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Abstract

Lion’s mane mushroom (Hericium erinaceus) and bamboo mushroom (Phallus indusiatus)
contain high levels of polysaccharides and antioxidant properties that promote health which are suitable
for developing into food supplement products. This study aimed to investigate the polysaccharide
content and antioxidant activity of crude extracts from lion’s mane mushroom and bamboo mushroom
that extracted by water and ethanol. Dried samples of lion’s mane mushroom and bamboo mushroom
(Unopened mushroom, stalk, and cap) were extracted with hot water (80°C) and 50% ethanol. Crude
extracts were vacuum-filtered and freeze-dried to preserve their quality. Crude extracts were tested for
polysaccharide content and antioxidant activity. Results suggest that bamboo mushroom (cap) extracted
with water at 80°C yielded the highest polysaccharide content (177.98 + 5.04 mg GE/g extract) and
polysaccharide index (11. 328). Bamboo mushroom (cap) extracted with 80°C water had the highest
polysaccharide content and polysaccharide index, at 453.16 + 1.70 mg GE/¢ and 13.12, respectively.
Meanwhile, bamboo mushroom (stalk) extracted by 50% ethanol showed the 90.72 + 0.59% ABTS
scavenging activity and lion’s mane mushroom had the highest total phenolic content (4.48 + 0.16 mg
GAE/g extract). However, the statistical analyses showed that the type of solvent had a greater effect on
polysaccharide than on antioxidant activity. Therefore, water with 80°C was the most suitable method. In
addition, crude extracts demonstrated sufficient potential for further development into supplement

products.

Keywords: Hericium erinaceus, Phallus indusiatus, extraction, polysaccharide, antioxidant activity

uni

Tnouundy (Nutraceuticals) TéSuarufouiiududuegiain fesandunumddnlunisdaasy
avam wazdesiulsasng q Fefuslaadousuusemiuansaindng q Admuilidutunasdquamiseins
Tngiiadunisluundsemsddginlanuiuinnit 200 ¥ ilesnninuamislasunisuasauaudiniae
Tnganizlunouiel@onyiueen (Elkhateeb et al, 2020) InainiilaSuanudomdusgisnn 1dun Winmaas
(Hericium erinaceus) wagtns19uv (Phallus indusiatus)
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20°C wilemsann Aeulvihnsafnazgnuaazidealvidunaiiouiis

2. MFANAEITAIAYIINITAAAIAL WAZITAAITIUN

nsafnansandegtading 2 38 1dun msafalagléihnduiigumnd 80°C Wunan 30 uft (Wang

and xi, 2014) LazNTARARIBLONIUATIAILTNT Y 50% Immﬁmﬁaﬁngﬂaﬁmﬁ 30°C WWutan 3 Yu (Tian et al,
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2022) LLasLﬁm'ﬁ'mmgﬂaﬁ’mﬁ 7°C \Junan 1 Ju (Wang and xi, 2014) Tnedndiuuesdiodna (o) sesiviazans
(m0) Wiy 1:10 910ty a13aianeIuAINIANGNNTOIMILAITIIVI kaNTEAY Whatman No. 1 ¥idaeg1alvi
WssneLA3es freeze dry (Drawell §u DWT-B Series) 71 -55°C tunan 24 4alus iielldansataverunodudnen
13 uazifudnuilumnuidvfigumal 4°C iilevinsmeaousield

dwinansfiadald X 100%

% HANERn — Y
dvinAnaL 1wl

3. MIAsERUSIunedudnalsa
AsAsIERUSIanedudnailsdvesiiedrearsatanenu 1935 phenol-sulfuric acid method
(Barghout et al. 2022) Tnaldarsadaneruaaududy 0.1 meg/mL USuaa 0.5 mL wamuaﬁ phenol 5%
U3195 0.5 mL Wy sulfunc acid 98% Uimm 25 mL mbwammwmwunm 20 W mﬂuu INITINAINTT
Qmﬂauuawmmmmau 490 nm #ELA3es spectrophotometer (Onilab §u SP-V1100) AuimUsuuned
winalsdlaeisuduansazalsuinsgiunglaa (mg GE/g extract) wavAuinninvinedudnailsa
(polysaccharide index) vasansanAREIUIINLTA

Vunameiudnelsannansanasiamis (@) X Jovasuandeanala

Awvinedudneils = —
VSN IEUETENALARYRET 1 ¢

4. MsRnwgvimafiueyyadasy
4.1 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) (Wu et al., 2022)

nsAnwIgVENIFiueyyadasfaeds ABTS i vhnsinisuansarats ABTS aauidudu 14 mm Tuth
ndu waimIeNE1sazane potassium persulfate ALY 1.32 me/mL wazkanasEeyialudndy 1:1
wazifiudnwiigamgil 4°C Wuan 16-18 $alus vinsiFoarsauansazaneian OD Windu 0.70 + 0.02 (ABTS
radical working solution) dnnsusegnansafaneuiy szvhnsnsenfiegraiinnudiudu 10 me/ml wazwuey
ansafaneIuUIuaa 40 ul fuaiszane ABTS radical working solution U3uaas 150 pL Unluaniiziind
gaungiiviesluvian 6 wiil mﬂﬁ?uv‘hmsi'mﬂ'wmﬁ@mnﬁuumﬁ 734 nm LileAinal

) " oy
Weontral _”:arrplejxlcc%

ABTS radical scavenging activity (%):
A

control

4.2 Total phenolic (Derakhshan et al., 2018)

AsimssiUSnaiuednianunlddd Folin-Ciocalteu Tnewm3auansazats Folin-Ciocalteu
10% lurhndu uavansazans sodium carbonate 7.5% luthndu anndusdeushogrsansaanerummndudu 10
mg/ml ¥iNsHENAI9813 @15azane Folin—Ciocalteu Waza1sazane sodium carbonate Wiy Unluaniig
fiafgumgiivieadunan 30 und mmﬁw’f’mii’ﬂmmsamﬂﬁmmﬁmmmm?{u 765 nm AuIMUTIMI LGN
ﬁgwmimLﬁwﬁumiazmﬂmmgm Gallic acid (mg GAE/g extract)
5. ASIATIZUNGEDR

nsasesAlunudeivhn et 3 41 (n = 3) Tngnansnaaes Suldun Usinamed
udnanlsd uaznvidnsdnueyyadasy axgnYinn1sviin1sUisuieuiie3s One-way ANOVA uagnnaeu post-hoc
analysis §78 Tukey’s test fisgdiutiadndy p < 0.05 felusunsu SPSS (Statistical Package for Social Sciences)
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=
NANIIANYI
2 o a 2 1 = o vy I ' o o s % @ a
winidsuaziinsaundiidlunssuiunisadailasunisuadunsieuyinisaria (nnil 1) nediaiids
wisiidndudundnandiniadanei lusagivinswnildlunisadadu Mdiadasiwugu fudasium waz
2 oa A A o ] < o s v = @ A
NTATIUN WUl Wndasdudluiduandieiu lnsdivemnniiandsmenuiuddduian Jaludduly
sTsuTRvRLIaUsaYuiln

J.
< 3 Y < o a < ' v < ' < '
AN 1 NLAANDUANA N. LUAKIAY V. LAATILLA A. NTULUAIINLA . BUINLUATIELLA

Usinamedudnanlsaiildannisatmdiniiaasifinsundistiuasioniusauansdansieit 1 wui
nsafiafiniadsdaeh 80°C dnandngafianviniu 64.48% Tuvmefivinumoduinalsduas fvinedudnarlsd
Pnvndins et 80°C fUSInaugegawiniu 453.16 = 1.70 mg GE/g uag 13.12 mud1au 3101anan3laan
Asatanedudnalsdasiniiussansanianinnisatadeieniuea (Leong et al., 2021) Huisfiazaniisly
FLAUYNYY UALONANNTIH snadalufinsreduinden
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M99 1 LERSHANER (%) wasuSuraunaaudnalsa (mg GE/g extract) (n=3) Ya4d158NANEIVINNLAATIAS
uasLinsnefianafaeUn (80°C) wazten1uaa (50%)

. v . R Usunauwadudnalsea Polysaccharide
N19ENA n29819 HaKan (%)

(mg GE/g extract) index

LONULA WA 33.11 31054 + 5.09°¢ 10.28
50% R R MIREToEY 17.05 24156 + 699 °¢ 4.12
ARSI 17.82 23208 = 229°¢ 4.14
MNTAATIUN 27.40 42243 + 630° 11.57

¥ 80°C LiRTIA 64.48 17798 + 5.04° 11.48
WIS 13.98 27052 = 0.74° 3.78

AU 1AW 15.63 308.77 + 1.09°€ 4.83
MNNLAAIIIUN 28.95 45316 + 170° 13.12

wuewa: Auandlumsaduanage + dudosuunnggiu (n = 3)

fMonwIssnmasiukneauy (Uununedudnailss) wanstenanuuanmsiuegedidudAyneadan
p < 0.05

dofinnsanuiinawedudnanlsduas fuiinedudnanlsdveaiiavnduasifiniraun wudn e was
mnﬂLﬁm'wLm:ﬁﬁmmwaﬁLLsﬁﬂmliﬁmﬂﬁuﬁm'Nmem warfuding1aun (p < 0.05) Judfinduaznuaniia
aunldfunmiuieadenenumiud sy mwmmmaawamﬂimmwaammmiw (Tian et al., 2022)
Panmiiufeuiindedanuddnyduegieds

MsAnwIgvsMIueyyadasy uaransuszneuTiuednyan (Ml 2) wuih grissuoyyadaszueaiin
vdsuaziinsaunienlndidestu nensafnfiudinsauniehilgniduoyyadassasninfindungy uas
vandfindaun (p < 0.05) Famsadufuuuwedudnailsd uenand winssunguiivsinunedudnalsduay
gisfuouyadasziniedetalau fadu Famafuifeudndenenuuiud sefiauaniivnsenunnniiiagy

1519 2 u,amqwsmuauuaaaiuqs ABTS scavengmg activity wazUsunuansusznauiuednsdau vosansana
PYIUINIAATIA LLaummqemanmmam (80°C) waztan1uaa (50%)

o v . % ABTS Total phenolic content
N138NA NIDYNN
scavenging activity (mg GAE/g extract)

WONURA 50%  Winaa 8761 + 201° 415 + 024°

Lﬁm'mm@m 6872 + 3.73¢ 0.228 + 0.007°

ARSI 90.72 + 059°° 0.322 + 0.004°

WA IUN 8159 + 222°%°¢ 0.216 + 0.004°
1 80°C LiRTIA 84.45 + 0.90°>"¢ 448 + 0.16°

RSN 6739 = 2.34° 0293 + 0.006°

ARSI 8292 + 081%°¢ 0.222 + 0.007 €

PINTAAT 1Y 7949 + 3.33° 0.228 =+ 0.003°

wunema: Auanslumsaduanagde + dudesuunnggiu (n = 3)

o o

FoN¥IINAEIULLIADEN LaRIDIANULANASA DY 1l A NISEDAT p < 0.05
6
"YSMIANERSIng: IRUUATUNNENMUFNN T UGN AN

(Future Fusion: Thai Research and Holistic Medicine for Tomorrow’s Healthcare)



: e S 27, A N 4 M

¥y O ®© © @ $ 0O ﬁ@;;.o A

U inn1sseAunIinIsunmdunulnewarasnsaguide Asen 5
AMEENSITUUANANT UM INeNdeneLen

lefiansanansuszneufiuedn nud Winshaslasuszneufiuedngaininiinsisum Tushviazaneiaes
¥iin FeliidonndnatuuITefinuunfinuin a1sUsznouTiuednveuiinsauniiAngenindiniids (Wang and Xu,
2014 ua Islam et al, 2016) %amf-\]LﬁemﬂLamLLazqmwQﬁ‘ﬁLL@ﬂﬁmﬁuTuiij'mﬂﬁaﬁm

nsdenldiahararsdmadeusinamedudnatlsfunnnignifiueyyadasy earndndusiain
avaneiida dwmalimedudnalsidadimilansentaarasoeninlédniienuea 50% fifitatiesndn defu nsldih
80°C Jummnzanlunistaifudviazarslunisatnansdfmy

d5Unauasadusiena

nsafinansddyaniiaiauasifinssundie 80°C TUSinaumedudnanlssfivmnzandign luvned
éhv'haxmalajﬁqwasiaqm%(ﬁma%aﬁasz Winsaumansifudeiionenuiu Tnennidasamiivsinamedudnan
lsduniign LLazf’meﬁ@s’NLmﬁqwéﬁmaq;ﬂaaaﬁzgﬁqm wenani Wiahdsaznuiniinssuniinaauding o
Inddesiu sghalsfinny cdsediduiomisinvndedu asinisanviiuinludesnisadalussdu
gnamnssy wasnaasuanududty (toxicity) iedmundundnfusiaduomns Wayaldlusuan

nnANssNUIENA

nsfnwilizuniseynseiidieraeildlunisiniiunide anaudfnunisiauniesedladsy
deunnnwszsg Iisunmsaduayuanilasniseyindiugnssufivduidesnannse v aufanszim
$Aus19aAN @UIUUTUTIVANYT WM Ine1deuild Uszdrtauuszunn 2568 Laguatuayuuygagiy
(Fundamental fund) Usgd1deuuseana 2567 way 2568 9ndnauAnenssunIsauasiinetmans 3deuay
winnssy (@nan.) Usedntauussana 2567 uay 2568
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Total Phenolic Content and Antioxidant Activity in Immature Leaves, Mature

Leaves, Stems, and Roots of Justicia gendarussa

1

a 1*

, feyeyive] e’ @5un IwAnRTey

s fgdsedn!, Maun Weamued’, nquivannsel Y
Kanokporn Tahpracham', Watsana Khiawkhunsri', Kitchyapon Kawy', Phinyaphat Phutjoy’, Sirinapha
Jirakitticharoen™
UNANED

#unsegnlas (usticia gendarussa) Wuiwasulnsflflumanisumdunulne lngamzdmivussm
o1n1siadn dasen Winth uazdandevdensgn Senuantidnanieadestuarsuunuelainiend wu ansdl

o ¢

wadnuaznaliuess 1uIdeliiingussasdiieiSeuiisulTinaasiuedn arsvanliuees uaggnsaueyya

q

daszvasansainaintusou luknde diu uazsnvesiivayulnsnszgnlam lnedinsgiusunaasiivednaeis

Folin-Ciocalteu reagent Usunasansnanlaueasnsie3s Aluminum chloride colorimetric assay wasUsziiugws

Be

WeYyadaseMeiT 2,2-diphenyl-1-picrylhydrazyl; DPPH wansnaaesnuin Tugeuiivsunuansituednyiuuas

noRueuYadasEgINan Wnedausunaasiiuednsauwintiu 1,736.67 + 270.00 lulasndunsaunadniiieuiitse

-

v
o o £

unlinuianilansu wavAranududuiansadudieyyadaselasesasiduningu 40.44 = 0.36 lulasnsusie

faddns dwdTuiuasialiusednugegalusnuaglugauy Ao 1,353.33 + 355.73 uag 1,343.33 = 283.60

o t%

Lulasnumiesanuiisuwiseuminuimilandy sudsu anuan1sfinwiiazuladn luseuvesivayulnsnse

a Ao o

antnsduunasansinueyyadaseniidnenings wazastisumsimuniluinghvayulnsieldusslevimandsy

nssuVsenAndueIguAIN TINNsMsAnwdereneAUszneumaaiivasluseularsntuewan

AdRey: nszgnlie, asiluedn, ansnanliuesd, grssusyyadasy, n1sunndunulneg

Abstract
Justicia gendarussa is a medicinal plant widely used in Thai traditional medicine, particularly for

the treatment of sprains, bruises, muscle strain, and joint or bone pain. These therapeutic properties are

"ndngasmsuwmdunlye avinsuwnduslne Inendonsansisuguaiuss Smdaiualan 65310

AMEANSIGUANAR TULAZAVIYAIERNS AnTTUNTEUTITIYIUN
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associated with secondary metabolites such as phenolic compounds and flavonoids. This study aimed to
compare the levels of phenolic compounds, flavonoids, and antioxidant activity in extracts obtained from
young leaves, mature leaves, stems, and roots of J gendarussa. The total phenolic content was
determined using the Folin—-Ciocalteu reagent method, while the total flavonoid content was analyzed by
the aluminum chloride colorimetric method. Antioxidant activity was evaluated using the 2,2-diphenyl-1-
picrylhydrazyl free radical scavenging assay. The results revealed that young leaves contained the highest
total phenolic content and antioxidant activity, with values of 1,736.67 + 270.00 micrograms of gallic acid
equivalent per gram of dry weight and a fifty percent free radical inhibition concentration of 40.44 + 0.36
micrograms per milliliter, respectively. The highest total flavonoid contents were found in the roots and
young leaves, at 1,353.33 + 355.73 and 1,343.33 + 283.60 micrograms of quercetin equivalent per gram of
dry weight, respectively. These findings indicate that the young leaves of J. gendarussa are a potent
source of natural antioxidants and have promising potential for development as raw materials in
pharmaceutical or health-related herbal products. Furthermore, both young leaves and roots warrant

further investigation to identify bioactive chemical constituents responsible for other biological activities.

Keywords: Justicia gendarussa, phenolic compounds, flavonoids, antioxidant activity, Thai traditional

medicine

umin

a15Usgneauiiuedn (phenolic compounds) waznailiuess (flavonoids) Lﬁuﬂzjwuaqmil,mmuaiaﬁ
ningdl (secondary metabolites) ifunumdndymaisinelufivuassoguainesuywd avsnduiviudiidy
asdueyyadasy (antioxidants) Taetesiuanuidemeveswadanujitereendinduiiinaneyyadasy (free
radicals) daduanvmuilwosnaifalsaFoss wu Tsawala wivau uazuede (Willcox et al., 2008). lusedy
wad asfuednuaziailussdiawannsalunislididnaseuiosrnoulalanauliifueyyadasy wedudinig
\Anujiseeuyadasyanld (chain reaction) viliann1siinesndinduvesladiu Tusiu uazfdue (Kiran et al,
2023). ety Usinamesansiiuednuasttaliussdlufiviadusdinfiddyvosqmiiueyyadassuasnmainmg
wndunssuvesiivayulng (Muflinah et al., 2021).

ansflueanidunguuesansiifnylensenda (-OH) WouturaumIuerlsandn (aromatic ring) Favinlvid
anautRlunsiuouyadasylii nsflasaluesddusyiusvesfiuedniifliassaisdudouiu Sumuvlums
Uﬂi’]aqﬁﬁumﬂLngfiLLazL%aaﬁuw?é susaAEITeaiUE N uarTavesia (Saini et al, 2024). NNSALANVDIANT
wanillufintuegfuiladenarslsens Wy slavesiiy Pusmsaiaiivln nriuandon wavdruvesiiafifinu
(Xu & Wang, 2025)

Taevhld wuidiuvesly Taslawzlugou sindinsdaassviansituednuazianlusedlutSinuganiy
Tuud losanifudrsiifiediosnisadrenalnnisdesiunuesainfeddansllemnuazoyyadassiiiatuly
N92UIUANSFUATIEILES (Shi & Liu, 2021) luvasiluifiufouasddusinasauaismunuolasiudy (primary
metabolites) 15y asTulawsauazlusiu Fsiinasouunmuasatnudasiueyyadasyoraaylaildiivinagaaue
10 wenand dauvessiniisfannsaiiarsatluesdviearsusznaufiuedniiunndrsainlu wu anslundy
lignans 38 glycosides ﬁv‘fmﬁ’]ﬁﬂaﬁummLﬁymamﬂﬁ;ﬁuﬁﬂuau (Singh et al., 2024).
nsanwUINIaesiuedn Wailiuees LLazqm%‘éﬁmaqga%asﬂudauﬁm 9 maﬁﬁaLﬂuﬁaaﬂaﬁugmﬁﬁﬁﬁﬂumi
dndonunasimgivayulnsifidnenmagegn el flumsitmundundadasiquain idesdens wiesuauiagli
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fifinuaonfouasdiszansnin (Mutha et al, 2021) Puitevarsdudlffiuiinisdsundamessrogns
13aAule (phenological stages) denasgnsfiiaddnysioatdusznauvasansdrfgluiivayulng wu Usuiailue
an Warlauesd warqrimstanin fatu msseydiuesiitiastorgivasausomafuieadsdaruddyse
nandnayulwsfisinainings Jordan et al, 2013)

miﬂizLﬁuqwéé’ma%aaaﬁzmmmﬁﬂﬁwmsﬁ% \¥ DPPH, ABTS, FRAP waz ORAC assay Busaz
findnnsfiuansieiu (Munteanu & Apetrei, 2021). Iumﬁﬁmﬂ’]ﬁiﬁ%‘ DPPH radical scavenging assay Faudu
wmsguilifuunsmanglumslinngigvddueyyadassvesasatnaniiy iesanfimusings Mnude way
finuusiugige (Munteanu & Apetrei, 2021). vdnn15vesdsiiae nisitasiueyyadassyhufisentvoyyadasy
DPPH- dafidtiady Tnsazdsuduasiifidmdessou anuduvesdazanasnudmaasiueyyadassly
1989 mﬁmmmmmﬂﬁwmﬁmmaﬂaﬂﬁu 517 wrluwnsAaeL3es UV-VIS spectrophotometer @13158
Funauduerdosazmadudieyyadase (% inhibition) wazareududuiidudieyyadassli¥osasinau (1ICs) 39
avvioudnenmuesanslunismineyyadase (Gulcn & Alwasel, 2023).

ayulnsnszqnlasn Uusticia sendarussa Burm. £) 1ufivasd Acanthaceae Afinnsldlusdifusiuny
Ineuegeu ngldsnwenisianidles wdadagen vnth Uande uavernissniau (Roy & Joseph, 2022)
miﬁﬂmmqLﬂé’szjemmaﬁsﬂmjwud’]miﬁﬁﬁzwé’ﬂ%dﬁwﬁmfj laun gendarusin A, apigenin glycosides wag
ansuUsznaufiuedndu q dgrisuoyyadass Fun1sdniau uasduteqadv (Ratih et al, 2019) aehdlsfiay
mAfudnlngfiseglutlagusinyariufinwiansainain “lu” ves U gendarussa iWesdruiion Tnedideya
SinRfuNsUIsufisuesiUsEneUMaATnazarSiuoyyadasslududu o vesiy 1wy Tugeu luiiuy &
U kAEIIN

a1 udaslugau (4 Tuwsnatneanlug 2 gusn) wadluduisvasiivayulwsnszanlim Aldlunmeaas
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A 2 uaasanduvasivayulwsnszanlinildlunismaass

2 3 uaassinvasiaaulnsnszgnladnldlunisvaass

v
=% a

feidu n1sAnwalfalingusvasdiiewIeuiisuusunaansiiuefingau (Total Phenolic Content;
TPC) ansa1laueedsiu (Total Flavonoid Content; TFC) waggnadueyuadasyaae3s DPPH radical scavenging
assay vosansannvntugeu Tufiute adu wazsnvesiivayulninsegnlis Wessydiuvesiivnifidneningaan

Tunshlduingvdmsuimunlundndusiayulnsnlgrisueyyadaszudaluewnn

IngUIzaAluNIsANED

WielUSeuisudinaasiiuedin ansaliuees uwazqvdsusyyadaszesansannintuseu ludude
a1du wagsnvesiivayulnsnseaninm Uusticia sendarussa)
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NIOULUIAN
fyasulnsnszgnlian Uusticia gendarussa) dansédrdaylunguinunueladniegil 1aun arsiluednuay

o 9
s
£

asrlalueed Juduansifiqnishuoyyadassuazifeadostugniniedinmvesiivayulng nmswisuiiiey
Umnaanaaiiludausing q vosfiwuazluszozmsiaiyiuanieiuaztisssyduesivfifidnennggaamsu
nsihluldusglevimandunssuuaskandaaaunmn

AauusBase Ao druvesiivayulng: Tugou ludiudy d1du wazsn

Aaudsana Usznausiey

1. YSuneansiiuednsau (Total Phenolic Content; TPC): AAs1%91875 Folin-Ciocalteu reagent

2. YSunuarsnaliueensiu (Total Flavonoid Content; TFO): 3LA5189173835 Aluminum chloride
colorimetric assay

3. qm%ﬁﬂuaqmﬂaaaiz (Antioxidant Activity): AtAs1z3ieae DPPH (2,2-diphenyl-1-picrylhydrazyl)

3n13ANE

gUnsaifldlumsfinuiusenoudeiniosdsiinoadmiuduimiingests Gnnes vanguoan wisfh
Auans iaaanaass vaoanea lulastin uardousnans Tauiinszaunses nsvaueed d1 LLaﬂﬂQmmms??u
uennisildvandunan idoandussimeansiuuviu (Rotary Evaporator) in¥esdionsiainusinauassingi-ia
(UV-VIS Spectrophotometer) uazenatin (Water bath) iieldlun1ssziveans st LAENTINAINITANNEULAS
YoIETann

a1sadfldlunismaaesusznaudae Ethanol 95%, Folin-Ciocalteu’s reagent @15aa18 Sodium
carbonate, @131101351U Gallic acid, #1311035571U Quercetin, kaza1701®M351U Trolox iwﬁy’ﬂﬁéﬁﬂé’um%ﬁuﬁuﬁﬂ
a¥ae Wawan3 2.2-diphenyl-1-picrylhydrazy! (DPPH) elddmiumanaaougvdinueyyadaszvesmsarin

nMsAneded unmsinvidodomnass (Experimental research) Tneuninnsviusie Tudeu Tuidiy
o d1du wazsnvesayulnsnignlas fenseuniianieudigumgil 60 °C wis iUl avidendae
et OTTO 1.8 An3 fu CP-390C wémnilumeeauisiduudaluatinasie 335wy (Maceration) Fedavii
azaeleyuea 95% WWunan 5 Tu mednsidiu 1: 5 w/v ihansas maaﬂmn 16 11JﬂiaamEJLmaqmmammmﬂ
(Vacuum pump) K1Un5AT8A58Y Whatman No.1 uaziiansazalefiniunsesuwdaseieuiaiiomiasssine
deyy1nA (Rotary Evaporator) tvesudsansaind la drluneaedunisfnwvnaeisiluedn arswaliuesd
wazAUamnsalunsiueLadasy Med5 (DPPH radical scavenging activity)

mMsanssiUsinaiiuednnaiundae33 Folin-Ciocalteu's reagent

U1d15araumingns 10 pl Liua1sazaty lelaeua1susiun (Na;COs) Aududy 10 % 1990 ul
{inansazas Folin Ciocalteu reagent 139979 10 wiiuthndu 1990 pl dedisliigumgiviesludidiaifuing 1
Halue thlvingandunasiiniuenindu 765 nm Uinadtuednmidannisihdinsgandunawesasiiedis
Weuiunsnuinsgiuvedasazaiy Gallic acid fianandudu 125 - 2,000.00 pg/mL 91n@UNTT y = 0.0003x +
0.1044; R = 0.9996 Usuauiilduansluming ug GAE/g DW

mMsamsiUinamanliussdnwundl838 Aluminum chloride colorimetric assay

T¥an5azanefioga 5 pl iy 5% NaNO, §1uau 0.2 mlL #eld 5 undl ndeenniiu fiu 10% AlCL
$19m 0.2 mL Wuian 6 unfl wazidiu NaOH fiflannandudu 1 M $1uau 1 mL Usinamanbuessdmldainnist
AnsganAuLasTesansiIngaisufuns IS IuYesaIsaza1s Quercetin findnuitudu 31.25 - 2,000.00
ug/mL 21n@UNT3 y = 0.0008x + 0.0193; R = 0.9988 Usunaudilduandluming pg QE/e DW
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N1sNAAUANEINNTAlUNTAIUDYYaBHTEA1835 DPPH radical scavenging

W3uNA15a2a 8 DPPH reagent Inads DPPH 2.4 mg avatsluteniuea 95% U3uias 100 mL
msnnaeUansfieg1aU3uns 10 ul fuansazats DPPH 1,990 ul lunasannassssis3asiadunan 30 uii
Fndrganduuasil 517 nm lnsFeuifisuauaunsalunisdusyyadassfuasinnsgiu Trolox Annuidady
31.25 - 2,000.00 ug/mL AMn&UNTT y = 0.0382x + 2.3167; R* = 0.9991 wé’qmmfuﬁqmma@mﬁwmﬁlﬁm
Fuamiediduinisdudieyyadasy (%inhibition) Aulnanannis

DPPH radical scavenging (%) = [ (Ao — As) / Aol x 100

Tne Ao = AmsganduLaskasiy

As = AMNNIPANFULERIVAIINIANANTHI0E19MTBANTUINTFIU Trolox

IN1INAGDY 5 IAANUTUTU WAIANWIUMAT ICs

Aaszvidayanieaia

LLamwamWﬂaaﬂugﬂmaamLﬁ?ﬂ + mlﬁmwummgm ¥n1sMaaesdn 3 Ass Aaszviteyaneaiia
melusunsuadfdnsagy

NANI3ANEN

N3N maaesldnanisnasssuansiolll fe walddosay (GYield), Usunaansiiuodn, Usinal
ansvlalaueed, waganuansalunseueuYadasyaieds DPPH radical scavenging vastlugeu Tuifiudy dvsiu
wasInvesalulnsnszgnlia

MIN 1 uananalasesasvasasaniavntugeu Tuliudy sdu uassnvasayulnsnszaniion (% yield)

duvasnsygnlim walisenas (YoYield)
lugeou 450 +0.17
Tuifiarte 7.90 + 047
et 563 +0.17
3N 571+0.10

Tudrielinendngsiian (7.90 + 0479%) Sseaifnannarautesnsunuslasauiu wu Tusiu esTulaesn
waglwalu ﬁLﬁluﬁumumqﬁuaﬂU (Singh et al,, 2024). TuspuiinananlaeNIN Lﬁaqr\mLsaaéﬁﬁué’qagﬂuizaxmimmaﬁmazﬁ
Usanuansdhsesh uiluszeriifvsindannsiansdueyyadasslussiugaiietesturmudemennuauayosndiady
(Saini et al, 2024; Shi & Liu, 2021)

71574 2 uaasUBanaansiluainsiuvasansaiaanludeu Tuiinde ardu uassinvasayulnsnszanlian

dauvasayulng Usunasluaansiu (ug GAE/ g DW)
lugou 1736.67 + 270.00
Tudinde 1523.33 + 214.00
a6 496.67 + 63.50
50 613.33 + 40.40

lugeulAUiunmgaan (1,736.67 + 270.00 pg GAE/g DW) sesasnfelufiuie Jsaenadesiusiednu
¥94 Liu et al. (2020) inuinlugesuiiansiiuednuinnanlunn wsignszuiunsdauasziasiusdninifnuinly
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szezauveIn1ssyaulatieUnteosiigaintadomwindsu 1wy §38 UV nian1sa1edl d@ruaidutazsindusuiu
a5AUOANAININNNN 1HBINTUNUIMUANNELATIAS19NINNIINTEUATIERA15T8S (Lingwan et al., 2023)

1519 3 uanaUinamanlaueed vasasainlugeu Tulinde a1du wazsnvasauulnsnsealisn

dauvasayulng USunaunalauees (ug QE/g DW)
Tuoou 1343.33 + 283.60
TuinTe 1256.67 + 234.59
19U 570.00 + 75.50
510 1353.33 + 355.72

wanIeasansliiuInuaglugaudUsinaasiaThueen lndifsariu (1,353.33 + 355.72 way 1,303.33 +
283.60 g QF/g DW snudndiv) §au st innsaraunalusesoraiintuiislud e ewmilefuuasléniu (Rath et al, 2019).
ansarhueeslurneaiiunuwlunmsestusenfivduressuumnuaziudwatnluiu luuneiluseusvauesnguilifle
anAUdsMENLadwartasaeuen (Mierziak et al, 2014)

A1979 4 UANIANNEINNITUNTSANEYLABESE #2875 DPPH radical scavenging Tulugau Tuiiude ddu
wazsnvasayulwsnszanlann

dauvasayulng DPPH : ICso (ug/mL)
Tugau 40.44 + 0.36
Tuidinde 49.42 + 0.99
! 83.38 + 2.18
570 57.48 + 0.92

Tuseufidanuiduduiisudsoyyadass|ifosasiausiifian (1Cs = 4044 + 0.36 pg/mL) uansienys
fusyyadasrgign dsaonadesiurUiinamsiiuednsn wansiiufisanuduiudidsuinsewineUSinuansi
uaaﬂLLazm'mawmsaluﬂfﬁﬁﬁma%aﬁais (Dobrinas et al., 2021) ﬂalﬂsuaqmﬁluaaﬂiumiﬁmauyjaﬁaizLﬁﬂ
JnAnuamsatunisuinneneulelasiauniedidnaseuliiveyyadasy vilingaujisengnldvesnis
20nTATU (Mutha et al., 2021)

d5Unauasasusnena

nsfnwadsildiuioufiounandniosazvesansann UTinumsiuednsiy Usinaasaliuess uas
qvidduoyyadaszyesduing 1 vesivayulnsnssgnlisn Uusticia gendarussa). Han snaasLansliifiuin
Hpsdusznaumaaiiuazanisueyyadassuanietusgataaussnindlugeu Tudute d1du uazsn wande
vosansanin (%yield) wuiluduielvinandngeiian (7.90 + 0.47%) sesasunAesnuazadiu Ingluseulvinanan
#ilan (4.50 = 0.17%) Fsdirnandululen Tudnlunnves J. gendarussa fanududuvesansaingenitlusey
Hosmniinsavauansiuunueladiusuuasdusedluseiuganitlussernaadayfiud (Shi & Li, 2021).

dmduUiinasituednsau (Total Phenolic Content) wudilugeuidunndign (1,736.67 + 270.00 pg
GAE/g DW) sosasanfieluifiude (1,523.33 + 214.00 pg GAE/g DW) druddunaysniantosninunn nsiiluseu
fiUsmasiuedngsenailosnainanudesnisvesiivlunisaiiansiueendinduiiieteiunnudomnis
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nfidsansbilomasardadedundountsuenlutisiuveaniseduyivln Jadenndestunanisdnwves
Liu et al. (2020) Aseeinluseuvesfivsinfinisduasziasiuednluszduganindrlunnludinvesdunm
a1sna1liueensiu (Total Flavonoid Content) wudnsinwagludeuiiusuingean (1,353.33 + 355.72 uay
1,303.33 + 283.60 pg QE/g DW puidnsu) answanlauesdiusyiusvesansituodniilassaiadidnlunisdu
a%aﬁasmazé’uégwﬁﬁ%maaﬂ%m%’u (Zeb, 2020). nsATInTivsinanaluesdigs o1aaEioUUNUIMYDIIIN
Tun1stestunisiineendindulusyauisaduosiie Luu mimauauawiamavLﬂ%'ammﬂaw%aﬁla%w (Singh et al,
2024). uaRInalNARBIUTIEIUYY Ratih et al. (2019) Fanuindamusinues . gendarussa Sarlauesdvans
%ila 19U gendarusin A wag apigenin glycosides Aifiqvdfnueyyadasgs Welsziiuanuannsalumsiueyya
Saswde3s DPPH wuhlugoudisanudutuiisudsoysadasyldfenasinau (IG) milan (40.44 + 0.36 ug/mL)
LLamﬁﬂqmﬁfﬁmauuaﬁai“mﬁm sesaanfelufinty 590 wazdrdumuasu wwildusinanduiuslngnsaiuen
UTuuansiiuednsiu Jaeudun “Uimmmiﬂ/\luaaﬂummamwuﬁiummmﬂquﬁmuauuaaai“” (Dobrinas et
al,, 2021). Luaw1ﬂmiWuaaﬂwaﬂ,amiaﬂsaama,Jm’mamﬁa‘l,umﬂmumamiaimLauLwaEJUENmsmmaumaﬁaiuléf
28198UT2AN5N N (Miguel-Chavez, 2017) nadwsaonndaiusesues Nurcholis et al. (2023) finudnansada
9nluves J. gendarussa wansgyissueyyadassganielinsataseeniusannduduiivanyan

Tnoagu lugeuvesivayulnsnszgnlidiidnsamgeiigelufuuiinuasiuodnuazgniiueyya
dasy sesanndeluifiniouazsn delinaliueedluszdugs ﬂwsﬂuwuuﬂwmummumaﬂuaauLﬂmmauamﬂ,ws
fiflaumngandenisin Ui dundn fusidiueyyadaszmandsnssuniogunm uananidaasinw

ADYBADIAUTTNOUNIY LﬂifL‘LﬂU?J@ULLﬁ%i’]ﬂLW@iSUﬁ’ﬁ@@ﬂﬁ]‘V]ﬁﬁ]’] LW’]SLLauﬂaVLﬂV]N“U’JQWW‘V]Lﬂ 22994l UDUAR
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HavasinFusayUlnsuiaudumgny - Suwin vesuausyAng ufmesdanisufsuutas
9931U5AU amyloid-beta Tuanasdau Cerebral cortex lunyusniigninileavn
TAAnN1IZIUIMITUAY streptozotocin

The effects of the herbal formulation for treating stroke of Mr.Prawit Kaewthong
on amyloid-beta (AR) alterations in the cerebral cortex of streptozotocin-

induced diabetic rats

9931 9159, W WuLYUE', wag TSI Iuannned
Asma Jarong', Chula Viriyabubpha ', and Wipapan Khimmaktong

UNANED

mwﬁwmaimﬁamqaL'%”a%’qa]’miiﬂmeﬂuﬁ]u{]ﬁ]é’faﬁdqwaaiamuﬁmmawaamLﬁamauaaLﬁauLLag
Aelviinnsavauveslusiuerluassd-0m1 (Amyloid-beta; AR) seulwadUsyam dudunalnddyvedlsaaues
Hou msfinunildinguszasdiioussidunareshiveayulnsudausungny-Sumwin @asvuoUsying ufnes)
sennsiudsundasuedusiu Ag luanesdrudiusanesimnduomyusnaneug Wistar AigninileatiliiAnnie
LUIMURE Streptozotocin (STZ) Tnsutsdn inaasseaniu 3 ngu Iéun nquaruau (© WSurndu 2 mizkg
dhniinda, ngutuamau (OM) 165U STZ 35 me/kg tniinda uaznduiuinuiildsusifuen () 14usiiy
ayulnsvuig 45 me/kg dmiins Wuszevia 8 dUnik mnthufuiodadenuaziledoaueiiensiadinszet
nsganesineuazduyludalaadl wanis@numuin ngu DM finsideuaninveswaduszamunnniings H
og1ealau uazwuIIngu H finsazanvedlusiu AR anasegslitiuddymisadia (p<0.001) ieifisudungy DM
asulddiuaayulnsuiausimgne-sumin (gasvueUszing ufmes) enafigrdunileasaduszamuazdioan
audemevesauesiinaNA Mzl

AR NNIBUMNY, iaendenansdey, avluased-Jan, fsuenayulns

Abstract

Chronic  hyperglycemia resulting from diabetes mellitus contributes to cerebrovascular
degenera-tion and promotes the accumulation of amyloid-beta (AR) around neurons, a key pathological
feature associated with diabetic-related dementia. This study aimed to evaluate the effects of Lom Am
Phrauekh-Am Phat (Prawit Kaewthong’s formula), a traditional Thai herbal preparation for paralysis-like
conditions, on AR alteration in the cerebral cortex of streptozotocin (STZ)-induced diabetic Wistar rats.
Thirty male rats were divided into three group: a control group (C) receiving distilled water at 2 ml/kg
body weight (BW), a diabetic group (DM) induced with STZ at 35 mg/kg BW, and a herbal-treated diabetic
group (H) induced with diabetes and treated with the herbal formulation at 45 mg/kg BW for eight weeks.

! Mswnnduaulng A sumdunulng uminedvamaiuasuns Sainaswan 90110
Thai Traditional Medicine, Faculty of Thai Traditional Medicine, Prince of Songkla University Songkhla 90110
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Blood and brain samples were collected for histopathological and immunohistochemical analyses. The
H&E-stained brain sections revealed pronounced neuronal degeneration in the DM group compared with
the H group. Immunohistochemical staining showed a significant reduction in AR accumulation in the H
group compared with the H group. Immunohistochemical staining showed a significant reduction in AR
accumulation in the H group (p<0.001). These findings suggest that the Lom Am phrauekh-Am Phat herbal
formula exerts neuroprotective effects on the cerebral cortex, potentially mitigating diabetes-induced

cerebrovascular and neuronal degeneration.

Keywords: Diabetes Type 2, Cerebral cortex, Amyloid-beta, Herbal formular

unin

lsAvaendonanoudon (Vascular Dementia; VaD) Wunnzauondeuiiinainanuiaunives
nsvadsuvendenluaues dmaligaduszamuineendiaunazarsormsiisndudenisvhen innsdexaans
LazmovesradaNes MilugninAinneSanmanuasaiden (vascular lesions) Jedsransznuron s vinieuves
aues Ineianzduintufiuiian cerebral cortex SsdiunummanlumaniugunisiauesssuuUssandaunais
mwﬁmﬁ]Lﬁmmﬂmiqmﬁwawaamﬁam (ischemic stroke), NSLANYBINADALADAALDY (hemorrhagic stroke),
Tsanaonidenauosuuindni3ess (small vessel disease) wiatladuidssmavasnidiondu q 1y anuduladings
amgluiuluidiongs uwazlsauininu (Yang et al., 2025)

Nndeyanisinuiszivlan wuindussansussann 50 Suauiilaniivieselsaaussdes (dementia)
wazaaidwaudandtuuauhnglul e 2050 IneUszanufesas 20 vestheiamniing1daninain
nannLaanaues (cerebrovascular pathology) Wuldadendn wagdndesay 20 dnerSaninveslsanasniion
suffuauendennuunas (mixed dementia) FeUsddeunumddyredsanasndenlunisiinnzaueadon
(Agrawal and Schneider, 2022)

Tsauwuaiing 2 Lﬂumuwwulmuawam Sowaz 95 maawmmmmmmwm (Kalyani et al., 2025)
TnednenSanniiddnyie mamamaawaumammuﬂwiaamamiwamamawamuaau yldinaaviana
”Lmaamjmasq maqmamwmmuwiuiwma wwiwzjaaiuiwﬂwaimEJLawwmamaalmuwmmulmwwwa
dmsuunumvesdugauluaues Ae dawadoni1ud NMsiSeus waznsegsenvateadusyam wavdunumlunis
fidn orluased-Of (AR) Fauferdestumnundsmedsadalawes amswsndeuanuvmufifudadeniiwes
Tsanaenidenauendeniiunalndrfynatsusznis Toun mwﬁ;ﬂmahlﬁamqq (hyperslycemia) &svinliiin
AUdNIeRontdIasndonwazivanauoiiun1saiieeyyadasy (oxidative stress) Lavd1s Advanced
Glycosylation End Products (AGESs), m’;zﬁa&ia%uﬁgau (Insulin resistance) fiannslaioudenuaznisidn Ag
Tuawes, anudevesenasndendnluaues (microangiophathy) Faviiliiin white matter lesions wae lacunar
infarcts aufspanadsesolsanasmidonlng (macrovascular disease) wenaniidaiiuarundesde vascular
cognitive impairment Imanalﬂma’wﬁa’qmaaﬁammmws’aamaaaﬁmmLLazﬁmeﬂu vaD TugUrsuminule
(Biessels and Despa, 2018)

TunmzUnAsnanieazndn AR 31nATEUIUNITARN8AI983 amyloid precursor protein (APP) wagnindn
90N91NTNNYALNTUTEANTAMN Hudunensasdayaydugdu LﬁaLﬁmmmﬁmJﬂaﬁmmw%asia@wgéuﬁwa
19 GSK3R lﬁgﬂﬁugﬁﬂaaﬂqméﬁa‘lﬂiau AR FuAertestunisnesiues amyloid plaques HaNsEVUIINNITAAL
209 AR lunaeniden virlin cerebral amyloid angiopathy (CAA) Gavinlintanaendenudeinaziinn1ss
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virlsinslnaisudennisluauesanas (cerebral hypoperfusion) LazIABaNdiau usnant AR fansedu
microglia kg astrocytes ‘1/1°1°1.151’Lﬁmm'§é’m.auL'%ya%’qLLasmmLﬁamwiamaé@jaquaamﬁam (endothelial
dysfunction) (Attems and Jellinger, 2014)

Cerebral cortex uduiifgtosiunszuiunsin msand1 msdndula uazn1siuimeszamanda
(Ajioka, 2016) nsazaNves AR viiliAn amyloid plaques dsiinavilsinnsdsdygindszamanas inlugnisan
UsgAnsnmuesnsiFouduazanud nsenudensinauvesaietisanes nsEAUNSINIEUYeIANDINIUNTVAY
cytokines Wnmuhaeiiioauos hligaduszamideuvions Tufthewmuiifinsavauves AR luaussuay
vaeadonaues enafiumdeevasmasndonates vlinisinaisuvesdonanas wavenvdwalianosdau
cerebral cortex VAN auﬂﬂﬂfjmsmEJLLazmiv‘hmuﬁﬁmﬂnﬁ‘uaﬂlfuaa‘ﬂizamﬁ’m 9 (Baker et al., 2014)

#99tudsldiIEn1sfnvimanisunndunuilaguitanunsafluyaussildsuaudenisain
Tsanaenidenauosdevlfotefluszansam uwiawnsavzaonisiiiuvedsauaranauidssveanisiiagile
Tasmsmuaudadoidomavasnidondng 4 Lagn1s3nuIdnesInIunaLeINg 1wy n1slieIngy Cholinesterase
inhibitors #5® Calcium channel blockers usiu (Mattsson et al., 2014) duiunissnulsanasnidondusiniu
LWINNTNEuRulnedin1sysann1srateuTNdy 919 n1suInuidn n1snagakuUTIYETin wagn13Ieen
ayulnsnsluguuuvelutyewdnuimniviodissfuanzas msimanudilanalawesanmiidoulss
senilsavaenidonuazauidontesanssiinnudfyesadonsiauisuimniadesiu swaslonianisia
T9am1 MedeTinneuiosuns uayissnuniiusyavsualueunnn (BvSena Af wazamy, 2560)

nueUszind uimendunueiudiu lusuasviy e wmlen Fwfnasear Wunuelnedidu
syaunAle waguuelnefauLier® Uszdnl 2566 L‘T;luﬂﬁwajgﬁﬂagagﬂﬂmwéﬁuﬁmmﬂ%’f finnandeavny
Tunsfnwalsn s 9 saenisuinuazldonayulng lneflfuisursunsinuisgiesdeiiomniu lnoiade
50 ssiofu Inslowizdihelsraudungny-sumin Faainnsinwiuszansaanisinuilaeneussing uimes
nuAIAzLULLaY ADL maqé’ﬂwLﬁmﬁu&y’uwm&’q%%ﬂﬁ%’nm 1 1@9u (1259, Structural equation model (SEM)
1.42) aghafltfudfanieadn (0<0.001) EnSdnn fen uazame, 2560) Samausyinsliaruddayiinissn
aawen lagsnsueua amauwgﬂ‘w Sunndsnaadiayulng 33 wia nedremdndusagyn Freduanludunie
maRuauhanefitusarysuaunasn msideluaeiingusrasdiiiefnuussdnsuaresiuenayulng
WASUNANY-SUNIA ImaLUWUmauaﬂwmumsmaauwa&mqqammmﬂmam%aLuawaamwmm cerebral
cortex uaznaromsuansoonvadusiuerluaoed-Tn (Ap) luideioauemyfignindenilmduumueied 2

[ =
qUszasAlumsfne

WeaRnwUseavanavesinSunayulnsuiaudungne-dunn vemuelszing uimes senisiudsundas
484 amyloid-beta US\inuilailaawaddiu cerebral cortex lunyusnitgninilesthliAnnnsiumanuyiiai 2

NIDULUIAALAZHNYAFIY

9

AUNAFIUNITIY

o W a

nssnwmessugayulnsuiaudungne-dunn vemuelseind uimes dgnsdesiuiavannisng

vouwadUszam Fuwuiignndenibilulsaiumiunasldsuansadnsifueayulnssiinismeveaadusyam
tesnimynguiignndeniibilulsaumusezlidldsuansanasmsuenayulng
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NIDULUIAANITITY

ﬂﬂiﬁﬂ“@ﬂ%%’ﬂiuﬂgﬁﬁiﬁﬂlﬁﬁwLLmﬁmLLawqwﬁLﬁmﬁunw%’ﬂmé’awﬁ%’umaaguiwnﬁamé’quné-
Suvnn Freannsiin amyloid plaques luvaenidenauoswaamyiignindeathlsaaiumiuld

N32UUNITIAA amyloid plaque

Suduaniusiu amyloid precursor protein (APP) tulusfiuwdin transmembrane Faftumunlunis
L3Ry LazdoNLTITadUTEam Lﬁagﬂé’qmexﬁsﬁum%gﬂﬁnﬁmaaﬂmn Golgi complex indouaslununenou
vsdmazddsaingeulalsnluvinalslymaraduvosiiwad ndsanlusiugninluunsniiuinnvesiaead
w1 APP Ursdauargnimlagioules Osecretase vivl¥iAndudau sAPPOl Fanszarseanty Wuidunis non-
amyloidogenic life amyloid plaques Sﬂdquwﬁqwgnﬁmé’uLﬁﬁ’ﬂ:jl,auimiﬁnm Fuduuinafiinnsadie AR ki
nsvuaunstesaats eulalvuaziledanduindiiueaduazUdes AR uaz sAPPR duduidu amyloidogenic
nolLin amyloid plaques #1n APP Qﬂ@fms’ha [-secretase hay Y-secretase azla B-amyloid peptide (AR)
NTuaLAinn1sIINFIAuYe s AR WU AR monomers L1 oligomers, profibrils wag fibrils muafu Aelilia
nsavanves AR aunatsidu amyloid plaques luvinefian wazluazauniuuiianeng 9 1wy cortex 3o
hippocampus ¥8d&aies (O’Brien and C’'Wong, 2011; Chen et al.,, 2017; Rad et al.; 2018)

drsSusnayulws udau
duwghnau-auwia

1
2 Insulin resistance :
D;abet:s er—— i amyloid | vascular
ype i
(F2DM) amyloid-beta (AB) plaques dementia

hyperglycaemia

AN 1 NTBULUIAANITIY

Wnsaniiunsive
1. Manseudninaaas
&ninmassilld@onyurimagatoiug Wistar rat $1uau 30 @2 81g 8 &Unn9i uidn 200-250 n3u
F5umadesluaniwiesufoinisidinnsauaugumndl (25 + 2 °0) unzsouuasaine-ia 12:12 alus Tagldsy
pnsuazihAveufismenaannsmnaes
2. dayanmsuuangusninaaes
wgﬁy’wmgm‘jmmqaamﬂu 3 NgY NENaz 10 /M fail
nf:j:u‘?i 1 (Control, O: nyuUn# 1¢5unstleutinduauin 2 ml/kg BW naUnfuazass deiiles
8 duan
ngu#l 2 (Diabetic model, DM): nyfignmieailsiinn1azuanauvind 2 lnodnans
streptozotocin (STZ) ¥u1m 35 mg/kg BW weu 0.1 M citrate buffer pH 4.5 LM NIVADALEDAAIUILIUN mﬂﬁ?u
sumstiouthndurunaningueuautuazeds deidles 8 dUansi
ﬂajmﬁ 3 (Herbal-treated diabetic, H): wﬁgﬂmﬁmﬁﬂﬁlﬁmmwmemlfdulﬁmﬁ’majm DM way
leBususziuthmaluiengandt 250 me/dl melu 72 Srluawidedn STZ udh Feduldfumstiouisuenayulng
whaNSUNGNY-SUNIN VWA 45 me/kg BW Suavads sowilos 8 dUank
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naensEEgIaINITNAans myndldsunsazdesUaemaiiensiseduinaluden dUmviay
1 afdluraadn iflensutmun 8 #Uai dnfnaaeaniazgnifuiesiadenuaniiiedoausaiionluinggy
nswasuulamisganisiniaaaniveuiofoanosuiion cerebral cortex agn1uansennvaslusiu
ozluansa-Umn (AR)

Tngynsmaaes a aoudnivaasiniald Audngimans uninerduasvaiuasuns l1uniseusd
F3u5sTuNTIdsludninaaes ﬂmzniiumsﬁﬁugLLamnﬁymuaﬂ%ﬁmiﬁuaaamﬂu UMNINYNUAIVAIUATUNS
Ref. AR078/2023

dninaasUszinvvy Wistar rat

) v o -«
- i 91g 8 dUam
— m wuwiin 200-250 N3
= 91U 3 nau nguazUszanm 10 M
1
{ I} !
€ DM H
Normal diet only + High fat diet only + STZ 35 High fat diet + STZ 35 mg/kg BW.
distilled H20 mg/kg BW.+ distilled H20 + 45 mg/kg BW of herbal formula
ihdrineasdlvlinmrluiuludongs Meuems High fat diet

.
-
MNUABEINILBLED
1 2 3 4 5 6  { 8 wks

@ i3 S Saszduihmaluden suedes glucometer

anui: anudainaasaniald ausingmand aninedeasvauaiuns

7N 2 JUkUUMsuUengudninaass

3. mMawseuasanaayulng
wissnayulnsuidlusiFuedia 33 aila Feusznaume gnnseasu Inensegn InAuuen inastadava

