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UNAnge
nseenmasnedussintduiieidesiunisairiannenivneendiaulusyausi Feaunse
nsgAunIsasvasitueyyadaseilunaniainnisiinesnidinieduiusiun1siun1uudansaves
1Y X o O = St Ao ot = o o a I3 y) ¢
nanuile fanunsAnwUIllTngussasdlumsfnwinavesniseenianiewuudnaduan 8 dam
AENAUBIAIINTT ANLTILIWBINA1ULLONAILaT YT LazAUBANEUTEIEIFT IUNIN1IZLATER
28NTLAU A1TAURYYAdATE Wazn1sdsuulasvesarsiaiiluden TugdUisiuimnunengs lng
ananadiasuiUrsiuvunands engsening 45-70 U {adlireseenidanie $1uau 36 au viing
1 1 [ 1 A 1 o w a 1 [y ¢ o 1 [J
wiangueanidu 2 ngu Aengueenmamietinadual 8 dUa1m 91U 20 AN WaENENAIUANTIUIY
16 AU HAIINANDINAIAINIBTNT NUIINFURNEBNAIRINIBUUVTNITAURTIRTIVOIVILAZAIIY
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ganguvesadiintusgelifudAyn19ada (p < 0.05) agralsinuAInNuTwazAIEITAINIAEn
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Abstract

Regular exercise is associated with the production of small amounts of oxidative stress
which might promote individual antioxidant capacity contributing to favorable training effects
potentially interrelated with skeletal muscle strength. Therefore, the present study was aimed at
evaluating effects of an 8-week Qigong exercise training on muscle strengths associated with
responses of oxidative stress and antioxidants in young sedentary females. A total of 36 women
with Diabetes Mellitus and sedentary age 45-70-year-old were allocated to the Qigong exercise
group (QG, N=20) or to the control group (CG, N=16). After 8 weeks of Qigong training, back and
leg strength was significantly improved compared to baseline and the CG (P < 0.05). Cognitive
performance, plasma oxidative stress, antioxidant levels, and chemical blood indicators were not
significantly difference (P > 0.05). The presented findings indicate that strength training effects
improve on exercised muscles. The change of antioxidant and oxidative stress seem to be

indicated, although there were not find significant difference.
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uni 1

unin

1.1 avsnduan

el . 2558 Surufgeengiionginnndt 60 3 lulsamelneldifisdusiennduas
Hanafineswoidadluauian Tnenui1a1nd we. 2503 S1urudgsengiiutu 7 wh Ussanaein 1.5
Zruaunareidu 10.7 ruaulul wa. 2558 eAndulseanm 16% vesUszansioun Tusuinn
fasogasfinernerndilasyszan 20 Suaulud wa. 2578 Taewfiutu 30% vesUszenns uenani
Tusurandulndduszrinsony 60 U aznuiisruauninnininerygdinit 15 T (Knodel,
Teerawichitchainan, Prachuabmoh, & Pothisiri, 2015) Tnefgsengtuiiuuldulunisidymiguain
Wy Auiulafings Isanaoaideniilauazauss (Boss & Seegmiller, 1981) nsiaziosiuilym
aunniituultinaistuludgeogiuiunltnrenadldoniseonsidine deinsiusesinisesn
Adsmetulinadsoyseansnmmnanie andnmsAnuluayssudulédiniseansidimeidulsed
annsnanAudsswaIninlsevlauazvasndon TsauziSeunin anudulafings wagvilienydy
817 (Blair et al., 1995; Sarna, Sahi, Koskenvuo, & Kaprio, 1993)

Tutlgtudsaunefiuualiimadsuamndsausuunnaadudseudionnniwhlizuuuy
LHUASATETInUAsuwUasiy lnedaudiulngiinginssulieaniidanie (sedentary lifestyle) Ag 4
WqﬁﬂﬁmﬁaaﬁMmﬁaﬂﬁuLﬁu 2 F2lue (Rawndl, 2560) wiavidanssufildndssutosnin 1.5
Metabolic equivalent (MET) Aatdudngiuninnin 80% v lusinunanun (Rand, Eng, Tang, Jeng,
& Hung, 2009) Inenisvianiseenindsniedinailieenzvesianeideslvsuadilegnadn 9 s19ne
szSuavanlutudiuiunudiusng o veadoifovazdudendunarhliinlsanuu wu lsnsau

[y 1 o

UL Ausugs Wudu dslunsenswasisazguidianudidgysenisesn idnieiiioguain

o

= = € o g v o ¢ A ay ! v a o a 1%
Wesniiuselevydvilisemeudeussanysal dgiduniulsags frelvliguaiminsuasiasuasiag
giiduiulsn nseenmaimeliiewsilunistesiulsa nsurtadnuilsauasnisiuyaninsianig

(%

laviniu SafunsduaiugunitdrdyusenanidunstauaunmiinvesUssnoululssme
(®UUN, 2546)

gilailfoonidsmeidulszdimsisuseniidsifiamuviinlusefuiunfisuiunans Wu nseen
M anmewuunelsdndidnasenisimuivesszuuiilawaznsinadoudon Pretestusnsudsdonis
Anlsaiiientostussuuiilanaznaendenls wiiiniseenmaneilisnsinisldoendiaudiauin

Tu uardwmaliineyyadaszunniu Weswneldawnsamdneyyadassiiindulanmun sdwaly



Linn17 oxidative stress wagilugnisiatsaunavesszuuds 4 anelusianie Inenisvitaney
osAUsENRUMENYBATAd (Moller, Wallin, & Knudsen, 1996) ag1slsAniuniseanidsniedisiaaig
aiaue violusunsumsiinnseenmdanie (training) enailualisrsneiinisususaiisansiuoyya
asufvnniu dWedunsdesfusunmefiintudewadtsdmatidoamels lefinsnuwnuii ua
vesnstineaniidsnieseduaumniniiunansiinadessduar siueyyadasylunatauiigadu
(Robertson, Maughan, Duthie, & Morrice, 1991) FsaztasannisiinUfisereendintuveseyyadasy
(lipid peroxidation) #19agesefunasulndafles (Malondialdehyde; MDA) way Catalase activity
(CAT) (J3enanual, Ai5178, & HNNS, 2550)

Tngludiilsirosoaniidsnie uddesnsisaiinesniidinie msBunsesniidsnisainseduiun
fetunans WieliAansuiufvesieneienneiasasendiauiiiinnsiudsuuvasannglioonids

me WWuglasunisiinesnddanie (trained people) (Moller et al., 1996) Innseanmasusunnnileil

o
a

fisefupumdinenfeunasvnsungiisuoonddsnelue Ae Ins Fadunisilnuimsne-3n dadu
manslunadlssunsiigadindussansamlunisanaanedon l@uguaim amnudt msfusidile was
Prelumsirialsamaneaiinlugindusisasinane lnglifeddgunsallunisoonidineIaanunseiin
Igninnaen (FAindnd, 2547)

Tnensdnuidessuanyuiternzaninvmanitsysd 2561 Tuoraadinsiiviinsiindnadu
a1 2 wisnluiegueny 18-25 U wudn Aaudwuy digit span backward (Meueenmainie = 8.44 +
2.79 Uarudseannnainie = 10.11 + 3.03, p = 0.039) ﬁm@j\‘i‘ﬁmﬁlaLU%EJULﬁEJUﬁUﬁEJHEJEJﬂﬁ’]ﬁQﬂ’]EJ WA
liwunsifinduvesausilunguaiuay (p = 0.142)

Fefunsfnunidaiinguizasdlunisinuniudmeadanmitusdanumngauveansoantde
monuudnsluanifonarsauuas fogeeny damarenisifn nzaunanisiuoyyadase auvens
Wasuwlamnssgiuamsiaivnaszuuladislusisnevesgiinesnidamenuudng dadunseondidsne

MmeszRumiaUIuNawAiinANUnuNY lnefnwinisnevaussludaeeiilsauszdrdnuulifiase

' ¥
o0 aAas

WuAIAINEIAUIINATY @wnsanIsiinANansalun1susuds uauilguaing wazinis

Wasuwlamslaiandaiauanuisadiundusiuain1estinmauduele

1.2 IngUsaeAvan1sivy

[

1. JasgAuanudn wavaussanmnisesniaenieluaniionatsrusazisasenenlideyasn

[

Maameuaziilsalifinnasesineunasndiniseanidinmewuudnaduian 8 dUnv wazngumiuny
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2. AnwszAuansiueyyadasy uaznenndladinlunatauivesansienansaunasJegeengnly

Y

(%
] [ 1

AogoenmdimenazilsalifndeiFodineutagndsnmssenmdameonuudnaduna 8 §Uav wazngu
AIUAY

3. WIULMEUTEAUAIINTN WALANTINNINNITORNAEINIY AIENalaiin @159 uaUYadaTe
AouLarudnynsiineeniidimeiteninysinisinmiinevaussienisiineanmdnienuuing

Junan 8 dUamineunazrdiniseenidiniy wazsenilngueenidinieuaznauAIuAN

1.3 HaNAIn319zlAsu

1. anfonannuuay TogeongiiliroseenidinsuariilsaliifndeFesaiimusinty

2. an¥ionannuuay Togeangitliresoantdimeuasilsalifindoiefalimaasuutainiae
yaladin warasiueyyadasylulumaiindy

4. naanmsAnwiluasdazfunuamdunslianudinussvvuluduguam Tufunisesn
dsnieanuaanieinaduitdanngsenisiinovaussoniseantidsnmeuuudnsfinanz
fasoguayTosuilisusenidanie

5. duadulifiilireseenmdsmeriuinaila wazanusavimnamsesnmdsmeluldluguyy

6. HadnENIsANWIFITTansTanmren1mevanawiansiinoantidinie dlumeunslaens

a -4

= U a & a
AWUNIZAUBINLAL/NRIDUIUIVG

1.4 YBULUAVBINIFTIVY

a

lasansideilagyinsinseauanudn aenndladin euyadasy uwarasiueuyadaseluanidy
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naAuLayivgeegLasildreseanitameuaziilsaliiindososinaulasndinseanfdaineuuud
npeniaINIe 3 Asy/dUaY WWuan 8 dUant lunwauiagusuuisuay nevinsAnsfigusuuig
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255N SURAZIUIVLTN IV

2.1 255unssusazeIdeiinede

el e 2558 Surufgengiiongunnnd 60 3 lulssmelneldifisdusiennduas
fanaiinegsseiieduouan laswuinaind na. 2503 ﬁwuuuﬁqqawﬁﬁu 7 1911 Usganaiann 1.5
ruaunanedu 10.7 Suaulud na. 2558 Andulssanm 16% veaUszeinsvonun TuewiAnggieny
wfinogenndalasuszanm 20 Suaulud wa. 2578 Faasfintu 30% ve3UszeIns uenIniilu
pwAndulndiuszrinseny 60 T aznuiidwaunnnindnergingt 15 9 Tnsenaiiatufuaiausnly
Uszimelng (Knodel et al., 2015) ggeenafiuuildulunisiidaymguam wu anudulaings lsavaen
Bonalauazauns (Boss & Seegmiller, 1981) sausiaiinisiidendruile vuin Arununivanas

