Delayed Effects of Alcohol Ingestion
on + Gz Tolerance
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(.J[}N.‘il‘."-ll"l'l()N of aleohol  lowers  tolerande
i
i Blewnd, Deelaved eflects of aloohol ingestion lave

Cer an the phase while aleohal ds ciiculiting
nat been reparted.  Pwenty, healthy, Tolly bt velun-

leor,  male huhjl..'llz-i wire  tested  lor  then T
tolerance, upto PLL, in a human cenimfuge on two
seprerate days On ome aecasion thae sulijeets didd ot
lave alcohol on the previous day and on the ather,
{180yl

and

they eomsnmed a0 mcasured
Whisky ! Rum, on the
testeel B hrs aned 12 hoes alter drinking, The subjects’

quanttity  of

'| VIO r'-!.'r'|1.|1'|;;‘ wioenre

Blogd cend wrine sonples were tested oy Lrhanal
vidues by Gas Chramatomaphy b 8 hesoamd 12 lus
stages, Blood aleolol
bioth these times, Tt urine showed small quantities

vilues were zere mam Yy At
alter & los wd only two cuses shiowed traces afrer
12 hrs of drinking. The 4+ G toleraner showed
reduction of 0.8 at B Jos and 0.2 ar 12hes, & few
subjects showed nausea and vomiting on the post
aleahal The possible  physio pathology  of
reduction in - Ge tolevance 15 discussed,

fsls,

IxTROUOCTION

Acceleration as a stress s a normal conconitant
af fiphrer flying, This is one stress which the fighter
pilot lias to learn to live with and operate an aircraft
within his own amild the aireralt’s Tt of tolerance
to -+ Gz A fully Ar pilot can cope up with the

normal combat reqnircments with the use of &

propes anti Gosull sl pesca] proleeiive imeasnres:

Cartmin Pacters are known 1o lower the |ri|til.'-|.

toleranee 1o ez A number al sach Betors Dave
been well wecognised, eg. hyposin heat, hypoglyeae
NI A e workery T

have also confirmmes] vedaction an tolevance due

mia angk hyperventilation
Lol

o consumption ol alcohol,
I

heeping in mimd the mditions of TAF and the
vurrent repulations on o deinking, iowas fell thar s
olten 1AF piots do not lly seon alter consumption
of aleahel. Al the officers” mess hars ave clesed m
the alternoons on workiog dayvs and e open in the
POt 20500 Bours. Naormally

Mying starts in the worniog at about DGR Lows,

Evenings  bherween

hus, there s invariably o gap of 9 o W hoors

letween dhinking  and  llving.  The quantum . ol
midivichaal bt
generadly it b5 oagreed dthat est pilots who know
thar they ave likely 1o fiy the next dav do not
indulge in heavy drinking, e, not more tian §—1
pegs of  whisky or  equivalent amannt  of
aheohol. A few who deink lagedy amownts occission-
allv, do know that = hang over " the next dav i
ton marked Lo peomit any wselul activity, leave aside
a productive fighter sornie.

drnking has a lor ot vitrriHan,

amal|

This studv has heen designed to assess  the
delaved efferts of aleohal on leleeanee o 4+ Ge
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Il
well knowin and

m this feld.

There is no reported Drevinoee
intmed s 11 effeels of aleolol are
sironne the generalised il etects of severe "hamrover,
t50 ml

al ® s

Plius stiljeers were given mediom doses, o2
telerne

ol whisky/rum and then - G
anel 12 hes ofier deinking was cempared. with the
Tiasal  wvalues

M ATERIALE axn serns

Tty healthye Tedly 0 volunteer,  male
L;[||:|'iq'|:1l. wiere plidsten Jor the study Detween thi LY
ol 21 yenrd 1o 30 vieas, AN ol them were

pre
either hpher pilots, doctars or Adr Foree presonned
whi  were  expericnced dnders o the I
centrifuge. They were all moderate socmal drinkers,
The suljecrs weve pven o geneeal  phivsical exani
rabienn o exclode any phivsieal dhsalaling e il
wrey outt (TPLED tolerimee wis determined early in
Uvee eoe g o ot 0800 s and vepenred st 1000 fies,
Vor g lew sulyeers the basal vewding was obtaoed
0 Ty L!:l}'u ulter the alcohol 1rals Ihe sulijeris
wire biieled not 1o consame aleabol one diy prion
to the basal sl osun, They were fully rested and

bl Deakdost Lefore the tesr rons

The subjects were tested o the IAM Humae
Cenrrifuge Tiaving standard
aircralt seat watlh g The
subjerts were monitered. on television and were in
constant touch on the mereon, They wore nonmael
I'hew