< 5

wnastidnaywd inastidanussa inastiiuae inastianall nquan nedin nseidwdn nseiaga nsse
WD Ades oldiumines oliumizn delfituming Weldsunun oliifumivzun wntadiies ey
wad Wfieu Wisudrauden Wsumidnueu vessiia wilna s auelng anedly Tudues uiinyi
Wgvon nvismeslinsydagulng fwvinasan iinelinay 30 n3u waverdimn 7.58 n¥u wisuasadini
FredEnsduion ntuthansafadilduiudideniosiutuuunidonuds (Freeze dryer) nanAast Scan
vac 3u Cool Safe 110-4 Imamﬁwﬁﬂﬂ’mlfdl,l,%qLLazizLﬁmLmijﬂaaﬂmﬂc?haa"mmaiéfﬂnzqzyzg']mﬂ wagansann
FURUURS Mnntunieuansatadmiunsteuludainaaes Tnemsazansasarndierindu
4. msfnssuifisunaudsunlamsganisiniamansveaiiadasues Tneitiuusinn cerebral
cortex lngazidunluszAUFaNIIAIEIIUA
n&99INATUTINUA ¥IN1T sacrifice nyits 3 ndu Tnevinlidninnassaaudndae Thiopental
w1 150 me/ke Aadmnemidngies (intraperitoneal injection) wazifiuiiioideanss wdwhnisinwndssudiou
mimf?iEJuLLanwsgamEﬁmﬂmamﬁmaqLﬁaL?Jaauaaﬁasﬁ%' Hematoxylin & Eosin staining (H&E) La@N1
lnvazidunluszAuganssauwadadng (Light Microscope) 1ué’miﬁgﬂmﬁmﬁﬂﬁlﬂmmmms&mdauLLazsziNﬁlﬁ%“U
A3¥nwuas Tnefidunousai LﬁaL?J'aauamsgmL‘ﬂmfwm 10% formalin a1ndutieenatnidiodesae
N3¥UIUNNS dehydration ¢18 alcohol 50%, 70%, 80%, 95% Way 100% ethanol MUaIAU wiihduielelUils
aslungu paraplast nduiaidodeduwiualadienios microtome AamuUszana 5 luasew 91ntduth
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odeludandae Hematoxylin uaz Eosin itednwdnvazvengadUssamuasiiodoauesusian cerebral
cortex
5. NMSANYINAVDIAI3UEIRD neurodegeneration #1835 immunohistochemistry
n&ansuimun ¥1n1g sacrifice nysita 3 ngu Inevlidninaassaaudndis Thiopental 7u7n
150 mg/kg AALLIM19MIINBY (intraperitoneal injection) waziuiiioifeanss wdwinsAnwisedunisuanteen
voslusiulasendendnnininufisenssuiueufinuuazieufivedneundndues -amyloid luideifoaues
Tumyiumusiad 2 Afssduladuludengeasdeunasdnilésunisinyiuda tneddunou fedl vhaladudly
xylene 2 a%s 9ntuutly alcohol 100%, 90%, 70% wag 50% AMLERU feadle Distilled water, waily Triton
X-100 Tu 0.1 M PBS, Blocking serum dilution 1:200, &%1u Primary antibody Q-amyloid 918AU a19A2¢
PBS 3 ﬂ%ﬂ ualu secondary antibody dilution 1:200, d19678 PBS 3 ﬂ%ﬂ W& Mount ¢178) Permount
6. NMTIATIZINEDA
Yoyafilsannismaassilunanadudiiade (Mean) + AranunainiAdeunInsgIuved1lade
(standard error of the mean, SEM) kaglUTeuLiiguauuansinan1adfisenitengunimaasdlaglyd One-way
ANOVA wag Bonferroni post test #4fi15anA1aukans1eg1sdidoddynisadffisefuainudenu 95%
(p < 0.05)

NAN3ANEN
EEANT LR BN RE)
nNN1sAnvINUIT szavidinnaluidentesvyngd DM ddnsinsiiinduuiniigadieisuiungu C

N

agiifed1Ayn19adf (p<0.001) Ingszauuinaluidenvesnyngy DM Wwnduunigaludun1vi 1 Ao

o W

288.00+14.47 mg/dl viundu H uansseavimaludeninduluduanii 1 uazuinniingu C sgelidudAry

o
'

(p<0.001) A® 247.13+11.72 mg/dl LLasamaaaﬂwaﬁﬁaﬁ’]ﬁmLﬁaLﬁauﬁ’maju DM Tudua9idi 8 (p<0.05) ?z’ianaqm H
HsgduinaludenanasegeliddAgdloWieuiungu DM (p<0.05)

M 1 uaneszaudinaluiden (Blood glucose level) vasnuluudazngalusseziian 8 dUam

diabetes induced by diabetes + herbal formula
Weeks control (mg%)

streptozotocin (mg%) (mg%)
Wk1 93.50+6.76 288.00+14.47° 247.13+11.72°¢
Wk2 93.50+8.66 226.11+70.67¢ 228.13+56.70
Wk3 94.00+14.83 183.33+68.37° 188.00+£55.33
Wka 86.25+2.87 179.89+55.23" 195.25+51.69
Wk5 87.67+5.86 226.11+60.48° 181.63+64.64
Wké 88.00+5.72 2304.11+63.08° 227.63+83.53
Wk7 94.50+10.85 212.00+49.36° 176.63+55.35
Wk8 87.33+4.16 261.33+29.37° 199.67+12.66'

VB 7p<0.001, Bp<0.01, °p<0.05 IfleiUTeuifieuiungu C
©<0.001, 9p<0.01, 'p<0.05 WawIguiiguriungs DM
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wansAnwvasiiusayulwsufausungny-sunin demailAsuulamisganisinaransvoaiiaiBoauas
Tnadfuuiians cerebral cortex lngasidanlusziuganssAlsssunn

deRugamaveaeslunisinuiisuiisunsdsuuamnaneinamansveniodeauns fels
Hematoxylin & Eosin staining (H&E) Tae@nwn cerebral cortex WU11 AMNUUILUUTD AR UTZAMADNUIY
gnurAiveslumyngu DM flmnuvuudutiesndn WewSeudisuiungu C laslidnadowindu 88.25 + 12.63 uaz
190.25 + 18.84 muddy agsdiodrdymieadia (p < 0.001) uazdlowSouiisulunyngy H wudwiuwad
Uszamnnniings DM Tasiidniadewiifiu 141.00 + 38.79 uag 88.25 + 12.63 muddiu egrediuddynisadia
(p < 0.05)

250 *kkk k
200
150

100

Mean of neurons cells/mm?®
o
o
1

o
L

2 4(A) Aunuaiaigaanauitin cerebral cortex Mldlun1sAneR835 Hematoxylin & Eosin
(H&E); Scale bar = 200 pm, 4(B) WaAYANRRLAMURUILULVBUYAAUTTENUIINU
LUDLUDaNRIRILALS cerebral cortex (*; p<0.05, ***; p<0.001)

Mu 5 anvauznsasuulamneganieIniaanansvadiilolanuasuTian cerebral cortex MldlunsAnen
Tuviung C (A), DM (B) waz H (C) #7835 Hematoxylin & Eosin staining (H&E) ; scale bar = 20 ym

Han1sAnIvasinTuayulnsuiaudungnd-dunin danswWasunuaswastusiy amyloid-beta luiifaife

duaslaaitiuusiin cerebral cortex #2835 Immunohistochemistry
Sofuganimeaosinnislinsiginisuansesnveslusiuerluassd-Tnn (AR) wud1 vylungy DM

finnsuansoansenvedlusiiu A tintussdidddymeada WewIeuidisufungu C (o < 0.01) Turagiiny

o w a

nau H dnsuanseanvadlusiiu AR anasegslitedAyniadadlowSeuiiisuiungu DM (p < 0.05)
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A 6 AnuazniaFsuntamneganeimasiansveaiaiieauasuliag cerebral cortex

i lunsinen nsuanseanvaslusiu amyloid-beta (A) Tunyngu C (A), DM (B) uag H (O)

#2835 Immunohistochemistry, 6(D) wansALRAIAMAVLILLLYBINSUANIDBNVBSTUSHY

amyloid-beta (AR) Uslnauiiolesuas fumus cerebral cortex (**; p<0.01, ***; p<0.001);

scale bar = 20 pm
dsunauasanusiena

Mnmsfnwsziutmaludenlunynaassudt wynduiignimdeniliduuimu Om) ey
ihnaludenfifiuanntu gaindndueuey (Q egrsdifoddynsadn (319 1) Tnsaenndesfuanuidsves
Wang-Fischer Wag Garyantes (2018) #ilévinn1sAnumavesssduihmaludesvynaassiidsuniamdannns
30 streptozotocin lutFmasineiu wui wlunguitgnindenhliduumnusenisda STZ fnisuanseenves
seiuthmaludeniifingiusgaiiteddquiienisuifisuiunduaiuny Tneuiunuves STZ Aldsusienudiniug
adadifudfyfunsiiutuvesszduinmaluden vonanilunisinwives Rehman uazaniz (2023) Sias1ei
nadsuudaduidafiviuiaranameminiinesmaduad fvine ualafininet vowmylunguiigndade
STz lewssuifisuiunguaiuay wuindaseauimaludengeiuesaiideddynieeda (o < 0.001) sawdsd
nMsasuulawesmdiaiifunnssanngunieg oy
21NN19AN 1R85 Hematoxylin & Eosin staining (H&E) L“U%‘EJ'ULﬁEJUﬂ’]iLUgEJULLUaGV]’N@aﬂWEJ—

AneeansuesmILILLuTeneadUsTamUIuleiBoaussdau cerebral cortex nud1 ATMVLILLLTD AR
Uszamuesmynay DM JanumuiwiutesninderIsuifisuiungy C deaenndasiuauidsves Sonneville
et al,, (2012) TefnviRefunansznurasnnsinaludengaiansidsunuamameisanmyssssuudszam
Tunngingn wuhgtaeiidansinadengiegemuauldléfisinueadussamidemeuinuanesdiu
hippocampus #ag cortex @IUNTUININNTINGUATUANTI 2 W1 KaTHINUAIUNUILUULATNITHINIUYD
astrocytes HUNIINAADUMBLUTAY GFAP anasadstnau tazlauduiusiuunndy (R = -0.749, p = 0.001)
syminsszauimaludonedsfiuanuruiuuures astrocytes 1@1aﬁizﬁuﬁwmaﬁqﬁué’uﬁuéﬁumiamawaa
UIUVBY astrocytes LaraDAARBINUNITANEIUBY Lechuga-Sancho et al., (2006) Wun masﬁéﬂmaiul,ﬁamgq
39599199AANUMLILULLATNTYNTUYDY astrocytes TuanpsdIU cerebral cortex LagnUdn N13nTEAUNTT
9184 microglial FadunumdrfyseAudenisvesanesfiinaInA1EluIMIL HIuNITAANITATIS
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cytokines ifigndostunissniaunazannismevesadidegefituddy e mﬂmwﬁﬁssﬁuﬁwmaimaamqﬂ
Wuszegianunu z«imaiﬁiwmSﬂixéjuiﬁﬁmwéﬁ proinflammatory cytokines “atsinaanu vinlviAa
nssniaukavaAiensendndy duasuliiianisdnauuuuiieSuaznsasuulacwesmdainasniion
ogslsfinn nwansiteidelansaamfveayulnsudnyiignndenhliduumiu wui Snvanieide
Y99aNDIUIIN cerebral cortex HinwnglndiAvatunduaiuay saiiilosn svenayulnsudandungne-
Summ fansdrdynguilludn uagrahuesdfundn Georafignimandsingludunisdunisifianisdniay
(anti-inflammation) kazaANsiineuLadasy (antioxidant activity) la

MnnsAnwvesiiueayuinsudausungnd-sumin densiasuulasedlusiu Ag luileifoaes
IngLiuUIINg cerebral cortex 77835 Immunohistochemistry Wu3Mn1shandeanves AR ¥asnylungsu DM
dstuogdidudfameadn Wedsuiieutundy C (o < 0.01) Tuvaigfivyndu H finsuansoonues AR ana
ogafilvddymsadidlensIouiisuiiungu DM (o < 0.001) Lﬁ'aamﬂbﬂmemﬁﬂf’]maiul,ﬁaﬂqaga%’aﬁﬂﬁlﬁﬂ
n158373 advanced glycation end products fiutu FeinalufivsomadUsvamuaronailiinaivaueadon
wenani mwﬂ;wmaiuLﬁaﬂqﬂgﬂﬁﬂﬁlﬁmmia%ma%aﬁmz (reactive oxygen species) tiuTungnafodday
dwalimiaauiaUnfusnasnidenduss (cerebral angiopathy) wazAuRaUnAveusadUszamMuazigad glial
Tuaos annsndlugnnizausadenl (Biessels et al, 2018) uonainil MmaAnamyausndenoaieatesiuns
vauresdugaudie Jsaenadesiunuideves Amold uazany (2018) wuinAnuRnUnfvesaunadugay
(insulin homeostasis impairment) a'qmaﬂskum'aﬂalnmﬁmmmvﬁwaqﬂaiﬂa ucoregulatory mechanisms)
WU Manusionglaaiiudsuuastd azlugnnied mamaaus&;au uaz ﬂﬁvmuﬂmwmusuaq AR peptide waz APP
f]f\mamammmumwmammamsmvﬂﬁﬂaalmuai (Alzheimer’s disease) Ssaonndosiuni1sfnwives Ahtiluoto
wazAnE (2010) wuirdugdusiunumlunseusumsnaiyes AR lussuusemedndanslneinasonisnds
w93 AR ludues mumsmummnmwmmaﬂ APP LilaU§uannaTII1aNTEUILNTAT (anabolism) Lagaans
(catabolism) 909 AR mamsﬂﬂmuaamﬂaaﬂﬂmwmwaq Zhou et al., (2022) Fswu mna’uﬁmmﬁmﬁﬂﬁtﬁm
WU STZ Sn1sifiutures A-immunoreactive plaques luasesaau cerebral cortex aghailifuddaile
Feufungualuay wetoraasuladn AMuAUNFveIn1Tdedy sy 1udugAuluanss (aberant brain insulin
signaling) unalnddgyiifiunuimlunisduasunisazaues AR luaussdanu cerebral cortex Fsonaifuiiugnu
ddyvemedanwiiiiluglsasaleweslunziumauld ainnsieszinisuansoonvealusiu AR wuin
ssvgrayulnsuiaudungne-suninaunsaannisuaneaniasnisazauve AR luauesdiu cerebral cortex
voamyignindeniliiinumauiie s1z ldegrdideddynisadfilodiouiunguiuimiudlilisuen
(p < 0.05) Imaﬁﬁy’j’lmawznm’?ﬁusgauLLasmmﬂfﬂﬂﬂaéummia'dﬁzgfgwmawzvjﬁuiuaum (aberrant brain insulin
signaling) %ﬂLﬁmnﬂmazﬁ’lmaiutﬁafﬂqnLLazmw‘hmummSuégﬁuunwiaq funumddglunisnsedunisasauves
AR LLaumiLﬂm amyloid plaques

ety nsazanves AR mwmiﬁ,uauaqLLamaamLaammnmamamaawau danalvinisvinnuvedugiu
luauesanas vilinisiwnatgynalaaund nseduni15asne AGEs mma‘lmnmmiamauLLauammimm AR
oligomers Aufiusoanss annisviaueulest IDE waznszdunsviauveaoulesl GSK3R wazifiuseiudugdu
Twdon dwaliiinnisadns amyloid plaques waz neurofibrillary tangles wananiinisazauves AR virldiin
Adenes synapse AnuRaUnivedliinaeunie warannsinaisuvendonlusaues esan Ag vilviead
\Hoyvasnidenaussgrydenimausalunsaisasiviglimaonideaveisds vilvinasaidenausdianuise
Snwrauganisivavesndenldifivme Wuauwnzuwemasaiden uazannisivaioudenluds cerebral
cortex d@snaliin1svudsansenisuazeandauludiaussanas dswansznuAen1sUTDENDLaZITaaUTEAM
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(Apatiga-Pérez et al,, 2022) liinanudswisnisiinlsavasnidenaussdon uazne1daninves lsnausidon
shunsnssdusatenalnfiiisadosiomedilasadauagnsiieu (Rajeev et al, 2023) Fa3uetayulnses
nuaUsEIng a1aaaﬂgMéUﬁst’lmwﬁmﬂﬂamawaamLﬁamamqﬁ'Lﬁmmﬂmiazaman AR USLINALDILAEVADA
\Honauasaale

Tnwagunisiiengimaideifoinemontodeaussuasnisuansoonuesiusiu Ap nuinguuimiud
weBanmidaauuaziinihauwadiuigouunnsesegwiiteddy WeSsuidisuiunguaiuay ogslsfinu
dewssuifiufunguitldsuarsata wuidnamsitunnsinuressadUsramuaznisuantesnuasiusiu AR
anas Gvo1auedlvidiuisdnenmuesh ey ulnsuisungns-Sunn veammeUsying ufmes lugiueiiuen
ayulnsfifigniiuynasanidenaneadoniifivszansnm felastinnsdnwinalnniseonguduasnisussgndld
Tunseddinifianin Weatuayunmsianunmmsinulsanaonidenaussguuuulyiluouien

naAnssUNUTTNA

HAT8UeUoUNTTAMYUIIUYAFIL (Fundamental Fund: FF) 1dustnegs fildatuayususzuna
lun13afiuauide wagreveunmelUAn1s Angn1sunndunulne wagn1einiamans AngInemans
uingrdeasvatuaiund Aldnsuroyasiziiaiesile Jan gunsal uazaniuiluniseniuniside
st mihiiynvuiifdusulumsnunadeyararatuayunsdiiuaide sumafeddiiagalused

LONEI581984
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THE WISDOM IN TREATING DISEASES OF FOLK HEALERS KAREN ETHNIC
GROUPS: A CASE STUDY FOLK HEALER BOONCHOO DUMNERNKEREE; SAM
MUEN SUBDISTRICT, MAERAMATDISTRICT, TAKPROVINCE
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Abstract

Traditional medicine represents a body of knowledge derived from local experience and
wisdom, utilizing herbal remedies, rituals, and cultural beliefs in disease treatment. It is considered the
foundation of Thai traditional medicine and the broader health system, as it often serves as the first line
of healthcare in rural areas and among ethnic communities. This study focuses on the traditional medical
practices of the Karen ethnic group in Sam Muen Subdistrict, Mae Ramat District, Tak Province. The
objective is to explore the knowledge of treatment methods and herbal formulations used in patient care.
The case study centers on Mr. Boonchu Damnoenkiri, the only Karen traditional healer in the area, who

has played a significant role in using herbal medicine for over 40 years.
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The findings revealed that traditional healer inherited his medical knowledge from his father,
who also served as Karen traditional healer. The five most commonly used medicinal recipes for treating
illnesses as follows: a herbal liquor for fever relief, a “ Ya Hom” formula, a decoction for gastritis, a
decoction for gallstone disease, and a herbal preparation for cancer prevention. These treatments have
shown positive effects in improving patients' conditions. Therefore, this study emphasizes the importance
of preserving this traditional medical wisdom by systematically documenting the knowledge and practices
in written form. The documentation will create a wisdom of knowledge that can be transferred back to
the local communities, serving as a guide for health care and as a knowledge base for future learning and

interested individuals.

Keywords: Traditional healer wisdom, Folk medicinal, Karen ethic group, Herbal medicine
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Abstract

Muscle spasticity and delayed onset muscle soreness (DOMS) often result from sustained
muscle contraction, micro-tears of muscle fibers, and the release of inflammatory mediators that lead to
swelling and muscle stiffness. This pilot study aimed to evaluate the effect of a mixed herbal balm
formulated from Syzygium aromaticum, Piper betle, Zingiber montanum, and Acmella oleracea on post-
exercise gastrocnemius muscle spasticity using surface electromyography (EMG). Three healthy male
participants aged 18-25 years were assessed across five time points: after stretching, after 20 minutes of
running, and at 10, 20, and 30 minutes following balm application. EMG signals were processed as RMS
values and converted to %MVIC to compare treated and untreated legs. Results indicated that EMG
values initially increased after running due to muscle fatigue, but decreased by approximately 15-25%
after balm application, especially at 20-30 minutes, reflecting muscle relaxation. These findings suggest
that the herbal balm may effectively reduce muscle tension and support post-exercise recovery, although

larger-scale studies are needed to confirm its clinical efficacy and safety.

Keywords: Thai herbal balm, electromyography (EMG), muscle relaxation, muscle spasticity, post-exercise

recovery

unii

Asnduienaniudondmiiioindails (Muscle Spasticity) uazanzUinilosndmiiondoands
n1e (Delayed Onset Muscle Soreness: DOMS) unnzdimulsveslugfieanidanie Tnsianzanendanisliuss
SvitooenusuALTnsinvenduie (013%m eTuRuWYIANA, 2550) NERanaAnIINNSAfLAZANTaNIA
vosdulondunide Fanszdulisnsnendsarsiuad wu adwediulaiua (Creatine Kinase: CK) uarlusanunaufu
(Prostaglandins) ffufnanswesnszuaumssniay dewalimiAneinisuan vin wasfndsie minendonding,
2562; unwa Usglumena, 2562) Magaenanimnlilasunisiitnesiamngay mﬂﬁﬂﬂajmsaﬂawaqamiamw
mamekazifivadsswesnmsuinduilussezem

nsasavnauliiiing e (EME) Wuwmaiadidalunsussiiunenandweanduile Tnotaen
dndlulihmesnheuameiouuulisnuuargnau Wenmassdumnanazaanei sudsssdulssAviuaves
mstdansendniusiannsuanss (Auna naeula, 2563; U iaeaulne, 2562

Ua30u n15u1dn DOMS @i nsuiIn n1sUseau wsenienmuitn ddedndnsuAilditewazaiiy
agonn vilvnansasiagulnsienzd 1wy a3u 1wa vieurdu Wumadeniifon Wesanldeuie Jasads uaz
UsTmemsliate (wiuidad uazusyy, 2021) egslsfinu nandusiuswdadsdidediiadunau msfusu vie
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dosnduilondeniseanmdineldedeiiusyansam ABNNIUNG (Syzygium aromaticum) Ha13d1Aeyfe

¢
<

eugenol Nilgnsann1sdniaunazseiuyIn (Haro-Gonzalez, 2021) Tung (Piper betle) gaunigansnauilusdn
hesueyyadassuazdugagadn (Al, 2010) Invisdslinenuiransadalungdisaneiniseniaulaedudaoulesl
cyclooxygenase (COX) wa lipoxygenase (LOX) fiAendasiunszurunissniau (Nair et al, 2005) Twa (Zingiber

montanum) @135 curcuminoids kag terpinen-4-ol firmanuinnay ﬂawﬂmmua (Han, 2021) ‘uaﬂmau
HnATIATILUIL (Acmella oleracea) Lﬂuaagulwsﬁﬁmsémmﬂa spilanthol fmaaﬂqwﬁmai:wﬂizmmmuﬂma
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quidiasuiiu (synergistic effect) Wioussimennstndlesuazannismaindwesndaiieldedraiisyavsna
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vandsnayulnslveifanuvasade wefesnmgs uazanunsasesengnisnandandvdlilusunan
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WIeNsY

FULUUN1SIRY

miwaﬂiqmﬂumimaaqqumu’tuﬂau (within-subject experimental design) 1o UsIiunaas
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NIAUIUNINGNEHIAT
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sampling) fio TANAMYINGINTHUAMKANITAWT a1 TnerAansnIsiniLazniseanidanie lagldlusunsy
G*power UM sAIwIUM Sample size lnga1fudayaINaiqeves ¥a4 Kristiansen wavag (Kristiansen.,2019)
fsunAn Effect size = 1.1 O = 0.05, power (1-B) = 0.95 AnKansFILAL aguiuidediingusogne 11 au
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2. IavTlnanigegluinusiun@ (BMI 18.5-25) (Garrido-Chamorro et al., 2009)

3. fiszaumsaflumsoonindsnieedisdeiiles

4. lifivsgianisunayulng
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7. liflomsunduresnduidoniedosielurag 4 eudeudisummanes
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funaidu viiesesdn {iidlsafimdsinde vislsafiants Bu 9 Vinwiinaaey 5) didnsldeidnaioufise)
vosfanis 6) §Aiusziinnuhideiaies d1019 uaz 7) §Aldeufud (Anti-histamine) n3e srufdniay
(Anti-inflammatory) Tutias 2 dUnifiuan uaziinaminisgAnisdrsinlassnside fe 1) Tensusisuuse wu
filuunanszaeiuinuvaaey 2) oraadasliufiiou fefmuavesniide 3) Wiawsofadeotanadasld
vieoranasinsliunuinnisdnaunaniside uay 4) Wenguenaainidesnisneufoonainlasiniside
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ngudag i asitmunsua 3 au TasudazauldSunisdansosHuuuuABUAIINIATEIY
VM98 (Physical Screening Questionnaire) dialunisAndenuazinudeyaseynnaussuia 30 uniineau
nsfansesiumsngluiuiiane

FumaunsAliunsIve (Experimental Procedure)
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1. fidrinmaesldsumsssunsduneusazasunilunuuresuBusonteuunmnaes

2. founsvaaeu iillngunsaldoansuazqunsaididnnsetindfienasuniudynia EMG

3. ngusegnaden “vthiiatn” eiduirmasou Tnsundndndlfifunguauny

4. vhawazenfanifsuinund uile Gastrocnemius frpddyuneanasoduazinuyusen
Wleandayaausuniu
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Bioelettronica Sessantaquattro (64-channel sEMG, Italy) Iaagia1 Common Mode Rejection Ratio (CMRR) >
100 dB

6. lnquseehseuguitimelasnistambeandanie 5w uaztufindr EMG asdl 1

7. HiuuugieBve Muscle X §u G525 AC Power 71A21u157 5 km/hr Lunan 5 unit wdrIesie
dearuida 9 kem/hr WWunan 20 wnit Mnduduiindr EMG ade 2

8. ndaniaatae anuazeaimiiuinaifndidning wagniuiduayulnsuiung 10 n3y
Uinundunile Gastrocnemius vasudnsiiata

9. Tufindaysyres EMG 8n 3 ada fiszazian 10, 20 war 30 wifindsmsmuda (adsil 3, 4 wax 5)

10. iledugantmmadey amuareinuinaRmiuadlinguaualldsuuduiolindinimanos
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nstuiinuazUssulanagy s EMG (EMG Recording and Processing)

ol EMG Qﬂﬁ’uﬁﬂﬁwmm?{éhaem 2,000 Hz Lagu1UN15AT99018 Butterworth digital band-
pass filter 933 100-2000 Hz ieandgyayaisuniu feungnsruIuNs Full-Wave Rectification wag Root Mean
Square (RMS) Lﬁ@lﬁlﬁmmmmwaﬁmwmLa?{aLLazqaqﬂsuamé’mnﬁaiul,wiassduwm (Cram, 2011; Merletti
& Parker, 2004; De Luca, 1997)

wadwsuanadudade (Mean EMG) wazAgean (Peak EMG) yoanduiile Gastrocnemius 141
warv1vIlukdarYIIal laua nden1seugusenig 5 wid UFIN1539 20 UIT wasudamuIaud 10, 20 uag
30 Ui sﬁagaﬁ”’wmgmmaqLﬁuma%l,%uﬁﬁuawhmsmLﬂ%ﬂ’qaqﬂ (% MVIC) won1siAAnudgegauaz AL
maniildandrsainstuiindygrasnduinmaieds welildfunudinnuiiianuadesuazasiou
sUsuunsauresndmiielduiugidedu Bn1sfainandisannansenuandriiunisia (outliers) wazidiu
mmnﬁ&mmwaﬁay‘a nlinanisiesiianuindedeuazmunaudmivauisessiudsyansunnd iy
Weiisuidlsusewinandinmndnsasiuazandildlén

nsAasgvidaya (Data Analysis)

Foyagninsesilngliafifidenssamn (Descriptive Statistics) Liteefursdnwazhluvesdygyia EMG
sufanltunmsiisuslawesnsaniaesnaunioluudazgicaa

YuRaUNTAATIEVTRYA
|

NawanIAaUINHINAULBVIVTAIIR5U 5 Wi wandnandulninduiiavigrenadiasy 5 uii

; X o ; X o
NawanIRAUINHINAULBVIVNAIIT 20 W NauanaraulnHiIndulovIg18uadde 20 i

' X o § & {
nawansnaulnfInduiiavivivaamniuiay 20 unil wawansndulninduilavidrediariiuly 20 wii
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Waudn AU lNHINA1ULa VIV WMIUIAY 30 T naudnsrdu T nAuavgeiianiuly 30 il

a1 amdayardulrifindaiovduun wasdudne vesnsdifnuesd 1 (udiiadnuidrenan)
Aade (mean EMG) uazadulniindniiagedn (peak EMG) wasndnuiilo Gastrocnemius
vaundaaninnsesusanielnenisiamien 5 uidl wasndsainnisiuugiadussezinan
20 wnil wazwdsnnsmiunduiiszeziaan 10 20 uaz 30 YW ALY

nakansnaulninauleovgredlenuly 10 wi
I\ 1

NALANIARUINTANNAU DUV INAINIUIEN 30 W1 nakansnaulninndulevdredianiuly 30 uni

A 2 amdeyandulniindatendiunan uasdude vesnsdinwead 2 (erdsdiatinudiedng)
Atafe (mean EMG) uazadulwindudogedn (peak EMG) vasnduiile Gastrocnemius
yauzvdninsesusamelasnsiamen 5 unil uazndsannmsisuugiaduszezina 20 unil
wazndansmIundudiszeziaa 10 20 uas 30 i AwEGY
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| , . “
| A A { |“ ‘ (1 .“'.'l‘
Y il !
' “I | INI | \l i IH | \‘I‘l‘wl‘lhs \hw‘ \ ‘lw I‘
A I URIY AL (M U )
‘ ““‘\‘l‘J I“:‘w‘ ‘II.‘ ““‘\- PRI ‘I_J'l

nananInaul NN TR VIUE MUY 30 U nanansraulninaulevgediesuld 30 wi

s 3 awdayaadulringuisnduen waskudie vaansdifnuiead 3 (1drefiadandren)
Aiade (mean EMG) uazadulWindwiilogegn (peak EMG) vasnduiila Gastrocnemius
yauzndsaninnisesusmelasnsiamden 5 unil uasudinnsiwugiaduszesam
20 unil wagwdannsmiunduiiszeziaan 10 20 uay 30 i anuddu

NANISANEN

mﬁmiwﬁﬁ'iymwm¢1§u1ﬂﬂmé’wﬁa (Electromyography: EMG) yoanduile gastrocnemius
ﬁy’wﬁwLLawmsuaﬂuﬂa;ua']aflaﬁﬂsﬁwmu 3 Ay nuhasatuiindauanaldasuie 5 daenan Teud ndinsin
WeananaLie 5 Uil (dhadl 1), Mé’qmﬁwu@ﬁmﬂunm 20 Wil (9l 2), LLawé’amsmmémqﬂwsﬁmm 10,
20 waz 30 Ut (@29l 3-5 auddu) nan1siesRdy I EMG wud wdenisindunan 20 wift (3afl 2)
#1 Root Mean Square (RMS EMG) 204nd13tiie gastrocnemius Liintuagsiifeddaiidoisuiugrmds
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n1seuguIente (9 1) agfieulfifiudanisuadaesnduniefiuiniuainniazér (muscle fatigue) MiAnty
AEndInIeeniidinisegiaeiiies Fsaenndesiusieauves Cifrek et al. (2009) ﬁizydmﬁ RMS EMG
dnitumussiumdresnaionnnsineue 4

movdanisliunduayulnslurianat 10, 20 uag 30 unit (Frefl 3-5) wudrAedsvesdyaas EMG
fuwnltuanasedeerionitlurdronazarvn Tnsamzlugie 20 uifindmuanias Aedeves mean EMG
uay peak EMG anadiadsuszanm 15-25% va3AIn1suainsegean (%MVIC) detitsufuAmdsniseenidenie
Wuit nagenauansliidudnisdounatsvesndranile (muscle relaxation) wagn1sanniazinde (spasticity
reduction) n&sn1sldurduayulng Fsildrunanvesaiseongninisdaninanayulns 1wy eugenol,
curcuminoids, terpinen-d-ol wa¥ spilanthol #Ais189 udr@1150ann 15TV LarAatona LD old
(Kumar, et al., 2012)

dlefinsawalugaaaand 30 it wut eniswenSwesnduiiefivualtiuasd wanatlansdngnnae
amaizmwmwmLLazmaﬂawﬁwaaﬂéﬁmﬁa Faaeandeaiunan1sdnwives Konrad (2005) ﬁisydwmé@zym
EMG %aﬂaaLﬁaﬂé’mLﬁaLsiﬁgjmww'auﬂa1wé’aa]mlé’%’umsﬂwﬁw%ﬁﬂﬁﬂuixamm‘ﬁ'mmzam Aaduluih
ﬂé’mLﬁaﬁ”’wwmgmuﬂauﬂu"ﬁaaawad Maximum Voluntary Isometric Contraction (%MVIC) Weldwisuiiou
seduUnITAnSILaznisaatsfiveand o senitsdeiinande Susurduayulnstuandradlailan
IngagunanisiSeuiieuuanslilu anse 1

A1514 1 wanansiieuifieuainaulnfiindruile (EMG) vesvidreuazu1van Tnsuvanfudosazvas
Maximum Voluntary Isometric Contraction (%oMVIC) WawSeudisudnsinisuainiauasznis
AaedavaIndmiiaszwinsrdsiiniunduaulnsuazerdreilildmludasmiiviniu

adulnAndnaile (%MVIC)

WAUIAN  RAIUIAN  WAINIUNAY

nslAN®EN Wa9IN  waeIe 20 udl - - -
U P P 10 U 20 UM 30 W
(Asen 1) (A39n 2) 8 4 Y 4 L 4
(ASN 3) (As9N 4) (AS9N 5)
ASAANTN e 53.59 43.20 18.65 80.31 34.40
71 M
o . 55.40 40.36 28.80 79.37 17.58
(@dard)  (mMurduayulng)
ASANY e
o . 10.37 6.91 9.67 19.40 4.55
2 (Munduayulng)
(ﬂﬁﬂeﬁjﬁa) 231 7.15 3.39 21.05 23.52 9.21
ASEIANWN e 79.41 34.37 83.06 81.62 91.27
N3 I
96.47 19.75 82.00 78.72 87.11

@Unr)  (mMuiduayulng)

HAN1sNAFaUIIBYAAANUI nTalR 1: vrdsvadiniuduayulnsiivualduandinismania
vosndruiennndrudreluyndrsinat asdit 2: ardredrefiviuiduayulnsiinisandinisuainisdaiay
vdansnidlefisuduanan waznsdlil 3: v1vnfinunduayulnsiuudliunisvainsanasdedosuazilrinsi
wnndrnde Tesamudt disiiniuduayulnsluieaunsdivuliinanssdu %MvIC wdnisninansusi
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Lansienisannisuansswesndnieuazifiun1ignisiounatsveandiuiiie (muscle relaxation) neua
N1398NMAINY

nansAnuauandliidiuinnsld unduayulnsiiuszneuseansaianiung (Syzyeium aromaticum),
Tung (Piper betle), lwa (Zingiber montanum), wazAnATIAHILNIU (Acmella oleracea) 11150 8ANITNALNSA
voanduile gastrocnemius legnsiivuszansan Tnenauliiinduie (6MVIC) anawdinsnnandaseily
nnnsdifne Felsiamrimseaendunievesunduanilng nalnfidululdorainanarsesngrivisianm wu
eugenol 91nNuNg Faflgnissfutnuagiunsdnaulnenisdudueulsl cyclooxygenase (COX) uarannis
a%19 prostaglandin Ex (Haro-Gonzalez, 2021) vnugfians spilanthol R]’]ﬂﬁTﬂﬂi’]ﬂﬁ’)LLWMﬁﬂ%éﬂﬁ’]ﬂﬂﬁ’]ﬂJLﬁﬂLLaz
ETUsqumia'qw'mé’zyzyﬁmmmLﬁuﬂmiuszwﬂszmw (Chakraborty et al., 2004) @3u&15 curcuminoids k&
terpinen-4-ol amlwaﬁqwéammsé’mLaUImamiﬁué‘T’q nitric oxide synthase (iNOS) LaYanNIINEd cytokines i
Aedeafunssniay (Han, 2021) nansanwbaonAdosfueauued Siu et al. (2023) fis1earuinansainainiie
aulnsanusnanemstanuaznssniauresndunieldosaiifddauilelflusuuuusmianed uenaini wa
fnudsaonadasfuseures Rani & Singh (2024) iuansitansngumesiussdainayulwsiignitonounans
nailelaenalnnisannsderiudyanalsraiuudiom neuromuscular junctiondnuananandaunsaasule
1 viduaulnsgnsnananayulnsnetadsiatuuliudsannendundevanimdseantidameldase uay
orundnfasimadenivaonsvdmiugidamenéudefvdosnmstindosnnnslinundilod

ogslsfiou nisAnunadsilitesfnfevuinnguiiodsdados (n = 3) wagldldmuaudadeduaiy
wiausweandaideviomeotaduna fuiuasinsfnvifimislungueraadasiinnty wasUssdunans
affednaziBoaifiofusulsyavnavosndniumi

d5Unauasadusnena

HaN1sANEINUI Unduayulnsgasnauainniung Tung tna wazdnasiniumu aansaannisuansa
gaandnile sastrocnemius nrendiniseenidneldegraiiteddlondulniinguile (MVIC) anacade
15-25% wdanslinanduat ifoifisufudmdsnisoaniiandinieiuil nadandnasvieufenisiounae
vaendnunilo (muscle relaxation) uazn1sana1iziands (spasticity reductionnalafidululderaisadeaiv
anseengnsmstinn léun eugenolannIumguas spilanthol ninATIATILIIL Felisrosintiessiulan
wazaanenduile Taedudueuls’ cyclooxygenase uazannIsakanIud Yy I UTTamMEIuUaNVE LAY
curcuminoids Lagterpinen-4-ol mniwaﬁqwéammaé’mauimamsé’u &3 nitric oxidesynthase (INOS) azan
mswdalalalaiiiieadeadasiunissniau (Han,2021; Chakraborty et al., 2008)HansANHaDRAEDITUTIBIY
494 Siu et al. (2023) uag Rani & Singh(2024) Aiszyinansadnayulwsnguimesfiussdarunsativaneinisuan
wazraunmendudoldiioliluguuuusmianied lnsasy unduayulnsgasdidnoainlunisdilufmu
Hundedausiaiunisiugndudedmiviiiianzndmidefaninniseonn dne sgslsfinunisdnunil
fifosfndeduumaatiasiion (n = 3) uazdilinsouaguiladoiumaioaussnnnndanie Jamsiiniafn
srlungusegnsnuanansderunalug)fiofudunadnannedradussuy

AnAnssuUsENA
MAILIAEANEINEINITAVNINLAZNISANT UM INedevinda Inenuninags
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Phytochemical compositions and biological activities of the crude extract of

Dioscorea laurifolia rhizome
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mu%ﬁaﬁﬁi’mqﬂ33aqﬁlﬁaﬁﬂwmﬁﬂizﬂaumqwqwmﬁLLazqwémq%qmwmaqmﬁaﬁmﬁ’améﬂswmg
wan1sasaaevarsngnuiaiiidssiuuagnisiinseiuiinuasdfywuin arsadaiundnsgasiivuia
a9 uedn 92U 456.38 + 26.63 mg GAE/g extract @15Walauesa S9uWINAY 357.40+24.15 mg CE/g
extract LazaITNULUTINAY 765.11 + 38.58 mg TAE/g extract maﬂﬁmmaaqu%‘éﬁua%aﬁaizﬁasﬁ%‘ DPPH
waz ABTS wuinansadawuninsiwasiivuszdniamlunisiueyyadaselainia Trolox Wnedidn ECs iy
634 % 0.06 lulasnsuseiadany waz 561 + 0.36 "Luimn%fmiaﬁaﬁﬁm AINEIRU HANISAdDUGNEHIY
deuuaiiFenuih asafnimanaivagaunsaduie Staphylococcus aureus, Streptococcus pyogenes Wy
Pseudomonas aeruginosa b# Imamiaﬂﬂmmaﬂiwmmmmmw 125 Tulasnsudefiadansanunsaduds
nsaguavnisadsluleflduvesitie Pseudomonas aeruginosa I nansnageueulufivsiowad OUMS-36
wudasadaimdnsivagitnnududuliosndt 250 lulasn3udefiadansiiAinissendinuinninfesas 90
MnuansAnwnansliiiuivmdnsvesiignisiueyyadase fudeuvediGe waglidelmAnauduiy
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Abstract

This study investigated the phytochemical compositions and biological activities of the
Dioscorea laurifolia rhizome extract, focusing on its antioxidant, antibacterial, and cytotoxicity properties.
The phytochemical screening and quantitative analysis revealed that the Dioscorea laurifolia rhizome
extract contains total phenolic content of 456.38+26.63 mg GAE/g extract, total flavonoid content of
357.40+24.15 mg CE/g extract, and total tannin content of 765.11+38.58 mg TAE/g extract. The antioxidant
activity tested by the DPPH and ABTS methods showed that the Dioscorea laurifolia rhizome extract had
higher antioxidant efficiency than Trolox, with ECso values of 6.34+0.06 pg/mlL and 5.61+0.36 pg/mL,
respectively. The antibacterial activity tests indicated that the Dioscorea laurifolia rhizome extract could
inhibit Staphylococcus aureus, Streptococcus pyogenes, and Pseudomonas aeruginosa. The Dioscorea

laurifolia rhizome extract at a concentration of 125 pg/mL inhibited the bacterial growth rate and biofilm

1 o - o a 2 a o . - A wow =
NANFATINYIAFTATUNIVUNG SE1YIVNINYIFNFATYINTITUNNY AUSINYIATFAT WANINUIRYIER UV}&IS’]U 12000
Master of Science Program in Biomedical Sciences, Faculty of Science, Rangsit University, Pathum Thani 12000
*Corresponding author : watchara.c@rsu.ac.th
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formation of Pseudomonas aeruginosa. Cytotoxicity testing on OUMS-36 cells showed that the Dioscorea
laurifolia rhizome extract at concentrations below 250 pg/mL had cell viability exceeded 90%. The results
collectively demonstrate that the Dioscorea laurifolia rhizome extract possesses promising antioxidant
and antibacterial properties and exhibits low cytotoxicity to cells. These findings suggest its potential as a

source for medicinal and/or herbal health product development.

Keywords: Traditional healer wisdom, Folk medicinal, Karen ethic group, Herbal medicine

N
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mwiaﬁmuﬁﬁjagﬂ’u Lﬂummww&mmwﬂmumwmmmmmﬂmﬁmmamu WWSW@WQ?L’J‘W WAZNITUNNIUHUTY

£l
=

Fsazvioudsusanmsiausssuuazanuduiusilnddnszninanulnedusssund ludagdunsunisuwndusulne
wagn1sunmdnadonléduindeuulouienislionayulnsluszuuuinisguam wagaduayunisiauiasade
nayulnsifieannisianienaindsssing Ssaenadesiuulouis THAILAND 4.0 fiatfuayunislduinnssu
Mnnn3ngnsviosiu egslsfnm wiludagtuaginuddomeingimanssuuanniitisfusulssansnimes
faaulng widsnsifivayulnsarsviafivevingiunsineimansaduayy fafunisinuideneineimans
Fsfimnuddguazdnduedisds weliAnauiulalunisldayulnsfeguaguaimuazinuilse Taslane
nMssnelsaEedase o

L‘Viﬁﬂ‘iﬂ%ﬂg (Dioscorea laurifolia Wall. Ex Hook.f.) tuii%lua9f Dioscoreaceae fidoriesduinngn
$19R3 (finga) maniden wazldndn (150 wumutAviunsnialivedinedud faninafauazingeasly
winswagduliandesiy liddeins e1auszuta 10 was SfwFesnazauewnsléfiu fduuenvesiaia
ﬁwmasﬁ—mq%zmqmwm LﬁaﬁmﬁluﬁwwvamLLmﬁq‘ﬁwmaLLm mupitaygviesdunelsazihiimansvagunitu
Wunduuig 4 annliuds udrnesfumdienn daiindilfeeiduns sadiabu Sasswamvigedids
Uhgsanssan e wazuivanidesmuinanie Gum gl uazauz, 2563) wiilutegduasdiliiseny
mﬁ%’aLﬁmﬁ’uaaﬁﬂamauwwqamﬂﬁLLazqmémqmé’ﬂﬁmwaﬂﬁamﬁm’mﬂg uiNNISAN ARy
dna Dioscorea Uizﬂauhlf;hUaﬂiwqmﬂﬁ‘mma‘uﬁﬂ lawA steroid, clerodane diterpense, quinone, cyanidins,
diarylneptanoid, phenolic &% nitrogen-containing compound 'ﬁ'aumiﬁﬂmqwémqmé’ﬁuiwmﬂuaaﬁﬂuaqa
Dioscorea wutnilassnaamaeniivannvans liun qrddueyyadass qrsanthmawarluiuluden qrssude
9T wagqrsmumssniay usu (Salehi et al, 2019)

widfieluana Dioscorea ‘Mmamﬁmavlﬁ§UﬂWiﬁﬂwwqw§mwamé’ﬁwmaéwﬂiwwm LLsiéTasmmwmu
wwmmmamwmmemﬂuamﬂﬁvﬂawwwqwmmLLa qwﬁmﬂmmwmmmmamwm faty eAded
Failfausvasfiflodudiudesinesesdanuingn edudeyafugrumainemansiddylunisusadu
Fnonmvesiumdnsunsdmiumstaunduevdendesasiieguamsdeluluounnn

WqUszasAlumsfne

WieAnuosduszneunangnuaiivaggrinadanin éiun qrsdiueyyadasy qusiuideuuaili
guisudanisiaiguaznisairsluleflduvesdio Pseudomonas aeruginosa uaznaaeuauilufivdeisad
fibroblast (OUMS-36) vasansafiniininsvnag
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Bnsantiunsive

nsiueEeiY

Aununuiminivasaniiuiisuneissen Smianss ludeunquniau wa. 2566 in1sseyde
Memanivesitlagenasd wn.dsuns INuiEu 91971358UsETmIIRIvIAdNINLaYAIEY Inendendaians
UnINedesedn waziiusnvndied el i nedvivenmansnisunng aazineirans unine desedn

N1SLATEUADE NN BUALNITANA

thihmdnsuagindndliazenn veniden udwiuduusiuung 4 dilueufigumgi 45°C utu 48 Halug
uuisain undunseBeadeiriosun niuihaavdnseaslvadadeth Tnsavaenaninavngietngu
lugnsrdiu 1:10 (W) ﬁ]”lﬂﬁ?uﬁ’liﬂLLﬂuEﬁNﬂ’JUﬂuqquﬁﬁqquﬁ 70°C u&1¥n"3 sonicate fiAWIA 37 kHz
N 9 B, ez 30 WIT U 12 9. nTunTeweinuauIe mudensza1s Whatman No.1 ddiutesvand
nsesldluviuissneiaies freeze dryer Ul iigamadl -20°C

nsmsraseumangnuafiosdiu

nsnsnaevarsngnuaiidosiuvesansataiiminung naaeuniuituinsgiu (Connor et al,
1986) #ail MO UAITHUEARIETT FeCls test n3avdaua1sHalauesdaied alkaline reagent test wax
NTIRARUANTUNUTIUAIETS lead acetate test

nsAAsITiUSuIENSE ARy

USunauansiuednsay

AsuUsuaalsiuednsinldis Folin-Ciocalteu (Settharaksa et al., 2014) Ingnauansainiwdn
s1a3 20 lulasdnsiutingu 50 lulasans wag Folin-Ciocaltue 20 lalasans Tu 96-well plate dsfidl 6 unfl
2niuLiis 7% Na,COs 100 lulasans daiislifgamgives 90 uil wdnhluinanisgandunasioiados
microplate reader finrue1indy 760 wluwns Lﬁavﬁuaﬁmmgm gallic acid wanandreduy mg GAE/g
extract

Ysuaarsnailausedsiu

AMsUsSINaEsHalIueensIule3s Alumimium chloride (ALCL) colorimetric method (Settharaksa
et al,, 2014) lngnauansainiiningivag 25 lilasansAuinngu 125 lulasans wag 5% NaNo, 10 lulasans
Tu 96-well plate fsfidlifigumngiivios 6 unit arntuidia 10% AlCL 15 lulasans daiisld 5 uiilufifin ududa
1 M NaOH 50 lsilnsans shluinAnisgandunasiieindes microplate reader finaae1Indu 510 wilulums
WisuiuansunsgIu catechin uananendu mg CE/g extract

Ysanaansunuiiusiu

nsvUTuasunuiusnldis Folin-Ciocalteu fiszgn@a1neuAdeues Haile and Kang (2019)
Tnsuavarsafavauninaivag 20 lulasdasiuiindu 50 lulashns way Folin-Ciocaltue 10 lulasans
lu 96-well plate efisly 6 w1f 9ntuiisl 35% Na;COs 100 Tulasans sefisliTigaumndives 30 urit udnivlun
AMsgAnAuLAwBLA3es microplate reader fiANLENIAAY 700 ululums WisuAuaIsuIAsEIL tannic acid
wansvaelu mg TAE/g extract

nnAdaUaVaRuaYYaBHsE

auaduayyadesz DPPH:

wmaaquéé’ug’nawaﬁaﬁz DPPH* (Sawczuk et al., 2022) Ingldansafniiningivag 100 lulasdns
adly 96-well plate wdufnansazas 0.2 mM DPPH 100 Tulasans nauliidniu desliluiifiaui 30 wai
nduthluinAinisgandunasiieinies microplate reader finrmenindu 517 wiluns wansvadiueyya
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daszfumanudutuiianunsadueyyadaselatesas 50 (ECs) TneiSeuiiisuan ECs vesansaavinimansiong
NUaE5U1M551U Trolox

avSsusyyadasy ABTS:

maaquéé’ugaa%a%aiz ABTS** (Noman et al,, 2021) Inguas 7 mM ABTS wag 2.45 mM K;S,0s
ludndiu 11 sl flufiflafigaumgivoseehatos 16 $2lus udhundersheiomuealildanisganduuasdi
ATINETIAAL 734 nm Wity 14002 9nduldasadniamdnssag 100 lilasansadlu 96-well plate udaifiu
arsavatenay ABTS 100 lulasans waulidniy deislilufifinuy 10 uiit 9anduiilutadinisganduas
#hee3os microplate reader finuendndy 734 ululuas wansgvdiueyyadaszidurmnududuiiananse
fnueyyadastlasasay 50 (ECs) lnelUTuuiiausn ECsy vasansaiaiuminsivazivansaunmsgiu Trolox

miﬁnmqwéé\'ﬁmﬁauucaﬁﬁm

ﬂ']iVIﬂﬁE]Uﬁ]‘VISEJUENLLUﬂ‘VILi&IL‘U'eNGm

gudfudeuuaiiSennaoudies agar well diffusion fuienuaiiids 5 iin léud Staphylococcus
aureus (ATCC 25923), Staphylococcus epidermidis (ATCC 12228), Streptococcus pyogenes (ATCC 19615),
Pseudomonas aeruginosa (ATCC 27853) wag Escherichia coli (ATCC 25922) Tnewm3oudofidonsiigems
doadeliiinududuniiiu 1.5x10° CFU defladdns ilsufu McFarland standard no. 0.5 wéawunindsuy
pnsiasae MntuazguueaAsaTe (Furhaudnas 8 Taduns) uldarsadnauidudy 100 fadnsu
sofiaddns 100 Tulasans vluvaiigaumgd 37 °C wu 24 dalus udadunamamsdiudade

msmﬂaUmﬂ7731!w/wuﬁ;75@1457&/7malvwmswszuwawia (Minimal inhibitory concentration;
MIC) Am”ﬁ’J’I:Jl?/&l?lﬂfﬁl’)ﬂﬁ)%ﬂ’lﬂ’liﬁ?/?é‘?aZﬁ (Minimal bactericidal concentration; MBC) ﬂat“ﬁa P.
aeruginosa

NAgOUNIAT MIC Lag MBC #9835 Broth dilution method Tnaiiaarsaruiduduvesaisainiiaman
s1waslutg 0.25-20 fiadn3usiofiadans anduthilefifiinmusuiindu ax10° CFU defiadans wawasluansarin
wiazaudduludnsdin 1:1 udnhluvaiigumgdl 37 °C uwu 24 Hilus Weasurmuanariailusuna MIC
Tnedannnuaeagareiliininaiyvendonieemaidsadeligu anidutlumen MBC Tnsvanududy
fausien MIC Julusindeasuuauenaidisnds udhluvuiigungfi 37 °C u 24 $2Tus onsufmuaian
ldeuma MBC Tnedaunnannisldnunsaiyveadouuaiise

NIMAFRUUSEUSISATINSLTSYYeT P. aeruginosa

nasounnssuissnnaniyrenteyisiivssgndainiuiseues Chatterjee et al. (2021) Tngfldans
afafumdnssagiinnududu 125 lulasnsusedadans 100 Tulasansaslu 96-well plate udafiudefida
AMNYUMIAY 3x10* CFU doliaddng mﬂﬁ?uﬁﬂﬂﬁmﬁqmmﬁ 37 °C unu 24 $alas FaAnaguil 0D 600 N ¢
a 4l

nsnnsugnssudimsadreluleflsuveadle P. aeruginosa

nageunnssuinisasislulefiduventedieisfuseyndainsuifeves Chatteree et al. (2021)
Tnewoumsatniiminsesiadudu 125 lulasniusedieddnsluomnadsadedithivnanglea 2% Usns
1.8 feddnslunasamaans anduimdediianuguwiitu 1.5x10° CFU sofiaddns 200 Tulasans wdirluvy
figaumgdl 37 °C w1y 24 Falus lensurmunnan thandeusme 0.4% crystal violet U1y 30 Wit wdr3savaned
Houidnogiululefldudae 33% glacial acetic acid anduuluind1n1sgandunasiisinios
spectrophotometer finuenadou 630 wiluwns udrrundosazaess3unalulofidy
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nsnadeuauluiuseivas

nsenwaseilldigad fibroblast lunsnegeuauiluiiveesasadn Wesmnduwadvanluiede
Aoy Fududodefiuguiinuliiluluinme Saflenumneanierlfiluiunmessadluinmie Tasiwad
OUMS-36 la5uann Cell Bank, Japanese Collection of Research Bioresources (Osaka, Japan) ¥1n1nagay
ANduiurowaaneds MTT colorimetric assay Tneiaasad OUMS-36 $1ee1ns DMEM/F-12 15 10% FBS,
1% Glutamine Wag 1% Pen-Strep 1u 96-well plate AAUMUILLUUYDUTAGMAFTY 1.5x10° Llwadsonq
Tuguugamall 37 °C $aufu 5% CO, uw 24 $alus easuivunian dudvaisafiaiamdnsiveg
Feududu 15.63-1,000 lalasnfusediadans udvuredn 24 Falus :ntudsansazans MTT 100 Lilasansee
viqu Uufl 37 °C utu 2 Falu iflensuimuaian AnaITazaly MTT 8on wadidiy DMSO 100 Lilasdnssdenay
nduluinAin1sgandunasiieinias microplate reader finrmeniadou 570 wiluiuas udundosay
N350ATINVOILTAS

NMSAATIZHHANIEDA

sonunadudieds + dudeavunnigiu (Mean+SD) JnTgvaunansiede Student’s t-test
739 one-way ANOVA anunae Tukey’s post hoc test Taglglusinss GraphPad Prism version 9 8ausuA1A273
wanenseenefiteddun1eadndg P < 0.05

NAN5ANEA

Mnn1snsRdeva g nuaiiosiunarnsinsgiunua s dyluasatafundnavagnui
asafnfmdnsvasiiviinamsituedn waluesd wazunuiiugs Taslamizasunuiuifuiinagsds 76.51%
YasansataLie (31971 1) Feaenadosiuuddeves Kuagny et al. (2023) finanslifiuinansatnanaiuiives
fiwlwaed Dioscorea fansusdnuaznaliweasduuuaun

asnauiluedniiuarsmisgflufivayulnsifigniniandvingrivainvatey Wy dueyyadasy
FIUNITONLEU PIUNLLSS ﬁﬂm%yaﬁ;a%w Lazwzan’y (Bolat et al, 2024: Fabbrini et al, 2022) fatiu n15iians
mdwﬁa@umsaﬁmﬁamﬁmwagﬂ%mmmﬂﬁaﬁmmL‘ﬁﬂﬂlﬁﬁ%ﬁqwémdLﬂé’ﬁwmﬁmdn