=3

(Thompson et al., 2014) ﬁ'ﬂﬁ?umi@LLaqﬁumwsuaﬂ;:qumqmL“‘EJuL%'aqL'i'whuLLazﬁ’]ﬁ’zy,mﬁgﬂuﬂﬁ]f\;ﬁ’u
uazeunan msoenidsmeidunilduisdestulazquagunmlunndiseny Tasianzggeony
n1seanmainielasunistuduinlvnanseussd@nsnimnianie ludninaasanuiinisesninginie
atiaveduauisnannszuiunainaue wazdnonglidusnatu (Holloszy, 1993) uenanil
msfnuiluiyuduansliiiuin nmseenidaimefiulsedrannsaanmndsseinisiialsaialauay
waenion lsauzisiuniin anudulaings uwazviliongdue (Blair et al, 1995; Sarma et al,, 1993)
ndsnsiineeniidsmeagiliiinisfiuturesnsldeantiaugagn (VO2max) (Neufer, 1989)
LLﬁ%ﬂﬁLﬁﬂJ%ﬁﬁﬂ%ﬁﬂﬁﬂﬂﬂﬂ%&gﬂ@@ﬂﬁ’]ﬁﬂmﬁﬂ’]ﬁiu 2-4 §Un% (Gamelin, Berthoin, Sayah, Libersa, &
Bosquet, 2007) daun1soenimdsmeunuuuelstnilisnenieiinsldooniaunnniuiioad andaanu 5q
yhlAnnsaiseyyadasuifndusudunaiionnannisuiumsruddidnnsouihi llddand s
(Aruoma, 1994; Banerjee, Mandal, Chanda, & Chakraborti, 2003; Clarkson, 1995; Dekkers, van
Doornen, & Kemper, 1996) LﬁaﬁﬂWia%’wwmaaﬂ%l,wﬁgﬂmzéju reactive oxygen species (ROS) 1
THAnnefiFendt nmse3eneendiau (oxidative stress) iiaLfinmIntu uisziuvesasiueyya
Saseivindy vislunneiimsaiiaves ROS Windy winsvinuvesansinueyyadassiiosas vinlviAn
Anuliaunaiuvesaaaniazfanald (Deaton & Marlin, 2003) miﬂﬂaaﬂﬁwé’qmﬁ?mm%ui‘]uﬁwé’ﬂ
ddnlunmsduaiugunimuasfuesdusznoundnlunsiuydmiunniiseny uasdiaelsaiilaway
VABALEEA IMNNAVBINITOBNMAIIEAMUNTNUIEIUIUNAS (Woodcock, Franco, Orsini, & Roberts,
2011) Tnsmseenidsmed miuggengiuasidumsesniiduudiuaunumuvesiilauazUen

WHAIUMUNLUNDIUIUNANS (ACSM., 2009)



Aseenfdinenuuinaduniseentidiniefidaundnuidsliunansussnousieniseen
f&anegenismels nstinnsussanuduitusvesnduiie nistineenidneussaniognsasiane
amwmﬁmqmmwﬁaléf (Sancier & Hu, 1991) Aseanfidwuuinaduniseendidenieeiinfifinng
Uszausiniuvesinnmeuasinlalaedsusidaanussmaiu Tnednsasdunisndeulmwuuldauns
Uszneausuniseenmanie 4 esadsznau fis maedeulm wsanuaulafinismela faudvesdsle
waznstlounas Taefimsiadeulmiidh Heunansuazsuidey uenainiesmnisiedoulmazeglu
seeuifnesmluauiisnismsaiaed Tneinswedsulmuuudass nmsedeulmiisiuiunsmelasiari
ms’ﬁqmmm‘uLLazmiﬁaaaﬂ%Lw"LUgjLﬁaL?Jaw%wﬁwuiﬂgii"mmalé’mmzam (Larkey, Jahnke, Etnier,
& Gonzalez, 2009) Tagn1508NMEINBRULTNI 6 WoulufUheunssnuazaenes Tuavilierinis
wasulmvesnenty Asliansaaeulmuetesieis wazdeyninisusundu (Fong et al,, 2015) Tng
AseeniaIneLUUIndidnvae fe

nseanmdanenuuiing lasdng (Qigong) iuudsnsinuftRausdn (mind-spirit) veawsy

I~ [ a

lusmausiuagnns deniiauitiuiu Mnunisensdaeglusening 1,000-5,000 U (Sierpina, Garcia, &

&

Yeh, 2007) fiusglavisonisiasuasrsguainsnenigliudauss awnsathvalsadeldidvlndongBuen

q
(AAdnwal, 2554) M1 3 maneis nda Fiavdeauusa daleglusransuyuduardadldinynogisly
sunuuiumnssiueenty dulngjineglusuuseqlrlinuasadumiuiou wywdiuiedanaieusnliag
nsAu mamela nsfunaauan MaRuvuiufu dufdn ng nnels sundeusslenidldsuanns
sl 1wy Anmnelesghaduszuu (a1d, 2506) desmduinsfagmneiamsiinu§oaiioiinyundadin

Tluadeulusnaniy NMINITEANGLNLIUDNNSINT NINAITINLBNeE191TNN “audsal” Feaannasd

e

VA1 “prana” voeBUAELAE “pneuma” ¥8n3n NSHNUGURNS T Inldmasianisasivaiuwas

wigun I ¥1AudnihnsEnnanldlunsiidanianmisunndunuiu ieuiuaunandunensiaysn

Qiﬂf

ava v

s 5 1un 18t fu Il Tane Hudu deululia.a. 1950 levsemaiuinisufiatausssuwaznis
Unases Wiinnsin Fnanldlunissnelsatuussmsuluiiosie q suduiidosunswateidulan
p Tuoonuazny Tuandousl a.m.1980 auisilagiu
3

I
a v o

nsinng Inevaludunisusuin-nedgaalmdunils Ineidnwarnisinaundaie dInaeasiu
fiauaavandeivasledmiaielavinnils Fudunszuiunislunmsdanisnsyhauiiaunavesssuy
Usvam drunisinmelangniesasiinlisanielasusendiauiisanauazdunisueulneanled Lile
UszanumsilnausnmismglanagvimaienisindeulminyuuiassyiliginSusuasdudafondeiindl
' vy o A~ Y Y o oa A oA < o a ' a

soanladinsususuuuandidriuianssunisindeulminsdeiiios Falineusmsuiuusig 9 v89Tn

WAy Teedaiduniseanindeneuuukalstn (aerobic exercise) @4MaNIIUINARATTINGN AD N1SUSU



aunaraIUsEamenludAlagann13vnIUITEUUUTEAMTUNIIMEAN (sympathetic nervous system)
LAZLNNITNUVDITZUUUTEAWITITUNUNGA (parasympathetic nervous system) vil#s19n7e
Houpale Malaiutias uazaudulafinanatdn1izund (Ng & Tsang, 2009) dmsuseRuAULly

o

(intensity) vaan1seaniids Insdadunsesniidinendanuduvesniseenideglusydum

=2

AN
= . a va o L 1 1 d‘ L4 £ % o W
nasdedimnudasadelunisufuRdudthenainvatengy uwilunquinessednseisluniseanmdanie
< a 1 V1 V1 Y} 1Y a 1 PR aa a a a =
iy 1wy JUivasengdiielsamily widesiansanegisseunsulugUlsninneRiauniniednmse

P ! v a wval v a v aa a a
ANMEFUAMNAININNTZIU ke fuRlugUielsadnuiauseinn uavgUleninnuiaunfivesseuy
Usravognagumse (ussni, 2560) N1508NMEINIELULTNIENAADTEUUAN 9 Y83319N78 Aall

n13RnTnangnAesailanelIzIvUTUaNnavesruUlTEamMnlull® (autonomic nervous
system) (Sierpina et al., 2007) @iWaffas19n18MaUTEN1T TULUDIAUNAYDIANITNLANTZINNTHN
siiliaussvaenluss Inlaasuauiy navesdnlanasvauisgouvhlisnenieaunaiduldlaenn Aden

2 X a ad a ~ 1 | ~ ° 1% v Yo

MU (USeyey, 2557) aunsiiinnnisiindnsegwraiosainaneavaiianisaseniindsinu (self-
awareness) lyaraiin1snunIudReIuInTu nsindeulmkuudnaidsluvuanizuaziudidu
felllos axviliinanuidnludedydnual wu anuduaiwedan nsdearsivaissfwasaiuidndy
Bunugu (Backer & Hammes, 2010) uasgglsinunavainisujiannanuidrsdursudrady
wsssY Welilmnuluusssunazianiseazidenuiniu Msduasiziuszhuddyainnisnuniu
I5IUNTTUAINTATAVL AV HATe N WTdegunmvefU URegsainanela 4 Useniseall

1. Hasiaszuuiilanasnasniien (cardiovascular system) N15NTNIYIBUTUANAAVBITEUY
Uszamonlud®@ (Sierpina et al,, 2007) vinlusenedinnusiunazHauAay 191N PEIULAZHDY
AANBLAT 519N18agiinsudeasidulasilu (endorphin) (Posadzki, 2011) Feasinantunielusienie
Ineaupsdlulalusiarda (hypothalamus) wagsedldaues (pituitary gland) Bulasily (Huaisiadl
NFeIRURY JadigrsussinmieimsUinuagiilvianauauis ensualfvasonanas vilin1sinau
vosUonuaziiabanvu Wnlseansnmnisivaiewlais wasUsuussnsmelanisviinuresneniningg
Yaaiindu i likandsufingesndiaulauiniu n1sgneniuvsenyaileveindsdinuas/viaidengn
wilvauausaluaieuldnnady vinlreinsuinwaznisidulisussimias (Backer & Hammes, 2010)

2. NaRDITUUEDIIIU (hormones) NSRNTNeEEIN@NevzduaTUNTYINUTeraulsvio &
Juunamdngesluuvessnanegliingnud (N & Tsang, 2009) vinlissuugesluwinainuauna Aaus
moulaaussluauisraunuanls (Usyan, 2557) dwaliszivgesiuuanuiaisnanas i1 Tiszaulagdu

Tuidensinas (Oh et al, 2010) sdawafisogunm



3. nasoszuugdduty (immune) fiufoATnsessaiiaueasiipiduiulusneniefindu (Ng &
Tsang, 2009) nawannslvaouvesdoauazivdeniviy shldnistmiosndaunazaisemsin
Aeagadens q #u madumevesdiesns 9 mnwadity glidusuinuauneuniu Tnewadidaidon
ymaansatiadelsaifiutusazanninannsdnauld (Ng & Tsang, 2009)

