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Stomach and Tolerance to Hypoxia
and +Gz Forces
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wiee af taking proper meals Lefore
tressed quite often and a numb
| error arcidents and temporary
i flying have  been implieated
walycaentia,  The practice ol
Firpakfast hefore  the  liost sl
[ ACOMTON Among Tere, Tliis
) study con the effect of cominon
i emeply stomach {without Dpaaklast),
o hypoxia and (G stress aninng
ls, lilt table studies (607
itiont (Al 5000 [0 S0 min slay)
| inadequacy ol orthoslutic Tesprotss
Bt fasting condition, Studics in A
can 13 healthy subjeets, including
reduction i Ge Lolerane in all
overmight fasting conditivn.  Blood
(i not reveal any significant difle
fests with and without overnight
her taking non-calorie roughags
nirituge runs showed sume improve-
e in subjects under overnight
. lhe vesults have heen ilisessnd
nee ol taking proper preflight meals

staed,
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L ulror accidenls, near misses and
I heen amnplicated willl  sponraneous
fonal hypoglycasmia. A Avgidance of
ep meal prioy to these ights has luzen
aed Lo such ocourrences. A heavy meal
shakmdrate content may cause a el
Cfter Fewe hours YUY and s ey
el tolerance 1o stresscs like accelerition,

Hypeslycaemia, scrious enough o cioose ncaprcit
lion and nnconscionsicss in Might, is difficult to prove
i vintors as iU would usially lead o fatal onteome.
On the other hand, avoidanece al hreakfust befare
q morning soriie in healthy individuals should not
cause any undue fall in blaod sugar nor is expected
e hamper all routine activities mostly of sedentavy
warnire, Toois nat uncommon Lo find aircrew going
For st sortic in the morning on emply stamacly and
fove their breakfast leisorely later on in the crow
coomt,  Whether such  practice  reduces the pilor
efficicncy by lowering the inclividual's eleranece Lo
commaon  stresses like mild hypoxia or aceeleration
iv g very important question. If there s any such
reduction. it then compromiscs the flirht salery,
il an insonetion o avoid Dying on cmpty sronmizie] L

would avoid such  danget

Muterials and Methods

The study was condncted in two stages. T ehe
lirse stage, the effect of mild hypoxia was observed
on orthestatic lolerance under fasting and  non-
fasting conditions. Tn the second slage, the sulijeels
were exposed (o gradually increasing accelerntion
tor detevmine any alleration in their individual ‘G

(olerance,

[ (he livst phase, the effects of mild Livpaxii
on orthosatic tolerance were studied on 20 healthy
adults (2583 yours).!  Their response afrer taking
pormal breanklast as well as under overniphl lasting
conditions {12—11 hours) at grouml level was noid
on diffevenl dave,  Bascling bloed  pressure (BFP)
and  hewrt e (HRY pmition wre
vecortled al the beginning ol the experiment el
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constancy was achivved, lollowed by rilling o f340°
aie n Tilt ble with eomtintons moaitoring  koy
the nest 5 minules.  BP was rvecorded by indivect
methad from the braclial artery with the help of
suilable transducer on a Polvgraph.  [TR was deer-
mined from ECG, recorded continuuusly on another
channel.  Fach subject was again exarnined e
Lvpoxic condition 1 an Altitode Chomber {n
15,000 Leet for 80 minutesy after novmal breaklast
and after overnight Lasting condilion on two dille
venl days. PVhus, gach subject was staadiod fon A
davs, and cach served as his own contiol,  Blood
sigar wis determined by King's methad Lelove sl
alter each rurn,

In the second phase for acceleration  studies,
12 lealthy adults (25—35 vears) weve investigated,
of which & were trained piloes sl were i current
full flying category, Subjects reporred 2 hours alrer
breakfast on non-fasting davs and witheut hreakfast
(similar time of the day)y on the Eastitgr days. They
were expused to | Gz oacceleralion in the Human
Centriluge to a srics of Tuns with step-wise increase
of "Gz toad by (2 e 6l the PLL value was reachod.
PLIL, i5 the periphural fight loss when a subject fails
to natice peripheral lights with eyes loenssed a0 8
cential point wnder certain e loads  Each subject
actid us his own econtrol and was investiguled on

lwo different days  Tov Tasring il non-fastinge
condirion,  Bload s was determingd by King's
micthoel  Before and  aleer the raos, To compart

the eifcels of empry and partially full slomach 6
subjects were exposed o cenrrifuge runs for rhree
days. For the first two days, the programni was s
mentioned carlier, On the thivd day, they reporiud
after  overnight  fasting, given  noin-calovie
ronghape dict ol agar and green vegetable ane houl
priov lo the cenbrifuge runs and TLL values were
glicited 1o determine the ‘g threshold.

