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Acceleration Physiology

1. Indusiion and prevenlion of acceleration
atelectasis. Taoku WA, Ballidin Ul, Burten RR,
Glaisles DH, Gillingham KK, and Mercer JR:
Aviat Space Environ Med S8(1):69, 1987.

Acceleration atelectasis has been known
for a long time. It is brought about as 2 result
of +Gz forces, anti-G suit inflation and 100%
oxygen inhalalion, The symploms are chest
pain, coughing and shortness of breath. The
development of DBOGS giving 95% oxygen
and 5% argon and its effects on airorew
breathing undiluted OBOGS output stimulated
this sludy . The experiments were conducted on
12 subjects using Simulated Air  Combat
Manoeuvres (SACM) with G peaks of 4.5 G and
S.00G for 45 550, A decrease in vilal capacity
(YC) was used for gquanlification of atelectasis
produced. There were two types of reduction
in ¥C - labile and stable. The former
amounted to 3 28% reduction in VC with45 ©
SACM and 25% wilh a 9 6 SACH. Stable
redustion in VT was of sbout 20% seen in
both. Subjective rating of severity of
symptorns was much grester with 2.5 0 than
with 9.0 G. Acceleration ateleclasis was
reduced by inspiration of oxygen diluted with
nitrogen or argon and by addition of FFE of
+30 mm Ha to the breathing mask on
performance of an Anbi-G Sirzining
Manoeuvre [AGSM). Since FPFB has proved
useful in inzireasing + Gz tolerance from 4.5 to
7.0 Gz without fatigue assceizted with an
AGSM, this i being incorporated in advanced
life support system of future sircrafl. Thus 2
solution {o atelectasis would be to use FFE
which increases intra alveolar prezsure and
lung volunes, thus decreasing the severily of
acceleration atelectasis.
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2. The effects of Tlong-term zerobic
gonditioning on  +0z tolerance. Whinnery JE
and Parnell MJ: Aviat Space Environ Med
58:199, 1987.

The authors studied +Gz tolerance in 27
long-term (2 years of running) aercbically
conditioned subjects and compared  the
resulls with established USAF SAM standards
for nortnal tolerance. They found increased
acrobis conditioning (V0. max) with long
term running but their result did not show any
enhancement in +8z tolerance  with long term
running. They found increased susceplibilily
to motien sickness with long-term aerobic
conditioning. In certain individuals they found
a pre-dispesition 1o e¢ardiac rate and rhythm
disturbances which could potentially alter +Gz
tolerance. In their opinion  specificity of
exercise and absence af exaggerated
cardiovascular response  to Gz stres:
resulting from  physiologie  alteralion of
autonomie 4one  are eritical in the design of
any physical training programmes for fighter
airorew.

Behavioural Sciences

T MNeize, vibration and changes in wakefulness
during helicopter flights. Landstrom U and
Lofzizdt P: Aviat Space Environ Med S6:109,
1987.

Helicopter flying has long been known to be
uncomforiable and tiring, expasing the pilots to
a high degree of physical as well as
psychological stress. The authors studied the
sffects of noise, wibrabion and changes in
wakefulness during helicopler flighis in pilets
of two different typss of heliceplers - HKP3
and HEPS. They found that the helicopler noise
and wibrations =zre dominated by low
frequencies (below 10 Hz) and are responsible
for a physiological and psychological state
called  “pilot fatigue®, “flight® fatigue™ or
“operation faigue™. Levels of wakefulness
based on EEG and EKG recordings during long
distance flights (about 4 h) and short distance
flights (less than 2 h), were alse found to be
influenced by the stress upsn  pilots.
Increased lsvels of wakefulness were recordad
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during  take offs and landings and were
altributed to increased psychological load on
the pilots during these occasions.

4. Efficacy of transdermal seopolaming against
sea sickness = A Z-day study at sea. Attias J,
Gordon C, Ribak J, Einah 0 and Rolnick A: Aviat
Space Environ Med 58 €0, 1987.

Scopolamine, effective against seasichkness
cannot be used in subjects who require high
degree of performance because of itz side
effects like sedation and blurred vision,
Transdermal Therapeutis System for
Scopalamine (TTSS) which OVLFCOMes some of
the unwanled effects of gonventional
soopolamine was lested and found sugcessfull
in short term sailings lasting for 4-12 K i
previous studles. The authors evaluated the
above drug and its side effects during a liree
day oruise on 38 voluntesrs with =ea slates
2-3 wsing control and experimental groups.
TTSS provided a protection index aqainst sea
sickness of 72% on the first two days  and
29% on the third day. The symplams of
seasickness were significantly higher in the
contirol group. The side affects azsocialed
with TTSS administration were few  and
tolerable and do not affect hurnan performance
at sea. The above findings rake TTSS suitsble
for long term use by sailing crews.