4. waressnediunenw (physical) msfindnseesashiauertilindude uasnszgnudauss
(W3aya, 2557) USudseussiasvesndnuionasrimig seuudoso nsegn udulienudangu anns
fnvastosio vudeuseuaenimnasafity UJahnke, Larkey, & Rogers, 2010)

uam’mﬁmiaaﬂﬁwé’amEJLLUULﬁmmmmumué’qﬁma&iamﬂﬁmmiﬁﬁmmmaﬁ’w laganizns
ganfdinewuudng Fudunisesnidemendesdauslunisindoulm (Sierpina et al, 2007) lny
nalnnseenmdsnedidwasenisiAinnudt wuin anmsAnvinsinuvesausslusziuluiana
wandbiiivitnaveaniseanidenieiiniudAgioninunsening(cognitive) FafludFefidunuin
Brain Derived Neurotrophic Factor (BDNF) 1unauadnAgysionsiieuiuazainudi lneniseentiig
nganansnifiunsaine BONF 1¢ uazdemuiluanasiindl fdiuvinlfiAn neuron genesis nsogsan
wagvumuieaAdon Wetmuasuuriilfnsedunssuiunsmaious flviseddendndt BONF
Ao“Miracle Gro” (miracle growth factor for the brain) wonaniidmuluauesdiu hippocampus o
Juauesduiifnrdedasnsaiumsiious e awannsalunisiFeuiiandeudoiunaves
BONF Tupwanasalunisiisunlasesaues Saduiiugrudidnmes cognitive processes a1swiini
mmaaLﬁmmmamﬁzﬂumiﬁauiuazmmf\iwawwmaaﬂummg’us] Tngldnadugies 1 §Unvi
Taglivynaasiauuasde SamudninnalnmsssuulszamuassionlSviefiavinasieszduues BONF uay
AANaYDINITEDNAEINERaaNeT sosluumarivaalag adrenal sland Fudugesluuivduiieia
AULATEA Lﬁm’hajaum avilanesdn hippocampus Laenuesendiniseenmdinieaunsoan
madanadsauild esnniseendidinmeannsntisanmiuiaionasllaenisvds endrophrine s
\uansuiarugy (Gligoroska & Manchevska, 2012)

Prsgminseenidinetuaziimafinduresnmsldoondiou dWelieniethesndiounldly
MSIHAIEIWIT UAZNTFUIUNITONTAA Inen1aiATenenBlau (oxidative stress) tuaziAntuile
YINAIUAUAAYDIDULADATEULALATA1UBYYADATE (Banerjee et al,, 2003) ANIEIATEADDNTLATY

a

= Aa . ! L4 a ! a a 1
nuefie n1gidoyyadase (free radical) lusrenisuinauansiueyyadasylustanieiviuialy
Wieene dwaliinnisinaigeendindu (oxidative damage) Aodiduie TUshu luduuazluanasuin

! a Aa & a o o v a [
#1149 9 Inglsaundlsadianvgainmsnaduelusiu wagluliu gnianemenseuiuniseentindu Tuvae

Mudlsatunnzeseneandeduldlaiduainadouuddunaduidosninnssuiunisvedlsaiidmali



Aansvianeiilade 919 nsinude (infection) Msumdu (trauma) visenslasuansiiv (toxins) #a
JusumguesmsaiuazazaneyyadaseineliiAanedanmueslsa nngliaunavesjizednond
(redox reaction) Tus19NBTNATUNIUAITUEAIDDNVDITULAENIZVBILTARNY 9 D1AlsATTUUMI LA
naoALden (cardiovascular diseases) 13ANLSe (cancer) 15AWUNMITU (diabetes) T5ASEUUUTYEIN

(neurological diseases) I’iﬂiwuqﬁﬁmﬁu (immune diseases) 15A81 (eye diseases) LazAIZITINN

q

(aging process) (NUN2550Y, IanA1, & B3u, 2557) lusrenetuasiisyuuiueondduasidussuumn

aa

JAN13N1ILVDIANULATEABONTIIU T35z UUAUBYYBATE (antioxidant system) 1UusUUNANTIn]

Qe

A v

HostueuidsmeveusaduiododofiAinnnoyyadasslaseengnidudinsainseyyadassuiodu
fueyyadass Mlveuyadaszgaidoanuhilunndviugiser lud euluiasusuaeyyadas:
(antioxidant enzyme) Inen1sindneuyadassiiu gueseenladfaiawa (superoxide dismutase
39 SOD) wAnAd (catalase 138 CAT) ngailsloutlaseanding (glutathione peroxidase %38 GPx)

IWsfiunany3unaluseanduaud (pro-oxidant) Fadusaissnmsassenyadasevselusfuniviedesiuga

Tuana (biomolecules) 1y gosluwsg 9 3nMsvhateasingeuyadasevsealsluanavuimaniil

a A

drutrglunsanUSunaeuyadasslaeonisiineyyadase wu ngnlslou (glutathione) 3m1dud (O

v
IS a a

tocopherol) wazdniiud (ascorbic acid) 1uduiiloifneyyadaszauiasoonladuoulessuiunisly
waaloulyiSoD f\wﬂ/‘hmimﬁsmawa@aisﬁaﬂdnLﬁ“flulaimsmul,ﬂa%aaﬂlmﬁ (hydrogen peroxide,
H,0,) G?Jq%gmﬂ?iﬂulmﬂuaaﬂ%wu (0,) waziin (H,0) Aoludaeteules] CAT uway GPx Aud s
aussouzveseuledivarilundazetorsniglusemesvnevaussenmziniunoendeduldunnanaiu
fufimuaumsaiaeulesiuaranssnuzveseullussutdunmunaisneentinduazifugeiulunng
lusfuluidengs Aziaioasendinduuenainaziferdostuinuinisveslsandddenasonisiia
AMzuNsNdeudu 9 fe (NunisTal et al,, 2557)

Tngreulediildiiionsingn ROS MAnTwSens2191 antioxidant enzymes Usznaulugae
Laulﬂiﬁwﬁﬂﬁﬁﬁﬁqﬂﬁm superoxide dismutases (SODs), catalases wag glutathione peroxidases R
uiaztoulesiiluanatimanefisnafuly (H. Li, Horke, & Forstermann, 2013) Tuniseanfidanisuuy

Ly [y

welsUnduilanuduniusiunnziueuyadaszainiuiduneuniiniyes Robertson JD uazAny (1991)

o

a

faUnuansiueyyadastludenannguiiegiivenmdimeidulszddiuiu 20 aulazyanaly
lailFsunssentiiniadulszsisiuau 6 au Taenduinegnaismumumesoigszaing 20 f 40
U nui Plasma creatine kinase activity 3adushvsdanudomeveanduiefinnuduiugediedl
Tedrfyiuszeznainisiinniseenmdanslundazduav (P <0.01) lurasiilunatauidannududu

¥84d75 thiobarbituric acid-reactive anadilalasusondauiudy (P <0.01) warnuinluindanadl



Aanssuveneuluidueyyadase loun nganlsleuUaseendinanazuanaa deilanuduiudideuin
fuszeziaIn1sinnseanimaimeluusazusednduav (P <0.01 wag P <0.05 muadu) Jeasuladn
mseentidenmedidanuaiiaue wislusunsunisiinnisesndidenie (training) enaiinalisisnieding
Ufusadeasiusyyadassfiuniniy Welunisestusunsefiintusowadtsdmanisesaneld
(Robertson et al., 1991) dwuns@nwludsemalnganauideves nuds aedl (2552) Anvinaves
mawuuelsdnfiszfumnumiinuunanduaniseaniizialoneendiniviuas unesaau-y lunguans
luitgunmudauss senmdsmeliiasniane $1uru 20 518 engrade 44.5046.91 U Tagldlusunsu
nseenmainieUsenaumeriaulalstn 911w 45 91 ww 30 Wil anumtintunswuegluseauUiuy
NANY (64-76% Y04ENIIINITEER) Han1sAnwnudn lusseraiunu YSunaedlalasiaueseanlyd
(2.110.05 way 1.99+0.04 lulasluaans) uasulaeeailan(2.38+0.18 wag 2.28+0.18 lulasluaais)
qviddueyyadasy (0.23£0.048 uay 0.31:0.087 fadluaTrolox/L) BuimesaaAu-1) (1.980.32 uas
2.01x0.28 Milasn3usiofiaddns) wazuTununisldeandiauasan (27.82+9.63 uay 29.07+6.62 1adans
Aaflansusioundl) ndineeniidinienisniswukelstn nuinvsuamnasulaesadlanifianas

1%

(1.780.21 lailasTuaanf) uazqidueyyadasziiaindu (2.58:0.075 fadluaTrolox/L) agneil

a

WodAmeaia Tuvasiivsuinaveslelasiausseenlanianuasunlasantes (2.05+0.08 lulas
Tuaans ualiunne1am9ada drudsunadumesaifu-iuay (2.95+0.17 Wlasnsudeliadans)eg1ad

a

WudAggneads Jsaguladnnisesniidenigsmeniswiukelsdnfiseauanuniniiunaislunguansy
o w e & S v s a 1w o ¢ | = a

sanmasmeldadianailunan 3 aswtedUnv fnseriu 6 dUav aunsativannzAseAsaNTLATIN
wazLiiuseRuvesBuneidlAu-lufeauazdanunsaiiuanuaunsavesenislunisideandiau (o
31, 2552) kagnuideves Useranual lavuesdn wazane (2550) ladAnwinaresniseaningaeniefiaiiy
niinsgaulIunan wagauningeseansitueyyadaselusu TAC (total antioxidant capacity) 1ng
nausegruluidnndgeainunmivendeinga Weneaivas S 30 guamudass uazhildesn
Adsneduussdunneu wisnquitegradu 3 nque az 10 AU Ao 1) nquAruay UURnaTns
Uszdniuund 2) nguneasad 1 Hnlusunsueaniaenmeseauanumtnuiunans uag 3) ngunaassi 2
Anlusunsueaniidinieiszauainunings alingunaassisaesnguiinisiln 3 Jusdeduaid 1lu
SreziIan 10 dUA19 3NTUYINNISNARB UM SEAUAIIAURULABATENANITIENUIN NGUNAABIT 2 &

