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Abstract

The aim of this study was to investigate the mechanism and age difference on thermoregulation and
cardiovascular systems when exposed to heat environment. Male which aged, young adult 19-25 years old
and middle adult 30-45 years old were participated in this study. They were divided in to four groups, group
I: active young adult (YE), group II: non-active young adult (Y), group III: active middle adult (ME), and
group I'V: non-active middle adult (M).Each groups have 8 participants, then they were exercised by bicycle
ergometer with intensity 65-70% maximal heart rate at the control room which the room temperature was
32.46+ 0..40 T relative humidity 71.69 £ 3.78 % for 60 minutes. The results showed that at the end of
exercise, the rectum temperature of YE group was 38.10 = 0.61 © C and ME group 38.40 £0.26 ° C ,
respectively and lower than that in Y 38.60 + 0.40 © C and M groups 39.10+0.41, respectively. However,
there were no significant different in four groups. The local sweat rate at arm site at 20 minutes in YE and
ME groups has higher sweat rate significantly than that in Y and M groups. Furthermore, the heart rate
during exercise by bicycle ergometer for 60 minutes were not significantly different in all four groups. In
conclusion, the difference of the age was not significantly affect the thermoregulation and cardiovascular
responses during heat stress. However, both active young adult and middle adult has tendency to affect with

the thermoregulation and cardiovascular responses during heat stress.
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2.3 soninguugil (oral thermometer) 14d 151 Tnguinigiivedsane

2.4 Room thermometer (Sauna thermometer, Dr.Friendrichs group, Germany).
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2.5 Hygrometer for measuring humidity inside the heated room.
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2.6 Sphygmomanometer (AIL, KII ,Japan) LﬂULﬂ%@Qﬁﬂfﬂﬂ’ﬂNﬁHIﬁﬁﬂ
2.7 Body weight scale (Nagata S/N CH 2882, Taiwan) i Lﬂéﬂﬂ%ﬂﬁ1ﬁﬁlﬂfﬂiﬁl
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2.8 Refractometer (model 300 CL Atago Inc, Japan)ﬁl%lﬁ1ﬁ§ﬂilﬂﬂﬂmdiﬂ TUNIZUDI
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2.9 Skinfold calipers (Bata Technology, Santa Cruz, California) WunTeadna i
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2.10 Thermal sensation scale and Thermal discomfort scale

I A o =
(Gagge et al., 1976)” luamnanlFianunsonnnguai

M15199 1 : Thermal sensation scale

a

U

The 12-point thermal sensation scale

Scale Verbal Expression
1 Unbearable cold
2 Extremely cold
3 Very cold

4 Cold

5 Cool

6 Neutral

7 Slightly warm

8 Warm

9 Hot

10 Very hot

11 Extremely hot
12 Unbearable hot




M15199 2 : Thermal discomfort scale

The thermal discomfort scale

Scale Verbal Expression

1 Comfortable

2 Slightly uncomfortable

3 Uncomfortable

4 Extremely uncomfortable

v A

S X Y A A Yy Ay = '
gaennatintenlylumslszdiunzneg luanmwiadeunsou (Heat stress) 39g9n71 Neutral zone



U

2.3 s21Dgu35308
g’/ a o
VUADUNTIVY
9 Yo o a =2 g =
2.3.1 ggnnaden oz lasudeTueduIumsuaz TuApUYDINITNAADI Ingazidon taz
T 9 < 1 1 A VoA n v o w A d
wiiggnnadevoemilu 4 nqu nguaz 8 AW Ao ngui lu lavenmaimeiidlume
[ @ ' @ J { o { < [ @
JBFUUAWIIBNANAY (2 NQY) NUNgUNBDNMEAaINeNT U Toguazae e
NANAY (2 NQY)
2.32TuunsndpnnadouazA0IRD LU DAL MLAZTININATOUAUTTONINUDITNNY
Tagna luazmsiammlSuavesmsldeondnugega (Maximal oxygen
. ! 2 Y o Ao o & A Y Yoy
consumption) 11319 a9z lmiludrmdadimialumsiendgnnaden Taaly3s
oy Y 9 = o < 1 9
modiflied Astrand Rhythm tazggnnadeuded luiilsz iavesmsauihedeus
A Yo LR o A = 1 [ < v 9
wio g lasumsidala 9 nagluiufaesdavzienniuusmiluna 7 Judgn
¥ ' ' Y | = Y o
NATOUABINIUDINITNINDUDEN UoY 2-3 . LaziouDIae liiainlszua 10

a = v ¥ 9 o Y {
gun e 25 saruraFoaasnniuggnnadouazd lldsieanaiugu

=h.

=
HUIN

a

GLING

De“_")

~ ¥ o o @ v W
32.46 + 0.40 DIFNYATFOAUAZANUFUTUING 71.69 + 3.78% UAZILIINN
[ glJ d' [ I~ =3 o @
10 U9 AR INUUIZATNTOE 87 60 U A28ANUKITN 70% UDIBATINTIAU
o a J H [} 1 [} a o Qd‘a [}
youirlageganay mslwesnia ldun MsiagungintamMIniin guuginAInig
, ¥ 1 o @ < 4
a1 Iduvreainle Fahmindgrneuuazad MInaand, ATINITHAANID
Y N o ] % {
(1A91MNMINANBULAZHAININAADY) TaaIznoutazHaINIINAand WIziaean
L [ I Y 1 A o 9 " Yo
Uametineutazrainminaasuiluau luszriniiing neasedgnnaaeuss lulasy
Y ] Y Y f Qﬁl
aw a9 NIFUIUNI AUFANINADES
) 3 9
2.3.3 MMINVIAZIIVIINTOYA
a J Y
2.3.4 WATIZHVOYA
a J Y 9 . =1 1 1 . =1 [
IRty Iag ]y unpaired t-test JTHVNIVILHINNGY 1aY paired t-test ToINBUNDY
o o o v A = o < A A = ~
HAZHAINITOONNAINIY TIUNA 1% ANOVA isnf5eumeusnsin1srnaurisinnal 20 U1 40 ¥

) v Aad (%

1az60 WIN MNAIRY MuUAANULTdAYNNADANTZA 0.05



N 3
Wan153vY
= g}/ dy Y L)) I 1 A 1 v 1A ] o w T w0
msanensail lauisdgnnaaewilu 4 ngu Avnquisjui luseniiainie (Tr-Y) nguisgu
Neeanmainie (Tr-YE) nauivnanaui lieenmasnie (Tr-M) tagnguisnalsauiooaniiaanie (Tr-
{ 1 % 1 H 1 o % o Q} 1 90‘ %3
ME) Tagihianyazniemeninvednguiojui lieenmaimenazesntainiell 01g dauge iiviin
avtiyrame uazanwau laiavmziladudezaatedd ivenaeny  Fednvagniemenimlu
1 U 4 1 o U o o 1 %l % % %
nguisnanaui lueeniaimenazeeniainiell 01g daugeimin avtivaame Ysue luiu uay
o a @ ~ o v I ] 1 @ ' = @ ] <] = 1w
anuau Tadavazia laduduazaaiealn hitanaenusu@edny o619 lsnau Fnesvesnguiogu
uaznguisnaauioenmaimeaziimmninguisiutaznguionalsaui lueeniainme  ualill

Y [ a

oddyneada USnamsldeenduugagaveanguioiuaznguienarauiioansidimeesiin
gannguisjunaznguisnatsaui lieentidsme ud lifiiedyneada i 1

VAR 2 e Tassa nazmnmd s nzve oz veans 4 ﬂfjmﬁwﬁumwﬁq
guqﬂeeﬂﬁwé’ammﬁmﬂ‘%amﬁﬂuﬁ’uﬁauaaﬂﬁﬁqmﬂﬁa 4 nguua lifiisdagnieana dau pH Tu
Jaaznoutasnainseonimainie mmﬁgﬂmﬁauﬁ’q 4 ngu nuzegluannzyesmailunsa

