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Exercise as an Anti-Hypertensive Tool: Scientific Mechanisms
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VN

Iiﬂmmé“uiaﬁ@qwmUﬁﬂsﬂﬁwmﬂ
flanuaulafavmzialaduan (systolic blood
pressure; SBP) 138 annuaulafiaumeniala
AR A7 (diastolic blood pressure: DBP) LN
NIMRIBLMINY 140 3o 90 Uaatuasdsan
audey dainlsavasszuuralauazvaan
\Raa (cardiovascular diseases; CVD) ‘ﬁlwuvlﬁ
vauludszminsnatoaiwanialan a1nns
JNa9uveIaIansauINulan (World health
organization; WHO) wu31%121an RHEHIED
awaulafagendudlnguinds 1.28
Wi uaw Tasaamsaiinluswanit 46%
j@”ﬁdﬂtﬂuisﬂﬁag Tuwmefilsanalnofinuin
f5waudthegininis 13 dAuanlud 2557
waziudwiAay 6 wanlud 2561 fn1y
Usziliuwidszinalnodasgyifoaldinolu
ms%’nmgﬁfﬂaUIiﬂﬂaﬁuﬁuIaﬁmqaﬁu’]ﬂﬁaﬂ
82 8,000 AUBUING 2T 1WIBUTZTINT 10 8%
au (nsuauqulin, 2563)

lsnanudulafiags lagianzagnabs
mﬁ@ﬁmwd’uiaﬁmmzﬁﬂﬁ]ﬁmﬁga%%a
isolated systolic hypertension (uangdAzy
AnalwiAaanusunaiuiaioizds 9 e
(Oparil et al., 2018) 39iIudnnilaanurine
WN@T’mm'ﬁ’l‘SmQ?J (Carretero & Oparil, 2000)
a5 dndasniiznisdesnuuazsnunlsn
ﬂaww@”uiaﬁ@lqoasi’ml’fm]”amﬂfu wgaf':mm@;
msLﬁ@BﬂmmﬁuIaﬁmqaiful,ﬁ@"l,ﬁmn%mU
U998 13w 7998191 uWugnysy Jadw
NIRIRETIINGT wazTasueIuFILIasan
(Egan et al., 2014) @28819LT% 15A8U, A

ﬁa@iaﬁwgﬁu,ﬂ’]sﬁml,aanaaaﬁmnLﬁu, N3y

lasuinfannniin, mslasulduaaidoaunay
waaENUSumen AnaLAsoe, E]’]EJ“?]ILﬁI&J&J’m
dw wAsnmsleaiauuuiiiesfis (sedentary
lifestyle) lagiTasuivinlwifalsaanuaulafia
897196 % sanalFpdan1sTulodsy (sodium
excretion) N1 TAOUAUOIVAINADALAD G
(vascular reactivity) LA LIINITHA REER
nauitarala (cardiac contractility) Fualidn
anudunusnlunsaaideatfud (total
vascular resistance) LLazﬂ%mmﬁa@ﬁaaﬂﬁnﬂ
walalunflauf (cardiac output) anas lag
nalnnilefigna de Sanufadndvesnis
Y91UILTAAYHIINADALRoARAUNG
(vascular Endothelial dysfunction) (Feletou &
Vanhoutte, 2006; Endemann & Schiffrin, 2004)
s?j'omil,ﬁ@mwu@”uiaﬁ@;jaiui:U:m’m:‘ﬁwmﬂ
valasiaisuaznsrinusenasalien lag
mww:ﬁwﬁfaﬁguﬂmma:fﬂuq@maa NIIRRD
LRaaLad (Brown & Haydock, 2000)
droanuninadalinanuaulafags
tAganuisasanlddrelunissneiuas
nat1aApraInTldiiauaulaiagelu
szozen? B ldgmamiuwanislunisgua
nwliannuanlafiagslaslidaslgdsn (non-
pharmacological treatment) Safianlginauass
NaTN9LABIR a9 NetasnINNNT TN tewn
msUSuL Saunwgdnssunisaingia nns
sulsEmuornIfiaaanisrnwaialouas
WaeALADN ANaIRIINTIINIA Lause 1wl
fennseantiasmeidudszdr msfnsIae
wanpaluladnnfanavasnisaaniiadnie
GaN1TAAAINNAULATAGA (Rossi et al., 2012;

Wellman et al., 2020) UNANNIATIEHBANY
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(meta-analysis) T8I ITLAY sTmiLLu:ﬁﬂﬁgT
ﬁﬁmmL%"m@iamnfluhﬂmm@”ﬂaﬁ@go
sanmasmetindszsnionalunsassiulu
\{lasdunian (Noone et al., 2020) waNINHES
wuimseanmssmeuuuuelsiinienaunin
JLAULUNRIRINITATAENLIAANNAK AR
gald Tupmefin130onAN8INIBLDULIIGIH
wuufnisiasenlniiaudas (dynamic
resistance exercise) Fruaaninuanladia
gmeialafuad uazanuanlaiavmenala
AAN8A7 (Ghadieh & Saab, 2015) g4 lsfiau
msfinsnfanalnfiinannavesnisaanias
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mMIsaanfasmelunmIaaninuauladia
1. MsaanmatnaLazaNNawlaia
1.1 HALBYUNAWVDINIIDONNIRINYAD
ANAKlana (acute effect of exercise on
blood pressure)
1.1.1 nnveendiadneuuuuelyin
(aerobic exercise)
luszninsmseandiasmeuuuualsdn
sz@'fumﬂmwmryﬁ]xﬁ@i'}gaifu Farnlidnng
IRNAUIITND5 (heart rate; HR) waznnsaiue
289% 213 (cardiac contraction) % 3 8
Uszdintarinnisdudaivesnala (ejection
fraction: EF) G9gsnaliiinisiudSunmiien
finanannwala (stroke volume; SV) Lazn3
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(Mechanoreceptors)

(Metaboreceptors)
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anuatlunalnud
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wwinadadesluudinaiusonna
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AAFVAYYI1U T sioinmslviadanu

Ao T 1 ssinunad

(uadan soUARINIAT)
A

¢ 2 2
WINBIENUNAD:

1 msnandveandle T vites

T ﬂ'J1NVI-"I’MTI1uﬂ1U1NTT

MMIABLFBDILWAILANIINNAINNTH%
NRNHRIWBITaS LUULAzIeuuYTean
(neurohormonal mechanism) (gﬂﬁ' 1) LR
A8 AN usadusiaunslunaaalian
(hydrostatic mechanism) %dﬂ’;’lll@ﬁbiﬂﬁ@mmz
ﬁ'ﬂaﬁud’aﬁgaﬁmfmﬁmmmsﬁuﬁwad
wladndn luvmeiianueulafiavmeiala
ANUAINARINI DA auTIAITIL T UHAIINAY
FUNTUIINTBINABALAEAFINUAY (total
peripheral resistance; TPR) a@aaJd31nn1y
YPBEIVBINAEALREA YN lrA1ANaulaRe
Laﬁﬂiu%aamﬁammd (mean arterial blood
pressure; mABP) LA 4 wudlsuanin
(Ghadieh & Saab, 2015) H9H4N1TABL WA
aIna9zulINasINUTEa AR ATy

NN388NMKRINNY (exercise intensity)

T anuaiiland

1.1.2 N1788NHIRINILLLULIIGIH
(resistance exercise)

NN380NANAINILUULLIIATWRINATIN
TanusulafanigasdlRudnuinnininig
sanmasmeouuuwelsiin Godunaniainnms
AOUAWAIAENITLUROWLYRIAINNA
(pressure reflex) Galuvme flsansiasniy
LUDLSIH% NIRAIV0INEULHe (muscle
contraction) azvinlwaauanlundwiita
(intramuscular pressure) go‘i‘fuua:%:f@m’na
Aslvavedifionluraoataonlasd
fanarnld anudumunsluraeaifienutas
W wazvinlwanusulafialurasaiion
waaLRududa e wenanit n1seandnasniy
LLmJLm@ﬁu{]'aﬂi:@jum”a%'ué'tyrywm?a 137137n

MILARDW LAY (mechanoreceptors) URZAITL
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Fugimasiainnisldndasnu
(metaboreceptor) 719 ga1olundy ilavad
ruwazsssy sl Sigudnativedszuy
walauasnanalae i auIFIBLUAAR100 LRSS
1@ (Medulla oblongata) F9azasqmyny1aely
mzﬁuﬁ'ﬂaﬁmsﬁw‘i’amn%mﬁaLawuzLLia
fuwnuwnslunduile ssiwnsaeningg
AMBLULLIIAUII¥N 1A SBP waz DBP gIni
mseenmasnekuuwalsdn (Cardoso et al.,
2010) (317 2)

ANURAINITEBNAININIY AINNA
Tafiarsgasaazanasrinfiuaziardininen
Uné $9158n91 anwaulafiadimaseantia
N8 (post-exercise hypotension; PEH) LNA31N
N13288AIVBIRABALREA (vasodilation)
Tagansluasnoanlos (nitric oxide; NO) finad
mnwna&iﬂﬁaqnwiumamﬁa@ (endothelial
cell) %\1mif:%ﬁaomﬁ'ﬂmim:@umnmﬂﬁu
ya9n13lnavasiaan (blood flow) 7Ll uman
ANNTBBNTHNAINIY (Kapilevich et al., 2020)
wanaNit PEH g91A81Ta9R 0NN 57904
JruuUszamanluaauazsaslun (neural and
hormonal-mediated pathways) lunisdy 2]3\1
nualsEsInSunnannaInIsaaninadnie
(post-exercise sympathoinhibition) 713\‘1 f:l,ﬁ@v[ﬁ
I anasnseaninasnouuuuelsinuas
LULWIINIT LLﬂ$°§%8§ﬁUi$@yﬂﬂ31N%ﬁﬂ
(intensity) Waz3z821987 (duration) AlElun13
panfaINeeY wenaniinnsiia PEH snas
‘wumnlu@ﬁtﬂumqm”uiaﬁ@]qdﬁ"l&ivleﬁ'umi
%’ﬂmtfjmﬁﬂuﬁ'ugﬂaﬂﬁl"ﬁmﬁalﬁauﬁ'ﬁﬂuﬁ

= e a a d Y 1
Nﬂ’)']ll(ﬂ%lﬂ'ﬂ@]ﬂﬂ@] aﬂ‘ﬂ\‘iﬁx‘]WUNﬂﬂﬂﬂﬂ’N‘l%

myeanmasneluiin (water-based exercise)
LWalneununNITaaniIadn18unun (land-

based exercise) (Bocalini et al., 2017)

1.2 HaszaL8NNVBINITHNBBNNNAS
NMMUAaAINNAWLAAA (chronic effect of
exercise on blood pressure)

INYIRYLITANTASAITAWIUAS
a‘ﬁiﬁsa Lu3N1 (American College of Sports
Medicine; ACSM) "L@TLLu:ﬂﬂﬁQﬁLﬂuImm’m
@”uiaﬁmgaaaﬂﬁwé'aﬂmeLuuLLaIsﬁmﬂmJiz@ﬁw
athavias 30 wifilunn 9 finnuninazey
dnunand (Uszunm 40-60% vaduIunmnshs
28NTLARFIFA) TINAVNTANTIRINBUYY
wsadwuuuimaaaanlnirindie adreias
3-5 Sudadlansk NaunEnIzaulInNaN
23 Tudadla1’ $1u% 8-12 AssdaLTA
(Uszu1th 60-80% maaﬁmﬁfﬂﬁmﬂvlﬁgaq@)
(Pescatello et al., 2004)