N34 1 usnsnnsaRdeusswgnuafiiUawiy Usinasnsiluaiin Wanliueed uasuwulluvesensanaviamansueg

gsngneadl nsasavseutlesdy ATIATITAT U
uea + 456.38+26.63 mg GAE/g extract
Walueea + 357.40+24.15 mg CE/g extract
LUty + 765.11+38.58 mg TAE/g extract

NUBNR: (+) UAAINTHUAITHEN WAL

nsMAgUgMSIUEYYABATE YR A AR AT AN TIIA3AIEIE DPPH uay ABTS wudnansadaaimdn
srvagiigniiueyyadass Insfiuszdnsaimfninarsuinsgiu Trolox egnsfideddgyniaadd (an319di 2)
FeuszansnmlunisiueyyadaszvesmsainduiusiuuTnavesasiiuedniieglumsarin aonndesiunuide
984 Zujko and Witkowska (2011) ‘1‘7iLLamWLﬁudwmsaﬁ'ﬂﬁﬁﬂémmmiﬂuaaﬂqqazﬁﬂizﬁm%mwiumiﬁm
oyyadasyléd lesanarsnduiluednididnnseululassaradusiuiunin vilkamrsalididnasounn
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auyadasgldlaglivihansialiosninvedlassasneans Jsldifneyyadase yiiujisengnldvesnsiineyyadase
vnnly (Pietta, 2000) Msfiansafinamansneagian ECs fninansumsgiu Trolox Sadusyiuduesiniiudily
Huansnasgrulunsiueyyadasziu wanslidiuhasatarundnavngidneamidunddumaduumdwmes
asfueyyadasymusssuud ssanunsahluiaunduduussneulundndusiaiuemsitequamvienn
fteaneundswieussimoinsvedlsaiiinanasiesonoondinduls

4 L LY
1319 2 UANIRNSAIUaLYABETE DPPH uaz ABTS™ Yaan3aiainans1vag

108 avsdueyyadass DPPH' aVdusyyadasy ABTS™
ECso (ug/mL) ECso (ug/mL)
asaravamdnsueg 6.34::0.06" 5.61+0.36°
Trolox 8.12+0.16 15.76+0.41

nnewme: a danuwanssiuegaditeddgi P < 0.01

nsnade Ui udeuUAiFerosasataiundnungiieds agar well diffusion inmndadu 100
fiadn3usiefiadans wuiraunsadufadeuuaitde s. aureus, S. pyogenes uax P. aeruginosa 8 (314t 3) &
mmmmmiumsé’ugﬂL%amaamiaﬁ'mﬁ’amﬁﬂﬁﬂ%ﬂgmﬁ]Lﬁmmﬂmﬁaaﬂqwémaqmiﬂuaaﬂ 91NAIANYITARIULN
wuhansuednannsadudatenuafiFeldlunas q naln liud mawdeuwadeassaisveadeuead dudins
dpseilusiuuazanetugnssy sumunszuaumameduaineluged wasdudinsaiislulefldy Semisuds
LwﬂﬁL%'mjaﬂmi?\luaaﬂazﬁuagﬁwﬁﬂLLaw%mmmaqmﬁaanqwé (De Rossi et al., 2025)

'3 v o o
A543 uanegVsAulauuATiievasasaNniImAaNT1YAg

LBLUATILSY NANAFBUONS
Staphylococcus aureus +

Staphylococcus epidermidis -
Streptococcus pyogenes +
Pseudomonas aeruginosa +

Escherichia coli -

UGN (+) UAAIVBAUTBLUATISY

o P. aeruginosa \unuafiZeunsuau finuldmaluludannden awnsaaseylnluaauiintanud
a9 Wudeanslonalulsaneviaiinuldves fndelfiAanisinidelulfifigdduiudmieduasiiininuia
Tulsswerviadunaiuiu fuaeiandeviaddanuisigefiendedinainnisiadelunszuaidon
o P. aeruginosa feruanunsalunisitesesufiiuglduaesia iesnideiinalnnisiesiiinanvaisuas
annsaaeventuiosnienislugdnidondsls FamsassluleflduiudnndsnalniviiliAnnsieswente
P. aeruginosa Taglulefiduaztasdosiulilfoujiusdrfadeniognielu afrsanmwndoulfinunzay
WANITLaTeY LazduasunisuaniUasuduseninade (Azeem et al,, 2025) LLﬁdﬂuﬁaagﬂ’u%ﬁammwﬁﬂﬁiéﬁ’
Tunns¥nwinsinide P. aeruginosa LwiqﬁamiajmsgamﬁuaaL%aﬁé’dmlﬁm%uasmmtﬁad yinlideadin1swawn

grvfinlvdiieSnyndedosmanil Gaivayulnsialudnniadennianlasuainuaulsegrsuinludeqiu
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Seulumsfnwadiifsjaduiinismasougviduie P aeruginosa vesansafinviuninsivag dsmanismagon
wuiransadamdnsivagilan MIC uag MBC 11nnd1 10 dadnfusiefiaddns FafioinAeudsgaieifiouiy
asiugainiifiqriusedu o egndlsfa defiaulaferanimadeugrssudisamnisiasauaznisadslulofidu
1088 P. aeruginosa (n1wil 1) nudrasadaiamdnsiwagaiunsanansgnidudsldognedidszdniaw
Aarudadu 125 lilasndudefiaddng dadunuandifiiiauladmiunistiosiuliymnsiosuaznisinide
BedsiiAsdostululefidu laslisuiudeddanudutugsiionneliiinanuidufiviowad uagnsvharede
Uszddu venniinseenguiiinrmududumdadududdglunstauasdugainiiinad adssdiosuas
anansaldlaegsaonde

>
w

~ %87 [ nquaavau 120—
D§ V7 arsadavamaniivag
o = -
o 06 _ g
2 = ] 2 80—
> 2
e i
®
2, 04+ * 2 N
G E
[{ed
= S 40
e

0.2 R
& =
U
BS *%
i 2

0.0 : | : 1 . I

: . " = 2 NQUAIUAN  A7SaNA

nan (921u9)

o o < Yy v o/ 1 a aa ' v & o a
7N 1 wavesanTanaimans1ag (Aududy 125 lulasnudaiiadans) den1stugdnsinisiasey (A) uae
nsadrelulailau (B) vaude P. aeruginosa * fiauuansnsadelitivdAy? P < 0.01

nsnageuanuduiivyesarsafniiminsnvagreivad fioroblast (OUMS-36) lileUszifiuadny
Uaendovasansatanudn fnnududutiesnii 250 lulpsniusedadans wadiinssondinunnindasas 90 (nm
7l 2) wandlsiitudn asatafandnavasfimududusiamnsolinadusyyadassuaziuide P, aeruginosa 14
Tnglinelidnanuduiivsewad wazanuisathluiauisesenldlusuiag

120+

W TTTIE

60—

(%)

nssondinvaiyaa

40

20—

0

&
RS
&

AMuNTUYasarsaiaa (lulasnsunaiadans)
aw 2 analuiiwvasansafaiaminsvagaoiwad OUMS-36 * annuunnaisagnedideddgd P < 0.01
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¢

d5Unauasadusnena
InnIsAnwIMUIEIsaiaiImansvasiusuiaasiiuedn wailiuess wazunudugs Jgnddiu

v
o

DUADATY LLaSQW%‘?jJUgﬂL%aLLUﬂﬁL%FJ S. aureus, S. pyogenes ag P. aeruginosa wonanidsanusafudens
nswsguavnisadslulefiduvende . aerusinosa I miafﬁ”ﬂﬁ’amﬁﬂiwﬂgﬁizﬁummLSﬁaﬁTumanSLLamqwé
LireliiAnanudufivdewad OUMS-36 ogrslsAnunisinmniluiivinmsmegeuideduluseiunasannass
warlugad Fesudusadlasunsanuifiniudiefusuussansnmmuareudasndeneuiiv luwaunduesnelsa
waz/visendniusiasuesitegunwlueuan

AnAnssuUTENA
ANEEIVRVRUANANITUITY U Inedesedn Nlvivuatuayunsandunuide uasverounmaANe
Weeans waIngrdewndumans uinInendesedn AlinnuewaTeildiaIeiiouaranuivinanide

LONEI5B19B9

wuw e, U1 nsen, S93nd nedulsas uaznawssn adanns. (2563). Aathayulng. @uiadsi 1).
AN NRUNgnumansUnld, nsugnetuuviend dndvl wasiugive.
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NAYBINTITUIN IMBNUUINEIRTNANAdaNABW Ina lutinAWIuIaInNAUDA
Effects of Thai massage and Swedish massage shoulder range in basketball

players.
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NuATeEusUuuuMATouuURmeaes wandunisinwuuuihesfiefnwnassitinisuinlveuay
msadiAngidu Amuiainaueasiuiu 20 au (ergwde 19.60 T dwiiniade 68.55 Alandu dauguade 17830
wwuRms) lihiunsneideadsd uwalunguuslnewasunaifvsuuindu Tnedidrfandriunisasuus
muneuLazvdInsmaaes lsudszeznsiadeulmvesiilva laeldiedesinfidovesnisindouln naainnside
wui nauilésunisuelng feunazudinisidnsiumaassiinuuanssuesradsidanisindoulmvesdose
wilnaauvn Tuguuuumdeniilve egiiduddgvneada (o = 0.009) uenaInt wuinguiegafilaiuIsg
winfuansaiy (Msualneuaznisuinuuuaine) fseduauunnsiisvesdadsids nsiadeulmassdese
#ilvasuan TusunuunsadeulmuuumBeaimlnaunndisiy egradifodidymeada (o = 0.035) uansin
stwvunMaualngluendded o1agn vanldlunsuemsiuludisnisevguitsneldlaglinsznudeidsmos
ndundle

AEARY: NsUIAlne/MIuInaiaY/ ideralua/Avuianauea

Abstract
This study employed a semi-experimental research design and was conducted as a pilot study to
compare the effects Thai massage and Swedish massage among 20 basketball players (mean age = 19.60
years, mean weight = 68.55 kilograms, mean height = 178.30 centimeters). Participate was assessed to
either the Thai massage groups and Swedish massage group. Each participant was assessed for the same
variables before and after the intervention, including the range of motion (ROM) of the shoulder joint,
measured using a goniometer.
The results revealed that participants who received Thai manage demonstrated a statistically
significant in the right shoulder extension ROM after the intervention (p = 0.009). Furthermore, a significant

difference in right shoulder extension ROM was observed between the Thai massage and Swedish
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massage groups (p = 0.035). These finding suggest that the Thai massage protocol utilized in this study
may be beneficial as a pre-activity or warm-up sports massage technique without negatively affecting

muscle strength.

Keywords: Thai massage, Swedish massage, shoulder range of motion, basetball players

unii
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Multivariate Test Test of Between-
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Descriptive subject effects
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L .. p-value ) p-
Time-1 Time-2 e F-Statistic h F-Statistic
value
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Pk SD. 1.247  1.251

21101519 5 wuanluainsauan Wilks” lambda (L) lufdeadAyvieand (L= 0.997; Multivariate
F-statistic = 0.026, p-value = 0.978) AR TEHUVBIAMULANAIVBIANRAERFEN TGl Lt. Shoulder
Extension Yaenauieg1siilasuismsuniiunnsisiu (Mswinlveuaznsuiauuuaiae) fsefunuuandnaes
Anadsfidonisindeulns Lt Shoulder Extension laluansineiu fianeuwazndin1smaass uena1niemudn
nauieesfilsfunisuanuiazuy (Mswslneuaznsunuuuaiav) fanedsfidnisindoulmn Lt Shoulder
Extension siaroukazndsanlaunisuanlaiunnsneiu
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M1319 6 waaIran1siseuLsuAIRasNden1siadaaulng Rt. Shoulder Abduction vaenguilasu
N15UIANBUATNITUIARUUAIAY

L. Test of Between-
Descriptive Multivariate Test

Rt. Shoulder subject effects
Statistics
Abduction L Multivariat p- partial Time 1 & 2
Time-1 Time-2 e F-Statistic  value h? F-Statistic p-value
M-Diff 3.40 3.70 0.949 0.343
walng
S.D. 2.590 2584  0.946 0.490 0.621 0.054
M-Diff 2.40 2.60 0.951 0.342
UINd
Y
SD. 1.955 2.458

21091979 6 Wualuninsauan Wilks’ lambda (L) lifideadagynieadd (L= 0.946; Multivariate
F-statistic = 0.490, p-value = 0.621) WaA<1 SEAUVRIAINLANAITBAaAsRdaN1Saaeulna Rt Shoulder
Abduction YesngusaeenaiiléFuTBnsuIniuandeiu (Msuanlneuazmsunuuuaiag slssfunuuanies
Anadpfidenisiedonlm Rt Shoulder Abduction laiuansefiu TanoukasvdinImmAaesuenIINESmuin nau
Hrograilasunisuislunsazuuy (Msunlneuagnisuiauuuaiae) fdedefdonisindeulm Rt Shoulder
Abduction TarteuuagvdanlFsunisualiiuanieiy

A1319 7 A1ssnaasnaniIsilTeuiisuAtaisidenisiadeulug Lt. Shoulder Abduction waenguiildsu
N15UIANELAZNITUIALUUATIAY

L Test of Between-
Multivariate Test

Descriptive subject effects
Lt. Shoulder Statistics
Time 1 &2
Abduction L Multivariat p- partial
Time-  Time- e F-Statistic  value h? F-Statistic :
1 2 value
M-Diff  0.60 4.80 0.184 0.673
wInlng
SD. 0516 4.315 0.944  0.507 0.611 0.056
UINd M-Diff 0.50 3.20 1.051 0.319
Pk SD. 0.527  2.394

1AA1973 7 wudnlunamsanan Wilks” lambda (L) Taifideaagvisad(l= 0.944; Multivariate F-
statistic = 0.507, p-value = 0.611) kAR S¥AUVBIAIURANAIVIA LA RFEN15IAG ol Lt. Shoulder
Abduction vesnguegaiildiuAsnmsuaniiuandeiu (Msunlneagmsunuuaiay) fseduauuansisves
AndeRdunisiadoulm Lt Shoulder Abduction lsiuans1siu Manounasudanisvaaosuenanidmuin ngu
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0 a a

) | AV v | aa o A
98199 bASUNISUIR L ULAAZLUY (MSUINNELATAISUINLUUETRY) HAedafdenismaoulyy Rt Shoulder
Abduction anaukarrdaantasunisuInllLanstaiy

d5Unauasadusnena

nxan1sidelumansd 4 wud nguiildunisunuuulnedu douwazudinisdisunisvaasad
ANLANAIIYDIA AR den15inAeulng Rt Shoulder Extension agnefifad @y n1eadff 0.05
(pvalue = 0.009) uansliiiudn msuanlnedidnwiadadgnléifuisnsuineuguinanisldlanoduisnisan
meuenunszduniiiolfegluansiindouar fiRtanssunandeuln Ssaunsadufidoninedoulmues
Fosolnadurin luguuvunisiadeulmuvumdenialug (Shoulder Extension) ludnwaznisiadoulnn
TnowBauaulumeiundsdadosldnisiuresndruioniluadumds (Posterior Deltoid) nédmifionds
(Latissimus Dorsi) uaznanuniien (Teres Major wag Teres Minor) waziflunsindeulmmislusinuznsindoulm
MtluAwanauoaiievhazuuulunswsdu (Shoulder Flexion and Extension. flaufiuiunainausaazsed]
fidonaiadeulmvesdolvan ndudouinamilvduiuse ieuansinuensidoulmesaimduiiorisly
n13degn n3en1s8aiUsey Wuimunanaueassininadeulmuesseduudiuiilrduasuaud 4 insey
nawndeulmildeliifnanuidesdldheusrdsaroaussnnmaessiniuililovguirnelifardmadenuns
wUsduAnla (eusnay gnanish, 2546) 91NMNTITENATDINTUIN A REN TR A o naluiTn R
VIANAUBAYDITUILLATTBLEUUNA (Yun & Pack, 2010) Aild@nwilunduiodradufidufmuiainnuealy
TssSeusiseataned iy 16 au wiinguuianisfnuasnguinmBennd miile ndsann 8 #Unns fnsnsadidn
nslulounsuvesnduiedunsialunia (Infraspinatus) waznd1uiownanaes (Deltoid) ndansulnuay
ponfdnie wuinguilldunisuamsfninisiiugiveandaiile Infraspinatus wagndnmiile Deltoid 1#ATu
athefitfuddyniadfiseaiu .05 namITeiifaenndaciunisinvvedsiauiveiuazans (Rodenburg et al,,
1994) fin1sfnwiniseuguinanielagnisimden (stretching) Lagnisuandenisandunseluniseaniidanie
wuuvhlsindnaiileBinenaeen (Eccentric exercise) kagnuinisuananunsnananuliniiosvesnduniouas
yvoamssederenioswifiuannlussiuanuditfeddy 05 Swandiiiuimnndudelflunandeulmues
sesdun Tasawwuinadelndmarilfinnubangu violdsunisnseduainniseusgusnnis wu n1suan
liRufienandoulmuesdoromlndld nan1sifedduansauaonadosfuraswesiu sou (Yeun, 2017)
lFvinsAnuiyunisiadeulmvesndudesuuidundinisuinluszordu louvinguveaes 3 nay
Juoranadasinands 919531319 21 =36 U nqu 1 Ldldsuniswan ngu 2 win 10 Wl ngu 3 waa 30 undl
Tnefnwiguuvesnissedoarinn nut nduuan 30 wiit fyudearinnfifistu 7.2 % wnndngueuau wandl
unumzesnswase By ndande dsenaldifiumaiennils vielivsznevlunsiiamieanduideiioiumuves
naadeulmsneliiuiuld nanlasaguuanisideiaivayunislénsuningludisevguireniedeunis
waladufsn vidonsilndesfmurainnueald esanndsanlssunsualne filduiviuainaueaiiindefide
nswdeulmvastesoaludduen luguuuumBeaiilvg (Shoulder Extension) liintuuagiinmauandieain
N3LATUNITUINETIAY G'Tiﬂﬁé’amimﬁ'auimgﬂLLUUﬁLﬁ'm%mﬁuﬁﬂwﬂméuﬁmmammuaa uananiwatinuas
sroznildmaunlnglutisevguimelailfivasuashdmesnduiosssduulufidufirmunanauea

taiauauuglunisinan1sidglulyd

wansifeilatuayunislinisuaalngluraseugusnaniedeunisudaduin wienstindeuf
vanavealdl iesanndsnnldiunsuanlne gduiinuianaveaiidedsfidonisindoulmvesdeseilna
Frunn TuguuuuimBeasialug (Shoulder Extension) iisdukazfinnuunndnsarnnislésumsuinainy fefide
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¥ v

msiedeulmsUuuuilifesdesturinuzmsiduiviunanauea uenanimadiauazszezanldnisuinlnelusag
suguinmelalliuasuutashiwesndudosssduulufiduimurannuea udedslsinunuidoisad
Fodrin 19U Snnunguitegeiites uazszazaINIAnuiidy dmsunsiideluaduiely mslimafusiuou
nauseg A sTEEaMIANKITifinTY Tauansfinyinisuanleioufleuguuuudu 9 Wunsinegiui
Vi3BNITuIALULYEVUY wazasiinisdnwiuinfwiedugfildnisiedeulmvesiideilve wu nuuaiiudy
Aiveaduea

nnAnssuUsEAA
WL YANYUINNITBU I RE TS

LONEI5819B9

WIuNTT JunAs. (2019). msiwwInIupaedlaen sinnaglownsn n3amns: uyvemans dnumansias
Aave. uyIngndedauing

Won QAIUNT. (2546). 298k uaa (VOLLEYBALL). furindad 2. nsanny : lowguales.

yailBdaasunmsunmdunulvedug uaglsaSounngsinaise anumsunndunulneussend Aug unnemansas
FIWNEUIA. (2554). simaivnsuusulng (msuanlveuvusivanin) mimﬁ)ﬁ@gm NFUNN: ANINY
QRITEINT

onsus qossuing. (2506). VimnAvoaTUiTUgIL. NN : gFIsEIANdw.

Anderson, O. (2013). Integrated sports massage therapy a comprehensive handbook. China: Elsevier
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ausneBInwatiuayunisldansanaanuasnuasununzialuranf el vd1a19
Biological activity supports the use of extracts from the bark and wood of

Artocarpus lakoocha Roxb. in cosmeceutical products

a v 1% a o ¥ &1 ¥ v 6 @ o A 1 v fa o 2
IUAUT FanFu-, YYLNT NIINg , NEYEYIINU RYSSRISTIN , NUBNIT NT8INY

Jintana Junlatat®’, Piyaporn Thorajake!, Kanyarat Peng-ngummuang’, Puntiwa Krachai?

UNANED

ugn1a (Artocarpus lakoocha Roxb.) Juitwluaed Moraceae 1a3ase1vaeusniInfie naUInnIn
Falgannisduuiungmaauioes udwiliuk dseinglédusufiufusasuivn arsataanuiusen
fqnisuduoulufinlshiuauazandafimwardulufionidsldd Ssgmirunlslundnfusinvdensediaunivas
MmiAdpiligUsrasdiiieisuiisugninisdanmiliieadestunedioesasaiaaniUdenuasudungma
Tnsnshiudeniazuiuuzmamaiadotiuasyiuidels Freeze-dry mntiufemeaeunnidueyyadasy
gvidfumIsnLauLarqVszasty Femuih asadadenusmnesigniiuoyyadaszuasamnulasafoseadin
Tas9ina (RAW264.7) uaztwadinesaluled (HaCaT) gandaudu wazwuitansadaidudu 2-25 pg/ml fquidiu
nsenaulaensdiudanisuanieanvesdu Cyclooxygenase-2 uavnswasldsiu Prostaglandin E2 luwaduuelas
W19 LLazgqﬁqmé%xaaﬁaw"ruﬂ”niLa%uﬂ'ﬁLLamaaﬂsuaqﬁu Procollagen type 1 Tuadinosilules mﬂsﬁ’a;ﬂamdﬂﬁ
wansliduieinennuesensafinuzmansaesdiu warnnsldduddenmaunuuiunsmelundndasiavdions 3q
AUT0AANIANAULEIIALA

ANANARY: UYINA, QNBAIUNITENLEY, QNETTaniE, NandmeITd1019

Abstract

Artocarpus lakoocha is a plant in the Moraceae family. The powder drug is "Phuak Hat Powder"
which is obtained by boiling the heartwood of the A. lakoocha until it foams and then drying it. In Thai
herbal medicine, it is used as a remedy for rashes and pain. The extract from its heartwood has the ability
to inhibit tyrosinase enzyme and reduce melanin in the skin. Therefore, it is widely used in cosmeceutical
products. This research aimed to compare the bioactivities related to cosmeceuticals of extracts from the
bark and heartwood of A. lakoocha by extracting with water and drying using the freeze-dry method. The
antioxidant, anti-inflammatory and anti-aging activities were then tested. It was found that A. (akoocha
bark extract had higher antioxidant and safety activity against macrophages (RAW264.7) and keratinocytes
(HaCaT) than that of its heartwood. Furthermore, the extracts at concentrations of 2-25 pg/mL were found
to exhibit anti-inflammatory activity by inhibiting the expression of Cyclooxygenase-2 gene and the

secretion of Prostaglandin E2 protein in macrophages and also exhibited anti-aging activity by enhancing

Lauzunmdunulnsuazunmeniuien UIMEAYI1vA)eUaTIvsNH Faringuasvsnil 34000

Faculty of Thai Traditional and Alternative Medicine, Ubon Ratchathani Rajabhat University, Ubon Ratchathani 34000
Zpaugnenmansuavinalulad unninendevsigiae Ywinay 42000

Faculty of Science and Technology, Loei Rajabhat University, Loei 42000

*Corresponding author : jintana.j@ubru.ac.th
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the expression of Procollagen type 1 gene in keratinocytes. These data demonstrate the potential of both
parts of A. lakoocha extract and the use of the bark as a substitute for its heartwood in cosmeceutical
products, which can reduce the cutting of A. lakoocha trees.

Keywords: Artocarpus lakoocha Roxb., Anti-inflammation, Anti-aging, Cosmeceutical products
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UszAnswavesnisldenanerdrvdadialufurdaenaninlugudnisunndunulng
wazn1suwngNaLEen Lungunwil 8 Smingassnil

Clinical Efficacy of the Ya Ot Ya Ba Formulation (Effervescent Tablet) for
Substance Dependence Treatment at the Thai Traditional and Alternative

Medicine Center, Health Region 8, Udon Thani Province.

aa

RSO LaugIneAss!, Ayl Bels!, Tuaf Tafad!, awssal FSSsud’, dnseisn dsaus’, 33ms U

43

Thitirat Jessadapongsathorn!, Sarawut Issaro', Ninwadee sophin', Supunnee sririrom’,

Chattarika wannasr' and Waraphon Phakhaobuat'

UNANED

Msiseidfunsitodsdunadmssauuuuinnuludnamii (Prospective Observational Research)
finquszasdiflofnundnuuznsddltuassaunadnimenainueanisly siverenth @iladeg) sugilens
Unlnenanfinmienisunndunulneuagnisunmdnaunay TugUisfnansianfinnaudide1veaguan1sunndwny
Insuaznisurmdmaden waguamil 8 Swingassrll nguilivane fe fUrefifnasanfaUszianiunueniin
11 (Methamphetamine-Dependent) i 91891171 194 518 LU131nN15AALEENNGUAIDE1MUULINLT
(Purposive Sampling) luAethida 15 Fu samfudriinnuauusengd Tnefiengiade 33.79 + 9.68 U uazk1un1sin
nseananaeida fiatasladisiuuaglisunsdnnseadufirengudilen sveeatfidiudsznoundn
3 vila fie (Y1 (Cannabis sativa), nseviey (Mitragyna speciosa), Wagia1iadiu3es (Derris scandens) f#Uaegn
windunguilldsusmiuen (128 $18) uasnaumuau (66 18) nauiildsueldenaun 1 Windediar 300 faddns
AU MISIE-1iu Ansetu 7-14 Tu wansAnelaslduuulssfiuoinisoousiLemnaiu (AWQ) Jui o,
Fuil 7, uagtudl 14 wud dlewFeuiisunguiildduguaznguaiuau Azuuusinsneuslagsu (AWQ Total
score), ATLUUATY Hyperarousal AZLUUAIU Anxiety, WATATLUUATY Reversed vegetative subscale score
‘uamajuﬁlé’ﬁ”um anasegelitiydAtynieatings (p < 0.001) dlawfleuszrinsneunasndinissnw Jauandlimdiui
amwmaa;ﬁu”wﬂ’mﬁ%uaEJN%ma]u TngLan1veg198991015 Hyperarousal Way AWQ Total score L3UKaARA S
AruanIINNgumuANBensiitoddyious Tufl 7 nan1siseidundngudcUss ndddyfassavnanes
gnangiaarnmsunndunulvelunisiidneinisasueliegiefivssdniam nelmindsslovilaensaiodUae
Tumsanaunndnsukazsnisituy uenainimie snssduarudedusarunumvssyaansensUNE
wlne Tagaduayunsduindouulouisseiunsuuagnsgnsaiiefinnsanussgmiugens iy madenndn
TutiyBemdnuisnnd Wesnszduunumvesnsunmdusulveitigssuuuinsguammdnuesyszinasgnadadu

o

Addgy: F1sueIentl, wnkeuwaniiy, 8101, 81n15a8u1, N1sundLEulne
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Abstract

This Prospective Observational Research aimed to investigate the usage characteristics and
report the clinical outcomes of the effervescent Thai traditional herbal antidote (Yaa Od Yaa Baa) for
Green Group methamphetamine-dependent patients at the Thai Traditional and Alternative Medicine
Center, Health Region 8, Udon Thani Province. The target population comprised 194 male
Methamphetamine-Dependent patients (mean age 33.79+9.68 years) recruited via purposive sampling. The
antidote is composed of Cannabis sativa, Mitragyna speciosa, and Derris scandens . Patients were
assigned to the Intervention Group (128 users) or the Control Group (66 users). Assessment using the
Amphetamine Withdrawal Questionnaire (AWQ) at Day 0, Day 7, and Day 14 revealed that when
comparing the groups, the AWQ Total score, Hyperarousal, Anxiety, and Reversed vegetative subscale
scores of the intervention group significantly decreased (p < 0.001) post-treatment. This clearly indicated
patient improvement, with Hyperarousal and $SAWQ Total score showing a statistically significant
difference from the control group as early as Day 7. This research provides crucial empirical evidence of
the efficacy of this Thai traditional herbal medicine in treating withdrawal symptoms. It directly benefits
patients by reducing suffering and accelerating recovery. Furthermore, it elevates the confidence and role
of Thai Traditional Medicine personnel by supporting ministerial policy to consider listing the antidote as a
primary alternative in the National Drug List, thereby integrating Thai Traditional Medicine into the core

healthcare system for sustainable national health development.

Keywords: Thai Herbal Antidote, Methamphetamine, Drug Withdrawal, Thai Traditional Medicine.
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msﬁnmamfwﬁmmzaﬂumﬁaﬁ'ﬂmiaanqwémafﬁfamwmﬂmfi']'jﬁumqﬁ"]
(Curcuma aromatica Salisb.) #28t8n1usasaufunisldaduidesniiuige
LLazmiiJszLﬁquéma%qmw

Optimization of ultrasonic-assisted ethanol extraction of bioactive compounds
from Wan Nang Kham (Curcuma aromatica Salisb.) rhizome and evaluation

of biological activities

£ =~V Y 2 o £

AtlE 1A3Yae’, Wi AuAIUU, aRANG qu1’, vigYiy WEITINa’ 1ISedna LIYAUITNaY

q

a a 1 & A

aanns Uyanele?, Soyssal sussedenni’, A3uan anafnfydl®, aunm yame’, fumtiusi dsudnfAana’,
nilug1 Funsanv’ adasen Wuwae' uay Ssenayd aaves”

Danai Charoensuk’, Puangpaka Tankitjanonz, Adisak Sumalee?, Haruthai Techawachirakul?,
Ruangsak Charoensinworakul?, Khunakorn Panyamang?, Sirinya Sakunkittivud®, Thunyathorn
Thanathornariyakit’, Somphop Boonpayung', Kantinan Leetanasaksakul!, Kanittha Chantarasakha’,

Laphaslada Pumpuang' and Theeraphong Ninlaor"

UNANED

F1uu9A (Curcuma aromatica Salisb.) fiansinesaiuesdlutiungs Ssfigniniedinimmatesu
WU qvBAueyyadasy qridunissniay wazgnasudanisiaiyvesgadn inliddneainaslunisussend
THlugramnssuenms nsuwndunlng uazvdions NuiteiliingUssasdifiofinuangfmngalunisarie
aseengrsnIsTanmnmamiIuLeideenueasuAunadIANEge (Ultrasonic-Assisted Extraction;
UAE) waznsdseiiiugninisdaninvesansadaiild Inewssuiisusuitatauuusain nismaaedlduuuuny
Central Composite Design (CCD) Tnrmuagiuusdassfo anuuswesndudewaznarlunisain nan1sdnw
wuhanMgfwigaufo AuLsweInaudes 88.24% wariian 24.99 uiit Tnandanisain 5.86 = 0.11%
Tnuuusiassnsiunedianuaaiaaioutioanit 5% aisadafildfiuiunafiueasin 93.36 « 1.38 mg GAE/g
fiqudfiueyyadasy (DPPH; ICso=144.31+6.58 pg/mL) fgndiudaoulesilulstiua (ICx=339.38+8.89 ug/mL)
wazfigndunissniaulagaunsaannisadslunineanledluimad RAW 264.7 1§ 96.44+1.63% finnnududu

'sAgomaluladTanmmsenis qudiugimnssuuazmaluladianimuvisnd Unusi 12120

Food Biotechnology Research Team, National Center for Genetic Engineering and Biotechnology, Pathum Thani, 12120

Zuiyingnmansaunn annInendealerissssngsy wumys 11120

School of Health Sciences, Sukhothai Thammathirat Open University, Nonthaburi, 11120

*nsuewndy NITNTIAITITNEY WUNYT 11000

Department of Health, Ministry of Public Health, Nonthaburi, 11000

PENGATYIUINTTNTIANTAVANUALLIALUA ANLINGINITIVAINUAZNITAN UMIMEIRETINEal I uning
#nqe 93210

Program in Integrated Health and Wellness Management, Faculty of Health and Sport Science, Thaksin University
(Phatthalung Campus), Phatthalung, 93210

*Corresponding author: theeraphong.n@tsu.ac.th
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3.13 pug/mL usnanilgedudaudie Staphylococcus aureus Staphylococcus epidermidis wag Cutibacterium
acnes 9@ lneAs UAE anunsaannatlunisainlazdensusyansnmlaiisuvinisnaau

Ardfy: n1sainaleadudesninuigs, Iuuiean, gnsdudueuleilnlsdiua, gnsdiunisdniay,
QUNBAULUATILTE

Abstract

Wan Nang Kham (Curcuma aromatica Salisb.) is a medicinal herb rich in curcuminoids, which
exhibit diverse biological activities including antioxidants, anti-inflammatory, and antimicrobial effects.
These properties highlight its high potential for applications in the food, traditional medicine, and
cosmeceutical industries. This study aimed to optimize the extraction conditions of bioactive compounds
from powdered rhizomes of C. aromatica using ethanol combined with ultrasonic-assisted extraction
(UAE), to evaluate the biological activities of the extract, and to compare the results with the
conventional extraction method. A Central Composite Design (CCD) was applied, with ultrasonic intensity
and extraction time as independent variables. The optimal conditions were found to be an ultrasonic
intensity of 88.24% and an extraction time of 24.99 minutes, yielding 5.86 + 0.11% extract with less than
5% prediction error. The extract contained 93.36 + 1.38 mg GAE/g of total phenolics, demonstrated strong
antioxidant activity (DPPH ICso = 144.31 + 6.58 pg/mL), tyrosinase inhibition (ICso = 339.38 + 8.89 pg/mL),
and suppressed nitric oxide production in LPS-stimulated RAW 264.7 macrophages by 96.44 + 1.63% at
3.13 pg/mL. Additionally, the extract effectively inhibited Staphylococcus aureus, Staphylococcus
epidermidis, and Cutibacterium acnes as determined by the acar disk diffusion assay. Overall, the UAE
method produced extracts with comparable total phenolic content and biological activities to those
obtained from the conventional extraction technique. These findings demonstrate that the UAE method
markedly reduces extraction time compared with conventional extraction techniques, highlighting its

potential for application in health-related and cosmeceutical products.

Keywords: Ultrasonic-assisted extraction, Curcuma aromatica Salisb., Anti-tyrosinase, Anti-inflammatory
activity, Antibacterial activity
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Evaluation of the Biological Activities of Curcuma mangga Valeton & Zijp Extract
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UNANELD

muﬁ%’mﬁﬁﬂmmim%‘aumﬁaﬁ’mmmi’wﬁuﬁm’a (Curcuma mangga Valeton & Zijp) nglgloniuea
Hudwhazane WeUssiiuunuasuseneufiusdnuasialuess saudsdnudnonmlunsiueyyadasses
arsadaiils n1siesiziusunaasUszneufiuednuasailiueesilangds Folin-Ciocalteu waz Aluminum
chloride aua1avy mi"dizLﬁquéﬁma%aﬁaiﬂsﬁ% DPPH radical scavenging assay @3un153tAS18Wa1S
Demethoxycurcumin mgldinaiialasuilnnsivedvaianssanings (HPLO) nansAnYIUINENsatnviiue
AUTuuansUsznauiueansuwinnu 28.33 + 1.07 mg gallic acid equivalent (GAE)/g extract Wag ﬂ’]iﬁiuﬂa‘U
Warliusgaviniy 3.23 + 0.54 mg quercetin equivalent (QE)/g extract uaﬂmﬂu miaﬂmmamqm
Aueyyadase lnelAl ICso WU 219.8 + 0.66 pg/mL SnataUsunaans Demethoxycurcumin JA1UIAU
0.3741 fadn3u nadnsfendnazfouliifiuirarsadauiivanddnsnmbuunamesarsduouyadass
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v
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Abstract

This study aimed to prepare an ethanol extract from the rhizomes of white turmeric (Curcuma
mangga Valeton & Zijp) and to investigate its total phenolic and flavonoid contents, as well as its
antioxidant potential. The total phenoclic and flavonoid contents were determined using the Folin—
Ciocalteu and aluminum chloride methods, respectively, while antioxidant activity was evaluated using
the DPPH radical scavenging assay. Demethoxycurcumin content was analyzed using high-performance
liquid chromatography (HPLC). The results showed that the white turmeric extract contained 28.33 + 1.07
mg gallic acid equivalent (GAE)/g extract of total phenolics and 3.23 + 0.54 mg quercetin equivalent (QE)/g
extract of total flavonoids. Furthermore, the extract exhibited significant antioxidant activity, with an ICgq
value of 219.8 + 0.66 ug/mL, and the demethoxycurcumin content was 0.3741 mg. These findings suggest
that white turmeric extract is a promising natural source of antioxidants, with potential applications in

pharmaceutical, nutraceutical, and health-related products. The study also provides a basis for further

LpugAneInsauamiaznISRIn avanendevinBo Wnqs 93120
Faculty of Health and Sports Science, Thaksin University Phatthalung 93120

*Corresponding author: sonsawan.k@tsu.ac.th
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investigation into the bioactive properties of this native Thai medicinal plant to support sustainable

utilization and product development.

Keywords: Curcuma mangga Valeton & Zijp, total phenolic content, total flavonoid content, antioxidant

activity
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Tudsninasvan
Determination of Active Constituents of Vitex trifolia L. Leaf Extract from

Different Locations in Songkhla Province
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UNANED

Autaengia (Vitex trifolia L) 3nagluded Lamiaceae fin1snszarslulauielysiuiisusemealne
wuldmutrmeay Suhdeasdndmenzia lumensunmdunilngldauiigenziandimens linvi fuaune
Fuau $nwi3adneayn mafnnadidifeUsradifiolinnsinUinumussneuituedngu asUsznourianls
wesdsmasiusuoulnlesifusan warans Casticn vesansataleniueaannluaufidenziaainiian 2 unds fie
Nuitsunaiies wariiuiiswneafimse Sminasvan #2838 Folin-Ciocalteu Method 33 Aluminium Chloride
Method waz3a Vanilin-HCl assay aad1du wona1niiinsinseimusuaeansdidsy Casticin faewnaila
lasulans1Ifveumatanssaueas Han1sAnwInudT arsadateniueadinluaufigensiadinunasdnneiiios
WazOILNRENINTE UTUAETHUDNENTIN WINAU 384.00 + 26.19 Way 359.57 + 11.88 mg GAE/g extract ANNaIAU
fansnalaueunsiu WinAu 290.47 + 88.78 Way 197.12 + 12.40 mg CE/g extract auaiau Hanslusueulnleend
AUIIN INAU 747.61+37.57 Waz 549.94 + 19.01 mg CE/g extract Aua1A U Lagdans Casticin LvinAv
2.87 + 0.02 way 1.83x0.01 mg/g extract Auaiy nsdnwinSiduandiifiuitansadaluauiigensia
Mnunadsiuiidniy fusinaasesngrsniuanaeiu Sadedudedvddyronniivluldvssleninanisunmg
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Abstract

Vitex trifolia L. (Lamiaceae) is mainly distributed in Asia, including Thailand, where it grows in
mangrove forests and along coastal waterways. In traditional Thai medicine, its leaves have been used for
treatment of several conditions such as parasitic infections, swelling, expectoration, carminatives, and
nasal polyps. The aim of this study was to evaluate the total phenolic, total flavonoid, total

proanthocyanidin content and casticin of ethanolic extracts of V. trifolia L. collected from two different

1m‘mmmwmémulm@wﬁﬁmeﬁm, AULNTUNNILAULING, UINRBETAIUATUNS INewmmalvg Javinaswan 90110
Doctor of Thai Traditional Medicine, Faculty of Traditional Thai Medicine, Prince of Songkhla University, Hat Yai, Songkhla, 90110
2 pugnsunmduaulng, uninerdudwauniuns menuamalng Sarinaewan 90110

Faculty of Traditional Thai Medicine, Prince of Songkhla University, Hat Yai, Songkhla, 90110
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sources: Mueang district (VTO1) and Sathing Phra district (VT02) in Songkhla province. The analysis was
conducted by the Folin-Ciocalteu method, the aluminum chloride method, and the vanillin—-HCl assay,
respectively. Additionally, the amount of the main bioactive compound, Casticin, was analyzed using high-
performance liquid chromatography (HPLC). The results showed that VTOl and VT02 contained total
phenolic contents of 384.00+26.19 and 359.57+11.88 mg GAE/g extract, respectively. Total flavonoid
contents of 290.47+88.78 and 197.12+12.40 mg CE/g extract, respectively. Total proanthocyanidin
contents of 747.61+37.57 and 549.94+19.01 mg CE/g extract, respectively. Furthermore, the amount of
casticin in VTO1 was higher with value of 2.87+0.02, while VT02 had 1.83+0.01 mg/g extract. The research
highlights that the geographical origin of V. trifolia can directly influence its active compound profile,

which is a crucial factor for its potential use in medicinal or commercial applications.

Keywords: Vitex trifolia L., Total phenolic content, Total flavonoid content, Total proanthocyanidin content,

Casticin

82

"YSMIANERSIng: IRUUATUNNENMUFNN T UGN AN
(Future Fusion: Thai Research and Holistic Medicine for Tomorrow’s Healthcare)



1 e 2 g A &

s OO O L@ SO0OHnw & @;.’ (A

U inn1sseAunIinIsunmdunulnewarasnsaguide Asen 5
AMEENSITUUANANT UM INeNdeneLen

Na9unlasus199a (Awarded Papers)

e1UINIEAITI1IEUE U

"ysansmansine: Ideuazunndmaioniiessuuguainiiseuinn”

(Future Fusion: Thai Research and Holistic Medicine for Tomorrow’s Healthcare)



s OO0 LOQBOOY @;oo 0
UsegiInn1sseAuIinIsunmdunulnewara1snsaguide ndsdl 5
AMEENSITUUANANT UM INeNdeneLen
Uadendunusivguaindnvasdauadgeangninidzneinslugunaniduazaan

=

WINTIVYI
Factors Associated with Mental Health of Caregivers for Dependent Elderly in

Damnoen Saduak District, Ratchaburi Province
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Abstract

This cross-sectional descriptive study aimed to examine the mental health of caregivers of
dependent older adults and factors related to mental health, using the biopsychosocial model as the
conceptual framework. The study sample consisted of 290 caregivers of dependent older adults residing
in Damnoen Saduak District, Ratchaburi Province. Data were collected using a structured questionnaire
and analyzed with descriptive statistics and Pearson’s correlation analysis.

The results revealed that the majority of caregivers were female (80.3 %), with an average age
of 52.6 years (S.D.= 12.305). On average, caregivers provided 11.9 hours of care per day, and more than

half (58.3%) reported having no chronic diseases. Most of the older adults under their care were

1 A o o s s N v A
ﬂ’]ﬂ’.]“l]’]ﬁ\‘iﬂllLLa%ﬁ;ﬂﬂ?W\ﬂm%ﬂﬂﬂﬁJﬂ’]ﬁGﬁLLamﬂéﬂﬂﬂ’]ﬁGﬁ\ UNINYI[YUNRARN ‘Llﬂﬁ‘ﬂill\ 73170

Department of Society and Health\ Faculty of Social Sciences and Humanities, Mahidol University, Nakhon Pathom, 73170,
Thailand
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completely dependent (ADL score 0-4 ; 37.2 %). The mental health status of most caregivers was within
the normal range (86.2%). Correlation analysis demonstrated that several factors were significantly
associated with caregivers’” mental health, including caregiving hours (r = 0.30, p = <0.01), level of
dependency as measured by ADL (r = -0.20, p = <0.01), sense of coherence (r = -0.12, p = <0.05), cultural
beliefs regarding sin and merit (r = -0.44, p = <0.01), and social support (r = -0.16, p = <0.01).

The findings highlight the need for health and social policies that prioritize family caregivers,
particularly through the development of services aimed at reducing the number of caregiving hours
required within households. Moreover, promoting positive social attitudes and cultural values that
recognize caregiving for older adults as a meaningful and valuable role is essential to sustaining caregivers’

mental well-being and ensuring the quality of care for dependent older persons.

Keywords: CAREGIVERS, OLDER ADULTS, MENTAL HEALTH
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n19d3Au (Social Support Questionnaire) atun1w1lne T1U 16 48 wazd1ud 6 LLUUﬂiELﬁUE‘j“Uﬂ’]W‘ﬁ’ﬂU
atu wlng (Thai GHQ - 28) $1uau 28 4e Tslssumsniaaouanuiisnssanimssaand 3 viw uaziidels
fuflunsvedeuamnmeneadasiefunguiiegnidnadaiieliasafuuiunvesngudiviune fsvazdendil
LLU‘Uﬁaummj‘umwﬁl’ﬂ‘U atu A1w1lne (Thai GHQ - 28) 91u7u 28 U0 dA1 Cronbach’s alpha coefficients
WU 0.90 wuuUsziliunageuaiudsnaaoslunisueslan dA1 Cronbach’s alpha coefficient 1infiu 0.84
LuUgBUNNAILTeIAgafuuIUYey Sid1 Cronbach’s alpha coefficients Wiy 0.73 wuuUseiiunisatuayy
N19&9AU (Social Support Questionnaire) atun1w1lny dA1 Cronbach's alpha coefficient Tud us 1518l
Wi 0.94

MAIINHIUNITRIITUIINAULATTUNTHINTUIRTYFTTUNTINYTEAUTUANNAN Y UnInedeuiing
1awdl COA NO. 2024/099.2511, MUSSIRB NO. 2024/103 as¥udl 25 ngadnou 2567 ud gidedndunisifu
surndoya Wnanfudeyadusmiousunau wa. 2567 s eufiuiay n.a. 2568 Tnefidevhmaiuieya
Menues PITennadeuauanysaivesfeyandininiusiunudeyannngudiegiaieuiosudiauasunnsie
Fel&sunsmeundu 290 atiu Andu Sevaz 100 Mntuthdeyaundinszsitufind lusunsureufiamosias
Anzidayaniuitnismisadflagldlusunsudniagy SPSS for Windows deyadiuynnavesiguaraeis
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v

Afinzfisie wazdeduszduyanavesigeengiiiniiziieis Iinszilasnisuanuasninud fovar dade

gl
uazdruidssvuninsgiu daudedviiduiusfuguaminvesiquaggeengninngiieis daen1iinszi

AuduiusuUULESEu (Pearson Correlation) fisefutiodfaymnaada 0.05 Taeituldnsnaeudonnandesiy

w

N9EDA (Assumption) ABUNITILATIZA

NANISANY

1. mifal,ﬂsflmmay,aafmmﬂa‘umcmLtawaamqwﬁquﬁaﬁa

' { =~ a J

Nﬁﬂ’]'ﬁ’)Lﬂﬁ?“ﬂ%@ﬂaﬁ’JUUﬂﬂﬁ%@Qr}\l@LLﬁB\IﬂJEJ’]EJVIlIﬂ’I’J NN DnoanliugzaIn ’RNVI’J@?VU‘Ui WU

U
' a

JERERLRE umaquwamﬂumﬂmwwm Anfufouay 80.30 fengiade 52.56 T (SD. = 12.305) lneilany

< 3

e eXe

A

Hosfian 19 U wazensanniian 83 U Tuguanunnausadiulug deausa Andudesay 54.14 wagwuiinisiiu

q ] q v u
1

formawdlngduiiomauinns Anduesar 88.30 Tudinvesdevid/fausssuvesguatunuinduaulne

o
1%

uniign Andudesas 87.20 fauagiaseny Alazfsiisdnlngfiszfunsfnuiszfudszoudnuinindian
Anluiezaz 50.34 dulugiusznauenTmnensns Aanduieesas 28.60 fiseldaaeseiiou Yosnd1 15,000 Um
Andufovar 86.9 lefiarsuimnuduiusiuggeengiidnsisianuirdwlngifuyns Andufesas 60
uonandnuirfguatuiidaludlunisquadgeetgiiinnisfafisdetu wie 11.96 4alus (SD. = 5.907)
Tnsilszuznanguasiotusngn 2 9lus uazunnitan 24 $2lus uazdalvgiiuszaunisallunisquaggeengidl
amgfiefiaiede 4.97 T (SD. = 3.813) fuszaunsallumsquatiesiign 1 U fiuszaunisalunniian 30 U uaztigua
duluglaiillsausyda Andudesasy 58.30
2. Msnssideyaduyanavasigeengiiinnzilaisiifguandnquasgluiiagiy
Nami"?miwwﬁﬁﬁauamumﬂasuaqﬁaqmaﬁﬁmwﬁnﬁqwudw dulug unange Andu Sesay 61.0

%

Tnoflengladowindy 78.37 U (SD.= 10.319) awuaaﬁqmwﬁﬁ“u 60 U uarerguIniign windu 101 Y

nMsUsuaNamsalun i Tnsuseaniu (ADL) wuldgeergdnivajiinzuuusgluyie 0-4 Az
(nmeiafilaeauysel) Anduiosaz 37.20
3. NM5AATIRVTaUATUN NNV AUALEIRTTN1IE NN

Kl
o a su

wmamaamamumavwawqmﬂmmmivm‘uaﬂumwammaa‘LumzumUnm Andufevay 86.20 usdsdlid
ivmuaﬂum‘wammﬂumm%mﬂﬂmmiasav 13.80 TwasLBundamsnsd 1

M519 1 uansdayadiurunazioas vasszdugunminvesdiguargeengifinnaziieia (n = 290)

FTAUGUNINAN d1uu (AY) Souay
SrauUNG 250 86.20
SyauRAUNR a0 13.80

idednszideyaqunindnveagguagasensiinzfisiisnedu nuirdguadgeigifinnefisia
drulngififymguamindiueinisinninanaznisusulidndu (Anxiety and insomnia) Antdusesas 5.52
sosasunduriueinisaruunnsesnisdanu (Social dysfunction) Anduiesas 1.03 LazAIueIN1INI9NIY
(Somatic symptoms) Anviiusesaz 0.69 muddu fan51eit 2
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M1319 2 uansdayadnuluuaziovarveeniTgnMAnvaguangee e ninn ey (n = 290)

Kl

Y . 32AUUNG SEAURAUNRA
YDYATIUATY - -

? U (Foas)
ueMTIaniakaznsusulinau 274 16
(Anxiety and insomnia) (94.48) (5.52)
AIUDINITANLUNNTDINIFIAN 287 3
(Social dysfunction) (98.97) (1.03)
AIUDINITNNNE 288 2
(Somatic symptoms) (99.31) (0.69)
é’mmmﬁum%’lﬁgmm 289 1
(Severe depression) (99.66) (0.34)

5%

digyhnsinsendeyasedeluusaziunud Jymiguaimdnfiuanieanduein1snienieg (Somatic

symptoms) Yefiflaadsgeiian fe sanngalnsuuazaquaiwlid fidads 0.12 (SD. = 0.326) 50337 Ao
Sanliaune fidede 0.12 (SD. = 0.326) mudeiandesnisevngsliiiindsian fdads 0.10 (S.D. = 0.305)
warludiuvesemsiiunietanuinadses fidads 0.10 (SD. = 0.301) awddudndofifiaedsdosiignio
flennsgunuvidenun flanads 0.03 (S.D. = 0.174)

dmfudiueinisianfnanaznisuaulindy (Anxiety and insomnia) fu fedifleadsgsiianie
ueulinduimsizdnale TAeds 0.13 (SD. = 0.342) sosasunde liarunsandulfainndeainnduuda
fid1lady 0.12 (SD. = 0.330) Auuro3anngania e1suailaid TAnads 0.10 (SD. = 0.301) AuEIFY
dudeiitauedetiesiianie sanndwiennlalaglifivanaauais dauads 0.04 (S.D. = 0.200)

F1UB1N13ALUANTBIN19FIAL (Social dysfunction) Fedifidladegafian e auisaniesls
vilsieslsifinarinald Tnefidads 0.09 (S.D. = 0.281) sesasnAninannsasinnuguiuianssuludinyszdiu
mudndls firieds 0.06 (S.. = 0.235) dwdefiflidnadstiesiigade saniildviialfdulseloviludosing 4
fitade 0.03 (SD. = 0.164) uazwelarumsiiviiaugaaslu fianads 0.03 (5.0.20.174)

FueIMsTaLAETisuuss (Severe depression) TefiilAadugegn Ao Andrfianudululdiiazesinay
Findaes Tnefidiads 002 (5D. = 0.154) FEninseduherlslilfiaemszdszaminaionun fduads 002
(S.D. = 0.143) uazwuirdmnuianiiosnagiaeTinduesduneglunufaiaue faade 0.02 (S.D. = 0.130)
dndofifidadeesiian fe wuindiesdnesnaely liuq feads 001 (SD. = 0.101) Aaddreaduaulien
fidady 001 (SD. = 0.117) §Ani1¥indvuanTelasduids Sdnads 001 (SD. = 0.117) uazddnlaiduen
il

A i

wiltinogsioly drads 0.01 (S.D. = 0.117)
4. nansimszvideyatladeiduiusiugunminvesfquadgsengiitininziteiis
4.1 puaeandeslunsiuiredinuvestiguargsengiinneisiis
Hauaggiongiifianizfisiis fanadoazuuuaiuaenadoslunisuiredeny 68.365 Azuuy
(S.D. = 9.180) mneAwNguadgsegifanzfafsdnlngiiunliilunssuimuaudnuazesuainuanin
mwmﬂm%mmmesﬁLﬁﬂ%ﬂu%%i’]LﬁﬂmﬂmmaﬁiaLﬂuéqﬁaﬁuwiﬁizﬁumﬂ Tneflaziuusian 27 Avuuu
WaATIUUEIER 100 ATLUY
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4.2 audemsmusssuiedtuuiu-yy vesguargeengifnneiieis
douatigeengiiiinneiiefis faedsnsuuuaudensimusssuisiiu viU-ysy 29.49 azuuy
(S.D. = 3.755) vaneaaindauatigsengiiinneisfsdnlvgfunltuiasdaudomsiausssunioafuu-yy
faenndoafuimusssuvesmuedusziuann TnefinzuuunrandeiansssuAafuu-yy fmilga 14 Azuuu uas
AzLuLANUTe TrusTsIAEIRUUIU-yy gefian 40 Azuuy
4.3 msafuayumsdinuvesguadigiengiidaniz s
auadgeengifiinnegfeiiaiaazuuniadonsatiuayun1adsnumiify 57.42 (S.D.= 9.636)
wneawIguadaeoiefiinneeisdnngfuulilunsldfiunmsatuaunsdiauuiunans Tnefienazuuy
MsatuayLNIsEIANTINANEA 25 ATUUY wasdAAzuuLNsATUALUNIEIANTINGS 80 ATULLY HANNTILATIEI
Foyansatuayunsdsansiedu nuinsaduayunsdsaudueisuaidnlngfuunldufiogseauiilésu
anusaniiula ausidle mslimidslauaznislinissensuifionansisanunnituainauseudnesssuuiunans
msatuayumedanuiudeyatnans nuidwlnguunliuiegsieaui faeslvmuugimisdoyasiie 9
Lﬁaﬂﬂﬂ%ﬂiﬂwuﬂluﬂWiLLﬁ‘ﬂzym‘ﬁ'Lm%magizﬁuﬂﬂuﬂaﬂa waznsAtUaYUNIFIANAUNSNEINS WU dandlng
fuwlify fazmenuinidlinnuomdslusnudses Gunewieuinisseiudmunans
5. medwneidadeifanuduiusivgunminvesguadgeeneiiinnziiaie
KannTzitateifanuduiusituaunmisvesiguatigiensiiiamefiais anunsoagUldwed