' v 4 ' o o
L‘Wllll’lﬂﬂ’lﬂ’ﬂaQﬁuq‘ﬂﬂ’liﬂ@ﬂﬂ’la\“Iﬂ’lleﬁ@lﬂdiﬂlllﬁﬂllﬂUﬂ@uﬂ@ﬂﬂTaQﬂ'lfJ



v v ] ]
A1519% 3 aﬂ‘]elﬂ!%“lleﬂ18ﬂ1WﬂJﬂﬂﬁj}QﬂﬂﬂﬁfJUﬂ\‘l 4 ngu ﬁ@?ﬁl?uﬁulil@@ﬂﬂWa\iﬂWﬂ ’JEI"g'l!“ﬁ’E]E)ﬂﬂWﬁQﬂWEJ

Y ! ] o w @ { o w < ' { ' {
'JfJﬂa’NﬂuﬁllﬂJfJﬂﬂﬂ']a\iﬂ']fJ uae ﬂﬂﬂaW\iﬂuﬁ@@ﬂﬂWaﬂﬂWﬂ LLﬁﬂQWﬁLﬂUﬂTLﬂaﬂ uazﬂn‘ﬁmmu

WAITIU

wiimes Sojunlaild | Soquil Sonaneaudi 118 | Senareauii
P0NMAINIY | DONAIAINY | DONAIAINY 20NMAINY

19 (1)) 22.0+1.48 21.8+1.34 34.843.6 34.6+3 .44
f'r’suqq (€Y)] 169+3.91 165+3.55 168+1.83 1674£3.96
i (An) 50.34+3.55 4731457 | 52.21+4.15 49.33+3.45
AvHNIANY 21.95+1.39 21.08+1.34 | 23.87£1.5 22.51+1.49
(nn/r)
AnuauIuzi la ) 121.46+5.52 | 116.18+6.29 | 141.0+10.50 139.43+4.72
(Naawasilsen)
ANNANVUE T2 1INA18A 76.55+6.39 76.36+7.26 73.33+7.45 75.7145.35
Haawasilsen)
FNATUULID 81.55+3.17 72.15+7.73 80.86+3.44 71.73+3.90
(ﬂ%wiamﬁ)
Y3una lusiuvessrame 21.84+3.92 18.26+3.70 | 23.32+4.49 21.70£5.27
(%)
Yinumsldeondiougegn | 44.3443.55 50.3144.57 | 43.57+3.57 48.54+4.20

(Ma/NN/AN)




M5191 4 taaanavesnEINlnnin anuadumnzvesaazuaza pH lutlaaizneunasvias

NM300NMAINIY VYOIFYNNATOUNT 4 NaN Ao Fuii liseniidime Tuguneanmaime Junarenu

Y v o | v Ad' \J Ad'
ﬁ‘luﬂﬁ)ﬂﬂ1ﬁ\‘lﬂ1ﬂ saaswardununae HAaZAUVEIIUHNIATZ T

wiimes Jogun lild Sl Sonanaaudi 118 Sonananudi
20NNIAINY 20NN1AINY 20NN1AINY 90NN1AINTY
nou naq nou naq nou naa nou naa
wnlansa 48.09+ | 47.82+ | 4536 | 46.0+ | 46.0+ 47.8+ 4633+ | 4733+
(%) 3.92 3.56 5.09 4.94 4.64 4.55 0.82 2.34
AU 1.013+ | 1.018+ | 1.017+ | 1.019+ | 1.015+ 1.019+ 1.012+ | 1.018+
DNIUNIZVDY | 0.006 0.011 0.007 | 0.008 | 0.010 0.008 0.008 0.009
R
A1 pHY04 7.27+ 673+ | 718+ | 673+ | 7.18+ 6.60+ 716+ | 6.80+
Yaane 0.62 0.86 0.72 0.62 0.82 0.89 0.90 0.56




A9199 5 HAAINAVDIDATIMIHAUKIDIR MR UGRIHUINBYUIAZ AT NIAT 20 40 1A 60317

v
o 1 =

muday Tuvazesniidame vesdgnnageuna 4 ngu e laguiiliseniaime Jajuiieaniids

Q
v

U ' v o v oW I ' =) 1 d' = | |
Ny wnmaﬂuﬁ"luaenmmmﬂ My aaswaunmae !!ﬁzﬂ“ﬂﬂﬁ!‘lﬂ!lﬂﬂiﬁ1‘]—!11?1‘1!'381!‘1]14

Taan3une 20 N
NQU/AMIHU Ha naq

20 WA 40 W | 60 WIN 20 W 40 YN 60 U1
Soguii ild 176.52+ | 194.98+ | 197.52+ 160.34=54 | 186.95+ | 192.96+
20NNAINEY 45.29 48.67 33.81 21 69.44 56.52
Soguil 232.20+* | 23540+ | 249.03+ 209.45+ | 24097+ | 2442+
20NMAINY 25.87 50.80 72.65 59.38 62.74 29.56
Sonaneaudlllg | 180225 | 20072+ | 228,90+ 189.4+ 21620+ | 210.22+
20NMAINY 48.53 39.94 27.78 19.10 23.51 17.96
Sonananudi 228.69+* | 23435+ | 249.67+ 20638+ | 207.18+ | 22434+
2ONMAINY 16.53 13.82 18.36 23.21 29.56 48.09

[ 9
*p <0.05 Lﬂ%ﬂﬂlﬁﬂﬂi%ﬁ??ﬁﬂ@ﬂﬁﬂ&@@ﬂfﬂa\‘lfﬂﬂua%@ﬂfﬂaQﬂTﬂﬂﬁﬁluﬂfJ?ung’JﬂﬂaNﬂu

1AMITNN 5 DATININAUN IV

vy
AA o

NNAULU

[ 9
wmmjuua:waﬂuﬂqmuﬁ@@ﬂmmmﬂmaﬂgu

Y 1 1 { ) o U gJ/ o ! U 1
uazdonanausznasldunninlunguaudluldesnmaenmensisunaz Jonarsau tazi a1 20

Wi easIMsnasvewien taulunguisunazisnanauiesnmainierzionsinsnaumrio lu

A o (% a

H )
20 widinsn launnnlunguin luldesntidsmens 2 3o odreiivedaynsdda p <0.05



QUUANNNNIHIN (DIAUTATE)

40
39.5

. / — ’__:—“:
38 T . Tr-ME

37.5 == et —Tr-M

37 —--=Tr-YE
36.5 T —_-Tr-Y
36 i
35,5 —— Rl B

35

0 5 10 15 20 25 30 35 40 45 50 55 60

a1 (1NN)
sUmnil 7 naaswavesgaraifinNsvin (esruwader) Tuvazeanidaine veidgnnaaauna
\ A o 0 H |l o W v ! d‘ o (Y} H |} o
4 ngu Avdguiilieanmdinme (Tr-Y) Jujuiioanidine (Tr-YE) Junarsauillisenmasne

( Tr-M) Jgnananuiiaaniaime (Tr-ME) mNaau uaainaiuaunae

v
= v

gamginnMsvinluvazeanmaimelunguisgueonmainie 38.10 £ 0.61 99A

v
AaA o 1

AIFEA LazNgNIINANAUNONMIAINY 38.40 £0.26 DIFNFATIE MIUAIAY A NQUKUYINAINT
H 9 ) 9
Tunquaui lu'ldeentasmenaiogu 38.60 + 0.40 nazTonateau 39.10+0.41 FaazwuNTuNquUNg