(Y v a a X ! A v o o aaada LY ' 1 [3 ! a a
sEAvaIsiTueyyadaseiiutueg1aiidedAgynisaliinsedu 0.05 uagralsinungunaaei 1 4
WAL YRITEAUANTATUOYYADATELTY 11NNTINGUATUAY kasNUITLUTUATUNITOBNMIAINIELULLD
IsUnieussezing 10 dUami nsgdulninisiiutuvesseivatsiueuyadasyluden (Usendnwal

et al, 2550) drun1sildguniainienizladindinanesianiegninnisesniidenieuiu lagen



v

Ferritin Wuneumandlusiuneanesaainmin SadusedvestSinamdnlusime wandudsddoy
mﬂﬁm%’m’muﬁaaaﬂ%wﬂﬂé’qLﬂfalﬁaLLawﬁflﬁé’wﬁfﬂuﬂalﬂmiLﬁﬂaaﬂ%m%’umamaé AULEYUIE
veuilodouazeToaniniu LﬁammL%’u%’umaamﬁmﬁmqﬁu Lﬁaqmﬂmﬁazamaqammﬁﬂﬁﬁuﬁw%
AaLduduved serum ferritin e1aLduannvesndssveslsaila Ingwuiiniseeniidnied
unumddglumsaneandudures serum ferritin famseenidniefifivduaneududuresedy
wle3iu wenaninsanaswesnundudures serum ferrtin agsﬁuagﬂiffmzEJzLua’nLazmm?isanﬂ’ﬁaaﬂ
MAINY wazn1TenAaINIesEAuUIUNaINaziinNdAYlunITan serum ferritin 11NNINITOONAET
n"e (Bijeh & Hejazi, 2012)

daun1vves hematocrit 1 Wushuansdemuviavedaiin Swinmsanvmuinszsuves
hematocrit Judsldannsaamylduiueuursmstnwuansiidiuininimnasiiuuna hematocrit
eeniieuiildeantidsnie (Ernst, Dabureer, & Saradeth, 1991) agslsfnumansnisfinwindu
57897u31 hematocrit lutinfAwannnituiuna hematocrit Unf #an1sifinisifiswes hematocrit 2y
dineuniavenden wasiiunisiauvesiila wwiliiAnanudsmesnsiiunisvhauvesiile
anufiuly (Boning, Maassen, & Pries, 2011) anseuddauansliifuindnimfiuu el
hematocrit Hosninaufiliesnidsnie (Broun, 1922: Davis & Brewer, 1935; Selby & Eichner, 1986;
Weight, Alexander, Elliot, & Jacobs, 1992) uagiinuilunuansliiiuininnuduiusideausyning
hematocrit kazan11zn1siin (Heinicke et al., 2001) Fsnnzmsladinlunisinan C-reactive protein
(CRP) u fiawdrdayfie Wudisddsnninisaisniay wenani CRP Ssfiaudiniugiunianisiuinis
e Taemudnafisduvesdr CRP 4 uansinisfiniefusidnlafiugadludaseny (Sitverman et al.,
2009)

uaNINENITDDNMEINMELUUTINILAIN TUBsuLUAMIIN IEgUAIW 91N UTTBT88 Guo Y

wazAny (2018) léAnwnaveanisBudnauuanuisnay (TCPSQ) sioguniwnissiameuazislaves
tndnw Tudagtiuguamsunieuazinlavesindnuniivualiuiugas 1losainidd inudengingsu
Wasuwdaduasdinslddumedidniuinnty fufulafufesdinsldfumaaiuaisgunmdinves
tinfinw TnevhmsguiinAnwidnou 80 auifauautRmanzannuminedonsumdunuiuiingg
(BUCM) 9 niuldumsfinmsnendsn1ouwuuTCPSQ Wuan 10 #Uasi uagnan1sinwmudi gunin

[

nesnewazinlavesindnwatuiaziluiwinmaiminzauiigad nsunisiilusunsuniseanins
MUy TCPSQ wnUszandldedraduszuulunguinfnwumiine ds (Guo et al, 2018) uazawidy
2839 Meng D wagAny (2018) laAnwinavesinaidselsawininuviin? 2 lnenisgudUisniinige

wmuedag 2 S99 1,326 518 wisdunquiildsunisiinniseendidinmesuudnauaslalanisiln &
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msleginauandiiiuinguioenmaimedlefisuuitlieenidmnietndinasdeiidedfy e
fasting blood glucose (MD = -0.99, 95% Cl (-1.23, 0.75), P <0.0001), HbA1c (MD = -0.84, 95 % Cl (-
1.02, -0.65), P <0.0001) Lazaam1 postprandial blood glucose (MD = -1.55, 95% Cl (-2.19, -0.91), P
<0.001) Fsasuldirnrsfinnrseanidinisuuudnsansouivssseduiimaludenvesdiae
Iimmm'msuﬁmﬂ' 2 (Meng, Chunyan, Xiaosheng, & Xiangren, 2018)

uenanilunuitearanres Cheng TC uazam (2019) IdAnundnadenisivasuulasidtings
Huvsglomilugvaslsaunisa Tnensfinuadailld heart rate variability (HRV) Wfionsaaseuseduvos
cancer-related fatigue (CRF) uagAnn1n@in (QOL) vegihelsausss ldnguiiegseasiealsausss
$1uau 52 au Tasusnidunguad (n = 25) wazngudng (n = 27) Heaeenguldsunisinbunan 12
Famiuazamunadunm3 Weu nmsfinwmansemussersluduaRuagmsoandsniouuudng
A1 CRF Ailsmuinduuilduanasesnadfod ey (p <0.05) Lm'ﬁLLmIﬁuQa%{uasiwﬁﬂaﬁqﬁzylum HRV (p
<0.001) msilafuazldsunisesnidsmeuvuinauandiiiuisussandnadiunnsisiuluurazyanads
Ui hguaminuazseneiianuddyainfesfuasasldiumstinmugiuly mafunuiigemauinig
wistudugtaelseuzisadienadslovimessneuarinle lnonisdauasunsidasundasifnisduiu

%"‘mﬁaﬂ%’wqaqmmwmmﬂﬂw (Cheng, Lee, Mar, Huang, & Chang, 2019)
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uni 3

A HUNN5IY

3.1 351135011 HUN15938 (research methodology)

I} o a w2 A
SIYNUTUABUNITABRUIIUIUNTENIDUABUNNTIAY 2564
NQUNAADY

nsfnulugieinansaunasziaens (45-70 U) imavdglanlireusanidinieg uway/vieillsa
Lifnsiaisess Usznaume Tsauivnu lsranusiulaings uwavlsaleduludongs

A o 2 v 2 W ' a a B Y] v &

anunviinisiiuteya uaziiudlediuien fe Weeldedu 4 Wes 404 AMZANIYANENS
UNNINYIYY TN

A0UNYIINTRNMAIAINIY AD AMUMALIAUIMEAY Y1IN1TBNAEINY 3 ASY/FUAIM (Funs ws
AN3) WAz 5 %189 508 AMYAMLIYAIARS 9391381 17.00-18.00 u. Iaeiinstieeninaenieanyguinig
2ONMAINIBWUUTN
NQUNAABY

NMIAINGNeEANAS NMSANEINBUNTN Ladawan et al Tul 2017 (10) 91n@ ﬂ’]i%ﬂiﬂ’]i
wnla TuAu executive function AnuNANsYIN9IUYesaNRvUlueA Al ATTENaNIAULUSBUIBUNDU

U =% o U d' = 1 o U & a = % o [

WALNAINISHNDONAIAINIELUUTNG AD NBUBBNANEINTY AB 50.1 + 21.7 FUN9 LaLNaI0aN aINIYLUY
Hn 8 dUavi Ao 32.9 + 12.8 3un¥l e effect size Ao 0.91 lagldAn alpha 91 0.05 wag power 71 0.95
e sld paired t-test loimndu N = 20/ ngu Awsndelusunsy Gpower 3.1

FIUUNITANYILUUY Quasi-experiment with control group tilBsa1nn1sinesnnasniely
nauu Ingvinsienanadasmendgs 9w 25 au 91g 45-70 U lngoranadasazgninnsesiniu
Auillsalifndosess andeyanisiusesnnunndianaulsaiuminu lsaanudulafings wazlsaludu
lwdengs seannduvinisusznmasueranadasnauladisiulasenis lagvinsinsedu eau. uag

¥ ¥

Fwithilwauna (aginuiteegssrididunmafuioyavesenanating eglutuneunsifudrdoya
ﬁugmmmmmaﬁm 13 Au)

nsiusegIsden innisiiuneusanidinie 1 dUani wasnain15eenAaIn1uwuunIsin
Tnemseantidamendaas 60wl 3 u/dani siavun 8 dUni lnefiusogadonuuunanainassy
5 C. lnstimadansumdifugianzidon Jauazfivasadon median cubital vein floguinateiy
wa fiirsamnismaassanunsavensusiainnsnaasslinniilofifosniseanainnismeass nseen

1Y

MaIN18lULAAEATIILLAINDDEALAS LA NSHNHNAUB L1 AIND NBUNYINNITBINANEINY
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Tne 2 davinoufiasiiniseentdimesianainsaziinisfansosaunsasuniseantdeniele
Tnglduuuneaey PAR-Q Tansasentidsmeldegslainnudes
rananeusentidane 9 1 duavineufivedinisvhnmsesniidinie ¥nsia %body fat Tae
1509 skin fold caliper, ld@UsOULD7 (waist circumference), IndnsraudUTOUL LAz aZINA (Waist to
hip ratio), lean body mass, InA1uanTatuMsldeandiauadan (VO2max) menisvi step test uag
TaanunumunsszuusilauazUenann 6 minute walk test wagifusiegradanusuna 5 CC.

o w

-gawin1seenmane fie senidinielasnsooniidsuuning 18 vivna grinnseennds
meannsavenganseanidmeldviuiiifesnis wae/ viedleinnnuRiaunity 1wy Guilennsms
Wuwduien vsevineniemela Jadew wihile Wuauagyihnisvgeeenidanesiuil wasids
anungUanlngTign

Tnefituneusioeluil
1. Slemnaatinsinis Wenanatasiuin wdanduwihnsinanuslain sasmsduvestilaves
D1a1adAs
2. Budunoums warm-up Wunan 5 Wit Tnensandanile Wewdeusienie
3. Jumeunsoenmdneariimseentidimenuudng 18 e Wunan 60 wiiilumsesnidsne
74 s1ueu Tawdunsmela %gufqm‘1?1’1EJSUaq%’jumauﬁazﬁmﬁmmmmé’u‘laﬁm NINNNITDDNAAINTE
Usznausie

Movement 1: Lift hands

Movement 2: Opening the chest

Movement 3: Rainbow dance

Movement 4: Separating clouds

Movement 5: Rolling arms

Movement 6: Rowing the boat

Movement 7: Lift the ball

Movement 8: Looking at the moon

Movement 9: Pushing palms

Movement 10: Cloud hands

Movement 11: Touch the sea, look at the sky

Movement 12: Pushing the waves

Movement 13: Flying dove

13



Movement 14: Punching
Movement 15: Flying wild goose
Movement 16: Rotating the wheel
Movement 17: Marching whilst bouncing the ball
Movement 18: Balancing the Chi
4. 113 cool down Banduuile Wuan 5wl
5. ¥nsingnsnIsuveiila wazauaulaiie

= o [

remdseenidsnouutiln dnsifudediadende fgnmaaouazsiinisesnidamenuudng
Junan 8 dUnii lututhadwesiundnilineenidmeieuies agvnisianae Sduneunis
UURwmilouludasnisviinisesndidenie Feviinisiiuiediadentsuia 5 CC sauduriinisin
%body fat, HUTBULEY, TndnIIdIdUsBULRILAzaslNN karinAmasalunsldeandiausgn
(VO2max) men13vin step test azinanunununisszuuiilauazUsnain 6 minute walk test
aswadfifvinsialulafin Useneuluse
1. lipid profiles Usgnaunay cholesterol, low density lipoprotein, high density lipoprotein,
triglyceride
2. Inflammatory response Usznounag high-sensitivity C-reactive protein
3. Serum ferritin