S, Aerobic fitness and suzeeptibility to motion
sickness. Banta GR, Ridley WC, Mc Hugh d,
Grisset TD and Guerdy FE: Aviat Epace Environ
Med. S2(2):105, 1927,

There are benefits from aerobic exercise
which dnclude cardiovascular filness, reduced
toronary risk  facter, fatigue, improved
cognitive  function and  enhanced  work
performance. There have been reparts of
aerobic fraining leading o 2 significant armount
of motion sickness. The authors evalusted 29
male subjects with high, moderate and low
levels of physzizal (aerchbic) fitness, 1o
susceptibility to motion sickness. AN #he
subjects underwent coriclis (oross couphed)
veztibular  stimulation. The parameters
evaluated were spin time (ST) before
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abarting, heart rate, respiratory rate, mean
skin ternperature, subject obseryation values
(SY) and observation values. There was an
nverse relationship between ST and aerobic
fitness | with asrabically it persons showing a
lower 5T and a higher SY. This inoreased
susceptibiily was attributed to- (a) Altered
physiological state, i@, enhanced vagal tone
and an inoreased level of stress hermones, (b)
Conditioned  alertness to sensory  inpuls
indicating deviations from expected  body
melions and/or (o) Aerobic fitness acquired
wilhout habituation to a range of nauseogenic
motion <timulus. Thus there {s hewghteoned
motion sickness susceptibility in high aerobin
fitness.

6. Some effects of aloohal and sirmulated
altitude and complex performance scores and
breathalyser readings.  Collins  WE, Mertens
HW and Higgins EA: Aviat Space Environ Med
58:328, 19387

A total of 17 men between the ages of 21 and
33 were ftrained on seven tasks in the Civil
Aeromedical  Institute Multiple Task
Perfarmance  Battery (MTFE) and then
performed over 3 two week period 0 four
experimental sessions: ground level with and
without  alochol  and  simulated altitude of
3210 m with and without alechol, Subjects
breathed appropriate 935 mixtures through
oxygen masks at bath ground level and altitude.
Alcohol doses of 100-proaf vodka mixed with
juice 2.2 ml/Kg of body weight waz given to
some subjects and placebe: drink to others.
Ereath alochol level was assecsed by  an
Omicron intoxilyser: Ferformance under all
conditions was assessed by using MTPB. The
seven tasks used in the study were red warning
lighte, green warning lights, meters, mental
arithmetis, two-dimensiang) comnpensatory
tracking, problem ﬁ:::l\-".ihg, and  patlern
discrimination.

The ingestion of alcohal resulted in
sigrificant mpairment  in camiplex
performance tasks for the first =4 h after
the drinking period. As a =eparate effect, the
simulated altitude of 2210 m produced a
smaller, but statistically significant decrerment
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in performance scores under both placebo and
alcohol conditions. Thus performance 'wWas
adversely affected by both altitude and
aleohol but there was no synergistio action
between the two. Also the breathalyser
recordings showed no  differences between
ground and simulated altitude condilions.

The data from this and other studies
suggested the following:~ {13 Blood alcohol
tevel (BAL) of 0.100% or less was not
differently affected at altitudes of 2650 -
%810 m when compared with ground level.
(2) There was no synergistic interaction on
performance between those altitudes  and
BALs although performance was adversely
affected by aleshol at  ground level and at
altitude, (3) Altitudes of 3650 - 3,810 m
may of themselves produce  performance
decrements in some subjeots or under some
conditions, (4) When the latter occourred
the deleterious effect of alochol appeared to be
addilive,

7. Atropine sulphate effecls on aviator
performance and on respiratery-heart period
interactions. Dellinger JA, Taylor HL and
Forges SW: Aviat Space Enviren Med 58333,
1837,

