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ABSTRACT

The treatment process according to the clinical practice guideline for
managing osteoarthritis in traditional Thai medicine at the Thai Traditional Medicine
Hospital, Prince of Songkla University, includes royal court massage therapy, herbal
compresses, and supplementary treatments with acupressure and herbal poultices.
This specific herbal poultice formulation has been used to treat patients with
osteoarthritis at the Traditional Thai Medicine Hospital for a long time; alongside
acupressure techniques that target knee pain according to traditional Thai massage
knowledge. However, there has been no data collection or clinical studies on the
treatment. Therefore, the researcher is interested in exploring treatment approaches
for osteoarthritis in patients with the aim to study the clinical efficacy of herbal knee
poultices and herbal knee poultices combined with acupressure, as well as to examine
the irritation caused by the herbal poultice formulation. The study involved 72 patients
with osteoarthritis, divided into two groups: one receiving herbal knee poultices (36
patients) and the other receiving herbal knee poultices combined with acupressure (36
patients). Both groups received treatment once daily for three consecutive days. The
effectiveness was assessed before and after treatment using the Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) and specific physical examinations,
including knee temperature, knee circumference, knee deflection, and range of motion.
Additionally, the irritation of the herbal poultice formulation was evaluated according
to the guidelines of the International Contact Dermatitis Research Group (ICDRG). The
results showed that after treatment with either the herbal knee poultice or the
combined herbal poultice and acupressure, there was a statistically significant
reduction in pain levels, stiffness, and an increase in functional ability of the knee
(p<0.05) compared to before treatment. When comparing mean differences, the
combined treatment of herbal poultice and acupressure showed a statistically
significant greater improvement in functional ability (p=0.030) than the herbal poultice
alone. Furthermore, specific physical examination results indicated that the group

receiving herbal poultice had statistically significant decreases in average knee
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temperature, knee circumference, and knee deflection (p=0.018, 0.013 and 0.000
respectively) . The group receiving the combined treatment showed statistically
significant decreases in knee temperature, knee circumference and knee deflection,
along with an increase in the range of motion (p=0.000). When comparing mean
differences before and after treatment, the combined treatment resulted in better
outcomes in reducing knee temperature and circumference, as well as increasing the
range of motion compared to the herbal poultice alone, with statistical significance
(p=0.030, 0.000 and 0.000 respectively). Moreover, no reports of irritation from the
herbal poultice formulation were noted in this study. The findings suggest that both
herbal knee poultices and those combined with acupressure are effective in treating
osteoarthritis. It can be concluded that herbal poultices combined with acupressure
are more suitable for patients with osteoarthritis who experience significant limitations
in their range of motion compared to herbal poultices alone. Therefore, this study
supports the use of herbal knee poultices and acupressure in Thai traditional clinical
practice guideline of Traditional Thai Medicine Hospital, Prince of Songkla University,

enabling the selection of appropriate treatment methods for patients.

Keyword : osteoarthritis, knee herbal poultice, knee acupressure, clinical efficacy
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@ ou

1.3 NAAWSYDINIFITY

nadnsnsinwmdniivszidu (primary outcome) Ae 91MsvesUaelsade
e (WOMAC score) Usenaudig sefumyiuuan (pain score) seuannisdeila (stiffness
score) sgauAINAINTalun1slgsIude (physical function score) WazAzUUUTIN (total

scores)



HacnSN155N¥15aNUTELIY (secondary outcome) Ao gaungiiteit (knee
temperature) YUALEUTOUNTBLUT (knee circumference) A1UlN9T8L1 (knee deflection)
29NsiAdaUlndeidn (range of motion of knee) Lago NS IUNIUTZAIAIINAITTNE

1.4 YaULYANTIY

AsAneITeasddunsisenisnainuuuimnaes (quasi experiment
clinical trial) lunguiiegna 2 nqu TaranauwaEnas (two group pre- and post-treatment
design) iloUszifiulsyavsnavesmneniiayulnsuaznisnenidnayulnssaniunisnage
lufihelsadasndenluniiuiidminasan Inewisuifiousenitaniswonayulng
\Weseghafed way nsweniayulnssuiunisnagalugelsadewin

