Abstracts of Current Aviation Medicine Literature

. ACCELERATION AND SPACE PHYSIOLOGY

I, Modification of cardiac function by synchro-
nised oscillating acceleration,

A, BUATTACITARY A, V. KNAPY, L P
MeCUTCHEON, & J. M, EVANS, L Apol.
Phywiol, + Respfeac. Fociran. Exercice Physiols
A7 B12-B20, 1479,

The sensitivity of sclected cardiovagsoular (GV)
responses to o the physicnl stressor of Exvernal whole-
body oscillutioeg  Accelenmion Svochronsed with the
Electracardiopram (RASE) was analyzed in 8 chroant-
cally instrumented tranguilized dogs. A sinuseidal
weceleralion wuve form wus hoposed on the supine
animals along the spinal | 4 (1, ) a%lz at A consiant
[ll‘.|'||:||if|..'ldl-" ol 0,75 G, and @ r-l'HJui‘nr!I.' -'rgu.‘ﬂ to
the paced-hearl Ivequency (2 3 He),  Wihen the peak
oty was posicive in carly svsioles and a nepgarive

dn earhye diastale, changes in wivorardial oxygen can

Aumplion (MY os, +8%0), wean corvnury flow (MCF,
#8520, sreoke velume (8V. 4 16500, cardiac work
(G, - 19%0 ) and the time derivatve of lelt venirt.
pular. pressure  (dp/di,  + 18%) were minimal in
comparisan tao nonascillatery conteal valoes When
‘the peak torce swwas positive in earlv disstole and nega
tve dn Jute disstele and ewrly svsiole, changes in
Mo (21550, MOF (+38%), 8V (+33%0), Ow
G +A0%), and dp/dr {4+ 51%) were maximel, Thus
he capability of EASE (o produce s range of desired
aastained OV responses providesa  basis for its pot-
cential diagnostic/therapeatic applications,

1. Simulated weightlessness :  effects on bio-
energetic balance.

I B, JORDAN, H. A. SYKES, J. C. CHOW.
MOVER, C L. CHATTE, J. B, SIMMONS
I, & 3. P. JORDAN. dviarion Space Environ
Med. nl = 152186, 1980,

Asa prelude tooa flight experiment, an attempt
was made to separate energy requireinenls sssocinled
with gravity fram all ather metabolic needs.  The
biological ellects of weightlessness were simuluted

CDECEMBER 9807

by suspendding animals in a harness so thar antipraviky
mustles were not suppurting  the bady,  'Pwelve
paire of rats were allowed o adaplt o wearing a
harness for 5 4. Lsperimental animals were then
suspended in harness loe 7 d, followed by recovery
for 7d. Contral animals were harnessed. bul oever
-.-_|—-_;}r'.;r|crl VO, VOO, ane rare nf I':ﬂl. i‘.xp]:'ul.‘l:m
from radio-labeled glocose were monitored an colectod
davs, Fond intake and body masw were recorded
ﬁ,“['g.'_ Meaegbolic rare decreased in cxporunenia
animaly during 7 4. of suspension and reooened o
normal =1|Jr1'1’:f7{ FLEOVETY. Althouph seme ol the
wetubolie chonges mavy have reelated o variation
in food Iuluke sitnuluted weightlessness appears o
direcily affeer binencrgetic balnnee,

3. Radiographic comparison of human lung shape
during narmal gravity and weightlessness.

). B. MICHELS, P, J. FRIEDMAN, &T. B,
WEST. J. Appl. Physiol. © Respirar. Euvfron,
Exerelse Physiol. A7 @ 851-837, 1979,

Human lung shape wus measured during zero
gravity (3] o decide whether the normal verlical
i’:gf{a[mf differences o veardation are due dircorly
tn distornon of the elastic lung by s own weight,
or wmstead, due indirecty o the effeet ol gravity on
the shape of the (ibeage acd diaphragm. Thizwas
imporant becawse we  previvusly  eswablished that
weightlessness virmally abolishes the normul wopugra-
phical ineguality of wveatilaten (J. Appl, Physiol, ;
Respirar. Favieon. Fxercise Physiol, 43 987-994,
1978). Chest radiographs svere made after 10y of
a weightless flight trejeclory aboard a NASA-Ames
Eescarch Center Learjet in both posterior-anlerior
and lelt lateral projections. on five seated woluntoers
at residual volume, functions] residual capacity,; and
total lung capacity, Lung shape was assessed Dy
measuting lung heights and  widths in upper, middle,
and lower lung regions. We [ound no sigoificant
differences between any of the nonwal pravity (1 G)
and €)' G measurements, althougl theres was a slight
tendency for the lung to become shorler and wider
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at O G (mean changes gencrally less than 379, or
about L5 em), By contrast, Grassino etal ( J.Appl.
Physiol, 39:097.1008, 1975) found no chanpre in the
vertical distriburion of ventilation by mov‘jn_;; the
abdomen in orout. We conclude that gravity produces
the wpograpbical distribution of ventilarion in the
upright human Tung by disterting the elastic lung
tissue within tlie chest mther than by aliering the
shape of the rily cuge and diaphragm

Il. BIO-MEDICAL ENGINEERING

An ultrasonic plethysmograph for

flight applications,
. K. BHAGAT, J. F. LAFFERTY, L, BOW.