4. Complete blood count

5. fasting glucose

3.2 Inclusion criteria
1. Augeo ANy sEaing 45-70 U oranadasazgndnnsasinfunuillsaliifindesess Tnsfideya
nsfusesnnundiangulsaiumnu lsaanuduladings wavlsaluduluifenss
2. szuziaan 3 weunouihiinenddslilidlusunsunisesnddsmedulsedasinaue Ao unniy
1 ade/ dani adsarlaisingt 30 wid (satsrnunisdansestaelduuunagey PAR-Q tamunsnaen
fdsmelsegnalaifinnudes)
3. Wldsunisiatuems I manansiueuyadasy viedmiiunnyien Tussesian 3 iwieu
0. lsifiugs warguyyd iudsed Aswnnnin 2-3 Ay Weu

5. fiaudnladngiuauide

14



3.3 Exclusion criteria
1. ffifllsauszandh Tsasiala viedonsidunthen Tsaile uzidsviadngg lsalnsosd desniau 1sa
ysszuugiiduiu Tafinans Tsadu Tn sauftsdiimidudensiiierhnmsianzdenldeonn
2. finnuRnunivnizeendidaniy wu Tedu wihile Wuay deu vawesniidine wielinsifiuiuogng
mndwesnswuvesiladesuiinsesntidane
3. {fsanmasuveniilavariioontiidsnieannnia 170 beat/min
_Unndwidlosnnudannoeniidamedng
. f{iPuge quuvid lunsidismnismaaes

ldaunsatnsiuaddlansumunniun

~N O O B

- IANUUTEAIAEANITNARDY

3.4 Fnsuszifiune/ dunsevidoya
N5IATITHNSEDR

N15ATIEN1s@nAazly mean (SD), median (interquartile range, IQR) AMNLANAIIABULAY
naseaniaen1en1elunguly paired t test hagAIuLANA193ENINe 2 nguld student t-test T8

Mann-Whitney U test (ANOVA) A1 P-value @oen11 0.05 2gRa1Ta I ANANg NLdud Ayn1sana
Anuanalngldlusinsy 16.0 version of SPSS program (SPSS Inc., Chicago, IL, USA).
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uni 4

NENT1INAEBY

YostayaiugureteamalnInaengy fuanslunised 1

¥
A ¥

M13197 1. fiugrudeyaretoraalinIngueaninain1eyng

wanafansaengulufianuuanaaiy

Parameters [mean (SD)] Exercise group (n = 20) Control group (n = 16) p-value
Age (years) 62.95 + 4.67 60.88 + 6.89 0.290
Weight (kg) 68.94 + 11.34 63.59 + 15.224 0.235
Body fat (ke) 27.39 + 8.02 24.72 + 10.80 0.401
Lean body mass (kg) 22.43 + 3.29 20.73 + 3.4 0.142
Waist to Hip ration 0.95 + 0.08 0.94 + 0.07 0.636
Basal metabolic rate (kcal) 1267.85 + 119.65 1209.56 + 124.18 0.162

wandALUU mean + SD 14 student t test TunSAMUIAANLLANANITENINNGL0BNMAINBUULTN AL NEUATUAN

AUNTIAANTINTNARUNTTUIANUILAEAUTINOULAENEINTERNMAINIEUULTNI

waznguAIuAN LnuALLANANRETTEAAYNI9ERR YaIN1INAFBUAT MOCA test A1 Trail making

test A tlay B @1 Digit span test forward wag backward (p > 0.05) NNBULALNHINITOONAIGINIBUUY

g pg9lsfinunuan Trail making test B franasegefided1Agvnsadflungualuau (p < 0.05) A9

LAAILLASIN 2

M131991 2 WEAIAINITNAFBUNITFUITA UazAdNTINDULATNAINTITEBNAIRINILUUUTNG WaZNEY

AIUAN
Parameters [mean (SD)] PRE POST p-value Mean differences POST | p-value
within group | minus PRE across group

MOCA

- Exercise group (n = 20) 25.85 + 2.56 2595 + 2.64 0.837 0.100 + 2.15 0.745

- Control group (n = 16) 2531 +4.03 25.13 + 5.22 0.812 -0.19 + 3.10
Digit span forward (DSF)

- Exercise group (n = 20) 9.15 + 4.51 9.90 + 4.02 0.330 0.75 £ 3.35 0.257
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- Control group (n = 16) 7.31 +5.69 9.56 + 3.50 0.061 2.35+4.45
Digit span backward (DSB)
- Exercise group (n = 20) 510+ 4.14 555+ 2.63 0.625 0.45 + 4.04 0.244
- Control group (n = 16) 525 +3.71 431 + 3.28 0.173 -0.94 + 2.62
Trail making test (TMT) part A
- Exercise group (n = 20) 64.84 + 31.43 53.65 + 22.89 0.072 -11.20 + 26.27 0.786
- Control group (n = 16) 86.74 + 42.83 71.45 + 56.87 0.326 -15.28 + 60.21
Trail making test (TMT) part B
- Exercise group (n = 20) 139.68 + 82.47 132.25 + 71.66 0.605 -7.43 + 63.24 0.110
- Control group (n = 16) 185.25 + 117.78 142.24 + 91.45 0.021* -43.00 + 66.44
UERIALUY mean + SD 14 paired t test AuIAANNLANAINBULALIEINITEINMAINTY wazld student t test TunsAunamm
uANGANITEIINGNEBNMAINMBULULENG LaznguAUAN
GI’]S']\Tﬁ 3 LAAIANITONINNITODANIAINIY WU ﬂ"liﬁﬂ@@ﬂﬁ’]ﬁﬂﬂ']EJLLUU%ﬂ\‘iL‘fJUL'Jﬁ'] 8 ﬁﬂ\'ﬂ?‘i;l
fmmuudausmweniuazanubanguresiumemnntudefisusudeuseniidnisuasnguaiuam (p
< 0.05)
AT 3 LARSANENTIANINYBINITOINMNEINNBNBULALNEINTOBNANEINIY UALNFUAILUAY
Parameters [mean (SD)] PRE POST p-value Mean differences POST | p-value
within group | minus PRE across group
Back strength
- Exercise group (n = 20) 0.75 + 0.27 0.81 + 0.22 0.112 0.07 + 0.17 0.976
- Control group (n = 16) 0.66 £ 0.26 0.72+041 0.337 0.06 £ 0.25
Leg strength
- Exercise group (n = 20) 0.79 £ 0.31 1.00 + 0.33 <0.001* 0.21 £ 0.18 0.001*
- Control group (n = 16) 0.68 + 0.30 0.66 + 0.34 0.701 -0.02 + 0.21
Trunk flexibility
- Exercise group (n = 20) 2593 £ 9.29 28.90 + 9.43 0.001* 297 +3.28 0.011*
- Control group (n = 16) 20.98 + 10.30 19.31 + 10.20 0.342 -1.66 £ 5.78
Estimated VO2 max
- Exercise group (n = 20) 23.37 + 4.08 2375 + 4.84 0.525 0.38 + 2.64 0.411
- Control group (n = 15) 2337 + 5.26 23.03 + 4.39 0.594 -0.35 + 2.47

UAASAILUU mean = SD 14 paired t test AMAAMULANANNBULAENINITOBNANAINY Lagld student t test Tun1sAILIMAIIN

WANA9TENINNGUDBNMFINBUULTNG WanguaIuAY
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AnanstalimadeanuInluinisasuwlaseagneily

NIuaENENAIVAL (p > 0.05) AauansluAlsei 4

Y

9

v sananslunauineanfasneLuUl

A15197 4 LARPA1YD9AEAYRINAANATNIUNITEDNANAILAZUSINISENDaN SN e UUTNATUET 8

dUnsi
Parameters [mean (SD)] PRE POST p-value Mean differences p-value
within group | POST minus PRE across group
Glucose (mg/dL)
- Exercise group (n = 20) 143.75 + 27.47 134.85 + 34.88 0.103 -8.90 + 23.21 0.889
- Control group (n = 16) 150.75 + 59.46 143.06 + 52.30 0.297 -7.69 + 28.49
Hematocrit (%)
- Exercise group (n = 20) 38.08 + 3.92 37.59 + 3.22 0.222 -0.50 + 1.75 0.349
- Control group (n = 16) 37.44 + 4.46 37.43 + 450 0.984 -0.01 + 1.20
Hemoglobin (g/dL)
- Exercise group (n = 20) 12.85 £ 1.37 12.70 £ 1.18 0.276 -0.15 + 0.60 0.864
- Control group (n = 16) 12.49 + 1.48 12.37 + 1.61 0.314 -0.12 + 0.46
WBC
- Exercise group (n = 20) 6.47 + 1.70 6.19 + 1.58 0.212 -0.28 + 0.97 0.248
- Control group (n = 16) 6.48 + 1.55 6.62 + 1.23 0.639 0.14 + 1.18
Platelet count
- Exercise group (n = 20) 283.90 + 68.75 279.80 = 71.66 0.551 -4.10 + 30.23 0.590
- Control group (n = 16) 280.31 + 61.54 282.25 + 62.33 0.834 1.94 + 36.38
Red blood cell
- Exercise group (n = 20) 4.38 + 0.45 4.34 + 0.40 0.361 -0.04 + 0.20 0.727
- Control group (n = 16) 4.66 + 0.70 4.64 + 0.66 0.638 -0.02 + 0.17

LEASATLUU mean = SD 14 paired t test AunaAMULANANABULAYREINITOONIAINTY Lagld student t test Tun1sAmIuIMAIIN

WANATENINNGNDNAAINBUULTNY UagNFUAIUAL

Y

A1 lipid profiles naukagnasoaniaINIenyI ilauuanseiuegsltyd1Ayneads (p >

0.05) sauanslumnsned 5
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A135199 5 N153AA7 lipid profiles LagAINITONIAUYDIDIEIENATNOUNITODNAISILALUGINITHNDDN

[

mdsmenvudnaduian 8 dUai uaznguaiuay

Parameters [mean (SD)] PRE POST p-value Mean differences p-value
within group | POST minus PRE across group

Cholesterol
- Exercise group (n = 20) 192 + 40 182 + 39 0.163 -9.60 + 29.56 0.243
- Control group (n = 16) 193 + 36 194 + 43 0.849 1.12 + 23.18

Triglyceride
- Exercise group (n = 20) 140 + 47 130 £ 45 0.282 -10.25 + 41.39 0.287
- Control group (n = 16) 148 + 58 158 + 79 0.570 10.50 + 72.34

High density lipoprotein
- Exercise group (n = 20) 49 + 8 49 + 7 0.898 -0.20 = 6.90 0.403
- Control group (n = 16) 55+ 13 51 +£12 0.353 -2.94 + 12.27