1.5 NSBUKUIAANISIAY

AuUsau nswaniayulng N1NAYATINAUNITWANLY
AIUNTNUIIN AUrelsadaidnion NilauaudRnunuginisAniden
fiandsny Primary Outcome

- nmsvesthelsateiiiden (modified WOMAC score)
Usznaumie
* 52AUANYUIN (pain score)
* STAUDINIIVONA (stiffness score)
o szAUANEINTaluNTlgIUTe (physical score)
* AZLUUIIU (total scores)
Secondary Outcome
- 9L (knee temperature)
- L#UTPUITOLN (knee circumference)
- AUlAsTLYN (knee deflection)
- sarnnsindeulmda (range of motion of knee)
- 91mshdielsgasAannissnen




1.6 Hgnadniiianie

Harinden muneds lsaiinsdnnsouvieidonaninueinszgneeuvedde
191 (degenerative-articular cartilage disease) %ﬁﬂizUﬁuﬂﬂiﬁﬂﬂiauLﬁﬂﬁuaEJ"N%’]"‘] Usta
nszqnseuiivatenszgndewn vuousesnszan uanidedesenitsterensegndoitn vl
nszgnsouUNas Simsgadenseqnesuiiunaquiiionszgnuds (exposed bone) danals
nszgnitegldnszgnaeu (subchondral bone) munduaziinnszgnaanius (bone spur w3o
osteophyte) dnwauzidunounds v3vsziniauiiounsegn faufuid oyde (synovial
membrane) asatludoanas dsalhiinusndondrensegndeitiuiniy souvilives
sywinszgndertuaua (oint space narrowing) laeuusmnnuguusseeniiiu 4 szaz liun
2 “'1/1 L ‘EJEJL“EHLﬁ’e]?,JquJ Suusn fnszgneenidnties seosd 2 mammamaﬂuaa finseqn
sonudindy svegdl 3 faivndesiunans nasgnaeudnnsouuiniy ﬂiz@maﬂmmﬂmy
LagYeITEnIToIILATAT WazTresdl 4 Toiidengunse nzgnesugnyaneLfieunue
nsganeniivualuguasdiuinanyessenitetol¥nfanu inauginsidadelsadeid
\douvesTnendounneglsatonazgunfad uanigeiuing (The American College of
Rheumatology: ACR) Ae f81n15Unde191 Useneunuiidadengnetes 11y 3 Usens
dawoluil o e1gannndn 50 U sveganfitelinferaadn (morning stiffness) laifiu 30 il
uaziiidssRsuuzvduLL (crepitus)

fFugwanirayulng mneds duementayulng dadugasdiuves
lssngruanisunmgdunulng wnInerdvasaiuaiuns Usenaumeayulng 4 via laun
Ina Aasia e wagnsys Anvausumsenayulnauts dlunauiuiazenlfnedu wi
thinmenu3naiiiennis

M3NARALIN vneds MInagauInade dudugedildlunisinwennis
Uannuesranuiaunsunnlneiitn Ussneusieyn 7 suids wuadu dumine 3
0 UaY MUNNT 4 90

o n1svesgiUanlsadainden vueia sedunuUIn sefueInsteiln
wagsgRuaMuasatunslidutaIresiUle Yssdiuldanwuulssdivennisvesdiae
Iﬁﬂsﬁawd%?iam Western Ontario and McMaster University (WOMAC score) atunmwlng

wuawUfialsadarindeuniensunndunulne nineis wunsujoa
dmsunsinuilsateirud sunrsnsunmd unulne Tssneruianisunnd unulne
uminedvawaruniund dsdadulsaanviands Fonin audulus nszuiunisine
Usenaumig MsuInsnwauwuusvddn nisuseavayulng msfuusemuenayulng
wagn1sweneayulng



= av o4 v
UNN 2 INEAITINUISNLNYIVDY

msﬁﬂmﬂizﬁm%wamaﬂmi%’ﬂmkﬂ%’aLﬁzhL?%@;Jé'hﬂmswaﬂlfdwaagulwst,l,az
nswenunayulnsTusumsnagaluitelsadouideunded (ideldAnvnassus
enansiisfunguiuasuideiifedesdunsinuilsetordouliFutelud

