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mear ody Lernpetatre MBTY the hean
Tate and the swear Toss ywere studiend in [0 narge
healthy male subjects during twe 50 min. AT T
Lo simulated CUNVITOITN G D B0 Wp - F97CY
and in rthe 30 min. teshvery periods [ollowing each
exposure with aml without prior ingestion of K[
ard Mgl Lingestion. of K] and NaCl
e what one expected 1o Towe through swear in the
course of the tral, was found to increpse the
swent logy sigmifican Ly compared (o that olserved ip
the control wial. Ng sitrnificant differences i terms
of increase in MBT and the heare o
cver, ohiained hetween the conLrol
clecrolyte trinds.

AGuning

Abe were, how
trials  amed he

Prioe ingestion of KOOI in 4 larger dose {ahout
I om) was found o dsgravate the physiological
drain reaction, particularly in torms of cirenlatory
strain which was found ta be significantly higher ai
the  terminagl  nin, of exposure and  during  the
recovery as compared with  the values obiaine]
i conlral trials,

The effects of preduisolone 5 mp)
on three subjects, The trend observed was A grealer

Ncrease in MEBT, heart rate and sweal Toss  over
those in the control (riale

were sinciedd

Introduction

Behvdration amd Toss of salt Tf::ui{rlg bey @ skale

of fatigue and lassityde  are LTS
sliwss, Adrerew engaged in low e i
m tropical summer comelilings are g
degree of thermal  stress, lanier stk
subjects revealed that the Tos: of Ny
conpensated. even wlen the EX[ICRITE
stress wis prolooged becagse oy ity
silt was available in thei ivt (M
Malhotra et al% . Bur with riagect b
Lo sitwation appears to be clillerent,
observed that ju the summer ranths,
depletion  thratgh  swear was LA
in healthy Indiun males and this
cansition ol some features of ey o
weakness and Jethargy,

The  presemt study s 0 diren
idetermine the ellects of pestinn of
EXpOSUNe 1o mcute heal srress T
studied in terms of the heal fndiead il
sleain during heat exposure and FECuET

Method

Ten healthy valunteers in the &
35 years, were taken as subjecty i thi y
Their heights and weights were recorded,.
tanped belween 157 1o 178 s while ol
ranged between 50 and 66 ks,

Thermal sivess corresponding to
in low Tevel high speed sarties LAVERLT
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TH_e' remperaiure settings in rthe har
ten in Table 1.

urpose ol neasuering sweat loss, sulyject
dwith vnderwear,  using o sensifive
i’gi[iug balance,  Then the sulject was
v llying overallas over eotton undergar
Genner helmets and shoss.  Subject
e for measurements of oral and skin
wsing  Ellab  electrical  thermometer.
g.:;i;i'n' temporative (WMSTY was calenlited
the mensurement taken [rom Tour sites of
wiz chest, upper ammg thigh and cull
e weightage for the temperature values
as reconnmended by Ramanathan®, Mean
gperature was computed by givinga weight-
fiid 1o oral temperature and 0085 to mean
aperature,  Subject was alsa instromentod
CG. ECG was recorded on one channel
model 5§ Polveraph. Al these parometers
miled alter keeping subject sitring for 1en
caovestimgn room which had an ellective
e of 2HEC

towns piven 250 ml oof  water and was
the lot cockpit enviroument lor a duu-
8 minotes.  Physiological parameters were
!fic-l.f’}'ﬂi'j;-' Y minutes. Subject was then wade
wer from the heat induced physiological sevain
ey oI, the effective temperature of which
ptained ol 2070, lor a duration nf 50
very room are given in Table 1. Subject
posed o hot covironment  for another
3 mins. alter adminisiering 250 ml ol

ot a period of 30 mins,  Monitering for
emperalures and ECG Lor every 10 ming was
pued in the recavery and re-exposure phases.

Hody weipht was delermined alter second phase
wery angd swent loss ealenls Hed tuking into
ﬂw m't"'hr of the waler u{mimsm}ed These

imented as in the contrsl bial and  before
bircting Lim 1o the fivst exposure to Lot cockpil
b was given KO along with NaCl.  The amount
| these salts administered was ealenlated  on
al the subject’s tolal sweal loss in the contvol

e
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trial ancl the average concentration of these salls in
swent as reported by Lewis?  The amomm of wiler
ingestedd and other details of the esperiment were
s asin condral drial. Five subjects Teoim rhe total
al 1 {conrraly were studied in these erials and these
are rermetl as trials with clectrolyie soln-1,