Goauetre radins aned i

(5% 1ilt from e vertical.

working clathes without use ol anti G sufs
were instructed to stay relaved through out the test
run cind not teose any voluntary pratecnive methads

agninst — Gz inoany of the test runs. The
exposiie was started al a low level amd evadualiv
ineressed. i steps 1Ml a repeatulde PLL was

el llished

The puriphera] Hghty are mennted 28 apare and

at a cistance of 307 from the subject ar his head
tevel, These lihts subtended an angle of 537 on
the subject’s gves. He was ashed o concentrate on
g central ved lipht and swith oft the periploral
Hphts ax soon as they hecome viable, In plossing
fmicro switch o the moek control colmmne Aller
carefil adjustment of the ambicnt Jight the Lrigh
ness of the peripheral lights was adjusted <o et

the BHulis were qust visihle

Durig exposiie o — Gz the peripheal lights
were prosented ol varving mtervals An inrease In

20

the subjeet’s reaction time, beyvond his normal. was
(PETA . The Lest
pepeatted G e subject shiowed " giey out ™ at the

considered a5 Terev ol Wity

same € level

Subjective comhtronition ol ol wine ulso

SRk
b fromn e subject
be quite teliable aml repeatable!!

Ehey
wirs Cded ot by condivnm
Flids rechnaegue was Festrnil L

abtarned ik

' PROEALES WS ED

ML subijerts were exposcel to "G probles having

a0 W Bposee onser el 001 e tsee degeleration withs

Woopeak 0 tintained o 150 sees | T Fll'.lk
' chosen was vstilly 2.8 1o 5 e Ly st witll,
followed by sl oaciments CELE o cdbem PR asis

eatablishicd, Subjpects’ reaction time wis reonde] on
the Mingagraph  jmult chunnel Jer recorder)

Al the <ubjects were given 180 mi of whishy
v (awdeoliol congenr BT avesiding La priersonal
preference cl e sulyee, Dcbween 2080 1o 2230 has
on the day prior to the test, All Lhe subjecty were
pected ar ORO0 bes aned 1100 g L2 Les ehe nesl day
o the contrifuge,  Blood and aring sanpley were
collected  mmediately afer completion of Hhe Lest
I hs mosl subjects were testied after o Laipse ol

Fscinnnaiicn

rL
S0 hies aned 1218 Dhes after deinkig,
of Vihanol in bleod and wrine was carvicd outl Dy
wsing i ALMID dual el gas clivoatanreagal
ME U8 hAoed with one and therimal
conductiviey detectors. Uhe wehnigque deseribed by
Curry er alt a5 modihed by Adaval b al' was used

ERISIERIRLELL

for the Calitriakion.

Subjects were asked o give thew snhjrotive
redctions to the resr Tocidenoy ol syoujplons

ke mamsen and vomiting were enquired inlo.

LR,

B ESUTTS

Blood airehel estomanen, done after 8 s o
12 hrs af drinking showed * No alecohol ™ {fe, Lelow
the minimum sensitivity ab the Gas Ehrometograph
s met g hine aleohol values ranged buiwean
oA g, to O in the snbjects wstads Alter o
the uring aleohol was also found

lapse af 12 hrs;

to he NIL cxcept n 2 Cases

neine estinakions ool
Subseguently palismo

first 10D
undurtaken.

In the e

ethannl were not
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gl urinesestimations were nmndertaken ondy at 3 s tolerance waes reduced  sienilcantly alter ¥ lirs and

and . T2 Toes inlerval — as the lests were given ondy 12 firs n thouch the blood and vrine alcohol
alter B hrs ane 12 Res of angeestion of alcolml. 1 vithues led g wi Lo riesn by zero ol wnestiooa talyle
no subyeer etbomol was detected o plasma L vitlues,
- ||r-1 -:||,u.||i|l|| '.-||i:|l_' in WY cages wlhere urime was

Fawre T

processed - Tor o Lhe Llesl, o sinpales yielded  positive

vesull i 8 hrs grouwp and 2 samples 12 hrs mooap PEE badies nf 20 Subifent Gl N iry g
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wary SO0 mg 100 ) with 51y o 11,0 -
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Fabile I gives the Basal, # hrs amd 12 hes PLL S e R L Aty
| values for the 20 sualijscts The basal PLI. value
| vanwed Letween 3.5 and 5.4 G with a mean of 101 Subjects Moo 205 B 11 amd 11 complained ol

maea after completion ol the test runs especially

and STaf 006G, The wmean value at 8 hes was 4.1 4
with 813 0:6C and these wvalues at 12 hrs were  the 8 lus schedule. Two subjects bty vomited