MAN, & M. P, KADABA Awar. Space Environ.
AMed. 51; 185-188, 1980,

space

The study and evaluation of cardiovascnlar
deconditioning  during  space flight impose unigue
requiremients on the limb volume messuring system
(LYMSY, The LVMS muogt aperate in both earth
and zero pravity environments, be simple 1o calibrate,
respond to Loth small and large changes in limb

volume, and be largely insensitive to humidity,

ambient temperature, and pressure variations. This
study reporty the development of an ultrasenic
plethysmograph based on the transit time measures
ment principle which meets the spave-imposed
requirements. It consists of a pulee gensrator, a
pulse receiver amplifier, a voliage
synchronous pulse generator, an ¢lapsed time counter
and the transmit and receive piczoelestric crystals
rescnant at 2 MIle and of 8 mm diameter, The
tramgit time lor an ultrasonic pulse to propagatc
across a limb cross secton is computed ina digital
fashion using a 32 MUz clock, This svsiem was
compared with a Whitney strain gauge for dynamic
system response using a2 B0 torr wvensus occlusion.
The nltrasonic plethysmographic resalts were ¢omi-
parable both in accuracy and sensitiviey to that of
the Whitney strain panpe. The developed ultrasonic
sysiem using a pair of crystals placed on opposile
side ofFa liml does yot resirict or confine the limb
moveimnent in any manner. Thizs system is expected
to provide a mere accurate assessmient of Hmb volume
changes under spuce condilions,

Colparatlor,

5. Estimation of the hydromotive source pres-
sure from ejecting beats of the left ventricle,

K. SUNAGAWA, A YAMADA, Y. SENDA,
Y. KIRTICHT & M, NAKAMURA.

1EEE Trans, Hio-Med. Enge. HMFE-27 :290-30,
1900,

The relationship  between  peak  isovolumic:
develaped pressure (Proa. ) and end disstalic volume
Therefare,
wopropose a practical method (o estimate (P, } (rom
the pressure curve af an ejecting contraction of left
For the estimation, we liest congidered
the left ventricle o lovar Ume varying hydramative
pressure source (M (1) ) coupled in series with
an internal impedance,  To Jormualate the HMP (1)
we  Fourier  analyzed isavelumic pressure curve
wbtained  under wvariony  conditions in six dug.i;
Since the higher order harmonics were found (0 beo
very small, HMP (1) could he dewcrihed .wim]‘r[].r a%

HMP (L) = + § Pias - {1 —cos wt) + Pd
where Pd=end diastolic pressure and w=297T in
which T is duration ol contraction, Finally HME (1)
for ejecting contraction was estimated by fitting the
equation to the sovolumic portions ol the pressure
curve of ejecting  contractions,  The cstimated
P... vulues correlated well with ohserved 1, values
(r = 0.951, N = 24). We conclude that the pro-
posed technique can be used to cstimare Ty, froma
single ejecting beat,

can indicate wventricular contractility,

ventricle,

6. Indirect measurement of Instantaneous arte-
rial blood pressure in the human finger by
the vascular unloading technique.

K. YAMAEKQSH?! M. SHIMALU, & T
TOGAWA. [FEEE Trany, Biomed. Engg. AMFE—
27 [50-155, 1980,

For the indirect measurement af beal-to-beal
svstolic and diastolic pressure in the human finger,
a new hvdraulic servocontrol system was dfsigﬁi’{i'
tn maintzin the vascular wvelume in the uunleaded
state. The servocantral svstem consists of a com-
pression  chamber eguipped with  an occluding
enff and a photeclecrric plethysmograph, and electro-
magnetic shaker. and a volume servo circuit,  The
shaker connected to a diapbragm actuator js used
for controlling the enfl pressure. The vascular volume:
change in the finger is detected by the photoclectric
plethysmograph, The plethysmographic signal i
fed imta the sorve  cironit to conlrol  the cofl
pressure,  which 19 clamped st a proper value
corresponding to the unloaded vascular volume. At
this state the controlled cuft pressure [ollows the

intranrierial pressure.  The accuraey of this method
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was evalnated using an in vitro vascular model of the
finger. Comparisons with direct measurement were
carricd out successfully in four normofensive and six
hypertensive aubjects,

7. Non-invasive measurament of hematocrit by
electrical admittance plethysmography tech-

nigue.
E. YAMAKOSH], H SHIMAZU, T, TOtA-
Wa & M., FUKUOKA, 1LEE Trans. Biomed,

Enge. BME-27: 156-161, 1980,

A new method for the noninvasive measurement
of hematocrit by means ol electrical admittance
ph:th}r.-mu}gruphy wis developed The principle ol
thit method is Dased on the evidence thar the cleet-
variation linger
immersed in wn electvolyte solution disappears when
the resistivity of the solution is equal 16 that of the
blood lowing inte the segment. Thus, the blood
resistivity and, therefore, the hematocrit can be
noninvasively determined fvom the electrolyte resisti-
vily, The hematoerit values determined by this
methad ( Hety ) were compared with those by the
capillary method ( Het, ) in 16 subjects ; the linear
regression equation  was Het, = 1.02 Hae, (.35
with a correlation coetheient r=0.981.

rical admitance in n segment

8. Spectrophotometric monitoring of  arterial
pxygen saturation in the fingertip.

L VOSHIVA. Y. 5SHIMALA & K. TANARA.
Med. Biod. Eng. Compur, 18 :27-32, 1980,

A noninvasive oximeter that analyses the oxygen
saturation of arterial blood in the fingertip isdes-
¢cribed, The light, afeer arnenuating the infrarcd
portion to avold thermel iniury, 1= zpplied 10 the
fingertip through an optival (ransmitter made of
glass fibres. The teansmitted light s transterred 10
an aptical reception systew where a spectrupheoto-
metric deiermination of oxygen ssturation 15 per-
formed, The dettrmination iz performed by consi-
dering anly the change i the arenuation of light
vavsed by the inflow of artelal bloed into the finger-
tip. The correlation between the vxygen saturanon
measured with the present instrument (¥) and that
with the blood gas methad (x), was y=U0907x + #.502
with a standard devigtion and a correlation coetfici-
ent of 0.135% and 0.083, respectively, The repro-
ducibility was assessed in a healthy subject by
measuring the oxvpen saturation repeatedly 60 limes,

Fab
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The mean saturation was 93,82 £0.675% (mean +
standard deviation). The instrument has heen useful
in monitoring arterial pxygenation in patients with
respiratory failure in our intensive-care unit.  One
of the disadvantages of the instrumentis that the
measurement iy intecrupted when the fingertip chang-
cs its position against the light beam.