Jaden19333ne1 nudadendanuduiusivavaminvesdguagaseigifinie i

= ° v

ogaflfoddmneadiafiszdu 001 iud $aludlunsqua danuduiusmsuinfuguamisvesguadaeny
Alnmgisiislusedum (r = 0.30, p = <0.01) wazszsiu ADL vosgeoeiimnuduiusmeauiuguaminvosgua
Heson qﬁﬁmav“’gaﬂﬂmvﬁuﬁw (r = -0.20, p = <0.01) d3u e 818 wagn1siilsAUsedes lullauduius
YUGUNNT

ma@é’“ua WeNen EJ‘V]@Jﬂ’]’Ju‘WQWQ

Tadun193nine) wuhanuaenadadunsiviredinuvesdaualinnuduiusivgunminvesdoua
ﬁ a '

AaserginngiaivegnadidedAgynisaliinsedu 0.05 lngdanuduiusnisauivguaiminvesgguaggeeny
AdazNesluszaue (r = -0.12, p = <0.05)

Uadensdsau 'wmﬁ]%wmmmauwuﬁﬂuamWwamﬂuaamLLammm '”ﬁmwﬁaﬁqasmﬁﬁaﬁﬂﬁzg
neadafiseiu 0.01 liun armdemaimusssu Auul-ygy dauduiusviay Augunninveddauarasens

:
I~ LYY

nangiaisluszAuUunana (r = -0.44, p = <0.01) uagnrsaduayunidiay Ianuduiusnisauiuguamdn
v o o = a o 5
vauageeeninzieisluseaud (r = -0.16,p = <0.01)

d5Unauasasusnena

wanisdnuiluadadnud Houaggeengiiinngiisitsdinglissduguaminiioglunasiung
1 ¥ ﬁ v

Andudesay 86.20 wax ﬂ’]iﬂnw’fluﬂ%’aumwmmmLLaQqqmqﬁﬁmwﬁq 304 Jogay 13.80 NilszAugunInin

a v =

oglunausiinund dadefiarsandoyaqunminvesiouaggeengiiinzfiefiasesudmuin douaggseny
mm'mwawamuiwmuﬂmmmmwam AUINTITIANNIaLArNISUBULINaU (Anxiety and insomnia) aummﬂ,‘m
Wiuimsimthiigauandnlunisquadgeengiinnsisisdeandgivdamnisiinunimnisueunduilud
msinWeudiliifisanestsdeidesnazeiuiu viliAnaufdnidunisslunisguanazanuidninalugqua
faeo1y (sl Fszatainszna wardviuns 19dadan, 2566; Ygydan dulve uasanz, 2564) Sudninfidoua
Hasengiifinnzflefiaddymauamindiuauunnsosmisdanu (Social dysfunction) azsieulifiuinnisqua

v Y 9
Ageengiifinmefisisdmansenunedauastiann duidunissivtdnidessulinveuguatiamiefioniuurinli

q
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ﬁ@LLﬁ“ﬂWUMUWW’NﬁW@J (Gray, Hahn, Thapsuwan, & Thongcharoenchupong, 2016, 99AM ﬂ'%zru, 2561))
veUfduiusmedsnuionindesguadgsengithunasanan liansalusiufnssumadinuiuiiiou vieau
Tuuwuld (Fyayrely anns, 2564) wasnisidugguadadidediinlunisdderuuaziaidiuds dwmalidguadn
Wunnszlunisguadgeongiiianieieis annsaviligquaiuunliuiiesiinnuieienlifanuguivianssy
TuFindsesriumioutuas (Ssaun a3qu uaz 33ms inafivayTaun, 2562) Snidauadasengiifanzisis
gafilymavnnInlusiuein1snianie (Somatic symptoms) Imadquslmg'%’uif’jmmaqﬁﬁzgmqmmwLﬁ'mmmﬁﬁu
iAnankaNsENUIINNIgUaRIeY 1y tiandannnisendatae damgnsalnadeunnaruneion wasidn
liauneidesanueuindeuliifivme (Fusdvy QuUsuUs uaz 931 mynsad, 2565) uazfpuadgeengiidnioe
wqwqu{]mmaﬂumwamiumummwumswmumﬂ (Severe depression) LLam’meulmwmimmamLLammma
mmaquwqLﬂwmwmmwmammmﬂwmm{]mmmuammwamuawmLﬂu‘wmwmmmmmﬂuaumwa
wine o1admalvgguaiinnuAniidesnisazduinlunisguadiieviesailonainanzvualnlunisgua gs
(caregiver bumout) #1919dWANTENUSEET1 YilTEQuadaIdUIefonsy uaresnazgRunumutihiidana
Gona dailsatine, 2563)

nan1sAnuvesiadefuiainer nuin diludunisqua fenwduiusmavanfuguaminvesioua
geogfitinnelaislusedius (r = 0.30, p = <0.01) mneauIgguatasengfiinnefafsnifidaluddunisquasie

uiigatudonduwliudeniaifnnzaunminfifingeduruiuy Tnensdnwluadaddmuii dauaiiszorina

1%

Tunsouagasergfiinneiisiivaie 12 filuwedu Faluinluszeznainenuiulunsimiilunileiu asvieu

U

IﬁLﬁuﬁqﬁmmmmLLaivEJVmwaaﬁmmaﬁﬁmavﬁqﬁﬂ@&JLQW']ﬂuu%uwumm%aé’qmmvwaﬁuauum%’wmm

o

e e

=

NnyARavdenIAgIuig 9 Al lunisinuinisquadgiongfiinneflafianiussansamianansautau
nszgauwa Uodaid e1Usefug was a5a1 neAna, 2563) mmmamaqmanaﬂumswnmauaﬂﬁmmamua
delunuuitounasauntneing 7 Tuuwu nsiinnsiniiiquataasmlasnsnganisgua Tussosiandu 4
Weaiuannsiwdydymilunsquadgsengifanefiaisszoznis uavseltquaiingslalunsquagtassiely
¢ uenanismstinsativayuunuimvesaseunirlunisliyanaluaseuasaudunidusnlunsquadgsey
fflwe e IumiwﬁmLﬂéau@LLalﬂﬁﬁ@LLawﬁﬂﬁmLm%zgﬂzgmﬁmammﬁulﬂ (@381 Wauin, 2562 way
NURBUN FUNT UazAY, 2566)

seffu ADL v83ggeeny Ianuduiiusnisavivguaminvesgguarigeengfidaziefislussdusi
(r = -0.20, p = 0.001) @AAARBINUNITANYIVBINTI WINUYAT UazAne (2014) WUI1 ANULASEATAMUENTUS
nsaviuAnansatunsusenaufainsusedniuvesd Ul (ADL) (r =471, p < .001) TugrAgauagUae
Tsanaeaidenanaiitiu uaznsAnwives net gamnd wazauz (2560) nuitanuanansalunisUszneuiaing
Usgdruvesfgeongiivasdulsanaenidenanesiinuduiusnisauiunnsduaiiveadquardgeeny
ftheidulsavasnaues (r =-1.31, p<.05)

Han1sAnw1vesladeauininet nudn anuaenadedlunissuiredinuvedguainnuduiusiv
aunmanvesauadgeenefiflnnzfafeesdidud damnsadiafisediu 0.05 Tnefianuduiusnsauiuauninis
vaaguangiongfifiazfisiidusefu (r = 20.12, p = 0.030) aoandeafiunisAnwivesnisnuiveaan
vinBan wuA (2021) inuin amwaeandeslunisiuiiedsauvesgua TaudiudiuanizanueSesvesgua
r;liﬁmwauau?iau atefifadAun19adif p=0.007 wagNISANYIVEY VAR WaILIA (2563) WU AATEEEN
waztladefiduiusiuanumiesdmesigauagiisuzidsssozgainenanisinuinuin amnuaenndedlunis 3u§
AR ﬁmmé’uﬁuﬁ‘maauﬁ’ummmﬁasé’wamwa;ﬁ@jLLa;’g{quzﬁﬂuiwsq@]ﬁw (r=-0.16, p = 0.031)
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wan1sanwIvesdadusudean wud1 anudenieiausssy fuuil-yy danuduiusmsaudy
gunninvesguadgienefifianeefisluszduuiunans (r = -0.44, p = 0.000) mneamIdegauaiinuide
matausssuiuul-yyan st iunliilinngaunniavesguadaengiiinnefsisantiosas aenndos
funsfinuves fidwg unds (2564) wuiranudeisdfuul-yy dwasisrnuinioavesiguanufinismenis
manulmnIen19IenesyRURaLRE Jamingluvie (Beta = 0.131, p-value = 0.018) annsanwluadaiinuin
douatiaeonefiinnesisdnlvgiirnuduivdiduymsauivigeeny Gevas 68.97) uavdwlnaduriwms

°

(Fewae 88.30) Fevinludianudenisiausssuneivuid-ygluszauann Fwsuninusssuluedunagludnulne

19

fandlenuddyiugnuauiidesnssimihilunslinisgua wazatuayuigengaduynnadidey lunseunia
meAusiuazauniuresaudnluaseuasd (Nirmala Rathanayake et al. 2025; 03ad \euning wazaue,
2020; Jooprempree & jongudomkarn, 2019)

nsatfuayunisdsny Sanuduiusnisauivaunminvesiguagasensiianeiafduseduen
(r = -0.16,p = 0.006) vansAuIIoggualdTumsatuayumedsauistuagiuualiulinnrgunmdnvesdaua

¥

Hasegninigiiafisaniosas @enndesndu P. Ruisoto., et al. (2020) wudn nMsatiuayunisdeny daduduius

Y

Baaumnuianmadunseigualudauavesgeorgiiliidumanisluieniines (r= -0.365, p<0.001) waznsfnw
V949 1713 YerusAa wagAme (2017) wudt Msaduayunediaudanuduiusnisuiniundignindnvesigua
Haeengiinnrauesden

Forauauuzdmiumsidunsdaly

1. mefeluadsdl HunifedeUinn Anviamstadoiidmadeguaminvesgguadasengidany

3
a v a

Q‘Wﬂ gNAHUAZAIN '{Nmmmm mwﬂmauamlmwmwa LaEmmaﬂ%aamimmﬂmmmummww

q

e =)

o
o a

muuiumsﬂﬂmmmmlﬂmimmiﬂﬂmwmmﬂmmw Tnonsdunwalidednludguadasengiiineiieiis
gyARaTINme Welilddeyaniasuiiu AseuaguatuIsalunimuInNsruIun1sduasy Hewisluunum

)
v

vespuaraiogfifinnzfiafislunseunsanioly

2. mfeddndunsluuiunvessineduiuasain JMIAT1VY3 Feoraunndrsluanuiunvesiiud
Suq FeunavesnsinuluadsfonaliaunsadlUldfuusunduld msdnuluewian asiiunsaneluuiun
Yosiuiifd Tanssuiuandsiuly

3. manuiteluadsteluasinuiladedug esewglsavesgeengiidanefieds iosnluudas
o1sveslsadifgeongmdaiaugunssiiunnsieiu desdwmaliiauatirnueindrunlunisguaiiunnsieiu
Tsnanpaden 1snuziis lsaviasnidenauas WWudy

4. msfinyiteadadely msinsinudafeiidugandwesqualunsvmiiidauadasoisifianig
fefafunmzauaindn ievnderuwunmianndauaiiviiuifiquadgsereifinnesidungueuulnl

Pawsuauungauleuiy

1. anwansidenuin Hludunsquaiinnuduiusiunnzguamiavesiguargsengfifinnzflefia

1 ¥ ¥

pgeildedAgyneanAnszau 0.05 Mmduasinisirterunuiuilfidunuimislunisinununistesiulym

a

qunmdnuaztismieraualaengiiiinneieiddasamsluuiumymey Gl
1.1 fgarsiiulovensinuinistiogquaiivnu (home care) U3nstasguanansdu (day care) wie
anuiliusnmsmadenaadinanandueg (institutional care services) iotieandruudiludumsgualuuum
VDIYUYY
1.2 $gasihulounensatiuayunissandguaraeerefiiiuniseusumumasg 1y (formal caregivers)

luguruliliauiisanesondudenis wedigandiuiudiluslunisguavesdqua lnealusiuileves
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N3ENTIEEITUAY NTENTIALIFIANLATANTUAIYE Y YE NTUNTUNATEIEIUTBIRY UAZNTENTIS
ususy fanmsiupouunlifiatainisuasussgslalunisusznevendnillugu
2. MnuanFiTenuin anudememussy fuuil-ygy fanuduiudiennzguaminvesgua
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The Effectiveness of a Healthy Brain Program in Older Adults without Memory
Loss: Tha Khoei Subdistrict, Suanphung District,Ratchaburi Province

A37950 anudant

Siriwan Sanguansing *

UNANED

m9ideiduiseimaans Anwussavinaveslusunsunssfuauesdmiudgeogilifdgmenusuas
WisuiisuaruuuadsanuannsalunsufuAneinsuse91udesUua (nstrumental activities of daily living
scale: IADL) LAZAZLUULRAYANNAIINTAY8ANBS (ADAS-modified : Thai version) Aouuazvdadniaulusunss
UsernIfolaensseuefuengegseninge0 -740 31w 1,563 au Andennauitlaiilaymainud 9uau 275
AL AINLANGNFAI9E19 38 AU Tananeukazndtaiuianssy Anvifounguaiaruiivfounainu w.e.2568
Anzidoyalagldaifidmesauuay Wisuifisuanadovoinguiiogiinising, (Par - T- test) nan53as
wu wEaudhsamRanssunssfuaness i 5 alsuarfinanunaseer Lifounazeiieu nuiezuuunTUseidu
ALEINITtuN1TUURAINTUIEI1 TN UR (Instrumental activities of daily living scale: IADL) ua
n15UsEduANAINTAYRANBILALLUUNARBY ADAS cog Thai-modified version fnnunasyeyl iWouway
6 WWou nuhdanuwanetuesiitudfynadan P =0.001fefunvariouisausndulunisimuidnenin
Hawogluymilagiinaussedisreieuazysannislinseuniuazdguaiidruslunsifanssy uasinauna
agsdeiilaszarounnit 1 Yiflonsiannuszansnmueslsunsuogisoly

AdAey: lUsunsunseduanes, Jaseny, liidymeanud

Abstract

This quasi-experimental study employed a one-group pretest-posttest design to evaluate
the effectiveness of a brain stimulation program for older adults without memory impairment and to
compare the mean scores of Instrumental Activities of Daily Living (IADL) and the Thai Modified version of
the Alzheimer’s Disease Assessment Scale-Cognitive Subscale (ADAS-cog) before and after participation in
the program, with follow-up assessments at one and six months. The study population comprised
1,563 early older adults aged 60-74 years, both male and female, residing in Tha Khoei Subdistrict, Suan
Phueng District, Ratchaburi Province, Thailand. A total of 275 individuals without memory problems were
screened, and a sample size of 34 participants was calculated, with an additional 10% added to
compensate for potential data loss, resulting in 38 participants. Data collection was conducted from May

to October 2025. A validated and reliable questionnaire was used, and data were analyzed using

Yydngnainermansuiingin auininermaniinisunms anginenmans sminetdesidn Unusiil 12000
Master of Science Program in Biomedical Sciences, Faculty of Science, Rangsit University, Pathum Thani 12000

*Corresponding author : watchara.c@rsu.ac.th

94

"ysansmansine: Ideuazunndmaioniiessuuguainiiseuinn”

(Future Fusion: Thai Research and Holistic Medicine for Tomorrow’s Healthcare)



: e an & N 4 M

s OO O L@ SO0OOw & @;;’o (A

U inn1sseAunIinIsunmdunulnewarasnsaguide Asen 5
AMEENSITUUANANT UM INeNdeneLen

descriptive statistics and Pair — T- test. The findings revealed no statistically significant differences in IADL
scores before and after participating in five brain stimulation sessions, as well as at the one- and six-
month follow-ups. Similarly, no significant differences were found in ADAS-cog scores immediately after
the intervention. However, follow-up assessments at one and six months showed statistically significant
differences (P = 0.001). These findings highlight the importance of continuously developing and enhancing
brain stimulation programs for older adults, integrating family and caregiver involvement, and conducting

long-term follow-up beyond one year to improve program effectiveness and sustainability.

Keywords: Program in older adults without Memory Loss, Elderly

unin

Useinalngiaingdenugeivegsanysallull 2565 Sdndrudnniudgeeny Seuay 20.0-30.0 Y17y
Uszansiavaun amadnlul 2574 ssnaneidudinugeengsydugneen (super-aged society) Wuldeaiulssina
Juudifiuszainseny 608 Fulu fouaz28.0 ﬁy’qﬁﬁmmm“ﬁmmL?‘iamawaw’wmasmﬁgqmmmmm
’Lumimmmismmamaam ugadsaruansonanesiaFont “auonden” Woeginniu lemaiielsa
auvoadoufifuindunudiduuuunigu anumsoilsaausadouussmalnefisiulasuszanniosas 10.0
lngnudnsinisiinlsaussunuiosas 1.0-2.0 ludseyinseny 60-69 U Soway 8.0 lulszvinseny 70-79 U
wazseway 50.0 vse 1 Tu 2 maaﬂizmmﬁmg% YRl (Fumn ﬁ%wﬂaﬁmﬁ, 2565)

nafinnzausdouduansynuiisuusaiadedgeny Asauata YUy TINTITEUUUINITAIN TN
ogslsfinuilgmianusatostuldviodefinaiuthoudannsndasdfmsiugauanlifgongususald
Tasnnslguuuunisguasgraysannisiusianie 3nla daunazdainden Wwulvinseunsinasgusuidiun
ﬁfﬂ";uiwﬁ”’qLwiﬂizmumiﬁmﬁumﬂiym N3N uuAledynn nrsatuvayunisantiuniswilydgm
peaduszuunaziiussans et sraiiiowaz sty @3i5sn AseY294, 2566)

an1unisalfgeengnguamd 5 nussiiumAuinaiuiididny wudn Teuiuggeengilesu
nsfansesnariiaiuidssdonisiinnnzaneadenlunainggseng§urefer + walk in) $119u 1,813 Ay
Felusrunudfidies 353 au AldsunisquasnumiedsielunaiindgeorgAnduiesay 19.47 ledaviasivys
fiffgeornfidvstennizanoadon 139 au uarldidr3unsinen 122 au (wnguaind 5, 2566) Tnggneaiufis
anunssinmzaueadoudilinuiuda widonadhdeuinisaunmitoindiuin Ussneufuimsegiusuesay
Tuiiuiinagaramainuangvessdiug Suduiimisnuiiiefonsdennnsfnymisieserasanuden
yosaneuiletosiurauaranuguussvosliymananyasesdouiasintulusuian

INANUAAYAINET7 mwmmummammua gavuladnwinisdostuansadon lunduigeeny
019 60 T9uly lueituisuinvoumuariiae sunoaiuils Smiasays dudumsfnsnslilusunsunsedy
ausadmiuggeengiliidgyniainudivesanidunvamansiaiony nsuA1TUNNG N5ENIIAN51T UAT
diednAanssunseduaues S1uam sade eliiasengfidniuisuldsunisiinuasifmudnenmanes agdoaty
uazgzaemainnzaueadewdelUlusrerenifiomsaniinnisgyderadunenmuasassguzssiunsaunia
wazgususnly

95

"YSMIANERSIng: IRUUATUNNENMUFNN T UGN AN
(Future Fusion: Thai Research and Holistic Medicine for Tomorrow’s Healthcare)



s S N ; o oA

Py OO © @ 00O e »@;.’ &)

U inn1sseAunIinIsunmdunulnewarasnsaguide Asen 5
AMEENSITUUANANT UM INeNdeneLen

[

ngUszasAlun1sAne
1. ilefnwusyavisnaveslusunsunsyduanesdmiuggeengiilidtamanudi
2. iiiUdsuifisuariuniadsruanansolunsujuaia Tnsuse 1 udeu iR (nstrumental activites
of daily living scale:lADL) Aounazndaitrsulusunsunseduanosdmiuggiengilifiaymenudd
3. WeSouifiunsuuuiadsnuannsavesates (ADSA-modified : Thai version) Aeutasndaiigam
TUsunsunszsuaiesdmiuggeengilsidtamanuda

nIULUIAALATENNAFIU(ET)

nsouwAnillflunsinuiasd §3seldmumuanideiifedeuadlfilusunsimundneamanes
dmsugeoneiilvesamtunsmansaufonsedasvgadnsiedgoiy nsumsunnd iledosfunazszasnis
\Aanngausadon Tasyalusunsuusznause uuAnnsiwuidnenmaneslud fu Usenaude Attention(
A1uldla ) Memory (AUFTTETAULATSEEEE)) Visuospatial perception moter (A&FUNNS) Lag Exexcutive
function(n13uimsdnnng) edaiansaulufasengiliidymaud yalusunsuauesivanun 5 Aanssu
Usznausae Aanssundadl 1 Attention Aanssunsedl 2 Attention and Memory Aanssuadadt 3 Short - term
Memory ﬁ%ﬂﬁiuﬂ%ﬁl‘ 4 Visuospatial Function LLazﬁﬁmiﬁMﬂ%ﬂﬁl 5 Executive Function lasfin1sinnanounay
%ﬁdﬁQULLUUUiBLﬁu%aMﬂaﬁb’ﬂU JIADL Wag ADAS-modified : Thai version laefisyezinaiiiaii 6 oy dawanis
ﬁﬂﬂﬂ%%’aﬁawmﬂiaﬁﬂlﬂﬁwuﬂﬁaﬂﬁuéfm%’uQ’qqmqLﬁai’]aqf‘ﬁ’uLLaz%aamnﬁmmwamauﬁau Snomuis Sanda
s TnefinsouunAnnsidelaeaguldsed

FuUseu fuusnnu

Tusunsunszduaue sdmFudgeengitlisiigm
AMET 4 fu

Avunszeiuruela (Attention) i
. . . TUATUTT 131 abriaw

2. frurams (Memory) AN TInbun U uRneIn s
¢\ mmw w & _ o Us=a A

3. S TUlAEIVS (Executive function) » Uzd |1uL’1‘.|~1_|ﬂ1_lv1

4. fTuUITERnTs (Executive function)

v g

AANANTIU 5 AT

5o .

ATV 1Attention

b3
Ed . )

AFIY 2Atention and Memory
ko

ATV 35hort - term Memaory » ATTUETU IS E U
b3
ko i ) .

ATV Visuospatial Function

b3
L4 ) .
A1V SExecutive Function

96

"ysansmanslve: Heuazunmdmadeniiiessuugunimuvisenan’

(Future Fusion: Thai Research and Holistic Medicine for Tomorrow’s Healthcare)



s OO L L OO LNOJOK @;00 A
U inn1sseAunIinIsunmdunulnewarasnsaguide Asen 5
AMEENSITUUANANT UM INeNdeneLen

Bnsantiunsive
Usevns
Huffasengsroziuoigogssning 60 —74 Uik iamsuazndsendeluiiud duaviiaes suneaiui
JMINTIVYT U 1,563 AU
NENA8E14
Huffgeonysseriuegegsening 60-74 T unameuazndsendoaglufiuiidhuariung sunoauis
Jwriasoys Aliddymenud S1uam 275 Aau nsimuavuiadiedns Ine Tdlusunsudnsagy G Power 3.1.9.4
AusuNTIATIEY T-Test InaAmunszautisd1Agneana (O windu 0.05 81uran1svageu (Power) Wiy 0.80
, Effect Size dz winfu 0.5 Iéngudiesns 30 au lunsifeadedlfifudiungudiodne 10% wetostudam
n13 Dropout lun1saniiun1533e 913U 38 Au 1¢’fsuumﬂejw§hashaﬁ”’wm 34 au Wunguinegauaziing uau
nqud1ae198n 10 % Wevaedeyaiionvliauysal Wnduiioadiuauiedu 38 au 1438nsdniden
nqudogauuuienumg i 13 widwluweshuariuee. Swsudumyas 3 ausniiuml3 dun 2 au
(flesannilusznsifen) "Lmﬂaumamqmaumuwmmm 38 Tnefinasinnsdadonnduitogng el
1) 9138w 60 — 74 U ramamenaznd 2) aunsasrudounwlnegld 3) Hudliflsamenienie
Madanviidnadenisdisiuianssy wu Jyminisueadu n1slédu niswdeulng anaeduadt Wudu
4) iua MoCA > 25 - 30 Azuuy 5) o duagluluniuariiiane suneaiuis Sminnvyd eFufdiinide
waginasilunisdneen Ae orguinnin 7593ulU nguiedeitldannsnidiinidouar/misnaudieen
NNNUIY
w3asileildlun1side
1. insasileildlunisifiususiudeya
@il 1 wuvaeunudeyadiuyana leuA na 81y aamunw sEuMsAng 8w nsegende
gl 2 uuuUssdliuanuamsolun oA UsE I UBUFUR ( Instrumental activities of
daily living scale: IADL) TéuA aruanunsalunisldlnsémsi nisdnonatnudedoves n1swwdenenng Msvinay
azo1atu Msiumaveldeunivuy uaznsianisnsiiu Tasuvsazuuudu 2 ngu Ao naudilisinsdwy
AzUUNTI10 Azuuy (ndulsiiinnefiais Aefirzuuuious 7 avuuuiuly) nguilaifinsdmi evuuus 12 avuuy
(naullsifinmeiieis Aefiazuuusdaud 9 azuuuduly)
daudl 3 LuuNAEEUALDS : ADAS cog Thai-modified version 143 Orientation (mi%’ufém’mé’au),
Memory {nA11137), Executive function (NsguuA1sAn N1sanaula), wag Visuospatial function (A151B9LTY
wuURduiug) lneneuaivdnvseindnine
2. ieailefldlunismaaes Ao nsdaanssailuggsengilifidamaiudy galsunsunszduanes
yosanTunyransauianszda g udns lnegalusunsurzusznoume wnfanisiaudnanimauodly
4 s Usenausig
2.1 Attention (auldla) nannisnsesu
2.1.1 Wanuduagnannis “denanvaulaemnizege
2.1.2 Wi¥¥ndssuniu ffennuavlesenly
Haduanelu: mnudn ersuaiisumuanuldle
Hademeuen: @osidunsnideeimaaulails
1. Inmsldleatsieiiles Tngasnrmanlalilunsvhiansailafanssumis
2. $udssuniu nduanldlaselsauauianssu

97

"ysansmansine: Ideuazunndmaioniiessuuguainiiseuinn”

(Future Fusion: Thai Research and Holistic Medicine for Tomorrow’s Healthcare)



s OO L L OO LNOJOK @;00 A
U inn1sseAunIinIsunmdunulnewarasnsaguide Asen 5
AMEENSITUUANANT UM INeNdeneLen

2.2 Memory (A1ussz8dUNAZIEBEE12) MANN1INTEAY
2.2.1 nawiulinausulumsvinfanssy wasulodaniionsasiiniy
2.2.2 afvayulvidamadonluunUgymvatgqnie uasiSeuiioudan Tolde veuwsasnig
2.2.3 §1UANUAIAYVINITYINAINTTH
2.2.4 asflovhAanssumauauns meluaiifmue
2.2.5 YsgiliunanisviianssuvesmuLes kasnuinnanisusulswisly
2.3 Memory and Learning #dnn13nszau
2.3.1 numudeyaitléiGeuiiuudlussesnandus
2.3.2 nsfuenudidnemaiiafig 4 Wy maiimsdang msdusuinisidunm
2.3.3 ftfeyannarumssdreenunld luguuuvvesmsidou msidiFes
2.4 Visuospatial function #ann13nseeu
2.4.1 nsEAuMs3uinw e Tnggunseiififiasng
2.4.2 SuFumisvaiiies Adonloaiud 99 washiAnng
2.4.3 NEIsYy ﬂmmwizmwﬁmqﬁv?{'ﬁuﬂ
2.0.4 AaaMuUTiNMIAUNS
3. Language neds n1sldinnelunisdeans
4. Social cognition winefisn1asafiansundu viensiiujduiusnedenu fanssuvioyn TWsunsy
fivtovun 5 9n Aansau Tasgaianssunisiinauesdmiudaeogauamd Fruiiavin 5 mmmmumsamﬂﬂmm
lugUuuuianssungu dnfanssurinedugn 2 dUainisdaianssuey virfivondn nandu noadias LilJ
Faensnszdunisfudialy Wy Yu et anudl yaea waznisiadeulnaiisnisuty 15 wait ndeindu
Wn3UUsEIUEIMTINg 15-20un#t FaFsflnAanssunseduanuaansnveaNes
nInsraseUAMAMYBAIasTis Tikn nideumLnswaniien(Content Validity) wazandosi
(Reliability) st
1. mwsfmaaummmwaaLuam(Content validity) §3duldnlusunsuifaudneninanes
FeusznoueununIsaeu uagdenisdeu nsadeUATIRTIAILEMIINGMTIAATILIL 3 v Usenoudie
unndymaninsouaialsmetuiaaiuia i nensdinendeneuiaususruiinifedmingsgd 1viu
wagnguIaIn TNty nsiiasgfuinvounuggeengiuaiaiwasiviiu nefinnsanluitesnnugndoses
Homidvivinis msldnwuazeumnzauesszepnailld mndufifeusuuimutououusvoinsnand
ﬁmLﬂumaammmmmmqmuLuammmmmmqmmuam (Content Validity Index : CV) ) lstein CvI = 1
2. pMswAIAlasuvataiasdie (Reliability) mwu’nmuaaumum 2 mu‘wmumimmaau
ﬂ’J’]iW]iﬂJENL‘Lla‘WlLLa’JI‘UWﬂﬁaUﬂUQQGE]’]E;V]hJIGUﬂEjMWJE]EJ’NSLuW“LWW]llﬂmﬁiJUG]LG]EJ’Jﬂ‘Ll $119u 30 AY e
anandoriu (Reliability) il
2.1 wuugeunuAuansalun1sufUanainsuse 31 udeU JURIADL) wirfiu 0.8
2.2 WUUABUNUANNENINTAVRIENRI( ADAS-modified : Thai version) Wiy 0.7
nsAATIzdaya
1. foyadiuynnaveanguiiegis IiaseRlan1syiuinanuasndud wdn fouaz Aade
nazdrudeauuINATIY

98

"YSMIANERSIng: IRUUATUNNENMUFNN T UGN AN
(Future Fusion: Thai Research and Holistic Medicine for Tomorrow’s Healthcare)



< A 0N 4 M

s O ©® © @O @ CXOXT ﬁ@’o A

U inn1sseAunIinIsunmdunulnewarasnsaguide Asen 5
AMEENSITUUANANT UM INeNdeneLen

2. WisuisuazuuuadsanuansalunsujoanaTnsused1iudelfUR (1ADL waganuanansn
¥99@184) ADAS-modified: Thai version (feunazndadisiudieaads drudsavuninigiunazaiinig
Wisuidioy Auaderenguinegieiiiniziath) (Pair - T- test) lay P< 0.05 fotiiduddgmeeda

nsfiingamsnguiangng mfeilldiunsinsuanamsnssumstiessaumaideluau ddneu
as1suaviminsvyInaneauil RoPH REC 160/2568 Tufifuso930 wiwneu 2568 Sunune1y291wneu2569
Fuaslinmuisanslunindr9mnside Sanquiedausaneuiunieufasnindruideadedlslnglil
wansznulagdoyannodiavziivlifuanudunazinauemsidoidunmsunisivinig deldamnsasneda
fanduiregndlfuasshanedeyandmnatadunisidenielu 1 9

NAN1SANY
71379 1 UAMITIUIULALFREAZYRINED T MUNMNENBMZEUUARAS (n = 38)
anwagdwyana 31U Soway
LW
Eiatd] 4 10.52
VIS 34 89.48
91y
60 - 64 U 17 44.74
65 - 701 13 32.21
70 - 74 8 21.05
A0IUNIN
Tan 8 21.05
A 16 42.11
e/ M81/uen 14 36.84
QREGRITARNGT
Uszau@ne 8 21.05
ssuAnwInaUsU 11 28.95
seuAnwinaulas / Ui, 12 31.58
aulseyeyn / aa. 5 13.16
USeyes 2 5.26
DTN
LNYAINTTH 16 42.11
Fudns 14 36.84
AU1e/vgsHa 5 13.16
wndoaone/lildusenaueiin 3 7.8

Joyadiuunnavefgieadiuig 38 Menundulvgdunandgdosay 89.48 fiongszning 60-64 Y
Sevay 44.74 anunngsesay 42.11 szaunsanwieglussdudseufnyineuvatsiosar 31.58 Usznaue
\NwAINTIY Touay 42.11 FeM15199 1
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AaUN 2 AZUUUAINEINITATUNITUHURRITNTUTEI1TUBIUGUR ( Instrumental activities of daily living

scale: IADL) naunaznadlasulusunsunisenaduasiuil s2esfnn1una LA uLassSLasRinnIuNg 6 Loy
TngmsuansAnade (X) dadeauuuinsgiu (S.0.)

A1579 2 KAAIAZLUUAINAINTDTIUNTSUHUANITNTUTEI1IWAIUGHUR ( Instrumental activities of daily
living scale: IADL) faunazuaslasulusunsunisilnauasiudl szezfinniunalifounasszesAnnIuna
6 1wy lnensuansAtade (X) daubeauuiInsgu (S.D.)

ANAINTAIUNTUHUR AauN1SINaANSsY NaInINANTIY
AadnsUszdnIugeujun X S.D. Vil 1ifou 6w
JEAUATLUY 7.26 0.76 7.26 7.34 7.37

o

WU 21NNIALEINAINSTUNITEAUANDITILI 5 ASY NUTIAIAzLULRAEANENNTaluNTUfURR YIRS

U5z IuBeUfUR (IADL) nausasndinisidnsulusknsy s1uvaszesinmu 1 1hou waz 6 Wou liwansd1aiuesi
Tlvd1Agn19ada (p > 0.05) IUaLLDYARINITINNL

ABUT 3 AZWUUADNEIN1TAVDIENDY (ADAS cog Thai-modified version) faunazuasldsulusunsunsiin
aupeiufl szeznauna 1 ieunasssezinniauna 6 Weu TnentsuansAnede (X) doudsauuniasgiy
(s.D.)

N15UsEIEUAMNAINNTOVDIENDLABLUUNAdBYU ADAS cog Thai-modified version PAIAINAITLUITI
Aonssuluszesian 1 Wounaz6iiey fuelui

A1919 3 LAAIAIAZLULLRANANUAINITOVDNEUDY (ADAS cog Thai-modified version)

AMUEANNITOVDIEIUDY BaWINNINTTU SLYTAANY
(ADAS cog Thai-

modified version)

Pre -test Post -test P-value F/U1 F/U2 P-value

2312+ 417 2212 + 3.17 0.247 2171+ 266 21.01+240 0.001

NUFIIINNTANTUAINTTUNTEAUANBITINIU 5 ATI NUTIAIALLULAREAIUAINITAVDIANDI ADAS
cog Thai-modified version ianaunaznasiasulusinsu laufinuuananeiy tazdisiinishinnuna 1 houlay 6
Wou wuIlinuuanaiued 9itedAyneena (p = 0.001) AINISN 3

d5Unauasadusiena
1. aruaEnsatun1sufuanainsusedniudsl JURnstrumental activites of daily living scale:/ADL)

£% o =

Aaukarnaud1mllsunsunseduanesdmivgasorgilaifilynininud nan153idenudnaiiuaiunsa
TunmshAetasUssdriuresgeongiiintu Saaenndosiunsfinmues usys yaifiu (2565) Aldiin1sinyiides
TUsunsuaduasnanudildan shevguiinseeniuuasiussdyan lunmsvzasnnzansadosluggeeny inui
Haeengngunaassdinnudldnundnimeaes uassvesinnunagenitgaegnguaiunu sg1eildedAgynieada
fisesiu .05 sdansAnuves a3assas #iaaed (2566) lsvinsAnwniFesusansuavesguuuunsiiudnenin
Yosauegeny lualsangrviaduaiuguamiivatiunuesdineg duneviuesiny Jawingassiil laenisld
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n1sinAauszuvaInld (wearable sensor-based interactive cognitive -motor training) Fageiauniia
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Farsnafiduda (p < 0.05) Jung, Ryu & Lee,2025) Snvantssaufanssufufiutiulne
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N1SATRUAAIUIHIUSIENMNNZdURINAIURUINS9anlun1saenInS I8 U
v o ¢ Pt v < ¢
ﬂ"JEJLﬂi'e'NL’e']ﬂ‘ZILiEJLﬂﬁ@ﬂ%iﬂ%lﬂ’l&ﬂﬂ Iﬁ\‘lWEJ’]UWﬁLW‘UiUUiﬂJ
Determining the appropriate radiation dose based on chest thickness for lung
X-rays using a mobile X-ray machine for pediatric patients at Phetchabun

Hospital

U dl*
TITNYLY &3EA

Thammanoon Sawasdee !

unAnge

meideddeneindell Tinguszasdieofnyuiinnied uazimuadmanfvesmanadefivanga
ANANNMLIMTIENAINANTANeANTIEARouT ngudegadadenuuuinzas iWufvaniAndlasunisnu
Tulsanegruramasysal serdnafouliquisu - Aueeu 2568 §1u9u 106 Au iusausndeyauuulddramdl
wnsesileflilumsiduuseneuse edoseneisdindoudl Shimadzu Ju Mobile Art Evolution, yafunintenaisd
Adneaiadnuil 84 VIVIX, lfussiinianuvuivemsisen wazuuuduiindeya Iinsizidoyaseaianiud
fovay AadY ai’;mfjmmummgm chi-square test Way simple regression

NaNSANINUI UTnasedniaguaslasueglussduimuzaniewIsuiiouiuyiunausdidede
d98esziurdvesUszmalng 2566 lasaunuivemsrseniinnuduiusfuuiuiusdnifueldsy
ag19illpdAYN9EdA (p < 0.001) wazANUNUITEIMNTWONTANUFUTUSTLAURTITUAINISTmasNmATla
AUNITNEINTT NIz AR kVp = 54.378+1.016(X) (R* = 0.505) Lag mAs = 0.455+0.117(X) (R” = 0.465)
o X=Aanumunveamsiven (vu)

TagasunanisAnwiassdanusairluld@usuimadel foRdviudmiisedlunisusuds
Amniimesveaenslnvives Timuzaunuvuiansaenvesfihoifnudazse ielildamuamaiwdied
Wisswesion1Fitademenaiin TngUiinasadnntheldsueglussiulifuaiinusididaduibsefunaves
Uszmelne

A aa i

Arddny: Urewdn, Anumwmsaten, USinasadni, anusednglii, nszuavasnionasdsarian

Abstract

This analytical research aimed to study radiation dose and determine the appropriate technical
parameters according to chest thickness from mobile radiography. The sample was purposively selected
and consisted of 106 pediatric patients who admitted at Phetchabun Hospital from June to September
2025. Data were collected prospectively. The research instruments included a Shimadzu Mobile Art

Evolution Mobile X-ray unit, a VIVIX digital radiography (DR) detector, a caliper for measuring chest

Linsadnsunnddngms nguanuiediven Tsmeruiamysysel 67000
Radiologic Technologist. Radiology Department, Phetchabun Hospital 67000
*Corresponding author: thammanoon_sd@yahoo.com
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thickness, and a data recording form. Data were analyzed using frequency, percentage, mean, standard
deviation, chi-square test, and simple regression.

The results found that the radiation dose transmitted to patient's surface was within an
appropriate range comparing with the 2023 Thailand National Diagnostic Reference Levels (NDRLs).
Importantly, not only chest thickness was significantly associated with radiation dose transmitted to
patient's surface (p< 0.001), but also demonstrated a linear relationship with the technical parameter
values. The optimal predictive equations were: kVp = 54.378 + 1.016(X) (R?2 = 0.505) and mAs = 0.455 +
0.117(X) (R2 = 0.465), where X represents chest thickness (cm).

In conclusion, the findings of this study can be used as a practical suideline for radiographers to
adjust exposure parameters appropriately according to the chest thickness of individual pediatric patient,
in order to achieve image quality sufficient for clinical diagnosis, while ensuring the radiation dose
transmitted to patient's surface does not exceed the National Diagnostic Reference Levels (NDRLs) of
Thailand

Keywords: pediatric patient, chest thicknesses, ESAK, kVp, mAs
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auuUsUTlunsaenm duusyavsamlunsidads uasundesiineanaudedlidniu
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1. WofnwAUTinasdfdinodinldiunnnsenmsdvendeiniesenstindeud

2. ielinsginudiiudsenineanunumsaenvesiihediniu U usdiffiednlasu
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Tufednanudisnnumumsen

4. Wedavhuuamenisiadonenaisiiivasafouaridnmidamnim duiuldluuaunssdine
Tsamenuamsysel

ADNUNITIVY

1. Avdaduetuiinased (B) uasdriatnaudsuuvasimnied (0) :nnsdienindsdvonves
fohniin WevhaiUSeudisuiuAnasgiuiiuismivun danmnzaumielsl

2. URnaidsdiing (ESAK) aanmsaenmsdvenvesitaeninany o1gvesiiae WevhundIeudisui
A3 diladededsyaurifvesssmelneg (NDRLs in Thailand) U 2566 fiauwmnzausels
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Usgwns Wufiredniidnfunissnuilulsamenuia wazldfunisaeninddvendondonenasd
wdoudl Tul 2567 d1uau 467 18

nNANFI8E19 ARFBNKUULIEAY anguiagsAinlagly Tusunsu G*Power muuadl Effect size
= 0.1 muvUAIUNA19Yes Cohen, AAmidosiu = 95% way power = 0.90 ldvuinfieens 88 9o {3deldiiu
Suunguieehaiietesiunisfnesn 20% Jamuangusiognsdiuam 106 518

naugin1sAaLd (Inclusion criteria)

1. ghemeneuaznd 0y 1Y - 14 Y

2. iihdumsinwlulsmenuia wasunmdiddsinenmisdUeniuy mobile
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1. feitliannsodavuinnnumnvemsisenls Wy feunsalfneguuihen vieldihiiinnumnie
wihen

w3asileiildlun1side

1. wdesdiolilumssusadoys Wuwuusuiinfigifoaduienunudeya Ussneuluse

dwil 1 Dudeyadiuyana léun e a1y thwing

@il 2 Wudeyaildlunsdienmied lWun vunanuvuivemssen (cm), A1 kVp, A1 mAs, uay
Yoyaiildannisenenwisd leun a1 El, DI A1 ESAK

2. n3oslonldlunisdniunside 1éun in3esenuisdindeudl (xray-portable) 8%e Shimadzu Ju
Mobile Art Evolution 91121 1 Lﬂ%‘lﬁ]\‘i, m%‘um‘wLaﬂ%Lﬁéaﬁmaam?{auﬁ (Digital Radiography: DR) §va VIVIX 1
1309 (P3patenTLssindoufinasisunin Idsunsaeuiioudiofudl 23 wweu 2568), liussininanununaes
133990 (Caliper)

3. wuudszdiupnuiiswelavesunndsanisaenmisdventudtein

nswiusausaundaya

Fupoulumssiiunside

1. {auelasessdfeunnmenssun1sasessiundeludywd lsmeuamysysel

2. losumsiuseuaraydfnnamenssunsasesssundslutywdlsmeuiamesysal lena1siuses
|7l IEC-006-2528 FaiFudifiun1side

3. fAdeTuasiagusvasdlunshide FBn1sdaidennguiiodns Bnstaruineunuivemssen
fheinuaziBnsiuteyatuiimihissdmedeynaulumieay

4. msiivnunsteys Wiimsteamisdveslufiieiniidriunissnuviimlulsmeiuia
eedoslenaistindeudl fewvhnsanenmisdvenesusuazsernuBuseniuginefinuaziunasesneuynse
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5. Thnsinvuiaenuvuvemsienitaein uasimuaainnudsdndlnin wazAinszuanasn
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wazdTunmauUsgaunsal dseuninliniuniieny
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Afmuslunsazsne Jufindn El uag DI Wethsnd e ESAK wazastayalunuuduiinlviasudu

7. danmaneSElSEunmdUssdiuanuiisneladon g $ed

8. Aasgndeyanieaiia

9. dnvhmsanenalnes luwdazaunuivemsneniiein

nsAATIzvitaya

o v [

ARdeiuTuTIndeya asavdeunugndes wasihdayalulinseimelusunsuatfneuiiames fail

U U U
[% '

. doyaduynna Tinszideyadeada Sy Josar Aade wardrudeauunsgiu

. Pt uarUhinassaniinseideyadeain Aueleusrdidesuunnsgiu
| Anearumanzantesiiuseny ANuMuvemsaten fufitinUsinased wasUSunseiiag
A Chi-square fwunseiuudfuneadaii 0.05
miwﬁmmé’mﬁuésummwwmmmaﬂﬁﬂwLﬁﬂﬁw%mm%ﬂﬁﬁmmsau paeana Simple Regression

1
2
3
AUremead
3

v o W aaa

ANUATEAUTLAAUNI9ADRN 0.05

o

=
WNAN13ANYN
1. dayailuuazdeyanisdiennsdvanvaslaeiin asmisned 1

1519 1 LLam%'agaﬁ"ﬂiJLLaxmidﬂﬂmw%'a?iﬂamam:'ﬂ'wLﬁn (n = 106)

Toya Jwu Jewar  Min Max Mean SD
LN
Y9 56 52.8
%8 50 47.2
91y
149 77 72.6 1.0 14.0 7.5 4.03
5-9 ¥ 13 12.3
10-14 9 16 15.2
it 106 1.5 53.0 13.5 126
ALNUINT N 106 6.0 24.0 113 4.2
ARUANANg LT (kvp) 106 57.0 80.0 66.7 5.8
ANNSTLEABALENTLTINBLIAT (MAS) 106 1.0 5.4 2.1 1.0
AdiUsRUsnased (8) 106 66.0 1344.0 3779 249.0
Andoiivadnnsiuasunlacsunnsed 106 7.3 7.9 -0.05 3.2
(DN
AU sETREUe (ESAK) 106 0.02 0.37 008 007

NN 1 si’fa;gjaﬁk"hlﬂsum;ﬁﬂaaLﬁﬂﬁlﬁ%’umidwmw%ﬂﬁﬂamL‘ﬁumwﬁjﬂmmﬂ%wmw Sovag 52.8
dnlugjeny 1-4 9 Sowaz 72.6 dinidniade 135 Alandu ATuvuIMNG9eniade 11.3 wufiung A1Aaue0s
dndldtlunsteninisdven lade 66.7 hiad Anszuavaononeseienal wie 2.1 fedwond-uil dudvsd
Uinafadiiuiuiuniwenaissiinea siga 66 gegn 1304 1l 377.9 Adaivadnisuisunuasiuned
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1. Qﬂwlﬁﬂﬂzjumsﬁﬁmﬁu fianunuivemsiseniiaiafy egrafideddyni9add (p < 0.001)
Taertneeny 1-4 T finrumunveamsiseniads 9.05 wufiluas (SD. = 2.05) 91y 59 U fimnununvemsnsenads
16.38 lwufuns (SD. = 1.76) uazony 10-14 T fa11uvuivesnsiseniads 17.75 wufmns (SD. = 2.41)
Tngrueemmenisdivuafiutunueiguasitaeiin

2. driiiedusmasadluftnedn (B) fususunmensssatnoatuannasgiu nuimnmsmen s
yrsondAnduiivedusinnised manvan agluta 180-453 Yovaz 43.4 e 303.2 (SD=91.70) wardendwivsduiina
$9@ ladwnzau Tnedlen Bl indn 180 wazgendn 453 fevas 56.6

3. AdvivsdnmsAsumasainasdlugithedn (0) Awiusunmenaisdaineaiuiunasgu wuin
st msdvendiandvivsdininudsunasiinaded wanzan gt -200 f1 200 fevay 39.6 e -0.10
(5D=1.13) uardidduiivsdnaiudsunuasuiinased livmnzausosay 60.4 Tasfie DI fndn -2.00 wazgendi 2
Sovay 60.4

4. UFmaadfinguaeidin (ESAK) WisuifsuduaUTanaidsnadslunisdionmsdidedong
nsunndvesusemnalneg T we. 2566 favmizaniosar 62.3 lngAnadsusuiaiad 0.04 (SD. = 0.02) dmsy
Vinadsdnlivnzandosay 37.7 Anadsuuimisd 0.14 (SD. = 0.07)

5. Wisuifleudadiumnumnzanvesiulivedusinnsd €) lufaeifinsswienguengiisatu wui
fixiivadusinasdmunnumnzadlduansnsiuegnadidedduneada (p = 0.097) wasiUSeuiiisudndiuniy
wanzauvesfyivsln1sudsunuasuiuaied O) lufvaodinsenitenduoigiidistu nuirdedvdnng
Wasuuassinausdnuanumnyasliunnsstuegnadifoddmeada (p = 0.055)

6. WisuiflsudndrumnumnzanvesUsinusdiiin (ESAK) flhoinldsu sewinanguengfisiaty
NUIUS NS ATlE S unue I randawanes e itedduneadd (p < 0.001)

7. Wisuifleudndiuanumngauesuiivduiinasdluiiiadnssinguiiivuaaumuives
N9BNUANANAY Faan19ii 2

M1574 2 uaasn1sseuliisudadiuanumunzanvesdviiuaduunnsed (B) Tudulsnnseninanguifvuin
AUVUIVDINTIDAUANEANAY (n = 106)

YUIAAIUAUN FutluedUsunmsed
; Chi-square p-value
YBINTABN (cm) lsiwunzau WU EU
<9 29 (48.3%) 25 (54.3%) 2.66 0.264
9.1-15 14 (23.3%) 14 (30.4%)
>15 17 (28.3%) 7 (15.2%)

59l 2 Wisuifsudnduaumngauesiviveduiinuisdludiinifinssnitnguiiioua
ALMLYeWsenuAnaiY nuihiiiivdusinasdmumnumnyalivnnsefuegaiideddymieaia
(p = 0.264) IngnuinANUMUITBNTITEN < 9 IwuFns SRedvidUsuiasdilivuizausiuag 29 510
Andusesay 48.3 so9asuAe Q’ﬂwﬁﬁm’lwuwmmaaaﬂ >15 wuRwns dfvivadusinaseaildmunzeay
F1uau 17 518 Anduievay 28.3 LLawjﬂ’Jaﬁﬁmwwuwadm’maﬂ 9.1-15 wufns vl @usunaed
Alsivanzaudieniigaduiu 14 51 Anduievas 233
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A1574 3 uaaen1sisuiisudadiunnumuizauvesaviv¥nisasuuuasusunsed (o) Tuduaean
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YUIAANUAU FuiluainsasuuuasUlinmsied )
: Chi-square p-value
Y9N3398n (cm) Taiwunza WUNZEN
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9.1-15 19 (29.7%) 9 (21.4%)
>15 17 (26.6%) 7 (16.7%)

et 3 WisuifeudadiuaumanzanvesuivstninisuuanTinased Tuftiodnssrig
naufifvwaaEruvemINeniana1eiu wuhildelvdnnudsuulansinasdmuanumngaliuandig
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uangnafy fapsredl 4
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YUINAITUAUN YSunausediinn
; Chi-square p-value
YBINTABN (cm) lsiwunzau WUZEu
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>15 17 (42.5%) 7 (10.6%)

915197 4 WisuiisudadiuanumzauvesUSinaadiigeinseninnguiifvunanamun
Y9INTHBNANAY NUIPILANLIMIzaNveIUTI AR slinnuuandaiusgalidedfy nnsada
(p < 0.001) Ingmuingtheifianuvumsendl < 9 wufwes TUasdnRamuzaunndian S 51 518
Aaufesay 773 dugtiedifinnumuivemsnsen 9.1-15 wufwes TUasedifilimunzausnniigndiuiy
20 110 AnduFesar 50 so%unie FUleTITmIINYBmTINeN >15 IwuRm $11u 11 38 Andufesas 425
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110

"ysansmansine: Ideuazunndmaioniiessuuguainiiseuinn”

(Future Fusion: Thai Research and Holistic Medicine for Tomorrow’s Healthcare)



Y5000 L 00006542000

U inn1sseAunIinIsunmdunulnewarasnsaguide Asen 5
ANZANSITUAUAIENT UNTINEIRENELE

kVp

80

y=54.378+1.016(X)
R*=0.505 Y

kvp

* kVp

linear kVp

50 T T )

dense

2 1 A5INAMUFUNUSTENIN9AINUNUIVDINT98N (dense) wazan kVp

NNNT 1 WU ANURUIVDINTNEN TANUFuNUSITudunsIiual kVp WeAasitiniu 54.378 uay
ANMIUNUIVDINTNONAANTY 1.016 i1 azldAimuadngluin dhuvihunglansaunis

Y = 54378 + 1.016 (X) (R°=0.505)
Wo Y = A1 kVp
X = mmmwmﬂuaqmmaﬂL“fJuLeuuame

mAs
4.5
4.0 7S y=0.455+0.117(X)
3.5 R?=0.465
3.0 L 2
é 2.5 %

2.0 © ® = ¢ mh
15 - Linear mAs
1.0 -
0.5 T T ]

5 10 15 20

dense

AN 2 AFINAUFUNUSTLNTIN9AIANNNUIVEWNSIBN (dense) wazA1 mAs
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Y = 0.455+0.117 (X) (R*= 0.465)

dlo Y = A1 mAs

X = AANNYens e uruiiung

11, anwiianelavessidunndnonmanesdendteiin 7 dnu

12.
A1574 5 waaANRAY dquLﬁ&Nmummgﬁu wazsziuANuie lvassdunmdsanmsdienmisduandUenn

S8 Fi‘]LQ?iEJﬂ%LLuu . . m'muﬁawaiwia
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4. MwupaiuEwAenYa central 2/3 vaslon 3.97 79.4 0.91 un
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55AUNITUANI88NUDITY PTGS2 ABY29978 wATaIAUTENaUVBIIIIN8 YR
AUAUlaTngs: N1ANELANET9

Expression Levels of the PTGS2 Gene Across Age Groups and Its Relationship
with Body Composition in Individuals with Hypertension: A Survey Study

U = v 1 a '3 a Qll*
ANTAT AIUAY LagUazney Uspldigas

Pattaraphorn Srikaew! and Piyapong Prasertsrit”

UNANED

siugnssudundsluavndrdyuosnisialsannusulaiings nuidu PTGS2 Fuiuduiifiumuimdrdy
lunszuaunsdniau nisazaulefy waznisadisnandmiile Suualiindsunlasnisuanseanlugiifinng
Arwiulafings n1sAnuiaeiiingussasdiiod1saninudeunainisuansoonyesdu PTGS2 Mudaeo7y way
Anmaruduitusvesduiifuesiusenausnenies Tuffifinzanuiiladings engsewring 18-69 T nansfinwmuiy
sefunisuanseenyesdu PTGS2 Lifianuunnsafuseninedifianudulafinunfnazifidanudulaiings
HledATeiinIuYaeeny nuingaseny 18-34 U uaz 35-51 U dszdunisuanieanvesdu PTGS2 uandnaiiy
o9l dud Ay neana (p < 0.05) UeNINT Kan1TIATIEIALFUTUSNUINSER UM SLERDRNYEIEY PTGS2
finuduiuifuesdusenaueasinanisulsfuysszdumuin kan1sinwndsdsaiuandiifiuiisedu
NSUAnIDBNYBIBY PTGS2 WAnANefumATIeTy LarnsidsuilasesdUsenouresiimenassefunisugnsoon
yesBu PTGS2 fnuduiugseiumnnn

AdARY: Nsuandeanvesdy, Lsanudulaings, 8aAUsENaUYRIINY, D18, N1SSNLEY

Abstract

Genetics is one of the key factors contributing to the development of hypertension. The PTGS2
gene, which plays an important role in inflammation, fat accumulation, and muscle mass development,
has shown altered expression patterns in individuals with hypertension. This study aimed to investigate
the age-related changes in the PTGS2 gene expression and explore its relationship with body composition
in individuals aged 18-69 years with hypertension. The results revealed no significant difference in PTGS2
gene expression levels between normotensive and hypertensive individuals. However, when analyzed by
age groups, a statistically significant difference in PTGS2 expression was observed between the 18-34 and
35-51 age groups (p < 0.05). Additionally, correlation analysis showed that PTGS2 gene expression had a
weak relationship with certain body composition variables. This exploratory study suggests that PTGS2
gene expression varies by age and that there may be a potential relationship between changes in body

composition and PTGS2 expression levels.