Low density lipoprotein
- Exercise group (n = 20) 116 + 35 111 + 34 0.280 -5.75 £ 23.13 0.621
- Control group (n = 16) 115+ 35 113 + 41 0.670 -2.13 £ 19.57

hs-C-reactive protein
- Exercise group (n = 20) 32+238 30+31 0.568 -0.22 + 1.69 0.138
- Control group (n = 16) 57+76 32+32 0.143 -2.50 + 6.48

Ferritin
- Exercise group (n = 20) 150.7 + 133.1 148.8 + 153.2 0.850 -1.95 + 45.47 0.547
- Control group (n = 16) 158.2 £ 237.4 1447 £ 176.3 0.441 -13.55 + 68.47

UARIAILUY mean + SD 14 paired t test AuIaANNLANAINDULALIEIN1TEINMAINTY wagld student t test TunsAunamm

WANANTENINNGNBDNMAINBUUUTNT UaENGUAIUAN Wag hs-Creactive protein = high sensitivity C-reactive protein

A" oxidative stress Tungueanfdiniednaduuiliuanannniinguaiuau og1elsnnnue

antioxidant Huwildugeulunguesniaeniedne uinduaiuauiiuuilduanas wilinuanuuaneng

Y [

a819luyEA

UN9EnH (

p > 0.05) Fauansluasedi 6
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M19197 6 UARIAIANSANUBYYadATEIarANATYARENTLRUlUNALRNRNMAINERUVTNIMALNEY

AIUAN
Parameters [mean (SD)] PRE POST p-value Mean differences p-value
within group | POST minus PRE across group

Malondialdehyde

- Exercise group (n = 20) 0.38 + 0.11 0.32+0.12 0.131 -0.06 + 0.18 0.874

- Control group (n = 16) 0.38 £ 0.17 0.34 £ 0.14 0.394 -0.05 + 0.25
Total antioxidant capacity

- Exercise group (n = 20) 497.64 + 79.45 501.01 + 88.58 0.772 3.37 £ 51.23 0.079

- Control group (n = 16) 477.89 + 98.79 445.07 + 112.85 | 0.073 70.39 + 70.40
Catalase activity

- Exercise group (n = 20) 51.75 + 27.31 54.83 + 32.04 0.724 3.08 + 38.44 0.162

- Control group (n = 16) 49.85 + 36.75 35.26 + 31.02 0.118 -14.62 + 36.44

UERIAILUY mean + SD 14 paired t test AuIAANNLANAINBULALIEINITEINMAINTY wazld student t test TunsAunamm

WANANTENINNGNRBNMAINBULUUTNI UaLNFUAIUAL
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uni 5

2AUSIYNANITNNADY

5.1 8fUT18NAN1TNAGDY

MnmsAnsmsiineenmdamenuudnaduszezinat 8 dai wuin nmsflneandidsmeuuud
nafimaiiivturesnnundusmesnduidoruasanudanguresimeimdimstineandidmisuuud
naLaznaNAIUAY uslinumsudsuutamisiunsifnmnudineutagndsnsesniidsnenuudng
Hunan 8 dUnik waglanuanuuansnsvesiansiadlufenvewideunasndinseonidineuas
nEUAIUAN @A oxidative stress Tungueesnidanednadiuunliiuanasnnninguauay sgrdlsh
paAn antioxidant Suwalugatulungusendidinedng uinguauguiinuliuanas

1umiﬁﬂw’nfwudﬂﬂﬁm’mLLmﬂGi’madwqﬁﬁaﬁﬂﬁ@mqaﬁammmimaauﬁy’wm Fansfnwinou
iiwes Lavretsky uazanigludl 2011 fieonirdsnmelndlufgsongiifianzeioanudi lifinsfudu
Y19 NTLA1AYNIARAUINITNAABY Trail making test A wag Trail making test B (Lavretsky et al.,
2011) wagn13ANwIes Ladawan wazanzlud 2017 Fsnwinavesniseaniidsnednssenisiuinig
drlalunguisnanauiifigunmiifussezing 8 §Uasi nuindnsifinduesaiiteddgmainves
Trail making test A wagnualufimnuuanatsegreitedfynisad fee Trail making test B, Digit

span test forward tag Digit span test backward 1Ho3a1nszeziIa1lun1sINeoAAaIN18TNUNYY 8

¢ = A

) I A = A = = a Y v °
duavt Badednduszeziiatfduisealidiiganelunisiniiieiunisiuianudlanagaiiudn
(Ladawan et al,, 2017) N15AN®1Y89 Mortimer wazAtiy Wl 2012 AnwinsildsuwlasuSunaauag

wazn1ssuiautnla ludgeengiliiinnizanendeu 91y 60-79 U lngeanidangln® 50 uniisedu 3

'
a 1Y

Susodnii \Juszezian 40 §Uasi wuidnmsiiuduetnedifeddymeatinves Trail making A uas
Trail making B waznuanlufiainuunnsiseg19iidudiAynisaifnves Digit span forward, Digit span
backward e Stroop test (word, color, color-word) (Mortimer et al., 2012) AN5AN®IYBY Sharma
wazansy Tl 2014 Anvwaveaniseenidameleasuuuusueuglugiidguamieny 18 s 25 U g
penmdane 35 uiiideTu 3 adwleduat Wuszoziia 12 danv ‘W‘waﬁﬂmﬁmﬁuasmﬁﬁaﬁﬁagmq
afAveaAT Trail making test A lag B A1 Digit span test forward Wag backward LERIRIMSL AT UYDS
n53uUinNadnla (Telles, Sharma, & Balkrishna, 2014) M3An®1ve Jin uazane Tul 2020 vins@nw
naveaseenmdsmednaduszeziaa 19 demssuianutile ludgseny 60-80 U laseenidaned
Aevianun 10 911 Wunan 60 unidetu 2 Jusedun1v wuiniinsiintuededivedfynsainves

AzLUY MoCA waseanmdinednadunal 1 U diaflsudunguaivgu Weswinnsinuazaiuaunis

21



8125 UAUNSENAUIT AL NITHNOUARYVULDDNAIFINET NITILLALNITNI9IUVDITEUUR LAY
melanazseuuyszamsnludideondmadanissuianudila audn wagauaula Uin et al,

o |

2020) NHAVBINISANWILDII I UNUAMULANA1BE19TTEF1AY kAN1SNAEDU MoCA aI91NDDN

o

o w [d

asnednadusyeviian 8 dUansi nunazuuuiiuualineed Jsnsviuuunaaeuatadumnuaiuisa
geanvasidnsddlinumaiuTunaIneanidanedng wagn1snaaeu Digit span forward A
.. =) % a 42” a 1 [ V| a v 3 [P 1a 1 d"J o =
wag digit span backward fwwiliiadu 813esueliangidnsiun i dugnilsalifinsesosais
Judifianudesenisunnsesweanisiuinnudilawazanuduassseziailunisineanidinied
~ 1y} ¢ = & AY A ~ A a o o v v
naies 8 dUav Balussesnanduisonsliiisanalunsiiniiewiunisyininuvenisiuinnudila
LazAI1U31 N13ANYIYeY Parson wazAny 1wl 2014 Anwinisiiiunissuianudila lagldnisiinns
Su3 (Perceptual cognitive training) @eldiaTosiian1sinnuingiafouiuuuanuiia (Three-
dimensional multiple object tracking (3D-MOT)) Tutin@nwiumiInerdsusuniona UszinawauIng
PNNINARDUNNININET Lazn1sasivinaaulviaussnuindnisiinduegsltdudAgnisedfves
anuaule anusilunisussuianadeyanin (Visual information processing speed) A1 auE
o o A v 1 a A Y Y o a A Y |
Mulazran1sasvinaaulniianes Fliiuindeduinasi 15A1 dadianas daduluAnazLaNgn
a é’ = = a 1 a a é{ a .. < 1 o w
WuTU Fensildvuntaseessnauunui MAnduusiaa Occipital cortex agtdudiudrAglunis
Ussananansueaiurasanmsiniduszeziaan 5 dUai (Parsons et al., 2016)
nseenmdineninisiedeulmdn q dMmusdntazausinanenissuianudilauazainud,
IngniseeniaaneUsznniiivateguwuy wu leas fianiia 3ns Wudu msfinwiiiseswes Eyre uay
Az Twl 2016 WuimaeaInnIseaniIanIenamaileasaduiunsaInuudinaunsIeinssuy
AU (U NITISENAUNUILAIIUTT) WAZLANAITUOUADAUTDITTUUNITHIUEIUYDIN1EIAU
MieANdNse AnuaulalaznIsmIvaunues Yurlaisandesgiunuesilmia Default brain
network (DMN) duiaSetneiiintuileauesadluvusin Fesiudeiufiauesludiu Medial
prefrontal cortex, Posterior cingulate cortex, Precuneus, Medial temporal lobe § 7 3 % 4
Hippocampus N1sanasweIN1soNlesiuwes DMN LRevesdvaussluduniian1ledu n1sanasves
NsIRAINAsIULaze lasealulsagaluueTiarnrUNNTIeN1sTUIAINla Balnifnduly

Aat01y ihlvidnisanasesns¥eudeiuneluates Maiinduvenuddiusiunisiiuauens

9

1 [

Wonronuntsluanesludiuves White-matter 5311914 Bilateral posterior cingulate cortex,
Precuneus cortex, Precentral and Postcentral gyrus, and Parietal operculum cortex WAASLALTAUTN

Neesiuauaula nsdinsnisulanadayanimuazauIveyinau (Eyre et al,, 2016)
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v J [ 4

msoandsmetuiinnudidydenisiuimimdlawagaush lnenseendidsnisanansnan
anuaienadlilaonismdadulauiiudaduaisuieniiugy (Neeper, Goauctemez-Pinilla, Cho, &
Cotman, 1995) N1s@n®1U09 Sungkarat wagang Tud 2018 Anwinavesn1seoniain1elndnenis
Futureansiuianudlanay BONF lufgeorsfiiinmzunnsomnanisiuinrndila lngoandds
melniduna 50 wiflsetu 3 Juseduni (usvezinan 6 iou nuhiinsiinduegaiideddyms
afiives Traill making B-A \fleifisufunguenunu uazwuirlsifianaunnsiiseg i dodfansaidves
Digit span forward-backward lefiguiu NauAIUAN (Sungkarat, Boripuntakul, Kumfu, Lord, &
Chattipakom, 2018) BDNF (funsuaddasonisiBouiuazeudy lnsnseenmdanganunsoiiiunis
a¥13 BONF 1¢ wonnidamuluaussdruduluuauiadafuanesduiiioadoslnonsafunaitous
#0619 mmanunsalunseudiinnuidensetunaves BONF Tuawanansalumsidsuuasmes
GHEN s?faLﬂuﬁugmﬁwﬁ’zpmmﬂizmuﬂﬁmﬁ’uimmLsi’f'ﬂ,f\] mwﬁm‘immmLﬁmmmmmmiumiﬁauﬁ