A the thivd ser ol experiments, the subject was
givenn 006G g of KOT before the onser of the first
exposure to hot cockpit, T'he water ingestion and
ethier decails woere sone as those in the carlicr oeials,
Seven subjects from the toral of 10 {control) were
stadicd fnn this ser of expeviments and these oeials are
iormed as weinds with electralyre saln 2

In the fourth set, the subject was given & mg
rablet of  prednisolone one hour belove the fivse
exposure 1o heat, The water and electrolyte ingestion
and the othor detatls vemaimed che soee gz those In
the trials with  elecwolvie soln-1. "Three subjects
wore stidied 1 dhis treial,

Results

Changes in Mean  Body “Pemperature (MBT)
fromne Lhe precxposure resting value at the end ol
the exposures and ac 11, 20 and A0 min. of TEEOVETY
Following the exposures ae given in Table 2. The
values for the contral irvails and the ials with
clectrolyie solu-l wre presented and compared statisti-
cally, The mean inerease in MBT ot the eod of the
first exposure was 2.20°C in the contral trials and
FoC in the rrial o with electrolyte solo-T 0 AL the
el of e stecondd exposure the mean inceease in
MEBT was 208870 for conwrols and 204490 with
eloctralyte soln-1. the 10, 20 and A0 min.
recovery values of changes in MBET were also show
ing lower values during the rrials with electrolyie
saln- |, compared o those olilained in the control
triuls. The mean difference weve, however, found o
i net significant stalistically.

Similarly,

Table % shows the chonges in Lhe heart cale
from the procsposure resting value at the end of
the exposures and during the veeovery porioll. The
mean walues for the contral rinls and the wrials with
clectradyie soln-1 have heen compared  statistically,
The medn increase in terminal hepret vare were Tonned
ta e lower in the reials will electrolyie soln-1 than
in conlrol tiialss Inothe tecovery period alsa, Tower
values of inerease in heart rate woere abserved inothe
electroylie trials than in the contral (rials, B as
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Lound 10 be sipnificant sbatisiically,

The iadividuad  values wili (e
standard deviation of swe
trials and the triaks will; eliectrolyie
in Vable 4. The mean values of sweal  lnsg
found 1o he 972 and 1100 gma lon the
the elecuolyie  trinls respectively  and  Lhe
difterenice was found to be significant ar 5% level.

TABLE 4

Sweat loss in contral trials and in trials with
ingrestion of' Electralyte Soln—|

i the ease with MUT, the menp differcnces in the
changes in heart rale for (hese two Litals were ol

mesn and  be shatistically  significant. Tn ol in
al loss during the contral  mean vilies of changes in the hegel
soln- 1 are shown reenvery were also hipher witl ingrsy
TR
contrel and
FFLE )

sweal loss (om)

Subjects P g et =
Ciontrol qeial Electrolyie trial
=5 7O a20
GV 7040 HEE
ND N 1044
(15 1220 1300
Ik 1340 1 50HE
Mean i 11610
+ 5d 28R PO
Mdean 19 B
it (= 0.05)

Lable 5 shows the individual values of chianges
in. MBT ‘at the end of (he exposuies and during
the recovery period for the control tials und th
trials with ingeslion of electrolyie solu-2. The meun
differences shows less inerease jn MBL al the el
ol the first exposure and in the reCovery  periud
tollowing  the first Cxposure in the rrials  wirl
electralyte soln-2, compared to these in the contiol
trials, But at the end of the secoind erpasure and in
the recovery period Iollawing the clectrolyte trinls
greater increases in MBT were observed. In nn
instances, however, the differenens wore sbutistically
significant.

Tuble 6 shows the changes in e heart pute
aver the preexposure wvalue al (he cnd  of 1he
exposures and during the recovery period Tollowigs
the exposwres for the control tials and e Itialy
with clectrolyte suln-2, The mesm values of TCTEs:
in the heart rate at the ond of (he first exposme

it

were 350 aned 429 Leats/min for the o
and i eials with electrolyie soli
the: sine wore 466 and LT h:r.'ttsia'[ﬂ
second exposure, 1 lese ditterences wi

soln-, and the mean dillerenees wer
sigmificant o all the pised except i th
vecovery fronn (he seeond EX HOALTE,

Table 7 dhows the swesl loss wal
contral eials and o the il wilh
soln-E The mean values were 54
tespectively, with no significan cliller
rhen.