Lauinenmansnsunms avaviarmans uminendeysin says 20131
Medical Sciences, Faculty of Allied Health Sciences, Burapha University, Chonburi, 20131
*Corresponding author : piyapong@buu.ac.th
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UNUI

lsaanudulaings (hypertension) Dunilsluamnddniivilissunsilan @eTinneuiedunis
Foyaanesdnseunsielansionudt flvgnin 1.28 WuduauinlanddsUssauiunnzanusulaings (World
Health Organization, 2023) m’azmmﬁu‘laﬁmqﬂLfJummsgLLasﬂﬁaL?iEJaﬁwﬁz:ymaﬂiﬂmﬁzwﬁﬂau,awaamﬁam
lsaviaenidenauas wazlsaln (Unger et al., 2020; World Health Organization, 2019) 4oya31nlAsen15d1539
Estﬂ’l‘W‘Uiz‘Zﬂﬂﬂ‘WBiﬂﬂﬂﬂiﬁlilﬁ]ilﬂdﬂﬂﬁﬂ%&ﬁ 6 W.A. 2562-2563 iwamuﬁqmwm;nmaﬂmmmﬁuiaﬁmqaﬁLﬁwﬁu
lulsyansuszanasesas 0.7 2ann1sdsaatudl we. 2557 Wuseway 25.4 (34e onwains, wiswun wssaase,
& 1 nsal Lafiesuniin, 2564) Shsmainlsanasulaiingedsegluseiugsmasntimmssuiiiiu asviouls
wiutsnnudndulunismeuauesinuasisaguetiaseeiu (Aekplakorn et al,, 2024)

Jademarnvannszdunisnevaussfithlugnsiinlsaanusuladings udlddu Jadeidesiamisn
muauld 19y Tsndu Aanssumienies uazanaeen uasdadaidesiiliannsaniuauld wu ey e iWound
waziugnssy (@nauaNudulafingaisusemelng, 2567) WanensAnuaiiuintesas 60 voslsannudy
Tafingeiitadeanainaseun TasBuiliertesenaunnmeiuluusiazynnavienguusseing dunaneviiailésu
miﬁﬂ‘mLLaz‘W‘UﬂwﬁmmLﬁ'msﬁaaﬁ”‘umiLﬁmmaw%kﬂmmﬁﬂaﬁmqa (Huan et al, 2015) luussnBumanil
wu31 Bu prostaglandin-endoperoxide synthase 2 (PTGS2) fwwalfiunisidsuuuasnisuanseonluaufiiy
TsavdoiinmzanudulafingannniBusiindu (Zhao et al, 2018)

Prostaglandin-endoperoxide synthase 2 (PTGS2) M‘%@ﬁiﬁﬂﬁ'ﬂu%a cyclooxygenase 2 (COX2) Hudud
Aeadeatunisadraeuledlunisdansizvinseaniueed (prostanoids) Tnsluaniizunf PTGS2 azuanioan
Aouda uwignunsingeiuegmnudedinnsmevaussdenissniaunianisuiaduiatulusienig
(Kurumbail, Kiefer, & Marnett, 2001; D. Wang, Cabalag, Clemons, & DuBois, 2021) NIDANIUDLALAALTTA
wuhilnuauiRdevaendenuaznisauauanudiladinuanetu muitevanstusandidiuiamaannisduds
PTGS2 fidnalunisiesiulsarlanaswasnden (Chen et al, 2021; Ju et al,, 2022) witagtudiuianisdne
nsdsunUainisuanseantesdu PTGS2 muvi901y uafiuranisdnuiiidlfifiuiinisuansesnves
PTGS2/COX2 Swurlilunsyuaunsdondnmanus nsdnwiludninaasmuiinisiiudures COX2 anail
‘U‘mmﬂumsﬁamaamw"wmuﬂuaqL‘ﬁaLﬁamwmawq FaduwusiulsafitAertesiueny (Kim et al, 2016)
Snudamsfnwmuifinafindures mRNA uazlusiiues PTGS2 luiwad keratinocytes flognnzssivaead
(Srour et al., 2024)

unumves PTGS2/cox2 luiiaidelatuldsunmsnunnung nsfnwludainaaemuin msuansesn
flurnduves cox2 luwaglufuarusaannisazauledfuluiedeloturnlunyildsuemislafugs
(Banhos Danneskiold-Samsge et al., 2019) upnaniidmuinnsinieatr COx2 mmsmiwﬂ'ﬁwé]’umiwﬁ'w
wadlusfuraduwadlutudnia (Vegiopoulos et al., 2010) ) IneifunalnfliAnainnisnseduves prostacyclin
(PGl,) waz Prostaglandin E; (PGE,) ma:uwuﬁﬂumimuammmmmmmLLa nsannsazanvesluiures COX2
Snvnanila PGE; uaz PGF0 finudnanunsadudenas differentiation veswadlutuluszezisuduld (Fujimor,
2012) lufruanuduitusumanduniefinut PTGS2/COX2/prostanoids Sunuwilunsenuaumand uienu
nalnmsadendile nsduaseiuazaasvedusiundnie LLazmsQagLﬁaﬂé'ml,f'jaiuﬂnzﬁﬁﬂﬁé'm,auﬁua%’q
(Bondesen, Mills, Kegley, & Pavlath, 2004; Novak et al., 2009)
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WARAusives PTGS2/COX2 laiifissiinasemsndslalala uaznsvirnuvesvasniden widmuindidau
TunsauAuanvuzeIRUsENausINIY W waluiy wandunile eg1elsfinin nUAsuulamestu PTGS2 7
dewasiomsifnlsannudulafingedilifiome wasdwnmsinviisafuanuduiuduessfunisuansoonyesdy
PTGS2 fudnuaizesdusznauinmelugiidnnzanuduladngs Tnsanelulssrnsing ssdanuiinaiiden
ﬂﬂﬂgjmﬁzqﬁqﬂﬁmq%amwL%qﬁuqﬂiiuﬁmmmma‘lumﬁﬂimﬁummL?iwuaﬂsﬂmmﬁuiaﬁmqq wazdadey
sulumsAsuudasesduszneuiamennamzanusilaings wazatuayunsiamuiismssnwifauding
ddulssnnslnesnnty

IngUIzaAlunIsANE

1. Lﬁaﬁnwﬁvé’umiLLamaaﬂmaqﬁu PTGS2 lufiifinusilafinunfuay Q’“‘Iﬁmwmmé’ﬂaﬁmqa

2. WleRnwiAmnuduiusseninssedunisuanseenvesdu PTGS2 lugiifinnzanuduladingauay
23AUTENaUINNY

BN15ALUNITINY

UsEnIuazngualeeng

nsAnwithdumsiinumnisuansesnvesdu PTGS2 sy fusiunsinnzanuiuladingdlulsynsive
lnvananadnsasdesdynflng inayevsends 91y 18-69 U 17 “miﬁ’mﬂiaﬂLLayLLﬂqna'm?T’aasimeu 2 ngu lawn
pmadasnguanusulafings Aeflsedunnudulafindalndn (SBP) faust 140 fadiwnsUsontuly viefiszdula
woalndn (DBP) Aausd 90 fadwnsusenduly vieldsunsidadeindulsannudulafings wazegssninenis
Fulssmue wissduanudulafingsndinaeiuni Aeflseduanudulafindaladn (SBP) 130 fadiunsusenauly
vioflszulauealndn (DBP) Aausd 80 fadiunsUsontull uazeranadanguaudulafinnd Aediauduladio
Faladn (SBP) daud 90 Nadwasusen uadernnit 140 fadwnsusen nieflsedulauoalndn (DBP) Aaus
60 fadwnsUsen wadesiini1 90 fadwnsusen uazlieldfunisidadsindulsannuduladings
wIRagIEnintamsTulseniuen wagenaadasazgnaneeninidlsaiilauasvaenden dn1987u Ielavilug
n1e (BMI) daust 30 Alan3u/m1snasns Tuld fenmsdnau Juld viediennisinde wu Talsuthsa 2019 14w
wielsadndosy q Tugas 2 duaideunth fansduad violdsuTadulugas 30 Juitiuin uideiflasu
MseysiAnInANENIINNTATEsTIINMTITeve s Ineday TN auTlousR IRB1-046/2568

Aiin3unsfing 94 au lasunisasiadansesniainsdnd 7 au liduinasinisAnduasAneanaes
mamwwaaﬁﬂhﬁmmu wag 5 au liazmnifiunanidisulasens fiauladhsmnsfnuaglaunsdanses
Taenslidogaiieafuuszfaquam smmavlm‘umimammmamsmmﬁuﬂ mmum wazAIAYTLIaNIY
mﬂuuiwawmauﬂimmumm%mimLﬂmLLa sianulsvasdazidnin n1sfing SIIUTINR 82 AU AILINLARS
ANNBUEEUNTINLATINTITY warUfURmuLwInwely

N13M35799A09AUITNBUINNY

‘uu,amimLﬂnmmiﬂﬂ‘mLma:umﬂaumsmwauammw T,mEJGUEﬂ,‘wawmamsuauwmauamwaEJ
7 $2lug anhuaresedneon 8 $alug w1 vl ueanesed LLaumawmamauaa 4 s uazanRanssy
Aldusstunatsieniin wu senidsne mnumﬂwmmamimwnLiJ‘uLam 15 undl wdwinsnsaniadauys
Fun dyaiadn Ao anuduladinuardnsniswiuvesiilasandesiaausulain OMRON wazinA1AuBus
vaseendiauluiden (O, saturation) feiAdesineandiaulansils BLUEDOT Tagvimsianiavun 2 ass vhefuase
av 1 unil nsratesdusznauinenie Yssnausensdaimin Yadiugs Taseuoinazsouasing Saanandanie
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waliu waresdUsznausnefigieinseRodUsEnousenie InBody270 91nturinisanziden
naasinsnavaendonmusziia 10 Sadans Wetlulinseinisuaneonvesdu

M98 RNA 21nWATENN

nsana RNA annwanauilagldynain GF-1 Blood Total RNA Extraction Kit (Vivantis Technologies,
Malaysia) nugiiofnan Insaaeiderueaduarusiuge lysis buffer mniuiia ethanol iiletaels RNA duty
{Ho membrane w04 spin column a1n%Aae uazld DNase | iiloannisuuidion anduisse column ileridn
arsuidoudu q udufusnwldi —s0 °

N1903998UUSIULAZAMNINYDY RNA

mm‘?mmmL‘ﬁwﬁuuasmmu%qw%‘ﬂuaa RNA ¢8,a389 NanoDrop™ Spectrophotometer (Thermo
Fisher Scientific) InegAn1sgaNAULALT 260 Wag 280 UTLILNT (Axso/Asso) FRBENTITASEIIUSENR 1.8-2.1
fohilenuuiavsivmnzay

AN589LATIZYEY cCDNA

Mnsdaasgians cONA Tngldyndainsiey SuperScript™ il FirstStrand Synthesis System (Thermo
Fisher Scientific, USA) m1uigile §udn lagidy oligo(dT), 10 mM dNTP mix, DEPC-treated water Wag RNA
template 910U denaturation fgaunndl 65 °C 1uian 5 undl waathluanauutuds wdamden cONA
Synthesis mix lagn15L@u 10X RT buffer, 25 mM MgCl2, 0.1 M DTT, RNaseOUTTM (RNase inhibitor) tha¥
SuperScnptTM Il Reverse Transcriptase ANUA1AU L1349 uasly RNA mixture Uud 50 °C Wuiaan 50 wnd
mﬂuummmamﬂgﬂseﬂﬂUﬂﬂﬂuﬂmmauw 85 °C \unan 5 wiindlmduuuiuda vhnsmdn RNA Tneis
RNase U1 37 °C 1uan 20 Wil wagtiuil —20 °C

1591 Quantitative reverse transcription polymerase chain reaction (QRT-PCR)

Td@n30an SYBR Green Master Mix luln3a 4 real-time PCR 53U 96 wells lagviinisuanujisen
Forward tkag Reverse primers, cDNA §79819 waz RNase-free water ¥en 2 ads WiaufAIUAY no-template
control Ingld GAPDH 1Jugunsds

nsAATITdayan1eana

ﬁ%ﬁaﬁwﬁayjaﬁiwimlﬁﬁwmﬁmswﬁ%yja‘lmiiﬁﬂil,t.ﬂimﬁwL%ﬁ] Graphpad Prism 10 lgn1snaaeu
Kolmogorov-Smirnov test lunisnagaunisikanuas lon1svadeuats Independent t-test ag Mann-Whitney U
test iioFouifisuauLanA1vessERuALFulafin mean arterial blood pressure (MAP) wazsefuns
wanieenvesdu PTGS2 seninnguanusulainunfinaznguadiunulaings naaaualid One-way ANOVA
FENINNGUYINE 18-34, 35-51, 52-69 U uagnadeuaia Pearson correlation kag Spearman rank correlation
e iauduiusssninesedunisuanieenaosdu PTGS2 fuseduausulain SBP, DBP, MAP uay
asAUsznousane Tau tdmdn daflinanie Wesduslutuinenie walvty wandaile seuluiudeios
wazdnsdeIrearinn Mvunrdulsyansanduiusvesuamnudusiug il e r < 0.5 Sauduiussedu
#1 A7 5ming 0.5-0.7 Semdisiusseautiunans wagen r > 0.7 fanuduiussaugs uasimuasesudedy
7l p value < 0.05 Taglddn Act lunsiiaszsinisuansesnvesdu PTGS2 n1eadn wazdnausluguuuudinis
Wasuwlasduing (fold change; relative expression) LLaw"wLauasﬁ’auuaL"fluﬂ"]La?;aﬂhlfjmwummgw

(meanztstandard deviation)
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¥

NaNISANYD

anwauziuguvasidisiunsine

onanadasdiuin 82 au laun nquadtudulainun@ 51 au Andudssuim 62.20% wazngy
awsilafings 31 au Anduuszana 37.80% e1giade 29.43 + 13.2 uag 37.77 + 15.0 ¥ amuddu anusuidon
LANaAY (mean arterial pressure, MAP) ¥a3nguausiulafingsvinfu 100.97 + 10.4 fadiunsusen dneglu
\euat high normal AUANTIIMUNAUTUEADALAURAE (Kundu, Biswas, & Das, 2017) oﬁ"‘ﬁﬁmammaﬁﬂumju
arudulafingasiiu 27.94 + 5.5 Alanfu/maauns Wedidudluiu walutu wesananduiolasedsvesndy
AnuAulaingunnnInguauiulain (34.61 + 8.7 vs 31.01 + 8.1, 26.67 + 10.5 vs 19.46 + 8.1 uay 27.58 +
7.5 vs 22.90 + 5.79 AA19U)

AN 1 dansaneuENugIuYasiidnsIunsAnen

Snvausiiugu nauANuiulainun@ (NT) nauANUiulaings (HT)
U 51 31
278 @) 29.43+13.2 37.77+15.0
LA (U8/NEY) 11/40 12/19
ﬁﬁﬁﬁ’f‘l (nn.) 61.47+14.3 76.37+18.0
ftiinanie (nN./n3.4.) 2331+4.4 27.94+5.5
AU denunuads (uu.Usen) 82.82+5.9 100.97+10.4
Wosidudlutu (%) 31.01+8.1 30.61+8.7
wralusiu (nn.) 19.46+8.1 26.67+10.5
wnandanile (nn.) 22.90+5.79 27.58+7.5

N15IATIENAUUANGINYDITLAUNITUANDIN VRSB PTGS2 UaTAUAUADALAIRALTTNINNGH
WalUSguiisuanuuanseseAuAuRuianuAuady (MAP) sEninengy wudinguaduduladings

fszduausuidentaadsgeninguanudulainund (p < 0.001) vueiseAun1suanteanveIduy PTGS2
sgminnguanudulainguuazanuduladinung wuitlddenuuandnsiuegnfitudAamneata (p=0.390)

Aa1 B ns
T 150
[ §10—
E % % %k % ~ Hii
o 6 8 s
% 100 &
- : o
5 B
s 50 g
t Q
© g 2-
c s
5 2
= 0 0- T
HT NT HT NT

AW 1 3TAUNISUENIDENVRIEU PTGS2 UAZAMNAULADALALRRYTENINNGY
(wansluguvasAn1sasuLUasduus fold change)
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syiumnusudenunaadslunguanufulafingsnnniinguanudulaiinund (p < 0.001) (A), uagszsu
nsuanteanveddu PTGS2 lufinnuuwnnsegefitedAgysevwinangy (8)

oo | ananafiueenedifddymeadnn p < 0.001

NM3AATIZRAUUANATNYBITER UNSUARNEaNYBIEY PTGS2 uazarmAuidonunaiessninega9eny

dlolSeuisumnuuanasseiuausudeaunade (MAP) 5¥NI1999991Y 18-34, 35-51 Uag 52-69 U
Tunguananadinseuduladings uusdungueny 18-34 U §1usu 12 Au nguey 35-51 U 41uiu 11 au uasnay
01y 52-69 U §1uau 8 au wulifinuuansstusgriifoddnuesssiuanufudenunundsluusazdiseny
LAZIEAUNITUANIDBNUDITY PTGS2 SeWINIY9018 NUITEAUNITHANIDBNTBIEY PTGS2 lunguditeny 18-34 U
famuansnafungudiseny 35-51 U agnsdidodiday (p=0.014) ualinuanuunnsansadfde3ouiiio
JenINNNeng 35-51 U Autieeny 52-69 U (p=0.067) uaryeny 18-3¢ U futiveny 52-69 U (p=0.917)

ns ns

=)
I 150 =1 " B
c

£ s & ns

N 20

o T » *

2100 2

7] o 15

£ 5

= 5

I 5 10

g 50 g

© % 5 T

% o

o 2

= 18-34 35.-51 52-69 §° 1834 3551  52-69
Age (Years) Age (Years)

NN 2 SEAUNMIUEASDDNYBIBU PTGS2 UazauAuLdanuAdafeseninegiseny
(wansluguvasAnisuasuuUasdunus fold change)

sriumnufudeaunsadslunduanudulainseninwiseglunguanusiuladinglaifianuunnsiieiy
agaildudAny (A), warszAunsuanieanvesdu PTGS2 Tunquyiteny 18-34 U daruuansinaiunduyieny
35-51 U pgaiifoddny (p = 0.014) weilinuauunndtamsadflleTouifisusenindaseny 35-51 ¥
flug9e1y 52-69 U (p = m0.067) wazaeny 18-34 U fiutweny 52-69 U (p = 0.917) (B)

* Lme}mﬁuazmﬁﬁaﬁﬁzymaaﬁaﬁ p < 0.05

nsAATITRAMNFNRUSYRINISUERIRBNVRIBU PTGS2 Auausuidanunaade wazasdusenay

seneglunguadnuiulaings

AuduRuSsEnInnIswanseanvesdu PTGS2 fusyiuanuduidenuauads wanddidiuinszdunis
wansoanvesBu PTGS? lifmnuduiudedaiveddyfuseiumumudenwnsads (r = —0.085) Wuieafu
AuduTLEsEwinennsuanteanvady PTGS2 fuadusznausnanie taud thutdnd (- = 0.028) fuilulane
(r = ~0.083) Woddudlutiusiesne (r = -0.203) waalusiu (r = ~0.217) waandnile (r = 0.130) szavlusiy
09194 (r = -0.168) uagdnsuowoazlnn (r= -0.15)
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Results of the Development of Drug Safety Surveillance model in Grocery

Stores through the Rational Drug Use Policy in Chiang Rai Province

¥a551 amt

Chontira Jamjod

UNAnge

meieilifumsfnsidaufoinaietanaguuuunmaihss emasadesuelusudriuulous
nsldenegnanmnadaningessey Tnszuiunisnumdnnisees RDU Community 38aiunis3de uiady
4 swoy 1dud 1. Sumeuntsauny 2. SunounsufoR 3. nsdune 4. msagiioundu sewdiaieu nangia -
fugneu 2568 ngudegaldun i mihiiasisugussiusine wasnAiedns fuszneunisiud 320 uvs
faunulszyyu 240 au Tu 8 gunalaun g1nedesds diawu Uuan Gewiy @ewes Weua wasdoadedss
Humuruteyalagld wuutufinaunuingy iniesiled1sa1uth TWaunsu GROU & GSHP waziuudisiaruseus
sunislereanmgnadimivuszvvuild msliegsideyautadudauTmnauasdnaunmlneliada
WaNssan wan1sfined sUkuun1sdTiuddmindeeseifulduuudisianseany ldagainlunisldau
Uszunanaadn suuuunisdisraiiiamuianldifulusunsy G-RDU & G-SHP anunsaastoyaniiulnsdns
LAAINAH1933UUU Rael time lugyU Dashboard Anwin1siasundasiiuuleuts RDU Community tnefana
AruuuALIOUSiUsEnoUNIsiuduagn1snTadeue T miieludug wuiidinanuseudt Wuduain
Soway 54.27 1Wu 61.74 In1sdmineelimunzananasain Sevay 92.88 \u Seuay 44.68 AvuuUUAINTOUS
FrunslegneammmparesUservuiintuaniesay 5825 Hu 62.66 asUnauartolausULE MIRALNTULUY
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wardmiheenliegegnieunigan fuseneumshudikarlsenvuiianuseuilunisldeegwaumewes

Adnfny: JULuU Maihseds Sud msldenegvaumana

Abstract

This research is action research aimed to measure the results of the Development of drug safety
Surveillance model in Grocery Stores through the Policy for Promoting Rational Drug Use in Community in
Chiang Rai Province. The process followed the principles of the RDU Community. The research process
was divided into 4 phases 1. Planning, 2. Action, 3. Observing and 4. Reflecting. Data were collected from
July to October, 2025. The sample group was Chiang Rai health personnels, members of community

network (Home, temple, School and Government Agencies). Data collection included 320 grocery stores

Lndanstungns dnineuasisuguionrindsse Jesse 57000
Pharmacist Professional Level Chaingrai Provincial Public Health Office Chaingrai 57000
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and 240 people in the community in 8 District, Wiang Chai, Thoeng, Phan, Pa Daet, Wiang Kaen, Chiang
Khong, Chiang San and Wiang Chiang Rung. Data were gathered using focus group record, an online grocery
store survey tool “Program G-RDU & G-SHP” and Rational Drug Used Literacy tool. Data analysis was
conducted quantitatively and qualitatively by using descriptive statistics. The results of the study found
that in the past, survey grocery store model in Chiang Rai province used paper survey form which was
inconvenient and data analysis was slow. The developed grocery store survey model uses grocery store
survey “Program G-RDU & G-SHP” that can fill data via mobile phones and survey results can be displayed
real time in dashboard form. Study changes through the Community Rational Drug Use (RDU Community).
It measures Rational Drug Use Literacy in grocery owners, inspects drug sold in grocery stores, Increased
from 54.27% to 61.74% and grocery stores sales of inappropriate drugs decreased from 92.88% to 44.68%.
Rational Drug Use Literacy of public Increased from 58.25% to 62.66%. In conclusion, Developing a
surveillance model in all 4 period can solve the problem of improper drug distribution under the
participation of networks in all sectors. The surveillance model is a tool that gives grocery store
entrepreneurs knowledge and the ability to sell drugs correctly and appropriately, Rational Drug Use

Literacy, grocery owners and public to gain literacy of rational use of drugs.

Keywords: Pattern, surveillance, Grocery stores, Rational drug use (RDU)

unin

nsEnsaassuguAmunlinisldsregsanmauaiuuloueidfyvesusema uagldimuiuun
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Development of a tool for evaluation of a behavioral modification program

for health sciences
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Abstract

Behavior modification/change is a crucial component in health science, especially health
promotion and health education in population by age group. To achieve health goals, behavior
modification operations are often implemented in the form of “model” or "program" with clear steps,
activities, and resources. However, to ensure that the developed behavior modification program/model is
effective and sustainable, it should be evaluated before its implementation to ensure its appropriateness
and consistency with the principles and theories of behavior change. This research aimed to develop a
behavior modification program evaluation tool in health sciences. It is a standardized tool that can be
used as a guideline for program evaluation before its implementation. This research has been focused on
phase 1: synthesis of the conceptual framework and drafting of the tool. The results revealed that the
tool comprises four dimensions: Utility, Feasibility, Proprietary, and Accuracy. Each dimension has five

questions; each question has four options of opinion. Therefore, the total score is between 20-80 points,

Lauzansisngumans wninendusssumans Smindyusiil 12121
Faculty of Public Health Thammasat University Pathum Thani 12121
*Corresponding author : Nitikorn.p@fph.tu.ac.th
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with the cut-off 68 points (80%). The tool included an open-ended question for recommendations.

Recommendations from the research: This tool should be tested for its validity and be piloted in real
situations.

Keywords: Assessment tool, Behavioral modification, Health, Program, Tool development
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Engagement Model for Enhancing Tuberculosis Service Quality by Network
Partners in Prisons, Correctional Institutions, and 4 Referral Hospitals in

Nakhon Si Thammarat Province
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Abstract

This action research aimed to study the participatory process in improving the quality of
tuberculosis service delivery in four prisons and correctional institutions in Nakhon Si Thammarat Province,
using the PDCA (Plan-Do-Check-Act) concept. The target group consisted of 30 TB service providers from
prisons, correctional institutions, and affiliated hospitals. The study was conducted from October 2024 to
July 2025. Data were collected through document review, workflow surveys, questionnaires, and focus

group discussions. Quantitative data were analyzed using percentage, and qualitative data were analyzed

1 o - o a 2 a o . - A wow =
NANFATINYIAFTATUNIVUNG SE1YIVNINYIFNFATYINTITUNNY AUSINYIATFAT WANINUIRYIER UY]@JS’WU 12000
Master of Science Program in Biomedical Sciences, Faculty of Science, Rangsit University, Pathum Thani 12000
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using content analysis. The study revealed waste in the TB service process, including delays in chest X-ray
screening, with waiting times of 60-90 days; X-ray result waiting time of 15 days; delays in reporting and
referral services; lack of referral for household contact screening; and inadequate follow-up after prisoner
release. To address these issues, improvement strategies were jointly implemented (1) Providing mobile X-
ray services. (2) Using artificial intelligence (Al) software for X-ray interpretation, and (3) Expanding referral
and follow-up procedures. As a result of these improvement processes, a quality strategy for TB service
delivery among inmates was developed under the concept “Find fast, cure fast — the end TB strategy by
same day 3+”, comprising: 1+ Same day screening delivery: Rapid TB screening, diagnosis, and result
notification within 14 days, covering 4,887 individuals. 2+ Same day treatment delivery: Immediate
initiation of treatment within 1 day and successful treatment within 180 days for 14 patients and 3+ Same
day connection delivery: Rapid referral and linkage to post-release services within 7 days for 70
individuals. Recommendations: Mobile X-ray units should be supported in prisons, and artificial

intelligence (Al) programs should be utilized for preliminary X-ray interpretation.

Keywords: Participation, Quality of Tuberculosis Service Delivery, Network Partners
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Development of the reminder system for prevention of Catheter- associated

Urinary tract infection (6CAUTI Reminders) in Phetchabun Hospital
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Abstract

This research and development aims to develop a reminder system for preventing urinary tract
infections from catheters associated urinary tract infection (6 CAUTI Reminders) in Phetchabun Hospital.
The research consists of 3 phases: Phase 1: Analysis of infection problems and guidelines for the care of
patients with indwelling urinary catheters.; Phase 2: Developing a reminder system for 6 CAUTI Reminders,
which consists of: R1: Remind Indication, warning require indication of to need for urinary catheter to be
inserted. R2: Remind Aseptic Technique, reminder for using aseptic technique for urinary catheterization.
R3: Remind Hand hygiene, reminder for hand washing. R4: Remind Care,inter-catheter carereminder. R5:
Remind Take Off Cath,catheter removal reminder. And R6: Remind Patient self care, reminder for patients
to follow when they need to leave the catheter in by using video media. Which has been developed from
the original practice. And the third phase is the evaluation of the urinary tract infection prevention
reminder system (6 CAUTI Reminders), which is a quasi-experimental study in patients with catheters
associated admitted to Phetchabun Hospital, 2 groups, 90 patients each, with a total 180 subjects.The
study group was divided into a control group, which received the original remind format, and an
experimental group, which received remind that included increased use of video media. The research
instruments consisted of 1) a knowledge assessment form for caring for patients with indwelling urinary
catheters; 2) 6 CAUTI Reminders, video media with both images and sounds, presenting knowledge
content about types of patients who need indwelling urinary catheters, causes of urinary tract infections,
care, and guidelines for caring for patients with indwelling urinary catheters. Data were collected from July
2025 to September 2025. Quantitative data were analyzed using frequency, percentage, mean, and
standard deviation (Chi-square test), and inferential data were analyzed using a paired t-test at the 0.05
significance level.

The results of this study revealed that patients in the experimental group using 6CAUTI
Reminders had a significantly reduced infection rate of 1.3 (0.029). The mean difference in knowledge
scores of relatives in the experimental group was significantly higher than that in the control group 6.26
(3.286, -22.361, p<0.001). In conclusion, the results of this study revealed that the development of the
6CAUTI reminders system enabled personnel to better adhere to the care guidelines for patients with
indwelling urinary catheters, resulting in a reduction in the CAUTI infection rate. Therefore, the 6CAUTI

reminders system should be implemented in all wards of Phetchabun Hospital.

Keywords: The reminder system, Catheter- associated Urinary tract infection
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ABNYYIAN NANSUBIAINATUA

Kombucha from Tri-Kesornmas Thai Herbal Remedy
% a Y Y 1* &Y a dll ) 1
WYsDAN qude’ Uag agIn NluA3

ANuTuILAZIANE

BT (Kombucha) Wulaesduiiioguaimildainnisuinuilagqdunidaululedn (SCOBY:
Symbiotic Culture of Bacteria and Yeast) Ssanunsaiasuinmalusvmildnaradunsadunsd wu nsauaniin
nsmedAn uazniangalsin udsinndutagarsoengninisdanmiiiusslovisosienie (Jayabalan et al,
2014; Villarreal-Soto et al., 2018) fiseuiranunsafueuladase ann1sdnay warnsedugiauiule (da Silva
Janior et al., 2022) fuilnagelmiFsdsunonyridunadenunuihdanuuaziedosuaundugs (Massoud et al,
2022)

mswaunauaonymivasulnslve Tasiaws dfveesinasina Ssuszneusedentiuiu (Erythring
variegata Linn.) 1n@suanaia (Nelumbo nucifera Gaertn.) LLazwamQuéau (Aegle marmelos L.) fifnenmdiy
ARIANYINAUAIN WU qrSiuoyyadasy dun1ssniay wagdugadn (nsunisunndusulnes, 2541; Phadungkit
et al,, 2021; Singh et al., 2018; Chandran et al., 2020) aghslsAnu Frsuenlnelunasinddesiinsusavituag
sUuuuuilan meiannliduedesdiuminddudieuasiinuamaguamdaduumsineulandguilnagulus
wardiesogan iUy inglvintegluguuuusiuady (WHO, 2013)

n93deadsdisjadunsiamnandusinouysaindifusiaiinasing Tasaugunszuauntsndnli
wiangay ntusdunmselinnsfandnumeninisamuasmaeiivesandauriald Tiud @ ndu arudu
Al 1 pH i’mmmﬂmmaqmaLanwiauﬂa (electronic tongue) Wiotfinan s lunsussfiuganw
mmuwwmiamﬁwmwﬁmqmmw Lot msmaaquﬁmuauuaaai A3835 DPPH, ABTS assay ag Nitric
Oxide TasnTr¥aUSImasiuednuazatluesd nansiteildanunsotluldiduuuamiddunisiau
Han AUl dgunnssluluewian

(% =
IngUIzaAluNIsANE
AoNYINTduNavewFusnTinasiAduaIoshguAnTinan LaANde

KUAANITIDNUUUUINNITY

WWIRANTEONLUULIANTIY “ABNYYINAFUBIETINATINA” sfaiuns ysunisesaauigidayan
Ineithivineeansasolns leaieassandnfusiguamiidaunin Uasads uazneulandiuilaaguln
Tavendovdnnisdidey 3 Usenns Ao (1) msdmdonayulnslnefifiassmaumiae (2) msvszendldnszuaunis
wiinmedanm uag (3) MIsenuuuNanisinaenadesiunginssuguslnalugatiogiu

1. maysannisgiidalineiuineramansasisln

isugdinasinadusi fusamsaiuszneusoayulnsvanawin eud Waesntusiu inasth

VA UaznaNzausou Fulgnimandyinemainvans wu duesyyadass fun1ssnlay wazdugadn uuddn

1. v p o - < A W ow oA a o
MaﬂqmmmwmLLNuiwaumsmm ANZINGINITAVAINLAZNITAW URINGIEBNNYU INBUVANNGY 93210
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mMswdsuulanduadiidieiugrineadinmeesansdidnluayulng wu nafiuussansnmvssasiiueyya
Sasw uawnstesaauansiifsarinun ity
2. msldnszusumsusinuilauinnmAmsanw
nsruIunsusnAeuyvIedeqdunidaululedn (SCOBY) FaduszuusinvasuuailiSouasdar
vihiasuihnalusrwdfifunsadundd Faniiu wavanseangusmaiinm nswasayulnslneaduszuy
witndazyliian n1svanudesarsngnuiail (phytochemicals release) uavonaiianisiudsundandslaseaiig
vosasUsznauTiuednuienaliuesdunswin dsnalvigrssusyyadasevioqrinistanindu 9 Wity wusdnil
Fathilinmsviindy “Fausinssuiunsdued” Adsensedunueveshivelngligduogaiusssumna
3. nseanuuunandualvinzauiuguslnasul
wanfusironyrlunanldunnudenlunguiusinaildlaguamuasdosnisnadenunuiisnam
vidonunl sty wuaAnn1seenuUUNARSue sl AouywIRnasIna fdnvauziduiniesiuguamil “Aude
savfnaunden uaziinduveseutesayulng” lavanauvsLasIAMLsTIIT AR U RN niouvsn e
usTyfusifiazenn Uaoade uaziiondnuallne eadrsanulanidumanismainuaznmdnvaiveaniiyalne
lusgivanna
4. wuIRABIuInnsIuKAzAMLEIBY (Innovation and Sustainability)
uinnsauiilalifiesadmdntasilnl uidadunsdesenasdauionivglusuuuuiianansn nangild
TuszduguruLargAAIMNTTNTLIALEN (OTOP W3 local wellness product) BniladsaanAdoefunuInIIves
asdnseunselan (WHO, 2013) fiduasuliuszimasia 6']‘L%’Qﬁﬂzgapéy’ﬂLam'mﬁﬁwmmam%aﬁalmj \eaIu
LMNIQUARIAMLUUBSATINAZS By
nalagasy WIAANITERNKUY “ABNYYIINASUEIRSINETINA” Aon15ad1eassAnandmeiguan

3
{ L a
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nszUILMSHAUIANSSN “AouyyaINdIFUEeTnasIna” uanms wsenirgivasulng audiy
enlne loun WasnRudy tnasthvals uazrauzgusey ImsamaaﬂamuiwwmmmwmLLauLmaummmmumuu
Lilussenlne LW@ImﬂaﬂﬂUiuﬂ@U‘Uaﬂmiﬁ’]ﬂm%ﬁ@ﬂﬂﬂ@&ﬂumiumLmJ ANt afnayulng uazthans
afniildunanlurmiu Faldiduomisvesgduniddululedn (SCOBY: Symbiotic Culture of Bacteria and
Yeast) iilowieuuansazanersiudmiunisuin

fuseundunis sudunsuinneldanzaiuau taeld scoBY WelhAnnszurunaiudsutiana
Turmrmudunsndun3s Janfiu uazanseengninisdinm ﬂixmumwﬁﬂﬁﬁhEJWmiWQﬂwmﬁmﬂagulwﬂﬁ%%
mawdsuuasevanudesesnunluguiiiussavsnmmstanmgeiu

a1 vi1n1s IiasigresAausneunivaiivewdndu lnganzUSinuasiiueyyadate
el dustTadnenwmsaunmveaiesiiu Mntuiinis nadeugvismaianin #1638 DPPH waz ABTS assay
WleUsziiuanuaansalunsiueyyadasvoINan s

anvheims Useidiugunmmeszamduianazanufienelovesfuilag aseuaquénud ndu savd
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1. Kaundundadust wissduguamainayulnslve Adsavifnaundon Audty uasdauamis
laguInses

2. annsathluuszgndldlusedv gy ieasamdnfusiviosfiufityanuia

3. M dudunuulunisimundndurguainlinesiualie wazduaiuuwida “winnssuangfidynyn
Vit Wanunsaudstulusannguainssiuainald

wansznuiinduannisinluldussTen

1. Bamswgho: uyamlituayulsineuasifuslusa aeeldliudinumsnsuasgumy

2. Bedsnn: duaunisuilnaeiesiuguan annsfioniadesiudifithnauasaiBugs

3. @eianss: ousnvuasenenssinnuioilnglinseglusuuuuiinfuindinasls

4. Fivms: afrsesdanuslmisunisnaunaiumaluladnsninfuindangnuenans o
wAnAnusigunimesnaddu
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nswaLIuazUsEiiuanWRaLANE a1 sainlungratumalulad ZnAl-LDH
Anti-Acne Gel Containing Piper betle Leaf Extract Loaded in ZnAl-LDH

1%

W3uan ekar U uay nilug) watle !

ANuTuILAZIANE

31 (Acne vulgaris) Wun1gi3efavadlsafiavisiinuves Tnsianislufegunasingjeny 20-25 T
17NN 85% maﬂﬂismﬂﬁuﬁhﬁaﬁlmsJiJixaU{]zymfﬁa (Zaenglein et al,, 2016) lnsdanmsainuatedadesuiu
i Analslaunavessesluy mgaduesyuuy Mandslusiuinniiu uaznshnide P. acnes ansedumssniay
VBRI (Dréno et al., 2018) gym@dldifissdanasuauny widilnansenudenmnmdin Wy ANuAsen
ANINNAIID LazN1zTuLAsT (Samuels et al., 2020) LLm‘V]’NﬂTiiﬂ‘ma’ﬂu‘Uﬁ]ﬁmu L%u benzoyL peroxide,
retinoids uazenUfiue uillsinad winelmaanadiafies sudinnziesvesde P. acnes fiiutu (Patel et al,
2020) FuAnnrmdosn iR RAnSusisnAMIdenivasade Tussansnm uazannadrafes

anulnslng Tnslanzlung (Piper betle) Id3uanuaulaiosnndgvssunuaiie dumsdniau uas
frusyyadase (Dhiwar et al,, 2025; Sonphakdi et al,, 2024; Nayaka et al, 2021) a1sd1Agylulung 1wy
eugenol, chavicol a¥ hydroxychavicol ﬁqméﬁugﬂL%a P. acnes L7 LleiuUsranininassansadia
Jawaluladuily ZnAlLayered Double Hydroxide (ZnAl-LDH) unl#idudann (carrier) Tunasaauauns
Uanudesanseangns deillassadretudenilannsadniiuuasanudesansediasoiiios (Rives et al, 2013;
Kumari et al., 2023)

Fatdu nrswaumalulad ZnAl-LDH fuansaralung Suduuumsdmifivaodiuaunsia Jssansam
LLazﬁ’ﬂamwiumiwmmLasummqaagulwwﬂaamaLLaqummw

WqUszasAlumsAne

waufuFrayulnsfuuuuiiinisussdiy Ussavsamlunisiude Pacnes uasdiuouyadaszuay
msUsziunsUanUaeslngldansaialung (Piper betle) Saufuanuilu ZnAl-LDH ialfiuauasi uazauAN
nstanudesanseenguiseseiiusydndam

HUAANITIDNUUUUINNITY
wuwaRananvesuinnssuigaiu nsysanisgidggrayulnslnedrdumalulaguiluadelng

o o

dieLfiudszavsnmuaaunsivesasoongnilundniusinydions nedonld arsadalung Feilarsddy
naneada laun eugenol, chavicol wagu hydroxychavicol ﬁﬁqwéﬁﬂm‘%}a Propionibacterium acnes (P. acnes)
Aun1sdntay wazdiueyyadase eg1alsinu arsadnainayulnsdrviuuindnddedidadiu auline
(instability) sioweas AIUTOU %30 pH LLaxa’mg_jQJLﬁaqwéLﬁaaQ”Lumﬁmﬁm%lﬁuiwzL’;m‘mu

daudtymdinan vuideiiseenuuunisihdsanseangnilasld Yasuilu ZnAl-Layered Double
Hydroxide (ZnALLDH) daduansusznousiunididwouiiilaswadadudousiu (layered structure) @snsafnuiu

luanavesanseongnstiseninetu wazees o Yanddeseenuiagndn 4 nmsvilvansadalungedlusluuy

1 o < v a = = = v » oa a o
Maﬂ@(ﬂiﬂ'ﬁLLWVlﬁJLLNUVLWEJ‘UQJ%G] AUZINYINTTFVAINLAZNITAWT UIINYIQLNAY INYUVANNEY 93210
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“ZnAl-LDH/Piper betle complex” ag@a8lanseangni Laﬁmmwmamﬁqﬂsﬁu UanUdeeldagreniuny
(controlled release) WagAsszavBamlfuuniuuuasaiaiiald

Tunseenuuugnsiulaausiuds fuudalst ZnALLDH siwhilidusamn (carrien) iionszarsansaria
vuivildldeseasiuane nieumuaudnsimsanUdeslaseglutaamivasausenissudade p. acnes uay
annssniauvesin wanlddinuanti soulou liszaeifesiofiani limileaunueznus uarlinimidnidu
auwrarld uenaniuuadnniseanuuudidiais anudsdu (sustainability) InewdenldingAuainsssumi
Uaonferedaunndon uazaenadesiuanudesnisvesiuilnagalifivemndn fausiansssuuadslinadng
leuwihmdeRninanseildansei 1wy benzoyl peroxide 138 retinoids dwinreliinnisszaeiios

Fafu waududinnansafalungsiuiu ZnAl-LDH Tadu u¥anssudsuaunany (Hybrid Innovation) i
sweudaneansayulnglne tndymans uazanmansuiluddety enoulandiedu Jszavsam A
Uaenfs Anuasi uazanuisuvestdnsdas ludonduduazidinnis

NILUIUNITANTUIU/NTTUIUNTAHUINIANT Y
MaiAIuIANTIN “Waufudanarsatnlungsiudu ZnAlLLDH” Ussnaude 3 dunoundn ldud
NssENaNsan NIFUATIEIKALUTIIANTANALY ZNAL-LDH Wagn1simun-UseiliunmunInYesgnsias il
1. mswSguansadalung lungangnyinAuazen AL unaslden LazannaIsenIuea 70%
Mndunsesuarsnmedvhazarsneliauduan welildasatnduduiinnuamussansesngn’
2. NM3dUATILR ZnAL-LDH Uagn15us39a15ann ZnAl-LDH gnin3eunigis co-precipitation 31n@13
#98u Zn(NO3)2 waz ANO3)3 mmful,ammiaﬁ’miuwgmlﬂLﬁ'a’lﬁﬂ,ﬁmmumm%aﬂuimaa%’]a%usuaa LDH
wenses a1 wasibiwisnewtlUldluansiea
3. s kazUsvduaunmvonaaududs wagnndoulagld Carbopol 940 Wuansadraiewa
FundiweTuiiioifiua1ugutu wazUsuat pH #2e triethanolamine Iaglutag 5.5-6.0 91nduifin ZnAl-
LDH/Piper betle aﬁugmauvlﬁl,ﬁawaLﬁauaﬁ%aua
4. miﬂszLﬁu@mmwmamﬁmeﬁmamquﬁnﬁ
4.1 &nwuenenenin: nsaeud nau eduda uazemuamhiaueveaieian
4.2 #1 pH: Jaen pH WisWiwianzauiuRmih (5.5-6.0)
4.3 amumile (Viscosity): Maaaufeiaiesinmnuniaitennasouanuasivonieins
4.4 M3n3zAe6 (Spreadability): Uszidiuanuanansalunsindeuuiia
4.5 NINAABUAINAIAT (Stability test): LAvwaluan1Ivgamgfisng 9 (4°C, 25°C, 40°C) lunian
1-3 ifeu ieusuifiunsAsunUasesd nau ieduida uazen

nsirlulduselevd
1. T 8udunuy nvdenanulnsusuds fasndouariiuszansnings
2. mmmm’aaamL%awm%ﬂuqmammiuLﬂ%‘laqe%mﬂasgulwsﬁgﬂuﬂizmmaw’wﬂszma
3. Wuwumnsliguszneunisiimalulad ZnALLDH snldfuansafaasulnsdy ileifiuadosnmuay
UseAnBnmveInaninu
(L%

nansenunaduannisuntulguselesd

a

1 @93vns: adsesdanuslmisunmsdssendmalulaguluivayulnsinglunsdiens
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Liquid hand soap with biodegradable beads for Hygiene
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Abstract

Proper handwashing following the World Health Organization (WHO) standard procedures is a
key mechanism for reducing the transmission of pathogens in both community and healthcare settings.
However, empirical evidence shows that many individuals and healthcare personnel still fail to perform
all required steps and do not wash their hands for the recommended duration, resulting in continued risks
of microbial contamination and subsequent health problems. To address these limitations, an innovation
was developed to enhance the effectiveness of handwashing. The objective was to design and develop a
handwashing soap that helps regulate washing time, improves coverage of handwashing motions, and
enhances overall handwashing quality in accordance with WHO standards. This was achieved using the
Design Thinking process comprising five stages: (1) Empathize—exploring users’ behaviors and challenges,
which revealed that handwashing often lacks all 7 steps, lasts less than 20 seconds, and users are
concerned about skin dryness; (2) Define—identifying key problems, including lack of motivation, absence
of tools that guide timing, and the need for gentler products; (3) Ideate—generating possible solutions,
leading to the idea of incorporating dissolvable biobeads into the soap alongside natural ingredients; (4)
Prototype—developing a prototype with biobeads designed to dissolve within 10-15 seconds, serving as a
time cue and encouraging continuous rubbing until reaching 20 seconds, consistent with the concept of
self-regulation. The formula was enhanced with natural extracts such as aloe vera, glycerin, and
lemongrass essential oil to improve moisture, reduce irritation, and provide antimicrobial benefits, along
with adjusting the pH to 5.5-7.0 and adding BKC to increase antimicrobial efficacy; and (5) Test—
laboratory testing demonstrated significant reductions in bacterial counts, and trials with 54 public health
students showed over 90% satisfaction regarding cleanliness, scent, mildness, and moisture. Users also
washed their hands longer, approaching or exceeding 20 seconds, without signs of irritation. Given these
properties, the dissolvable-biobead handwashing soap innovation shows strong potential to promote
proper handwashing behaviors that comply with WHO standards. It is suitable for use in schools, hospitals,
childcare centers, government offices, communities, and households. The dissolvable beads create a fun,
engaging, and participatory handwashing experience, especially among children and youth, while
remaining gentle on the skin and environmentally friendly. Thus, this innovation holds significant promise

for reducing pathogen transmission and promoting sustainable hand hygiene.

Keywords: Handwashing, Biobeads, Soap
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Low-Cost Thermochromic Heat-Stroke Wristband
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Abstract

The innovation project “Temperature-Sensitive Color-Changing Wristband for Heatstroke
Prevention” was developed to create a low-cost thermochromic wristband that visibly changes color
according to rising skin temperature. The project applies a systematic design thinking process.

In the Empathize stage, field observations and questionnaires were conducted among outdoor
workers to understand their daily routines and real user needs. In the Define stage, the core problem was
synthesized as: “Users need an immediate, visible heat warning signal that requires no electricity or digital
technology and does not interfere with outdoor work.” Key required features were identified, including
clear outdoor color visibility, skin-friendly materials, and low production cost.

During the Ideate stage, brainstorming with experts and target users led to the concept of
a thermochromic color-changing wristband using thermochromic pigment as the temperature indicator.
Prototype concepts were screened using a five-dimension criterion: signal clarity, convenience, durability,
safety, and cost.

In the Prototype stage, a technology readiness level of TRL 3-4 was achieved by producing
a wristband made from skin-grade silicone mixed with thermochromic pigment. The color-change
thresholds were set at approximately 35 + 1 °C (fading) and < 20 °C (darkening). Stability tests were
performed for UV exposure, sweat, dust, and more than 1,000 bending cycles.

The Test stage involved 14-day field testing (N = 30). Results showed a color-change response
time (tgg) of < 10 seconds, 95% correct signal interpretation, no irritation in the 24-48-hour patch test,
and improved user behaviors such as taking breaks or drinking water when the color faded.

The improved Version 2 features a thinner, more comfortable wrist fit, increased flexibility, and
a reduced cost of < 30 THB, while maintaining safety (free from heavy metals and microplastics). It is
washable, reusable, and packaged using recycled paper.

Overall, the results confirm that the wristband provides a clear heat warning signal, is easy to
use, low-cost, and supports preventive health behavior. It shows strong potential for scaling to community-
level production, local government use, summer heat-risk communication in public health policy, and

future development into intellectual property.

Keywords: color-changing wristband, thermochromic pigment, heat stroke, health innovation, heat prevention
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The Application of Thai Traditional Medicine in the Management of Type 2
Diabetes Mellitus Patients at Sub - district Health Promotion Hospital in
Narathiwat Province

13500 Mesannst, o3vie WWengassad, wag Taun Yusiv?

Wannapa Yongsata'” Oratai Neamsuvan', and Vadhana Jayathavaj’
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Abstract

This study investigated the application of Thai Traditional Medicine (TTM) in managing type 2
diabetes mellitus at Sub-district Health Promoting Hospitals in Narathiwat Province. An exploratory survey
was conducted using online questionnaires from 32 TTM practitioners. All practitioners (100%) used herbal
medicines, and 78.13-96.9% also applied therapeutic procedures. Commonly used herbs included
Momordica charantia, Gynura procumbens, Hibiscus sabdariffa, Pandanus amaryllifolius, Stevia rebaudiana,
Benjakul, and Triphala. Patients with complications received specific herbs and referrals to modern
medicine. Only mild side effects, such as acid reflux and dizziness, were reported and were manageable.

In conclusion, TTM plays an essential role in primary healthcare by reducing symptoms, improving quality

'gudidbuaruinnssunvmansuiulng augn1sunnduslng aminedeasaiuasuns Sminaswal 90110
Zganivinsunmdunulng Auganivaans wninedeunusiil Ywiaunusiil 12000

Traditional Thai Medical Research and Innovation Center, Faculty of Thai Traditional Medicine, Prince of Songkhla
University, Hat Yai, Songkhla Province , Thailand

2Department of Thai Traditional Medicine, Faculty of Allied Health Sciences, Pathum Thani University, Pathum Thani
Province 12000

*Corresponding author: wannapa.psu@gmail.com
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of life, and ensuring safety. Integration into the healthcare system should be strengthened to enhance

holistic care.

Keywords: type 2 diabetes mellitus, sub-district health promoting hospital (SHPH), traditional Thai medicine,
Narathiwat Province
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Uszwalnefinisiamuaniunisailsnlsifiasedoss (NCDs) #uszuuadsdeyagunim (Health Data
Center; HDC) v83n3znsas1sugy dudundssdloddglunisifudoyanimyn nsdnfsudnng uaznadng
mssnwilussiudminuaziunuinis unumaes HOC viuihdugiudeyananslunissiusandeya 43 wiluain
mieUINIeng q wu Tsmeuna uar Tsmeiunadaasuguniwsua. il sofenudid Tadde 1y S0
nsdnnseslsauinau arwiiladings wavssduimaazasluiden HbAlc vesiiaeldosnasaides @ifnaw
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The wisdom of massage to stimulate milk flow in postpartum mothers from

Toh Bidan in Songkhla province
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Abstract

Breast milk is vital for the infant’s development and healthy growth. It is the most valuable,
clean, and economical source of nutrition for newborns. This qualitative study aimed to explore the traditional
breast massage techniques used by Toh Bidan (traditional Malay midwives) in Songkhla Province to stimulate
milk flow in postpartum mothers, and to compare the massage positions with anatomical structures. Data
were collected through semi-structured and in-depth interviews combined with non-participant observation.
The knowledge was analyzed descriptively and categorized thematically. The findings revealed that breast
massage was performed after a full-body muscle relaxation massage. The main Toh Bidan breast massage
techniques included: pressing or pulling the chest muscle above the midpoint of the armpit, circular breast
kneading, rhythmic nipple stimulation through gentle pulling or squeezing, and combing from the base of
the breast toward the areola. A common technique identified among all five Toh Bidan practitioners was
pressing or pulling the chest muscle above the midpoint of the armpit, which they referred to as the “milk
line.” The Toh Bidan breast massage method is a distinctive cultural practice that should be preserved and

further developed for potential clinical application.