1.2.1 nMIRnaanfasmMeuuuwalydn
(aerobic training)

ANTANHILLUNNTILASIZRBANY
(meta-analysis) 31%3% 2 L%ia\‘l WUIIN1T88N
ﬁwé’ammmuLLaIsﬁﬂﬁﬂ‘s:ﬁw%Na@iagﬂaﬂ
mwﬁu‘[aﬁ@guﬂuamamﬂ ANNIINAR DI
LL?IJ‘]JE*j&JLLﬂ$fJﬂ@;Nﬂ’]Uﬂ3J (randomized control
trial: RCT) Tasldansadasiidnnuanladia
goaanﬁwé’ammmmakﬁﬂ AszauANURIN
Urunans tdwlaan 60 wINszezLIan =4
fUa 3708 SBP la 8.3 fafinasyUsan
(2971319 -10.7 014 -6.0 Aafiuasdsan) uaz

DBP 'la 5.2 fadiuasusen (129529319 -6.9
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14 -3.4 Jafluasdyan) (Comelissen & Smart,
2013) UATANNIANIAILNITNARDIULLFY
LLazﬁﬂq’wmqu $71UIU 27 1389 91N
oaEaasInaa 1,480 aw laglevinmsdnmn
WaT8INITEaNANaINELULLalsinAeaa
anuaulugiisanuanlaiags wuda 4
ALa8p09 SBP anaY 10.8 JaaLuaslyon
LaA1LaAe DBP aqaad 4.7 Saaluasisan
vasigawuinnsesndiasneuouualsing
Trglunaannuanlafaadralivedraynig
ghd Aan1seanfaIngnszauaNuRENLL
Nad (> 60% VBITWATFIFAMULNUF 18)
Fwlduazvindaiiaosdudszdruinnin 12
sanvauly (Borjesson et al., 2016) Waz 3
WUFINN500NANRIN18AI8S NI WA T2 A
AURUN 50% va4n17ldaanGLlaugige
(maximal oxygen consumption; VO,max) v
VA 12 FUaNR TrsananuanlaRaLazsls
Lﬁ"umimmsm”waomamﬁawé’agﬂ%ﬁzu
mM3lwa (flow mediated dilation; FMD) Tugtlae
mméi'uiaﬁ@qo WaNNALTINLIN MIRNeE
$NT81% NILAUANAEN 50% Va9 TNDF
#1389 (heart rate reserve; HRR) LJ%i181%n
an TroAnszanluasnaanlodludon 99
FNABTLALATINUAITANRIVBIANNAULAAA
lundlipruadszddon adrelivedian n
80a

1.2.2 MIRNNBONTAINBLULUIIAU
(resistance training)

NATBINITANEANTNRINBUULLIIAY
danmsaaanuanlafialudagiudsliddasy

AWUTA NNIANBDLILATIZR AN

(meta-analysis) Lmuﬁﬂq’wmuqu INWIW 64
1309 I@ﬂmmaﬁmﬁﬁmmﬁﬂaﬁmga un
2,344 au Gefonaaasizuim 15% 013
IFanuiaananuanlaie d9lwonmaiasaan
Asanmalasldussduuuuinisindanlen
TIu@08Y (dynamic resistance exercise)
Us2naudis N30aninaInIguuDuLIIe e
AURINTZAULIWNANY J2821987 2.8+ 0.6
§Uansk 48 — 6 TalusdoaUad s T
a9 SBP leUszunas Safiuaslsen uas 0.4aa
DBP ladUssumw Jadtuasysan 0.4
(MacDonald et al., 2016) N1 3AN 1LY U
S5 Ra AN uEnFuRiewLIINIRnULUULS
FAIN31aR 0w NI EINATIDAAAITNA T
lafialans 4 ﬁaﬁmmﬂiawlugﬁﬁmﬁmﬁm
damaduanuaulafiags adrelsiaiuns
Hndreduldgsnalunisanainuauladalu
Ak ﬂﬂaﬂw@wuiaﬁmgd (Cornelissen & Smart,
(2013 uazgIinsansneuniUSouisy
NAYBINITHNLULLIIABLAZANTRNLLULE LS
iin daanuaulaRauazn1TudiaIvainasa
Lﬁaﬂiu;ﬂ”ﬁﬁmmL?&Jd@iamﬂﬂumm@”ﬂaﬁm
qaLLa:Q"‘iJaﬁmmﬁﬂaﬁ@qﬁw:ﬁ%ﬁa NAVBd
ANTANBINUINNITHABUULTIa WL T u

2821981 4 FUARTILAAAINAWLARA LaLL6

=

FINALNUNITUTIAIVDIVRDALR DN LU The T
nsdnuuunalsdntisanauawlane be
InatAuInNt ANNILITIURANITUDIAIV D

A o ' o ' o .
ma@mam‘Lunqmmammmma"lm (Collier et
al., 2008)

2. NalNVBINITAANNIAINILADAIINAT
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Tatia (exercise mechanism and blood
pressure)

2.1 nalan19szuulsean (neural-
mediated mechanisms)
A ° o an
L899INNIIVII BV AITLUUUTZ RO 6 Ll @
(autonomic nervus system) lagLlaniznng
R UV ITZULFUNUNANFINA laaTIdanS
UTUAIVAIANUABIARA LAZITWITURAIUTY
wudwgﬁfﬂaUmm@”uiaﬁ@]qaﬁmsﬁﬁmmad

a a n:i ca' J 1 =
JeuuUTEaINTIN U NANNILANNTUD 1IN
o o, @ A a a [ a [
vodepilalSouifsunuandndlulie
LAUIN % IV mMENIToanNtIaINIY TSUL
U NTININENATANTUTUAIANTUAY
LAUANMNRBNUVDINITAANAIRINNY NENIAA
AN LU W AN TN B H NI NV ITZUY
UL NNIINTUNUNANLTWKan Llatsuaan
fNRINIEANIVNINUBITLUUUTERINTUNILN
’~ ' e o A & A
fnazAas 9UsUANNNIINTBl WY BAENTZUD
WITITUNUNANYIIIURNNI LAaRINITD
Uszidnlaarnnistaaiainundsdsiuvald
8AIINSLAUVBI%21a (heart rate variability;
HRV) WUI8ATI8§IWIZRINNIZUUNITITUN
=) =) =) &/ @ =)

idnuazFuwindnduagnusiiavasnizaan
89N (mode of exercise), ILAURNTINNN
N9, LLa:LLsaﬁﬂszﬁﬁﬁ'ﬂm”a%’ujm’m@”w%a
115831 TNLABS (baroreceptor) INNNTTAN 1N
AaurinuINluanaantaInuaI18n1T%
INTUIW BAINFIBAINANNILLURBUINN 4:1
Tuamewntdw 1:1 NAITURTN 65% Vad
AUEINITOFIFA RRIDINBWALANT
R aIa8195aL5 0% 1:4 N1 75% vald

ATTURINIINFIF (White & Raven., 2014) ‘%\‘]

SATNEIRAINENIFINAlALATINUNTLAND Y
Yo nueulafialusmsaanfaInamilua
ﬂﬂﬁuazgﬂwmmﬁﬂaﬁmga (gﬂ‘ﬁ' 3) (White
& Fernhall, 2015)
Lﬁa%q@ﬂﬁaaﬂﬁﬁﬁ'\m’mﬁuﬁ ANNAULARAL
Usuaraaasuazdininumennyiliiienaz
anuanlafadnssoantnasniy (PEH) 9
Ag2T9nUn1TU5Ue29895: U052 RN
80 LUNALTUN® NA1IABTZUUNITITUNILN
fndsudavinamnnivwluy s iszuudunim
ANAN9IHAARS BaNANNRSITNTEUINANT
UTUAVDIIITNMINDLRHDIANABAIBNITI
\SavadunseStWang (baroreflex resetting)
mﬂmim:éjmaaﬂﬁmLﬁaﬁlﬂwmzaaﬂ
AaIm oA as AWl iuAIN LG wIzUL
1J328MM&IUNANI (central neural pathway) LAz
N19LauwIzuudIerIngInlany (peripheral
pathway) mumjuL%aﬁﬂi:aﬁﬂIuﬁﬂuauaaﬁ
%a’i’l Nucleus Tractus Solitaries (NTS) LLa g
Ventro lateral Medulla (VLM) 28432 01UU328 1N
§F1%Na1d lagn1snasansalnutiulaa
(Substrance P) #9810130M38 03N TY97%
o952 UUUTZEING HAwFIuALTENIN
Intermedio-lateral cell column (IMP), Caudal-
ventro-lateral medulla (CVLM), &< Rostral-
ventro-lateral medulla (RVLM) RINAEL ﬂgdmi
NAAIVIRADALREA (vasoconstriction) 2991
lhviaealdondsniuena @l (vasodiation)
dotitay uazdonarilianudiuniusiul
NAOALRDALATAINAULARARARIANEIAL
(gﬂﬁ' 3)
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aueam

Nucleus Tractus Solitaries
| \
|

1

| y

|

1

|

|

10T Caudal Nucleus

Tractus Solitaries

i
e ra—" _\.
(Baroreceptor) +

Bubstance P

| [ +@7

ofinosuTson
GABA
(muscle)

|
|
|
|
L

s

/ Ventro-Lateral Medulla

Jwvamai

nowoenniadnw (Pre-exercise)

i (During Exercise)
¥ (Post-exercise)

TN
ANOIAIU Ingermedio-
Lateral Cell Column

viaoaiadavand
(vasoconstriction)

Ellﬁ 3 LLN%JT]WLLﬁ@Nﬂavlﬂ‘ﬂ’]\ﬁmJ‘]Jﬂ‘izﬁ’Wl’%’]ﬂﬂ’]iaaﬂﬁ’]iﬁ’\‘]ﬂ’]ﬂ anuItia: GABA, Gamma-

aminobutyric acid. (@T@LL}J@G%’m Halliwill et al., 2013; Legramante et al., 2020)

sl,mgﬂmmm@”uiaﬁmgamsaanr‘hé’ammﬂu
Uszdrsananuanlafia bdlagnisusung
RN UYBIT2UUYTE RN A LUNG LANA LN
A9 nad1vauaaaInlné CREGELEEAIRT
ﬂs:m*ﬂ%mwwmﬁﬂﬁ'muﬁwmumﬂ%ﬂuﬁﬂazl
mwm’"uiaﬁmgw:gnﬂhfaIﬁﬁnmua@aa
(sympathoinhibition) FINALALAANITANAIVD
%wasmm:w"'ﬂmuqvlﬂﬁamﬁaamnmsﬂ%’ud’a
\Ruduwad vagal tone waz mMslsulaseaing
ga4lolutataSualua (sinoatrial node; SA
node) &IKaTIN ARl TuAIINIUanaILAZAR
mmm"'ﬂaﬁ@iuﬁq@ (White & Fernhall, 2015)
NwANEIITFINUNTUTUGL AN w8 g
UszanFununanlasldnsUsziiv HRV @
LLamLﬂu@hﬂ’J’mﬁqwad HRYV (high-frequency
HRV; HF HRV) 41%3398284 Okazaki Laza e
wuinnseanmasnetdulszdrisaanin
anlafialadodrslivodiamuazdny
ANMNFUNWTLTILFUATITERINILARAVRINNT