] [ ] H 9
’JfJ?HLmZ’JEJﬂﬁNﬂuﬁ’t’)i’)ﬂﬂTﬁQﬂ?ﬂqmﬁﬂuﬁﬂ’ﬂﬁﬂ‘Llﬂ%$Gﬁﬂ’31ﬂi.jll‘ﬁnlll’€]@ﬂﬂ16\‘lfﬂfJ‘VN 23y U8R

U
@ @

[] < 4 aa [] [ 9 1 o aa
?JfJN]15ﬂ@]”I‘JJL‘ﬁi’]‘VIﬂﬁi’]UVIWQﬁﬂﬁhliJﬁﬂﬂiJllﬁﬂ@]Nﬂu@EJNﬁ‘L!EJﬁWﬂﬂWINﬁﬂ@'I

g



\ d‘ Qd'Q L4 =
AUNAY VIIQUHHNNHINTUI ( BIFBaLYeD)

38
37.5

Ttsk-ME
Tsk-M
—--—Tsk-YE
——-Tsk-Y

345 e

34 -

0 5 10 15 20 25 30 35 40 45 50 55 60

a1 (1NN)

d' | ' d' ad'a £ = o_wv Y
Eﬂﬂ]‘W‘ﬂ 8 uananaiununae VIQUHNNHINHI (@GNS IS ) °lmmzaanmmmﬂ YOINGN

nageuNI 4 ngy Ao Taguiilieenmidime (Tr-Y) Jujufieanmiaime (Tr-YE) Junarsauiilioan

%4

Maame ( Tr-M) Jenaranuiioansnaime (Tr-ME) mNaay

a

pamgifinamisluvazesnmdamelunguioiuiioondidane 36.65 = 0.43 eruvaifee
waznguSenaAuTioansId1Ny 36.67 £0.26 ssruTATY A ey vzlaungifidinilunguan
ﬁ"lﬂ"l@i”aaﬂﬁﬁqmﬂﬁﬁaéu 37.35 + 0.40 10LIBNANAY 37.15 +0.41 G']émzWudﬂuﬂ’cjuﬁl’qﬁ"aijuuagﬁ"a
ﬂaNﬂuﬁ’éJ’éJﬂﬁ15&ﬂ1ﬂqmﬂgﬁ‘ﬁ%’ﬂiﬂﬁﬂi]%%Wﬂ’hﬂfjiJﬁ"lﬂ’é]@ﬂﬁ1ﬁﬁﬂ1‘c’l‘ﬁﬁ 2 5o udegalsfianile

v [

NAAOUNWADA luiANUIanANA Ul s IAN1aDa

5]



v k% L% : =
i’)ﬂ’i]ﬂ1§!ﬂ1—ﬂli’)x‘iﬂ’ﬂﬂ (A/MN)

160
140
120
100
80
60 —--—HR-YE
40 ——-HR-Y
20

0 4 -
0O 10 20 30 40 50 60

a1 (1)

w

d‘ U v $Y o_w td' | I
E‘l.lﬂ"lW‘Yl 9 uamwaammﬁmummm‘lﬂ “lumm:aanmmmﬂiﬂﬂmsm ﬂiEJTL!!‘]J‘L!!ZIa"I 60 ¥ VO3
Y L 1 A w1 d‘ v o v 1 d' o Y d‘ v
HONNATIUNN 4 NN ﬂ@?ﬂ?ﬂ‘i’ﬂﬂ@i’)ﬂﬂ]ﬁﬁﬂ1ﬂ (Tr-Y) WIHNBONNIAINIY (Tr-YE) ’JﬂﬂaNﬂ‘l—!"ﬂnlN

20NMaINY ( Tr-M) Ynalenuneanimainme (Tr-ME) muaay

o Y ] o w Ao I = 9
@ﬂiTﬂ'ﬁmuﬂJ@\iﬁ'}G]ﬂ 11!"’1]&!3ﬂ'ﬂﬂﬂﬁla\iﬂ'lfJIﬂfJﬂ']ﬁ‘U%ﬂﬁfJ']‘LllﬂuUa'] 60 UIN VDIRYNNAT DL

1]
1 = ' o

9 ' v
M4 Nu ﬁi’)’)ﬂiu‘ﬂ 1o9NN1AINIY (Tr-Y) ’JEJEL!ﬁ?Jf’JﬂﬂTﬁQfﬂEJ (Tr-YE) QﬂﬂaNﬂUﬁthﬂﬂﬂﬂiaﬂﬂiﬂ

q

]
= o A o

v 9
( Tr-M) 28N 1AUNDBNNIAINIEY (Tr-ME) AU E]?Q‘VN 4 ﬂgu'luﬁmmanﬂmaﬂuammuﬂﬁw 2]

N19A0A



uni 4

anlsema

De

Tunznieme Iasuanuaseanausouazin 1 el veIT 1 9MENNAY 8AI1NTIAY

Q U

o A X2 o 2 o A ' 1o
youria laminau aniugudlumsniugueangiveasane Ae Hypothalamus dzasdayqa linszdu
' A Y @ A A 2 A 9 ' 2
Ao e ITimsnaaweunlamuinnvwiemslumssziennuieusenaIngane uwenvnil lu
= a A a3 o A 1 9 19 [
szuv IvadouTada vasaideanzvesdaioslumsszinennuiou uad1 hypothalamus il
< o a I a
awnsanmugu lavsegade Tz ldinanzvesmsitluay vienuaaa 14
= g X vq 99 o w Ao Y @
Tumsanpinsaiim Ialddgnnaaevesniadinelasnsisnseudrennumin dszu 65

[ 9 Y A aa ¥
-70% WoIoasIMIIAUoialagega Tuieaaruguguunii 32.46+ 0.40 serwAITEd AT

o o J 1

[ I T W o Ada Y]
TUNNT AU 71.69 + 3.78 % 1Tuan 60 mﬁ W'i.l')']’f]ﬁi'lﬂ']ﬂ@a]}uﬂlf]ﬂﬂflsli] Qmwnuﬁmwmuaz

aamgiunuvesiumelunguigeengilineseentidsmess i Ttuiigeanilungusogu ualis
ANUUANANNUBE N Nsd AN 1NADA FINAWAVNUITOUDS  Drinkwater 11AZABI (11) TN
Wagner azamz (12) finuh aufiegluionasauazaugsoiges liaunsonudeaniwerneaden
YRinniuauiiegluseiu Tassznun sanmaduveaiale samgiiifamiuasgamgiiuny
Y095 MBI e Uazdns NI TLM ez Toend1 e suifeusy oy
uaﬂmﬂ'f:w1wudwﬁmﬂ’ﬂﬁ’amwﬁ'@aaﬂﬁﬁqmaiumjuﬁ”&juﬁ"lﬂ@aﬂﬁm”qmsJ DELELR
0.66+0.25 A lan3unguieufieentidanie anas 0.824035 A lansy ngufenareanii lieendidame
9zanaq 0.67+0.19 Alansunguisnanauiieentidenie anas 0.76£0.21 A lan3y amddy dausas

< A A T 9 Vw1 Ay Y o w Y 2 o ' 1w
ﬂ’]ﬁﬁﬁQLWQ@lﬂwjgﬂiuﬂQNEjQ\i@Tq llagﬂaqu'JfJEUVIthllﬂ@@ﬂﬂ’]ﬁ\?ﬂ’]ﬂ%giﬂalﬂﬂ\‘]ﬂu Llﬁiuﬂqugﬂ

v

H v x s
ﬂﬁNﬂuVl’éJ’éJﬂfﬂﬁQﬂ1ﬂi]$ﬁﬂﬁiﬂﬂﬁ‘ﬂaQLW?’E]TI\?’@(’JHLHIHL!ZWWa\‘lﬁﬁ]‘(’lﬂ’)ﬂ‘uﬂfjiJ'JEJZJU’E]EJNTJHfJﬁWﬂﬂJ