2.1 Tsadowndon

2.2 anwnuariadeveamainlsaderiidey

2.3 9insveslsatade

2.4 Tsadorndeuniansunmewaulng

2.5 Mssnwlsadanden

2.6 SNSUYINBALYY

2.7 MSNAALN

2.7 yuAeTAstestumsshvdedoumnanisunmewaulng

2.1 lsadaindon

Tsadaiud ou (knee osteoarthritis) L un1zaein1sdutaunaz iy
Aeadastunsiudsuntadlanadwanssqneousaniefofeds Tasdunisdidnng
Wasuuasegstaiau fe Usiunszgneeudesie (articular cartilage) Tafsnsygnuiin
IRGIGENLD ﬁuaumz@]ﬂiu%ﬁmwmﬁaﬁﬁlu shunaiinsasunvamesinlede vinld
ﬂmauﬁmumima?{uamaq (amﬂmmaasﬁ"mmwimﬁlm 2553) danalviinsgadenis
ﬂ’JUﬂllﬂiJ@aﬂ’]iﬁi’NLLauﬂ’]iVl’m’]EJﬂiuﬂﬂ’eJau‘U@@@ (knee joint homeostasis) N1sLdeanA
ummﬂmmwmmamumaLﬂmummmmmumﬂaaumama ﬂaimﬂmmsamamamaum
U8 (synovium) uaznszanseudeneniuala mLL;J'nwsnﬁﬂ']Lumﬁuaﬂiﬂﬁuameamvmlm
nsruduiiuide usgeusuiuin Jadenisdudanadians (biomechanics factors) was
Hagun1ed1ugan1n (biological factors) SdudA i vialdin1sHIna AU Ty
(metabolism) Mmelunszgnesutesioinunily dwalvifnmudesluiian Fsh wigwanis,
2559; Hunter et al., 2014) (n Wil 2-1)



Cartilage thinning
Production of proteases and cytokines
Matrix fragmet release ('DAMPs’)
Cell senescence

7 \

Mechanical Joint cells perceive Synovial and immune cell
load m Injurious load — Endogenous dmm—= Activation/recruitment

N\ ' 4

Weakened cartilage matrix Potentiation of catabolic damage

Cartilage thickening Reduced subchondral bone - Suppression of matrix hesi

Compliance Inhibition of repair

HOMEQOSTASIS DISEASE

AN 2-1 uaninnaRaUnAlenasetaiiuazdalyiiinnsduaunaueteAUTENa U 9
MegjUsiIutaLdn (knee joint homeostasis)
NN ATA L3ralley, 2559

repair

2.1.1 wendannvadlsadeiinden (Pathogenesis of osteoarthritis)

Tsedfawindon (osteocarthritis knee) inanmsideuanmussnsgneaudl
Torgwianeiuguins Tassadansvhauresnsegndede uaznszgnuinalndde dens
WasuuasiAstuiuliaunsanduganimiu warerafianudonsuusdunudiiy Tasay
wuanuiAsuuasdiumeluiadevasdamn 4 daide ¥un nsvgnaoudase (articular
cartilage) nszqnlinszanseu (subchondral bone) 18 aYfAaTe (synovium) fasiudaLi
(capsule) thangluda (synovial fluid) 18U (igament) waznduiiousasaudow (Matsui
et al., 1997) egrslsfmumsiasuwlasdfyfinululsadowndon Ao miquﬁwfalﬁa
nszangau NMsUTUIUTIN (remodeling) vaanseqnlansegnesu wazn1sasneslunseanien
(osteophyte) 59U ¢ 98121 (Brandt et al., 2006; Jarusriwanna and Laoruengthana, 2018)
TuszeziFusuvedlsateindenasiinnndenaasvesnsegniefeursiumianazidon