2ONMAINMLLATANINAUIVEI HRV ;jﬂw

mm@”ui&ﬁmgu:@”uﬁ 1 (Pescatello et al.,
2004) H8NNNHNTANBITINDIINTON
AAINEAANURENTANRIEN 70-80% Va3
Fwasdaveaduiian 15 Uanw T28U50 HF
HRV ludthoanudulafiags wiannutiuae
anuenadslunsaadoauasldlszunm 7
famwasisan wenaniinsaanmasmaes
W59 WAENN5AT 815U HRY ALl ud3ia
YDINIVNIWYBILEULUIZRIN vagal UazTIe
aanuaulafialdadrelnodianlugiae
ﬂawwé’uiaﬁ@gﬁz@”uﬁ 1 LT W W
(Ramkhelawon et al., 2009, Schrader et al.,
2007)

2. nalnn19szuuniaantdan (vascular
mechanisms)

221 nalnnislassainivedviaaation
(vascular structure mechanisms)
nsRnaanmasmedudseirdausioluns
U5UdH9n1T9i191% (function) wazlasaana

(structure) 283nAaaifan natddalugidu
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o A A
Iiﬂm’m@uiawgwww:%umaamﬁam:ﬁ
A o X o A
MIUREWLYRIaIt NIraaalRaa (vascular
wall) 328210 % U (thickness) LA LTIA?
i 4 o o A =
(stiffness) NV ﬂﬂﬂmamaaﬂqul,aﬂmm
A 1 A =\ ~ (%
Do uainIanaaalfoaudia (vascular
g ¢ =Y v
stiffness) ¥1nNI% TaxnuTadszidinlaannis
190 NLIIAAUTNAT (pulse wave velocity;
& U = Qs 1 %
PWV) G4l Hnann13iad1nnuaunaaalian
h GILAIIENT 9 TOITINIYUAIATWITHATAN
ANNNULSTaAaaNHURAaALREA TagNLIN
ﬁﬂammwm"’uiaﬁ@qaﬁ@h PWV qdasi’mﬁ
[ o s ‘ﬂ' = o a ] I3
wudAlainounuandnG a9 lsAaunIg
o e I o
aanfiadn1otdnilyzdn lagianiznitaan
AN8INBLUULalIIAWLINRINIINAR PWV
v ' a A I v o
Iduwaened FaduwnaatnniTdsuainig
Y A Aak v
TaT98 19U 09 aaALREAN AT LALA N1IAART
PYAIAMNAUIVAINLINAAALRAA FITADAAN
6 (% dq’ a d' [
1A% (collagen) lutadnautitatSouNHNI
BROALA DG (vascular smooth muscle cell;
VSMC) aqad LuumeNanIdanadn (elastin)
a £ ° v @ A ~ A '
LN m’L%wumaamaawmmmﬂ%qu
A & . o 0 o
(vascular elasticity) bWNNINDULASRINAYIN LA
AU UMW UAROALRBALAZANNAK ARG
aaadlufga (Tanaka, 2015)

2.2.2 nalnnIvinauwsainaaatian
(vascular function mechamisms)

NI IWUDINROALA DA LU EI W
Jaiuiisnudsdizainaaaiian (vascular
tone) NANABNITHAGA (vasoconstriction) WAz

o e 2 o
YYUAIVDINRBALRD (vasodilation) T3® 84
mé’mna"lﬂmsﬁnmmawaamaéﬁﬁaqwﬁfd
NaBALAB G (Endothelium-dependent

. & o aX a v
mechanism) \undn laongujignAadulay

Robert Furchgott Tud 1980 (Furchgott &
Zawadzki, 1980) TawuiLmadidayniiiviaea
BER (vascular endothelial cell) L%ﬂd@lb’nmll“ﬁzu
LﬁmagjmUMNﬁwmmamﬁawﬁeﬂuq@ 7
138n30 NN 8NN Htunica intima) lagund
LLf,i”amiﬁ’m’mmaaL%a§L§iaqwﬁfa%aa@L§a@ﬁ
warnwatoniaf laun nsdesnuuaznis
ggmul,ﬁm{ﬁzmnmuﬂizﬂaum oluraanlian
(intravascular) LA EN1UHONNABALE D
(extravascular), A1 UANAITURUQANA olu

1
o v A

waaaLRen (growth and remodeling), N#XAHIN
Lf’lmﬁ’]meLJﬁayj’mawaamﬁa@ﬁﬁﬁmﬁa@
(thrombosis) L8ZN1IFR18VIANLE B A
(fibrinolysis), ANTEINIInaaaLaoalny
(angiogenesis), N1TAIU AN N LJ LU
(inflammation), N13LANS WIRLTRSN&1NLiE
Sourasnaaaiiaanalu (VSMC) uazaiuqa
ANNNAIVBIREALA DN (vasculartone)I@m
8NAENTR9I WY 0IR1TLANAS 9 luszau
I&JLaqaﬁamiﬁﬁwa@iamamﬁaﬂ (vasoactive
substance) WAINRALA (Cahill & Redmond,
2016) a137inadanaanlian (Vasoactive
substance) ¥ 1IN i HaGana0ALE B A
(1 msnﬁ) (Vasoactive substance)gﬂ%ﬁld
I@mmaéﬁﬁaqwﬁfwaamﬁammzmmfﬁlu 9
Lﬁamuqumﬂmﬁ'ﬂmﬁa@LLa:mimmw‘ﬁ
WIONAGITINRAALEDN TITLALVBINITNAGT
LRZULYAIVIINADALA BATUUININNAINY
aw@;amaang‘lﬂ'«a'«ﬁ'ﬂmﬂluLLa:ﬂﬁ]aﬁ'ﬂmwaﬂﬁ
WHudatmnaldnduitasounislunaea
\deatianisriien lagasiivhutafilunis
mmm”’mamaa@Lﬁa@%amﬁ'ﬂmmﬁﬁ'aqwﬁfo

wRaALRea (Endothelial-derived vasodilation)
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§3 1uun1ne1iiiu lwsgaloadn
(Prostacyclin) w3alwsaaiunsuawnla 2
(Prostaglandin I,; PGl,), luaSnaanlaa
,(Nitric oxide; NO)wae a’liﬂéj&l endothelium-
derived hyperpolarizing factor (EDHF) (udn
T e AR IR RINAlUN A1V InA DA
Lﬁamsfiamﬁ'msﬁaaﬂ?jaqwﬁfﬂ%aamﬁa@
(Endothelial-derived vasoconstriction)vlﬁLLﬁIW
J8A1Ba8a ,(Prostanocids)aulafifn
,(Endothelin-1; ET-1)1ua43latnudu 2
,(angiotensin Il; Ang II)LL@:IW?&@]’]Lmiuﬁu
L8 2 (Prostaglandin H2; PGH2) 1dud (Giles
et al., 2012; Su, 2015)

214 13AANNAIIRII UV RIRNTLAL
FINSNIRDINABAITL (receptors)nanaTiiad
duluanazaslds@ulumadidinune lay
aaiaanisenainuiiginalinasaiaan
%@@TQLLa:mmzl@ngaﬁifuagﬂyuﬁa%'uﬁmaaf
Wiy aaad19Lgw (1 mmaﬁﬂmﬂnﬁ ET-
1FNUTINALAITY 278ia lawn aaTuLaud

auriiala Endothelin receptor A); (ETa ﬁaglj

VI HEURUITEY VSMCUAZAITULAWARY
s%ailEndothelin receptor B) ; (ETBﬁagj
u'%nméi’umuwaamaﬁﬁaqwﬁfmamaa@
LRAAFINA LWL AANITHAGILARS VA VD
NROALABAAINRIAL (Frommer & Muller-
Ladner, 2008) Fanalnmanitaziinduaulng
LﬁiaLﬂuﬂﬂﬁ'ﬂmau@amsﬁwmmamaa@
BER LL@imﬂLﬁ@mm@‘iﬂaﬁ@gaﬁuwmq ET-
1 dnalnnsrinauifiansnaalzeinasa
LA AL ARV BLAZNINNIINTVEN LTIV

naoaALRaa ﬁdNﬂﬁﬁlﬁLLix‘](ﬁﬁ%ﬂ’]%i?Nﬂ? Ul%

naoaLdaainduadnafiipi Ay il
swlaRaLfiadn
WONINNAMTAN B H B U TINUFUR TV B
NITANITWICUUUIERINTUNILNGN
(Sympathetic nervous system; SNS) 1 U
JruuLIiu-Le9dlanudu (Renin-angiotensin
system) uazn1ItiausaInaaatiaalugie
lsaauanlafiags (Charkoudian et al., 2005;
Esler et al., 2001; Oparil et al., 2003) lagn1s
R UL RITUNUNANULAzLEIT Lot T
(Angiotensin; AGT) inasanauaziUaswdu
4wad31aLnuTu | (Angiotensin I; Ang 1) La g
towlafisfin (Renin) 91nlalunizidings
n1a1y @% 1 (low perfusion pressure)
(MacDonald, 2002) Law basiua i3 latnudu-
ABWLIBIAY (Angiotensin converting enzyme;
ACE) ndanazifon Ang | 1% Ang Il L7
‘ﬁmﬁn‘ﬁ'Lﬂum‘smzéjumwmﬁma:maa@
Lﬁa@LLazﬂ'dﬂi:@jummé’ﬁaaﬂuué’ahama
154 (Aldosterone) INNGBNANIN LALALTFUNUD
AUMININULBITTULTNNLNGN Tae Ang I
FwEuaTURaIUTELAN TauA @a5uuedd
Tomudusiiadn 1 (Angiotensin receptor 1;
AT)uaz da5unedslamuduasian 2
(Angiotensin receptor 2; AT,) lay Ang Il i1
%ﬁ'}ﬁLﬂumsmmjumsm@”wamaa@Lﬁa@ﬁ
FANUNIWHIBAITL AT, LLazwumnlm‘Tﬂm

anuaulafiags (Tirapelli et al., 2009)



:m‘ms’?mnmw§n755W7LLa:§mmw {71 23 QUL 1 (INTIAN — LWBIEIU 2565)

11

A13199 1. Imaqa (Molecule), Law L] (enzyme), Lwune (Target) Waz@I sy

(Receptor/channels) 2981 5NTI UM TVEN DAL NTRAAIVB IR ALREA (endothelin-

derived vasodilators L@z vasoconstrictions)

laana (Molecule)

Lawbaal (enzyme)

1iwane (Target)

¢ A

&13NU2 ﬂ‘l%msmmﬂﬁwmwaamﬁammnmaamaqw

(Endothelial-derived vasodilators)

WINADALADA

NO/EDRF NOS3 VSMC
PGI, COX-1 and COX-2 PGl, receptor
EETs/EDHF EDHF synthase/ CYP450 | VSMC
expoxygenase
H,O,/EDHF Catalase VSMC
K*/EDHF VSMC
Gap junctions/EDHF VSMC
ET-1 ECE-1, ECE-2 chymase, NOS3
VSMC chymase
ET-3 ECE-1, ECE-3 NOS3,
Ang I ACE NOS3
Ang 1-7 ACE2 NOS3

vasoconstrictors)