N9a DA (p <0.05) Taomniz 11 20 WL AVBINITOBNMAINIY FIILUANANNY Pandolf lazAme (13)

) £

WUNIEHNIULINYIMS TRgnnadeumeFunuan e INAi oY dynnadeuslgisnaliauz

Y
s

9 9 1 A VoA = v 9 ~ [ 1 [ Y]
mmmﬂummiau%muﬂm u,azme’a’aeﬂmﬂmumnﬁ‘fmmﬂuﬂmjmﬂmﬁaumgiuﬂqmagu
l,l,ﬁZLﬁ’f]ﬂ‘i’]JL’Ja1GU’ENﬂ1i“]J‘§’°]J’(,’fﬂ1W‘iINﬂ1EIGI,ﬁILﬂﬂ%uﬁlﬂﬁﬂ1W@1ﬂ1ﬁ%§Jullél’lélﬁ‘ﬂﬂﬁﬁﬁdmﬁﬂuﬁZL’J’(N

A y g (=) ' 1 It =] {
nmtoonumiu lulinnuuanaienulu 2 nguil Wagner tazaue (12) e0uandyenionglszum

a

= [ = ~ = dy o v A Y Y
11-14 ﬂ VCADUTUDINUANUATYIANYU NV 47.7-49 oA UBUFYN LAZAINNBUTUNNTN 17% Ulﬂuf]&l

U

2

@ ~ = 3 A g v A Y a [
Um‘ﬁﬂ] uuﬂll']flﬂ'ﬂllﬂﬁ'ﬂl')ﬁ'l“l/lli'ﬁwNﬂmﬂ“l/llﬂuuﬂﬂW'lGle]Qﬁluﬂ'J'liJlﬂEIGI)"Hﬂ‘U

1
U g

ez luasiu 'l drulwdni lulsninfimdalsasdniszana 85% 99803105

[
%

I = A 9 A J 1 an Aa
Wuvosialagegailunat 60 wii ludwnedoundlusguugiinind (thermoneutral zone: 28-32

Y

v =)
bang
2De
=
a
(a2}
(@}
-3
2
=
DD
P2
=2



= I [ S ] ~ A A [ Y
DIA UG AT ) Wuan 2 dlev ﬂ%%‘ﬁ?ﬂﬁﬂﬂﬂhlﬂiﬂﬂiuﬂﬁGIEJ‘Uﬁuﬂ\iﬂiﬂﬁii’mmﬂl’ﬂﬂﬂﬂfﬂﬁlllﬂ

<3 1 o w tﬂ'9/ tdy 9 3 I [ R A A 9 [
Glulﬂﬂcluﬁgﬁ'l']\?ﬂ'lﬁaaﬂﬂ']a\?ﬂ']ﬂﬁluﬂﬁ@u (16) UaNMNUANNOIUMNTUT VN HINNIVOINUMNS

v 9

52U18AN50U Tag Haymes tazamz (17) 100unluaudiuszaudu ( 31.2%) quuginiumins

o o v o A X youg ! A o o A g ' g
wuﬂu,axaﬁﬂmﬁmummmﬁlmzmmu"lmiamﬂuﬂuwau LﬂJfJ’E)’E)ﬂf‘l"lﬁ\iﬂ"lfJ‘VlL‘]J’IJ!L‘U‘UGD"N“]L‘]JL!L’J’ET]

i
= a

= @ = X o o o4 g 2 I 1 9 =
70 UIN LAZWN N QUNHY 40-42 DIAUBALFYT ANUBUTUNNTN 25% mummﬂumﬂmﬂmumzu

Q U

Y o A o . = J 9 4 a X 9 1A 3 9 <
ANNIDUIUNIENAT ( low specific heat) FINNIYAIININANUITIUNNAUVULILULSUNYUANUDYNIL

a

' 9 ' 2 X 2 o = 3y ' A A A 33| 9
dawalgauugiilusamemniy wenanil luivaziilSuaniniesnnluilododiuduniluwali

U

[ = o ' = I I 1
sz@mmmsﬁmmauﬂusNmﬂmﬂ@swumﬂmﬂuﬂuwml

Y v

o o Ada v R o ° v & 2 ' = ' v R o 3 A
dmSuguugNHIMIsdIa 7 duviaiu 13 4 ngululianuuanaienu daTaena lilun

a 1

nuruaNlusznIemIsanmaimeszimiszuneanuiowier e Iouaiunuvesiumeanas

Q U

[
= ~ ?

Y [ @ 4 %’ ~ 1 % [ 1 [
INTIVIUMSIONHIUINDT Merasnnmsaminguugivesinuanatanululddamadenis
a E ' o w ' ]
ADVTUDIVONTZUVANAAYUHYUNIOLATTZVUMT Inaeudon lusznIanseoniianie 013 lsn
A o o ' ° A o o A ya ' = VoA

auaunesnmaImesdeaiauevzlions Msaunie lanuazilsnaunniuiesslu
9 I o Y Ada @ A 1 ~ - W Y
m3iszeanuieuilunainligangindimiuazguglunuvesinmeanas  Tuvaziiaun lula

] v Y

P0NMAINBIZUYUNYUNAIMITIAZYUYTUNUYBITINBINUIY Buono Hazamz (18) Pandolf 1az
Az (13 ) wuNguuginnnsminizanasnelu 8 dunerasnini ladnanuneTunuanumasen

ady
NNQUKYNNTOU

1 = 4 o 1 Y I 4 1
Sato (19) 51891 TluaaiFonlumveazdna uaz ImReunuaae lsa lumiovzgeninly

1 [ Y] ~

Yo = Y A = v 3 & a 1 ad J
ﬂq%?ﬂ?u%qﬂiﬂﬂ'ﬂﬂlﬂﬁﬂ@i]']ﬂﬂ')'lllfl'@ulll@l‘lﬁiEI‘UWIEJ‘]Jﬂ‘ULﬂﬂ G]f\?@‘ﬁﬂ']flﬂ'lﬂﬂWieUuﬁ\‘]ﬂmﬂiﬁillau
: A 4 1 o = 9y 9 a gy LN o

Gluﬁ’f]lllﬁ?@“?ﬂlﬁ?@Fﬂ$l|’linﬂ"ll@\?lfﬂa'Jﬁgﬁ'ﬂx‘ll“]faa%ﬂﬂgﬂﬂﬂ'luﬁlhﬂluﬂl@ﬁﬂmﬂiﬁihlauﬁl,ﬂalﬁﬂﬂﬂll
[ 1 < [ A ] 3’, 1 Y 9 ad
GluWﬁWﬁll’l ’E]Eﬂ\‘lhliﬂﬁ'lllﬂ')']llLmﬂ@l'l\?cluljﬂﬁﬂl@ﬁ“ﬁﬂﬂ@?quu’ﬂ’lﬂlﬂulw'5']3')'] ﬂ'J'liJL“UﬂJﬂlHﬂlf]\i'f)LﬂﬂI@i
J A a =< v ' U ' . A =2 =
"lau Glulﬁﬁ@@’ﬁ]i]gLﬂﬂinﬂfﬂiﬂ@“]fllﬂ'lﬂcluﬂﬂﬂ'lﬂﬂ'ﬂcluﬁjuellﬂﬁﬁﬂﬂ acinus Tﬂﬂﬂicﬁmw%gﬂ@ﬂcﬂu

Tuneswnumsuanideu TduamdeouTasriu Nat/K+ pump Feaziitaseninedrdesie szauves

v ¥
a K

' =2 A o w Ay [ < Y A
aldosteroneﬁl,uwm’dm G]f\?l;ll@@f]ﬂﬂ’lﬁ\?ﬂ’lfﬂﬂﬂi@u 3¥AU aldosterone Fﬂ$l,1/‘|l|elluﬂﬂ$llﬂﬂ5$iﬂu1ﬂ@@ll
° P o A 2 g o 9 A =< = 2 X ' 3
Wll')ﬂllﬁ mﬁlm\lmi‘ﬂad aldosterone LWNGUUﬂﬂg‘ﬂ'IGh’Tllﬁllﬂ'li@jﬂclflliclﬂﬂﬂllle\lll']ﬂellu f]f]’l\‘lh],iﬂ@'lll