.I 1.2 G 5D 0 7L il conprleilon ol e Loyt IR ETHES Ay Ligr watliin
YIRS -.--~|...'.'.--f
The dillerenee between Tasal GO toleranc 0
wilerance ol & ey wnd 19 hes isoalso shown i Tahle  Precissios
AW e AiBlerences were cheked Ty the 7t tes Reduction in toleranee to =Gz by lactors Tike

It s oween that ahe GG hesan 1 faean e hyperventilption and  hypoulycien
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are aecepled alveady 21 Ingestion of alcohal also
produces o known redouction in the tolesmee, when
Anserse] very soon (Le. upte 2 hrs af  drinking)
Ty delayed ellects of difuking, fe 8-12
hes after dlvinking moderate  quantites of  aleohaol

have not bheen reported so far.

Huowarnd™ states i Experience has convinoed
mos! regular viders on the human centriluge that
alvohal has e deleterions eHeet on their performance
and aalevanee,  Even 1y the absence ol a * hang
pver o esperinient carmied aur oo g day after
rarty s likely to produce severe ssiptoms. Even a
malerare quantity of aleahol tiken at lunch cin
prejudice wo test vun on the centrifuge, duing the
slievmoan' Thoupl the  eltect an "Black o
threshold may oot be marked but there s o consi
devalile the

toppling s o centrifie comes toeest, Many subjects

Merenss am 117;;15:'.|L.'-1'|r lr.*-!rl:a_s_-| ot

camplain of deeling sk earlier than normal. 1 hese
svpplonns are ore olten due o increased sensitivity
Lle has

nausei nd  disorientition produced

o angnlar necelevations due o aleahol 40
vprinee] il
ke Uhemaeves salficiem pstihestion bar the sipte-
ment tiatl sdeohol decreases the tolerance to positive
acceleration. Ple has sopeested thar objective measure
HELEresL.

ment ol demement i teleranee iy of

Brovne? reported lds tials with subjects who
were given 4 lloid ounces of whisky and their “hlack
out’ thresholds were determined belove, an hoar and
2 howrs after drinking. Five of the subjecs eaed
showed a fall in then acceleration,
come at 1 howur and others maore ar 'k
indivithad  aariation was very birge. The reduction
varied between 450 and 307 af the luisal valuoe.
The mean redaction in lolerance i absolute values
was only 0.2¢ Ta exclude the effocr of excitement
andd euphorix, e experiments were repeated with
certain changes in his merhedology. Thus he found
that the aceclorstion which was  just sullicient o
produce  minimal visual symproms . produced. wevere
prey oul or “hlack out’ ene how after diinking, The
results of his second experiment proved conclusivels
the ammoediale dkeffects of alcohol on G wleiance,

toleranee Lo

2 hours

Barton and I]ugg{'r\“ in therr study exposed 2
female) to 45 seconds
b G while protecting

subioects (7 rnales and
accelerstion at 3 4, & and
them with aostandand ant G osuil amd permitiing

2}

persanal  protection with the A1 manocouvee, The
subjucts woere aconstomed ta perform o pevehamotor
rarget task during the acceleration phase. One hour
abter aleohol dngestion  (varying quantities — 0.5 to
5 ooes ab T alcohal)  the subjects were tested again.
The tracking task showed veducrion in perlermance
ne 1 Goof 215 associateed withh alcoluol g eslion ol
3 o oamd aomean blood aleahal af 0.124% I'hieve
was havdly anv reduction o task pecformames below
this vl The combination of 3 o alcohal with
G2 edution o
sk performance, same way a combination of Y o

BOoresultedd inoa potentiate)
alcohiol with 3G produoced o redduction of 799 in
rask performuimnee,

el fess aleohiol
elleat Ll

high 4o il morve silealol couse o svnergistic reduce

lovwe s
wililitive

AT
tagethel resulted i Jess

Thewt conelndid
e

tion in lask poedoenmance,

There are several postaluteds as o the caose
for the Fall in Hoseard™ apines that
alvohiol produces vicodiBaGiion, capecially in the skin

Perers andd Vin Slyke™ feel thar i ds il
actionr oo the el metabadism  which  caoses
Ancsine Machne™ gquoted by | loward 1
gave evidence ab depression of the earotid sinus with

terleriince

witengils,
Lot
Lhstaoroxic

moderate Jdoses of aleohol,

Bimns®  in s trmals with  alcohol  on dogs
exposetl o+ Goostwdied the effects on CVS He
rederance o | Gz oone hour
amd 2 has afwer cthanel administration,  Bal Lthe
levels ol blood ethanol weére high (L3h to
2000me ) . There was na evidence of Myocandial

found o reduction

VETY

depression and he surmised the veduction in tola
anre to he doe oo increased  vasenlar  compliance

Viesoadibution) .