. ¥ ¢ A Cd . .
miﬁmﬂumwﬂmmawaamﬁaﬂmmsﬁaaLﬁaqwm (Endothelial-derived

Prostanoids/EDCF AA, COX-1 VSMC
TXA2 TXS VSMC
Oy NADPH oxidase/NOX4 NO
Oy EDHF synthase/ CYP450 | NO
expoxygenase
ET-1 ECE-1, ECE-2 VSMC
Ang I ACE VSMC
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anuItia: AA, Arachidonic acid; ACE,
angiotensin converting enzyme; Ang 1-7,
Angiotensin 1-7; Ang Il, Angiotensin Il; AT1R,
angiotensin | receptor; AT2R, angiotensin Il
receptor; cGMP, cyclic guanosine
monophosphate; COX-1, cyclooxygenase-1;
COX-2, cyclooxygenase-2; CYP450,
cytochrome P4s5o; ET1, endothelin 1; ET3,
endothelin 3; EC, endothelial cell; ECE,
endothelial converting enzyme; EDHF,
endothelial-derived  hyperpolarizing factor;
EDRF, endothelial-derived relaxing factor;
EET, epoxyeicostrienoic acids; ET, g,
endothelin receptor A and B; H,0,, hydrogen
peroxide; IK(Ca), intermediate conductance
Ca,’ activated K' channel; K*, potassium
anion; MASR, metabolite angiotensin receptor;
NADPH, nicotinamide adenine dinucleotide
phosphate; NOX4, NADPH oxidase 4; VSMC,
vascular smooth muscle cell; NO, nitric oxide;
NOS, nitric oxide synthase; ONOO,
peroxynitrite; O,, superoxide anion; PGI2,
Prostacyclin; TP, thromboxane receptor;
TRPVA4, transient receptor potential vanilloid 4;
TXA2, Thromboxane A,; TXS, Thromboxane
synthase; sGC, soluble guanylate cyclase;
SK(Ca), small conductance Ca," activated K"
channel. 13113991 (Barton, 2010).
N1398NAININIYAUNITRIITIUD BY
NROALROA (exercise and vascular function)
nalndrdyvasniseantiiaaniod

RINRADNINUAKIARARNABTAUNITYINI U

4 Q A =
Lﬁaqwuamamﬁa@ mmuqummﬁammaa
BROALAAA (vascular tone) I@ VNIBNIBNNT

o AA o o A o AN v
WAIRIILANNYIN R NRaALRA AU LN b NETD

v v QI t&/ v o
VIFANTY 1INNNINTEGUNITTINUD
mazﬁﬁaqwﬁmaamﬁaa (Endothelial cell)
HA%NNTLANAIT MMaveadLRaa (Blood flow) N
FINAbALANANNLALLEEY (Shear stress) 11N
X4 . o
A NLI8NI1 “Exercise-induced shear stress”
(Graham & Rush, 2004; Higashi et al., 1999)
A & A @ A o &a
6114.1LsﬁaamaqwumaamaammmLau"l,ﬁm"n

(2 [ 6 a 6
ﬂsz@;um‘smLm’lwvl,umﬂaaﬂvl,ém
(Endothelial nitric oxide synthase; eNOS) Jna
1WAAN1T281802U0I%AAALA00 aaAIT
Aumuwngluranalion LazrIA1INAAAIN
@”u‘[aﬁ@vl,@“luﬁq@ ldimesndnalnuas NO
P1IA msaanﬁwé’amﬂﬂ'\mimjumwéﬁ
fILANDW 9 LNNAINDWLTWNY (Gielen et al.,
2010; Roque et al., 2013) 4N1TTNLINBNADVD

=4 =3 6 o s
nydnu sz lomiuasnsiineantinasnie
wuvnalsinfanurinIzauliwnatddans
Tvadgutdaalunatuiianazn13vineuuasg
Lﬁaqwﬁf\maamﬁa@ WU INITLANANT
°11mU@Tﬂlawaamﬁa@%ﬁdgﬂﬂ@ﬁ’ums
1uat3ou (Flow mediated dilation; FMD) 311

o e [ o 6
nsidnaanmasnmetduszeziign 12 sl
luddasartuaulafagaldnan (mid
hypertensive subjects) (Moriguchi et al., 2005)
FUSU AT EINY DI AN VLT VT WL WA Fa
yp9lulasridaluiasn (nitrate/nitrite; NOx)

A £ A o o A A A v
LAY WEASIBRNALITEI Ao UNTAINUA
laRagy (Zaros et al., 2009) haNAINHIINY

NINLIUIN ﬂ'ﬁaﬂ@h HNTDONTINAINIBULLL
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Ui UaINaNAdaAIANNAKIARALAZANT
RN ULBINAOALROALAY TINNTANLIVD
Okamoto wazAmes bl 2011 WUI1 A1588N
o o = v d' g’ = d' v
AMaIMauuuLsIdIui 50% nunnonle
WiHnfigaiNeIn3aLasn (one- repetition
. e . X
maximum; 1RM) T28WaIw 1IN %1adLd8
yniinaaatiaaluaiaalinINgunIng uaz
HITIURARNIICUTINIVEINAALROALAY
(arterial stiffness)
Iut 1981 Fitzgerald WU31 ANEWAIN1TBEN
o o % A o oA A o &
Masmoanuaulafadadlugniannuiing
vasnstduliaaiuaulafiags (Figerald,
1981) luauduiinnsaaanuivesnasaiian
(vascular sensitivity) #84N1788NA1RINTY
Landry uasatky (Landry et al., 1992) W13
% a 6 a o QI é’
srauvadluasnaanlog (NO) azlszabNuYn
luseninamseanmasmauuuiusaduidian
d [ Add‘d a a =) 1
Fauduisniidszantamgauaziianulada
AMIABNNTZLLUNANLHRE (Myogenic) WAENY
32uud3z8 N (Neurogenic) YDINITHAG IV
NROALABA L WIZRININNTBENMAINNEY (Gielen
et al., 2010; Maiorana et al., 2003; Newcomer
et al,, 2011)
& v A A
wananh usdtawiaaunidunaain
MI08NMAINEEITIDAAN AN YN ADETE
(reactive oxygen species; ROS) 7111 } U g
ANNNULATLADONTLATHY (oxydative stress) has
MIAANTENLEY (Inflammation) NOANLINE
X [ A = o &
gaannludthoanuaulafagedaazdudng
NAILATINIUVad NO NTrslunisveuan
PRIRADALROA NIBIINVINNNTEONRIRINY

ﬁaﬂmzﬁumsv‘mmmaaLauvlmﬁﬁﬁméﬁu

akl,gaaa‘iz (endothelial antioxidant enzyme)
LT Superoxide dismutase (Cu/Zn-SOD) LAz
glutathione peroxide (GPx) (Inoue et al., 1996;
Masodsai et al., 2017; Takeshita et al., 2000)
asAns ludgainaass nuN1sUSUGLIVE
waaaliaanainsineanmainie laganis
asi’mﬁamimuqu eNOS U8zN1THEI2 83
Superoxide dismutase N1 g wadNLDA o
(extracellular superoxide dismutase; EC-SOD)
(Davis et al., 2003) #ananil f9wunnnsaen
fasmeTaBLANs 1w VEGF/VEGF receptor
2 uazmvinauzas eNOS Tuaadyritmaaniian
sﬁ\‘] LL&@NN’]%‘ITE]H&“U@G eNOS-heat shock
protein-90 (Hsp90) uaz¥nlUgn1Inszdu NO
LRZNITVLNUAIVRIRABALADA (vasodilation)
(dela Paz et al., 2012; Garcia-Cardena et al.,
1998) 9%5% N13ANEENANSINIBTIDLRY
USummvadluasnaanlod (NO bioavailability)
WATNINNUVRIRABALREA 8L LIAANY U
wdauiunnduainniseantissniogn 9
dudlsed dadunalndanlunswauwiia
USummvasluasnoanlod (NO bioavailability)
LLa:miﬁnmma@Lﬁaqwﬁf@ma@Lﬁa@u,a:
mvlﬂajmm@ﬂawu@°u1aﬁm1uﬁq@ (gﬂﬁ' 4)
una gl
lugthslieanuaulafagainnuns
B9 p932 DU ST NTUNUNANTALRUD 1
MMTUIUAIBIAITUIANAYK, NITNTZG %
sruysiuueddlanudu-utaalaaiaalsn
(RASS) T lUf9las9an 98z 5vN N UU a9
waaalaaaiinananuialnalunsrien
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mi‘ﬁ’m’m‘naamaa‘ﬁaqwﬁmaamﬁa@ (endothelium-dependent vasorelaxation) LAz TI8aA
mm@”ﬂaﬁm ANEIEa: ACh, acetylcholine; M, muscarinic receptor; Ins, insulin; IGF-1,
insulin-like growth factor- 1; InsR, insulin receptor; IGF-1R, IGF-1 receptor; Ca*, calcium ion;
CaM, calmodulin; PI3K, phosphatidylinositol 3-kinase; eNOS, endothelial nitric oxide
synthase; L-Arg, L-arginine; L-Cit, L-citrulline; NO, nitric oxide; SOD, superoxidase dismutase;
CAT, catalase; ROS, reactive oxygen species; ONOO", peroxynitrite anion; Ang II,

angiotensin II; AT{R, Ang Il type 1 receptor
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Abstract

Purpose: This research aimed to
determine and compare electromyography (EMG),
vertical ground reaction force (VGRF) and velocity
over 5 meters during a weighted sled running with
rope angle was at 30 and 60 degrees.

Methods: Fifteen female rugby players,
aged between 18-25 years, were recruited from
Chulalongkorn University. All subjects began with
an unloading sprint over 5 meters with a 2-standing
point start. Then, subjects were crossover-
randomized assigned to either a weighted sled
running (30% of the body weight) at 30 or 60
degrees. Each subject was asked to repeat each set
of weighted sprints 3 times with a 5- minute rest
between sprints. Dependent variables were the
average velocity (5 m.), VGRF at the 3" stance, and
EMG activity (% Maximum voluntary isotmetric
contraction, MVIC). Data were analyzed with one-

way repeated ANOVA, followed by Turkey post

hoc test. The level of significance was set at p-value
<0.05

Results: The results showed that there
significant difference in the average velocity during
5-m sprint among an unloaded sprint and a weight
sled with 30 and 60 degree However, there was a
trend, although no statistical different, for higher
EMG activity and lower vertical ground reaction
force in a weight sled with 60 degree compared
with 30 degree and unloaded.

Conclusion: The present findings
indicated that the weighted sled running with a rope
angle at 60 degree in female rugby players appears
to be effective at the stimulation of muscles studied,
with low vertical ground reaction force during a

short sprint.

Keywords:  Weighted sled  running /
Electromyography / Vertical ground reaction force

/ Rope angle / Rugby football
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EMG activity/MVIC Unload 30 degree 60 degree

Muscles X Ssb X sb X SD
1. Rectus abdominis 1.165 1.395 2.262 3.105 2.208 3.067
2. Erector spinae 0.794 0.352 0.899 0.351 1.151 0.881
3. lliopsoas 1.032 0.945 1.211 0.864 1.418 1.124
4. Rectus femoris 1.243 0.959 1.155 0.408 1.819 1.585
5. Gluteus maximus 1.751 1.159 1.856 1.522 1.918 1.764
6. Vastus lateralis 1.829 0.650 2.031 0.764 2.070 0.876
7. Vastus medialis 1.972 1385 1.903 1.038 1.973 0.958
8. Biceps femoris 1.608 0.910 1.517 0.984 1.656 0.890
9. Semitendinosus 1.492 0.964 1.423 1.090 1.605 1.021
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Abstract

Purpose: To compare the effects of
continuous and intermittent cold water
immersion fatiguing after exercise on muscle
recovery in varsity male tennis players.