1 @ [ 3 < v 1
Falk ttazame (20 ) 318911791 AU U4 aldosterone Tuvmzin litwziihudn wiodoguluvme

v
a

o 1 1 @ o w 1 3 Z’, < [ 1 1 ] 1 @ [ 2‘,

‘Wﬂllmmﬂwﬂuuaz1ummzeaﬂmaqmﬂﬁmmu?jumiumﬂuamﬂgmmﬁm"lumemmu muu%q
o ' 1 o F] < v Aa ' o o q YA Yy 9 a
fm"lummsaszuuuw"lmwmqﬂmﬂuﬂﬁ]ilfmuwamamiwawm aldosterone‘ﬂﬂ‘l’mﬂ’ﬂmﬂmﬂlu‘ﬂ@ﬂi’)
I s 1 1) 1 1A o w d'al = 4
LaﬂTm"laummmNﬂu Verde tlagae (21 ) WUN pﬁmymaaﬂmmmﬂclumau Tcﬁmammzﬂaahlm

A n Y= [ v Jdo o < A [ < < 1 Yy 9 a
11!&1“@1111@%?1’J"IllﬁﬂJW‘L!‘ﬁﬂ“].l@ﬁi"lﬂﬁﬁaﬂﬁlli’NMQi’) @EJN]liﬂﬁﬁJlﬁﬂi]gW‘]J’J"Iﬂ’JHJL"lIZJﬂJ‘LHJ@Q@B’OH



' ' A 2 9 = 9 A A 3 = = -
a9 Tumanaszmuvyud lidveaayin ldununmumsanii Faonmsanu luasaiiniuiug
" v Y 9 = A 7 ' Y o A A A
a2 l'ldvmanududuved T@eursonas lsanauuas laymmsaiz@eamo e laasauas
. R ! ' 2 ' v ] a J

anuanTunzyesaanzioiganzveinsnaiirluseme Fanuau1 IaasauazAINIILY

1 o < I~ 1 g}; 1 %,‘ 1 ] 1 @ Aaa

a1t umzveslaaneiuaasliiiumg 4 nguiinzvesmsniani ua lilinnuuana i un1eana

[ < $ [ 1 <3 4 { < 4 o

a1 lsnmumsnasuutlassanandluwnaiioswanmsnlasundasvesmsnaarion 1ddsunag

voanaauIanadazmuaNuaLesd luan luwarauuwesnyimsuanasuvesvouvas  melu
Y v 9 ' A ' ] = v = 9 2

wazmeuenliauganu dmarainluaeaanas 319me Nazinmsdiud Taslinsseuiennuioumny

3 ' ¥ o !
WINIU Msumegden 2% sz Inaussonmvessaneanas ( McArdle azAME )

a A o w d‘?l 1 ' A A 1 g =
lunsaiseenmaimelunioussdeiiotgungiluimerzgavutazicoaaonay
Y ] I AAa Y] = o 4 Aa 1 1 [
Yeread 0619 lsnawms lvaveudeandmivziadinagegaiogungiinelusiameliauminy
38 peRIsAIBed Yoenauneaniain1elundou Wyndham tazaae (22 ) 51891415 Inaieuaen
Tuszuums Imadeudeaaiunanaazveariadluiemeluszuinamsnedusuanudeulu 17 u
I ~ = o A A o A dgl o Y A
Huwarninmsn szuums lvadeunduvesdea lunal mvusilvSinasveanadlu
' Y ] 9 ' Y
wananwuIuuag Ly lugg 3-53uaaiu stroke volume 1NN 8a51M5IANYDIHI lvanas T9i
Y . oA = = 2 o =
14 cardiac output lilaswlas FelumsAnmtisniamnsoaiudyunsAny1ve9 Wyndham Lag
gjd' 1 v 1 [ dl o w =Y 9 Y d' 'o 1
amg (22 )laiesnnlunguissuuaz Jonanauiioeniainmesziionsimaduuesiilafidinnlu
nguioguuazdonanaui luseniiainie funiuiin: lifived1Ayn1eada tazMinson tazamy (23)
9
J v 1 @ . <3
WUIINTAABIVDINT 1MAIoUVD AR 0AN D IILIZTINAUIZTN1TARAIUDIcardiac output 1an1iow
A = 1 < Y < ~ 1Y) o 9
1110991N3M38AA9V0Y stroke volume 0819 lsAewludgeorgnamnsonzliulasoaimaduves
o 2 X Y 1 o 1y 9 A g A Ao 1 a '
warlavzminau ldmuny uad ludgeergmilumangeniiongsenang 52-80 Iwua stroke volume 92
' A Yo . = 4 ! Y o ' ~
liaaiio 15y passive heat lasass FanalnluSesnnuuanarsveunauundans iauisanoe

o318 Idog1avaauld (24)

dyw =1 [ d‘ ] 9y A d' an o é’ . 1 [ 1 d’ﬂl
HonNINUGINTY ‘(’J@HLG])'HE‘IHJﬂTil,‘]Jﬁﬂu@iﬂ1ﬂﬂ1@ﬂﬂﬂﬂ’)ﬂluad (tllt)i?ﬂﬂﬂﬂ1iﬂg1uﬂi@u1u
v a a A A 4 ~ Y A '
AL (61-73 ‘]J) U fﬂiﬁﬂﬁ\?ellf]\iﬂ1illﬂﬁellf]\1mf]@]“V]ﬁ’)uﬂ'(,ﬂEJ!JJﬂllﬁﬂﬂlﬂﬂﬂﬂﬂﬂuﬂﬁ)1q531’i’ﬂﬁ
= v & = Aa o A ' I = 3 o
21-39 1 (23,25) eaUU @1‘(’41,1,'613ﬂTihh/iﬁGUf]\Hﬁ@ﬂ‘l/]N?ﬂﬂdﬂﬁﬂﬁﬁﬂ1ﬂ$&ﬂﬂﬂ1§ﬁ@ﬂﬁuf]\ﬁnﬂiﬂ/\lﬁﬂcﬁ
A = (J = 3 J ' A o
YOIravAaANUBIBA 2 taz JanFgIn non-thermoregulatory (U baroreflexes Naananselydl

A AAa Y] 1 ~ Yo = 9
‘ﬂaa@Laa@mmwuﬂuizmwﬂmummmiﬂ@mﬂmmmu



uni 5

agiwamsidenaz ooz

= g‘/ dy Y Y I @ 1 1 ~, o
Gll!ﬂ']ﬁﬁﬂHWﬂﬁ\iuLﬁ'lulmﬂlﬂcuﬂ‘ﬂﬂﬁﬂﬂlﬂulWﬁ‘lﬂﬂ’w?HfJ']fﬁ%W'J'N 19-259 LAZFIIIINANAUDEY