o

LazA N nalaneszuulTzamLazsouliviolldvsnasoszAuves BDNF Lazaanausin1saoniiag
neseues sosnumanindilaedeuvanle fulusesluuiinduiloinanuaien doithganesaziin
Tanosdnduluuanta lidernnadoatsniseenmdaneaiunsnanmainuadeauilsd nmsnsedu
BONF vilisnuauaaduszavlu Olfactory bulb @au Striatum d@7u Septum waznianda luideswas
3363 BONF fewdiusiunmanmnsalumsidendetuveavadusramdadudeiifesdosiunig
I39U3UALAINTN (Binder & Scharfman, 2004)
Uspiiuludunisfisduresnuudusesuararudavguuesinefifindundoontd
mednaunan 8 duasith luduauieveguiifinduienuaenndosiuniddoves sun uazamzlud
A.Al. 2010 NUIINITEENMAAINTETNENTATIBAaNAIE Insulin Resistance 1¢ (Sun et al., 2010) lay
denneminananasasiliseduimaludenanas dwmaliiaaduiuiiduiulusiudivilsdia
AGEs anad nN15LAA Reactive Oxygen Species ﬁLfJummmaqmiaﬂawaqmméauéfa (Strain &
Paldanius, 2018) usnaniin1sesniidenisuvudnufuniseeniideniswuuwelsdn tneidunis
waoulmdrwing q egrafuomzuazanudilunisiadeulmea Renisuaunauiuseninanisnig
Sananuiledanisesnidaniednatudunisesnfidaniewuuy Dynamic exercise (Q. Li, Matsuura,
Tsubouchi, Li, & Shimizu, 2003) 3311508N &INELUY Dynamic exercise Dumseonmdaniefiinig
wdeulmivessamedudag q Wedindeulvndudasinlindufaniswadiuuy Concentric Tu
n&siie Agonist uaziinnsuasauuy Eccentric lundanile Antagonist aduifu denalingdnudeidl
A1SMAKUY Eccentric Winn1saenvesnduiie waxdefimsbamBonndruiletud 4 fnsefufsdana

Tindnuiletudanudaneguiiauingadu (O'Sullivan, Murray, & Sainsbury, 2009)
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NSINTUTDIAULTILITIVRIVIUY denndesiuntsfinw neuntilainnsinlngludaens

(Christou, Yang, & Rosengren, 2003; Lan, Lai, Chen, & Wong, 2000; Song et al., 2014) Favinn9ly
~ o Y Y = W P Aaa o o 1 a4 | Y a P Y] )
nsEnInetuAd1eAdiuUNSEnInTndviimsadensivinfsgersmAunsiedeulnitn 9 wieuiunns
Wagua1eumtneaesenie ngnisiedsulitaziinisidsuwlasaziinisiinnisradlvasnaiuile
LUUYIY concentric WAy eccentric YB4519ANYAIUANNBUU close kinetic chain (Christou et al., 2003;
1 a I Y & Y] o w A a

Lan et al., 2000) uananiinalnueaansiitANuLlwsveInadialAs@s19aNnIseanmaIn ey
LSIAUTUAZARNTINTUI HUNTINARURINITNa LD wazliun1Tdsdygrulszamunds motor
unit (Carroll, Riek, & Carson, 2001; Tracy, Byrnes, & Enoka, 2004)

duen oxidative stress lungueenidsniednsdiuuliuanasinninguaiuay og1lsiniua
antioxidant fuwildugeulunguesnmdinedng winguavauiiuwiliianas MsAnwladeadsiu
989 Rosado-Perez et al. (2013) and Mendoza-Nunez et al. (2014) §INU3INNI598ANIAINILUY Tai
Chi LJuLI8°810N71 6 LABUNNITLANTIUYDIAT antioxidant Yadg A oxidative stress AnN15anas
(Rosado-Perez, Ortiz, Santiago-Osorio, & Mendoza-Nunez, 2013)

(%
LY

mtulsingnsaiiiinainnisnszduanizesenssiudniesainniseeniainewuunedidunisesn

o w (%) =

Adsmesziundaunaadunalifamsifiunsaisansiusyyadaszeasnisdouuss Jendnonds
fumsfnwves McArdle waganiy T 2000 findninseenidsneiulszdnsgdunsteaiuainans
AuBRLAdasy (McArdle & Jackson, 2000) LAEN1IABUANBIIINAINATEALAAIANIITOULTY (Sato,
Nanri, Ohta, Kasai, & lkeda, 2003)
Mnnsfnwiuanddfifiuiniseantidnisuvudnsiuannsofiuussaninuesinaniediy

ANULDMIANAILTD uidieszezaiies 8 dUannt delianunsavhlidinsiiniuresnisiuiidile

anudiAaduls egdlsinunisesnidinenuudnaiulinaifvisinusanisegrunudnlugudgede

=

nanaudvisgeengdinuUszansninuedsiinie Weszasaudeuuasiiuaunmiinsiuviadunisesn

' [ '
a2 a A

madameausatlugnisdsuudamislddinnavulalugvgandlsaiuvueiiai 2

o
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quUssuL

180T JuUszuna (Um) sulszanaiild
1. AUINAIDN 47,900 47,900
VUINANNDULNUBIANELAT I UN1TOBNNAY 47,900 47,900
N8 HUNN BAZATIVINNEVDIDIAALAT
oy
-NANEBNMAINY (25x1700) = 42500
-NAUAIUAL (18x 300) = 5400
2. nalvaney 127,100 106,024
QALY LUVABUDIN hUUUTZIIY 5,000 3,500
-AnemsIndmiudeanmaney 5,500 8,154
-A191929 lipid profile (cholesterol, LDL,
HDL, TG) 35,000 ]
-ANM579 Ferritin Way fasting glucose
-AM339 CBC 24,000 — 83,870
Anseansalifeaiunseanidinie 1wy 25,000
high- sensitivity c-reactive protein 25,000 _
Awmuziiefnnueiaaiaseentidine 5,500 7500
—mﬁsL?Tmma’laﬁmmjmm‘uaum%‘ummi
MM3eENAEINERULTNT (7X300 UMW) 2,100 3,000
3. wanendanaunsal 65,000 67,426
aznULden 4,000 3842
“YaninerAans 3,000 6,284
RAURITEY 55,000 54,500
“Jandntnau 3,000 2,800

SIuVeAY 240,000 221,350

\{UNa34 216,000
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First draft of manuscript

INTRODUCTION

Qigong exercise training was shown to elicit beneficial effects on physical performance in
women (Sakata et al., 2008). This type of exercise is a traditional Chinese exercise, consisting of
isometric, aerobic, isotonic, relaxing, and meditative movements (Larkey et al., 2009; Tsang et al,,
2003). It may result in improved trunk strength and movement abilities in the elderly (Wolf et al,,
1996). Additionally, it was demonstrated to improve quality of life in patients suffering from
chronic illnesses, i.e., diabetes mellitus, dyslipidemia, and cancer (Cavegn and Riskowski, 2015;
Chuang et al., 2017; Pan et al., 2016). For instance, Qigong exercise enhanced balance and fitness
as well as somatosensation in diabetes mellitus patients (Cavegn and Riskowski, 2015), decreased
faticue, improved sleep quality along with increased white blood cell counts and hemoglobin
levels in non-Hodgkin lymphoma patients (Chuang et al., 2017). Moreover, practicing such
exercises may also impact on lipid metabolism, but information on most appropriate intensity
and duration is still lacking (Pan et al., 2016). Endurance exercise is associated with enhanced
oxygen consumption also resulting in elevated production of reactive oxygen species (ROS)
(Alessio, 1993). On the other hand, current studies show that regular exercise training will promote
upregulation of the antioxidant capacity (Clarkson and Thompson, 2000; Elosua et al., 2003; Evelo
et al.,, 1992). Similar results were demonstrated with the use of other traditional Chinese exercises.
With respect to previous studies, Tai Chi and Qigong effects have mainly been evaluated in middle
aged and older people (Goon et al., 2009; Li et al.,, 2001; Thornton et al., 2004; Wolf et al., 1996;
Wolfson et al., 1996). The assumption that the outcomes of one population could be transferred
to another population through the same intervention may not hold true. For instance, Tai Chi or
Qigong exercise affects more beneficially cardiovascular performance of older than younger adults
(Zhuo et al,, 1984). Gender differences may also occur with regard to the motivation for exercise.
Gordon-Larsen et al. (2004) reported less physical activity in females than males and sedentary
behavior trends in adolescence will continue to persist into adulthood. Qigong exercise training
for 4 weeks improved balance in young women (Gonzalez Lépez-Arza et al., 2013). Huang et al.
(2014) demonstrated that Tai Chi training for 8 weeks reduced oxidative stress levels in young
sedentary females, however, the lack of control group limits firm conclusions. There are several

studies suggesting improved antioxidant capacity and anti-inflammatory responses following Tai
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Chi training (Mendoza-Nunez et al., 2014; Rosado-Perez et al,, 2013). It is likely that the small
amount of ROS generation from moderate-intensity exercise stimulates signaling pathways
contributing to upregulation of antioxidant enzymes (Gomez-Cabrera et al., 2008) and the
improved force generation (Andrade et al., 2001). Thus, the present study was aimed to determine
the impact of Qigong training over 8 weeks on those parameters in middle age and elderly women
with diabetic mellitus and untrained. We hypothesized that Qigong training will associate with the

improvement in muscle strength of the back and legs and trunk flexibility.

MATERIALS AND METHODS
Participants

Voluntary middle and elderly female participants with underlying diabetic mellitus were
enrolled. Inclusion criteria were women with diabetic mellitus, an age range between 45 to 70
years, being nonsmoker, not drinking alcohol, not being physically active on a regular basis (more
than once per month), and not taking antioxidant supplementation. Physical activity records were
used to assess sedentary lifestyle (Tremblay et al., 2017). Participants of the CG were advised to
continue their lifestyle throughout the study period. Exclusion criteria were any disease that would
be associated with a health risk when performing the Qigong training. The PAR-Q was used to
assess a potential health risk associated with exercise (American College of Sports Medicine, 2018).
Qigong exercise intervention and blood sample collection
Qigong exercise consisted of gentle, concentrated movements together with breathing, relaxation,
and carefulness by the use of 18 typical movements modified according to Taiji Qigong by
Robinson (2017) and Ladawan et al. (2017). The QG was leaded by an instructor who continued
Qigong exercise training for 8 years. The Qigong exercise training started with a 2-min warm-up by
stretching, followed by the 18 movements of Qigong exercise for 60 min and was finished with 2
min of stretching for cool down. The Qigong training was performed once a day, 5 days per weeks
over 8 weeks.

Blood samples were taken from antecubital veins 2 times at the same time and days for
both QG and CG. Subjects were overnight fasting before the blood collections taken at around 7

a.m. Blood samples of both groups were collected at baseline (PRE), and the next morning after
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completing 8 weeks of Qigong exercise training (or 8 weeks of observation in the CG) defined as
POST.
Assessment of back and leg strength

The back and leg muscles strength were assessed using an electronic dynamometer (T.K.K.
5102 Back-D, Takei Scientific Instruments Co., Tokyo, Japan). Subjects stood on the board of the
dynamometer with their feet about 20-30 cm apart. For determining back strength, they grasped
the grips with both hands without bending their knees, set at 30° of hip flexion then adjusted the
length of the chains and gently strained the back muscle (Oh et al., 2012). The leg muscle strength
was determined with subjects bended their knees about 130°-140°, while grasping the grips with
both hands in stretch position. The chain was held at an appropriate knee angle. The
measurement of leg strength was determined while subjects slowly but powerfully stretched the
legs without using back muscle (Arslan, 2005). Two attempts were made for each test with a 1-
min rest attempts. Measured values were averaged (unit in kg) and divided by the individual body

mass (kg).