Methods: Fourteen male Tennis
players, aged between 18-22 years, were
recruited from Silpakorn University, and
participated in this study. In a randomized
counter  balance  design, participants
underwent three fatiguing exercise separated
by 1 of 3 different recovery protocols; a
passive rest 12 min, a 12-min continuous cold
water immersion_(15+1°C) and a 4 x 3-min
intermittent cold water immersion (15+1°C)
Dependent variables were vertical jump and
spider agility test. Data were analyzed using
One- way ANOVA with repeated measure
followed by Bonferroni post-hoc test. P<0.05

was considered a statistical significance.

Results: The mean of maximum vertical jump
and agility test was significantly decreased
immediately  after  fatiguing  exercise.
However, these values were rapidly
recovered power during after intermittent cold
water immersion was compared with those of
continuous cold water immersion and passive
rest conditions (p < .05).

Conclusion: The present findings
demonstared that an intermittent cold water
immersion protocol appears to be more
effective in enhancing muscle recovery in
male tennis players compared with a
continuous cold water immersion and passive
rest following fatiguing exercise.

Key Words: Continuous Cold Water
Immersion / Intermittent Cold Water

Immersion / Muscular Performance /

Tennis
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Abstracts

Purpose The purpose of this study
was to examine the effect of small-side games
using regulated heart rate on changes in
physiological variables in youth futsal players.

Methods A total of 36 futsal players,
aged between 13-16 years, were recruited
from the Angthong Sports School. The
participants were randomized divided into 3
groups of 12 athletes. The first experimental
group performed a normal small-side game,
while the second experimental group
underwent a small-side game with heart rate
monitor. The control group received normal
training program only. All participants trained
for 8 weeks, 3 days per week and 45-65
minutes per day. Physiological variables
included anaerobic performance, aerobic
performance and body composition were
measured before and after 8 weeks of training.
Data were analyzed using One-way ANOVA

followed by least square difference (LSD) and

paired t-test for differences in all dependent
variables between groups and within group,
respectively.

Results Following an 8-week training,
anaerobic  power, anaerobic  capacity,
maximum oxygen uptake and muscle mass
were  significantly improved in  both
experimental groups compared to prior training
(p<.05). However, between-group no
significant differences were observed in any
variables examined (p>.05).

Conclusion The present findings
demonstrated that a small-side game practice
with and without heart rate regulation over a 8-
week period resulted in similar improvements
in anaerobic power, anaerobic capacity,
maximum oxygen uptake, and muscle mass in

youth futsal players.

Keywords: Small-Side Games/ Physiological

Changes/ Futsal Players
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Abstract

Purpose To analyze the management
andcontent of Thai sport science academic journals.

Methods The population included 6
academic journals carrying 277 issues and
2,347 articles published from their first issues
until the end of 2017. Research instruments
consisted of an academic journal record sheet
and a sports science content record sheet.
Descriptive statistics, including frequencies
and percentages, were used to analyze data.

Results

Most Thai sport science academic
journals were published semi-annually during
1997-2006 by sport science higher education
institutes. The first sport science academic journal
was published in 1965. The main objective was
to disseminate knowledge. and contents in the
field of sports science. All academic journals were
peer-reviewed, had an article writing template,
employed the APA reference format and were

available in print and online.

The highest number of articles were written by
three authors who were instructors with
doctoral degrees and affiliated with higher
education institutes which published the
journals. Most of original research-based
articles were derived from the authors
theses/dissertations mostly in the field of exercise
and sports physiology, followed by sport
management.

Conclusion Most academic journals
were issued by sport science higher education
institutes, with the main objective being to
publish original research articles. The highest
number of articles were written by three
authors with a doctoral degree and instructors'
academic position and were derived from
thesis and/or dissertation in the field of
exercise and sport physiology and sport

management.

Keywords: Academic journals / Sport science

/ Management analysis / Content analysis
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wNI9e 3 (0.08) 0 (0.00) 1 (0.02) 2 (0.04) 4 (0.08) 0 (0.00) 10 (0.21)
WNANENEEAINITATT 9 (0.19) 1 (0.02) 5(0.10)  6(012) 13 (027) 3 (0.06) 37 (0.77)
ﬁfﬂﬁmmimmsmqm 0 (0.00) 0 (0.00) 23 (0.48) 0 (0.00) 5 (0.10) 2 (0.04) 30 (0.62)
$NITMIANEN 12 (0.25) 0 (0.00) 4 (0.08) 1 (0.02) 1 (0.02) 0 (0.00) 18 (0.37)
HNMEMNLILA 0 (0.00) 0(000)  0(0.00) 5 (0.10) 8 (0.17) 0 (0.00) 13 (027)
unITmsmstuuazinys 0 (0.00) 0 (0.00) 1 (0.02) 0 (0.00) 0 (0.00) 0 (0.00) 1 (0.02)
BB 1 (0.02) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (0.02)
' a8 o o S
NRUUNANE AR 174 (3.62) 33 (0.69) 305 (6.34) 248 (5.16) 220 (4.58) 67 (1.39) 1,047 (21.78)
izﬁuﬂ%mvmvﬂﬂ 157 (3.27) 23 (048) 253 (5.26) 209 (4.35) 172 (3.58) 61 (1.27) 875 (18.20)
izﬁuﬂ%mvmﬂl,aﬂ 17 (0.35) 10 (0.21) 52 (1.08) 39 (0.81) 48 (1.00) 6 (0.12) 172 (3.58)
769 201 1,315 882 1,083 558 4,808*
R (15.99) (4.18) (27.35) (18.34) (22.52) (11.61) (100.00)

. a 3 o as
! ’J’liﬂ’liﬁ!ﬂ]ﬁﬂ‘k}’l NAANEN LAZFUNUINNT 2 1T TINUIFNEATNNTABNANRINBLAZAW 2 NTRNITATLNAAN T

a s a < a a s N a
4 ’J’liﬂ’li’l“ﬂF.J’lﬂ’lﬁ(ﬂiﬂ’liﬁW’lLLﬂ$§!‘1Jﬂ’lW ° ’J’liﬂ’li’l“ﬂFJ’]FI’]ﬂﬂiLLaiLﬂﬂI%Iagﬂ’liﬁW’l ¢ IRNITITINNT ARINLIRUMINWILAITR

* 4, 808 fa IwnkdpunnuaNlngluunaNuNINTITMT 1MW 2,347 Unana
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1 ¥ A v A 4
7197 4 1har1ueIuna MQW?@W‘JTE’VH?JTWH’WVL‘Y] HAWINENFNFATANINN

P 1 2 3 4 5 6 e}t
%ﬂ'ﬂ’ﬂ'ﬁ'/ Han

FIUIU FIUIU FIUIU FIUIU FIUIU FIUIU FIUIU
o

PYBIUNANY " v v v v v
(FeURz) (F0BAY) (JOMAY) (F0BAY)  (F0BAY)  (F0BARY)  (TOUAY)

a a o Qs

FINNLINIOONNININIY 137 (5.84) 34 (1.45) 129 (5.50) 102 (4.35) 85 (3.62) 84 (3.58) 571 (24.33)
3

ULaZNW

%’mﬂﬂ’]ﬁ@l;ﬂ’]iﬁW’] 41 (1.75) 3 (0.13) 79 (3.37) 47 (2.00) 31 (1.32) 16 (0.68) 217 (9.25)
TnTuinInsim 19 (0.81) 7 (0.30) 10 (0.43) 21 (0.89) 20 (0.85) 5 (0.21) 82 (3.49)
A0INLIMINMN 64 (2.73) 33 (1.41) 61 (2.60) 42 (1.79) 37 (1.58) 13 (0.55) 250 (10.65)
L’J“Ij?l’]ﬁ@l;ﬂ’]iﬁW’] 10 (0.43) 2 (0.09) 7 (0.30) 14 (0.60) 39 (1.66) 2 (0.09) 74 (3.15)
wianssuuasinalulad 34 (1.45) 8 (0.34) 37 (1.58) 26 (1.11) 28 (1.19) 18 (0.77) 151 (6.43)
NININW
MIIANTINI 226 (9.63) 21 (0.89) 129 (550) 75 (3.20) 27 (1.15) 66 (2.81) 544 (23.18)
Li{amﬁ'u 9 ﬁlﬁm{ad 190 (8.10) 3 (0.13) 132 (562) 77 (3.28) 21 (0.89) 35 (1.49) 458 (19.51)

AW BUNUINMIURE 48 (2.05) 1 (0.04) 11 (0.47) 28 (1.19) 6 (0.26) 11 (0.47) 105 (4.47)
mMIneaiien

mﬂ&ﬁﬁwwl rg 52 (2.22) 1 (0.04) 26 (1.11) 10 (0.43) 6 (0.26) 11 (0.47) 106 (4.52)
Ansauim

ﬁg“uﬁﬂmua: 43 (1.83) 0 (0.00) 36 (1.53) 36 (1.53) 7 (0.30) 2 (0.09) 124 (5.28)
MIBILEINFUNIN

NUATITIIHED 4 (0.17) 0 (0.00) 24 (1.02) 3 (0.13) 2 (0.09) 0 (0.00) 33 (1.41)

NHRVILNIILNNE 0 (0.00) 0 (0.00) 1 (0.04) 0 (0.00) 0 (0.00) 0 (0.00) 1 (0.04)
WRTENDITUFY

MW@ ezl 32(136)  0(000) 15 (064) 0 (0.00) 0 (0.00) 4(017)  51(2.17)
WANgas

miﬂi:ﬁuﬂmmw 5 (0.21) 0 (0.00) 9 (0.38) 0 (0.00) 0 (0.00) 5 (0.21) 19 (0.81)

=

NIANEN

MITANAURE 6 (0.26) 1 (0.04) 10 (0.43) 0 (0.00) 0 (0.00) 2 (0.09) 19 (0.81)
dsziiunamsanms

% 721 111 584 404 288 239 2,347
(30.72) (4.73) (24.88) (17.21) (12.27) (10.18) (100.00)

. a 3 o as
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= v a & b >
AANFATANWINGIPNFATANINN FAAARBINY
NANITI LATIZA TRITI TINIA U NENANFAT
! =) v =) ¢
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FUNIN Fulna a”mﬁﬂmamﬂquﬁ N
(Sookrach, 2010) 8@ A8 84N LN WHIN1T
> v =) ¢
28I IV AROUNANFATANWININAENT
nsnw ludssinelng 579 W.a. 2540-2549
Aa o ~ A o '
nunsdesauizaulIuLIas 91UIH 18 WA
52 UUTURIIN TIBI% 2 LRI LATIZAL
ﬂ?tyty’]l,aﬂ IUIN 2 LR (Ministry of Higher
Education, Science, Research, and Innovation, 2021)
1139 ANITANBITLA UL A @A N1
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T aANEN W.A. 2558 LWINITATANHITLAL
ﬂmsﬁmﬁﬂwnﬂumiﬁﬂmﬂ'ugqﬁquuumi
NAWRNITOUSAUNNTIVUNRINUIEY LATHNAE
1 a AN ﬁmmgj mmmmim:é’fuqﬂu
812N3ITIAN ¢ (Ministry of Education, 2015)
=) { =) ¢
Tﬁmnmmmﬂ%a ﬁgmmumiawww
! A o L ¥ o6
LNULWT RS awn 5 9t wlilauuan1nue
Gy Y a .
°11aogummﬁﬂ’lsa’mawﬁa’ﬁmzl (Thai-Journal
Citation Index Centre - TCI) HNUFUULLLNTD B
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NI I NENFRATAN S AT
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Lﬁa\‘]%’lﬂzﬂLLUUﬂ’]ia‘”’mﬁd APA Lﬂugmmu
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maaamﬁ'uq@wﬁﬂmefw 9 39mzanluns
w'lid outT wunaIu3 s oInauns o9
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n1301989 APA T 8w Un1914 auan989
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2. WANIIILATIZN LT BAIUN AN
213ETITIMT UM