The potential for ithe use of organc”
phosphorous (OF) compounds in chemical
warfare has implications for the safety of
military  pilots. Military persanne] in high
threat environments are issued  atropine
sulphate for self administration a5 an antidoie.
Both the toxic OP cormpound and the antidole can
pose serious problems for the pilet. In this
study 20 human  volunteers received 2
placebo and atropine doses of 0.3, 10,20 and
4.0 mg in a Latin Square double blind design,
and effects were monitored for 3 h post-
irijection. The 20 mg and 40 mg doses
resulted Jn significant flight  simulator
performance decrements beginning at th post-
injection with only minimal recovery by 3h
post-injection. Electrocardiogram data were
uszed to  estimate  the amplitude of
respiratory sinus arrhy thmiz (RSA) which was
rore sensitive than mean heart period or mean
heart period wvariance to  the effects of
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atropine. The parasympathelic effects were
relatively rapid in onset and peaked within
the first 40-min period for the 2.0 and 4.0
g doses. The onset of performance effects
were delayed | b 40 min for the 2.0 mg and 1 h
for the 4.0 mg treatments.

The early physiclogical symptoms that
sccur prior to the performance decrements
can be used as an alerting signal to the military
pilet who injects atropine sulphate, but has not
been exposed to a chemical agent, allowing him
tine to land safely. Based on the authors’
results, if a pilot injects 4.0 mg of atropine
and experiences the effects of atrapine
(eq., tachycardia and dry mouth), it is
expeoted that performance decrements will
follow.

Clinical Aerospace Medicine

8  How useful are the cold pressor test and
sustained isometric handgrip exercise with
radionucleide  wventriculography in the
evaluation of patients with coronary artery
disease? Morthcate RJ and Cooke MED: Brit
Heart J 57:319, 1987,

Sustained fsometric handgrip test as well
as cold pressor test have been found to be
useful for stressing the heart and assessing
itz lewel of performance and have been used to
evaluate subjects with  coronary artery
disease (CAD). In this study, after recording
basal heart rate, blood pressure and left
veniricular ejection fraction Chy
radicnucleide ventriculographyl, the subjects
were asked to  carry out the sustained
jzometric  handgrip test using the right hand
with a handgrip dynamomeler maintaining
I0% of the optimal voluntary contraction
(which was previously determined) for 5 1/2
min. The heart rate, BP and LV ejection
fraction were recorded 30 sec afler the start
of the test and continued for S min. Each
subject was given 10 min rest after the
handgrip test to allow the parameters to
return 1o normal. The oold pressor test was
then conducted by immersing the right hand into
jce-mixed water for 5 1/2 min, the heart
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rale, BP and LY performance being recorded as
earlier. The authors found consistent response
to these stresses and recommend thern for
cardiovascular assessment in proven cazes of
CAD for rehabilitalion, but feel that these
tests have no value as diagnostic techniques.

9. Fish and coronary artery disease. Sanders
TAB: Brit Heart J 57:214, 1587,

Coronary artery disease (CAD) is
comparatively rarer in Eskimos as well as in
Japanese fishermen who conzume fish in
excess lhan the rest of population, Marine fizh
and Tish il provide polyunsaturated fatly
acids eicosapentaencic acid and docosahe-
®aenoic acid. These two acids influence the
metabolisrn of lipoproteins  and  eicosanoids
(prostaglandins, tlhromboxanes, prostacyclins
and leukolrienes) insuch a way as to afford
proteciion from CAD. Whitefish (cod, coley,
plaice, haddock) have much less fat (1%) as
compared to  oily  fish Clrout, ralmon,
mackersl, herring, pilchard, sardine) which
contain 5-23% fat by weight. 0Oily  fish,
therefors, are richer source of eico-
sapentaenols acid and docosaheraencic acid.
Studies of total fat snd lipoprotein fraction of
Eskimos who use the ofly fish as their main
food show low concentrations of  low
density lpoprotein  (LDL) cholestercl, low
density Tpoprotein (VLDL) iriglycerides and
high conzentration of high dersity Yipoprotein
(HDL} - proportions idesl for prevention of
CAD. Fish ¢il and fish-diet alzo prevent CAD
by anti-thrembolic and  anti-inflammatory
effeots. Thus, fish ezting should be advocated
for prevention of CAD. Howewver, fried or
salted fish should be svoided 2z these would
increase the <aloric intaske and auger
hypertension. The suther recommends 200 gm
eily fish or 10 gm fish oil per day in place
of fas substilule to cheese, meat produsis,
fatty meats and other saturated fats.