(%
v a

anpmetuivenieibonszgnsouhtu mndesndeutiluamanieludeiasiuin
nsggneoulianwuenanqy (fraying) nsawiuduwdulenes (fibrillation) (McDevitt et al.,
1997) mnlsadidanssiiuegdell miaargvesiiedeseuazanniudungunitouasin
fu vhldnudnunzasussresiaveinszanseu lusvesdsamensdnsmdaouladsig q
aaﬂmﬂaau{@lﬁaﬂizaﬂa’au Tnefin1sudsansnan1sdniau (proinflammatory cytokine)
YUARIY 9) ﬁgﬂﬂszéjummszmumié’ﬂLaU LU tumor necrosis factor - alpha (TNF-QY),
interleukin-1{ (IL-1B), interleukin-6 (IL-6) Taviseyiusvasoondiauiioglugoyyadase
(reactive oxygen species) sasnanssniauiazmisathlidnsuawevlelfigesaans
TUsfu (proteinase) 1 metalloproteinase %38 aggrecanase 1y Wunalinsegnseou



Aadegnyinany LLazﬂﬂlﬂdﬂ’]iLﬁﬂ{Jj@LﬂhLﬁ@ﬂuﬂli‘jﬂ (AWl 2-2) (Saris et al., 2003; Egloff et
al., 2012)

BMPS

Joint space
| i g - i ® Patchy synovitis
nflammatory mediators synovial hypertrophy
/Ncrmal \\ Cytokines (IL-1, TNF, IL-6, IL-8, etc.) E’;lrd h}'per;';lgcsial i
Joint | joint MMPs, ADAMTS
Bioactive lipids {(PGE2, LTB4, etc.) i 3
Osaeoph:r!t:r_ MNeuropeptides SYROVIUI e
o _:_-;'.-r/'f oy :3 OAITE Anti-inflammatory mediators Beells £ *
= Yoviun £ -1Ra, etc. ] §
Cartilage == ynoum | et/ NAMPT, etc.) m%l:nes (IL-4, IL-13, IL-1Ra, etc.) @ )s
o
Sunghondral 2 Carulage = cD4*
one o degradauon ; v
| i Cartilage et ‘ !
Subchondral _/ : i .';

Neovascularization

AN 2-2 wanaA LTS YRINM TARIEMYeINTEANde LA SENEUTaslule
INNISHARFITABNNTONLAUBALAITAIUNITONLEUN BT UVDLYT
71311 Sellam and Berenbaum, 2010

agslsfima luanzunfvinadeesiinsndsasdudeanssnay Ganti
inflammatory cytokine) L‘ﬁ'a%ﬂmamla loun interleukin-4 (IL-4) uag interleukin-10 (IL-
10) Inganswanivsdimanduieteiniinisuduuanedoulm duu mngvasdernsuan
wavvdudeinldanas vieddowfndauds aevilifinnsmds anti-inflammatory cytokine
anasls Jadunaliaugavesans cytokine fi1e q 1dely uagihlimssniaunieludeii
11N (Mabey and Honsawek, 2015) dwmalmiAnnisanydeidenszanseunniu aunseits
daiensrgnseugmitmednadluauannsndiuiunsegnldnszgnoould Tnenssuiunis
Lﬂ?{ﬂuuﬂawaqﬂizaﬂa'auiuiiﬂ%’@mhLﬁauaWNWiaLLﬁﬂlﬁLﬂu 3 szuy (ATH LaSgyvanily,
2559) fig

328 peil 1 1AnnsAsuulavesaisusznaunisuenead (extracellular
matnx) “UENL‘IJ@LEJE)ﬂiu@ﬂE)@u nanfe lUshlelnauau (proteoglycan) uﬂsmmamamauaﬂ
WU faeun u,afLuLaﬂamaqmilﬂaiﬂaavmiulﬂaLmu (glycosaminoglycan) flounduas
uaﬂmﬂum:uﬂﬁiquaaiﬂiaaiWQ%QQﬂaaawLﬁ]u (collagen) ma’Lmuawang}ﬂaau (Brandt
et al., 2006; Sellam and Berenbaum, 2010) %Wﬂﬂ’]iLU’gEJuLLﬂaﬂﬁﬂﬂ%ﬁlﬁ’sﬁﬂﬁlﬁm?j@ﬂiz@ﬂ
gouaINsatEnsAg 9 dudhoan (permeability) IEiedu ’Luizsjzﬁlﬁalﬁamz@ﬂdauﬁqﬁ
Usinaninfiudu unavligaydoauudauss uasfidnuuzdsuiiuas (Roman and
Herrero, 2013; Favero et al., 2015) Sudunsiiuaudssonisuinduld ety ns
Wasuutasluszesd 1 dandugmuniendmniifussnssvhdeadodonszgnseuluium
funnRaunfvionendsnsdniauvesdon