Table . 9 und 10 show the
arcilysis o the changes in MBT. heirt mal
the swear lass Tor the contl Crials sl ol
with predoisolone, The mean valugs of i
MEBT were found (o be initianlly less with
lone but sinee the second CXpUsLIT,
higher values in the preduisolone wigly
L those observed in the eontial R EAST T
in the heart rate during  the i‘.:{]m;.“ur't{'
recovery was fonnd 1o be alwavs higher x
dnisolon: compared o rhose observed it
winls:  Sweat loss was lound i b hiighi
ials wilth prednisolone than iy the eonig
Nostatistical analvsis  could, hewever, Iy

hetween the results of these two. Ljuls HERIT
auner wis only rhree,

THscussion

Buporred values of KT COmernivion i
show an average fipnre o abour 4.2 kg /1
T mg®%, (LewisY) and in certain circum
nuty he higher rhan in plisma and ui{!}g
high ~as 9 wmFqilite (Sohwvarty and T
Malhotra et al™ obsorved the K+ concentrtiog
sweat o e eonsiderably higher (han in it
acelimatised  persons  and e snggested  thap
expected K1 Tnss in persons working in sevey
VR T Moy could exceecd the :Frei::ry iJ_JLili_
the same, resulting in precipitation of bt d
in sweh circumstances, Some of the Featues o
disorders like weakness el lethavgy have i
been found in K ! deficient diet (Coedon
Andrews'y . Plasma K+ Jovel Wik, hiowever, [
to b wsnally maiotivined within the totral L

AFTATION ME]
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TARLE 7

Iuss in comtrol trials and in trials with
Elecirolyle Soln-2

Hweat loss {gm}

Clantral teial Electiolyie T1"1:=!]

Gy 700 £4()
D Baf e
GY 120 1050
Bl Bl 660
1960 1250

MR 840 R0
ND 1000 1430
Mean 054 974
B4 214 23

Mean 24

iff NS

et cxposure to healt  (Haervison®) and in sall
on  heat exhanstion (Leithead and TLind® .
it a reduction in the tota]  exchangeahloe EF
ng its replacemient is well expected in certain
SEATICEA.

observed in Tables 2 and 3, a prior ingestion
© (average amount @ 178 mg in 328 mg ol KOG}
Na* (average: 1.B2 pm oin 5.86 gm of NaCl)
d less increase in MBT and heart rare
heat  exposre and  the TUCOVETY, #E° (OU-
to the values obtained during control trials

were nol significant statistically the observed
Was encomwvaging. e swoating was found 1o

licamtly hlghm (p < 0,05} in the trials
electralytes than in the control trials,

In the second series of the study when seven

VG DECEMBER 1977

subjects woere studied with ingestion of a larger dose
ol K* (0.3 gm in 0.96 pm of KCI), the changes in
the terminil jud the recovery ML wvalues did not
show  any  consistent  and  sipnificant  dillerences
compared o these in the contral teials (Table 5.
However, in terms af the lieart rale responses, the
wrials with this dose of K™ showed sipnificantly
higher increase ar the eml of the exposure and
during the reeovery than those cobserved in Lhe
contiol trials (lable 8). The mean sweat loss in
tliese wialy wis founed 1o be move or less sae as
tlut observed during control trials.  The averall
influence of the ingestion of Kt G gm) prict 1o
anp acute heat exposuve was thus found to be aggra-
wating rhe heat induced I.Tl’l"l*%lﬂ!ﬂg‘lf'rll sLruin,  parti
cularly i terms of the creulatery strain  In view
of the limited design of the present study uo explan
ation could e offercd for the ph‘,fsmlor;wal FHTERIEE
nwism  For such deleterious efivets of K

Prednizolone, @ very  potent glucornrticoid, is
comsitlered Lo be concerned with e body's response
to stress. 1ts mincralovorticoid effeers in Lhe relens
tion of Na © and L0 and in K 7 loss becomes a
problem only with prolonged high dosape therapy
in excess of 40 mg dail (Rastogi®). The ose Lriud
in the present study was only a single dose ol b mg
preduisolone which was thus much below the Timit
where irs mincralocorticoid effects could be felt,
Bul the trends thar itd effects showed in termy of
inerease  in MBT, pamcular]_w in e second
exposure and vecovery (Table 8). and in the
increase in hearl rate (Lable @), were indicative of
agpravating the thevmal strain reactions during acule
exposure to heal stress.
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UABLE — I

Sweat loss in concrol trials and in rials with Elecirolyres and Preduisolone

Sweal loss {om)

Sulbyjecrs ;
winlral trial
MR, 810
KD LDk
R 10
Mean B85

Predoisalone (rial

830
1116
L1060

L3
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