. CLINICAL AVIATION MEDICINE

9. Verapamil in chronic stable Angina: A con-
trolled study with computerised multistage
treadmill exercisa.

V., BALASUBRAMANIAN, A, LAHLRIL, R,
PARAMASIVAN & E, B RAFTERY. FLance!
i Ba LB, 1980,

The ethcacy of verapamil (360 mg daily) in the
treatmennt of patients with chronie stable angina
pectoris was compared with placebn. 28 palients
were studied in a  placebo-controlled double hlind
crossover triul of 2 weeks each and afierwards on
long-term verapamil,  Exercise tesrs were performed
at the end of the placeha period, and after 2 weeks
and 4 weeks an wverapamil, On placche, angina
developed in all 28 patients during treadmill tests;
the mean exercise time was 6.0 wmin (SEM = 0.5
min). The mesn increased 9.4
(+ 0.8) min at 2 weeks, and 112 (+8) min atl
weeks on verapaoul, In 15 and 20 patients out af
the 28 angina did oot develop during treadmill
and 4 weeks respectively. LUrinitrin
consumption alse decreased. There was a signilicant
inprovement in ST-yegrnent changes, Constipalion
{in 7 patients) znd reversible PR-interval prolonga-
tion {in 2 patients) were the only side eflects. Mo
patient had clinical sign of heart-failure.  Thus
verapamil (350 mg daily) muy be useful in the
management of chronic stable angiva,

exercise  time Lix

exereise at 2

Clucose intolerance and aging : Evidence for
tissue insensitivity to insulin.

Digbetes #8 1083-1101,

1.

E. A DEIRGNIL,
1978,

The relative contribution ol impaired insulin
secretion and of tissue sensitivity to insulin to the
slucose intolerance of aping were examined in 8l
healthy volunteers, ranging in age [rom 21 to 84 yr,
emploving the hyperulycemic and englycemie insuln
flamp techaigues, respectively.
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Hyperglycemic Clamp: The blood glucose con-
centration was acutely raised and was maintsined
at 125 mp/dl above basal levels for 2 b, Since the
glucose concentration was held constant, the glucose
infusion rale way an index of glucose metzholism
(M), In voung subjects, M averapod 940 =040
mgikg win compared with 6.48 4 0,20 113 old sulyjects

(P =0.001). When all subjects were considorod
together; a progressive age-related decline in M wasy
vbserved (p=.0.660, P<0.00). The plasya insulin
response (1} was biphasic, with an early  burse
within the first 6 win, followed by a phase of
gradually inereasing insubin concentrution, No dil-
ference in either the early or Jute phases of insulin
gecretion wis obacrved between young and old sulb-
jeers,  Clonseruently the WML (N 00 rutio, an indes
ol tssue :H:.']Erjli‘-f][j' L l‘.'ul.]ug&:tlmu menlin, decreased
I'rmu l**‘llﬂ 1101 ta 10984081 g ]n{ iin per
Ll ml (P = 0us),

Euglycemic Insulin Clamp: The plasma insulin
concentration was pcotely rased and was mainramed
at about 100 «Ufmn] above basal levels by a primed
continwons infuston of insulin. The blood plucese
concentration was held constant at the basai level
by a wvariable glucose infusion, (M/IX 100), sgain,
was a measure of tissue sensititity o insulin  (ex-
ogenous) and was decreased in ald (49520 31 mg ke
min per #ll/ml) versus voung (6.954+0.43) subjects
{P <0001} Hepatic glucose production was measured
with tritiated glucose doring rthe euglyveemic clamp
study ; it declined similarly in young (o 0.13+0.005
mutkg min) and old (to 0.090.03 mptke min
subjects.

Tn cooclusion, under the present experimental
conditions, cmployineg intravenouws glucose and or
inyulin, impaired tissue sensitivity to insulin iz the
primary factor responsible for the decrease in
glucose tolerance ohzerved with advancing axe. Sinee
hepatic glucose production is normally suppressed hy
insnlin in old subjects; the site of insulin resistance
must veside in peripheral tissnes, Beta cell response
to ghicose, as determined by the hyperglveomic elamp
technique, cannot account for the age-refated decline

in M,

11. Alcoholic heart disease. Editarial.
Laneet, 1: 9R1-962, 1950

Aleohol ran cause fatty infiftration, fally dege-
neration, chronic interstitial myvcarditis, hypertrophy
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antd dilaration of the heart.  Alcohalic heart disease
may present as arrhythmia, congestive hearl fuilure
or rarely with beri beri heart disease. A stage hefor
heart failure can be detected hecause systalic time
intervals become abnnrmal, LVED increases abnor
mahly with high stress.  Sudden death in such patienty
s relanvely common, The mechanism inveolved i
possibly cardiac musele damage beecause of engymatic
interference and  protein svpthesis inhibition, It
probably takes 10 years of high alcohal intake w
produce serinns damage,

12. Control of hlood pressure by carotid sinus
barareceptors in human beings.

G MANCIA, AL FERRARI, L, GREGORINI
G PARATL, Go POMIDOSSI, & A, ZAN:
CHETTI. Am. J. Cardiol. 44 ; 895-902, 1979,

Most rechniques available for studying arterial
barorellexes in man are unsuitable for analysis of the
primary function of these rellexes, that iy, arcerial
pressure contral,  Such canrrol ean he evaluated
during inereases ard deceeases in carotid barersceplor
activity ahrained with a variable pressure neek cham-
ber, This study reviews same technical aspeots of the
technigue and deseribes the inHuence the carond
barareceptors exert on arteriul pressure in normes
tensive subjects and in those wirh ecssential hyperten:
sion. Majar differences can be found in the two
populations.  In aormotensive subjects the change in
blood pressure iz grearer with a decrease than with an
inerease in harerecepror activity, The lurmer res
ponse beecomes progressively less and the lacter pro-

gressively greater with inereasingly high blood pres-

sure, so rhat in severe hypertension the reflex shows
an asymmetry opposile to (hat in normotcosive sub-

iects, the change in blood pressurc heing greater with

an incrcaze than with a decrease in baroreceptor
activity, These results imply that in human hyper
tension the caratid haro reficx mechanism controlling
blood pressure undergoss a very marked rvesetling but
shows nomajor reduclion in sensitivity.  Tn hyper-
tensive subjects cardiac ontpnt and peripheral resis-
tance were also measured. It was foued tha the
depressor response o an incraess in carotid barore-
ceptor activity depends on hath a redoction in cardiae
autput and a systemic vasodilatation. However, peri-
pheral vasoconstriction is the only [lactor acconnting
far rhe pressar response  to reduced baroreceptor
activity.
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13. Effects of a postexercise sauna bath on ECG
pattarn and other physiologic variables,