1 = L)) g}; 1 [y o I 1 A 1A "W Y
FEHIN 30-45 1 Iﬂ‘EJ%%LL‘UQIillgﬂ“l/lﬂﬁ’é]‘]J“Vl\iﬂi]iJ’JEJ';:uLm%’JEJﬂaNﬂuﬂflﬂlﬂu 2 NQu ﬂ@ﬂﬁ]i]“lflvlllvlﬂ’é)’é)ﬂ

v
1 = )

o w 1 { o w v o w {3 [ o
Maane naznguitesnmainie aaivazll nqui luldeentdsmendlumeiogunazmeionarau
1 [ VoA o w A g v 1 1% 1 1 1 A o
(2 nqu) nunguieenmaimeniumneioguazyeionaiay 2 nqu) Tesluunaznguazisiuin
nquaz 8 AU ud11d eenmaineTaemsudnsenualenumin Uszuim 65 -70% ¥036ATIMTIAY
Y { A f o o J 1w
youilogega ludosnaiuguauvgii 3246+ 0.40 osruvaHod ANUFUTUNNS 1910 71.69 =
3 = av '
3.78 % 11lu1a1 60 WIN HANSITENY I
] H o w T I 1 v 1 1 % a
1. lunguauieenmaane lunazitlunguisgunsenquisnalau ssuudngagungiy
o < A A4 F = Yy A gy ' U RLE) o w
gasIMsHaunIameszienNuiouluu Tuivas ldunnnlunguinluldesnmaine

v
Y] [J

2. Tunquauiieenmaimegungiunulusianmenasgunginamvisszdinilunguin lu'la
Y
P9NAAINIINT ADIHIIDY
= a 3 = v Y Y 1 A o w o
3. TuszunInadou TaiansuRernusas lumsduvesialy lunguanfieoniidimeazs
H Y s
nnlunguaud ldeenmainmenslusmziniagmseaniainmenslunguisjunaz nguisnalenu
] < = 1 J = J o A Yo G Y o Y
a9 lsnam lumsnyiasstinunelgiuanaenuie lasuanuaseaananuiouaziin v
A [l 1 @ 1 v o w Aaa 1 <
srvvaugagurgiuazszuums liadou lulinauanmenuedaiiisdagynieada ogielsnamly
H 9
nquiieonmaIneniegunaz donanau taawu [HuYeIN1saeUaLon0 Tz UITNAAgUUYN 10
a = = <3 £y o Y VR o w
ANNMAZIZTVUMT IMaRoundaInenNuudasswesaussammauiala ldaniinquii lueenids

Y] (9

1 < [] 1 % 1 o aa
N1y fJfJNlliﬂ@'nllllllﬁWmmﬂ@n\‘iﬂuﬂm\‘iﬁuﬂﬁ”lﬂﬂ]uﬂﬁﬁﬂﬁ
Y
VolaHaUUS
o Aw g).z v v =) v Y o o w ! Y g’;
1.1uﬂ1i‘1/n'3i]ﬂﬂi\1§l llﬂuﬁwllfﬂi')@ﬂWislalﬁN'ﬁ\1QWHiH%ﬂ!%@@ﬂﬂ1aQﬂWEJ§’JNﬂ’JEJ JIUMNNIT

YL a o a o Y

uisreg i foneunIaius Sonsayiuisndu Jovhau uaghgaeiy uazinnuuanag
VDINATINAY
= A o ] 9 1 dy = 9 o
2.5 UM TNIIUIUD I ANAT 1NN Taedin5 1% 1151051 G -Power 1UNTAIUIY
uueamiasiea NIz an lumsinIe
1 ] A d o 1 Y] A 9 ] ) [ dy A Y I
3.nguornalasiifuleiunazionanauaisezidenlierginunnniiioss lamuka

lusesnnuuanawueeiy 1@

20



v Y
4. mstimsdszitiugunmneueenmainielaoly tuudeunNiFona PAR-Q Hagling
nguMsoenmaImeaznguiivonmaime luunuifisunuals Tusesnsdivgurgives
1 Y
FMENDANUTARUNINUYY
= o wa A da! A I 1 o VoA ] o A Y
s.arsumsgnlsgiamuunnuuluFesnnuilueguesormainssunegeds nueuluio
S A @ A o ~ ) d'sl A = [ @ A a 1 9
o3 W30 Waaw viemshnunmlunion wogdinslSudmieanunsFuasanwIndol
lundouinnounis ludaezaenaluFosmslasun)aimedsiinevesitane’ld
Y Y 1
6.01NM3IVBATIUNUNMeNdINTentaIneluanzi lasuanuaseannanuiou
3/ o Y a d' 1 [BN] I~ [ YR | @ 1
vz liinanmsnldeunlasvesannzyesitenme linzilunguisguuaz Jonaeau wun1z v
A Y Y dal = A A =\ g [ g/’ ) [ Sld'
Psnandeauaziaanzduduaundasdinzisemesazinsnaasiud msugnogeon
4 y 1 o w [
MaaMeInsaugeS U8 300—500 HaaaATABUBDNMAINIY 30-60 1T tazly IS

o ] 4 ¥ 4 l ~ 4 a X o w
E]E]ﬂﬂ'la\“Iﬂ'lﬂﬂﬁ"lll'liﬂallu'liDhﬁ}?ﬂhlﬁllﬁ@%?ﬂﬁﬂﬂ31hlﬂi‘(’Jﬂi]'lﬂﬂ31%%}@Hﬂlﬂ@ﬂaju1uﬂ]mzﬂﬂﬂﬂ1ﬁﬁ

ﬂWEJLm$ﬂENﬁ/uﬂTJ$ﬂﬁlﬁ@aﬂllﬂﬂﬂWﬂﬂﬁ@@ﬂﬁWﬁﬂﬂWﬂ

21



UFIIMIUNIN

1. Http://www.nso.go.th/

2. Armstrong, L.E. and Pandolf, K.B. Physical training, cardiorespiratory, physical fitness
and exercise-heat tolerance. In Human Performance Physiology and Environmental
Medicine in Terrestrial Extremes, edited by K.B. Pandolf, M.N. Sawka, and R.R.Gonzales,
Indianapolis, IN: Benchmark, 1988, p. 199-226.
3. Garret, W.E. J.R., Kirkkendall, D.T. Exercise and Sport Science. Lippincott Williams &
Wilkins, 2000.

4.Sawka, M.N., and Pandolf, K.B. Effects of body water loss on physiological function and
exercise performance. In Perspective in Exercise Science and Sports Medicine: Fluid
Homeostasis During Exercise, edited by C.V. Gisolfi, and D.R. Lamb. Carmel, IN:Benchmark,

1990; 3: 1-38.

5.Werner, J. Temperature regulation during exercise: an overview. In Perspective on Science
and Sports Medicine: Exercise, Heat, and Thermoregulation, edited by C.V. Gisofi, and D.R.
Lamb. Cammel, IN: Benchmark, 1993; 6: 49-84.
6.Mack, G.W., Nose, H., Takamata, A., and Morimoto, T. Influence of exercise intensity and
plasma volume on active cutaneous vasodilation in humans. Med. Sci. Sports Exerc.1994;
26:209-216.
7. Cheug, S.S. and T.M. McLellan. Heat acclimation, aerobic fitness, and hydration effects on
tolerance during uncompensable heat stress. J. Appl. Physiol. 1998; 84(5), p.1731- 1739.
8. Jose, G.A., Teller, C., Andersen, S.L., Jensen, F.B., Hyldig, T. and Nielsen, B. Influence
of body temperature on the development of fatigue during prolonged exercise in heat. J. Appl.
Physiol.1999; 86(3): 1032-1039.
9.Windle, C.M., and Davies, N.J. The effect of fitness on performance in a hot environment
wearing normal clothing and when wearing protective clothing. In Seventh International
Conference on Environmental Ergonomics, Jerusalem, Israel, 1996; 209-212.
10.Sawka, M.N., Young, A.J., Latzka, W.A., Neufer, P.D., Quigley, M.D., and Pandolf, K.B.
Human tolerance to heat strain during exercise: influence of hydration. J. Appl. Physiol. 1992;
73(1): 368-375.
11. Drinkwater, B.L. and Horvarth, S.M. Heat tolerance and aging. Med.Sci. Sports 1979; 11:
p- 49-55.