ssesil 2 Juszeenisnevaueeainszgnes (chondrocyte) Aonis
U']@Lﬁusuaqﬁal,?faﬂiz@ﬂa'au nsmevauesivlfiinnanszuiunisadisuaznisinans
Lﬁm?jamz@ﬂa’au (M37971 2-1) (AsA 1@3ageanidy, 2559; Hunter et al., 2014) N3EUIUANS
Manefinannnsi senend seuledeiaci1g 9 E]E]mJ’]EJ'EJEJLﬁJE]LgIEJﬂ%ﬂ NOOU LYU a9
metalloprotelnases Uaw aggrecanases 11460&!‘“!,91EJ’JﬂuLGUaaﬂﬁ”ﬂﬂaaummiwaﬂa’lﬁma 9 41
ﬂivmuiuaiwaLuawaﬂivmﬂaauﬁuummmmu vrﬂ,wmﬂmﬁl,mqmsuamjaaﬂsvﬂﬂaaummmﬂ
w (AR 1wTeywaily, 2559; Glyn et al., 2015)

M1319% 2-1 ansuazlilananng o NlnasensyuIuMsaaviTenatensEansou

ansfinszdunisairenszgnaou ansfinszdunisianensegnaeu
(Anabolic activity) (Catabolic activity)
- Insulin-like Growth Factor 1 (IGF-1) - Metalloproteinases (MMPs): MMP-1, -8, -13*, -14
- Transforming Growth Factor (TGF-B) - Stromelysin 1 (MMP-3)
- Fibroblast Growth Factor (FGF-PB) - Gelatinases (MMP-2, -9)
- Interleukin 6 (IL-6) - Aggrecanases (ADAMTS-4, -5)
- Bone morphogenetic Protein - Cathepsin K
(BMP-2, -7) - Interleukin 1 (IL-1)

- Tumor Necrosis Factor (TNF- Infinity)

- Nitric oxide

* MMP-13 WJuans MMP ffidinanmlunsianeileBensaanausiad 2 (collagen type Il) gafign

ssosii 3 ilelsadeiindeusnsiniudollaziinnisaneg (apoptosis) 184
wadnszgneau viliid e enszgndougndsaruannsalunismunuaunaseniig
NIZUIUNITAT NUAZNITZUIUNITYNIA8 (knee joint homeostasis) (Man and Mologhianu,
2015; Robinson et al. , 2016) Bnvisluszasdl iwadnavgnoouiaziinuausalunisudei
flanasdnse mst:dasJuLuJaamnanmfuLﬂmmmszjaaﬂsumﬂaauammimauauamamsmm
nsgfunsaavidaiinainnisazanaslinanasg 4 ianunsadudsansiiunsedunsaiing
dodensrgndeu Tusvoslitisasuuansoinisvedlsadarduien

Tudiuveanszgnldnszgnoouariinnsiud sunvaslundoudunis
Wasuwawwesnszgneeuluszezing q lnsnsdsunlasueanszanlinsegneouazinig
U6 (sclerosis) WinannTy oadiufiuadlunindreed mnn1sdesmesnszgnsouindo
AntuegnaraiomiediiidndnaiulmAnnsdeunniy asnudnvazvesgninialuty
nszanlinszanaauiave (subchondral bone cyst) Faudunamainnisdvesarsuilude
yioorafinnnmiaildsunuasnislufinszgnios ndutesuasiitidsogaelu dwalsid
99719787199 8uAUAY (joint space narrowing) (Di et al., 2009; Heidari, 2011)
ueninflonnmsidsunlasiiAndufunszgneounasnsegnldnszgneeu s1enedaiing
novauesslsatoiidon Tnsneremilazdeuusunisinusevesnszgneeunasiiuiiuiig
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U9 w"ﬂﬁlﬁmmsa%wijmsz@maﬂ%u (osteophyte) (i 2-3) adrulngjaziinuiinnmey
veaiate FedwmaliAntamdeRdunisudiu (range of motion) vesdewn vilvensawmden
Torildlian (A5A winwaaniy, 2559; Hsia et al,, 2018) Faanweraninsanara iy
fuheflonisuazenmisuanseing o Ao Uan vanuinadewd feinsdeiln msindeulmaes
Foanasisawrdeulmaiun sundidesngluderiandiu (crepitus) wazenvdwaliin
A1l (genu varus) 13819134 (genu valgus) (amﬂugmﬁasﬁ"uLLmUizmeﬂma, 2553;
Arden et al., 2014)