A, M, PAOLORKE, W, T.LAYNIGAN, R. R.
LEWIS & M. ). GOLDSTEIN, var. Space
Environ, Med, 51 223429 1980,

In an attemp 1o derermine the risk o sauna
hathing aflter heavy exercise, the responses of 10
clinieally normal adult males (mean age -+ vears) were
pbserved and recorded for 25 min, during recovery
from a standard, heavy exercise task on two scparate
dava, Onoone ol the 2, recovery was interrupted
by a 10-min. {min 6-16) exposure to intense, dry
heat (70-74°C, 369 R H.). The higher heart rate
and rectal temperature during the treatment (mmn
f-16) snd post weatment (min 16-26) phases on
the experimental day were indicative of the
expecled  response 1o the heat  stress.  Systolic
bload pressure did not differ on experimental and
eontrol davs during cither phase of recovery, while
dustohie bleod pressure decrvased during the heat
exposure,  Double produet was higher during treat-
ment and post-rreatment plases on the experimental
day indicalivg an increased myocardial G, need in
responge (o the heat. ECG{OM,) changes were
limited o increased  J-point displucement during the
ireatment phase gn the experimental duy, with ST
gepment fattening  (0.083) in one case, and pro-
longation of the O-T interval (corrected for rate)
with reduction in L-wave amplitude. The pro-
longation af clectrical svstole and I-wave flatiening
were ot gbserved during exercise al comparable
and higher heart rates and may be associated with
reduced subendacardial perfusion. We concluded
that sauna bathing’ of short duration afier exercise
represents u tenable visk for clinically normal males

14. A physiological body-cooling unit for treat-
ment of heat stroke.
J.5. WEHINEIL & M, KHOGATI.
5017-505, 1980,

Fanret 13

A copling bed s deviscd to arrain s high rate
of evaporative couling by spraying patients with
atomised water spravoat 15°C and warm 2ir which
reached the bedy surface at 30°-35°0 ar a flow rate
of LA mosee™.  With (ns, 1theskin temperatire was
maintained ar 532-33°0.  The ume taken by ihis
method to bring core temperature down fram 303 C
1057 4°0 was 6.0 minules ay compared 1o absur 20
mins by cold air spray or water bath at 15°C. The
mean conling rate was 200 K cals in 6.5 mins

DEGEM IR 1850

IV. ENVIRONMENTAL, AVIATION AND

EXERCISE PHYSIOLOGY

15. Dynamics of ventilation, heart rate, and yas
exchange : sinusoidal and impulse wark
loads in man.

[1. K. BAKKER, K R, 5. STRUIKENEAMP, &

GoA. e VRIES, S dppl. Physiof ¢ Resprirat,
Environ. Exurcise .F"I;'}Ln’m'. 48 . PHU-501, 1980,
Divnamic characteristics of ventilatinn, heart

rate, and gas exchange in response Lo senusoidally
varying work louds were analysed in [our male
sulifeces, the upright position on o
Mean work-load and sinusoidal
amplitude were about 1.5 and 0.9 Wiky. fat-free
mass, respeetively,  Seven dillecent frequencies were
wsed, the periods runging from 1210 0.75 min. Ta lur-
ther mvestigate the linearity of the varinbles under
study, 10-5 impulse loads were also applied ta three ol
the four subjects, Harmonic analysia ol the sine-wave
data and comparison of the sine-wave fundamentae
responses with the impulse frequency responses show-
ed that only O.uptake behaves ina linear fashion,
Ventilation and CO, production shawed quasi to
non-linear behaviours, whereus the responses of
heart rate and alveolar partial pressures were elearly
dependent on the type of forcing used. By weans
of mathematical parameter identification techniques,
it was found that the individual Dequency responses
of O, uptake conld he almost completely described
by 2 four parameter transfer function with paramarer
values-showing sccond-order underdamped 10 criti-
cally demped dynamics

exercising in
hicyele ergumerer,

16. Plasma volume changes during rest and
sxercise in different postures in a hot humid
environment.

F. 7. DIAZ. D. R. BRANSFORD, K.
KOBYASHT, 5. M. HORVATH, &« R, G.
MeMURRY. J. Appt. Physiel. : Rexpirat. En-
viron Exercise Physial, 47 : 798803, 1979,

Flasmza volume shifts were investigated in live
male subjects who rested and exereised in the upright
luw-sit. and supine posturés in a hat humid eaviron-
ment (49 5°C, 28.9 Torr). The resting and exercise
aerieds were each 43 min in duration.  Weight Insses
during rest were 0.3% with an additional weight loss
of 1.1 during exercisc. During exercise subjects
worked at either 360 or 540 kpm. miw™ in each of
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three postures,  Lach experiment was preceded by
a Bl-min conlrol period in the supine posture at an
ambicnt tomperatare af 22",
17:5%
lowe-rit, and 2,255 in the supine postures (wsny the end
ol the sapine rest as the
Supine exercise resulted ina
af 11% the low-git 7.1%0,

The toun] redudog e j"l it vollume durine the rosl
ity the wpright, 16,17

inthe suping. No siguoi

volume  shifie

vl
. in the

At rest plazma

e way redoced in the r_tprl[:h[_. 90"

zern roeforence  point)s

plusia volume decrease
and the wpright 2.7% .
s periol was 207,
and 13.39%,

dillerences n

and exer

in the law-eir,

[icant plasma Were

Iretween  the and low work loeads,

L uat

ahseryvil
The resalts

hiph

imedicate the plasma volume shilts

heat arc
in a cool

observed duiing revt ond exercise in the

1ELI.H.IJI|.H1[‘¢"I'_‘I':|' sitnilar  te these observed

COVIFOITenT.