WOTE

Results

Of the 20 sulsjects examingd lor orthascalic
ralernnce ot ground T oncder non-Castiog conili
tion, 18 showed normal response 1o immaelinle
tilt,. waed therealrer. 20 subjects initially
autenamic insulliciency type response but recoversd
fully within 5 minutes.  Under fasting conelition,
three suljects {including  the same  1wo) shiowedd
abmormal vesponse which canrinued [or more than
5 minules 0 two  subjocts without recovery. The
result is given in Table L

shiomyeel
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Updder thee eilects of kil hyp
fasling condition, 6 suljccts  show
response imnmcdiately on tiln, 2 sulijecs
to show inadegquaey beyond &omindl
subijects recovered,  Waith avermizhi
hypuosin, 5 coptinned  to shiow. abnol
beyond 5 minules, The vesnlr i givend
Of these, ¥ sulijects produced L'g.']g:iii:.‘:ﬂ Wi
syneopd, with bradyeardia, hypotensio
The blood sugar level belore and ab
bypoxia under Tasting and  nonelisli
dlid not show any ﬁil{l;niﬂn:;ull;.l:l[['TL‘*:u'n:_'f_l
Poamid 11 it may  he ohserved that
Dliectod the orthostatic toleranes advers
further ageravated under Bisting condition.

Srudies on Tuman Gentvituge slows
reduction (4 g — 068} in PIATH
[asting corulition in comprison (o 100
dition.  The vesnlt s given in Table
sugar il not show any significant ¢h
found to be within o range ob 2 mpgm!
in individuals on the vwo days ol Ve
revorded with indirecy method showed
ing réduction in relation to PLL valugss
tion in ‘Gz talerance under overnighl Iy
tion showed some improvement when
were given non-calorie ronghage diet of :
toe the cenrifuge vuns CLhe vesull 15
TABLE IV
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TABLE 1T

il Blood sugar level (151 witl and withont breakbast in Centriluge Stslics (0 — 1)
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il (mgm S fi) (g % G G
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(P = 0.001)
TABLE IV
valies with and without breakfast (BF) and also after noen-calovic Lreakfust (i - i)
[a) ; (3 i)
With Breskiusi Without Rreakfasi Adter nomaaiovic D ,._“”r‘”"-'\"'”mn[
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4.6 g2 5.0 a0 | 7 1.4
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st only)  reduces the orthostlic - tolerance
‘mild hypoxia in 4 few subjects and a redue
aipin | G Wwlerance in all the subjects. Both the
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Y results shaw thar fasting condition (rerissing

conditions of mild hypoxia and acecleration are met
in newmal lying and ag such it can b easily said
ihat ndividmals do not maintain theie optinal
level of llying efficiency if they migs their bredkiast
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?'eruhrul Blond flow by constriciion of pail vessels.  level an LR HOELIE

Narmal  brain function  cy be inrerlercd  with  in homeastatic mechanism mediated
either by veduced Liood  llogw  ap timinished  tory imrr;rxrt:::plnrﬁ.
metabalic  conten subsequent 1y CXposnre Lo
acceleration, hyposia  and hypoglyveaemin, Whicn

Besides the discurbance lion
more than one of thew

SLEEsSEs are acling o summa-  nism undey the combined eltecty
tien of iy physinlogival effects My leqad

o Desting, » vedyerion in tolerance f
reduction i toleringee,

Episodic unconscionsness §; missing  breakfase iy inlf.-rt'xt_ing_',-
airerew during light has been linked wimh proluble knowledse (hay

hypoglyeaemia by many workers,  Summe have ticl N ostomach s associied with g
to relate incidence of function hypoglveacmia  olserved lowering of syneopul Ly
[ullowing hich carbohiydrate ek fast, Powell in Liy  divers who ape more: prote: to f‘ﬁji!{i}__‘.lﬂ
strdics could nop HUL any “case with marked yedne He expluined  that  ihig JUW!lfihE\
ton in hload sugar fevels with assaciated symptomy  Hhreshold g

and e sugeested Ui otfuer factars like hyperventi- in readily
Lationr el anxicty con Pl

