
found that VR aller hypoxic exposure remained
Jower than preexposed value (A = 17.4 +4.2vs
39 4 10.1 in awake cals, p<0.05). A contrel
group (n=5) was salected tor hypoxic ventilalory
response matched 1o the baseling measurements
of the experimental group. The decrcased HVH
aller hypoxic exposure was associated  with
paralle| decrease in the carotid body response 10
hypoxia (A=20.6 + 4.8) compared with 1hal ol
confral - cats (A=4889 = §3: p<.0.095) Thi
pross-plol ol the simultangously measured GSHN
activilty and ventilation during progressive hyposia
ravealed  a  decrement N slope in the
hypoxia-exposed compared with control animals,
suggesting that central  nervous  Syslem
transduction of CEN oulpul o venulaton was
decroased by sustained hypoxia These results
suggest  1hat systained exposure 1o Severe
hypoxia  leads 10 decreased  peripheral
chemorecoplon respon- siveness o hypoxia and
‘atfenuated central nervous syslem chemosensory
{ranslation, which together may conlribute o the
attenuation of HVR n chronic hypoxia,

Human Engineering

Work-ralaled  aveation {stalites In Golorado
B2 1507 Wiant GJ, Baker S5i*, Marina Wi st al ;o Avial

Snace Enviren Med 1881582 B27-830.

On-the-job deaths related 10 avialion are
seventh leading cause of fatal occupational njury
in the United States. In Colorado. they compnse
a7or of all air ransporl deaths. A review of all
sccupational aviation-related fatalities in Colorado
guring 1982-1387 denfitied 86 dealhs. Data
sources  were  dealh cerificates, Workers
compensation records, and Mational
\ransporiation  Sately Board reporls. Ot lhe
taralties, 5 involved commercial air service, 18
were military  parsonnel, and B5 [To%) were
associated with general aviation, Non-military
occupations included 21 pilols. 5 flight nstructors,
4 grop sprayers. and 3 search and rescue workers
or firatighlers. There were 18 people going 1o of
from work sites. The 15 weather cases. 7 aircratl
maltunctions, and 4 power FENsmIsson wire

sirikes were the moslt significant  factors n
iwa third of the crashes of civilian airgraft, Even
gxperienced pilots axercised poor judgemeant. The
promingnce of general aviation in work-related
aviation lataities inchcates & need for grealer
aiention o the satety ol workers whose jobs

entail Hying

The design of manual handling ltasks ; revisad
yahluy of maximum acceptable weights and lorons. Snook
SH_ Cirietlo VM - HOnamics 194611 :3419):1197 1213,

Eour new manual handling experiments are
reviewad. The experiment used male and lemale
subjects 1o study lifting, lowering, pushing, pulling,
and carrying tasks Each gxperment used a
psycimphysmal methodalogy with measurements
of oxygen consumption, heart rate, and
anthropometric characteristics.  Independent
vanables included lask  lrequency, distance,
height and duration; objact size and handles,
gxperimenis were integrated with the resulls of
seven similar expenments published previously bxy
this laboratory. The integrated data were used 1o
revise maximum acceptable weights and lorces
onginally publisned in 1978 The revised lables
are presented and compared with” the ariginal
tables

Space Medicine

Effect of microgravity on the respiratory system.
Engei LA J. Aopl. Physiol 1991; 70(3) 1907-1911.

Because the pleural pressure gradient and
regional distribution af pulmonary function are
gravity dependent, substantial changes may be
expected during weightlessness. Although very
few measurements have been made during
spacefiights, & number of obsarvations dunng
briet periods of weightlessness inside  aircrait
fiying with parabalic trajeciodes confirm these
predictians. Singie preath M. washouts suggest a
marked reduction in the inagqualily of yvenlilation
distribution seen al 1 G Similarly, infergnces
made  from cardiogenic oscillations  during
single-breath  washouls suggest a greater
unitormity or perfusion during weghtlessness.
This is supporied by changes sepen on chesl
radiographs as well as py more direct
mieasurements of regional blood tiow distribution
using radioactive jodine-labeled  madgro-
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aggregates. Vilal capacily 1s only slightly reduced,
but functional residual capacity decreases by -
10% and maximum expiratory flow rales are
slightly decreased, especially at low lung
volumes. Weightlessness decreases abdominal
girth, increases abdominal compliance, and
substantially increases the abdominal conlribulion
to total volume during resling breathing. Despite
these changes, there does not appear to be any
alleration in the temporal pattern of breathing.
However, disposition of inhaled medium sized
aerosol paricles s - substantially reduced. as
predicted by model analyses of gravitational
sedimentation. Virnually all these observations
describe  ellects at the wvery onsel of
weaighllessness. Pratically nothing is: known of
slower functional changes and adaplations to
prolonged weightlessness. Systemnalic repoated
maasurements during manned spaceflights will
hopetully begin 1o provide some inlormalion on
this subject In the near lulure.

1
Allered sensorimotor control of the body as an
afiolagical factor In space motion sichness. Lacknar JR,
Graybigt A, Dizic PA. Avial Space Environ Med
1961 62765-71,

Exposure 1o nonterrestrial foce  levels
affects the activity of gravitoinertial force sensitive
receplors of the body, both of labyrinthine and
nonlabyrinthine origin. It also disrupts the normal
patterning of motor control of body onentation and

movemant. The patterns and levels of musche
innervation necessary to achieve particular bddf
configurations and 1o bring about particular body

movements are greally affecled by banqununug
force level and body orientation relative to lha
lorce veclor. The present studles dernanstral&.‘
thal such altered sensorimotor control of head
and body poslure along with altarad
vestibulomotor control are evocative of motion
sickness.  This observalion has  explanatory
significance both lor space motion sickness and
the re-enlry disturbances that occur aﬂar-:l
prolonged spacetlight.

Microgravily testing a surglcal Iml;niun mnmlnmum
system for space station use. Markhom SM, Hock WA
Avial Space Environ Med 1991; 62 EQM.":‘H

Anlicipated hazards for crewmembers in
future long term space flights may resull in g
variety of injuries including lrauma and burns,
Management of these injuries will require special
lechnigues because of the lack of gravily,
limitation of space and environmental restrictions.
A small surgical isolation containment systemwag
developed and tested in microgravily, The
chamber provided both protection of the injury
and cabin environment and is fell to be the most
efleclive means of trauma and burn care in fulurg
Health Maintenence Facilities planned for
prolonged space exposure, :
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