17. Circadian performance differences between
morning and cvening 'types’.

J. A. HORXNE, (. G, BRASS

IUL.  Lrgonomics 45 1 2036,

& AL M
1954,

PETT-

Two pgroups of subjects identified as either maorn-
ing (M) orevening (E) types, dewermined by g selb-
ApesEIEn QuUesHIonaires, were measiired for pi.'rf-:‘.‘u!'-
mance efficiency at a gimuluted production-ling in-
spection task given for 16 sessions al different Lmes ol
the waking day. Systemautic fatigue and pracrice
cfccts were minimized by @ random presentation of
these sessions over a scrics of days.  Although there
were oo signilicant within-or  between-group changes
with circadian trends for llews erronecusly rejected,
significant differences were apparent with the number
of items correctly rejected. M tyvpes’ ecorrect rejoc-
tion levels were significantly betler than E tvpes’ o
the morning, whercas they were worse during the
evening:,  Whilst E types showsed g steady improve-
ment throughaut the day, M types showed a general
decline. A port-lunch dipin performance was guile
evident for M types, but not for F types, In addition,
the circadian t(rends in correct rejection levels and
body temperature were highly positively correlated
for E tvpes, but asignificant negative relationship
hetween these purawmeters was found for M types.
These findings are discussed.,

18. Reflex control of the heart.

P.ELEIGHT.
|97

Amee. J. Cardicl. 44+ : BRY. 094,

The control of heart ratc by the acterial birass
receptors and the evidence that these reflexed are i
paired in pepnle with rased arterial pressure Are ree
viewrd, The results with the Uxford phenylephring
test are compared with those using neck cnff methods
It s concluded that the neck enff
henrt e

ws the stbolus.

methiod pives wseful informanion abnut

changes but is lese reliable when blosd pressure isased)
; e lrcawee therelatively alow changesing
arterial smooth muscle tone are probahly the resull

Ehies fovagin

ol the ditfering information sémied Ly the carnti’
thee dimninution in
will phenyleplising
his collegues n Milug
{using ingreased pespense of
blard provure it patients with hy persension, The

Clontrary 1o
the

and agriie vecepliorg,

|_|_‘|_|i1."1'1|;-!'.\: P iy M EEL

methods, Manecia anld

a neck cult) repor
evidence lor the existonce of newtogenic “'l'l|ﬂ-"lﬁ'l‘-1‘ﬂ]'_1|-!l"'.'

it iy concluded that
exist, despile the B
periments of Oowley andd Guyton, 1 is possible thik
care cuies of Buman essential ||1,'|}LJ Lension  may hL‘-
the result af arteriul baroreceptar partial denervation
caused by stiffening of the barorveceptor arcas by
arteriosclerosis,

tion *' hypertendion 11 reviewnd ;

dencrvation hyperiension iloes

19. Effect of high haematocrit on alertness,

J. R. WILLISON, D). THOMAS, G H,du
BOULAY, |. MARSHALL, E. a. PAUL
T, ¢ PEARSON, R. W. ROSS KUSSELL
. SYMON, & G. WETHERLEY-MEIN,
Lawneet §; DER=848, 1980,

Patients with hizh-normal or abovenermal
haemarncric were found te have impaired alerlness
when compared with a control group marched for
age and vecupation.  On retesting the controls had
Improved alertness scores attributable ti @ practice
affect > but the paricnts, when retested after rfductmn
of haematocrit by venesection, hed improved 315111&- _
cantly more than the contrels. Tmprovement in
alertness correlated very well with the increasein
covehral blood (low which followed venesection,
Levels of venons hacmalogric that are generally
accepted a5 normal mav not necessarily be optimum,

20 Heat stress exposure of aerial spray pilots.
B, F. D.GRIBETZ, M. K. RICHTER SLM;:
GORDON, Space Environ, Med. 512
36.60, 1980,

quieet.

Heat stress (WAGT index) in the cockpies of
agricultural spray pilots, and its physiological and
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subjective effects, were measured for 8 palots fiving
in hnt weather for a large Tsracli werial sprav
company, There was concern that heat exposure
may he one ol the factars invelved in a recent in-
erease in thHe [wtal snd nen-Tatal crash rete among
Livaeli spray pilats. WBGT index calenlations were
hased on sequential -"nr'.kpﬁt wel bulls, dey bully, and
globe temperatures vead when aircralt landed. "The
WBG L wos always aliove 25°C and excecded 26.7°C
In piluts, o daily weight

in 70" wl ohservations,

lossof 0.6:1,2% of tolal hody weight was usual, a5
were reclal temperature increnses of 0570 Daily
water intakes ranged [rom less than 100 mi o 2000 ml
per workshifi.  Questionnaires indicated that 120l
A% pilot gaid they wonld drink more fluds if they
An
paresolved pralilom wies whether gonventional thres.
hiold slandards for heat expasure wers sel at levels that
may produce insidious impairments in pilot psycho-
Cuckpit air cooling is suprested

were provided belween Hights by prround crews

mator perlarmanee,
as # measure for preventing heat stress in hat cli-
mates,  However, apprapriate filter  technologies
would he necded to prevent pesticide exposures during
flight, Engineering and ather meusures 1o prevent
heat soress and  dehydeation should rank high as part
of a comprehensive propram 1o protect the healih
and performance levels af ageiculiural spray pilots,

V. HIGH ALTITUDE PHYSIOLOGY

21, Quantification of bubbles formed in animals
and man during decompression.

E. 0y, BELCHER. {FEE Trans. Bio-Med. Enpe,
BEME-27 1 330558, [480,

Bubhles thar form in the (issues and blopdstreams
of animals and humans updergoing a compression/
decompression sequence arc considered  precursors 1o
symptoms of decompression sickness. A prevalent
method used to monitor these bubbles i3 o ensonily
the pulmonary artery or inferior vena cava with
sltrasound and Hsten for Doppler shifted signalsin
the rellected and scattored snund,

We Lave developed a system that automates the
detection and quantification of bubble signals present
in the Doppler Now noiss.  The sysiem contains a
gensitive and aceurate algarithm  thar s adaptive
to the highly varying nwise backgreund. The
system is easy to nge and sclf-documenting.