AWl 2-3 uananwenesdteitninawn (@) fuvth (b) fudhe wu
(1) ¥o39319581nI9UBUAURY (joint space narrowing) (2) Yunsean (osteophyte)
‘ﬁm Sinusas, 2012

2.1.2 szuwinenvedlsadeldiden

Nnteyavosantszavd seyin aneludl 2593 fiidiengunnnin 60 Tagd
dndrunnninfesay 20 vesUszenslaniiamua nanifeaint 2558 fffiengannndn 60
ALy 129 uellut 2593 aziidnnudindudu 2 wih Hu 229% eeiiusssnsegnatios 130
drunudiladSupnuvsuuainainisveslsaderden (Woolf and Pfleger, 2003; Lim and
Lau, 2011) WuiRenfumsTenuvesdinauaifuisnivesyssmalneifertulasadng
Yo3Uszynslve wui Usenalveazidndgdnudgeisograudud Inglul 2583 Uszwelne
wfiduang Aflonguinnda 60 Diiugeduaind 2563 e 12 d1uau 18 36.5 §1uauy
(drinnuadRuiend, 2562: Sumesidn) dwaviliiovAnisalvedsaderdeuinldunn
Y HuAsimefimhsnuassuguiilan satssnalnedousieusuiioduadied Taa
Forindeudulsainulsveslunguiaeeny iesangdinsaiiAnlsaderidenduriusmy
mafiuturesogediwiaidles Snvsdadudigmaunmitddgmesiaoeialan wasdudu
aung v lsiAarufin1sdusiud 4 veslandnsae (Woolf and Pfleger, 2003) fin1s@nw

o ]

)}
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Aounthdnunafinenuigfuanuynvesmaiialsateriden Tngwui T6asnisia
Iimﬁ'uﬁ?fummmq wazdnAalumaAng NI wnAsIe (Litwic et al., 2013; Roman and
Herrero, 2013) (il 2-6) uagdl Yadduaiududniafiufuiud ould wagluauisn
USuasuld Wy mgdiu mnaunnseseiugnssy AAMUILLLYEINIEYN MIUIALEY
9ngURaLazn1sldaude wiengfnssun1sld3inuszdniu 1udu (Felson et al,,
2000; Arden and Nevitt, 2006; Silverwood et al., 2015)

20.00

18.00 - - S

’
4 Knee OA ~

16.00 +

14.00 +

12.00 4

10.00 4

T T T T T T T T T
40-<45 45-<50 b50-<55 B5-<60 60-<65 65-<70 70-<75 75-<B80 80-<85 85and
Older

a il 2-4 uansgtAnisalmaiAnlsateidenszinsenguagina (1,000 Au/) ves
Tsadawndeu @) lsadoasinnidon Gune) uaglsadeliodey @ded)
Toe Wduiu : Usswnnssaonan; @uuszdy ; aends; @uuszen ; imdne