1) @Tlﬂﬂuuwmm UNAINITIHI
ada@ﬁ@?lﬁmu 3 A% JEURHIaNaNTY UAz

3V
sglfﬂ'muéaulm;jé’aﬁ'@amﬂ'uq@uﬁﬂmﬁLﬂ@
aau%a"’nqjm@y’]u"iwmmam{miﬁ'WW
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(Kanchanarut, 2011) ﬁ%ﬁ?LWi’]:ﬂ’]ia;’Naﬁﬂ;
NWITIMT UaZMIID mﬂumsﬁwaa%&au‘lu
sotugaNAnm wazlrdunanumaimnislu
NITTENIRUARILRE IN19T TINTITLR 8
mmﬁnm‘fﬂummméaau (Civil Officer of
the Higher Education Commission, 2017)

2) Y32LANUNAINN UNANITWIN
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AWUT §0AARBINLNANTITHAIUNITIANTT
MSEFITIMT M g NNENEAINITITN
WL UNAMANIENTATIMINWInFIgaid
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L‘iﬂ%ﬁu%ﬂ’nNQWS&W?@T’W%‘QSﬁ’%LLazﬂ’ﬁ%’@ﬂ’ﬁ
1 W1 (Oddy & Bason, 2017) WLaZINTRY
@T’luﬂ’]wm@miﬁW’] (Peetz & Reams, 2011)
LRZHANNTI ATIEANTENTITINTA T AFNN
(Kanchanarut, 2011) WU UNAMAEIWlRY
HIRUNANNITE 11991 1NN NNTENLSa
msfnsszauTuRadne Tz aulSyanln
LL&”i“’@TﬂJﬂ%tﬂm’WLaﬂ ﬁ'ﬂﬁﬂma”@radﬁﬂ
a‘nmuwumamuguwm LRSHRIEINNIL
PBIINIIE W LR @ngwuﬁmﬂmumi
ARUWINOUNT I3 T T2 DT AW 032 @
mmmaﬁﬁqmmwmwﬂs:mﬁﬂm:ﬂsmms
nIgaNdAnEI 389 AN NNTRITT N
NIEIINITINTEIRT DN TIND LN TN
197911173 (Ministry of Education, 2015)
3389 mmm{ﬂs:iﬁma”ﬂqmuazmmsg
sg%'uﬁ@“ﬁ@u%’nqm@;mﬁwamumﬁmmi
AlATUNTINUUNT AURANLN AT 1% %6
luﬂ’lsﬁmsm’lLwiaémﬁqﬂﬂa@‘hsw‘hLm'u:ama
S TaEnswas 3 Temsluten 5 Joaunas
Tagananas 1 NumMInaddunanuise

oy A Tinuaasianun

- NIENIFVANEN WAA NI UKL UNIMS
ﬁ'ﬁﬁmuuwmmﬁuﬁmmLLW%gdq@ H00ARDY
AUWWINITVINITEITITINT NI LN
IFVTHVANEY WAA N1 UAZFUNUINIT
5N TINTANUINEFEAT ANTA WA
2T uusnuadlng 15 URUWLNOUNT @ Iua
W.a. 2508 (Association of Health Education,
Physical Education and Recreation of Thailand,
2021)

L NTEITAENAANS WUNLHDULWS
'ihmuuwmm’i'%'ﬂmﬂ%mﬁwu‘gl@luﬁﬁwug

i o o s & &
q&q@] ﬁﬂ@]ﬂaﬂdﬂﬂ?@lﬁlﬂizﬁdﬂﬁlﬂ\‘]’ﬂiﬁﬁi NIt

WA TENTAUSWAA NEN ﬁi’mqﬂizm&ﬁ'a
FILES VLA LNOUNTUNAINNI TINT WA
W TN LA BINUNSE NI FUAN©I
WWNWINIT TNITAIEATNITAN UWas
mmimqmma@];’Lmzé’umﬁl,l,a:u'}mma
(Faculty of Physical Education, 2017)

3) 1lan1VBILNAINY WL UNAN
aﬁuauq]oq@uﬁLaumﬁyama?ﬁﬂm
AN3BENANAINIBLAZANY JaI89NN U UIN
Tnatfesin fia NIsANTAN saaAaaIny
NANIYI Lm’lm‘;@f'}é’w’fﬁyiuwmmLLa:aT@ﬂ@:3J
L AWIUNAINA BT NUIATTAT NTA WA
( Gonzalez, Masso, |banez, Peset, & Davis,
2018) LLa:NamﬁLﬂiﬂ:ﬁﬂﬁiwﬁ'ﬁﬁaw}uﬁ'ﬁ'ﬂﬁ
ﬂﬂﬂg‘lugwu{agaﬂwﬁﬁ‘m‘ﬁuﬁwmmamgﬂ’ls
AW (Pauw, 2013) Wi W avnumaNuNsans
Femsaiulngidws enfisaduaisine
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ﬂs:mumsﬁ'munﬂai'm:@ha § VBITHMEY
waed & 1% 281 %NIIW ARIAINUFINITO
POIMIVNNUTBITZLLAN ) TniiUszansam
(Lumpkin, 2014) Wa=FOANE I UKNANTILATIEN
1l 81112138139 1NN ANNIAWA (Pitts, 2016,
Pitts, Danylchuk & Quarterman, 2014) ‘W‘U’Jl’l
unemwsanlwfilemiA saiumsiamsinmn
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1A% 09AMI N V8GR WD U (Department of
Business Development Ministry of Commerce,
2021)

4) N391989 uwmmémlmy'ayw'éo
UNAITNINTENITITINT §OAAR DINU
NAN1I Lm’lmgﬁﬂaﬁﬁ%ﬂuuwmmLLa:aT@mg:3J
L BRIUNAIINA NI NEAIEAT N1TA WA
( Gonzalez, Masso, |banez, Peset, & Davis,
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PYaI%h NN W (Yeemin, Kemarat, & Prachakul,
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Jaguwu‘lmj ¢ (Fjallbrant, 1997; University of
Kansas, 2021)
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Abstract

Purpose: The purpose of this
research were 1) to develop a framework for
strategic indicators; to analyze the causal
relationship structure of strategic model 3) and
to synthesize a strategic model for creating the
added value of professional Takraw competition
management in Thailand

Methods: This research methodology
utilized the mixed methods between quantitative
and qualitative research techniques that
involved documentary research, semi-structured
interview with stakeholders (n=8) and a group of
experts (n=19), along with quantitative research
by survey collecting data using questionnaires
from individuals related to professional takraw.
(n=385).The research data were analyzed with
distribution-consensus matrices, descriptive and
inferential statistics using Linear Structure
Relations program (LISREL), and strategic
analysis by TOWS Matrix.

KEY WORDS: Value-Added Creation,

Professional Takraw League

Results: Strategic factors influencing
the value-added creation of professional takraw
competitions consisted of 8 main factors:
takraw, design of professional sports leagues,
participation, engagement, fan development,
fans talent development, facilities, and people
and corporate culture. The results showed that
the causal variable that had a direct influence on
the value-added were people and organizational
culture, participation, facilites, and talent
development, with the effect size of 0.55, 0.19,
0.56 and 0.28, respectively, while the causal
variable which had no direct influence on the
value-added were sport in the league, fan
development, and the design of professional
sports leagues , with the effect size of-0.06,
0.01, 0.07 and -0.04, respectively. It also found
that the causal variable that had a direct
influence on sustainability was the creation of
added value, with an effect size of 0.16.

Conclusion: The Strategic factors
influencing the creation of added value of
professional Takraw competition in Thailand are
personnel and organizational culture,

participation, facilities, and talent development.
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Abstract

Purpose: The purpose of this study
was to investigate the effects of high-intensity
interval training (HIIT) on body composition,
pulmonary function, and respiratory muscles
strength in sedentary adults with obesity.

Methods: Thirty-one physically
inactive adults with obesity (male and female),
aged between 18-45 years, were recruited from
Chulalongkorn University and were randomized
into 2 groups: high-intensity interval training group
(n=15) and control group (n=16). The experimental
group performed a high-intensity interval training
(HIIT), 3 days a week for a period of 12-weeks,
while the control group remained their normal
activities of daily living. Physical characteristics,
body compositions, pulmonary functions, and
respiratory muscle strength were measured
before and after 12 weeks of training. Data were

analyzed using paired t-test and independent t-

test with a level of statistical significant at p<.05.

Results: Following a 12-week training,
the HIT group displayed significant
improvements in body weight, body mass
index, resting heart rate, systolic and diastolic
pressures, %body fat, lean body mass,
maximum oxygen uptake (VO2max), forced
vital capacity (FVC), forced expiratory volume
in 1 sec (FEV1), peak expiratory flow rate
(PEF), maximum voluntary ventilation (MVV),
maximal inspiratory pressure (MIP), and
maximal expiratory pressure (MEP) compared
to prior training (all p<.05). In addition, the HIIT
showed better improvements in body weight,
resting heart rate, % body fat, VO2max, PEF,
MIP, and MEP compared to the control
(all p<.05).

Conclusion: A 12-week of HIIT in the
present study is effective in improving in body
composition, pulmonary  function, and
respiratory muscles strength in sedentary

adults with obesity.

Keywords: High intensity interval training/Body
composition/Pulmonary Function/Respiratory

muscles Strength/Obesity
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1un151°ﬁaaﬂ6ﬁLau§aq@ LN N BUANGISAUR DY
NMINANIALNARIRIAYNIIRAANIZAL .05
A a a ) ' ' oA
uwazilaiIuuMouALNENAILANWLIN NFNN
1asUNIIHNRENRAULLNT RN 8a31NT
% [ = 6 & s
LAWY IR AV E NN LU oSt UG buN % Lay
mmmmmiumﬂmaaﬂeﬁmugaq@ VAN
wandanunguAILguat Wit YN9EIa

A Qs
NnIcay .05
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n:i a a ' a o o A a & '
AN 1 LLﬁ@dNaﬂﬁiLﬂ‘mumﬂUﬂ’]L%aﬂ@]’lLLﬂ‘i@’]%ﬁi‘i’mmLLazax‘iﬂﬂizﬂaU‘Daﬁ’]\‘mﬂﬂ

FERINAAULRZRRINITNGR aaLLaziszﬂéjwmuquLLazﬂq’wmaad

NANAILAYN (n=16)

NANNANI (n=15)

auils : - : -
NOUNAREY  KAINARDY  NOUNAADY  NAINARDY
Weight (kg) 77.7£10.75 78.5+10.41 78.5+16.61 75.9+14.85
Height (cm) 165.8+8.83 165.8+8.84 167.416.29 167.416.18
BMI (kg/m?) 28.21+2.51 28.46+2.39 27.86+4.97  26.97+4.40°
Resting HR (beat/min) 76+8.25 77.75£9.10 79.53+9.97  71.13+7.19°F
Systolic BP (mmHg) 120.7411.13 120+9.46 126.8410.5  119.4+9.13"
Diastolic BP (mmHg) 73.47.85 73.9+11.21 76.8+7.37 71.8+10.32°
Lean Body Mass (kg) 53.06£9.28  53.36+8.94  53.39:+898  54.78+8.37
Fat Mass (kg) 24.6+4.27 25.1+4.11 24741038  21.249.33
Muscle Mass (kg) 48.19+9.14 48.47+8.82 49.0248.17  50.42+7.70°
Percent Body Fat (%) 31.93+4.90 32.18+4.56 30.76+6.31  27.22+6.65 "
VO2 max (mi/kg/min) 28.48+7.35  26.88+6.48  26.09+8.32  32.22+7.98