DEGEMBLER 188

Blockada of the different enzymatic staps in
the synthesis of brain amines and memory
[{CAR) in hypobaric rats treated and un-
treated with L. Dopa.

F. ROISMNARE, M. Le PONCIN-LANITTE &
1. B. HAPIN Mo,

31z 126-124, 1VHU

dviat Space  FEnviron.

seoveiabol wiili i C "L['-""“::I.'T'!'r'-l!

Ly | B et

the deleterious  ellects of  hypobaric
PEs[IATAL,

rafe

:l-.:.;:!'-.i':

hypoxia on 2 toanditioned avordance
L. - Dopa loyes

hydruxylase,

protective effecl aguingt hypoxia
il Uvraging dopadecarboxylase,  or
dapamine previawely blockad,
L. Dapa’s

anindirect action onthe endogenans cateshalamine

hora hydrosylade i
prateative effect must therelure Lae elue 1

metabolism

2%, Investigation of flow rates ol
systems used in general aviation.
J. W, DRANTLGAN, dvfer,
Med, 21: 293, 1980,

oxXygen

Space Enviven,

Flow rates of twn peneeal aviation coustant How
nxygen systemns were tested at alumde using o Ted
Nelzan flow meter and using timed How into avalume
bag. Cowmrary te the manufacturer’s claim, the
Rajay SK-10 systemr was not altitnde compensated
and previded a flow rate of about 2.21/min indepen-
dent of aldwde. T'he Heorr syswemn provided the
srated 2,31 amin with the standard connector and 8 1)
min with the ** green ' connector, the significance of
the color code being not widely understood. The
eomelusion of (he 1975 report on oxygen mask
performance should be revised sccording to these How
duta, The Ted ™Nelson flow| meter performed
within its slaled accuracy.

24. Body fluid compartments in human during
acute high-altitude exposure.
5. C. JAIN, J. BARDHAN, Y. Y. SWAMY,
B. KRISLINA, & H, 5 NaYaR, dviai. Space
Environ, Med, 31: 254-236, 1980,

Hody fluid compartments were studied in a group
of ses level residents at sea lovel and during 12d of
arutn cxposure to an altitude of 3,500M, Measure-
ments of tatal hady water and exira cellular water
were done on the third and [2ch days ol exposure,
while plasma volume was messured on Lith day only.
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The intracellular water, blood volume, and red cell
mass were computed from the above parameters.
Total body water and cxtracellular water decreased
progressively. the decregwse being 4.7% (p- 0.001)
and 6.0 (p< D.05) resprerin ¢ly, on the |2th day.
Plusina volume and blood volume decreased nigni-
ficantly with @ slight increase in red  cell Menss.
Intrasellular water, computed from toral bodv water
and extracellular water, decreased by 4 3% on 12th
day.  Uhis study suggested hypohydration an acute
altitude exposures,

25.  Intravascular hemolysis in actue mountain
sickness,

K. B LOVLIN, 5 I{IJ\\'L;\NI}FII (v, R,
KRINNEAR, & E. RAST, 4w Space Eaviron,
Med. 51: 271.272, 1980,

moulitain  sickness (AMS)
deseribed ol a fit Vouny auan while gua climbing
expedition in Mexico., The subject exhibited inra-
vaseolar hemolysis in addition 16 norwal AMS
symptoms. This case is rcported in the hape thue
others will ook (o the po

pr
absened of  dutravasculyg hemalysic on elimbing
expeditions,

A ease ol aeure

anrl. report CSENEE  Gr

26.  Permeabhility changes in cerebral, iridic. and
retinal vessels during experimental decom.
pression sickness in the rat,

T, TERV(O, J. LEHTOSA1.0O, V. P, LEHT,
M. HEIXO, I. KANTOLA & I..A. LAl
TENEN. Aviar. Space Fnviron. Med. 51:
137-141, 1980,

Au investigation bas been made of the cfeor of
acule decompression sickness ugon the pevmeabilivy
of the ccrebral, sridic and retipzl vessels of the rar,

ith sodium-Nunrescein es inrravennus tracer Mo
permeability changes were ohssrvshle during the
first 15 min subseguent 1o decompression, faliowing
expasare o .l bar for 50 min.  Focal leakyv arcas
were found in the brain pareschyma after EXDUsUTES
te 3.1 bar for 120 min.  Althoush sodivm-flusresecin
partially: perimeared the pial vessels in uontrals, the
treatmrent in a hyperbarie  chamber seemed o
merease the dillusion of the (racer from the pia into
the cerebral cortex, MNevertheless, both the iridic
and relinal vessels remained © tiglu ", T'he factars
which increase (he permeability of microvasculature
in brain and possible reasons for the negative results

104

ohtained with the irs and
sickness are discussed,

retina in decompression

27. Chronic propranolol treatment blunts right
ventricular  hypertrophy in rats  at high
altitude.

N, F. VOELEGL, I. F. MeMURTRY, &
J. L. REEVES. S, Appt. Physlol, » Rexpirat,
Environ. Exercise Mysiof, 48 HTELT8, 1980,

Chronie Jrecepror bluckade hay been refiorted
to anhibit right ventricular hypertraphy in raw an
hgh altimede,  IF s, we waneed to determing
whether  Jreceptar blockude or some ather drug
action were involved and whether the hearr, che bing
vessels, or blood alterations were atlecied, In rats,
chronic treatment witl DI -propranstol (Zuaghy Iy
oncs duily) ceduced right ventricular, lypertrophy
and polyeythemin of chronic high altilude,  -Pro.
pranalol and metopralol did not eedoee by posias
mduced  right ventricular hypertrophy  or  paly.
cythemia, o isolated lungy from low-altinde rils
treated chronieally with DL propranalol or with T
propranolol blunted the acute hypoxia pressor res
ponse and angiotensin I induced  vasoconstriction in
lunes [voin high altitude rars, Twa effects o DL.
propranalel treatinent blockade af
Fwadrenergic receprars, which reduced the eight
ventricular  hypertrophy of high altiwde trrough
treduction  of hematocrit:  and 21 a uen-S-oitect
which  reduced  vascular responsiveness to acute
hypaxia in the isoluted lung preparalion,

wrere aaven: )