22


http://www.nso.go.th/

12. Wagner, J.A., Robinson, S., Tzankoff, S.P., and Marino, R.P. Heat tolerance and
acclimatization to work in heat in relation to age. J. Appl. Physiol. 1972; 33: 616-622.
13. Pandolf, K.B., Cadarette, B.S., Sawka, M.N., Young, A.J., Francesconi, R.P. and Gonzalez,
R.R. Thermoregulatory responses of middle-aged and young men during dry-heat
acclimation. J. Appl. Physiol. 1988; 65: 65-71.
14.www.fitnesszone.com.
15.Gagge AP, Nishi Y. (1976). Physical indices of the thermal environment. ASHRAE J. 18 :
47-51.
16. Inbar O, Bar-Or O, Dotan R, and Gutin B. Conditioning vs. work -in-the -heat as methods for
acclimatizing 8-10 year old boys to dry heat. J.Appl.Physiol. 1981;50: 406 - 411.

17. Haymes EM, McCormick RJ, Buskirk ER. Heat tolerance of exercising lean and obese
prepubertal boys. J.Appl.Physiol. 1975;39: 457-461.

18. Buano MJ,and Sjoholm NT. Effect of physical training on peripheral sweat production.
J.Appl.Physiol.1988;65: 811-814.

19.Sato K. The physiology, pharmacology, and biochemistry of the eccrine sweat glands.
Rev.Physiol.Biochem.Pharmacol.1977; 79: 51-131.

20.Falk B, Bar-Or O, and Mac Dougall JD. Aldosterone and prolactin response to exercise
in the heat in circum-pubertal boys. J.Appl.Physiol. 1991; 71: 1741-1745.

21.Verde T, Sherphard G, Corey P, and Moore R.(1982). Sweat composition in exercise and
in the heat. J.Appl.Physiol.1982; 53: 1540-1545.

22. Wyndham CH, Benade AJA, Williams CG,Strydom NB, Goldin A, and Heyns AJA.
Changes in central circulation and body fluid spaces during acclimation to heat. J. Appl.
Physiol. 1968;25 ; 586-593.

23.Minson CT, Wladkowski SL, Pawelczyk JA, and Kenney WL. Age, splanchnic
vasoconstriction, and heat stress during tilting. Am. J. Physiol. Regul. Integr. Comp.Physiol.
1999; 276 : R203-R212.

24 Dunbar SL, and Kenney WL. Effects of hormone replacement therapy on haemodynamic

responses of postmenopausal women to passive heating. J.Appl.Physiol. 2000;89: 97- 103.
25.Shiraki K, Sagawa S, Yousef MK, Konda N, and Miki K. ( 1987). Physiological responses of

aged men to head-up tilt during heat exposure. J.Appl.Physiol. 1987;63: 576-581.

23



Fo-uwana HAL.AT. 215 I
(MHIBINGY) Asst. Prof. Dr. Waree Widjaja

o v o [

swalszaninIdeusiana (1)

ety

o o A v A 4 =S ~
@1%13‘EJ‘IJ38%TZJ‘I/I‘c’ﬂaEJTVI‘c’JWﬁWﬁ’@iL!ﬁ%mﬂIuIﬁ‘c’JfﬂiﬂWW

YHIING1AINHAD
1 A PN 1 Yy 9 v J
nisnunegnaaae lansou Insannuay Ingens

U

InndeInenmaniazma luladnsnm

UMINGIaINHAG

999 D.WNFUUNAFIY 4 9.F18181 D.WNTUMUMA 2. UATIgY 73170
TN 0-2441 - 4295 -8  IN3a13 0-2889 - 3693

E-mail : waree.widjaja@yahoo.com

Usziamsfnmn
Wayauen (e333ne1) wnInendosenlnla Uszmadiilu w.e. 2535
Y In (@33901) riInerasuiag w.a. 2530

UTaes Werua) NrINeauNRaa WA, 2524

sziamsnanu

W.A. 2524-W.9. 2528 Wewalszdims Isanenuadisy

WA, 2535-W.61. 2537 ©19138 MAIMNETIING ALINNMans uIneautiaa

W.f. 2537-N.71. 2538  Post doctoral fellow (Physiology) The Institute of Public Health,
Japan

WA, 2540-W.61. 2546 ©101381/52T1mAINaITINen dnindInInenmans
unImeaoma lulaggsuis

WAL 2546-W.A2552  HFI0eans 1158 Mndna3sIne dninininemans

uIneaema lulaggauns

24


mailto:waree.widjaja@yahoo.com

o EZR A v A 4 =S =)
W 2552-1091u  driemansinsdimeagInemaasuazina lulagnsnmm
YHIING1AINHAD
7. sgInuusHIg
9 Yo ¢ A A A o ~
WAL 2542-W.71. 2544 H3I8RBIMI8MIgUaIATOIN MM aasIazima 1y Tag
uInedema lulaggsuns
=l = [ a v Aa 4
W.A. 2554-2559 sounnUArIMIANEaILT Y IeasInemaniias

A TuTagn1INm YM1INedeunaa

8. @19139MINLANUT N (LANAININFAMIANYT) 521d11IHINT

a o w a 4 a 4
ﬁWJ'lﬁdﬁi'J‘V]ﬂTﬂJ@QﬂTi@@ﬂﬂTﬁ\iﬂTﬂ INIMAATTUNIN 'J‘V]Eﬂ?nﬁﬁiﬂWiﬁW’l

9. NMUUIMIININT

9.1 AULATINMI IATINMINANHANGATINA TUTaBN TN 29 Gainy W.A.2545

9.2 aaiznssuMsdoviaguantaindnyisza S yapguiiuga a1d1Ine
YoIuWangium Inpadsanvyal (D 4510086) uvinanoaoma luTaggsus
Fudi 26 NOBNIAN W.A. 2546

9.3 9115 MANAOUIN ICBU 406 Ergonomics 11111901304 Thermoregulation 1
FZAULTYIAT IMBIAIUIUFIA WHIINBIAINTAD

9.4 10135 TALAOUIH SPSS 614 AT 04 Exercise in Heat WuszAutimdiafnyn
vangaslSyan InuazlSyaen momansnsim v Inodouiiag

9.5 AULNTTUMITOUINGTNUT tinAnu A Ineds nangaslSyanIn
wiInedsuitan wedsiand Uinansna aviliziiai 4237896 SPSS/M
25 WUNAN WA, 2546

J o =R v A

9.6 ANULNITUMIADVINGUNUT UNANB ARG Hangassyar In

9
L A K

unINedeuaa Wetlozgns f3ne 1wvllsziiad 4336502 SPSS/M
27 AUBIBY WA, 2547
a v A U % = a A 1 g‘J 1=