The resalts of chis stuey show that there s &
signiheant reduction i -+ G tolerance: oven uplo
12 hrs after driokiog 180 ml of whisky/rum, The
decrement in & tolerance even when  the  hlool
aleohal valoes have returned to cero is oot easy to
explain. Most authors have opined rhat the vasodi-
larian of skin wasculatore s e cause for recduction
in & tolerance.  while  bload  alechal  values  are
reasonihly high. This physidlogical effect of aleohol
om peripheral circalation iy well doacomented and

ageepted
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[hoeard '™ Jys pml.u]:il::i] that the ocenrrence ol

vestibular disturbanees associated  with aloohol and
+ G exposure arc the major factor in roducing
the talerance to 4 Ge. 10 may be argued e
pradubly the peesistent derangement ol vestibular
function as a delaved eflect of aleohol, which sceoms
to persiat even when the Dloed  alechol s been
cause  for redoctiion e G

Burintup, may be e

Pealerrane

L this study, clucidation of the physiepathology
ol such deloved ellects of drinking has not been
attetnpied, A hest ol factors or cumualative effects
ol the " hang oyer” Divman
drinking  mav T the culprit in
sitention, It s probalde el tosic eflvets on ol
mclahtslism s reparted by Peters and Vano Slyke!s

Ty ol tesponse Lo

comsitlered this

l:rul'ni:d even alter elimination of aleobol  from e
h?'?ﬂr?”l

Tl Livsreceptor response of e earotid sins i
very importint for maintenance ol blood preswe
duing the orthostatic stress of -+ G 10 is possible
that the depression ol cootid sinus due o aleohol
as reported by Muachne!® EVETL
alter the alcohol las been metabolised, thus produc
g o lowered G tolerance

continues Lo eXI8L0

Whatever be the cowses [or the reduction in
wleratwe w4 Gz the resulls eannot be jenoved
A reduction of 1.5 Gi in the wlerance of a pilol
many not beeosueh g sevious problem but the ssnergistic
eftects of multiple stresses as reported by Browne',
Burten and Jaggers® and 'Lang et al'® has a lot of
significance tooa highter pilot. Any sitnation precipit
ating: gither hyposia, hvperventilation, hvpoglveasmia
of exvessive heal wlongwith the post alechaol effects
may prove to e the last strow in maintaining pro-
per  control
manoeuvres. Such combination ol stresses cannot be
predicted  bul s guite a commaon oconrrence when
least anticipated.

of the aireraft during high — G

The tests-carried out are upto the " grev out ™
rolerance only, which 15 known to occur at about
00 to L8G carlver than ' black out”™ In combat
mosi pilots like to Ay an wreraft upio its bioar but
keeping themselves in oa zone some where belween
‘wrey out' ] Cbiack our” The haemodynamic insul

by — Gy ancienses progressively as the peak 6o

JIINE 1878

its cluration s prolongsd. It 5 guite possible rhat
the ill eftects of alcohol will he more pronoaneed ot
the higher levels of 4+ Ge fee when e sabject @5
closer to By ‘Dlack out” tolerance. Dhuring all practice
or combat hghter fAying, pilots voutinely lly with
anti e osnits oamsd also use the well known F:t':l"lm1.'l|

visual syinptoms
I'lias pilors are

protective techmigues o prevent
upte reasonably high G values,
to sustain 7 to 36 B short periods, e
s aml modeératg Gooje. B3 o HG for
A0 sees with practically no
e afie
these

known
B ORCEA O
prolonged periods 1o
visuil symploens I

cifcots: of
conditions

can b avsumedd that

aleohol  will b worse  uede

Comerssion AND KEooMMENDATIONS

Fhere aa o sigoilcant vedoction m tolevanee Ly
de G onr 8 hos andd 12 hes sifter ingestion ol 11 ml

of whiskyv/rum.

Lhe present vepribitions i LAY ol o gap af
12l between  bottle o theotle ™ i justifivd o

pitist D :'m|.1]e-rm'nlt-:l.
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