VI. HYPERBARIC MEDICINE

23. Hemodynamics in awake

rabhits during
hyperbaric helium-oxygen cxposure,

L. E. BOERBOOM & N. BOELKINS
J. dppl. Physiol. ;. Respirat. Environ. Exereiie
Physiol. 44 : 282.233, 1580,

Although man is being exposed 1o hyperbaric
EOVICOMMEns mgre {requently, the effrcts of these
euviranments and the ineit guses used are nor clearly
defined. We therefore desipned  an experiment
to examine bath the effects of helivm and elevated
pressure on the cardiovasculur sysrem in conseisuy
rabhits exposed (0 nasmoxic levels of o heltum-nxygen
(He-0).) gas mixture at | and 11 atmosphere;
absolute (ATA) for 2 h. Variablos stadied inelcled

heare rate, blood pressure, cardiac QuepuL, sysiermic
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vascular resistance, organ blood flow, and resdstance
to flow., The only change observed was a deorease
in heart rate from a control of 281 4+ 7 (mean = 5E)
to 246 4 12 bedts)min after 2 ool Lreathing He-0,
ar 1 ATA, We therelore conclode  that the
cardiovaseular sysiem  i5 not adversely allected by
heliwg or elevated pressure as used in this experiment,

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

F. LEE & R. ], ROBERTS.
doodppl. Plosiol. r Respirat. Envicon. Exercise

Phrysfol, A7 KITH01, 1979,
Small  dosages of endotoxin  (100-500agkg)
provide  sipnificant  protection apainst the acule

manifestations of pulmonaey O toxity and lethality
Ninety-seven percent ol endotoxin-tremed  adult
rals survived w0 27-h exposure to = D30 0. with
minimal lung changes, compared to 32°% of cantrol
poimals (P= 0.02), Exposure to= 95% O for 7davs
pranleedd inoa 209
raty ows GHRY
=000 Histolowical evalustion of Jupng from
mipvivors revenled substaniiglly less collagen and
reticular fiber depesition in the endototin-treated
animal |ungs.  Endatoxin rrearment was assoclated
with increased activity of the proteciunt antioxidant
grzymne systerms of the ling in an apparent dese-
IESPONSs  MAanner, lindotaxin's protecrive activicy
against O loxicity dues nol appear (o depend on an
initial toxic insult to the lung like with a - naphthy.
Ithiourea, eoleic acid, ¢r alloxan trearment. The
duta support & protective role tor endotexin against
the: acute and the more chronic manilestations of

enrvival rare in untreated control

sarvival i endaroxin-tréared  rais

O-induced pulmonary injury,

¥il. PSYCHOLOGY & NEUROPSYCHIATRY

30. Development of performance evaluation
tests for environmental research (PETER):
Complex counting test.

R, 5 KENNEDY & A, . BITTNER, Jr.
Aviat. Space Envirow. Med. 51 @ 142-144, 1980,

Thiz study is the first ina pragram to
develop 2 battery of Performance Lvaluation
Tests for Lnvironmental Research (PETER).
Nincteen volunteer subjects were tested daify for 3
weeks onoa complex task requiring the operator to

NECEMIER  T85)

track of several things with

Average daily performances are

keep simuitancous
changing siates,

reported as well as relizbilities of three main types :
1} imteenal consistency of the test ; 2) sensitivity-the
ability to deffercntiate subjeces, and 3) stability-
consistency of measurement over repeated  sessiana.
The results showed that, an thizs task, leavning was
accomplithed quickly and performance stayed level
fur 3 weeks, The oross-irial relisbility Tov Lhiy Lest
was found relatively stable after 3 o afl practice, with
a decline of only v~ .94 to r=.790ver Il d. This task
is further noted as having several characteristios which
urake it particularly  suitable for use in environ-
research
ecounting test cun be recommended for use in cn-

mentul It is concluded that the complex

vircimental and ather time-course pesearch,

31. Comparison of two techniques for the deve-
fopmant and maintenance of tracking heha-
vicur in monkeys,

. F, MeCOY, 5 R.SESCHLEMAN, G, L.
NALLAN, & G M. PACE. Avfat. Space. En-
viron, Med. 51 121=125, 1980,

The present study compared two méthods by
which animal subjects can be taught 1o perform
a pursuit rracking task. Rhesus monkeys were trained
to track in order to avold shock (Methed 1) or to
ohrain fond (Method ¥). One animal received
training under hoth pracedures. Both technigques were
effective :  however, the method utilizing shock
praduced [aster learning and more cfficient per-
furmance. The possible ressons for these differences
are discused slong with generality ol the results,
Thesa methads should have implications for tracking
research in which animal models are required.

AVIATION OTOLARYNGOLOGY &
VESTIBULAR PHYSIOLOGY

Wik

42. MNeuroanatomical correlates of vestibular

function.

E.R. GACEK, dnn. Cof. 89 2=5, 1980,
Neurpanatomical data revealed by new nea-
rognatomical rechniques over the past decade, have
clarificd the central connections of the peripheral
vestibular senze organs. A krowledge of rhis infor-
mation is important in the clinical evaluation of
vestibular disurders. The reflex connoctions ol the
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semicircular canals serve vestibulo-cerebellar, vesti-
bulo-acular, commissural and vestibulospinl path-
ways. ‘Lhe conteal connections of the utricular
macula are primarily in a descending dicection to the
motor neurons of the entire length of the spinal rord

These form the basis for vestilmilospinal rellexes which
are characteristically assnciated with utricular fune-
tion,  Addilional connectivs provide the basic for
vestibulo-acular yesponses to utricular activity, Final-
ly, the saccule has reflex connections, both to the ug pper
spinal cord to a minor degree and to extrancular m]-."]i"l
thal serve vertical und oblique eve movements. The
minor vestibular group ¥ nucleus provides a commis-
sural rellex connection for the sacenle

33, Oxygenation and ambient air pressure influ-
ence on alcoholinduced nystagmus in rab
bits,