A feeling ol Finm

s tdue 1o hypoglycaeniy
avatlable mc[:thnli_c CUTTED|
dopErt dn oan s 3
mothe air, Hyperventilation, as such. ean redpes Fhat the BP could not hie
e atress: o g
‘onn and Seltzrd lave: Laid dlon slringent eviterin  which wis otherwise el tuttrl‘att_ﬂ
for the disgnosis of furctionmg] hypoalveacmin and Wreakfasr, iy shawy hy redurced PLI v
ey demanded thay (he Muicks must occur 2 g 4 basting  condition. Tl the vedy
howss after meals, that (ke blood  sugar toleiande prmarily o lowered liood gl
torve mnst show a normal basting level, (hy there  level feading to wutonomir itisturh
15 normal ahsorptive rise and + seconclary prolonnd  ent peripheral vaseular
rapad hiyposlyeacmin, The trne Digod Sugair anust a5 there was o significang ticluction
Bl Belaw 0 mgm % lor g tlizgnosis, However,  under (he experimental  conditag,
none ol the cases investigated by Powelt® (i show — haud, when the stomach i partially
Ay sueh  chiwvacteristies, Taylor™ exqmined 103 caloric: ronghage dier,
wircvew before and afior ftight but Luiled g0 reveal  have improved o seme exient, Sty
v oemse o velpive hypuglycacmia amd ungsunl  wavess it the wasrvic anieam witly
spioms, Roblun ep )08 tepourted o arger aundv.  swallowed Ieilloon and pressure g
They also Lajled (g show any . correlation hietween  some nteresting finclings.
Blood sugar changres ol dictary historics. In our  As soon as the stomarh Was einply,a £
presemt study, ihe changes i Dlowd sugar were nar hythmic contierion slarted with pe
found o bo sipnifieam liter g overnight fasting  tion in hetwien, As the Lust continmg
conditian, ol contraction becqme mare i
period getiing reduced.  This Wik 7
T CONSCIHE sensatinn ol g vague feeli
20 subjecis Thege eotttraclions could e riisof:ﬁi't;'d.'
Pereent ol “the  svoemic effoes with clumges i _
vaso-vagal respense on (il table.  nervous reflex, salivation  amd g VRS
They explained thy findings to be due AMOLOMIC  weakness, T some subjects it was g
systemusladjustment  und o recuced  response 1o with sensation ol jauses, Even othir
peripheval wrtevialiy ronstriction mechanizm tnider o) vasavagal sviwvape  have leen
hypoxia.  Hartzell ane co-worker® Taive shown o precipitated Ty EINPIY.  sfawadchy
sipmiliciuni reduetion fn rean avierial o pressire stomach by gself may e l{{__.n
(MAP)  under fasting condition in hypoxic environ- peripheral vasomotor rone el o iy
ment. They explained thap hyposia would lead i to peripheral  arleriolgy constriction
vasodilatalion in the Jower Ly amd Pooling of  yhien subject is exposed 1 accelerulion,
mawe blood, Wik fasting, the RO i reduced, been found in overy subject when sxpog
Pultmenary oxyveen rension Eadls, therely enhancing i he ceniluge. The Do prressure gy
the: effects of exposme to hypoxia and o disturhinee Al ar eve level [y apprecialily

Tesponse L

€45 el ermie

s 15 slip

Hyposia, as such, may lead o reduced orthostaric
response, Nair g COWOTRETST oo
to TH500 Feet ancd [onnd thar 1en
sultjects showed =
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SERVED (N THE GASTRIG ANTRUM OF HUMANS
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| Fig. 1
'r_":"]j"[:,- veropded [rom gl oo gyl i
s tiota] contriciion ol 1o tone cEUSIE
'}Tg:} ol ppprodimately 5 oom ol water, Type 11
ettt Lating for 240 sec wilh pressune
g fim 14 o 0 ¢ of water fab times 100 cw
S contractiong aze of bighu it
i vatecl bagal [rrossiee After o over-
Cgrntmrtions i @ pormal persom usually conssh
f Tape 1, 15 prveent ol Type (1 and 1 percenl
gﬁ_’ﬁu Code et ale 1.

Besides, a [ull stomach can
the descenr of diaphragm

| of |-Gz

1 sistance Lo

ol whereas under fasting condition an

ach caniol offer such resistance and 2

wand excursion of the diaphgram tiler
nay lexd 1o pooling of moe Blood in the
- parts and reduced venous relurn 1o the

¥
and Gz stress in assoLia
i fasting  condition  suggest A
il yascular tone under change of posture
Jeration when the Bloml is pooled to thu
[ parts, Normally liis shonld lead to the
an with nevrocirculatory adjustient -
Al atitnnin e NErYoLs :,w;-sr;-trlﬂ. Homeever, ths
hgs been found 1o L inadeguate i

Hyitly hypoxia
reducid

'%g.}bj_sacrs ander  fasling  condition  of 4
joning in the peripheral arteriolay ConEEyic-
eeluanism, > 't

L

ing a weal {avoiding Breaktast) leads o
i’fﬂ.hustﬂiit tolerance under mild hypoxia in
Jarts'-aaud also a reduction in | Gz tolerance
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i healthy subjects.  Though the peduction is nol
marked, it nuy alfece the efficicucy af a0 pilot 50 far
as his lolerance
hyprosia

to coupmon Hylng strosses, ke
Adrorew
Jiould, theretore, e instructed not 1o fiy o emply
gronnacly,. Taking proper hreaklase belore
wrtie of the day should be ensured,  Changes in
Mlood sugar level were 1 found significant and
thos h}-poglw':-n:ulin may be yuleed out in a healthy
sulyject missing lhie Lreakfast, Other mechanisus ke
pelatedd o insuflicient cardiovaseular response unsler
Gl associated with hypoxia anel also during exjprosure
to acecleration,

amd acceloration o concerned.
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