ﬁuﬂ Prieto et al., 2014

2.1.3 Uszanvaslsat o ndon

1) vilaUgugd (primary %38 idiopathic osteoarthritis) wuusgu1ad 95%
ﬁuaaﬁﬂaa‘liﬂ%’aﬁauﬁwm Tnelsaaziindunas ﬁm'msumeumsl,ﬁm%wuaama AU
N15ENNTRINNNT MY mwuiuwumamw 55 VaulU WWunemnudondldanunsa
asmaawmmmﬁmmimmmau frfnd umusssurduardnvarnsldurest oty ‘
Aeadestunsrurunadena saufumsvheuvenyad wavansduaiieng ¢ nlugnis
Wasuulasesduszneuuarauanifidenavesnsegnaeuiinde welfielineiiusz fives
Tsavidemsifuthefiinfutarilagnsandou msdsuuladludnvasilfannsidena
SENINUD Lﬁaqmﬂﬁmsa%ﬁqLLazmiﬁwmaﬂiz@ﬂéau%ﬁia Wluganuiiutianazniznis
§niau uaziinnsindanisindeulmvesdelufign (Nimit-arun, 2004; llieva et al,, 2013;
Arya and Jain, 2013)
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q

2) vilanfiog
vl

1 (secondary osteoarthritis) Wuuseu1u 5% ‘Um@:ﬂ’wiiﬂ‘ﬁl@
douvianun dnnuludAfiengsaus 45 YUul Wunnzdandeuiiinainauidaun@a

A1013058UNIReSUANUANTARULA 011 ANLRAUNATesTeRANLEAkAYIRILINITYDS

9
a s

JoiRaUnA n1suIniurseingURmAlaensIUsATaIISN LN INITIAR NSRS

9

wsen1seniaunsludasesmnuuuy nslleaniidinie wugnssu Lsauimiu wagn1e

Y 9

271 (Nimit-arnun, 2004 Ilieva et al., 2013; Arya and Jain, 2013)

2.2 swguazdasevasnisinlsaderinden

2.2.1 97y (age) tusadUszneuiidrdyiian (lesanfanuduiug iy
ﬂssmumiL'ﬁ'auamwimamqﬁ’uqﬁamsmﬁiﬂfﬁalﬂhLﬁau (Zhang and Jordan, 2008) na1fe
p1gfunnduinaviliAansdsuuasmeaiadonisluden maudsuuasiiiatudu
KaN1AINNTaRasRITdndunieseuds nsdsusinaiu saufnisdisunag
Ye3UsramMdUlan155u3 017 UAS e (proprioception) voetesauarnduilie venani
laseainaunazesdUszneurenszgnesudenedullnsguidenmaudiniudaneu vl
suneldanunsadalviuseiuvestoliogigniesninzay dwalinsegndoudszuns
a3 (a i 2-5) Bnvlsengdsiinarinlvinalnniseuguauganisiinuvesiodeanas ians
nevaussihifismenonisdonisuannzmsuIaivvestess dwaliiAnnisviaieuas
aydaidadetede tlugmaiinlsadauidosludian (Felson et al., 1995; McAlindon et
al., 2014; Peters et al., 2018)

[T "

AN 2-5 wanadSeuiguanway i
(a) anwauzdawund (21e 43 U) (b) anvaigdaininisdendnusen (@1y 88 )
711 Peters et al., 2018
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2.2.2 Amwdau (obesity) Inarialugnnulsadeindenluauiifdminiiu
MNMIAnYINUD Auiidaduiianieinninfaziiuanudedunsinlsaderindes
ag1958d1Ay (Grotle et al., 2008) é’haEJ'NIusimﬁqﬁ'ﬁﬂ'wﬁ’suﬁmamamﬂm"] 30-35
Alansw/msiawns danudssrensiiaderndeusinningwdsiidadsduranieund
(Spector et al., 1994) Tneundiudrnsiiuusazaaiminazaiinn 23 wirveaiuwing
Fath Beiimiingann Belnarensfiuusinaretewianniudie (Muraki et al., 2013) ¥
TAnmsvhansvesdadonszgnaeu tilugnininlsataisnden vied ainlviarusuuss
voslsaugasnulume (Laberge et al., 2012; Litwic et al., 2013)

2.2.3 el (sex) lsadarindonlumandgeagziinusuussldinnninmaneds
2 i fanugtAnisallumandsiidorgannnda 50 I8l (Arden et al,, 2014) Tnsiawz
ag9BslunnznuaUszsniouazylinanddllonaiatowdeuldieniiung Wewin
nsvnsesluuealasiaudadufdosiuanudeuvenszgnaouiinde uenanidnuasy
ﬂJENQuiuimimiszmLWW@'QQE‘J’@LﬂuﬁuﬁdaLﬁ%ﬂﬁ%ﬁmu?{ammﬂﬁu (Srikanth et al., 2005;
Arden and Nevitt, 2006; Peters et al., 2018)