Keywords: Breast massage, Wisdom, Muslim Folk Midwives
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N1SANYINIANUIYUADATEUALONTATUNTONLEUVRIRANTU AL UL NUN WAL
AsuaiUsdunduuan
Potential Antioxidant and Anti-inflammatory Activities of a Traditional Herbal

Formulation for the Development of a Massage Oil Spray

95 Fesy!, sl @1wafed!, 53103 guns’, sua Ain¥nnans’, uay gniyaun Adann’
Kausar Tuera', Rohaning Awaekuechi', Tarapomn Suntorn?, Yamon Pitakpawasutthi', and Sukanjana

Kamlungmak""

UNANED

srsuassinifuuinayulnsysenoudeaulng 5 9iin 1éur uiaudy (Clerodendrum infortunatum)
lwa (Zingiber montanum) aiiudu (Curcuma longa) twass&eans (Cissus quadrangularis) wazinideu (Cleome
viscosa) 1uAdeiiiinguszasdifiodnugnidueyyadasy Usumansusznoufluednimunuazrailiuoss
wavan s fuaséintuuan TagFuannswauaulnsiunaziden mﬂﬁ?uﬁwdauwamaguiwsﬁm’m
30 n¥u Tumesluthifunds 200 ml figungii 50-60°C uw 60 wIf MsnagouqNEFuayyadaszhlngldis
2,2-diphenyl-1-picrylhydrazyl (DPPH assay) wa¥ Nitric Oxide (NO) Radical Scavenging Assays Usunadansusenau
fuednvanuniasizfingld Folin-Ciocalteu reagent wazUSunaansuszneunanliusssdinanuninlneld
Aluminum Chloride Colorimetric Assay wanannd ladnnswaiuismvasdunfuunludadiuiiunnsieiu
Tnowaufuarsataayulnsdild sivasditunaiinfiandnifueyyadaseqs Tnefien IC50 ann1smaaoy
DPPH waiz NO Wiy 0.97 uaw 49.09 me/mL mudsu Usinmansuseneuiluednimunsiiiu 109.19 + 30.90
mg GAE/g extract wavUSunaarsnalauesdsenuaviafy 10.39 + 0.24 mg QE/g extract NAN15338@TUN
arsataayulnsanauulnglneds 5 siaflqniduoyyadasy atfuayumslémugitygritutnlunisussm
omstnndunile uenani ssvawsdihiuueayulnsdaiidneamlunmsiauiusde susiusameinisun
dwsutinfum

v v
LY o

AdAey: awUsdusiy, diduwe, grsdueyyadasy, gnsmunisanay, dnfu

Abstract
The herbal massage oil spray formulation consists of five medicinal plants: Clerodendrum
infortunatum, Zingiber montanum, Curcuma longa, Cissus quadrangularis and Cleome viscosa. The objective of

this study was to investigate the antioxidant activity, total phenolic content, total flavonoid content, and

angmsnsunmdunulnedndin aagine1n1sgunmuaznsivg uninerdevina Inenunings 93210
Zdninenmaninisiviuaznmsesniidsnedudin AueINeINTFUANKAZNNIAN I INeTdeTinBu Ieunings 93210
Thai Traditional Medicine Program, Faculty of Health and Sport Sciences, Thaksin University, Phatthalung Campus
Phatthalung Province 93210

2Sports and Exercise Science Programs, Faculty of Health and Sport Sciences, Thaksin University, Phatthalung Campus
Phatthalung Province 93210
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the development of a herbal massage oil spray formulation. The preparation process began by mixing
finely ground herbal materials, after which 30 ¢ of the herbal mixture were deep-fried in 200 mL of palm
oil at a temperature of 50-60°C for 60 minutes. The antioxidant activity was evaluated using 2,2-diphenyl-
1-picrylhydrazyl (DPPH) and nitric oxide (NO) radical scavenging assays. The total phenolic content was
determined using the Folin-Ciocalteu reagent, while the total flavonoid content was measured using
the aluminum chloride colorimetric assay. In addition, various formulations of the herbal massage oil
spray were developed by incorporating different ratios of the herbal extracts. The optimal formulation
demonstrated strong antioxidant activity, with IC50 values of 0.97 and 49.09 mg/mL from the DPPH and
NO assays, respectively. The total phenolic content was 109.19 + 30.90 mg GAE/g extract, and the total
flavonoid content was 10.39 + 0.24 mg QE/g extract. The findings indicate that the extracts from the five
selected Thai medicinal plants possess antioxidant properties, supporting their traditional use for relieving
muscle pain and inflammation. Furthermore, the herbal massage oil spray formulation shows potential for
development as a pain relief product for athletes.

Keywords: Oil spray, Massage oil, Anti-inflammatory, Antioxidant, Athlete

unin

pmsndunienazdusnavannsaifatuldieannisldnusnemnivlunieldsuusinszunn
Tnsamzlunguinfwnazgfioondidsnofudszd fuindosldszoznailunisinwideud sy anvnues
nsinemsunduresnduieutiliity 2 Snvazudn fe msuimduainussaeuen wWu msznziusring
maduin SsormhliAnnmsind wisednunvesdlonduile warnisuaduanmmaimenduiieosngunss
W nMssenusenniuly MsEui YR 9 oSN iAumss msuadusindmersiliAnnisanua
ypmaendenosnmelundmiie dwaliAnensuin v uasedeulmaun Gsias, 2564) Tngszdunsuadu
yosndnnioannsnutseontdiiu 3 sziu dausszdud 1 Fadumsinnavendulondudedivadniios aufs
seduil 3 Fadunisinvevesndranieuinndy 50% vivliussiureanduieuaznisviuanasediadaiay
(131, 2565)

Tudagtuernisurandudoanunsonuldlunangueny Heannisiau madufivg vienisldeu
nEniooehilignis Tnstsusamidesiufonsindeusazudsunginssusufunsldomaeusniioan
onsthauazdniay swnmeuenildusamennsinndieivaneguiuy 1éun geabu ansfeu gsiiasen
ussm1e1n1sdntaulungu Non-steroidal Anti-inflammatory Drugs (NSAIDs) uazgnsayulus deusazvia
finauauiAlunisusamensfiuansneiull gasidusztisanonstindeundunazanuin drugnsseutionas
nénileuazanernisuiniiest vazfiemiifidaen NSAIDs azeengrdiunsSnaulnense uwiliaudsse
mﬁLLﬁﬁaﬁxmaLﬁaaﬁmﬁqmmdwqmgu 9 (My-best, 2024)

TudagtuinuldunisldudaSusiagulnsuniu esnndaudasnfogeazamisolinaan
nmsdnauldlndidssiveunutlagiu ayulnsinevarsviadnisfnwimuidionidueyyadassuazqnid
nsonLEY LU twa (Zingiber montanum) ﬁﬁmiﬁﬁﬁm‘d’mé’ugﬂwu%ﬁ Cyclooxygenase waz Lipoxygenase &4
NafonsTUILNISENLEY iUt (Curcuma longa) ﬁﬁamﬂa%@ﬁuﬂiwammmﬁmﬂ%’auazmuﬁmm (@inau
nNYATHaTaNNIUTMIngSuUNS, 2563) Taudanysden (Cissus quadrangularis) wazsnideuil (Cleome viscosa)
AflseauindisanensUinuaziunisenaulas (Disthai, 2017)
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wandsusiisuuaslutagiuiinsiauediseidedimnganiuladdladvelduniu Tnsaniiu
AfusUuuuresnatunientuienaldnuliiaznn Iagniaulitsuuuy “awsdihifunn fausaldauldie
Falla Twdleamuesvuy weswanaznn wangduifleantidsmeiiulsed edrdlsfinu windasiasdinduun
dnilvgfluiesmanadalaildthasulnslneunlidudunauman Sadulenmaddnllunsiaundnfasiagulnslne
Tlyarfinuazannsoudedumanisaanals

Azt Tl ualafinyimetanissuadssihiunnnnayulnsieduiiignsiueyyadassuay
gviddunssniau Tnefadonasulns 5 vin léun wisudy (Clerodendrum viscosum) Twa (Zingiber montanum)
aiiudu (Curcuma longa) wsdsaine (Cissus quadransularis) wazindeull (Cleome viscosa) lefnwisnsadn
asulns ailiolwldudnfusialsdihiuunayulnsiifauanifiteusmennsdniauwazenisuinnduie
Tutinfwldegsdivssansnin Snfsdsaunsaroseninmundundnfusidmdes adsyaduislsiuasyulng
vioatulne warduaSuasvgiaguvulusunag

[

ngUszasAlun1sAne

1. ilefngvidiueyyadaszvesasatindiusayulnsviesiu

2. WleAnwiUinaituednuesasadaifusayulnsviesiu

3. eAnwUTinamanlussvesansatinsi fusasulnsiosiu

4. fowanssuastiduneiifdunauresasataiuenayulnsviosiu

nToULUIAALBTANYAFIU(EH)

&9
v
=

Mnmsfnuidenssll Anwigvddueyuadass Usina Phenolic ua Flavonoid 1esansafinaIniiu
anulnsviesiu MnunAnuazmsmumunddeiiinfudssiuidne delshuidunseuuufnvesnuids
fnunliasulnsfifignidunisdniaviie ayulnsviosdiu Gnuiudy wilne wieiudu wmesdenn way
Tudnideuf) dmusliduiuusiy uasihumeaeugvisdueyyadass Usinal Phenolic uag Flavonoid fan1w 1
uagtunouMIRLIuMsataLasnaeugrivesalnsasiu fanm 2

AauUseu AU
ansanasisuenayulng > o gUEFIUNTOUYADATY
Vioshiu e U3U19 Phenolic k@ Flavonoid

A 1 AuUsAY fakUseu
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fi’]’mmaguvl,mmﬂmiaaﬁﬁwﬁuﬁiué’wmamuwu Janinings

v

nsanassusayulnsieInentutiiv

v

NAABUGYVITATUOYLABATE USUIM Phenolic Wag Flavonoid

A 2 FupeuNsAliunsainuasngeugvisveayulnsviesdu

/MUY
Amsafinayulnadetsiy
1. maaseaayulng
Sosoualnslaeivayulneits 5 9da Wud sinuaudy wilve wheiuiu wmesdenn uay
Tusfnideufl anduneruwyy Sinings ndsmnduthiundisheuazen Fuduiubn waztluauigamgs
65 °C \uiian 48 §alus vuivluussyiusintnadniigumniies
2. maafiadenisvanlutisiu
wissuaulnsuians 5 viin Tudadiudemsed 1 $1uau 5 diu anduludadieneaianisiurd
200 mL ssllnnudouiigamnd 50-60 °C thayulnsdanduiivdesilunenluisunduiinslnl inonaudnuue
Fhifudey mntunsesfetirmundildihduilifingney thandainin wagduam % yield devhtugu
udumaslumyugiianansodacliain wasiulilugamniivies daamil 3

71319 1 usnsdulsEnauvasisueayulnsvioadiu

wunaay (dm1)

dauusznau PR PR P o P
A13un 1 A13un 2 A13uR 3 f15un 4 f15U% 5
INUNINEY 1 2 3 4 5
wilna 1 1 1 1 1
ity 1 1 1 1 1
LOLNY TN 1 1 1 1 1
Tudindeud 1 1 1 1 1
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1) miwﬂaaquéé’ﬂuaqa&aﬁaizé\"w%‘s’mi 2,2-diphenyl-1-picrylhydrazyl (DPPH assay) (cig)§l,
2562)
W3ENE1582a18 DPPH 0.05 mM (20 pg/mL) (DPPH 1 mg: EtOH 50 mL) uagin3suansasansuinggiu
Gallic acid 0.1 mg/mL (Gallic acid 0.2 mg: EtOH 2 mL) 91ntudeanslidaudady 100, 50, 25, 125, 6.25, 3.13
ug/mL M3 8UA1TALAI8A19813 5 mg/mL (@15ain@19813 20 mg: Propylene Glycol 4 mL) gnuidoanslad
AULUNTY 100, 50, 25, 12.5, 6.25, 3.13, 1.56 pg/mL 14 Microplate 96 well lagld Blank of control (H;0 100 uL:
EtOH 100 pL) Control of standard (H,O 100 uL: DPPH 100 ulL) Standard (Gallic acid 100 pL: DPPH 100 pL)
Control of samples (EtOH 100 plL: DPPH 100 pL) Samples (Sample 100 pL: DPPH 100 plL) Sample blank (Sample
100 ul: EtOH 100 pL) welkanswaudniud daiel3aidadunan 30 uni LLaxi’mmmi@mﬂﬁuumﬁ 520 nm
#1128 Microplate reader FINITNAABININUA 3 1 waynI % DPPH radical inhibition éhaqmi % DPPH radical
inhibition = [(A-(B-Q))/Al x 100
ilo A fio mnsganduuasesansazans DPPH Aliflansnagou (Control)
B fio Ansgendunasvesansazans DPPH Aiflansvaaey (Sample)
Cho ﬁ'1ma@ﬂﬂﬁuu,awaqmimaauﬁlﬂﬁmiaxma DPPH (Sample blank)
2) mimaauqw%‘ﬁﬂua%aaaszﬁwﬁ%ms Nitric oxide radical scavenging activity (NO) (aig3e,
2562)
azany 2 mL Sodium nitroprusside (SNP) (10 mM) Waufvu 500 ul Phosphate buffer saline (50 mM)
uagNaNAy 500 pL maaayulwaﬁmwwﬁm%whm (7.81, 15.62, 31.25, 62.5, 125, 250, 500 wag 1000 ug/mL) lnald
Quercetin uansansgIU (20, 40, 80, 100, 200 pg/ml) Uusegafigamniivies iWunan 150 udl adegns
1 mlL Haufy Greiss reagent 1 mL Yaidutnan 30 unil wazinAnisganduuasiinaiueraady 540 nm
#8 Microplate reader
3) mMeAaseEnUunaansUsenauluaaniiavan (Yang et al., 2010)
memUBnafiuednyaldasadnanmusaulnsiehuuazasnmsgiu Galic acd Amudadusin 4
1.6 mL wauiu Folin-ciocalteu reagent (1399196178 Propylene glycol 10 i1 Tneu3unns) Usunag 100 ul Al
5 un{l figaungiivio s NayCOs (7.5% W/v) UFanms 300 pL Adliuu 30 wnit figaumgdl 40 °C Yadrnisganiu
wasfinaue1IAAY 765 nm faewades Microplate reader Wisuifisufunuasdmusinaiiuednsiuluaisadn
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Taswssuifisuaiialdfunsmunsgudasdouanaisazats Gallic acid Tumiiefiadnuauyavesnsa Galic
FONTUVDIAITAIDENIAT (Mg GAE/g DW)
4) nsvvsuraranTiusedianuadie3sozgiifisuanalsd (ALCL) (Moragot Chatatikun &
Anchalee Chiabchalard, 2013)
L@%Uumi&haa"mmiaﬁmazgulmﬁmmL%usz’fu 0.2, 0.4, 0.8, uaz 1.2 ug/mL waz Quercetin Ww3eud
ANLTNTY 0.05, 0.1, 0.15, 0.2 ay 0.25 ug/mL 11619813 1 mL L@y Propylene glycol 2 mL L@y 5% NaNO,
3 mL 1fisl 10% ALCL 0.3 mL VaeelsivinuFAsenflgumniivieaduna 6 unfl 1fin 1M NaOH 2 mL uazuuuianms
#eindulu Volumetric 10 mL dhlu¥adinisgandunasiiaanuenadu 510 m o uiinamailauseds
Jieuifu Quercetin 91ngms ansUsznauTiuoaniiavin = [ (A510-8/M] x D
A510 fle AnsgandulasiaNeNIAdY 510 nm
B fio 9N Y Y8N35 mlLIMsgIu Quercetin
M fi® ANANTUYDINTINLINTFIU Quercetin
D fi® AIN15138319%09 IR 9ANTANA
5) MawaLhaUssifuweiifdunsuvasssatamiusayulwsiediu
nsWauvastintunnesdndensuayulnsiosiuiidianiundudmusznaulusidy
waufuthifunouszve 1WA wunea fuau n3ys lwdnsidiu 1:1:1 2:1:1 wag 3:1:1 990U 3 f5U A 2

P13 2 uaneinSuaUssunsiuuaniidiunauvasarsaiadsueayulnsiasdiu

. Usuna (g) v do o o
dauusznau wiilua1su
F1 F2 F3
ansarasi3ugnaulnsviosiu (oaluriii) 60 60 60  dunaudAny
Yhifumenseme Wuvea ey MSYS Fviazaneisiu/uianay
(Fnsdu 1:1:1) %0 _ )
Yhifumenseme Wuvea Aulay MSYs Fviazaneisiu/uianay
(®n51du 2:1:1) _ 0 _
ﬁ:ﬁuﬁamsma WUNOR WY NNTYT ) ) 00 fviaraneingiu/usinay

(amg1@U 3:1:1)

NANISANEI

wansanadnFugtayulnsiasiy

wansarasfusasulnsviesduiewaumuasdintuuan Taesnsmendaeiitulady wudn
Ifansaraifidnvaziiureanamindivies thumiesazvesansadadudusiiugiasyulnsvieaiu (% yield)
wut ansafaduduiivenayulnsiosiuithuiinuiiu 107.1 ¢ Anduferavansatadudu witu 71.3

KA VAREURVS A TUMIS NIEUTesESE AR E UBasUlnsTia Ry

1. Namimaaquéﬁ'maqyjaﬁai::é'w%%mi 2,2-diphenyl-1-picrylhydrazyl (DPPH assay)

NANTVAAD UV HUOYY B Asz YR sartar3Ualnsiasiuf 1675 DPPH assay Yarnsiasuuas

MsgAnAUMASTIPLETIAAL 517 nm ThmsAlaszivan (s, InelUSeuifisuiuansuinsgiunsaueaneson (Ascorbic
acid) NaNISNAADUNUIN miaﬁmcﬁﬁ’umagulmﬁaaﬁuﬁﬁuﬁ 1-5 1A ICs WiNAU 0.76 mg/mL, 0.99 mg/mL, 4.04
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mg/mL, 0.97 mg/mL uag 1.13 mg/mlL muddy welflsuiuaisuinsgiu Ascorbic acid fifn ICso iy 4.09
pg/mL A9R179 3

4 L o o/ Q' a.
TN 3 uaRINSHIUaYLadaszuRsETaiaf U dyulnsiasufae3s DPPH

#156129819 DPPH assay ICso (mg/mL)
Ui 1 0.76
3T 2 0.99
f3udi 3 4.04
fdudl 4 097
Uil 5 113
Ascorbic acid 4.09 pg/mL

1. msmaauqw%‘é\'ﬂua%aﬁmzﬁ'sﬂ%‘énﬁ Nitric oxide radical scavenging activity (NO)
nanIsMAABUNSFIueYYadaTzveeiIustayulnsvioafiudaeidnng Nitric oxide radical
scavenging activity Lﬁaw%‘amﬁauﬁumimmgm Gallic acid wuin miaﬁ’mﬁw%’uawagulwsﬁaaﬁuﬁw%’uﬁ 1-5
fifn ICso WU 52.37 me/mL, 50.92 me/mL, 51.53 me/mL, 49.09 mg/mL wa 51.28 me/mL mudsu dlewfieuiiu
a150M537U Gallic acid 61 1Csp 52.70 pg/mL 991319 4

M9 4 uansgrsiuayyadeaszvatarsanaiifusayulnsiiosiudieds NO

#195629819 Nitric Oxide ICso (mg/mL)
il 1 5237
Fsuil 2 50.92
3T 3 51.53
m3udi 4 49.09
3Tl 5 51.28
Gallic acid 5270 pg/mL

2. Viunaansusznauitunansiuvesansanadfuenayulnsiiasiu
NNMFIRTgEUTnaiudnnvesmsataisusayulnsiesiu TaewSsuifisuiunsviinnsgiu
nsAuNaan (Gallic acid) Aiflaun1sidunss fe y = -1E-06x2 + 0.001x + 0.0412, R? = 0.9983 WU ansarinayulng
Viosdusmiudl 1-5 fuSurmansusznaufiuedniiAvinfu 78.61 + 30.70 mg GAE/g extract, 35.03 + 2.16 mg
GAE/g extract, 181.29 + 10.48 mg GAE/g extract, 109.19 + 30.90 mg GAE/g extract kg 4591 + 1.11 mg
GAE/g extract #Ua1AU FIRI519 5
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M1519 5 kanausunaE1sUsENauRUNansINvaIaNsaNARNS UL aNU IS TaIDY
9

#15629819 Total Phenolic (mg GAE/g extract)
Fduii 1 78.61 + 30.70
Fsuil 2 35.03 + 2.16
suil 3 181.29 + 10.48
fduil 4 109.19 = 30.90
dud 5 4591 + 1.11
Gallic acid y = -1E-06x2 + 0.001x + 0.0412
R = 0.9983

v

3. Usunauanlauesdviaiandieis AlCL, vesansafndiusnayulwsiesdy
nnIsissiUTunavaliuesdianuadieds AL vesansatarfueayulnsieiy
IngileuiisudunsnunsguaIeday (Quercetin) fiflaun1sidunss fie y = 9E-06x2 + 0.0083x + 0.0468,
R? = 1 WU miaﬁ’maguimﬁaq?ius‘h%’uﬁ 1-5 fivsunaanluseniiAvindu 5.65 + 0.24 mg QE/g extract, 6.25 +
1.42 mg QE/g extract, 12.27 + 0.00 mg QE/g extract, 10.39 + 0.24 mg QE/g extract uag 13.56 + 1.16 mg
QE/g extract MUAIAU FINITN 6

¢ &

M1379 6 uansUTINaNalIuEANINAGIETS AlC YasasafamSuedyulnsiadiu

#15A29819 Flavonoid

(mg QE/g extract)

fsudl 1 5.65 + 0.24

fsuil 2 6.25 + 1.42

suil 3 12.27 + 0.00

fsudl 4 10.39 + 0.24

#¥uil 5 13.56 + 1.16

Gallic acid y = 9E-06x2 + 0.0083x + 0.0468
R2 =1

4. mswaiuaUsiifuuaeiitdunsuvesssaiaivenayulwstasiu
s fuaUsdituwnildainnsevaunisnisulnedsnentntu nuinaisadailed
Snwaziluveanamiln Awmdesaiane ldwunisuenduvesingdurionisanazneu Wenausiuiuisunes
sumelinauneufumuizausanisldau Lﬁaé’uﬁa%m%ﬁéﬂ’ﬂﬁmm% lifismnumusynue warlineliiin
NNIILAULADIRNDRINTI

d5Unauasadusnena

MfuiiAgavesiuaulnsviesiu Ao f¥u Fa fdaduayulnslusdumintu 4:1:1:1:1 Tnedsnuaudu
Huahuuszneufinndigaluiiu uazimiilna wiiudy inmesdeena uazlufnideuiiidadurihiu Sqnseu
ouyadaseeds DPPH assay fi1 1Cs AU 0.97 me/mL qvdduoyyadasededs NO fA ICs Wiy 49.09
mg/mL UinauansuUsznauiiuedntiae winfu 109.19 + 30.90 me GAE/g extract Wag Usunauansusznaunailiuess
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ManuA Wy 10.39 + 0.24 mg QE/g extract 1H8331n11A1 ICs VoINTA1UDYYADATENAT UazdluTun

ansusznavituednianun wavansuszneutialuesdiomuaiiguiiodieutuisudy

dudsznavresiivayulnsesiuiidnulunuidoaded fgvidueyyadasein uasiivium
aﬁﬂi%ﬂaUWuﬁJaﬂﬁgﬂ‘MM@a’lﬁ]Lﬁ@dﬁﬂ‘\]’]ﬂﬂﬁLﬁ%lli]‘Vl%(‘U@QﬁigﬂlWiiuGTW%’U aenndeafunuitenountiiinuin
Wby (C. viscosum) Snsldmansunnglugnifudu msundainet ngnuadl wagauuaeafovesasatauas
a15UsENoUNgNELATIINATATAUIEURAAINENI AW INGINA18UTENTT LU ATUNTNEY FueuLadase
RO fafuNse USuglauiu dusuafise wasdndesdu Snssenuaswgnwaiininnit 50 wia
FadunduuesansUszneusesiiiamuddionaisineuasindumgnumans luanafiussneudae wesfiuosd
waluews afiososs (Srivastava et al, 2021) Tieaddenountivesansadalna (7. monttanum) Aiinsinae
arsanalaeuinsayulnsunainaie3s Maceration Tnei3ua1n@2varaly N-hexane, Ethyl acetate way
Methanol Tnei3% Sonicate Wiuaan 30 wnit Aouavasusvhazangludusiely Tnensatnen q sefsazans
siaduaudharagladieliasddyosanulnslududy 9 senulfinniian uasthansatnudasduilldsne
FvhagatueendieiA3es Rotary evaporator Aewthlufiny wudn ssduszneumuaiivazgrddunisdniauves
wa flesdusznaumiaadl Ao a1sndu Terpenoids uawfignisiunissniau (Kongkum, 2016) udauiduadail
Junsarmlagianismendieritu Fensenunilliusinaans Terpenoids IndiRssiufulnaiiatingesvhazans
inio uaziinsalusuduiluuiinugs Ssansanuasdeunazaaieildoin SeaunsodeasUTinunsalusiu
Fadumeatnansdfyeonmanmhlnaldlufiannzenmgiigs (aunfing, 2565) Iuilriasardnlwaiatnse
Ansmealutdudafignisunssnay uenanilvuddenoumimuin viiudu (C longa) Tarsuseneundn fe
wnosaiu dnsldufusatelunudesnnauansinamsinuniiey lnsamzedisbenmanifsunissnau
‘UiimwmmsﬂmLLavﬁ’mauuaSais nsAinwaraalaasuisdnenmlunistesiunazinulsasniauuazeinisiin
Uszameing 9 maquuua wosaiu aswaniiinnuddylunislidnulsadifeadestunssnauuaznaln
fidomdimsoangriiunssniay 1y desniau Teadldsniau dedniaugannesd Iﬁﬂavmmqu wazN1SSNLaY
Y99RINUIY (Aggarwal, Gupta, & Sung, 2013; Ahmad et al., 2020; Shimizu et al., 2019) 9 SneandTeneunt
YoINWYTAI98 (C. quadrangularis) Wuin ﬁ@mauﬂ’ﬁﬁmmié’mauLLasﬁaﬂﬁuvjﬂixaﬂéau nalnn1591191u A
58Ul Matrix metalloproteinases (MMP) Way Reactive oxygen species (ROS) HuUsgloauininluniswmun
f?TaLﬁaﬂmﬁﬂmﬁmmuauﬁm%fuiiﬂﬁaé’ﬂLaULLaJmmié’maUﬁu 9 (Domea, 2022) failvnAdedountfissanu
ammaaum (C. viscosa) ma’li‘di nou laun Dlterpenes Triterpenoids Flavonoids Coumarin oligonol Lag
Pyrido azepine ansUsznaumariifgrimandaingriivainuans saufnisusameinistan nmsfunmssnay
WAZN1SAn LY (Singh, Mishra & Mishra, 2018)

Feifusduayulnsiesduiivsznoudesnuiaudy wilwa whadudy nuwwsdeenn waz
Tudnideul Sdnenwlumsimundundesusiasdihiuueayulnsifauausiteussmenisdniauuas
omstnnduioluingn Inesndudestinamaseudenainluouan Snidsannsaesoniaudundn s
Banndlvd aayarfisliivayulnsesdulneld

a a
naanssuUIznIA
YUVBUAMAMLINGINITAVAINUALNITAN UNTINENGTInBas e veings Natvayunulasanuidei
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mUszdiuaanmwanAInMIUulauvautagauvdlneds Settle Plate Tuviasu)Unnns
a%3INeN
Assessment of Air Quality Based on Microbial Contamination Using the Settle

Plate Method in a Microbiology Laboratory

Sawnns laview!, Ty untinglos’, Ugu 3dums’, uay &un Fszfndiasey”

Rattanakon Tohom!, Natcha Manakkhong!, Pathom Jujun', and Sirinapha Jirakitticharoen®”

UNANED

nsdnunilifngusrasdiflodssiuuasUTeuiilsuusinadodunisluennianeluies jiinng
@iInesEnienmitnerlifinisléou ndoufasantadedugumniuasaududuing nsfuiogg
81n1Al43% Settle Plate Tnei¥nH191u Nutrient Agar (NA) 1utaan 1 $2laem13nauet Index of Microbial Air
Contarmination (IMA) iudeyaiuay 2 aawian iun 09.00-10.00 u. (Neuldemy) way 13.00-14.00 w. (szvrinldan)
sorlies 3 Yu nan1sfnwnuIUsinanteqauridadseglutag 29.12-119.38 CFU/dm/h Tnetasthedidiuinndi
Pradregaiidddyneadn vusfigungd (24.5-25.1°0) uazANuBuduivG (51-56%RH) fAdoutasd
TndiAeefluyndaaian dedisufuinast IMA wuindiadieglussduiunans (Fain uazasisvesiuil D-2 uas
D-3 ogluszdulaid (Very poor) nadwsdinisfiutuvesumandelusniaduiusivssdunisldauiouas
gy unndrfadenenienmvesaninuinded FJamsaniuinnsnisaivguaunmeInAligenndesiv
sUnuunslduate iy msdinanuuedn nsdaseuldiulivanzay nmsifinuszaniamnisszuigene
nsvianuazeIaiuiiasiiae waznisiihseTinanmeniaegsdeiies lilesnszfuaulasaieves
AU URnuluiesUfiFnis

Ardany: aunidlueinia, el jUAn159aT7Inen, nsuuleureanteqdunsd, aunimeinianislueiais,

@

yinsUulesudegatnlueiniea

Abstract

This study aimed to assess and compare the levels of airborne microorganisms in a microbiology
laboratory during periods with and without laboratory use, while also considering environmental factors
including temperature and relative humidity. Air samples were collected using the settle plate method by
exposing Nutrient Agar (NA) plates for 1 hour in accordance with the Index of Microbial Air Contamination
(IMA). Sampling was conducted twice daily—at 09:00-10:00 (before laboratory use) and 13:00-14:00
(during laboratory use)—over three consecutive days. The results showed that the mean microbial load
ranged from 29.12 to 119.38 CFU/dm2/h, with significantly higher counts during the afternoon sessions.

Inenden1sansisauardiuss Jawmdanvalan 65310
ﬂmzmﬁﬁmaﬁmmm%uammmmam% A0NUUNTZUTUSVUUN

! Sirindhorn College of Public Health, Phitsanulok. 65130

Faculty of Public Health and Allied Health Sciences, Praboromarajchanok Institute

*Corresponding author : Sirinapha.j@scphpl.ac.th
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Temperature (24.5-25.1°C) and relative humidity (51-56%RH) remained relatively stable across all sampling
periods. Based on the IMA classification, morning sessions were categorized as Fair, while afternoon
sessions on Days 2 and 3 were classified as Very Poor. Overall, the findings indicate that increased
airborne microbial levels were more closely associated with laboratory usage intensity and occupant
density than with environmental conditions. Therefore, air quality control measures should be aligned
with actual usage patterns, including reducing crowding, scheduling laboratory access appropriately,
improving ventilation efficiency, enhancing surface cleaning practices, and implementing regular air quality

monitoring to ensure a safer working environment for laboratory personnel.

Keywords: Airborne microorganisms, Bioaerosols, Indoor air quality, Microbial air contamination, Microbiology

laboratory, Index of Microbial Air Contamination (IMA)

NI

Wedensanssuguasuss Jmiafivalan Lﬁuﬁuﬁﬁmmam%’umiﬁaﬁ AN5998 WATAITNAILINNYE

o

N1IneIAEns T,mJLawwuiumﬁun‘mmmamammwmmaamﬁaﬁawgummi (laboratory) Wieflnuf At
‘VIEN"LJQ‘UG]ﬂ’li‘\]a‘U’J’JVl‘c’J’mEJL‘LJuwuVWmﬂ’J’mLﬁE’NE‘N desndmamzdes ATIARY wariiaTeitoraunisvansin
Tauuafide e uaglida Seannsoasaunaruninszaisluenianguna i wasmandeulmasslfny
(Chawla et al,, 2023) Tuvdunasuszmalnedadunioutu gumniuasauduiiguiutadeiidedenisaiy
vaaaun3dlueinia (Kumar et al, 2021) nsdufademandonaneliiansandess uumaiumela e1nsu
‘vﬁamﬁzmaLﬁaqﬁaﬁmﬁmam?jaq (Ashuro et al, 2022) warluuransa nsduialuszezenorafivaudes
selsaneuiiavdellymmeszuutszam Tnstutussiugfiduiuvausazynna (Ogeswaran et al,, 2023)

nalnddyesnisuninszaieidelusiniade "avessassdanin’ (bioaerosols) FeUsznaudiy
Hoqaunis adesiten waransronfuifianunsaifanszaisegluannia (Ghosh, 2015) lasiamgluiiuiitanieres
Ainsleegaoos wy Prateifgldnusuunn Sufiumsivaisuresemauaznisiinszansvonde
dafisufutaadhilaifinisldnu sestnilanwerniafiniuazuuandogdunidint dulsduiaundon
u gaumgiiuarautuduivg fualaenswionisegsenuaznisiusuiutesgdunis (Obbard & Fang, 2003)
sfannneiatuduazessduinlonianisuninszans (Habibi et al, 2022) fafu n1sihsgSsnanmernia
(indoor air quality monitoring) 'ﬁﬂLfJummmieﬁﬁmLﬁaaﬂmmLﬁaaﬁiaqmnﬂwmanﬂﬂﬁﬂ’amu LazaINITO
sudunislédeiinainrans Wy impaction, filtration 3035714 uslUags Settle Plate Method deiidad
FuaruFeude funush uazannsavszdiunmstudeuldlunanesumimSontu Jalil et al, 2021)

uiieiAdesuauninermaniglueinsazisuaunn ud deyansiieuiisuunudeqdunie
Tuenie “noukasndanisldanuiesufifinis” laeld Settle Plate Method dafidndnluviunvesuszinalne
Tagiamzluaaudnuiisinisldnuiesqadiineessoidemasaiu fedguuvunsldnuunndimiadisna
ovdsnartesyiuNUuouRigaldldumsinyagnetaiau

Fruanusiiaduteyadindn nsfnnadiidaieuisunsuuourendesdunidlueniamely
el UANs9adiinelugesyisian Ae Fradineuldanu (09.00-10.00 w.) wagyrsueseninen1slde (13.00-
14.00 u.) wionTadANTudING guvnl wasauadne ieUsiuATIuANA1YRINMAMEINIA HAdNETLE
sgtrwatuayulumnsianisanmndesluiosu fjoAanislitianudasefy anannudssdogunin waz

gnTEAuNINIgIUANNYABAfeInmluanuAny
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WwgUszasAlumsfAneg

nM3iTedingUsrasdifioUssfiuuasuFouifisuiudogdunisluenianiegluiesu fRinng
@i inesinsdsnaifuaylifinisldeu sutidnwanuduiusserindadensneninvesanimuandey
¥ gomnd wazanududining fuuiinanteqauvislueinie

NIBULUIAALAZHUYAFIU

FuUsAu : aansidauiesirinig @nnstdausarlaiinisldem)

Jadonisnenimuesdaandon T gumniC) uageududuing (%6RH)

AwUsana: ﬂ?um‘f@aﬁuﬁeﬂummﬂ (CFU/dm?/h)

ALUIIINTe : An1neIn1AneluiealURn159a%3 e audvil Index of Microbial Air
Contamination (IMA)

nadnsfinnands : ladeyaSouiioutiunugdunidseninsaesdianan uazanuduiusiviade
dawnnden elildunumsuupnunineinawazaaasnsisluiesUfoang

Wwnsaniunsive

dauiiuazsrazanlunsiiuiiogng (Study Site and Duration)
nsfiufegnatoaunislueinmadidunianislu Feslfoinisgadainet daflvuiniiuiivssann

12 x 15 a3 Ingsdudunmaifuiediaduszozinan 3 u fesoru Wlelliteyaiaziouannzoinmanaznnsld

suesuFuinsldedsderomanduszuy

mfiudiegrareagdunsdlueinia (Air Sampling Method)
nsuisgwegaunsdlusinianigluiesuifinisgadaine l4d3s Settle Plate Method (Passive
Air Sampling) Fadunsifiuidelasefeussimavedanliaunsdanasuuianumiziiiolnensy

YA NAUAIDE NS

sunisiiudegnaiuag 2 9aan leaun
941 a1 09.00-10.00 u. ($reitlsifinslinuries fifing
13178 1an 13.00-14.00 u. (Grefifinslinuiesufiing

Sumpumaifiuiaagn:
TH1umzidle Nutrient Agar (NA) dmiunsaaaUunandeqaunidsulueinia aumdnnisves 1/1/1
Scheme w99l Index of Microbial Air Contamination (IMA) Tasillarnanumizidelidudatueinimduan
1 $2ls Mumndensarlufiduriuaudnans 9 wuiues Nevuwiuiiianugennituiesssanm 1 wes uas
visnnadiedainunsegistios 1 las ilondnidsamanssnuainnisaranuedeIniAuTInveunt lagdanns
Numzideliinszaeiuinuos foRnsts 8 9 shnsmeaesn 3 Yu iielldafdufunuresnmnin
a1naneluvios
ms‘u’uL%aLLawﬂﬂsﬁLﬂiﬁ“ﬁﬂ‘%mmaﬁuw‘ié (Incubation and Microbial Analysis)
nFsndadinumzdonsumunairinuaud *mrmﬂmhLLavm"LiJUﬂumawammu 37+1°C
Hunan 48 Falus delideuvaiiGeniaivln mnduiivsuulaladfomeiifstuuuaumedo wasmenu
nalumiae Colony Forming Units mawummswmmmmma%ﬂm (CFU/dm2/h)
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mﬁﬂqmmwa'm'lﬂl,l,azan'lwmmé'au (Measurement of Air Quality and Environmental Parameters)
Tusgniemsiudaegns livihnisiadadenineninvesanmwindeunigluiesyfifinsavaluse Taun
aunnil (Temperature, °C)
ANaTudNg (Relative Humidity, %RH)
Tngldindesile Temperature and Humidity Meter f1f0 Voake 3U HTC-2 (3-line display) Fearursatudin
Agaunginazanuduldniouty nadildgninuiuisuifisusuauinsguamnmeinianislueasay gile
UjURveansuounsly nsensisansisagy (w.e. 2568) (nsueunsle, 2565) WileUssilluaumuizanyosaniie
wndeuromslaiauentorduris Mnmmauans feil

195719 1 waasaviin1suuilauvas@aluainidnazn15unldly (Index of microbial air (IMA) contamination
and their application)

Arduinsudouvesde  Talaidl/ms.nu/4nlus ausIauy Tuudnafidanudss
Tuane (IMA value) (CFU/dm 2/h) (Performance) (In place at risk)
0-5 0-9 Very good Very high
6-25 10-39 Good High
26-50 40-84 Fair Medium
51-75 85-124 Poor -
76 125 Very poor -

fun: Pasquarella et al, 2000 ; 4AAT TWWIUTUNG UazA, 2567

Anszvidayanieana

n1Tesendeyaldadfnssauuiiioseudiedewasd s uuninsgiu (Mean = SD) Saufu
' . . o Y% a L a a P ) Aa o ) " a
A1 Median uag Min-Max dmsuteyausunaniedunidlueinia dadudeyaniidnvugnisnszaedlaidungd
warfisuaufmegwetinianiiiu 8 A1 nsSeuflsuanuuandeseningiadiuasunedadudeyauuue
(paired samples) Tdadfuuulidsmisfines Wilcoxon Signed-Rank Test duagaungiinazanududuivsidu
JoyauuuAnfeRotaIal (single measurement) 395183 duandumssawilagliviinisageuauuanmig
MaEdAvsoIATIERA LTS AUUSINaYe AU

=
NAN13ANYN
Hansnusegvdisluenaneluiel§ URNMsyaTvine) wuinSinadieqduvidwdseglugg 29.12-
119.38 CFU/dm#/h Tnedluuilduiisuluganauedietinisldauies” duandy smsw 2

M9 2 uansnan1siUSeuliisuaRfsuadiulsnuuninsgiuvasUsunantesaunsdluainia (CFU/dm2/h)
5813199991381 09.00-10.00 U. & 13.00-14.00 U. IUAIARAUMAT (°C) UaTAUNIUTUNNS (%6RH)
meluesufiAnsgatiadnenlundaziuvasnisiiusegng

. - mme‘ﬁu
o , A8y + SD AUNAN L o . p-value
MU ¥291981 edian in-Max vy FAUNNS (%
(CFU/dm2/h) @) (CFU)
RH)
Day-1  09.00-10.00 u. 32.62 + 13.55 31.0 16-62 24.5 54 0.0078*
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MmN 2 uansnan1siUBeuliisuaRisuadiulsnuuninsgiuvasUiunantegdunsdluainia (CFU/dma/h)
3N I198291281 09.00-10.00 U. U 13.00-14.00 . URAQUNYI (°C) UALANUYUTURNS (%RH)
angluviesufiinisgadaineluwsias fuvesmsiiuiiegne (ve)

C o - mm%yu
o . ALRaY + SD ) . UNRAN ., . p-value
MU 4291281 edian in-Max R FAUNNS (%
(CFU/dm2/h) Q) (CFU)
RH)
13.00-14.00 . 42.25 + 1291 37.5 31-72 24.7 54
09.00-10.00 u. 29.12 + 9.60 26.0 20-45 24.9 51
Day-2 0.0078*
13.00-14.00 u. 119.38 £ 17.71 123.0 96-146 25.1 51
09.00-10.00 u. 35.12 + 13.46 33.0 12-54 249 56 «
Day-3 0.0078
13.00-14.00 u. 81.25 £ 23.70 81.5 49-120 24.5 54

naemn: 1. nsiSeuiisudiunaniiedunidseniieyianan 09.00-10.00 U. way 13.00-14.00 u. l¥adf
Wilcoxon Signed-Rank Test ifiasanndayaiidnvuzliilunisnszaednfvazidudoyaunuuiug
(paired samples)

N o

2. A1 p < 0.05 uanisANLANA o siiBd A NSadaA (sienificant difference)

'
o o aa

3. dgyanwal * nueisdlanuuenaseslidudAgynisediansesu o = 0.05

nansieziuansliiiiuiunateqdunisluenatanuuanissenitsmasnanduazie
Tuianuiuresniafiufiogne Tagldadid Wilcoxon Signed-Rank Test Saimsnzauiutoyafifinstugsuniadu
sEdpsraazinisnszaeililulng maﬂ’151/1maauwudﬂunnﬁfuﬁdaamsﬁmﬂ%mmﬁaqﬁw%‘ﬁgmjw
Fradhegnaiifddymnaada (p < 0.05) axeudsmansznuanmsldruiesufoinsfdutulutaaae 13.00-
14.00 . vouedt

a1 a

A IuazALTUFInsTuusay Tullauaiuagliunnssegadaausenina i

A135°9 3 uanskan1sIBufisuAnRfsLazdulsLUNNInIgIuvesUsIIagegaun3dluainia (CFU/dm2/h)
5¥M31982491981 09.00-10.00 . Uaz 13.00-14.00 u. WallsuiisuiuaAiuinsguavinisuuidau
L%aqa%w“lummﬂ (Index of Microbial Air Contamination; IMA values)

ol Aade + SD (CFU/dm?/h)

)] 9491781 IMA Class
Dav-1 09.00-10.00 wu. 32.62 + 13.55 Fair
a -
Y 13.00-14.00 u. 42.25 + 1291 Fair
09.00-10.00 wu. 29.12 + 9.60 Fair
Day-2
13.00-14.00 u. 119.38 + 17.71 Very poor
Dav-3 09.00-10.00 wu. 35.12 + 13.46 Fair
a -
Y 13.00-14.00 u. 81.25 + 23.70 Very poor

WewSsuiguiuinae IMA wulnansUudeuludiadregluseiu ‘Urunais (Fair) vaueiyisung
(Franafidnisldiesd§URins) vesiudl D-2 uay D-3 egluszau WA (Very poor) ¥adl ifisaninnisiiiudiedns
91n1¢1 1931NNTENURSe YeeeslfURns Feluiui D-1 Iwiugidrldnuluvies desndiluiuil D-2 wax D-3
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d5Unauasadusnena

msﬂszLﬁu"d%mzul,%afqaum%'eﬂumﬂ1ﬂma‘l,uﬁaqﬂﬁﬁ’ﬁﬂ’ﬁ@a%ﬁwmLﬁ‘fJunm 3 $u wuhUiinandely
$291981 13.00-14.00 u. Fadusasifinisldauiesujiansedieseoiiios TA1geningaanan 09.00-10.00 u.
agadnaulunniu Ineranisvageudeadii Wilcoxon Signed-Rank Test wandliiiumnuuansisegaiivedfey
n19add (p = 0.0078) YnsouUMsIAUFIaEns asvioulviifiuinfanssuvesuyudnisluvies 1wy nsiedeulm
maUn-Unuse nsTUNTUUAN wazn15UJURMUNIRaTIINeT dwaliiinnisilinseatevesareeiassTinn
(bioaerosols) waztiiuTruauitolusinia Geaenndosfus191uv09 Chawla et al. (2023) AdlHiiud
ArusutuvesglFruduiulsddyressriunsudeuluiiuite

wlauunad (24.5-25.1 °C) LaTAMLTUEUTING (51-56%RH) fiaunsfivazliunnsnsegefifedfy
ERA RGN PRI LR LL@iU%mmLs??aﬂé’uLU?{sumJaqazmsffmLﬁmmmsﬁumﬂ%’muﬁawﬁﬁ’ﬁma Faaoandaaiiy
nsAnw1e4 Fujiyoshi et al. (2017) fiszyindlotladedunndoneglutisasil Anssuvosuyudazdudadovdn
fitmunesusznovuarUinameaieluonianiglueias

wan15UszAiunudvl Index of Microbial Air Contamination (IMA) wudngaadiveisanufuelu
seéiu Fair luvigiivasunevestuil D-2 uay D-3 aglusedy Very Poor Fstisdinsldausosogamiiuenaiiy
anudssiomsudoudeluondldlagifutusuusmedunndon madsuuadudnunriiaundronds
funanisfinuuas Ghosh et al. (2015) uae Jalili et al. (2021) finuirfiudilssmenurawazanuiiugifaunsns
unnddarudsswomaiivssiudedotinisldrumniuluuisdiam

Tudlevisuwazuuameuifdmsuaou@inu nansmaaesitimisiuausidulunisdaviuloune
sunanmermalusiesufoanisiinisldnusioiles lnsmsdudumnsms wu

1. damranslinuiiondnidesnnumnuiuvesililuuisisnm

2. WusEAvBmmmssruiseIna 1wy malaszuuianiUdsusimaieldiedeslenenmaiidusunses

HEPA

3. yhenuaze i Wevhaw wavgunsalsuneu-vddldnunnady

4. Fannuguaineniaegaasiane tngld IMA #3935 Active Sampling tleUszifiuuualiiunig

Juidlou

5. devsufldnuiniunginssuiiannisienszans wu maduedeulmednaszsingzts nmsdnUsey

281998 waznsldeunsailesiuduynna (PPE)

Taonman nsfnnidBusuivinaderdunisluoniangluios fifinslésudninanniansam
yowyusunniiadvanimuanden uagtasarudniulumstruanasnmsdalsuisifieauauamuaimeinie
TiiuaoneseriagFounasfuiiRemiluaniufng

AnAnssuUsENIA
YOUIUANAANNIELATIMTNT TlANUewATIEHluN1STTRTY aud159

1ANE1531989

&nn Yannuguna, Aansal Tadwus, uazngaun Aslsre. (2567). MsAnwiisuifieuyiimmsduideu
Heqaunidluenma: neuwasvdinmsuiuugssruvanmamelunadinituanssy Tsmeunanigngs
Usean$ny. 2759750agmansvost nuazulindalaimiFea, 38(1), 38-48.
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nsWaILIsTUUNIsIneedUlsTuiiieanadnuaatanfaunisen TsanenuIaguia
WIzgWIIVNAUITIEl TRIANIWEUG
In-patients Pharmacy Service Developments Reduced Medication Errors In Kuchinarai

Crown Prince Hospital

a I 1*
GENMIIGEANEY

Sumalee Sameengam®

UNANED

nsdnwiiTnguszasdiilefnuiuasiaunszuunisdauagszuun133 1887 (Pre-dispensing and
dispensing) WazUsziliunaueansiaLNINgaTIANLAAIALAAIUNIET TIudsauiianelavearlduianluny
uinsndunssudUaelu Tssmenuiaaudanszensivnduisesl 439 3 U Junisnueujufinng wanisdnuile
sUuvuuasiedesdielum s nundunssufineluiididy 6 Unuu fe Thuaviion msuursseunsiien s
nydeusdn nsldszuunrnifoudidalnstaooulad msviuviandsnsy wagnsdnniseranuidesgs 7
waanANARIALARBLYNEatlUsEInm 1 Tu 3 Shnnrmnaialadeunnaensan (7o 1,000 Yuuew) T 2566 Lay
U 2567 winffu 28.12 way 17.73 auddu sefumnusuusaiidssansevusiogthenuilifiauunnsieiu siuds
fanuiawelalagsinanmsiaunsyuvegluseduunn

ANEIARY: NITUINISNAYNTIU, NMFUTUVIANENTIY, AUARIALAGDUNINEN, NFITUMAZHAIUITEUUEN

Abstract

This study aim to 1) research and develop Pre-dispensing and dispensing pharmacy
performances 2) assess the development outcomes by medication errors ratio and either multidisciplinary
team satisfactions. By action research methodology, setting was in-patients pharmacy unit of Kuchinarai
Crown Prince hospital during whole three years. After explication procedures we administrated six developed
pharmaceutical tools that anticipated enhancing patients-services and cares: drug habitations, adjusted
dispensing time, medication double-check, HosMerge paperless, pharmaceutical cares and high alert drug
management. The ratio of total medication errors were reduced around by 1 in 3 (since 2022 (28.12%)
until 2023 (17.73%) times per 1,000 in-patients days respectively) and also high level of satisfaction

affected these pharmacy tools were declared.