10. Electrical injury causing wentrioular
arrhythmias. Jenson PJ, Thomsen PEB,
Bagger JP, et al. Brit Heart J 57273, 1987,

Lightning injuries are known 4o produce
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sudden deaths or instant cardiac injuries.
Late manifestations are rare. the authors
describe three cases who developed ventricular
arrhuthmia after $-12 hours of lightning
injury which lasted for Tong duration (two
years). Two patients had ventricular
tachyoardia and  fibrillation who recovered
after appropriate antiarrhythmic  therapy
whereas the third patient developed
ventricular parasystole which disappeared
spordaneously within two years. There was
no  enzymatic evidenoe of  myocardial
necrosis bul endemyocardial blopsy carried
out intwo out of the three subjects showed
local myecardial  fibrosis  and  increased
numbers of Na-K-pumps.

Fatients sustaining electrical dnjury in
which eurrent passes through the thorax with
possibility of myocardial injury should be kept
under observation even if they have no
cormplaints or symploms immediately after the
episade. They should be preferably monitored
electrocardiographically for at least 24 h 1o
detect delayed anset of wventricular
arrhythmiss. The authors also suggest that
patients with chronfcfintermittent
ventricular arrhythmias must be asked for
electrical /lightning injury in  the past for
aetiolagical diagnosis.

11. Restless Legs Syndrome. Cybulska E and
Rucinski J: Jd Appl Mad 13 :34%, 1927,

Ar unpleasant creeping sensdtion deep in the
legs while at rest in the evenings and at night
is the salient feature of this syndrome. Also
known a5 Ekbom's  Syndrome, asthenia
crurum parasthetica, anxietas tibiarum and
irritable legs, this disorder is one of the major
causes of sleeplessness especizlly at  night.
Hysteria, anxietly or depressive states,
deficiency of iron andfor folic acid, recent
gasiric resection and caffienisry  have  been
deseribed as aetiological factors. Peripheral
vastllar diseases, infections  like pulmonary
tuberculesis, hepatitis and pohiomyalitis,
metabolie  disorders like diabetes and
uraemia, especially atter dialysis, ete, have
also been blamed. Management of  this
wondition as outlined by the authors includes:
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(1) massage of legs, flexion—extension
movements and walking about to relieve mild
degree of affection, (2) ascorbic acid, folic acid
and iron preparations along with tranquillisers
to moderately affected patients  and (3)
vasodilators along with antidepreszant drugs n
SEVErs Cases,

A recent study on 274 cases of Resiless
Legs Syndrome by Telstaad et al (1984) wilh
double blind administration of specific drugs and
placebo has shown significant improvement in
large number of cases with placebo alone. This
underlines the hysterical background as
aeticlogy in majority of cases, especislly
those who are free from the above described
diseases.

12. Effect of legumes on blood sugar in Diabetes
MeNitus, Dilawari JB, Kurmnar VKA, Khurana S,
Bhatnagar R and Dash RJ: Ind J Med Res
85:184, 1987,

The authors have studied 25 cases  of
maturity onset Diabetes Mellitus to evaluate
effect of leguminous food on the bload sugsr.
Oral glucose tolerance test with 75 gm glucoze
was done in each case on the first day. Two
days later the subjects were fed 75 gm
rajmah (phaseolus vulgaris), chsnna  (cicer
arietenurn), green gram (phaseolus aureus
roxb), rice (oryza sativa) and wheat (triticum
aeshivum} in groups of 3 subjests each and
bloed sugar estirnations were repeated as
glucese tolerance test. The blood sugar walues
showed highly significant reduction — maximal
in case of rajmah, then green gram, channa,
wheat and  minimal in case of rice as
compared to qlusose adrminiztration.

Several explanations have been advocaled
for this benaficial effect : (1) Legumes are
rich source of dietary fibres which are highly
visoous, (Z) Viscous agents reduse gastric
emplying tirme, thereby delaging glucoze
absorption, (3) rajmsh contains  arnylase
inhibiter which dnactivate armylass enzyre
and  delay starch digestion, The diabetlios
diet, therefore, should include rajmah, channa
and green gram in excess in plage of rige or
wheat,
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Enviranmental Physiology

13, Effectiveness of an air cooled wvest using
seleoted air temperature and  humidity
sombinations.  Pimental MNA, Cosmini HM,
Sawka MM, Wenger CB: Aviat Space Environ
Med 58:119, 1987,

The authors evaluated the effecliveness of
an aircooled wvest in reducing thermal strain of
subjeots exercising in the heat, 49 deg C dry
bulb (db) 20 deg C dewpoint (dp), in chernizal
protective  clothing. Four male subjeots
attempted 300 min heat exposures at two
metabolle rates (175 and 215 watls) with
six oooling combinations - control {no vaest)
and Tive different db and dp combinations. Alr
supplied to the vest at 15 sefm ranged from
20-27 deg db, 7-18 deq dp; theoretical cooling
capacities were 498-687 w. Without the vest,
endurance times were 118 min (175 w) and
72 min (315 w). Endurance times with the vest
were 300 min (175 w) and 242-300 min
(315 w). The five cooling combinalions were
similarly effective in reducing thermal strain
and extending endurance time, although there
was a trend for the vest to be more effeclive
when supplied with air at the lower dry bulb
temperature. At 175 w, subjects maintained a
constant body ternperature; at 315 w, the
vest's ability to exttend endurance is limited to
about S h.

