Changes in Orthostatic Tolerance during Short
Duration Mild Hypoxia
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Abstract

ASTUJJY of orthostatic responses (at 607 tilt)
of 20 healthy male subjects (25 to 85 vears) under
overnight fasting conditions (12 to 14 hours) at
ground |evel and after half-hour exposure to hypoxia
at 15,000 feet in a hypabaric chamber has been
reported, Ohanges in blood preossure, heart rate
and blood supar and the possihle implications
while fiying on empty stomach have been discussed.

Introduction

Short duration mild hypoxia and overnight
Fasting may prodoce an adverse reaction in orthos
static response,  Hartzell et al! in their stody
have shown a significant drop in Mean Arterial
pressure in sitting subjects with emply stomach
after exposure to hypoxia for short duration, Kingt
has compared performance of subjects who had
missed one meal with those who Lod not and has
shown that thoze who had missed a meal showed
a reduced performance,  The responsiveness of vas-
cular reflexes to neurogenie stimuli, norepinephrine
and angintensin infusion were found to have been
depressed under hypoxian; and orthostatic stross,
as applied by Lower Body Negative Pressure, was
not well tolevated 7+ % 'Uhese findings are of special
significance to aircrew who resort to flying on
cmpty stomach and who may be exposed to
mild hypoxia in hill [lying in unpressurized trans-
port aircralt or helicopters, A study has there-
fure been undertaken to look inte whether missing
breakfast and fying under mild hypoxia does
produce adverse reactions.

Method

Twenty hcealthy male subjects between the
age group ol 36 to 36 years were taken uwp for
the study. They were. exposed te hypoxia in a
decompression  chamber to a simulated altitude
of 13,0000 fr. Orthostatic stress was piven with
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the help of a tilt table inside the chamber. Blood
pressure (B. P) was recorded by indirect nerhod
from the brachial artery and the RECG for heart
rate (T1. &) was monitored on 4 polygraph. Capil-
lary blood sugar weas estimated by Wing's? methad,

Basal Llood pressurc and heart rate readings
were ohrafned in supine position when 3 consecu-
tive readings at & minuie intervals were found to be
similar. Response to orthostatic stress was ohtained
by neting the wvariations in BP and HR tmunedia-
tely on tilting to 607 and D minutes later in the
tilted position. Studies were made al ground Ievel
and under bypoxia (15000 feet simulated altitode
for 30 minutes) for cach subject on different days
after normal breakfase, Similar studics were made
o the same subjecly taking breakfast
on twa other oocasions, Blood suzar was measured
before and immedialely after the cxposure, A
direcl comparison Detween the orthostatic response
under all the four experimental conditions was
obtained., 'U'hus each subject served as hizs own
control.

withnout

Observations and Findings

In non-fasting condition at ground level 18
subjects showed normal response (increase in HR
and BF, arize in diastolic pressure and a fall in
pulse pressure?). Subjects & and 16showed an auta-
nomic imsufficicney (Al response (a drep in BP
unol astociated with a significant inerease in HR7Y
but Loth recovering to a normal response within
G minntes,  Under  fasting eondition, 17 subjects
had a mormal response,  Subject B showad AT
responste where ds subjects 11 and 16 showed ortho-
gtatic arterial Anaemia (OAA) response (marked
increasc in HR wilthoul significant change in BT,
Lo subjece 11 the response becarme npormal within
o minutes while subject 10 conlinued to  show
ODAA response beyond 5 minotes (Tahkle T & 3,
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Responses of the twenty subjects after 30
minutes cxposure to mild hypoxia while lying supine
o the tilt table arc shownin Table 2. Insupioe

subjects, fasting produced no significant change in
Mean Arterial Pressure (MAP) and HR in compa-
rison to non-fasting condition,

TABLE—2

) Cthanges in MAP & LR in fasting and non-fasting states in supine position afeer 3U mis. of hypoxia
at 15,000 fect, Values compared o their basal records at ground level,

Mean Arterial Pressure | ITeart Rate
Lnorense Decreasc Mo Chunge Inereise Diecreasns No Change
Non-Tasting 11 3 1 13 1 1
Fasting 12 st 0 17 2 1

TInder non-fasting condition with hypoxia
(Table 41 14 subjects showed normal respense to
til, whereas 0 subjects showed abhnormal responses,
Subjects T and 13 showed the heart failure type of
reaction’ (no change in BI ar HR). Subjects 5, 10
and 11 showed OAA response and subject 6 showed
AL response; (3f the subjects showing abnormal
response, subjects 5 and 13 produced typical vaso-
vagal syncoepe within b minutes with hradycardia,
hypotension and collapse, Rest of the subjects re-
covered to a normal reaction within 5 minutes. Out
of the & Subjects with abnormal response at aleirude,
2 suhjects showed inadequate response even at ground
level, Insubject D whohad an Al response at ground
level, hypoxia produccd an OAA responsc on tilt
and wvasovagzal syncopal collapse within 3 minutes,