* p<0.05 WANGINNUADWNNINARDY, T p<0.05 Lmﬂ@mﬁ'umjumqu

AN59N 2 WEAINANITHUSTHUNOUANARIAILUTONUFNITDN TN BALREAINN LT ILTI

maaﬂéﬁuLﬁamsﬂaﬂ'amm:%é’amimaaoi:wmﬂ@;umuqmmzmjumaaa

NANAIUAN (n=16)

Naunaaad (n=15)

aaus : » : »
NOUNAADY  NAINANDI  NOWNANDY  NAINAADI
FVC (L) 3.63+1.03 3.57+0.95 3.70+£0.68 3.88+0.66
FEV1 (L) 3.10+0.78  3.08+0.78  3.34+0.52 3.40+0.53
FEV1% 89.4814.00 88.74+3.44 91.391+5.65 89.2915.19
MVV (L/min) 110.3129.16  107.4+29.45 109.8+31.82 124.5+21.75
MIP (cmH,0) 90.50+18.00 88.19+18.04 89.93+17.61 113.5+29.05 '
MEP (cmH,0) 91.63+10.30 91.69+10.28 86.47+21.61 109.6+27.32""

* p<0.05 WANAINUABUNIINARBY, T p<0.05 LL@m@mﬁ‘UﬂQaJmqu
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[ '

RRINIINARDI 12 FUAA ﬂquﬁ"lﬁ%'u
AIHARINRIULUITUIRINGD da1Lade
ﬂ%mmgaqmaamﬂmﬁwmsl,ﬁ]aaﬂasi’mﬁa
LRTWLIILANN A1USu1es1R981NIAINNNNT

o & A a o
wrolatd-aant@unluiian 1 w1 @I
mmmlmﬁngaqa LazALIIaWNIIAN e lanan

o X e .
qaq@memmﬂmaﬂmaumimaaaamaﬁ
WUF1AYNIIGDANTEAD .05 wazLie

a ~ @ ' ' y AN ve
WisusununguaILguNYIn ﬂqmvl,mu
NMMIRARINEIULLNA AR LsIauwn1Triela
SRERED LLazLLiamumimyiﬁ]aaﬂgaqmwmu
wandenunguaIuatiteimaynaia
N132A1 .05
anUs1gHan1sI9Y

NENNAZIUNIITBNAI 1IN
LUURATNRAULLNFINAAGaaInUTeNaUva
19018 FNIIDNTNUDALATAINN BT ILIIVDI
ﬂmmuamﬂlalugﬂwm'gzmusﬁwm
NANTILNWURNUNIDNNa AU laath

1. HAaBINISHNRNAAULUINA A D
%] 7 s A 6
aanlsAaInassIngnazasalsznavvay
9Ny

ANMNHANITIFLNLIN RAIANTHALL
RUNRAULLLTWIZHZLI81 12 FUa% nau

a & ' A
NARINIAUTZNAUVBITIINIBLU R ULURS
Taadirinen aThu1anIy aaadaln YIa

s 6 & % = 2‘ [
Taaiw waztasifud liwanad Lasiiinmn
Qs { Qs v ¥ QI &/
ANUT@ N % HI8NAINLHALNN NN
AAIINIILA WV AIR LAV UL WN ATNABLATAE
I ATUAY ANUAULaRaU R LanaTY
R mmmminium{lﬂ?aaﬂs‘ﬁmugaq@ LAY

n&’ 1 b o ‘V AaaAa { L=
VINTUa IR EIAYNIIEAANIZAY .05
NANITIVLAINANNIUWRAAARAINUINUIL VDS
Panissa LaZAME (2016) MAANHINATLHTAY
PYAINITHNRINFILNLNITRARIVAS MW la g

A uIvswand sdmwin 23 auuntiai 2
naal WarinnsAnninasuiunlasgaonin
{inszziaan 1 W 7 90% VaIBATINTLAL
ﬁ"ﬂagaq@ F29107 30 SUIAN 60% VBIBAT
mMaduialagega wazilnuuudatitasfinang
W 70% maoé’mmwnﬁuﬁ"ﬂagoq@ 3 059
daglenst tduszeziian 6 U wan13398
wm"];jﬁ'ﬁ'm’iﬁ'mﬁaaamjuﬁmmmmmlu
mﬂ%aaﬂ%mugoqmﬂ'wﬁu Fu2a buu
WasiBud luNuasNaT N9 N ulaR1ri
a@aaI@ﬂmﬁ;mﬁiﬁwmiﬁn%ﬁfﬂaﬁmmﬁmmﬁu
°uaa"l:uw”uiﬁﬁmﬁfqa@aomﬂndma;wﬁﬁ’m’ﬁ
Anuuudaiiios Mader uazams (2001)be
M sAnEIRaTaINIRNLULADLaIRUNNS
Anuuutraninadeloduld@iniinazans
°'fi"smﬁlmﬁamiuﬁﬁﬁmﬁhﬁuhU;EL"]QT’]?"JN
Aauduwanis Surn 24 augnuaiuzes
mjuLﬁaﬁwmiﬂmmummazﬂﬂmeial,ﬁaa
3 ASsaALaN HaMTIsENLINMIANTIes
slwvutsaalviuldianituas luduluiion
16 wazdiraanaeinuNBIT8Vad Sijie WAz
Atke (2012) lavnmsAnsMsAnBRNRALLLN
Tundgenfinzinndnifin ilefiezlszifuns
fdaasfsznausienie (Body Composition),
%ﬁﬁ‘ﬁ'ﬂﬁﬁ’lmum 899213 (Cardiac function)
wazauaNnInlunnsldaandian (Aerobic
capacity)1m°'mgumjjaﬁﬁﬁmﬁfmﬁu ngu
20819 I unnANBIUNIINIIRULWARTD
31U 60 AL 1Y 19 — 20 U udadn 3 nga

WadnlUsunsuninasuLun (High intensity
interval training; HIIT) ,ﬂ@:NIﬂiLLﬂiuﬂﬂ@iaLﬁad
@802 0N WNUIHNAN (Moderate Intensity
continuous training; MICT) L8z N§uAIUAQ
mﬁuﬁniﬂmmwwﬁfmaé’mm (HIT) uasnga
Andaiflasdroanuntndiunais (MICT) i1
nsin 5 assdedlany (uszuziaan 12
e dansuldsunsuninaauiun luaas
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Winazagn 85% Pa9nNaINIIn w1l

0ONTLIUFIFA (VO2max) LaziIILlL 50%
vasanugwTalunisldeandiaugaga
°11mvmauﬁ‘]nmamaomﬂﬂ’nwuﬂﬂ’mﬂmo
YiNM3La% (Walking) ‘Vi‘a‘a’sdmm‘” (Jogglng)
ANNRUA 50% VBIANEINITDbUNITLE
0ONTLIUFIFA wams’iaﬁ'ﬂwud’mﬁaaon@uﬁ
#n1saaniiadnie (HIT waz MICT) §n19
wWianuutasessfivndiAydmivesddsznay
29979N8, NMIFNIUVaIRalarasasde,
BAIINNTLAURA LAV TN NLRZAMNEINITD Db
nsldeandlaugiga adrslsfianaunguiln
Tosunsuminaauiundnslowuasfiania
nauﬂnmmaamﬂmmvxuﬂmuﬂmma zng
ﬂ'mﬂu"l,uwmﬂﬂﬂaﬂml,ﬂm I UL AN
Iﬂil,mmmsﬂnvmﬂaammLﬂuIﬂiLLﬂiwwsJ
UseAnTnnlunistioaaiUasioue b unuas
FUTINAWNINEAU Y lu%njaﬁﬁﬁmﬁfﬂLﬁu
¢ uazsaandasny Trapp Lacatwe (Trapp et
al., 2008) 7 leAnHIHALEINMIANWIENEFLLLA
‘ﬁ'ﬁ@iamia@awaﬂmu”uuam:é’uﬁwgﬁumaa
wIundld flaniandan 45 awgnuseanidu

q

3 ndu inmslnuiinaduLn Anuuudaifias
wgaaaamju ¥i1n13in 3 assdadland 1w
32021080 15 dUa uaznguaiuqulaildsy
ANIAN Namsmmaawudﬁmjuﬁvlﬁ%'umiﬁn
winsEsuIULazidnuuudaLiesinInan
sruumlanazlnaisuiiaa I@ﬂmwmﬂau'ﬂ
vinmsnwinasuiundsinnine mavl,wu
luinuSnmiduazszauduginluifonaan
atnafitd AN eaia vmefinaalududion
aaadatsfiddydafisuiuwauiniy
ﬂéuﬂﬂ%ffﬂaﬁmm LaENITLRND B8
ﬂmwmmmmﬂ"naanmﬁ)uam@u
mwawwuﬁ‘lmmmnnumm@awaom'ﬂun

7 (ﬂ@%%LLa’J’i}\‘iﬁ?ﬂqﬂjﬁﬂﬂiﬂﬂﬁ%ﬂﬁauL‘LI'] 3

assdadtaniiuszozioa 15 alanvitioaa
walrduuszzauaugiuluionld
wammnmawlumauwmw inny
AT upasnIaInefilaanlsiuanan
mnﬂ'wﬁumaomaﬂfi’mLf':al,l,avﬂ’nmrﬁum
maanmmua Gmaawalﬁmmma@ﬂm"lmwu
mmu las9uIT8ad Herbert LazAthe (2017)
ﬂﬂw’mamaamiﬂnﬁunaammmmamawaa
nduLHa U AN ILNATE SIS NI
30 AN FIEANUNEN 40%VBITNAIFIFA
(Peak power output) FRLUNLTIIWNN 3 UIN
I 6 Lo 1uITezIa 6 §UANHK wudn
ﬁwﬁagoqwﬁwmﬂﬁuaamﬁﬁfmﬁ’m”nujmmﬁﬁﬁ
320U .05 WAZHIFOAANEINU Petersen LA
ame (2016) N levinnsdnsInaTaInI1ITH
SNIIWABNFAULUNNT IR AW FUTIOATN
nanaluivglng I@UQL‘*ITWS’W%’MT%
ansonulusunsuningauiuduszaziian 30
wnduszeziian 6 a1 wuintauau
1afAaaeWn ANEINITONNTITaaNTLaN
gaga a3faadluiien amﬂsmamwmy
Uaz mmLLmmeaaﬂmumammumnmu o9
HOAARBINUNITLANTBYDIAIN LT INTS
adutieluinisoitlaganainainnisin
Tagmslwinnsiniiann danwmsasonuns
Aneouseau Jeasnaliszuudsaaninag
Lﬁm"ﬁmuiuﬂﬁmm‘juﬂﬁwLf':auwﬂf*fu
(Motor unit recruitment) awAamIlasuula
Po95:uDdTEanAgIn snauLitalwiuuse
u1n4w'le (Karabulut et al, 2009) 311
msﬂﬂmiuwmmmwm AT 88N 51T5
ammuwmw%uﬂmaamugoq@ (Peak
Workload) tJ#32821281 60 A1 RAUNLITIS
WNAILAIMNANN 30 106 LDuszesIan 75
ST S 8-12 LN 3 Assdadany 1T
187 2 §Ua% WU NM3aNEIRINLTIN
Anuwiings wxtoRndfAseveslulanan
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L3 (Mitochondria biogenesis) lun ﬁﬁmfta
818 UREWAIWIFNIIDAIWNITLRINATY
wasanwle (Little et al., 2011) GansiAindu
POITLUULNINAIWATUNRII% (Energy
Expenditure) lusn9neit linduaaniias
ngfaunEnann Ewasewa mwewniia
gaf*fm‘f’m wazifasdronalnnisiwanany
lwain lewassulumsiminann szaziaany
LHIWATT LAZAaINITaaNTLIBNINNIN
aslulaiasa 39 ldnslEwasaunaInIn
aanfnasn1uwIudsdu (Wilmore and Costill,
2004) uazds1nisolavinnisdnsn nsin
SNILUTANUREN 90% VBIANFINITONT
IfaanGiangiga (VO2peak) tilurzziin 4
W7 FAUNLTIIWN 2 WA I1UI% 10 LN 90
Asiln 7 Wwaele 2 U wudi s

nlulase aum%ﬂumﬁ’m \haany davinle

amﬁmﬂmwmmwmamu (Talanian et al.,
2007) msm’mﬂmmuﬂmmmﬁ’mmmom
slmmwmmmlumﬂmanmmugeﬁg@ eIt