Space Medicine

14, Cardiovascular dyunamies during the initial
period of head-down—tilt. Tomazelli CM, Kenney
E#&, Frey MAE and Hottler G%: Aviat Space
Environ Med 5835, 1987.

The cardivyasoular response io one  hour
of & deg head-down-tilt (HDT) was studied in
12 male subjects, aged F0-39 years, to
simulate the early effecls of weightlessness,
as HDT was reported to give the same
subjeclive sensalions a3z weightlessness of
space by the Soviet Cosmenauts. In this
study, fhuid shifts, hasmodynamic
mezsurements  and indices of myocardial
contractility were evaluated by utilising
electrncardiagra‘phg, systolic time intervals,
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impedence cardiography, sphugmomanometery
and measurement of calf oircumference, Most
cardiovascular  varisbles remained stable
throughout the initial 30 min of the protocal,
eventhough translocation of fluid froam the legs
to the thorax commenced immediately with
the onset of the head-down-tilt. |n contrast,
minutes  Z0-60 were charaoterized by
reduced stroke volume, cardiac output, mean
stroke ejection rate and  Heather Indec,
concornitant with an elevation in mean arteris)
Pressure. Intrathoracic fluld volume continued
to inorease while leg volume continued  to
decrease. This  latler response  suggests
intrathoracic sequestrations of  fluid
volume, bleod was apparently redistributed
to the pulmonary oirculation rather than being
retained in the great veins,

15. Skeletal rezponse to simulated weight-
lessness @ A comparison of suspension
techniques. Wronski TJ and Morey-Holton ER:
Aviat Space Environ Med 58 B3, 1987,

The skeletal response to simulated weight-
lessness was sludied in  rais subjected 4o
two  different  rmethods  of suspension.
Skeletal unloading of the hind limb for a two
weel period was achisved by use of either 3
back harness or 1sil suspension. In comparison
to palr fed control rats, back suspended rats
failed to gain weighl whereas tail suspendad
rats exchibited norrial  weight gzin.
Quantitalive bone histomorphometry revealed
marked skeletal abnormalities in the proximal
tibia! metaphysis of back-suspended rats. Loss
of trabeculsr zone mazs in longitudinal bone
growth, decreassd  bope formalion, and
increased bone  resarpiion. In cunirast, the
proximal Hbiz of  tail suspended ratz was
Felatively  normzl by  their histological
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criteria. However, a significant reduction in
trabeoular bone wolume ocelrred  during two
weeks of tail suspension, pos<ibly due to 3
transfent inhibitions of bone formation during
the early stages of skeleta] unloading. Lack of
weight gains in back suspended rats may be
indicative of a pronounced siress response
during which corticostersids adversely
affected the skeleton. Maintenanoe of normal
weight gain by tail suspended rats provides
evidence for the less traumatio nature of
this method of suspension.  The findings
indicate  that 43 suspension is  a  more
appropriate model for evaluating the effeots
of simulated weightlessness  on skeletal
hameoslasis.

16. ¥ital capacity and airflow meazured from
partial flow  volume curves during S deg
head-down-tilt, Dikshit MB and Patrick JM:
Aviat Space Environ Med Sg 343, 1987,

The authors studied the effest of S deg head
down tilt on the respiratory funations including
vital capacity and airflow on ten healthy young
male subjests. The period of tilt lasted for
seven minutes during which their forced vital
capacily, peak flow  rate (fio cornplote
flow=velume curves) and mid expiratory flow
40% and 25%  (airflows at which 40% and
23 of  the wilal capacily remains in the
lungs) were measured from the partial curves,
The values of these variables and the hesrt
rate and blood pressure were net found to be
significantly different  from  the values
obtained in the supine position, In view of these
findings, it was concluded that the increase in
intrathorasic binog volume, known to oceur
with 5 deg head-down-tilt used 35 » rmade] of
simulating welghtlessness,  does ot
tompromise respiratory mechanics,
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