Keywords: Pharmaceutical services and cares, medication errors, Pharmaceutical research and development

Lundynssugtaelu Tsmeuaauianssensenduiseal Smianiwdug 46110
!In-patients pharmacy unit, Kuchinarai Crown Prince Hospital, Kalasin 46110

*Corresponding author : Sumalee.n0808@gmail.com
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unin

AUAAIALAREUN1E (Medication Error) Lﬂuﬁzy‘mai’ﬁﬁmﬁa'awam'ammﬂaamﬁwaa@ﬂaﬂuiwu
Uinsansisaguiilan Tngesdniseunsielan (World Health Organization,2017) seyi1AnuAa aLAReLyINgeN
Gunilduaimanéniineliinsunsiededtis uaviinanszmumaasvgiafnidugainit 42,000 &1uneaans
ansgelilanvdoussunn 1% vossutsznmduguaminun Seenuianainmaiiannsodeatuldifo
Haamnissuuuimadnniseifiussansnm

Ul 2566 dfneundnysziuguainuisnd seauianuaainadeunisendu 1 lu 10 ves
wmmsalliifassasdfnuanniigelulsaneuna Tnsemyluveditheluiiiduneumsldendudou fusnsdddon
n159REn N1591887 uTamsuIMssIuidUae uenanismuidrarueaaedeunelulsmeuiaiill
La?iaaguiﬁ 7-12% 99N133188 LA (Rasioun JUkNINa, 2565) FauneUNNTIRLATIATIER UINNEUTNY
Hudupoufinuarufanainnniign uaskansfinuidsssuunuhiinemenuarueaaedounasluame
F1uauann lafinsfnwdeyavesitisdildsunnuaaiandouainnisldlulsmeiuia asuldindasinisin
mesfﬁmmﬂmmLﬂﬁauﬁdﬂﬁlﬁmﬁumwLm'ﬁi’hmfuﬁmmé’uﬁuﬁ’aﬂwqﬁﬁaﬁwﬁmﬁuﬁﬁa@ﬁ:wLLazuﬂmﬂi
(Rnfnwus 1a3eed, 2561) nnsAnwvesnuzIndymans smivetdoudioa U 2564 wuieuaaaedeuluns
Freeuintuldanvatsave 1y Fosniinnuadiendatu (Look-Alike Sound-Alike drugs) lwihitufoRsu
o3 ldfinsdafuenilifussuu mudanismnszuuasaaevdideudne deaonadesfusisauves nssa
AdsAs (@ 2566) Anuimdsniamunssuunsianisediaslulniasaandnsanuaainiadeunisenleis
50% Tuszuulssmeiuadnaanuaaandeuneiduftifnddyresnisnuninuinisguamm faustuneu
158981 (prescribing) N15AAABNAIEI81 (transcribing) N159A8 LAz (dispensing) wazN1TUTNITE
(administration) 8191inAuAaRAdould Faduanvgliuaelisueilinsemiuddddemioldsuen
flsiaende fufunsdanisszuilulsmeunaieinnusniueduds Gefnus wdeTsd, 2561)

Tsamguaduianssgnsgnawiseal Sminniwdug Lﬂu'lsnwmma%mummm‘memummuqua‘Lu
WABINNNIY 200 Wesetu MIdneuazmsieelifiiluiadunsiaiddy mndoyannuaaiaindeunnaen
vosjUagluveslsaneruiaaunanssynsunaun e APt STMERRATPA PO Y
ANLAANAAABUNBUNNTIBEN (Pre-dispensing error) U 2564-2566 Av 10.54, 10.95 uag 14.85 8n31AILAATNA
\AdeuN1591887 (Dispensing error) Ao 2.94, 3.06, LA 4.09 u,ava"mwmmv-wmmﬂﬁaumw%msm (Admin
error) #9 0.98, 0.87, WAz 0.93 MWy Fedslairuinusidimun uananismudoyanisirvefindiddnyis
AudssguLsInsnainifndunedediae Tiud nsdieeniifiasuion nsdneen Warfarin Aanmuuss way
N13918MNURAFUUUY mﬂmiamiwmwummamuimymmmsmmmLLm‘Uiuan‘Uu IEIHATIUIY (40%)
Ine1invila (30%) I081RAAIINKTY (22%) wazdneRAATULUY (8%) annannTaderiuseuuay WU 91anIs
pdeus nstansenitliidussuy nseuaainenlaidaay nsdoasiilidaauseninsyaains uazUianm
asvuiinniy wansliifiuinonaitefeifeszuu o yaains vidowaluladfddllasumeiaunlinnzauiy
UTUNMSUURUAT

Mndeyasuidelusinluriesineendiaeluy nguaundunssy fuansdansiaunszuuuaziedesilo
etlostunuaaInAAouneen Wy szuutlastunuAaIAARBURBUNSIEENE IR aNTIY 5. (neudans 1Ay,
2562) NINAUITEUUATIVEOUNEUT 1881 (Pre-dispensing system) filsanenuiadsniaveunau ¥ 2563 5aufs
uiTearsUszmaiivinaluladuld 1wy szuu Automated Dispensing Cabinet (ADC), Bar-code
Medication Administration (BCMA), ia¢ Smart Dispensing Cart (SDC) FUrvansRIIALAAIALAREUNIS
#1161u1nN91 70% (Anderson et al., 2022; Wang & Lee, 2023) 08141570 10l59081U18aAINTZENTNY
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nausenifinszuumaluladiazaudszunn SailarudndudeslfURnulnessuuifuildau (Human
resource) Tuusiazdume ﬁﬂﬁﬁmmLﬁawiaﬂﬁﬁmwamlunﬂ%u’umulé’f weseluesdalidaymanunainndeu
e ludumeunistasuarineniigeey Tellerusuiufesiiumsifouasiaussuumsseeiaslufinnya
fuuunvedlsameiuna seludulassadienu yaains uasmalulad ileliannsoanaufianaialdodndy
sUsssuLazdsdu ileanauidssderUag inanuUasadomuen wazasnsnanduuvesaNRanaIniien
Aeduld
InguszasAlunsAnen

1. ilofannszuunmsineuas seuunsineswesiostngegtaely

2. ileUszifiunanmsiaunszuulngisufisusasnisiinnnuaainiadeunisenioutaz ndenisn
szuviiiaunllduasaaiswelavosdrusiu

nIULUIAALATENNAFIU(EE)

ﬂ’]ﬁé’]’aﬁsﬁlﬁumimmiauLLuaﬁmmwmamLﬂ?ﬂlaumwwm@ﬂwiu (Medication Error) 1ina1n
wanePadusauiu feluduyeains szuunu wazaninuandennsvhau wmndinsuiulgsssuunisineenlid
anaduszuy fgansraeud uarldnaluladvienmsnindedestu wwtwandnsenunanedouldodisd

Hod1ARY MUNTOULUIARAIL

fianUsiign (Input)
FLUUMINYLUAN ToYAANNAMAAREUENAN YARINTMNLAFUNTIUWALENENIINTN NinenT/inalulad

N3LUIUNIHAIUN (Process)
AaTgvamgANAaInRow sankuukariauseuulnl veaesldsyuuing Ysuussmunanisussiv

NAANSURINSHAILY Output/Outcome
angnIANNARIAAERUNNNET WuANUaendeUae uaainsiianele lassuunisdneenlu

Ineilauufgiun1side (Research Hypotheses) Ag
1. ssvunsdneeghsluiimundulndannsaandasianuaaininiouniele
2. fildwsudanuianeladesruunisineegteluiianiy

/MUY

mﬁﬁaiﬂumﬁ%’aL%nﬂﬁﬁamﬁ (Action Research) tleWauszuunsdnguagnissseweiosine
eUaelu Tssmenuiaauianssanswndunseal Jminnwaug seninetae Weunanau 2566 G fugiew 2567
iR uAun939s wadu 2 seey Gl

srezrounIWAISzUY (Fnwuastdatym)

1. Iusmanunaaedeunnsevesiiisluanssuunsnuaudswodsmenuiaaufianssg ey
ndunswnl U 2566 (seninudeunatay 2565 fufoutugieu 2566) fiadesileililunsidefouvueu
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anudssveslssmeuiaauianszgns1vndunsieal Smianiwdug asunanuaaindeunisetvearUiely
Tasuenifu $1ua Usziam uazanmguesmnaInnaey Msinsisiteyadeiinaseaiidmssaun

2. \fudayanuaaiandoulunisinendussoziian 3 Wou sewirafounaiau fa fuaau 2566
mnmsdnoluriessfiasluvesitisinduns laslduuutuiinnmaiuteyannuaainadeunisen (Msdne)
TFadfdeanssann Anseridoyalneutanuussinnuagsnsn1sIneInn

3. Bty mnaziuimaudladgm Wunsihaivgvesniuaaiaiedeunisemanng uay
TRUHLW/ TUATBULS/ NSEUIUNY/ AanssunsiannszuumsdteedUaslu Tnensusvaungulungueundunssy
LazanaIvIvdn nquiiegns de nduns Wmdnanundunssy wazfdreindvnsilufiesitesdiielu
Feuszneudendans 15 au Wminaundanssy 10 au uasitaowndng 16 au uasfiuanivn fanun 25 au
in3esilefillun1sideAouuadiany (Constructed questionnaire and interview ) Al¥gii11nU sz yunguney
iewaunszuumsieegtisluiieannnunanmndeumselssmenuiaauiianszgnsvn dunseal Tuuutudin
Tumsussgunguihdgmitldanmsmusudymanuaainndounisenn auwminsiaiaiuiaia Jam
guassAkaziumaAluufuls msgleyadenmuamiitethlugduneunsimunssuuuasiluld

syznanaunszuuuaziluld (afhaedesfiaoudtyviuazinluld)

mswaszuunsiaelagldthuaniion

daufl 1 “thuiaaiien” nsinwdmsanuaaimndeulunisineuarszesnatlumsdneineutasnds
nsldszuutuaeiion Wunsisedalfoanns (action research) filinsiiudeyangtasnduns Wisuiiou
fouuagndsnide ngumeesdoludseynlugiaglu sewiadeu nanau 2566 fadiou funau 2567 THiaTedile
wuliufinauaaiaidounae (Msdnen) Iinnesilefiouifisudoyanounasvdamside (Fanemnunainindeu
Tunsineuazsreznanadslunisineg) ngldadd Student t-test uazldadid uaz Wilcoxon rank-sum test
TumsiSsuiiuszeznaadslunsine

Wanilunsidy

1. fiudoyamunanaadoumssuasiailunisinendounds 3 Weu (1 nanes - 31 $urAu 2566)

2. dravadensinun 12 § wagdmuasiatiuanfion (adnws x = §/ mnewan xx = fumis) Tituen
NNTILNNT

3. Savhunuiauansiuaeiisitusiuazder tudrteys tuaeiien dsruugiudoyasives
Tsameruna wagimusliisiatuaviiorusngluaaingmniens

4. n51v@euANgnAesdayatulaviinfuduvaaiaane wazdndunisudlaligniesasysal
Aouthluldanuass

5. YseautuastondunafeaiunsineTnglétuaeiion

6. \itutoyamuaaardeumssuaznatlunsinemdsinhluly Wuszozim 3 Weu (1 unsew -
31 flunay 2567)

7. Wisuidlsunaragunalasdoyamiuaainindounseuazialumsineneunasndsi "uauiien”
Wy

gauil 2 nsfnwmaveanslisruuthuaviiorermuiiswelavestasunduns (ngusegns $1uu 16 av)
Tuwuudszdiuanuitanela Ansevideya laeldadifidanssamn

gauil 3 MsfnwmANTIuarTelABLE YT LAY IS USEYLNEY (NFuFeENT 11y 16 Aw)
Tuwdmonalumsussyungu (af/madovesszuy Asiirosusudgdiito)
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miﬁmmizwmidwm (Dispensing process)

dauil 1 wamanmwmamLﬂaaumqmwﬂwiwmmswwmivwm’smam (Dispensing process) uaw
LUl 18 nsusuAsusounisdamousn (Routine dispensing time) N1stiiums2aaous1n13§ne (Double
check) NMsuUSUIaLAFYNTTU (Pharmaceutical care) szuunvssilsudvaesludiaanselind (Paperless) wagsyuy
sdansEIANLIADIgs (High alert drug) 1un1533e139UftAn13 (action research) $adsdoyanuaaaindey
NMIBUFNINUUUTIBUANIEBwD ST TUIAANS IS NI vNAT1 0] ATUNAANARIALARDUNSENVDS
fuaelu uenidy Ussiom Samenueaaedeuniae mlegideya ldnseneideyaifeUiina aemsinsgi
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ligndes szuuszaruenfnvesiiredntivenn wmdliviudeyanisvinuveslauazyseifuievesiiae lud
sTuuLdafeuivhudsgiu

v.anunanedoulunsienenddsdianmamnan aefounmafideululudsenlidnauisienuas
GRRHIIER

a.anuaaandeulun1sdnerianvganein Jesadreiu erfifnatonnuuss dnvusiinen/une
Adeiu thedesriitulidaau asnerdeslidaau fineramenlid inendudmihdanmieduuas
Dugasansaeiou

1. muamaedeulunseeilamganan PIATFUUATINADUD FHATHRIY SHULUTzaLE LAY
vosftheinfeenn uasindunslaiviudse Fuiovesitne mmuaaaedeulunsuimsen fauvnuiainlallédfuen
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nsfnudesilutmanisinwieanifu 2 dau dauusnAonaninnisiamu (Outputs) sUuuulmsives
Unsindunssudinely dufiaesfonansenuiiinfugtan (Outcomes) mmnmsiamnlaginainarunainadou
381 (Medication errors) 9ufsnufiswelavesananuiindnsouwamsliiseg

NAANSNITNAILITZUUN15INEN (Pre dispensing)

naansMsWaILIsEUUM s lasldtuaeii (Drug code or Drug Habitations)
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suag finwsuazdszaunisl (‘vmmum‘maﬂﬂqmmumumaﬂumw ) lunnseudnsld wagn1sdngrves
fnendunsusazauiunndety Wasuwndunsidnemeiumsunnsendademnuisnysuasmneiausiiy
miwzm*mmammum MnAumsineestisndansasdineimy “asnen” anmseudesienwilneuay
MMwdangy wWasudunsineniy “Gruauiien” ausiaen X (§nws)/ XXX Faan) dasingluaaine waid
nsfnvuazimuinsdasmudiuaeiisfitunounsiauiddsuwuaie 1.3a3ese luossndunnany
aufdnws A fe Z 2. muansnanylasnisldsiadsnysuazdnunndas 3. Andreudaznananyliuendu
T Tefidafivusdemsiusiamnaaouuaane anmafuthueeiioluusdisvesnane wae 55ua9
wagfinnisdnenlminutuaeiiowddiisnduns (sfanunsiasiinanuagsianuneaaiidusdosmseiu)
Tnglisndudessuiiosn annsinemuIgnsanuaaianasulun1sinen (fe 1,000 Juueu) fouwaznas
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203

"ysansmansine: Ideuazunndmaioniiessuuguainiiseuinn”

(Future Fusion: Thai Research and Holistic Medicine for Tomorrow’s Healthcare)



Py O @ © () SOOn# @,QQ A
U inn1sseAunIinIsunmdunulnewarasnsaguide Asen 5
AMEENSITUUANANT UM INeNdeneLen
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ANTANYIAA nau(7,132 Juuau) %#83(7,057 Tuuau)
Ine1gneias n, (v 1,000 Fuuau)
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Tafle 130(18.23) 61(8.64)
Fowas uesndne n, (s 1,000 Fuuau)
Feias (Sound Alike) 97(13.60) 39(5.53)
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&nﬁ'us] 25(3.50) 15(2.13)
UsZLANNI5INGINA N, (s 1,000 TuUuau)
Nawa 75(10.51) 37(5.24)
HAsULUY 10(1.40) 5(0.71)
NAAIULT 45(6.31) 19(2.69)

YonanduwavNededmanessesianadslunisinel (Un7) Nanagain 1.57 + 1.07 wae 1.40 +
0.72 sanandlunnsng 2

P13 2 uanssseznanafenltlunisdngivesiasdnsediielunaunasundenisdnenlagldduauin

naLaay fou (n=6,967) %89 (n=7,003) P-value
samnludsen (WIil), Mean + SD 1.57+1.07 1.40+0.72 <0.001
s1en1587/ludeen (unil), Mean + SD
1-5 57805 1.15+0.52 1.07+0.28 <0.001
6-10 318019 2.30+1.13 2.05+0.70 <0.001
> 10 578019 3.33+1.58 2.81+£1.05 <0.001
1a1UJURU(UI), Mean + SD
W (Ju519n13) (8.00-16.00 1.) 1.35+0.02 1.2240.01 <0.001
v (Junens1¥n9) (8.00-16.00 U.) 1.24+0.03 1.28+0.29 0.804
U1e (16.00-24.00 u.) 1.71+0.01 1.48+0.01 <0.001

Mnnafuteyanzuuunnufiseladetiuasiiowe@iondsns $1uru 16 au wugvisnduns
finufiswelalassamegluszivunn dazuuulade 4.25 + 0.68 vhtefifviondvnsianufisnelauniigafe
anuazmnlunisldauaziuuads 4.19 + 040 ludedifdisindunsinuiimelatesiignfeanszozioan
Tunsdnenldfduasuuuiade 3.75 + 0.86 Inaituissuudielimeuniseldie Sanudussuvainiu uay
SoenlFsanatu

NAANSNISWAIUISZUUNI531881 (Dispensing)

nadwsn1sUSUWABUsaUNISANaUEn (Routine dispensing time)

AsUTULUABuSEUNMTAINaUEn AenisiUAsunainisae) (damien ns9deu wardieuuy daily
dose) vasgithelufienafias 91ni@AunaT 9.00 - 10.00 u. WlelWaonadeuaziunsusefugunmAIgnies
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asuulunsdse1veaunmdunsUae (Place pharmacy orders) iuian 11.00 - 12.00 Inelédeyamnunaininion
VB UALINNITTNB Az UIHISENTIRR (dispensing and administration errors) 1 aUAn1saln1sIwe LAY
Suuaniien (203 Ay, 359 afuia1,000 Fuuew) mslifagUuuulaenenua (10 ady, 0.18 A¥wia1,000 Tuuew)
Hudu UsgneunsUiuilasunanisdseusnil SsinmemumuarufiananauayseasaueansRaLUINg
wuitmsdaeveiiduiuldlivenevieiienar (Ussanu 2 $alus) msudledddddentniduaivniviliiian
asfismanail wudniilefinsusuidsuseunisdweusn (Routine dispensing time) sililsifionvasgiasndutiou
éa%wa;ﬁﬂqa LLazmﬁdaﬁﬁwa;ﬁﬂm%LﬂuﬁUﬂﬁmmmLqumi%’ﬂmfjaqﬁummuwmé dwaliisnsnnuaaaadou
TunslienRevfiauazlienfinuuin (Mo 1,000 JuueY) anadan 0.16 wag 0.18 Wide 0.08 way 0.07 AUaINU

KAENSN15LRNATIIFEUTINITIAEA (Double check)

Isanerutagufanszgnsgnaursiealifulsimeiuiavsuin 200 Wee Juinsgrundsnssude
finsnsreaeuteondtaslud Tnenduns 2 ads wiavadandunsunndneiu (Double check) Fafsfinsnsaaoud
wngAnUINIsranAe veyUledaenssy/ 01gsnTIN/ egInTINMReAReAwAziila (Ussuna 150 W) diuve
fUawBu 9 fio ginss/ nansawnssy/ esliay/ 3ngn shnsasiadeusifissadafier mndeyarunanaiaion
1381 2 T Founds wuivefUasiinuiesazaruaaiaindeugegaie nu1sYnTIILALHosRLAY Faldia
mamsaeuE-luasasmsdsuovengiaglunnuliiasuits 200 des asunnvertassaus 1 ganau 2566 Wusuan
nafiunTIaeutin1sinen (Double check) ansaanauaainndeulunisiieeld Tnesammiuaanadoud
wumaﬁqmlﬁlm 1YYINATIUIL 1L IRATLA LAZINPLIRAANULSS (Mo 1,000 TUUeU) anasann 1.50,1.49 Lay
0.57 widie 1.03,0.76 uag 0.42 ANLAIAU

NAAWSN1TUIUNANEUNIIH (Pharmaceutical care)

AANTIUNTUTUIANEUNTTUNANVOINGUNUAFYN TN L3 NEIUAAAINTZENTI¥NAWIT 180l UBNIIN
NUUIMIINAIENLAZI1881 (Dispensing) lnatndunsuszdn 2 au Tud 2553 "Lé’ﬁmﬁﬁuuazajaLﬁumﬂﬁﬁmé’%ﬂs
warUuRvthivIuandunssuuagUisueuynverUievan 3 vie 1dun daonssu/ engsnssu/ engsnssuvaen
Foauaziiile Tnendy 3 au (590 5 au) lelinsuinisuazquadiiefuende Aumuazdanistymeiuen
(Drug related problem) n1snumukazUsea1UsI8N158LAY (Medication reconciliation) N13AAANLALAIUAN
n15l¥81A1uidsga (high alert drug) n1sAnauenislifisluszasdainnisléden (Adverse drug reaction)
n13Uszidiunislden (Drug use evaluation) wagnisdseservunelUle/ nsdwweulunsdllufindynsufuiminis
(Stocked ward medication) nslsidnd3nwmsldounadediiay ilefdusmiuiivanavinIndiuUssansuas
anosiaAsnelildinndign

naawsszuuvssileudUaeludiaanseling (Paperless)

¥ 2566 finmsuuveluladaeufinnes (COPE) i ldlunsifiulssansnmununszauviolonans
duenuazmnlunsdinduarannislinineinsnseany swdsastuneulunisufoiom i Fesiiselides
g1uanefiownnd (transcribing) N155UF&sevoINNE ALY LN N UINd s uTEUU ARNRIROS
andumeunadaiuLaraTIadaUATINgNFBITBIEINoUTIY ansrariiaITenes uariinaanaudsdunis
UtRNunanse3u (Rush houn) szuuudadountsusioiesulat enfiufisesedu nisiddsfeyadieiisiu
Hudu wandfannsnanmuemaedoulunisdseuasdioneamdsld ieminantymareiiouns waniszTa
witenlsviuiinazdalau szuuUszaus1in (Medication Reconciliation) vldd1e Innsdssiinaingiudoya
Tuszuuaeufinmes Jelaeswdmaissnsanunainindeudilidifiuvesiioe, Sasanuaainadouiidsen
fifteTuse¥au, Sammunamedouiidaentidou (i 1,000 Yuuew) Aeuwasvdaviiu 1.36, 044, 0.74 uas
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waé’wéiswmiﬁ'ﬂmsmmmt%aga (High alert drug)

gAdeaged 28 519013 (AINTHave 400 $18M9) esinenAnuidssgaiueiitlenaifanad
vedunsofisunsaauiedinld nqueundunssudajaduieu szuy/ gunsaiasuuimsildlunisaiuns
Aann dan1seianuidssgsluniszAsnudsza Turae wa 2567-2568 1fuA 1. Google sheet tloAIUAN
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amaﬂuﬂqﬂ%umaul,ﬁaﬁﬁLLuﬂﬂigmwﬁnLLamLquqﬁ 2

ANTIANUAATALATDUNIIEINDULASWA WAL
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1000 Tuupy
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10.04
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54
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PO AU ILTEIReY) LLazﬂ’]iﬂ%’uﬂﬁ%umaumﬁﬁ’mu (lasia Togay, 2563) uenINBETInsAnwHaveIN AL
sruumsdnnsiueveausungiaelusiornumanmndeumselilsmenuianseyiuuun Taesjatunsidusnuas
nsUsEuIERUdUIMT waradesruudansasiinlutuneudeunisdneeveiaely (isnigay funseal uae
unsm Antesy, 2567) LLasﬁﬂ‘ﬁﬁqmiﬁﬂmﬁ'quﬁumﬂ%’m%"aaﬁa AomsAnwWaveINSasandesEUURDLR LAY
mﬂwaﬁﬂaaﬁiamiamm’]mmmLﬂﬁauiumsé"ﬂ%’mﬁamaq (@951 @snsNAs wa Wdll wiatlwyad, 2560)
flinAdeiiFoudisudszansnmaes Automated Dispensing Cabmet (ADC) Bar-code l\/\edlca‘uon
Administration (BCMA) wag Smart Dispensing Cart (SDC) ‘wmwLLmauiuwmamwmaammwmammaaumam
waziina1uUannfevosgUan (Anderson et al, 2022; Wang & Lee, 2023) wagsa1uszuuildieansng
mmammmaaumamimnm’maaa“ 70 fsrnidfeianunsoanaueaandeuniseasliszanadosay 37
denssuiisuivemiaferdountiuend Afmsdinaluladduganlifuvanldtesnt uiidoidesiialudes
yoauUszanu Mangrewliminensidegiiewauinmuiunvedsmeiuiaaufanszgnsvnduoalua
fuavanvindnidanufoelaluszuuiifau nideiidunsfauiiaandguasainnisufoaenu
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nsuszananisn1sidediannaunaitladldgiAvg annsduda PM2.5 Tuszezena
vaUszvIn5918An 31 60 Uluuszwmelne
Estimating Non-Accidental All-Cause Mortality Associated with Chronic PM2.5

Exposure in the Population Younger Than 60 Years in Thailand
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v

UNANED

nMsdnwdifnguizasdifiouszananisnisidedinainynanngililigi@me (Non-Accidental
All-Cause Mortality) fiigndesfunmsduiaduazossvualsiiiu 2.5 luaseu (PM2.5) Tuszegenivesszansine
91gei1ni1 60 U Tasldlusunsu BenMAP-CE Gusimulngasdnisivinddsuandeanizewsni (US. EPA) Tun1s
AnszsinansEnunIsgunn saildideyalud we. 2562 Ussnaude Aranududures PM2.5 deyaniadedin
Mnynagitldldgifiug Suaulseannms Sasguinig wagnsUszanuMINanIEMy (Hazard Ratio, HR)

wan1sAnuINUIn U w. 2562 Ussinalnediidedinanynanveiililigumn s 453,215 51
nnzlunguuszainsengsiingt 60 U f91uau 125,283 519 n1sdnass 3 anunisainsananuituduues PM2.5
WUl ynasaamde 15, 10 way 5 lulasn3udegnuiadiuns azanunsavanideansidedialed 6,098.80 au (11.34
AauauUI¥uINg), 8,857.23 AU (16.47 siolaulsevIng) uag 11,549.16 AU ( 21.47 ABLAUUIEYINT) AUEAY
Tnedandadyu Jodlval d1U1e veuudu uazuns fdasnimanidesnindeTingsiian nanisAnuiBududn
nsanseiu PM2.5 annsaansniniaidedislulszvinsengiind 60 Yldeesiifed ey dududeyadidy
FON15919ULEUIEATUANTITUATUALNTIANITAMA INEINAVDIU TP

AEnARy: PM2.5, Msidedinainnnanvaiililigufme, nsussannnis, BenMAP-CE, Ussmeilng

Abstract

The study found that in 2019, Thailand recorded 453,215 non-accidental deaths, of which 125,283
occurred among individuals under 60 years of age. Under three simulated PM2.5 reduction scenarios,
decreasing annual concentrations to 15, 10, and 5 pg/m? would prevent 6,098.80 (11.34 per 100,000 population),
8,857.23 (16.47 per 100,000), and 11,549.16 deaths (21.47 per 100,000), respectively. Lamphun, Chiang Mai,

Lampang, Khon Kean, Prae and Chiang Rai provinces showed the highest avoidable mortality rates. These findings

angasInemansunUngin a1v13vineraniTan1sunne angIvenmans wnIne1desidn Unusni 12000
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confirm that reducing PM2.5 concentrations can significantly reduce mortality among the population aged 60 and

younger, providing essential evidence for the development of air quality and public health policies in Thailand.

Keywords: PM2.5, Non-accidental mortality, Health estimate, BenMAP-CE, Thailand

unii

uafiwnnsennia lnslanizegedeluazessuindnliiiu 2.5 luasou 3o PM2.5 duiluingmnisal
suasIsaguiiussilan ssdnsoundislan (WHO) leseauinlud wa. 2559 safiwysornaduanivsues
msdedinneuiusunsvesszanslands 4.2 Suau Fednlnginanisavasndeniila lsaszuvumadiumela
wazlsauzi3s (World Health Organization, 2024)

dmsulszwelng {]iymuaﬁwwmmﬂé’aﬂ«,ﬂu{]zymﬁLﬁmﬁﬁumwmamuuazﬁmmqmm ERRUGIG)
veensumIuANNaiwlul w.e. 2562 wulnArAududuves PM2.5 lunatedaninlaun damindesdnil Janin
Wees1e Janinayu damina1une dmdauns Smiaiu dwmdnaseys (emupuuaiivdinuaninssany) uag
Jav¥avouunu Fanuuafivnisetnia uAmnsgIu@Inndt 25 uan/aua) Aadusiuiutusnnninfesas 20
ol (nsumuAuuaiiy, 2563) Fedeyaiivsdfvnudssiequamaesussnaulunisdudugiedauds
ANUAUNUSTENINNSFURERY PM2.5 fuNansenusiogunIn wiluszerdunnzavzen ﬂ?ilﬁ%JUB!uﬁBEJENLMa"IﬁI
Huanmmdndyivililsadsesiddiennisiidu tilugnisidutaeiisuusedu (morbidity) audesdiunisinw
Tulsimenuna wiedeusiiaudeTinnouTosunis (mortality)

nsdudaniolefu PM2.5 Mfsusfazdidinnudududinitdminisiu wiiledudaduszognanu
fdsnaliiAnnansznuseguansneiduiu indeyans@nuiiiimamuimnnldiuduazess PM2.5 Tuszozen
sziinansenusegunm lnedinnudssienisidulisuasdedin nmsdnwilulssmadlounidsldanuduiug
sevinUinuiuazesuazaudssienisiinlsanuimnanyinaiuazess PM2.5 Iilanududu 10 uan/
au . vdefiAnyinAuAIuuzLn AQG Yas WHO asiliananuidesgidedinainnnanvg 1,200 au/d 1deT3n
AnlsauziSalen 48 Au/A wazidedinanlsaiila 144 aw/A (Nandrolone et al., 2020) nsAnwlulsenalng
Y 2017 Gam1nnisal eifildedInnnanvn 26,990 31 dedindalsauzisaven 15360 918 wastdeTindae
lsmaeaLdoniiila 2,460 378 usivnanu3anaEu PM2.5 ag 20% gvilimadedinanlsaana imaetiied 5,980 51
1,190 578 wag 1,910 578 Auansu (Pinichka et al., 2017) WutRganuiun1saneluelonyiuasnidasla(SEA)
ynaradiduresuazess PM2.5 ity 11 uan/auu azdwalilisnaniadedindauiu mmnaning 63,520
AW/ @edinneuisdumsainlsnmla 6,470 au/d Lazidetinanlsanasaldonaues 5,790 au/d (Koplitz et al,,
2017) n1sanUSunauazess PM2.5 asdmaludenislesiumadeinvesuszainsasls lnonisanadududu
vasuazeasastesiunadedinanynanvanisidulieildlinisifingiivg nadedinanlsavasaiden
TspugssUan(Flod et al,, 2020) Tsavla lsAviaanidonaues Isaﬂamq@ﬁguga%’q warlsaRnidesyuumaiumela
duans (Chi & Oanh, 2020)

widnsAnwludseimanazanslseinassuandbiiuisanudndusnlunisdanisdymuaiiy
nse1ne Tnglanizegisdansiiunisdestulunguiaseny winsdnuifieUszanunisuazUszidiunanszny
sogunnlusrezenveatszeinsiedu lildnguigeenglnensedsnsdisnda mafinwideuntihidnlvgjuiului
nangueglaznguigiony esaniidnsinuidssduivg (HR) dendediniganin egrdlsfiny Uszwins
Tunguengindt 60 U Fadunguisvirnuuaziowin AdinsdieudssienindedinilildguAmaiiAsadosty
PM2.5 Tuszegenduiu nsasiasfiazssdunudssdunduussansiionailugnisussdunisslsauay
wansEuMaATgRadansiimnia s duails
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¥
A Ao

Mty n1sAneiadingUszasdifiodufugesindunsidesnann Tnegdatui anudsanisdedin

q
LYY

nnanwnilalldgame 91nnnsduda PM2.5 Tussazenvesussmnsengsinit 60 U luusemalne silsiideya
anudsslunisquaguamdadunguidinuas Sevianuniduidsddyuesussma waviiielildtoyadestananis
AdndudmsuimussnasmsiumssnguuazmsinnisaunneInaiiaseurguUszYINANgNo gl ST
soly
InguszasAlunsAnen
WioUszanansTuIuLarsnsnmaniasanisdedinainynatmeiililigfveg Jufeadesiu
nsduifariuazeasualiiiy 2.5 luaseu (PM2.5) Tuszazen vesuszwnsingengainit 60 I neldinisdrans
anunsalanAindures PM2.5 9w 3 sedu ludseinelng

F’/N1TANLUNITIY

AsAnuidunsAnendUsinaild wuusiasmmeeEda (Statistical Model) WioUszanainissiuay
N9\ @edInfianusandnidesls (Avoided Mortality) ﬂﬂﬂnﬂaWL%@ﬁlﬂiﬁiqﬁaL%Q (Non-Accidental All-Cause
Mortality) fiiendestunsduifadu PM2.5 lusvezen Tassjautduiinguussnsineifongsni 60

UsEInIuazngual9eng

leun Usznnsvesuszmalngengsiinit 60 U Mdedinanynanvndilailigiame (Non Accidental)
Fsmunmdeyaanguimealuladasaumauaznsdoans ddnauudanssnsisasisagy dedoyaihiulidu
Foyanieghl wazialdyanamluannsadhfdoyaldnuisteyafinaridufissdoyadiaviidetinusaslsn

v
' o '

wihulalldustsiyamaudgndda daulumsideassiliudidedsilivesiusssulunside

wieailafllunside

mﬁﬁaiuﬂ%”’ﬂﬁ%lsﬁﬂiLmsmﬁﬂL%ﬁ]g‘d BenMAP-CE i open-source Tusunsuiiwaulng aadns
finvaunden Ussimmaanigoiu3ni (United States Environmental Protection Agency : U.S. EPA) ital#lunns
Uszanaunsalanssnunissnugunin Wetlade vieUszennsiidudariutiadodsundasly sl BenMAP-CE a#ld
ilafdunansenueguainiiairedulaglidouasnnanisfnuduszuinine dldunismeuns saddteidu
NANTENUGUANIUTTNOUMoLMaayandn 4 unds Tiun wuudiaewdenisAnnunisiudsundasnmain
21n#(pollution change) Useuns(population) 5&131E§ﬁaﬂﬁﬁu§ﬂu(basetine incidence rate) warn15UsrU
Mswansynuvie dulsyavianuduiusseving PM2.5 funasenusiogunin(estimate : )

nsiiusausaudaya

1. Yoyafuarassvuinliiu 2.5 luasau (PM2.5)

foyansnsrainuazessvuinliitiu 2.5 luasou luussernimadensd annanisnsIiavesnsy

muAuuaiy dududoyaniond mnanidanainiidegiusamelne U wa. 2562 Sy 45 1naminain
v 66 annil Ingldinasinisdmdenaniifiianuauysaivesdoya Idun 1) fdeyaduadsneiulidesndy
80% v04¥ 2) ffayansy 12 iWou Vadludminilifianidingain PM2.5 TWsunsu BenMAP-CE a¢14 3% Voronoi
Neighborhood Averaging (VNA) tiefuasiaianududuaes PM2.5 ﬂa"n?walﬁ?ﬁﬁa;ﬂamﬂamﬁmaﬁmmﬂé’ﬁqm
3-8 @il AwAALeRsIMENLUY inverse-distance weighted average
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2. dayauszyns (Population)
Uszwnsvessswmelne U wa. 2562 wenngueny lneltetgay 5 U duludeyasindninauada
W
3. Sudtae fidedIn (Morbidity and Mortality)

mssuTindeyanisdulieresuszyins Ussneusie Jeyaidedin wenngueny naudinalulad

U q
U v 6

asaumeAaznisdeans ddnnuudansemsnasisage Teengulsafifanuduiusseninaaiiveiniauas
NANTENUABAYAIN YaanideTimmnanivaililliguRmn(Non Accidental)

4. dayanansEnusagunm (Health Impact)

TunsAnwnilédeyaninnisinuianuduiudssninanisduda PM2.5 uaznanszvuequam

MnnsAnitiunlaegideldnumummnuduiusseninansduia PM2.5 uassansevusioguniw uazliany
aulanansenuain PM2.5 speze17 fdenasensidediannannaililigi@me(Non Accidental) 91nn15Ang
Tudszinadu Taelddeya O a.a. 2000-2015 Feiidn HR Tunguengsinda 60 T fAvitdu 1.05(1.00-1.10) uaz
lungueny 60 U Fuly fiAvinfu 1.09(1.05-1.13) (Yang et al, 2020, pp.5) ilosandslafinsAnunludnvasi
Tulsswelnsuarlulsemaodons Tunnidedd fudufitedadenlinsinuvesusemaiuiseglugfiniaiode
fidnvazgivszmakazgliomalndiAssiulszimalnesnniiga

nsanTeideya

Tnaeansainanszmusiogunmanuaivme malua s UszinAlne lngnansznuiiiinen
nsduaduazoosuualiiu 2.5 luasou Taesiaesanumsalseg il

1. anunsalit 1 Weamidudu PM2.5 lwdssetuinfudanasgiuussmalng vdeeuugissning
97l 3 vessdmseusislan (WHO Interim target 3 : 15 uAn./au.4)

2. anunsaifl 2 deanadudu PM2.5 wassetiuduugihseninamaed 4 vesesdnmseunsielan
(WHO Interim target 4 : 10 4An./aU.4)

3. gounisaif 3 Wennududu PM2.5 desielminfuan Air Quality Guideline vasasrinisewialan
(AQG : 5 uAn./au.a)

m3dziaudunusseninndayaduazessvunadn uazdauaguan

nMsliniteyanuduiusseninsiuazons PM2.5 wazdeyangulsafiiisadestunafivnsoinie
Taeldyaiidiadovosuazeessed uteyaiiugiu Tinseilaslilusunsy BenMAP-CE dwmfuiiasie
ANUANTUSTENIANdUTUYRY PM2.5 wardnsin1sidedin lngldteyan1snsiainen PM2.5 doyausesing
foyadarnaialsn uasdeyanansznusoguam (Health Impact) Inefauns dail

AY = Yo(1-eP*"M)*pop aunnsa 1
dla  AY = wanssvusiegunnandadeniudsunlasiy
Yo = base line incident rate

APM = amudidures PM2.5 fiuasunasiy
Pop = 31uulseIng

R = duuseAnSanuduiussening PM2.5 AuNasenusiaaunIn
In (RR) ,
g ﬁ = aunsil 1.1
Apopulation
RR = Amnuldssdusimsannnsdusia PM2.5 (Relative risk)

APopulation = Ussnsiidsuwlasiy
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NaNISANYD

anunsalanududu PM2.5 Tl 2562 nanedmindaanmenmalid fazdiuldaneiade 24 42l
guanluisiazgansIatn ogflutia 15 - 357 wAn/au s, (A1R1ASIL 50 HAN /AU IdeTiaussme 102 uAn./au.
Aedesed oglutas 10 - 41 uAN/AU.N. (A1AIASIL 25 HAN./AUA.) wasTUssmaiidwiniu 25 uan./au..
(:reuanIuNTainaznsIan sdymuaiiuniseiniAwazdes U 2562, nsuaiunuuaity, 2563, 1t 6)

ol Tud woe. 2562 Usznalng fwaudidediannngulsaiililigtimeg Swiuisdu 453,215 51
Andusnsndedin 595.82 deuautszeng lawiznguengsndt 60 U ifideTiniadu 125,283 18 Andudnn
FoTIn 232.90 deuauuszvns WeRiansansedmin Snsnsidedingaan 5 drdiuusn leun dminanauns
SnsndeTinwindy 1,518.78 senaulszanng (deTinedu 2,238 118) sosaan Ifuidmiauassvdun Sam
A5E8TINADLAUUTEYINTHAY (QLﬁa%imﬁqgu) WU 1,303.43 siaunauusyyng way 39nindsasine Wealva
YULAY BRTIETIAMNAU 1,187.25 (2,441 518), 969.97 (3,518 518) Ay 727.31(3,895 518) AMUAINU HINN 1

<120

121-170
171-200
201-240
241-290
291-390
>390

EEEECT [

7 1 3nsnsidedindauaudszrinsnnngulsanlildaiaiug Tunduetenindi 60 U w.a. 2562

foyafiugiudr PM25 U w.a. 2562 usnaedanina slusunsy BenMAP-CE Uszananaandoyadil
fiAnsening 1530 -33.17 uAn./av.a. Aady 24.93 uan./av.a. @ulngda1sening 25.01-35.00 uAn./au .
$1ury 45 Fema sesawneglutag 15.01-25.00 uaAn/au. $1udu 32 §mdn fwans Tuami 2 Swmdadiny
ANMNTuasan 5 aduusnlaun Famdaan aSaziny q3uns qloie uwaviivalan danududy 33.17, 33.16,
32.96, 32.10 Uay 31.38 UAN./AUL. AU IAU
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<5.00 pg/m’

5.01-10.00 pg/m’

10.01-15.00 pg/m’

15.01-25.00 pg/m’
25.01-35.00 pg/m’

>35.00 pg/m’

O  dfsmondinsiata PM2.5

AN 2 WEAINASEAITNNTIINUANEDINIAAZAUTUTY PM2.5

FolduvudrasafioUssiiunansenuves PM2.5 seguammusssvu fiengliesndt 60 U luusemelne
Tagl#lusunsy Benmap-CE lénasiail

amsmvealszmdalng Weanaududuves PM2.5 afy 15 uAn./au.a 9za1u1sananiaes
nsidedinnnngulsadililigUame 16 6,098.80 Au Anu 1134 deuaudszeins waziloanamiduduves
pv2.5 TskiAwiniu 10 uen./aua svannsovinidesnsdedinnmmnnaulseillilietive wutwiu 8,857.23 au
Aoy 16.47 douauuszens uazninanaududuves PM2.5 adléda 5 uan/av.a avamnsondnides
nsidedinannnngulsaitlailigufiug 11,509.16 au viedalu 21.47 donaulszwing seidloiassni
anunisalil 1-3 Ywiadifdnsinsmanidesnisdedingeqn 5 drdu deldanunisalil 3 1ugrudeyalunis
Faaneu loun dandndnu WWeddud d1Une vauliu wasung auddy

anunsaifl 1 S8amnavanideniadein fed Tartadu Andu 23.37 dewaulszena(71.65 Aw)
sosaeun AedaniaBieslnd Aoy 23.25 dowaulszns(298.51 Au) dnawnliundanind U1 voumiy wazuns
Aondu 21.01(117.46 Aw), 19.16(282.87 AL) way 18.73(63.62 AL) ABKAUUTZYINT AN 3N,

anun9aif 2 SSamnavandesniadein fedl Sortndgu Andu 29.84 dewaulszena(91.50 Aw)
sosawn Aedanindedlvi Anlu 29.29 deuauusyuns(376.11 aw) daaunldundming s uns uazvouuny
Anlu 27.09(151.49 AY), 25.28(85.38 AL) Lay 25.05(369.94 AL) AUAUUIZYINT AN 3.

amumsali 3 fonmnsudndsniadein fa Sartadu Aadiu 36.16 deuaulszeNs(110.87 Av)
sotaeu Aodwriadeslni Aoy 35.19 deowauuszns(451.85 Au) dnaaunliundaindg1une uns wasvouunu
Aol 33.03(184.69 Au), 31.67(106.97 AU) wag 30.81(454.91 AU) ABLAUUIEVING NN 3A.

215

"ysansmanslve: Heuazunmdmadeniiiessuugunimuvisenan’

(Future Fusion: Thai Research and Holistic Medicine for Tomorrow’s Healthcare)



’ . S o ,‘L i & i

Py OO © L@ 00,2002

U inn1sseAunIinIsunmdunulnewarasnsaguide Asen 5
AMEENSITUUANANT UM INeNdeneLen

<5
6-10
11-15
16-20
21-25
26-30
>30

EEEECC

7w 3 dnsinsuanidesnisdedIannngulsailildgUiAme Tunguatgnindi 60 U w.A.2562 aw 3n.
A0NUNITAIN 1, AW 3. FAUNITAIN 2, AN 3A. FATUN15AIN 3

719579 1 wansuuuazdaTIMsanaesmadetinnnnngulsan bilyadawe mudamnsali 1-3 vewsamdlne

IuIUNMENEBINSdedIannngulsall  dnsinsuaniaeansidedIaynngulsai

aaunisalinges [EHEGRERYEIGIN) laflygUiang
(danauyszyIng)

aonunnsalii 1 6,098.80 11.34

a0 unsai 2 8,857.23 16.47

a0un15ain 3 11,549.16 21.47

MmN 2 wandnsn1vaniaeansidedinanynngulsanlilyaufime 5 Swmdageiiga auaatunsali 1-3

dnsIN1SUANLARINISIHY IR (AanaudseyIns)

e gaun1saif 1 aaun1salf 2 daun1salfi 3
amu 23.37 29.84 36.16
el 23.25 29.29 35.19
11U 21.01 27.09 33.03
YOULAUY 19.16 25.05 30.81
g 18.73 25.28 31.67
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d5Unauasadusnena

nsfnwiuandiidiuiinisananududures PM2.5 Tulssmalneanunsatisanduiugidedinain
nnngulsaitliliguiamnldogieiitodfy TnsBsanarudutures PM2.5 aswnninle '«j’ﬁmu;ﬁt,?w%“mﬁmmm
vandedldfaziutunudidu Smfananiamie wu dwu Bedlud $1U0 und wandeases Sunliuieslésy
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N1331AT129N1358UIAYR9L5AUA INIAI8N1TIMUANGN WanTAIEAILALITE
nsflfnyINIIEUIAYRLlsA COVID-19 TunamilavasUszmealng

Spatio-temporal and Group-based Analysis of Emerging Infectious Disease
Outbreaks: A Case Study of the COVID-19 Epidemic in Northern Thailand

¢ a 1% ao ¢ ¢
BITONIY LBYUNT e ﬂﬂ‘W‘Vlﬁ NALIB
Auttaphong Aiamma'” and Patiphat Wongrueang®

UNANED

mMeiTeidumifedmesauuuudounds Wiedinnevisuuuunsszuinvestsa COVID-19 Tu 8 Famin
mawmilanauuu (Wwey 2564 - Tquieu 2565) lngldteyaguiedudu 124,776 s1 uavUszanaldn1siiasien
Fefiuiinaziaa (Spatio-temporal Analysis) $3fiUNITIMUNNFUTINTA (Hierarchical Clustering) ievihaudnla
watnnsszun Tassadneszenns uasanvnnisinido

NAMSAN®) NUTIMSIzUIAVAN 3 3zaen louA szaen 71 1 (wwieu-denau 2564, fevag 17.0) szaeni 2
(Tu8u 2564-Un51A% 2565, Sa8ay 36.0) warsyasn i3 (Qumﬁué—ﬁqmau 2565, Seway 47.0) Tneszasnd 3
fi8mshegsiian Smiadeslmisisuaufiisnnign sosaunie Weses wazd1uns msduunnguimiany
3 nquudn Tnededmifadunduisuingeiaidonfivadminfer auvgnisindedinuinniigafe “nrsduda
Tndtafufiaedudusiedeuntn” sesaamie nsndeluiumaniu aatuiivneu uarfisnssumismann
FeawTounnuuans LU UL

agUuagdoiauauuy: JUuVUNITTVIATiAILANA G uTiuaznatesadideddy nsysainig
m'ﬁmeﬁl,%aﬁuﬁuazL’JmLLaxmiﬁi’muﬂmjuﬁuﬁ msgninluldiile 1) MaunszuuihszSauasifeusealvi
(Early Warning System) lagld GIS iunalandn way 2) Usunagnsnisdnassnsneinsuazuinsnisniuaulse
Tdumzsenguianin (Area-specific Intervention) Tneuuannsnisidegnluaniuiidssmdn ilewiuuszansam
lunssuilelsagUalniluaunan

o

AEIARY: NM3IEUIALIA COVID-19, MINATIWHTINUTILALLIRT, FLUININEWTINUA, N1TTATIRRIANGUANERUTY,
Meamilovesusymalng, Uadeides

Abstract

This retrospective descriptive study analyzed COVID-19 outbreak patterns in eight upper Northemn
provinces of Thailand (April 2021 — June 2022). Using data from 124,776 confirmed cases, we applied Spatio-
temporal Analysis and Hierarchical Clustering to understand outbreak dynamics, demosgraphic structure, and
sources of infection.

The results identified three major epidemic waves : Wave 1 (April-August 2021, 17.0%), Wave 2
(September 2021-January 2022, 36.0%), and Wave 3 (February—June 2022, 47.0%). Wave 3 exhibited the highest

s 1sugUAEnSUM TN AlYANSITNEUANENT UMINedeneie Samiangie 56000
!Master of Public Health, School of Public Health, University of Phayao, Phayao 56000
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incidence rate. Chiang Mai province recorded the highest number of cases, followed by Chiang Rai and Lampang.
Provincial grouping revealed three main clusters, with Chiang Mai uniquely forming a high-persistent outbreak
cluster as a single province. The most common source of infection was “close contact with previously confirmed
cases”, followed by infections in correctional facilities, workplaces, and religious ceremonies, reflecting contextual
variations across geographic.

Conclusion and Recommendations: The outbreak patterns demonstrated significant spatio-
temporal heterogeneity. Integrating spatio-temporal analysis with area-based clustering is a critical tool
that should be utilized to: 1) Develop a robust early warning and surveillance system, using GIS technology as
a core mechanism, and 2) Adjust resource allocation strategies and implement area-specific control measures
(Area-specific Intervention), emphasizing proactive measures in key high-risk settings, to enhance the effectiveness

of responding to future emerging infectious diseases.

Keywords: COVID-19 Outbreak, Spatio-temporal Analysis, Spatial Epidemiology, Hierarchical Cluster
Analysis, Northern Thailand, Risk Factors

unii

Tsafinidola3alalsu 2019 (Coronavirus Disease 2019; COVID-19) fiinanidalaza SARS-Cov-2 1y
Tsaszunsziulanidesnanszvuegnagunsslunainvanedd vaduguam asugia uazdaay asdniseundfelan
(WHO) Usznaalinilun1izgnidudiuasisaausznineussiva (Public Health Emergency of International
Concern; PHEIC) io¥ufl 30 unsiAu w.A. 2563 wazUszniedunissyuialug seaulan (Pandemic) dloYudi 11
fiuna w.a. 2563 n13svuIaveslsn COVID-19 dwalkilfRndoarauialanuinniy 552 d1use wasilidedin
1NN 6.3 §use o Fudl 1 nsngien ne. 2565 Msszuinndsiinlugnisdiduinesnisnuaulsaiiduog
Tunaneuszimea s1udansaidios (Lockdown) Msdfnnsiiunis msseiufanssumadinsuaziasugio Ssdea
nsEnuUReditinvesUszavuilaneg siliineysingundeu dmiuusemalne nufileseusniletuil 13
UNTIAN WA, 2563 (BYATY $LiuT NS, 2563) uariinssruinegweidedunatsszasn Sgunalneldusenneld
wszswimuansuimsnenislusniunisalanidu we. 2568 uagdiunasniseuasilsaiidunn 1éun nsn
Wae Ms3innIsiunetIndmin nsUaaniuuseneunis nisduasuuinsnisdesiulsauuasauingiig
(Universal Prevention) Wagnsdaiaiunisdnindudlesiulsn lufudl 1 nsngiau we. 2565 guduivmsaniunisal
nsunsszunvadlsaindelifalalsu 2019 (Aua) Idussmalidssmalnadngssey "wdamsszuinlvg’ (Post-
Pandemic) Wieufuneuaa1suInsnIsaruaulsaLazUulasunagninisinnislsaiietnIoumnumn el
Tsm COVID-19 nanedilsauszdriu (Endemic Disease) uiihanunmsainsszuineiuualiuitu usnsihse T
wazAuAulsAdansiianudfny Tnemzmsdsy Slsauuuiameiug (Area-specific Surveillance) Wazn13WHN5e 39
wAn15a] (Event-based Surveillance) Lﬁaﬂaqﬁ’ummﬁmmﬁzmmzaaﬂimLLaxmiﬁzmmﬂuﬂfjuﬁau (Cluster
Outbreak) lufuilidss (No9EN515UEURNLAY AUNNUUAANTENTIESITUEY, 2565)
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LagLIan (Spatio-temporal Analysis) LLazmﬁmiwﬁmjuﬁam%ﬂﬁuﬁLLaznaﬂ (Spatio-temporal Cluster
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ns1adeuAmAINvedaTesiiadt og1alsfiny ifuldiuiunts aseseuamaTuEIL ALgNFR LAz
Ausemndesestoya uaznsinszileudeya (normalization) Aewwiinsiey Tnelfinasidansesiiszylinounti
delviulalununinvesteyaililunisine uardoyatamunazgnifuinuiogisuasnfoniundnnisduases
foyadruyana uaziddlfianedifouaiiAedoarindy
6. NFLVIUNTIATIEVTOYA
meneiteyalunsinuiutseonidu 2 sefuaunsoununAnnisife Tasldlusunsuadfuas
FONALS AN AL AULAAZUTELANYDINTIATIEY §5E) 1) AinTzvianadndanssaun Toun Armnud, Sevas,
sns1Uae, Aade, LLasdauLﬁmmummg’m (S.D.) Lﬁaa%maé’ﬂwmzﬂl’ﬂﬂmaﬁaga (U 1ASIAS19UTEVINTWaY
wultindanan) uazldlusunsu SPSS Statistics drufunIsFuINARRATUS Y Wag Microsoft Excel 365 d1msu
mi%’mmisﬁagaLLazmiﬁ’]mmLﬁaaﬁu 2) mIlneidsituiivazna duliuns Tiesgindudoudeiuiuazion
(Spatio-temporal Cluster Analysis) snuuuushassmadafimnzay ossyiiuiuazdrsnariifinsszuingend
fimanssegadifodiey diduns nssuunngudmin (Hierarchical Clustering) Tnelddeyasnsvasedunn
paonsTEzIAINsAn Wedanguimiadifsuuuunsszuinadiondeiu uazldlusunsu ArcGls dmiumsaing
WHUTIEITZUIAINE (Mapping) LLﬂ%ﬂ’]ﬁLﬂi’]%ﬁﬂ’]iﬂi%%’]EJL‘TJGﬁuﬁ‘ﬁquQ (Spatial Distribution Analysis) 111119
seutddymeadiaf o = 0.05 AmunismeaeuauLAg e
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WYFITUNTIVY
n1sfnullasunisinnsakazeylifianAnenssuNI593e555uN 5398 luny Y un1ine1dengien
nueavlAsINIg UP-HEC 1.1/012/66 asiuil 13 nun1wus 2566

NANISANEI
1 dnwauzidluvesdoya
JoyarUie COVID-19 ﬁﬁmﬁm‘mw“i,umsﬁﬂmﬂ%&ﬁﬂi@ﬂﬂquﬁaqnm&u’uwi‘iuﬁ 1 Lwngu w.e. 2564
Fotudl 30 Squisu we. 2565 sausEezinat 15 Weu wie 457 Fu (65 dUa ) luiluil 8 Smiavesniamile
nouvwrewsundlve lawn Weodlval Weesie 81019 1mu wng Wil welen uasliigesdou 9 nssuuinseilsa
VBINTENTNAT15UEY Wefthe COVID-19 Agsunsbuiulufiuidneisiaay 141,556 5

M1379 1 UAAIAAINILAENISAREENYaITRYA

378013 U (518) dndau (%)
Foyanaunnszuubisede 141,556 100.00
tayaiifnaan 16,780 11.85
- luiszyine 5,904 35.19
- Foyatdou 4,335 2583
- luisgyene 3,962 23.61
- AnUnAdug 2,579 15.37
%’agaﬁﬁwﬁmiwﬁ 124,776 88.15

31NA15 1 WUIMARINATINFRUAMAINYBITRYA Tayaniunliasiendanuanysaundiosar
88.15 Fafundnnaugivumieeusuladmiumaidenisssuiningt (Fegay 80) Teyaiidneen Usenaudie lisey
A Sevay 35.19 sesawndouadndeu fosay 25.83 liszyeny Sevay 23.61 uarlinUnfidu Seuay 15.37

M1319 2 uaneduuUag COVID-19 uazdnsidledauaudszvnsluniamilonsuvuuenaiuiain (wweu
2564 - figugu 2565)

Amin Ussvng uugUe Soway ans1UgsBuaY
Tl 1,629,485 45,234 36.25 2,775.89
GRNRRT 1,168,148 36,892 29.56 3,158.46
a1l 721,543 18,445 14.78 2,556.01
amu 397,965 8,234 6.60 2,068.56
WeLe 462,011 6,892 5.52 1,491.69
Wng 433,658 4,567 3.66 1,053.12
1 473,965 3,234 2.59 682.40
ERNG R 241,534 1,278 1.02 529.20
37U 5,528,318 124,776 100.00 2,257.03
Mean 690,788.63 15,484.50 12.50 1,914.55
S.D. 468,427.24 15,470.60 12.26 932.32

31NA15N 2 WUTITIUUGYIY COVID-19 3 duduusn laud JswminleddninugUlsuinian Sevas
36.25 S99A9UNABTIMIAWYI518 S08aY 29.56 Wardanina1U1d Seuay 14.78 Auaeu 8mns1UleRkaulsEYIng
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3 guduusn lud Janialesnelidnsdisgdian 3,158.46 douaulsyyinssedatnfedininaiuiadedny
2,775.89 douauusezyng wardandind1u1ediung 2,556.01 denaulssyins vaguigesaoulionsUigaian
529.20 fanaulszyns felpenitAaievesnamtenauuuii 3.62 Wh

2. wulduguneniuszesiaan (Epidemic Curve)
71314 3 n1snszevasdihelundazszaannisszuin

saaNn 5TETIIAN Fuugan dndu ansUngsBuEY
(&uah) (Sewaz)
svaondl 1 (lwe. - .. 64) 22 21,255 17.04 384.51
sAaN?l 2 (n.0. 64 - 1.0, 65) 21 44,917 35.99 812.45
szaan?l 3 (nw. - 1.9, 65) 22 58,604 46.97 1,060.07
394 65 124,776 100.00 2,257.03

91574 3 N13nsEevesliglundarszaennisszuianudn unugtheuasdnieiiuuilbuiaay
agmailiadluuiazszaen lneszaond 3 dnsegeiign Andu 1,060.07 douauuszyins sesaunszaeni 2
fons1Uqe Anvdu 812.45 sawaudsyang wazsyasnil 1 Jons1Uqe 384.51

Epidemic Curve with 3-week Moving Average: COVID-19 in Northern Thailand

—— 3-week Moving Average
=== End of Wave 1 (2021-24)
ave End of Wave 2 (2022-6)
Weekly cases

5000 Wave 1

4000

3000

Number of Cases

2000

1000

A 1 uansdayadUlssiedunni vaegngegavanisszuinly 3 ¥aauan

NANLEAININSEAEfvesielsaladn-19 Tuniawlisvesusendlneniugiaiad sswined 2564-
2565 Tagn13szurnlugisiidneranusasiuuntiidu 3 szaenndn lnousazszaenidnwasniaszuIning,
funnsinsitu Tngsvaonit 1 Antudauddulfanansd 2564 fgngegavosiitasyszana 4,000 MesedUans doufiaz
ana10819590 57 ludUAITA 24 vosd 2564 AuLEIesEaENT 2 FuAnnnssyuaseLiasteusnatd 2564 f
il 2565 Wusrasndiilszeznaenuuiian Taeilgagegavasgmeglurag 3,500-3,700 1esiodUai wavsvasn 3
AnN3s2UIngedn nugUledseunn 5,000 sresiedUanv TnefdnvarnmsiuiuiisinduazanatognasinEini
S¥aanNnaunin
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anwauzUszynsiuigluudazseasn