In the fasting hypoxic condition (Tablel & 4,
15 subjects showed normal response to tilt while §
had altered reaction. Subject i produced vasovagal

syncope immediately on tilt after hypoxia whereas he
rollapsed after 5 minutes of tilt in the non-fasting
state, Subject 18 showed OAA reaction immediately
on tilting, leading ro a vasovagal syncope within §
minuces.  This subject demonstrated normal reac-
tion in the other 3 experimental conditions, Sub-
ject 12 showed Heart Failure (HF) reaction en tilt,
later developing into an OAA reaction, Subject 13
had an AI reaction immediately on tilting while
after 5 minutes his reaction was of the OAA Lype.
Subject 16 had on OAA response, changing into an
Al response after & minutes. The blood sugar
levels belore and alter exposure to hypoxia in fast-
ing and non-fasiing conditions did not show any
signilicant differences,

From the Tablesd and <, it may be ohserved
that hypoxia affects Orchostutic tolerance adversely,
This inadequacy becomes more pronounced under
tasting conditions,

TABLE-—3
Gronnd Level Response of 20 Subjects to Tilt

Orthostatic

] i ] Heart ; - : Autonnomic
SUBTRCT sTATL MNormal failure ;“:.rLern{l Waso vamral s iieieniy
Adnaermla :
e Imunediate _
Riesponse H NIL NIL MNIL 2(Nw. & & 16)
NON FASTING
o 20 NIL NIL NIL NORMAL
O mits
Immediate :
e NIT, 3(No. 11 & 16) NIL 1 (No. 5)
FASTING
i 18 NIL 1(No. 16} NIL 1 (No. 5
Ty Mormal in 11
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TABLE 4
Response to Tilt in 20 Hypoxic Subjects

Orthostatic :
T, h Heart : . > a"kutpm.:ruuc
SUBJECT STATLE Norual B ‘i‘;;‘;::ti Vaso vagal Tnsulliciency
Immediate 14 9(No. 7&13)  3(No. 5, 10) NIL 1 (No. 6)
Hesponse & 11)
NON FASTING
fo'l:ﬂr 18 1(No, 13) MNormal in 1 (Ne. 5) Normal in 6
D omts Mormal in 7 10 & 11
[mmediate 15 1(No.12)  2(No. 16 & 18) 1 (No. 5) 1 (No. 13)
Pesponse
FASTING
After 15 NIL A(MNo. 12,13 2 (No.5& 18) NIL
2 nts & 1GH
Driscussion peripheral  arteriolar comstriction or a reduced

IHartzell* has cxposed sitting human subjects to
a short duration (45 minutes) hypoxia (17,000 feet)
and has shown a significant reduction in the MAP
under fasting conditions, He concluded that under
such conditions some pooling of blood occurs in the
lower limbs due to vasodilatation effects af hypoxia.
His proup contends that fﬂ-:_ti_ng__r_'_ed_uaihe_]:l_cspi-
ratory Quotient and as a resule the Pulmonary
Alveolar Oxyren tension I’alls. This fall would
be enhanced by exposure to altitude leading to a

disturbance of homeostatic mechanisms mediated
by chemoreceptors and harorceeplors. eistad and
Wheeler® on exposing hypoxia subjects to Lower
Body Negative Pressure have found an inadequate
response in that there was a reduction in MAP and
an inadeguale rise in heart rate. The changes were
corrected on breathing normoxic air. Their duration
of exposure to hypoxia was 30 houra. The [asting

condition was not lncluded.

Nairt®? has reported a siudy of 20 control sub-
jects acutely exposed Lo 13,500 feet of which 60
percent showed OAA reaction. He classifies this
as l.he stundard Oa'thastatic respornse of hf‘ﬂlth}'

in ad_lustmen:s |:}f I]‘IE‘ aumnnmtc nErvous S}ELEm
in causing an increase in venmﬂamr tone, OF
his control suﬁ-j}:ct_é,_l‘ﬂ percent  showed vaso-
vagal reaction which he explained to be due to
autdnomic system maladjustment in producing a
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responae of the periplieral vaseular receptors to
norepinephrine. Lamb® has reparted a deconditin-
ning in peripheral arceriolar consiriction mechanism
in hypoxia,

Tn ouor zeries of 20 subjects, a majority showed
normal orthostatic response after half hour exposure
to hypoxia, A number of subjects demonstrated inad-
equacy of orthostatic responsc under hypoxia and
the depree of inadequacy 1nq;£ﬂ5¢§___1}gii§y_ fasting
conditions. The exact mechanism as to how fasting
aggrav;—x‘Les the inadequacy of vasoular rosponses
after hyposia is notclear and requires further inve.
BLIgFAtions,

Cooclusion

Qur stuy shows that  acute short duration
11}fpr_~.:-cia 1.]0{::!- alter normal nrthusntic response 1o
tilt. DMissing of a meal seems to a
adeguate rcupunue. A plI-:rt th may Elhow normal
orthostatic tolerance at ground level, may have a
fainting tvpe of reaction in the hypoxic [asting
condition, These findings arc of significance o
uIru'ew wha marl'lr’___s_f_‘r_r_t to ﬂ}ring on_ an emply
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