9.7 MensdouinizeuszAUTTovaeved Insansyr Teantln A 1-2 aguall
WA, 2544 - WiTag1in
a 9 % g’/ 1 = Y

9.8 INYINTOUINATNIANATOU HANTAT 2 AN W.e1.2545 - ViTagaiu

9.9 datszauINm Bl iams Gesaugagunginieg : unumvesszuy Tnaeu

Aa a 4 4 a 14

Tadiauazszuumiels & 81A1539M3 LAz gUINT0URINYINAATIAL

malulad yrinmedema Tulaggsuis TusznaIun 23-25 WY W.A.2546

25



9.10 AmznssuMIUIETdnindnInnaans w.a.2548-W./.2550
9.11 AMZATTUMIINNANGATINGNAATUUNA ENVIININGIANAATAMITAW W.A.2548
9.12 AMLAYNTINMITAYTTAMMIIMeaaiuazma TuTaduralseme lne
A%ad 11 n.at.2548
9.13 Aamznssumiaou Iaseiinninus dnAnuiudiaineds vangasilSyann
WMINEIABUTAA (30100 §3871 0UNI1 1AV 52167 4636986 SPSS/M
6 UNIIAY W.F.2549
9.14 Aamznssumiaeu Iasesnineinus WnAnyiudiaineds vangasiSyann
UMINEIAINTAR WIS 33 18710 18U 529107 4636982 SPSS/M
6 UNIIAY W.F.2549
9.15 AMZATTUMIAOUANOTNUS sinAnEusAaIneds nangasTayanIn
YNNIV ULAY UNE1IORTET g% 1av1)328169 465070032-1
1 AUEIBY W.A.2549
9.16 Anseganailumsiiannsan Insaimsitessauiadiadne aininenanasuay
Sranssuenans o3 unuaiLaUIINNB MU ANEIBA 100T) W.A.2549
9.17 ennslumsevsuFafiamsnedinnmeaainisim Tussnnesudi 24-25
NYENIAN W.A. 2550
9.18 Anensan luidve misenmasmenumsaiiuaiugunin InuinfAnm
wervrataia IR 2 S1au 140 AU Inerdeweuaususrruil uasTIEIN
il 30 uns1Aw WA, 2551
9.19 AMULATIUMINAUINANGATNIL AN AATUUDNAN (HANGAT 111 2551) V13K
wenwa dnindnunnemans uIneaumaluladgsuis
9.20 AiFEI A AINeaRs MImnT s Inenseensidine lulasinsaddin
i quémsnvurialszme lne aa 3 Wt 2551
10. Hau3sen 185umsanuinenns
10.1 Tokuo Yano, Waree Widjaja, Kazuki Shirakawa, Chang-Sung Lian, Takahiro Yunoki
(2015). Coherence between tissue oxygen indexes in vastus lateralis and gastrocnemius in
repetition of impulse exercise with high intensity. Acta Physiologica Hungarica. 102 (2) :

190-197.

26



10.2 Tokuo Yano, Waree Widjaja, Kazuki Shirakawa, Chang-Sung Lian, Xiao Zheng ,

Takahiro Yunoki (2014) . Synchronization between tissue oxygen indexes in vastus lateralis
and gastrocnemius after impulse exercise. The Bulletin of Research Institute for Graduates
School of Education, Hokkaido University 121 : 51-62.

10.3 Amornpan Ajjimaporn, Waree Widjaja, Thyon Chentanez (2015). Stress level and
simple reaction time changes in the injuried workers of the industrial rehabilitation center,
social security office, Ministry of labor, Thailand. Journal of Medicine and Health Sciences
22 (3); 15-23.

10.4 Pattama K., Waree W., Vorasith S., Amornpan A. (2015). The acute effect of exergame on
haemodynamics responses in sedentary and active young adults. Journal of Sports Science

and Technology. 15 (1): 121-130.

10.5 Siyarat T., Waree W., Vorasith S., Amornpan A. (2015). The acute effect of interactive
video game on brain function in elderly. Journal of Sports Science and Technology. 15 (1):
131- 140.

10.6. Kewalee Wiriyaweerawat, Waree Widjaja, Metta Pinthong, Thyon Chentanez.

(2014). Effects of Interactive Video games on Psychomotor and Cardiovascular Responses
in Elderly. Journal of Sports Science and Technology. 14 (2): 75-90.

10.7 Sirikun P., Waree W., Amornpan A. (2015) The acute effect of cold showers recovery
method on core temperature, heart rate, and thermal sensation scale after exercise in hot
environment. Journal of Sports Science and Technology. 15 (1): 91-98.

10.8 Duandara Awilai, Waree Widjaja, Chaiyos Auamchan, and Thyon Chentanez. (2012) Acute
effects of hot yoga on cardiovascular responses in experienced and unexperienced hot yoga
practitioners. Journal of Sports Science and Health 13 (S1) : 213-222.

10.9 Waree Widjaja, and Patacha Krasaesieng, Sajeera Kupittayanant, and Nattawut Thanee

(2011). Effect of Wai Khru Ram Muay Thai and Yoga Training on Physical Performance.
Journal of Sports Science and Technology. 11 (no.2): 107-131.

10.10 Suchada Saovieng, Waree Widjaja, Thyon Chentanez and Rungchai Chaunchaiyakul.

(2010). Rapid Palm Cooling on Physiologic Responses and Anaerobic Performance during

Simulated Tackwondo Competitions. Journal of Sports Science and Technology 10(S2):
239-245.

10.11 Yukcharoensap Sudjai, Widjaja Waree, Limroongreurat Weerawat, Sinphurmsukskul

Opas. Study of elbow support compression in amateur golfers using electromyography.

27



Proceedings of 4" International Conference in Sports and Exercise Science 26-29 March
2013, Thailand, p. 433-436.
10.12 Cherngkhunhod Pongsak, Widjaja Waree, Pinthong Metta, and Chaunchaiyakul
Rungchai. Effect of elastic compression stocking on muscle fatigue during exercise.
Proceedings of 4" International Conference in Sports and Exercise Science 26-29 March
2013, Thailand, p.360-364.
10.13 Pornchai Leenoi, Waree Widjaja, Rungchai Chaunchaiyakul and Metta Pinthong. Effects
of Elastic Compression Stocking on Cardiovascular Responses during Exercise. Proceedings
of 4" International Conference in Sports and Exercise Science 26-29 March 2013, Thailand,
p. 372-378.
10.14 Nguanboonmak Pramual, Widjaja Waree , Limroongreurat Weerawat and Chentanez
Thyon. Effect of Exercise Training Using Interactive Video games in Elderly. Proceedings
of 4" International Conference in Sports and Exercise Science 26-29 March 2013,
Thailand, p. 418-422.

10.15 Inthiraj Ananthapat., Widjaja Waree., Chaunchaiyakul Rungchai. Effect of water intake on
energy expenditure and cardiovascular responses during hot yoga. Proceedings of 4"
International Conference in Sports and Exercise Science 26-29 March 2013, Thailand, p.
364-371.

10.16 Sitthiracha Pairaya, Limroongreurat Weerawat, Widjaja Waree and Chentanez Thyon.
Balance Training using Interactive Videogames in the Elderly with Fall Risk. Proceedings
of 4" International Conference in Sports and Exercise Science 26-29 March 2013, Thailand.
p. 406-415.

10.17 Thatkhwan Maturachon, Orawan Kaewboonchoo, Srirat Lormphongs, Waree Widjaja.
(2015). The effect of training program on reducing low back pain among garbage collectors:
A case study in Thailand. Proceeding of the 2015 International Hokkaido Forum
Organization Behavior, Psychology, and Education. 23-25 June, Hokkaido, Japan. P. 254-

258.

International Conferences
1.Waree Widjaja, Duandara Awilai, Chaiyos Auamchan, Rungchai Chaunchaiyakul. Acute effects
of hot yoga on physiological responses. International Convention on Science, Education &Medicine in

Sport, Glasgow, United Kingdom. 19-24 July, 2012.

28



2.Waree Widjaja_and Patacha Krasaesieng. Effects of Wai Khru Muay Thai training on physical
performance. The 3" International Congress on Physical Activity and Public Health, Toronto, Canada.
5-8 May, 2010.

3.Waree Widjaja, Kazuaki Yamashita, and YutakaTochihara. Comparison of thermoregulatory
responses of Thai and Japanese students in a hot environment. The 10" International Conference on
Environmental Ergonomics, Fukuoka, Japan. 23-27 September, 2002.

4.Widjaja W , Nguanboonmak P, Chentanez T1. Effect of interactive video games training on
hypertension in elderly. European College of Sports Science, Amsterdam, Netherlands. 2- 5 July, 2014.

5. Nguanboonmak Pramual, Widjaja Waree, Limroongreungrat Weerawat, and Chentanez
Thyon. Effect of Exercise Training Using Interactive Video games in Elderly. The 4" ICSES
Conference, Bangkok, Thailand. 27-30 March, 2013.

29