COVID-19 Cases by Age, Gender, and Wave

Female Male

8000
193 3172 1674 163 3300 1873
10-19 years 8.2%) (1145) (6.8%) 113.0%) 110.3%) 7000
7000
6000
1108 1128
20-29 years (@7.3%) 6000 (86.9%)
5000
431 5000
g- 30-39 years (18.4%) Cgl
5 4000
< a000 G
) 260 & 4185 1232
< 40-49 years 111.1%) < (16.1%) . - 3000
- 3000
223 3455 3596 171 2614 2470
50-59 years (9.5%) (12.5%) (14.5%) - 2000 (7.1%) (10.8%) (13.5%) - 2000
129 2171 2315 -1000 112 1766 1968 - 1000
60-69 years (5.5%) (7:8%) (9:3%) 4.7%) (6.8%) (10.8%)
Wave 1 Wave 2 Wave 3 Wave 1 Wave 2 Wave 3

Wave Wave

1 2 uansdayan1snszanevedUlelsaladn-19 IUUNAIUNGDTEY WA LALTZAINNITIZUIN

NN15IAT1Elagld Heatmap wudndnuaueniauseynsmansveasgUaelsa COVID-19 Tunawmile
nouvuiinnuuanssiuegadauluisarszasnnsszuia Tasluszaenil 1 fUhedlvgnszqnieglunguis
viharumeudu Tnslannzngueny 20-29 U luvaziiszaendl 2 wandifiuianisverenisszuialudmangueny
Tnongueny 20-29 U Ssaanugitheludndrugeaniislumanduazinays deuluszaonii 3 Sadusvasniid
Frufierugen wunsasuulamesnguengndniildsunansenu Taeftaedmlngiasumeglungueny
30-39 T uanani m‘wumiL‘wmwaqmJ’mamwuammiunammma 60-69 U Bnse nsdsuunlasues
sUsuuMssEUIanutsedagioufiinisnssnedeiivensanisnnnduiodrdnugngutorhaunsunans uay
naudedduniiFeuludiifimstounaneinnsns

3. shAzinnsnszae B eitud (Spatial Distribution Analysis)

nMlenginsnssediuivandiifiuiaguuuunisuninszatsvesise COVID-19 lunawmile
pouULTiANILAnAafueEsTusTdmTn warlimadsuuadluusiazsyaon fauandu nn 3

98°0'0°E 99°0'0'E 100°0'0°E 101°0'0"E
! 1 1 L

20°0'0"N F20°0'0'N

19°0'0"N+ F19°0'0'N

18°0°0"N- -18°0'0"N

T T T T T
97°0'0'E 98°0'0°E 99°0'0'E 100°0'0°E 101°0'0"E

Legend
. §
? 4 qu lim Kilometers | oo ce [ ] coor- 10000 [ 12001 - 15000

[ 1 5775 - 6000 [ 10001 - 12000 [ 15001 - 70000

- o d d . . "
AW 3 UHUTLAAINTSNSEANEleunvasTwudUnegasaulsa COVID-19 aaszauaandudy
Y
vasinunlunawmitlonauuu
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9 3 unuiituandlfifuanuunnieressiuaugisaranluuias fmie Tnglisedud (Thematic
Map) Fautssziuanuiduduniusiuaugiiefissylu Legend Tngiuiiduasduiian (15,001 - 70,000 518) st
Huiuifidsufihearaugeiianluninig samslienesinanszaedeiud Guandlu 507 3) suinisssun
nszandludminiifuqudnansinuasugiauaznisauuiay Tngiamzdaninidoddnl uazdease Foduitudl
Auansnnududuvesdgsgelunnud Euaady) feyaideuiunudiszyly as1ed 2 fuduirdmindodmivas
Bessrefsugihenugeiian uandunduimiadishnihedeuauyssrnsgdlugiinig susuunmsnszatesail
FhiFudenisunsnszareiauuudidudu (Hierarchical Diffusion) anifieslngjgifiesses wazuuuinderiu
(Contagious Diffusion) szn3193aniafiinsuuaufnfu SnwasdindnasviouddnsnaresnunuIutuges
Uszns maifenlosmansugie uazdszAviameasnasnismunslsaluirasiuiuazdiaam

4. M5IUNNGNIMIA (Spatial Clustering)

NTIATIENNTTMUNNENTIAlY Hierarchical Clustering Aag Ward's method Ingfnuinsseeng

910 time series 19985108 8EUAWInADA 65 dUasivasnisAnu iledanaudmiafifisuuuunisszuin
adendsiu famiafteglunguidsafusinddnuansssuiadilndifeaiu SsenaiinanwgAnssunisiiunis s
myvieailen vidednuasmaniimansuasUszinsmaniniadeu

Dendrogram: Clustering of Provinces Based on COVID-19 Cases (by Wave)
50000

40000 |

30000

Distance

20000

10000 ‘

|
|
|

Chiang Mai
Phrae

Nan
Lampang
Lamphun
Mae Hong Son
Phayao
Chiang Rai

Province

AW 4 Dendrogram KEASAUFUNUSKALNITIANGUVBIIINIANINFULUUNTTZUIN

N 4 anunsoudadiminesnidu 3 ngu ausziuAuAdIeAGIveIglLUUNITIZUIN IAeTiaNsa
21n388¥%19 (Distance) Tuunuda Fauansfenuuandaseninangy eflszogrnaunn EULLUUﬁéaLmn@mﬁu
og9dnaY nauiiszervinatios sULUUMSSTUIRRETiuAd RGN

ngufl 1: nun3sEUIRgerailas (High-Persistent Outbreak) Uszneusedmindedviiiosdminiden
fszzving (Distance) 9NNFUBUNINTIAN Uszanas 50,000 wansfednwaeULUUNSIzUnTuAns19Indmia
uegnailifuddty Tnedidunuging 45,230 510 uagdnslhogean 2,775.89 douauuszansg aﬂwmvmuﬂamsmu
udnanamsszuiavdnvesniinig Feeraduitusivanuduiiosgudnaruasugia n1sfnw uaznisvieadien

eD O ﬁﬂ

fiUsvrnsnuututasMIRuadenleatusminsoudseg el
n'cjam 2: NguN1TIEUIATEAUUINNAIR9ge (Moderate to High Outbreak) Usznausigdanin
WBees1e, 81119 wazdmu InelidnsUieseuauysevnslugae 2,000-3,000 Janintunguiliidnuaeniaasugia

228

"ysansmansine: Ideuazunndmaioniiessuuguainiiseuinn”

(Future Fusion: Thai Research and Holistic Medicine for Tomorrow’s Healthcare)



b B I O

00200661000

U inn1sseAunIinIsunmdunulnewarasnsaguide Asen 5
AMEENSITUUANANT UM INeNdeneLen

wasdsnulndifesiu Aoludminauinnansdidlng Iszuuanwauuasnisfmeuaursedonlasseninegiinia

Fadesien1sunsnizarewe wannsaniuaulalusedunilanguilll dnvarnsseuindussey waslanulnd@aiu

naudmianssruinas lnsnededlu

ngudl 3: nguMssEUIRsERULIUNANsienn (Moderate to Low Outbreak) Ussnausedanin neten,
WS, YU bazslgasdsy JonsnUlenaunaulseunnghudie 500-1,500 mjmﬁﬁﬂ'ﬁsaxﬁﬂqﬁwdwé’wifmawﬁwﬁaEJ
wansfegunuunsszuiiadendsiu Taeiludusmindisiussanstes fdnvarglivussmangiun fnsAunis
Wh-oendn waghififlosgudnansvunsilug Feillemainnsszuslulsdida

M33ATzidadeden1sRaRonUUTUNBINUTILAZNGNTINIA
avnNIRaelianuwanAeg s daIuIsEI T minlayserinasraen Faasvioun1siudeulUasues
NaIN1IITUIN MUTIIAIMAEENYEIRNITYRIasun IneliseavBunnwiolull

M13719 4 duRuamANIsAnavanuwenaName wazdtuudUleluudasdmda

Iwmia  dudu 1 (8ume) U 2 (swin) JuAU 3 (swin) oy ' o 2 oy >
@) @) @)
U durialnddnriu anuAnw anuiivihanu
Uedudue 384 21 38
nouni
welen  duddlnagany WINTIUNAIAUT TUaauiiguy
AUedudue WU aa1atin 717 12 22
founti anuiviesilen
de duldlnddedu msfumidthedegnues Waaudivuy
fhefudume  dumidfndelugumy LU AaAln 266 04 0
fowunti anuiviesilen
amu dudalnadaniy anuiivhau TUanuilmu
HUedudue LU AANALIA 1199 82 00
nowni anuivioadien
Weoesne  duddlnadeniu TUan Uiy Lo anuiivhay
AUedudue manaln doud] 173 60 35
nowni vioudien
Fedlwl  dudalnadaniu Viunan1u/i3oudn TUaauiiguy
AUreduduy LU Aanin 6,287 252 557
founti anuiviesilen
WS duddlndBaty  yeansiwmsumd  lWanuiiguv
AUredudue WAZENSITUAY LU AaAln 538 39 23
fowunti anuiviesilen
wigesseu  duddlnavariu TUan Uil L anuilvhany
AUneduduse panatin danwdl 257 4 7
nouni vioudlen
B 6,821 ,144 512
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ANANT9 4 wuiwﬁuéfummeiaﬂL“’?i?a%ﬁﬂl,l,aﬂm’maumﬁga 3 5¥08N 91U 57,477 5718 WU
gudivu 1 Ao "nsduialnadaiugUiegudusienoumin” (close contact) 91U 46,821 118 (Fosag 81.47 YDIANA)
msfaie 3 Susuusn) Ieederfafifisuauiisnnaning taiianie Bedval 26287 318 sasunie Nz 5717 11
wazideasy 5,173 11 Turasiidminuidosasy Sdwnuiiasanangisiian fo 1,257 918 Ssaonndosiv
uanssuunnguitdelsieglunduszunes Inseaduiusiudnarmegiimansiiduiiuiivndnauaznsiadoudie
Usznnsiidnda

anvndudu 2 (fevay 12.43 Guaammamiﬁm%a 3 Susuusn) Ifaziouninsuesdnumzianeiud
ﬁﬁmmmmﬂmaﬁumm%w Taun Weslva nugUasluiumaniw/Foudn d1uiu 5,252 518 (Seuay 73.5 ves
awnSuiy 2 anun) Fandndiyu woitasluaauiviieu Workplace) $1uau 782 518 (Fevay 10.9 vesaing
Sustu 2 avun) Fendauu wuifiaeluaniufne (Educational Institutions) $1uau 321 518 (Fesay 4.5 1o
AUy 2 savan) Sfangien wudtaeluRSnssimneeaun (Religious Ceremonies) $1uau 312 516 ($oway
4.4 vpsavndudy 2 wavme) Serfauns nuftheduyamnsiunisunmduasansisugy $1uau 139 18 (Govay
1.9 vosaungdudy 2 anun) wardmind1uns wudtasannisfunidagnuaznisinmudduda Suau 104 91
(Sovar 1.5 vasanmgdusu 2 faun)

auvndusiu 3 (Feuag 6.11 manmmmmiaméﬁa 3 Suduusn) daulngmugndeiluluanufiyuyu
(Community Settings) tu aantln undaieailed wazanuuii 91uau 3,092 918 (Souag 88.0 YOIAUNY
Susu 3 Hanue) Tnsnusnfigaludsmindedi (2,557 918) uenand Smuanmgluaniuiivhaudn 420 51
($ovar 11.96) Fatlidiu anuivihnudsnadudunadesesiivestinsdmumnasnsaiivayunisaugulsn
ogeselilos

d5Unauasadusnena
1. #5UNan1sIdY

nsAneiieseRdnvasneszunInedeiufivasian (Spatio-temporal epidemiology) U84
15A COVID-19 Tunawmilonauuuvaslseinalng seninafouuwigy w.ea. 2564 83 Tquiey w.a. 2565 WU
finsszunavdn 3 svaen Taefianuuansslu@anan fuil wasUszannsenansodnedifoddey svaenit 1 (wwew-
devnan 2564) TUae 21,255 518 szaenil 2 (Fusnou 2564-un31An 2565) SiEUae 58,604 518 uay Szaenil 3
(nuaus-Siguiou 2565) Fadutisnisunsszuiavesaesiug Omicron SiUaesnndian 45,234 58 uaziisns1Uae
496n 1,060 AaLAUUTEYINS

nsnTzinguioudsiuiiuazing wunguiounssruiandnlufaindednd du uesdosns
Tnodedmiduiiuiiszuiadeiiessmuiuiian mssuunnguisninde Hierarchical Clustering wenld 3 ndu Ao
(1) nguszuIngesioiiles (Fedlyad (2) nauszuInIunas (Fossie dmu d1U19) wag (3) nguszuns (U1u uns
Wyl wilgesanu) amanisindefinulesiiandonisdudaduasiudunenounii (Gosay 81.5) sosasunie
nshndelusiumaniu anuiivieu uasiSnssumeaaun

lnasy JUuUN19IzUINYRY COVID-19 Tunamdeneuvuil natanisszuaiinandadsiuiiua
nanegadaau 1dsudninasniladensgiimans lassadauszanns uasnginssudeny nan1sAnydd litud
nsysanTsMIleTeideiiuiivasine Sufunissuunnguiiui ausaduadosdioddglunsimunssuy
#hars madleusfbarmih uazmssmuamasnsmuaslsmameiuildogsiussansnm
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2. 9AUTIENANTTIIY

wamsfnwiuandliifuiinisszuiavedsalain-19 (COVID-19) lunamilaneuturessumelne
fanuuaneisdsiufivagnaiegaditeddy nsszuinlulsagsraaniidnwuzianizaudadoniegieans
Tnssa¥eUszuing uagnginssuniadsanvesszuivy lngszasnfiandadurasnisunissuinvesarowus
Omicron #F1urugUlsuazdnsviegefign aonndosdusnesuvesesdniseunsiolan (World Health
Organization, 2022) fiszyinaneiug Omicron ﬁé’mqmﬁuwﬂ%qmdﬂmaﬂ’uﬁ: Delta wae Alpha WATAIIUTULI
vodlsranasedidnuieisuiisuiuszasndeunii eduuldunsunsnszaeiinisiuluszasndandn
o1vaeToufmaresnsaunasininismugulsn nadadies uasnisideudhevesUssanafifindundsann
nsaninTuaseuaquIn Tyt 2565

KanTiATEidsiuiLazia (Spatio-temporal analysis) feTUsunsu SaTScan wungufiaun1sssun
Alifodndrynsadd (p < 0.05) lufaninBesin dmu uaziFease %aLﬁuﬁuﬁ@uéﬂmﬂﬁmmwgﬁa NISALUIAL
uaznsvieailevesmamie Smfamarifanumuiuiuresszsinsguuasininafoudisusanussnieimin
wazUssmaiiouthulusedunn Ssfieudssdenaifinnisssuindeiiios nadnsnanaonadosiumsnuives
Ma et al. (2021) Tudszimadu uay De Angelis et al. (2022) luglsy Fasgyirfiudiflosuialugfuualinde
N1559UnguvegUne (disease clustering) L.Lasﬁ‘wa"’imﬁuENﬂ1i'ﬁwwﬁa;uumndﬂuﬁuﬁww ieanrnnisinde
nedsruuagRanssuvnaAsYgRafiTuIwiund

n1591uunngudaninaie3s Hierarchical Clustering @UAYUNANTITILATILIAINGY TABEINI50
Jndminlumamiensuvusendy 3 ngundn léud (1) ngunisszuiagediailes (Fedlw) (2) ngunisszuin
Uunans (Beesne Srypu 1) way (3) ngunsszuInei (U uws neien wigesaaw) nansiienesiuandiiuds
AFTLS e uAluBsuan (Global Moran’s | = 0.47: p < 0.01) %q%j’]ﬁuﬁﬁaglna”ﬁ’uﬁLLmIﬁuﬁé’mw{ha
TndiAsatu Tnglamzdmiaiddnuugmaassgiatagmsaunauadendeiu nadnsiananasiouinnsssuin
Tunawmieiidnvaizmsnsznedeuiimansiduiusiulussiuging lildemslussiuimin

dlofinnsantladenisszuinine Wummmmmmmszja‘vlwuuaawamamiammaiﬂasamﬂummaauau
sereunth Andu Yevas 815 sesaunfenishndoluiiumaniu an1uiivhaiu uasfisnssumaman nvue
Fnanaenadesiunenuvesnsuniunilsn (nesanssuauanidu diinauldansenssansisugy, 2565) Fasvy
Imsszunludsemalndulngunisiadenislugusu (local transmission) Insfinnudeslsamisdanm
luasouasd anuUsEnauNIs kasguvunIeAIan) JadununginssuiagAunuIiuYesUseyInsdlliansna
ﬁﬂﬁmﬁ@ﬂﬁ’]ﬂ?ﬂ%&LLﬁ%ﬂ’J’]EJGiEJLﬁlawmmiLL‘Wi'ﬂi%mEJGUENIiﬂSLULLGiaSﬁuﬁ
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Abstract

Oral health education on dental caries in schools is often delivered through lectures and
printed materials. Although these methods are easy to implement, they are not very engaging, especially
for lower secondary students who require more interactive media. As a result, students have low
participation, become bored, and are unable to effectively apply the knowledge to their oral health care.
This study aimed to examine the effectiveness of an artificial intelligence-based game in enhancing
knowledge about dental caries among lower secondary school students in Wat Bot District, Phitsanulok
Province. A quasi-experimental design was employed, dividing participants into two groups: an
experimental group and a control group, each consisting of 32 students. A dental caries knowledge test
was administered before and after the intervention. Data were analyzed using the Mann-Whitney U test
due to non-normal data distribution.

The results revealed that, prior to the experiment, there was no significant difference in
knowledge between the two groups (p = .1 2 3 ). However, after the intervention, both groups
demonstrated significantly higher knowledge scores compared to before the experiment (p < .0 1).
Moreover, the experimental group had significantly higher posttest scores than the control group (p < .01).

The findings indicate that the artificial intelligence-based game was effective in improving
students’ knowledge of dental caries. The results can be utilized to further develop interactive learning

tools for promoting oral health education in a sustainable and engaging manner.

Keywords: Traditional healer wisdom, Folk medicinal, Karen ethic group, Herbal medicine
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Consumption Behavior of Sugary Sweet Beverages and Associated Factors among
Students of the Faculty of Public Health, Naresuan University
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Abstract

This Cross-sectional descriptive study aimed to investigate the level of sugar-sweetened
beverage consumption behavior and to analyze factors associated with such behavior among students of
the Faculty of Public Health, Naresuan University. An online questionnaire developed by the researchers
was used as the primary tool for data collection from a sample group of 142 individuals. Data were
collected between 9-21 June 2025.The collected data were checked for accuracy and completeness

before being analyzed using statistical software. Data analysis included the use of frequency distribution,

'ouNHYHYY ANYANSITNAYANERS UNNINENSESAIT Awallan 65000
!Community Health, Faculty of Public Health, Naresuan University, Phitsanulok 65000
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percentage, mean, maximum value, minimum value, standard deviation (SD), Pearson's Product-Moment
Correlation Coefficient, and the Eta Coefficient.

The research results indicated that: 1)The sugar-sweetened beverage consumption behavior of
the sample group was mostly at a low level (67.60%), followed by a moderate level (31.70%). 2) Factors
found to be significantly associated with the sugar-sweetened beverage consumption behavior of the sample
group (at a statistical significance level of 0.05) included: Year of Study (F=3.675, p=0.014) Major of Study
(F=2.589, p=0.039) Age (r=0.712, p=0.041) Daily Consumption Volume (r=-0.166, p=0.048) Attitude (r=0.216,
p=0.010) Media Influence (r=0.610, p<0.001) Peer Influence (r=0.576, p<0.001) Recommendations: Therefore,
the Student Affairs Unit and the Community Health Center Unit should implement continuous measures to
promote student health. These measures include promoting the consumption of healthier alternative
beverages, encouraging nutrition label reading, and conducting ongoing research to modify consumption
behavior, which will subsequently contribute to better health status in the future.

Keywords: Consumption Behavior, Sweetened Beverages, Students, Sugar
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ﬂfjmﬁau (r=0.576, P-value= 0.000) sss1eazidoauandlunsied 2

A1919 2 UWHAIAUATERFUNUS ANEUSFUNUS Pearson product-moment correlation vasladaiiinnudunusiu
NHANTIUNTTUSINALATDIANSENINUNTUINNEG

v . WeANIY p-value
Uadudauynana
r

27 0.172 0.041
UsununsuslnaaTesansanu (Why/u) -.166 0.048
fFUAR 0.216** 0.010
dvdwavesde 0.610%* 0.000
BVBNAINNGULNOU 0.576** 0.000
d5Unauasadusiena

v ¢

Uadendanuduiusiunginssunisuslnaiaiesnusaninuniuiniavesiidn augaisisuauaans
UNNINYITYULTAIT WU

N

1. §adudauyana Usznoudie oy Juliidne a1vnduiidnu wasUinanisuslaadoturesian
ALzAsIIAUgIAIEnS Winendeulsads fauduiusiunginssunisuilnaniesiiusanuiiiiaia
Tnvannsnofuneldnad

1.1 mqﬂuaaﬁamﬁmmé’uﬁuﬁ‘ﬁ%Lwﬁ’quaﬂiiumiu%‘lmLﬂ%‘laqﬁmammﬁﬁﬁwma (r=0.172,
p = 0.041) Wewneydutladeddaflumstmuamednsmmeunawresdusanu lnoianizlutisiosulazdndnm
fifuunliuuilnags dsfesnisnisunsnuesaniznguiiieananuidssioguninluszozent uenaniawndon
madenunaraundonlduvenniemumailuaaudnvaztufiludasedduiinisihunfinnsanlunis
UHUUTEUEAITI TG FeaonndesunanIsIToues Zafar, T. A, et al. (2025) ﬁwudwLLuﬂﬁmmiUﬁmmmmq
’3’85;14%]su%lm‘wé’qmumnﬁﬁmaqaﬂ’iwwmqﬁlu 1 Tawedosdunarsduundninaiidndy seiunauain
Svisnanedinunazdunndouiiduniunumddy e ﬂmmmmﬁaﬂumgLﬁausgﬂﬁ%’ﬂmﬂﬁgmaam%ﬁ'aﬂ,mj 9
oglane viionsmandiyjatiunisaianmdnualiiiauluasfsgelovewanioel siliedoshusamiunateidu
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druntlsveslafalaanlionsufiaslalunguisil (Li, Y., Meng, et al, 2025) seauazainlunismigeuazsian

'
=

fihasliietsdaadilimginssunsusinaBaiiadu (Sun, Q. Yang, et al, 2022) denndosiviteves S5Uunsal
AnfAaleBu (2023)

1.2 fudifddnuiinnuduiusfunginssunisuslaaniesiusaninuegaiited faynieadn
(Fta = 0.272, p = 0.014) LﬁaqmﬂmsagﬂuamwmmﬁaumiﬁnmﬁLLmﬂsmeummzaznm InasiongAnssy
qunn Antulifigeduenafoandnfunssnuinmauazanuiaion (Academic Stress) ity Feilugnisld
wnespmsavamudunalalunisdanisanueien (Coping Mechanism) vieldunaanwinssudilaivangauilssu
nsdsaumnaunaneduideludimarsdvesnisdnwilunmineds msdunudtliduienusudulunig
unsnuesn g1ty uazsedunsAne Tnsnataoandesiuauideves niun Aiauiis waziugan unaRug
(2562) ﬁwummLLmﬂmwaawqaﬂisumiﬁimLﬂ%‘laaﬁ'mammﬁﬁﬁwmwaiz‘mhaﬁamiuﬂa;u'ism%quumwﬁﬁﬂm
Tutudilsnetu Sudunasnaruseuiiulamnnisuesadoundeniiudeuly uenanildsaenndostun1site
994 Roesler, A., Rojas, N., & Falbe, J. (2021) finudn J9dumAMunINUIITNAFIUN T IAY wagTEaun1sAnw
finadenginssunsuiloaiiosiusavuiithivnaseadnuas Soguitunndnetu

1.3 avninifne Tuanzaisisuavaians Tanuduiusivuinanisuilnaniosmusanin
(Eta = 0.265, p = 0.039) Lilea1nAnuuanssveangAnssunisuilanlundazarvinluauzaisisaguaans
onlilfnanszduanuimdnniaiisiediafie uiiAnanussingiunsdinuveanguiiien (Group Sodial
Norms) wag Jausssuvesauin deidvswasensidonaniuiiiuussmues viearuilumadnuieiesss
uenand oraaeTteudsauuandsly anwseudiulnsunndsdn Aldsuannedeulundngaaiamemaes
uslazanu HansRunUiaenadosfunuideves nlua Tawuia wasiuyan ynawug (2562) ifnwiAuseuy
Fulnsuinisuaswginssunisuilaalunguidaivdnaunmuasnuaanuuanansseningan dedldifiuin
Tsunsunsaaasuauandeseaniuulivingauiuusunaniznguueduiazann

1.4 Unaunsuilaamiesiusamiusie fulanuduiuseseiidedfnyfunginssunisuilaalaesa
¥osildn (r = -0.166, p = 0.048) ilesanmsuilaaedesdusamusindudiunisessuuuunginssugunnlaesu
voefidn vnlidniiuudlduidenuslaaemisamuanuazadinuieainuianelaninniinisefefanaen
malawuins Aenefluuiliufiasuilnaeiosmumiuduusgsunniu Swaiinuisaenadosiuuuiadunginssu
Tavuimsitszyin nginssumsidenonadunssuunmsilésudvinansaien mudeduyana wazusansedu
NANINWINA DY anﬂiimmﬁﬁimmmmasm%qﬁ'm’?iﬁﬁwmam’%awé’muqﬂuﬁﬂwmzLﬁmﬁ’uasjwmlﬁaq
Feormidunmnantafeduamnunedu senifivey waranmiedeuseuiiiBesensdnfueiesiusamuldie
aonndesed1sBaiunuisevesfianiumain aineuld wazane (2564) lumsdsiainued mud wasngAnssuguilan
Tunsuilnadesiusannu nuidedindnldnsnudeyaiisszdngd anadeuinuthmadiuilaaanedesia
yosnguine eyl 328 niu Jednidu 8.2 Fouw sonsansiu T.mﬂ%mmﬁqnénﬁﬂ'wqqﬂ’jwﬁmmfﬁmaﬁaqﬁmi

a

augielan (WHO) wurtisaTustedmau (llasiiu 6 daursai)

1Y [ a

2. firuafinudunusadslitednuiungAnssun1suslnatasasnusanIuvasiidna (r = 0.216,

v
1 o a

p = 0.010) wan1sAnwnansliiuIddndulngiiauainanenisiiinnisuilnanisshiusaninuninu lnesouas

17

'
a

98.60 SiAuadlusziuunans dandediaiesiusavuinadedoguamluszezenn uazassidanisuilan
Wiz agvibiould anunsnesunglamensaululIfnue Nguinginssuauwiy (Theory of Planned Behavior)
109 Ajzen (1991) Wrund finreindesiusanan Tneviwthily Jadeih (Predisposing Factor) findnduliin
AuRalaLdangAnssy (Behavioral Intention) winfidaiiviruafiisuanit adeshusaninuidesisnienie
Preusamaumiiosdld awdswaliiAnnudesnisuilnauasirlugnsufoiluitan namsidel aenndoty
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AT Haynes-Maslow, L., et al. (2022) fifudiuinvirunfisosnmsuilnawdesiiusann @sudweu/aivey,
Wunae, lWefunrundes) flunumddnsenginssunisuilna aonndesiulsmfurosnuideiliinun “Viauad
fanuduiusfunginssumsuilnandoshiunuvesian” uoninid e aideildsliyudn uiirfosuas <37 4
msuslnaadesiusavuittinaliii wimnuowdssTnamseirefou (Bu sawni, dew, nanfim) e
nu/AunRitn uideditiadudu (contextual/social) idana
3. Jadeduszidsuuuunnunsdeny wazduswasinde wuil Svdnaande wazdvnannguiiiou
fimuduiusednadidedfyfunginssunmsuslaaaiesiusanuvesiian dil
3.1 Bn3wavesdednnuduiuseselidod Aydunginssunisuilaamiosiusaninuresian
(r = 0.610, p < 0.001) Lﬁaﬁmﬂi’jafgﬁ’u?iaﬁqﬂuaauiaﬂﬁéw%waqmaiﬁ%m sv3naandededudadoiasy
(Reinforcing Factor) ua nthlmAnn1sufui (Cues to Action) smamdnmauinisauam Aewmarildasisann
fpen13Wed (Induced Demand) mumimLauamwaﬂwmwmmmhLLa ﬂ’]iﬂiw(ﬂﬂﬂ’mi‘ﬂﬂwﬂu loLfin
nsinduladieluiiuil (Impulsive Buying) uwiariinaieshutuiitimagsfinu nansdunuiaenndestuauide
999 Remedios L., et al. (2024) ‘mwmwmﬁammaﬂumwmm/‘lmwmwmiammmm (alunaziuTudanie)
unsanduTus Anudureuusud wasduusiunualiunisuilalunguionsy wazdiaonadesiunuide
w04 Tase wavdn (2567) At liudsunumddgyuasnalanisnaiauaznislavanfiuduiingufosuuas
Soi3ou TaildvEwamdonhmaudladugunmdiuyana
3.2 Bvnannnguiiteulieudiusesadideddyfunginssunsuilaaeiesiusavuresian
= 0.576, p < 0.001) 89910 AUAIFyvedaTen19deay (interpersonal factors) AANOANTIUGUAIN
Tagiileuainsniduuuuegimgingsu (modelling) duaiumsiu viousinsgvisingfngsy “nsuvs” indeshusavu
32U Y %amﬁiﬁwqaﬂﬁuﬁ?uﬁhﬁﬂLLazLﬂudaumaaﬁamsumaﬁﬂm (social interaction) ¥INATIN1TALLT &
ileRDUALDIANLNTENE LU “social noms” (UssVing1unsdany) eSueldfingauiiuudlindsunuungingsy
vosnguseuiraiielnidnindudumilsvesnguvdeldiumssensu Tasamzlulofurdodan anuidnimaingsy
nshuateshuvmududed “doudnlugvii” oradalenalsfiunia norm wiandu vswamnnguiiiouldadie
UTITiRg1UB89Ads (Subjective Norm) uazusanadumsdsaaliifanisadesnalunisuilnasiutu Sadunalnd iy
AUNGEYNTS8UIN19d9AU (Social Cognitive Theory: SCT) kagaenndasiuauITeves lase lagdn (2567)
fdliduinalanmssaiauagnisldsunssensunnifowdutadoesuiinsdvinamionsdaduladauam
TundarTouuay Teisou uasienntefumsldbues Zhang Y., Li R, Zhao Q, &Fan S. (2023) finuimgAnsaniion/
wietetnissuinansedunisuilnn wdesusamuiiithmaresinGeu uaﬂmﬂuumaamﬂamﬂuwammﬁ]sﬁuaq
Ra J.S. et al. (2025) finuinisdadoseiutiadomelu daduneuen uazsEAUYARA (U iou Aseuata) wazdady
anmwInden (WU manaa/madie) Sudiiusiunsuilon wiesiusamudifiema
LRGN
1. daiauauuzdniunisdaaiuguniniian
1.1 Waunadeshumadeniddeguninnazdihmamviolifiiana luaniudnu udediud
TuuSnamyinedy ielvimadeninyauunuedosdusanau
1.2 duadulvidngunanlaruinisnounslaaedesduiaziauinvznisdaduladenuilan
\PS0sTisegunw
2. faiauauuzdmiun1siauuasdesaly
2.1 dudunsideuardrnadefloniieussfiungAnssuuazdasefifnadenisuilnadosiusavinu
vostianuaznguimnedy 9 sdrsainane wWelitoyatagiulumsnasnuleviuasTusunsuaunin
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AnwiagimuILuIMINsUsuasunginssuniussavsnmlagldng uf woAnssunuuny (Theory of
Planned Behavior) Mimsngauiunguiesunazian ieduasunginssunisuslaanntuegiesiaiilos

AnAnssuUIENA

Anzfifeveveunn ANENsIINNS3EsTIINMSITeluLYYS 1nAnetdouses Anganfiansaniuibes
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WLIAIT

LANENT198
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ASHAIUINISURAZUSZTUAMIUNINDTARABLRaINAISUY1anUIANNNSSYIa N
Wuasdusenau
Development and Satisfaction Assessment of a Topical Gel Using a Thai Herbal

Pain-Relieving Formula Containing Kratom (Mitragyna speciosa (Korth.) Havil))

Aoy wnanmsun®, undnvel lyalnena’, usdnwal nadssnd’, inwwg alggliving', aiggsen
Souius’, giaen Wewnd!, uag gsyun Junsian’
Kanchapat Mahaproml*, Julaluk Chokpaisaml, Nongluk Kunworarath?®, Ketchada Natthanichakorn®,

Nattatida Rattanapan', Sukanya Khiaodaeng', and Surachana Chantem'

UNANED

o1msmenduionaznazgnidulgmiinulfvesuardmaronnnmdin nsunndunulnedould
gnuszavayulnslunisussmiennisuan uilidedindnuanuagmnlunislénu snddedfajadunsiausiiu

waanasataiivenanuniifinsgvieniuesduszney Fudussdmmuivesmeiiuthulufminasman
Usgnaudeauulng 6 via éun nszvien Twa fiutu 91 Amenge uazerd Anwdnvuenisnisamuasiad
dlouiuluaniozund (30 ssrnieaifea) uu 7 Yu uasanmisids (Freeze-thaw) Intiutssifiueufenelandsnisld
uiluoraadnsguaind 120 au lnglduuuaeuniusedu 5 azuuy Tinserdeyameaifidenssau #an1sinw
WU waildnvazdiinia A lduendu wasiian pH wie 4.49 FamneiuRnds anuianelalassy
ogluszdunniian (4.53 + 0.66) Inedunrmazanlunisldauuassuuuuvemadniurilinzuuugegn (4.62 +
0.70) uazFuaMuwis oy vy ldezuuusiian (3.81 + 1.15) ueninimuenanaling 1 Teiniuuaadnies
agUléimannasatadfusianiniiivszvienduesduszneuiianunsifuazldfuanufianelagaangld
Fudumadeniiazmnlunmsusamenmsunndunieluouian

AdnAny: Wwaayulng, nsiauNani, drfuenayulng, 91n1stianaiuile

Abstract

Musculoskeletal pain is a common health problem that affects quality of life. Traditional Thai
medicine commonly uses herbal compresses to relieve pain, but their application lacks convenience.
This study focused on the development of a tropical gel formulation from a traditional analgesic herbal
recipe containing Mitragyna speciosa (kratom) as a key ingredient, based on the knowledge of local
healers in Songkhla Province. The formulation consisted of six herbs: kratom (Mitragyna speciosa (Korth.)
Havil.), plai (Zingiber cassumunar Roxb.), turmeric (Curcuma longa L.), galangal (Alpinia galanga (L.) Willd.),
kaffir lime peel (Citrus hystrix DC.), and aloe resin (Aloe vera (L.) Burm.f.). The physical and chemical

characteristics of the gel were evaluated under normal (30 °C for 7 days) and accelerated (freeze-thaw)

'audiTeuazuinnssunymansunmdunulve augnsunmduaulng uninendeaaiuasuns mewamelng Ywinawai 90110
Traditional Thai Medical Research and Innovation Center, Faculty of Traditional Thai Medicine, Prince of Songkla University,
Hat Yai, Songkhla, 90110,

*Corresponding author : m.kanchapat@gmail.com
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conditions. User satisfaction was evaluated in 120 healthy volunteers immediately after use using a five-point
Likert scale, and the data were analyzed descriptively. The gel was brown, stable without phase separation,
and had a pH of 4.49, suitable for skin application. Overall satisfaction was rated as excellent (4.53 + 0.66), with
the highest scores for ease of application and product appearance (4.62 + 0.70) and the lowest for stickiness
(381 + 1.15). Only one volunteer reported mild transient redness without swelling. In conclusion,
the developed Kratom-containing herbal analgesic gel exhibited satisfactory stability and high user acceptance,

suggesting its potential as a convenient alternative for musculoskeletal pain relief.

Keywords: Herbal gel, Product development, Herbal formulation, Musculoskeletal pain

258

"ysansmansine: Ideuazunndmaioniiessuuguainiiseuinn”

(Future Fusion: Thai Research and Holistic Medicine for Tomorrow’s Healthcare)



. . A N 4 M

s O ©® © @O @ SO Ow e @;oo 0

U inn1sseAunIinIsunmdunulnewarasnsaguide Asen 5
AMEENSITUUANANT UM INeNdeneLen

wwaldunsldenayulnwslusarduguammanuissfunsad

Trends in the use of herbal medicine at Queen Sirikit National Institute of
Child Health

wnanA firuiin’
Noppamas Phutubtim®”

UNANED

annduguawiinuisyumsdiifuantuludeiansensisansisagy Fsluln.e2567 nsensas
assageiiuloviensdaadunseayulnsludydomdnuisnd Tnsaanduilniiegludadfng1n 3 s1ensie
fimzanelas vudlouzvnlonuaznaweTungnoe Taqguazasd: efiosanuualiiunisldonayulng 3 :19m3
Tugaduguaminuanfiunsndd 33015338 mtdedmssaulaglddeyanisdtselussuvasaumenes
antfudoundadausin.a. 2566-2568 uarinsiuultunslfayulnaiieviesazvosninudsuutadluudasd
Han1sAN®I: Nudeisiuiinunisliduniigade sudlousvudon fnzarelasuasndiweIungnoe auddiu
uaﬂmﬂﬂgusi“awuLLu'ﬂﬁuU%mzumﬂ%ﬁuaﬂﬂmzmUiaiamaqmmﬁ?jmﬁammau 1,270 uavgalul 2566 anaunde
630 uaugalu®l 2568 Anduanasiosas 50.39 FuAnneniidadelasesinandunssuiidisestivrenisszuinves
1319 Indvuneny datausuus: nuansideiimsinisfnvifminludosoigefimngandmiunsdieen
TifteilerdumsUssiunanwlsinndedu
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Abstract

Queen Sirikit Institute of Child Health is an institute under the jurisdiction of the Ministry of Public
Health (MOPH). In 2024, the MOPH has a policy to promote herbal medicines in the National List of Essential
Medicines. The institute has 3 items on this list consist of Andrographis paniculata capsule, Indian gooseberry
cough mixture and Phaya Yor glycerin. Objective: To consider the trend of using these herbal medicines.
Method: A retrospective descriptive study was conducted by analyzing the prescription database within
the institute's information system, covering the period from 2023 to 2025. Result: When comparing the trend
of herbal medicine use by the percentage change year-on-year, it was found that the medicine with the highest
usage volume is Indian gooseberry cough mixture, Andrographis paniculata capsule and Phaya Yor glycerin,
respectively. The trend showed the largest decrease in the quantity of Andrographis paniculata capsule used,
specifically from 1,270 capsules in 2023 down to 630 capsules in 2025, a decrease of 50.39%. This was due to
the medication purchased and stockpiled by the Government Pharmaceutical Organization (GPO) during

the COVID-19 pandemic approaching its expiration date, resulting in a decrease in dispensing volume.

LuAdIE nauMdunIsy donTuguamANWAe RSB namumIuAT 10400
!Pharmaceutical inventory unit Pharmacy department Queen Sirikit National Institute of Child Health Bangkok 10400
*Corresponding author : noppamas427@gmail.com
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Recommendation: Based on these findings, future research should investigate an appropriate shelf life for

medication dispensed to patients to further ensure quality.

Keywords: Drug use trends, Herbal medicine, Queen Sirikit National Institute of Child Health
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nsnauasusuannludaeudiaig Boletus colossus Heim.

The development of Serum Formulations from mycelium extract of Boletus colossus Heim
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6.58 13J'WUL%”EJ S. aureus, E. coli, P. aeruginosa, Clostridium spp. Wwag C. albicans LALINUIUTAR WAL <10
cfu/g mwmaaquéé’u&Lauhﬁlwii%mawudw wSuludideuiiniaidn 1Cs = 1.936+0.199 me/mL il
UseAnsamAninesunaindvied 2 (ICs= 4.271+0.602 me/mL) aensditfed1fnynieada (p<0.05) udtasnii
8ol 1 (ICso= 0.4250.114 me/mL) WaEA13UIMI51U kojic acid (ICso = 0.063+0.010 mg/m Nan153SeiUaEIn
msuesuludideuiniedanuasi Uaoads wasdidnonmgdlunistauidesendondeslugnaivnssu
\n3esdenaiioniu
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!Applied Thai Traditional Medicine, Faculty of Medicine, Mahasarakham University, Maha Sarakham 44150
2Apptied Thai Traditional Medicine, Faculty of Medicine, Mahasarakham University, Maha Sarakham 44150
*Department of Biotechnology, Faculty of Technology, Mahasarakham University, Maha Sarakham 44150
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A Compilation of Herbs and Medicinal Formulations for Gynecological Disorders
in the Maha Chotarat Scripture
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Fsnsuwnsineda Wwmdamaniannsest atuoying duil 1 Jeyadlomlumsiinseildadfdamssaun
¥ Aennad uazdosar wulldiugiun 191 d13u funduingitomn 495 ¥ia Swundufis dniuazsniag
fien¥evar 90.30, 5.65, 4.05 MRy ANudayulnsuasaefiiinsligean Ao AUS (gud wazds danfevas
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grismandinelusisueniuiieusslevdluduneufiinanmdunlnesel

o
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Abstract

This descriptive study aimed to analyze traditional medicinal formulations prescribed for
gynecological ailments related to blood (Lohit Satre) as documented in the Maha Chotarat scripture, sourced
from the traditional Thai medicine text Phaetsat Songkhro (Conservation Edition), Volume 1. The objectives
were to identify the constituent herbal species, frequency of use, plant parts utilized, preparation
methodologies, pharmaceutical vehicles (solvents), and routes of administration. A content analysis was
conducted using descriptive statistics (frequency and percentage). The analysis revealed 191 distinct formulas
comprising 495 total materia medica (medicinal ingredients). These were classified by origin as botanical
(90.30%), zoological (5.65%), and mineral (4.05%). The most frequently utilized herbs were Pjper longum
(3.36%), Nigella sativa (3.04%), and Zingiber officinale (2.49%). The most employed plant parts were
roots/rhizomes, which are characterized by a pungent taste. Regarding preparation methods, pulverization
(grinding into powder) was the dominant technique (61.26%), followed by decoction (19.37%) and maceration
(6.28%). The most frequently cited vehicles for administration included liquor, honey, and bitter orange juice

(Citrus aurantium). Oral intake was the primary route of administration. The therapeutic properties of these

IygAdensunndlneiy mmuww&lmulwaﬂﬁzqﬂﬁ ANTULNNYANEAS UMNINIFUMENTANN UMESA 44000
Thai Traditional Medicinal Research Unit, Division of Applied Thai Traditional Medicine, Faculty of Medicine, Mahasarakham
University, Maha Sarakham 44000, Thailand

*Corresponding author : wira@msu.ac.th
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formulations primarily target the promotion of blood circulation (expelling blood), carminative effects (relieving
flatulence and colic), and the alleviation of muscle pain (myalgia). This study successfully identifies suitable
traditional formulations for managing gynecological ailments related to blood and concludes that further
pharmacological investigations into these specific formulas are warranted to validate their efficacy and support

their integration into the clinical Practice of Traditional Thai Medicine.

Keywords: Phra Khamphee Maha Chotarat, Gynecological blood disorders Formulas
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Development of Herbal Kombucha from the Tri-Kesornmas Formula and
Its Antioxidant Activity
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Kusurarn Noipha'*

unAnge

rovyvaulnsiduedosiuminfiAnannsihanusmiuvesdadaziuaiise (SCOBY) gausensa
duvddunzansinuoyyadase uanduifesluguniedostiuiieguan nsnunidingussasditewmunneuymn
MnuBeIinasIna AnvimiiueyyadaaszuarUssiiudnuuenalsramduda Saiiuenidusznoudae
NANERNEDY Inastavan wasiUFentludu fasmandisuisoumnds Nuyinenie 1133509 1iyems uidouly
Fuau wavueyyadass sivignidenifiofiuamnifuveshivenduiudensminlusUuuuaouys nisush
$ SCOBY \Huian 7 Yu wudngesifldayulnssdinasna 60 nfusle 2 dnsthmiin Tiuaifige lnefivinaesiiuedn
835.71 + 48.10 mg GAE/mL Wagwailiueys 586.07 + 8.48 mg QE/mL LLamqw%‘éhua%aﬁaizzjqqﬂ 1A IC50 V03
DPPH, ABTS tiag NO wi1Au 0.002, 0.011 way 1.047 mg/mL AuaIsu nsUsziudaeLAdes Electronic Tongue
wudfisaguniigean (8.3/12 axwun) usvaunasamnina aguldireuymatinasnagnsi 4 fdnenmgaiadunmen
st waziduuinnssunsiaunedesivayulnsinesuuuul fansadesendmndivduazliUsslovd
lumsdsasuavnnlueuanlasgiaddnenmn

AdRey: sRnasue, renyayulng, gnsdueuuadasy, ansiuedn, nsUseliunisUssamdula

Abstract

Herbal kombucha is a fermented beverage produced through the symbiotic activity of yeast and
bacteria (SCOBY), rich in organic acids and antioxidants, and widely recognized as a health-promoting drink.
This study aimed to develop kombucha from the traditional Thai herbal formula Trikessramat, and to investigate
its antioxidant activity and sensory characteristics. The formula contains young bael fruit, lotus stamen, and poppy
bark, which are traditionally used to alleviate fatigue, restore health, nourish the body, stimulate appetite, relieve
internal heat, expel gas, and provide antioxidant benefits. The formula was selected to enhance the palatability of
traditional herbs through fermentation in the form of kombucha. Fermentation with SCOBY for 7 days revealed

that the formula containing 60 ¢ of Trikessramat per 2 L of fermentation medium produced the best results,

angmsmsumdunulnedndin anzinen1sgunmuaznisiv wnInetdeina Wngs 93210

VangnsIMeeanIiudin AMLNEIMNITTUINYATUALTINIIN UnTINeN&evintas ings 93210

Bachelor of Thaditional Medicine Program, Faculty of Health and Sports Science, Thaksin University, Phatthalung Campus,
Phatthalung 93210

2Bachelor of Science Program, Faculty of Agro-Industry, Thaksin University, Phatthalung Campus, Phatthalung 93210
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with total phenolic content of 835.71 + 48.10 mg GAE/mL and total flavonoid content of 586.07 + 8.48 mg
QE/mL, showing the highest antioxidant activity (ICgqg values for DPPH, ABTS, and NO were 0.002, 0.011, and
1.047 mg/mL, respectively). Sensory evaluation using an electronic tongue indicated the highest umami taste
(8.3/12) and balanced flavor. In conclusion, Trikessramat kombucha demonstrated high bioactive potential and
represents an innovative approach for developing Thai herbal beverages, with promising applications

for commercial use and health promotion.

Keywords: Tri-Kesornmas herbal kombucha, antioxidant activity, phenolic compounds, sensory evaluation
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Factors Associated with Asthma Exacerbations and Caregiver Behaviors among
Children with Asthma Under 15 Years of Age in the Children's Asthma Clinic,

Somdej Phra Yuparat Kuchinarai Hospital, Kalasin Province

o
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UNAnge
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THE RELATIONTSHIP BETWEEN SOCIOECONOMIC STATUS AND ORAL HEALTH
STATUS AMONG ELDERLY WITH NON-COMMUNICABLE DISEASES AT BANG SAl
SUBDISTRICT HEALTH PROMOTING HOSPITAL, CHONBURI PROVINCE
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Abstract

This cross-sectional analytical study, conducted from August to September 2025, aimed to examine
the relationship between socioeconomic status and oral health status among older adults with
non-communicable diseases at Bang Sai Subdistrict Health Promoting Hospital, Chonburi Province. The study
population consisted of 192 individuals, from which 138 participants were selected through Simple Random
Sampling. Data were collected using a researcher-developed socioeconomic questionnaire comprising 10 items,
which demonstrated high reliability (Spearman-Brown Prophecy Formula = 0.94), and an oral health
examination form with intra-examiner reliability of 0.915. Descriptive statistics included mean, median,
percentage, and standard deviation, while inferential statistics included Chi-square test, Fisher’s exact test,
Pearson’s correlation coefficient, and Spearman’s correlation coefficient at a significance level of .05.
The results showed that most participants were female 70.3% with an average age of 68 years. About 45% had
diabetes and/or hypertension with other diseases, 46.4% were married or cohabiting, 62.3% had completed
primary education, and 53.6% had a monthly income of 1,000-5,000 Baht. Most participants rated their oral
health as moderate 23.9% and could access dental services conveniently (98.6%). The mean DMFT index was
19.91 teeth per person, and 74.6% had fewer than four pairs of opposing natural teeth. Analysis revealed
statistically significant associations (p < .05) between age, education, income, marital status, and self-rated oral
health and the mean DMFT score (r = .175, V = 217, f = 8.335, VV = .282, r= -.266 respectively); between age
and self-rated health status with the number of extracted teeth (r = .23 5, r = —.236); between age with
the number of filled teeth (r = .021); and between Age, education level, income, occupation, and self-rated
oral health with the number of opposing natural teeth (p = -.172, V = .225,V = .241, D2 = 276, respectively;
p < .05). Relevant agencies should emphasize dental care utilization and oral health self-assessment guidance
direction among older adults, particularly those of advanced age and with socioeconomic limitations,

to sustainably their oral health.

Keywords: ORAL HEALTH STATUS, ELDERLY WITH NON-COMMUNICABLE DISEASES, SOCIOECONOMIC STATUS
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Lessons Learned from the Integration of Community-Based Teaching and

Learning in the Youth Volunteer Project
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Abstract

This study employed a qualitative research design for lessons learned regarding competencies, skills,
and processes for community engagement, as well as student learning outcomes derived from the community-
based learning approach implemented through the Youth Volunteer Project, supported by the Office of
the Permanent Secretary, Ministry of Higher Education, Science, Research and Innovation. 97 undergraduate
students for the project were selected by purposive sampling method. The study was conducted over three
months from July to September 2025. Data were collected through semi-structured and in-depth interviews
and lesson-learned documentation, and analysed using content analysis. The findings revealed that

the students developed key competencies and positive perspectives toward improving work related to

angnIaNsTuAERT TR (@1515UEUINTL) ANEINGINTTEVAINUAZNITAN UNINEIREYINTn
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community health system management through experiential learning in the Health Tourism Management
course. Students reported developing skills in learning and coordination for working with community members
and government practitioners. They also gained collaborative skills for community-based work, with Subdistrict
Health Promoting Hospitals serving as learning hubs. Moreover, the students developed confidence and the
ability to serve as facilitators, guiding leaming processes in community health planning and reflection,
in collaboration with community leaders and local network partners. These insights contribute to the development

of guidelines for implementing community-based teaching and learning in academic courses and curricula.

Keywords: Community-Based Learning, Integration, Participation, Competency, Learning Outcomes
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Stress and Related Environmental Factors among Thai Traditional Medicine
Students at Sirindhorn College of Public Health, Phitsanulok

Kamontip Yangsuk', Jintana Komek?, Sirinapha Chirakitcharoen?, Tummatida Pattanapongsa™

Abstract

Mental health problems among Thai students have continued to rise, with increasing proportions of
individuals experiencing stress, depressive risk, suicidal risk, and burnout. National reports indicate that
university students frequently seek mental-health consultation, with stress and anxiety being the most
common concerns. This study aimed to examine stress levels and related environmental factors among Thai
Traditional Medicine students and to identify factors influencing stress. A survey design was employed using a
questionnaire covering personal information, environmental factors, and the Suanprung Stress Test-20 (SPST-
20). AWL 122 students were assessed for stress, while a subsample of 60 students—selected through multistage
sampling based on a sample-size calculation—was used to assess environmental factors. Descriptive statistics,
including frequency and percentage, were applied. Of the 122 participants, 100 were female and 22 male.
Stress levels were: no stress (4.09%), low (26.23%), moderate (50.00%), and high (18.85%). The environmental-
factor subsample consisted mostly of females aged 20-21, single, with monthly incomes of 4,001-6,000 THB.
Key contributors to stress were academic demands and economic—-social conditions. Most students
demonstrated healthy behaviors, though some slept fewer than six hours per day. Overall, students
predominantly exhibited moderate stress, largely driven by academic workload-assignments, practical training
hours, examinations, and theoretical content—and financial constraints. These findings underscore the need
for institutional mental-health promotion, proactive counseling, improved workload balance, supportive
learning environments, and policy development at both institutional and national levels for students in
health-related fields.

Keywords: stress, environmental factors, students, adolescents, mental health
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Abstract

Thailand is currently experiencing an increasing trend of treating pets as family members, leading to
a higher demand for pet-friendly services and public spaces. This is particularly noticeable in high-potential
markets such as health and pet tourism. However, Phitsanulok province lacks a comprehensive and systematic
service ecosystem, particularly regarding the integration of information on pet-friendly accommodations,
healthy food alternatives, and public services to support health-conscious travelers with their companion pets.
Therefore, the Pet Stay website was created and developed to connect and facilitate these services.
This Research and Development (R&D) study aimed to create, develop, and evaluate the quality of the Pet
Stay website design, covering both content and graphic design, under the hypothesis that the website would
reveal high quality and achieve a high level of user satisfaction. The website design employed the Stanford
Design Thinking Model (Cook et al,, 2018) through 5 steps, emphasizing quick loading performance and
responsiveness across various devices (tablets, smartphones, and laptops). The study population consisted of
travelers who used the Pet Stay website. The sample size was determined using the G*Power program (version
3.1.9.7), specifying a medium effect size of 0.5 (Cohen, 1988), a test power of 0.90, and a significance level of
0.05, resulting in a required sample size of 35 individuals. A total of 35 travelers who had used the Pet Stay
website and traveled with their pets in Phitsanulok Province were recruited using a purposive sampling
method. The research instrument was a four-part online questionnaire, developed based on the concept of
Yen and Tseng (2014), which included a demographic questionnaire, a content quality assessment of
the website, a graphic design quality assessment of the website, and a website usage satisfaction questionnaire.
Subsequently, three experts reviewed the questionnaire for content validity. Their Indices of ltem-Objective
Congruence (I0C) values were 1.00, 0.97, 1.00, and 0.93, respectively. The researchers also examined
the reliability of the content quality assessment, eraphic design quality assessment, and usage satisfaction
questionnaire. The Cronbach's alpha coefficients were 0.873, 0.847, and 0.817, respectively. Data were
collected in October 2025 and analyzed using descriptive statistics and the one sample t-test. The study results
confirmed the hypotheses and showed that the website achieved high-quality ratings for both content
(Mean=89.3%, S.D.=8.036, t=6.872) and graphic design (Mean=82.6%, S.D.=7.045, t=2.182), statistically significant
at the 0.05 level. Furthermore, user satisfaction was rated at the highest level (Mean=90.0%, S.D.=7.079,
t=8.357), also statistically significant at the 0.05 level. This study proves the high quality of the platform,
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positioning it as an important tool for promoting and enhancing pet-friendly health tourism for travelers.
Future recommendations include expanding service scope, developing booking and review systems, and
creating a mobile application, using the Technology Readiness Levels (TRL) framework (Punyakornwong

et al.,, 2025) to assess readiness for commercial deployment.

Keywords: Design thinking, Health tourism, Pet lover, Website prototype, Pet-friendly hotel
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