L. M., OLDEVIST & W, J. OOSTERV LI,
Aviar. Space Enviren, Med., 51 129.131, 14980,

The eflect of ambient pressure with various
inspiratory partial pressurcs of exvgen en the duration
of positionsl aleohal nystagmus (PAN) was investi-
gated in rahbits. In five groups of rabbits, different
combinations of ambient pressures with differeny
partial pressures of axveen were applicd,  Alcoliol
was administered intravenously ina dosage of 2.83
g/kg body weight. PAN was recorded by electrony-
stagmography. Neither a charge of ambient pres.
gure, nor a variation of the inspired oxvgen partial
pressurc had any iufluence on the duration of PAYN,
The blosd alcohal concentration did not differ
signilicantly hetween the gronps. The theoretical
discussion is completed with the praciical message
that oxygen therapy does uol help sobering up, In
G out of 46 rabbits followed, there ocecurred = psi-
tional ‘alecohol nyslagmus type 11 1e, with reversed
beat direclion,

34. Evaluation of the ralationship between
motion sickness symptomatology and blood
pressure. heart rate, and body temperature,

AL GRAYRIEL, & I R, LACKNER. dvigr
Space Envirpa, Med, 510 211-214, 1980

Thix stady investigated the rtfaxlumirig berween
the dnalnpmcm ol symptoms of motion sickness and
changes in blnod pressure, heart rate, and Liody
lemperature.  Twelve subjects were cach evaluared
fonr times using the vestibular-visial interation test,

10d

The vesults were analyzed both within and acioss indi*
vidual subjects, Neicher a sy<tematic group nor con-
shatent individnal relationship wus found hetween the
physislogical parameters and the appearance of
symptoms of motion sickness. These findings sugpent-
ed that bin-feedback control of the physiological
variables studied is not likely to provent the expression
ob motion sickuess symptomatolegy.

35. Motion sickness in the squirrel monkey.

J. M. ORDY & K, R BRIZZEE. Auat
Spuce Foviron. Med, 51 215-223, [0,

Becauwse it w4 of the same taxonomic order ug
man, the squirrel monkey has bheen introduced ana
nonhuman primate maodel for the study  of such
aspects of motion and space  sickness  us susces
pubility, prevention, treatment, and neural mecha-
nisms.  In this study on susceptibility, the specific
aims wereto examing the effects of combined vere
tical rotation and horizental accelerarion, phenotype,
sex, visual cues, morning and afternoon testing, and
repeated test exposures on incidence, [requency, and
lutency of cmetic responses. The highest emetis
incidence of BY% . with an emetic tfrequency
20 during 60 mwin, and a latency of 19 min
from onset of testing, occurred at 25 rpm and
0.5 Hz linear acceleration. Susceptibility—detined
by incidence. [requency, andior latency of emesy
—was siznificantly highey in Bolivian than Colombian
phenotypes, in the presence of visual coes, in males,
but not ar dilferenc periods aof the day or with two
successive teir cxpoiires,  Since the emnerc rESpOnsCH
were fquite similar 0 man in the eliciting motion
stimuli, it was concluded that the syuirrel muonkey
represents a very suitable primsace model for stedits
of motion and space sickness.

IX. HUMAN ENGINEERING & ESCAPE FROM
AIRCRAFT

36. Bioman—An improved occupant-crew station
caompliance modelling system,

G. D. FRISCH & L. A, DAULERID,
dvigr  Space Environ. Med. 51 ; 160-167, 1930,

The need to visualize and interprer human Lciely
movement data [rom experiments and simulaciong
has led to the development of a computerized, thress
dimensional representation of the human body and
crew station.  While conventional charts and graphs
can be used to [Bllow movements of individual body.

LT raN

MEBICINE:




| il

parts, it has been our experiepce that only by observ-
ing the entire movement of the various body segments
can cxperimental results be integrated wirth simulation
stuclieg,  Such a process requices that program gurput
be used Lo animate a realistically lormed and  jointed
human bady madel incorporated within an existing
or projected crew station. Animations arc essential
whenever the volwne ol data eollected or generuted
is too great 1o assimilate  piccemeal, or when the
complexity ol the motion under study leads 1o
visualization dilliculties in o two-dimensional graph,
Dissatisfaction with existing body modele and stck
figure displays led to the development of o new
humon and crew station wodel lor the compuler with
distinct  advantages in display  realism, movement
definition, eollision or interaction detection, and cost-
ellectiveness in u  realdime apimwetion play-back
environment,  Develapment of this program  was
meant to pravide an improved method for evaluating
the physical compatibility of crew members uoder all
lypes of G environmenls.

37, Studies of limb-dislodging forces acting on
an ejection seat occupant.

0. J. BCHNECE, dviat. Spece Faviron. Med.
51256264, 1900,

A mathematical theaey is being  developed in

order to caleulate thewerodynawic loading to which u
pilot iz cxposed during high-speed ejectionz. Negleot-
ing the initial cffects of flow separatinn, rosults thus
far iedicate that o pilot’s musculo-skeletal gystem ig
not likely 1o withstand the wodency for limb-Hailing
if he is ejecting at Mach numbers in exeess of abour
0.7. This tendency depends very strongly upen the
angleat which the pilet's limbs intercept a high-speed
flow; the forces thar cause Limb disledgement increase
dramatically  with speed ol ejection.  Examining
the time-course al hmb-dizledging forees alter the
initial onset of windblast, the theory further predicts
the peneration ol & double voriex street patlern on
the down-rtream side of the limbs of an ejedtion scat
pecupant.  This results in the cocregponding appear-
ance of oscillating [orees tending o cause lateral
motion (vibration) of the himbs,  The amplitde and
frequency of these oscillating forces are alin very
dependent oo the Mach number of sjection wad the
angle at which the pilat’s limbs intercept the flow.
However, even ut moderate Mach numbers, the
frequency can be as high as 100 cycles per second,
and the gwplitnde rapidly exceeds a pilar's muog.
puwers oy Mach numbers

culnskeletal  resistive

ahove 0.7,
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