Assessment of trunk flexibility

The trunk flexibility was determined by use of the sit and reach test. Participants sat on
the floor and placed feet against the box (Baseline 12-1085 Sit n” Reach Trunk Flexibility Box-
Standard, Fabrication Enterprises, Inc., White Plains, NY, USA) no wider than 8 inches apart with
hips, back and head against a wall. Legs must be extended with back of knees touching the floor.
Subjects were instructed to place one hand on top of the other and to reach as far as possible.
The back of the knees must stay flat on the floor. There should be no lunging, bobbing, or forced
assistance. The stretch has to be held for 1 sec (Trajkovic et al., 2020). Two attempts were used

to determine the trunk flexibility and values were averaged (unit in cm).

Determination of TAC as ferric reducing antioxidant power assay
The ferric reducing antioxidant power (FRAP) assay was modified from Benzie and Strain
(1996) and Frei et al. (1989), then employed into 96 well plate reader. Plasma samples were

diluted into 10 times with normal saline. In our evaluations, FRAP concentrations were ranged

from approximately 0 to 1,000 M. Each reaction contained 75 L of the FRAP color solution
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(12.5 mL of 300 mmol/L acetate buffer pH 3.6, 1.25 mL of 10.0 mmol/L 2,4,6-tripyridyl-s-triazine
solution, 1.25 mL of 20.0 mmol/L FeCl3.6 H20 solution), and 20 ML of the samples into duplicate
wells in the plate. The resulting mixture was vigorously shaken and then incubated at 25°C for 30
min and the increase in absorbance at 560 nm was measured and compared with the ferrous

chloride standard and ascorbic acid as control.

Determination of catalase enzyme activity

The catalase enzyme activity (CAT) activity assay was measured using spectrophotometric
determination of hydrogen peroxide (H202) which form stable complex with ammonium
molybdate that absorbs at 405 nm (Goth, 1991). Briefly, 1 mL of substrate (65 Jlmol per mL H202
in 60 mmol/L phosphate buffer, pH 7.4) was incubated with 50 UL of serum at 37°C for 60 sec.
The enzymatic reaction was stopped with 1.0 mL of 32.4 mmol/L ammonium molybdate ((NH4)6
Mo7024-4 H20) and the yellow complex of molybdate and hydrogen peroxide is measured at
405 nm against reagent blank. The serum CAT activity was linear up to 100 kU/L. If the CAT activity
exceeded 100 kU/L, the serum should be diluted with phosphate buffer. One unit of CAT
decomposes 1 mole of hydrogen peroxide/l min under assay conditions. The CAT activities are

expressed as kilo unit per liter (kU/L).

Determination of oxidative stress as malondialdehyde level

Malondialdehyde (MDA) was measured by thiobarbituric acid (TBA) reactive substance
assay modified from Nielsen et al. (1997) and Tsai et al. (1993). A 1 mL of 1:2 diluted plasmas was
added with 50 HIL of 0.1-mM butylated hydroxyl toluene, 500 HIL of 5-mM ethylenediamine
tetraacetic acid (EDTA), 1 mL of 8.1% (w/v) sodium dodecyl sulfate (SDS), 1 mL of 10% (w/v)
trichloroacetic acid, and 1.5 mL of 0.67% (w/v) TBA. After that the mixture was incubated at 95°C
for 30 min, then dipped into water for 5 min. Later, it was centrifuged at 3,000 rpm for 15 min at
room temperature. The supernatant was transferred to a glass cuvette for detecting absorbance
at 532 nm. Tetraethoxypropane was used as standard and set the concentration range between
0.25-2 UM.

Data analysis
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Data analyses were performed by using SPSS ver. 17.0 (SPSS Inc., Chicago, IL, USA). The
Kolmogorov-Smirnov test was used to test normality. Normally distributed data were expressed
as meanz+standard deviation. Not normally distributed data are reported as median (interquartile
range). The main outcomes of physical performances (back and leg strength, and trunk flexibility)
for changes from PRE to POST within each group were determined using paired t-test or Wilcoxon
sicned-rank test as appropriated. Student t-test or Mann-Whitney U-test was performed to
compare mean differences of POST minus PRE between the exercise group. A P<0.05 was
considered statistically significant.

Results

Leg strength and trunk flexibility were significantly improved after Qigong training (POST)
and those changes were also significantly different compared to the CG (all P<0.05). No significant
changes were observed in cognitive performance and in blood parameters in both QG and CG

groups.

Table 1. Baseline characteristics of the Qigong (QG) and the control group (CG)

Parameters [mean (SD)] Exercise group (n = 20) Control group (n = 16) p-value
Age (years) 62.95 + 4.67 60.88 + 6.89 0.290
Weight (kg) 68.94 + 11.34 63.59 + 15.224 0.235
Body fat (kg) 27.39 + 8.02 24.72 + 10.80 0.401
Lean body mass (kg) 22.43 + 3.29 20.73 £ 3.4 0.142
Waist to Hip ration 0.95 + 0.08 0.94 + 0.07 0.636
Basal metabolic rate (kcal) 1267.85 + 119.65 1209.56 + 124.18 0.162
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Table 2 Physical performances at baseline (PRE) and after the intervention (POST) in the Qigong

(QG) and the control group (CG)

Parameters [mean (SD)] PRE POST p-value Mean differences POST  p-value
within group  minus PRE across group
Back strength
- Exercise group (n = 20) 0.75 +0.27 0.81 +0.22 0.112 0.07 + 0.17 0.976
- Control group (n = 16) 0.66 + 0.26 0.72 £ 0.41 0.337 0.06 + 0.25
Leg strength
- Exercise group (n = 20) 0.79 + 0.31 1.00 + 0.33 <0.001* 0.21 +0.18 0.001*
- Control group (n = 16) 0.68 + 0.30 0.66 + 0.34 0.701 -0.02 £ 0.21
Trunk flexibility
- Exercise group (n = 20) 2593 £ 9.29 28.90 +9.43 0.001* 297 + 3.28 0.011*
- Control group (n = 16) 20.98 + 10.30 19.31 £ 10.20 0.342 -1.66 + 5.78
Estimated VO2 max
- Exercise group (n = 20) 23.37 +4.08 2375 + 4.84 0.525 0.38 + 2.64 0.411
- Control group (n = 15) 23.37 + 5.26 23.03 £ 4.39 0.594 -0.35 + 2.47

Table 3. Chemical level in blood at baseline (PRE) and after the 8-week intervention period

(POST) in the Qigong (QG) and the control group (CG)

Parameters [mean (SD)] PRE POST p-value Mean differences p-value
within group ~ POST minus PRE across group
Glucose (mg/dL)
- Exercise group (n = 20) 143.75 + 27.47 134.85 + 34.88 0.103 -8.90 + 23.21 0.889
- Control group (n = 16) 150.75 + 59.46 143.06 + 52.30 0.297 -7.69 + 28.49
Hematocrit (%)
- Exercise group (n = 20) 38.08 = 3.92 37.59 + 3.22 0.222 -0.50 + 1.75 0.349
- Control group (n = 16) 37.44 + 4.46 37.43 + 4.50 0.984 -0.01 + 1.20
Hemoglobin (g/dL)
- Exercise group (n = 20) 12.85 + 1.37 12.70 + 1.18 0.276 -0.15 + 0.60 0.864
- Control group (n = 16) 12.49 + 1.48 1237 £ 1.61 0.314 -0.12 £ 0.46
WBC
- Exercise group (n = 20) 6.47 +1.70 6.19 £ 1.58 0.212 -0.28 + 0.97 0.248
- Control group (n = 16) 6.48 + 1.55 6.62 + 1.23 0.639 0.14 + 1.18

Platelet count

ar



- Exercise group (n = 20) 283.90 + 68.75 279.80 + 71.66 0.551 -4.10 + 30.23 0.590

- Control group (n = 16) 280.31 + 61.54 282.25 + 62.33 0.834 1.94 + 36.38
Red blood cell
- Exercise group (n = 20) 4.38 £ 0.45 4.34 + 0.40 0.361 -0.04 £ 0.20 0.727
- Control group (n = 16) 4.66 + 0.70 4.64 + 0.66 0.638 -0.02 + 0.17
Discussion

The main findings of the present study demonstrate improved leg strength and trunk
flexibility in the QG compared to the CG. But no change were observed in cognitive performance
after Qigong training for 8 weeks. These results indicate that strength training.

The favorable effects of Qigong training on strengths are consistent with previous studies
demonstrating significant improvements of knee extension strength after Tai chi training in elderly
subjects (Christou et al., 2003; Lan et al., 2000; Song et al., 2014; Wolfson et al., 1996). Additionally,
Hart and Tracy (2008) reported that Yoga training for 8 weeks significantly increased knee strength
in young adults. The Qigong posture is similar to Tai chi where exercises are carried out in
semisquat posture with slow movements and load shifting of the body. The changing sequence
of concentric and eccentric contractions are primarily involving the lower extremities in closed
kinetic chain exercise (Christou et al., 2003; Lan et al., 2000). Mechanisms related to improved
strength and performance of skeletal muscles following resistance training include increase of
muscle cross-section and changes in recruitment and firing rates of motor unit types (Carroll et
al,, 2001; Tracy et al., 2004).

Positive relationships between aerobic capacity, cardiovascular functioning and cognitive
performance have been demonstrated. Brain function is highly dependent on constant supply of
oxygen via cerebral blood flow, which again is related to cardiovascular function. Neurons use
75% of all oxygen delivered to the brain31 and consume more oxygen during cognitive activity.
Thus, sufficient oxygen supply to the brain is important for cognitive functions that
seem to be associated with greater aerobic capacity levels. This is also supported by Hwang et
al., who demonstrated that the high- aerobic fitness group showed higher cerebral flow velocities
and cerebral vasomotor reactivity than the low-aerobic fitness group. In support, Ainslie et al.

demonstrated that improved aerobic capacity by increasing VO2 max from regular aerobic exercise
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can improve cerebral blood flow. Therefore, it is suggested that improved aerobic capacity might
have increased oxygen delivery to brain tissue.

In conclusion, the presented findings demonstrate improved leg strength and trunk
flexibility in middle and elderly females with diabetic mellitus type 2 after 8 weeks of Qigong
training when compared to controls. Due to the well-known health effects of strength
improvements and the easy and safely to perform Qigong training, these results may have
important implications on the promotion of lifestyle changes in middle and elderly female with

diabetic mellitus type 2 individuals.
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