WRIITWEWNITEANTIRINIY FAUDINITIT
'Y @ a X o ° [
WAIITW LY S WNLNNUINT WA WazrinlA

VIR MWLM L asiTue Lt wazawdh

o o aa

wIanuaatasadad1vlvudann1ad 7
o0 05 Tuauisedl

wananit sw3seisinuiinisin
RUNFAULLNHIN e MTiduza 9 ey
wnauanlaRaumeiilaiue wazaNan
Tafnmzsialananasianas natiitosunann
myvhnuvawalanasvaaaidaadin lagan
MIFNEINMTaNMRINMBULURSELTI9AAY
WUNgININ 170% VO2peak fr8n1375%
ANTVIUAILAINLII 90 JaUADUIN LTuLIaN
20 AW RAUNUTIINA 10 IUIN 31UI% 8
LN $2RUNNTTHINTIUARIN RN 50%
VO2peak 1u1a1 10 wIfl Trawa At

AN HUBINADALADA T9 Cheunsir LAz
A (2018) 1ENENIIINNTENRIRINNLULL
aé’um’aaﬁm’mmﬁfﬂgamﬂmauﬂumsaaﬂ
ﬁ’]é'amUﬁﬁﬂﬁﬁé'mﬂmﬂ%m’mugo Safa
mﬂLLiaLﬁuﬁaLLiaﬁLﬁa@nsvﬁwﬁuwﬁfmaa@
\doasulu (Shear stress) mwmwumﬂms
Inaasiian (Suksom et al., 2014) Ganalnit
ml%LsmaLyauwmmamaawao"lumﬂaan
Vl,sﬁmwumﬂmu Savnlwmsusnedavasann
\Aaadunnisdn lagnTanasuadnnussion
IummWWﬂuumm mmﬂmsm@mmmmu
PoIRADALA DA TR

2. wazasnITiantnaauLLNiaa
aandsarnanssanindaauazaling
ufsussnasnaranievnala

RAINITHNLUURRAFERULUI LT U
Jrozian 12 aUanR wmmﬂsmmmamao
anmanivglaaanagnaiiuasusadud sa
m3yinazasemeanislasangga duiunag
gasarmaannismglag-aani@ufilunm
1411 ml,l,sa@ﬁ"umimglaLfﬂaaa@LLavﬁ’l
LLsa@unﬁiﬂﬂﬂﬁ)aanaoa@ maanaumaawm
wauu,amawuymﬂmmaammmu .05 lag
§8@AAN89INU Dunham Wae Harms (2012) 1o
MR HNATBINM TANLU RN ER UL AL
dagnNIInNINLaa I@ﬂnzjumwaaﬂ'wLﬂu;jﬁ
FUNIWG 15 A% anuLIngueonTFaLn 2
nga Ao mjuﬁ"l,ﬁ%'umiﬁnmwﬂumu
(Endurance training; ET) 31434 7 0% UaNgu
AlasunsAnuuuninaauiun (High intensity
interval training; HIIT) 37%47% 8 A% I(ﬂﬂmju
WINFAULLNYIN M sANI s NI U A RN
90% 2a3AuFNInIUuMTlFanGiaugiga
(VO2Max) Lﬂunm 1 w1 aaunumamuﬂu
I8N 3 W7 TI9WNA 5 L@ mmmnauiﬂ‘sumu
mwwumummiﬂﬂﬂmm%uﬂ 60 — 70%
BaIanuanInlunsldeandiaugigaiiu
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1A 45 Wniagadaiiies NagaInguUua 3
&< @ & o &
A0 aRUAIA LTUIzE2I80 4 FUAR WNan1T

NARDINLINNI aaaﬂéuﬁmmmmmlumﬂ%

aaﬂmfﬂumama mLLia@ulumimylmm
RN I@ﬂﬂmm"lmumiﬂmmu%uﬂﬁauLm
:uml,m@umimﬂlammﬂm’mquﬂmu
nsfnuuununuadlte i dynafan
szau .05 ndayatneduagdldinlusunsy
Anuvunsinasuviunduwldsunsund
Useansninlunisifivalnuudinsives
ndraitanele wasiiganndasny Azad uaz
ame (2011) F9lav¥nsdnsINavaInIToaN
r‘ha”ammLLaIsﬁﬂﬁﬁ@iaammmwﬂa@lu
ummummﬁunmmm 621 NngudIndng
30 AWALN1IY mumam%uﬂmuﬂ"lmﬂﬂ
lésumsiln ﬁ'm’ﬁdmwauﬂaaanLﬂuaaaﬂa'u
fa ﬂammaaﬂmumiﬁﬂmﬂmﬂauuma 3
mmaaﬂm% Wuszaziian 24 mJ@'m e
najumuqmﬁLuunmmﬂi:fﬁnumwﬂﬂ@
IINNINABBINUINFNTTAN WU BALRNNIN
%uaaiwﬁﬁfm%m”tyluﬂ@;w'ﬂmaamnmi
WIHULAS U o ULATHAINITAN NANITANEN
saydldinseandasmauuunalsfinaanin
LRNENTIANINY 8 ALATAINNUT LTIV
ﬂmmuamﬂlﬂuﬂammumm%unmuua”
saule Annassmannaasiiy Khalii uaz Elkins
(2009) la¥nsAnBISa9nTeaNMIAINTY
wuuwalsiinfitrowamanssaniwdaalun
Aunwiaamsaddyan lagidinddudu
Winay 12 1 fduaradulasy (Down
Syndrome) %388ANUNWIDINFAT Y YN
(Intellectual disability) $1u2w 44 au 95 lad
1aRY 42 Qmmuﬂuaaqﬂ@:uﬁaﬂ@;am@am N
mMIysanmasnenuuLalsin 30 WA Gy
1w, 59 uaiTuansEueBANNREN N NN
5 asadaala (uszuziian 8 e uas
ﬂéjummmﬁﬁLﬁu%%ﬂizﬁ‘hfumuﬂﬂ@ WA

MNMINARBINTAEN en15unasvasannan
nguaan‘lu?mﬁmﬂmaomsmﬂaaaﬂasm
132 LLQZLLNLﬁ&JﬁI (Forced expiratory volume in
one second; FEV1) WAudn 160 HadaaTuas
fin @hﬂ%mmgaq@maammﬂﬁmﬂlmﬁnmz
08N0819L5IU8TUTILGNT (Forced vital
capacity; FVC) tAN4 % 330 dafaslungu
wmaas’f}amnﬂdﬂuﬂém’mqu Famyu e
nisinlusduouuelsdniduszazinan g
slaitiRuanssan wlaalwdnidainu
UNWIBINWRAT Y0819 RBR1ATY UWas
FOAARNDINUITBIALYDI Amira LA AU
(2018) AIfINITANBINAVEINITANAINN
NWMw 9 Aiddan1emIvalagiuinuas
ammmwﬂa@luwmﬂﬂa@a@ﬂunaia
wLﬂnmmw"[mumsﬁnﬁmmmu 2 mma
aﬂmmﬂmw a1 1 Lieu lasudazasivas
msAnsudui 5 wirluauds 20 w17 navas
n’ﬁﬂﬂwu’h@hﬂ%mmgaqmaammﬂﬁmmlzﬂ

ITUAZEaNaEISIUAZUINENN (FVC) uazen
ﬂ%mmmaammﬂﬁgﬂ‘*ﬁbaaniu?mﬁwmmm
mamelasanagrasiuazusadud (FEV1)
Waduadadiodagniiaia ludaues
nalnmaiuduasaussaunismelaaaun
INNI0NTSINILUULARNRELLLAN TN
mmuﬁl,%uamwmsmﬂmm ZUTIAUDINA
quawu Fifsnwmzindoununisin
nmmuam f;llfﬂ (Respiratory muscle training)
(Dunham and Harms., 2012) lasUn@uainig
ﬂﬂﬂﬁﬂmﬁamﬂm:gﬂlﬁ'ﬂﬁﬁLﬂuIiﬂ%au
@ (Asthma) ®aaaauanLay (Bronchitis) 7
mﬂﬂa‘wm (Emphysema) LLﬂwﬂa(ﬂa@ﬂuL‘Ja‘N
(COPD)%SaLme mluﬂ’ﬁ)wu‘nmiﬁﬂ
nmuLuamﬂltﬂnﬂmmﬂsmn@ﬂmﬂumuﬁm
°naomswwmﬂmuLuamﬂlﬂuuﬂnWW
(McConnell, 2013) §31897%N13798521)77
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aNuudILTsvasnduLitanslazIRuNNg %
ﬁ@imfjamwm‘fumaamimﬂ%agﬁ 60-80%
LRGP R P SRR HIEE AL BImNTOLRY
auudaussvasndraitanielaleds 41%
(Enright et al., 2006) Tm:fi91uwIsudu 9
vmsansnsinndauitenisladauainu
Gufitanad (50% PIMax) WU3aaudans
gasndrutitevela AT uwiRes 7-17%
(Downey et al., 2007) NMINAFBIAINAIANT
m:@jumi’mLf:amsmUlﬂﬁﬁﬂ'}iﬁwa’luﬁﬁn
SuagronumItnminasuLLN HI3839A1097
anuudsusssasnduitarnslafAuannd
a193z1Ainannalnil n13isunawrines
Dunham wag Harms (2012)la@ns1naas
80y Inazase manielinangiga (Peak
expiratory flow rate) INNNTTRNABNAAL LU
vIuszuzinen 4 dUa1d wudnlifiaang
wWaswuaadafafiaunouuaznainisin

Fanaflda1919nIz 8z I8 VaINIAN g
lignwwigswenasiansifouudasvas
8asNT avasanmeannalasan (Expiratory
flow rate) (Dunham and Harms., 2012) i Y
amﬁaﬂ'ﬂmﬂmmﬁmiﬁ'ma@auﬁmignmr:@ju
IAtaussa199z¥ A LT IR UV INIILAY
wlasassdoztiaiusannslnasansas
a1 Le (Scichilone et al., 2005).
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