2.2.4 Wugnssu waglsaun1luddy (genetics and metabolic syndrome)
wuAfienisteidengnivuslaeiusnssudseana 35-65% (Neame et al., 2004)
waza1nnsAnwILABaRUTluNAI833 senome-wide associated scan (GWAS) wuia fi3lug
Uszanas 21 sumdsiifiennuieadestulsateidon (Wamer and Valdes, 2017) #aiilsnde
deumuteslusefifinsiasuuasiugiuvedlasiaiianszgnseuiinte (cartilage matrix)
segnatulugthefiiulsaing 1snslulasunlnda (hemochromatosis) 1spiadu (wilson’s
disease) wazlsndoainlelasiuiia (ochronotis Arthropathy) 1usiu azdsnavitlinszgn
goufdeudstunitund lsunsdussiiteiudsundadtu SvdmaliAnlsadedeouls
%974 (Papakonstantinou et al., 2005) uananni fivanemsAnuThnsAnuEeAuEuTLS
vodlsaummuiudodon Tnedsauyfgiulii Usinuenududuiigauesngleansnsedu
nsad1seyyadaszuarUfAsenlnaeduiu daasnseduwhliiAnnisdeuuarnisdosaans
vaansEAneeu (Frey et al., 1996)

2.2.5 nslasuuimduvesdonaradenianaln (trauma and mechanical
factor) MIvIALEUdBUNEUUI AT W 1Budeiindnun nszgndeiiinvieindou fna
sonafiuanudssadsadoriudomnduogiann waedenudsanniulunsdidnigmh
Ranssuiliinussvesdeniolaufmnnduaniazszeziarunu lngamgAufinignis
Lﬁé@ﬂl%?%@x‘i%@‘g’] 9 wazdnAulU (Buckwalter and Lane, 1997) %ﬂLLiﬂﬂisﬁﬁL%dﬂﬁ%ﬁwa
sodalaonss vilkinisudsluresnszaniiogldansegnoou (subchondral bone) uaziig
somsanuadevgvesnszgnseuinionniu fn1sviansvedlaaiievenssgneeuuay
vilinnsnsganousaisinudendsll Tuvhueadioadu msdinniimionstwendunai
vt uanud ssvoninlsadeid enl@i$23u (Cooper et al., 2000; Arden and Nevitt,
2006; Muraki et al., 2009; Ezzat and Li, 2014)
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2.3 emsvaslsataindan

2.3.1 9101300 (pain) Wueimsasuusniiusngluvaslsaterinden &
Snwazdinie q 1 9 usade Juauidntandn 9 ldaunsaszsydmunislddaau
(Altman, 2011) a1nnsthesindudeauazanndudiolda nieanvinuudeu 5 9IN1T
%mmauﬁ'aﬁﬂmﬁéﬁmu (Oreilly and Doherty, 2003) #181n15UninTusTna s uius A
mMsasuulamianieinig Wmmim"wLﬁuiﬁﬂquLLiqﬁuaﬁﬂﬁwiﬁﬂammaamnm wilnangAu
WiaauEn Uesellensioiugn fuwn waznduiielneseusiude viadloanimenne
uejas (Abhishek and Doherty, 2013) uenanntiueinsUiniiauduiusegranniuaniny
M93Ala WU ANETUAsarANIInnnTa (Bagge et al., 1991)

2.3.2 dfafl (stiffness) Wummendunvseruidnliesniedeuln i
Andundeduueulunowduaslutiwsnvesnisiad eulns Tnestaludnlaiu 30 wid
(Bijlsma et al, 2011) 81159 aAnd utaaslurinsenseviunden Sene1n1si 90
Us1ngnsaiteria (gelling phenomena) (Abhishek and Doherty, 2013) Siinssniauiess
sufuiimsvasivendoseude wildimsndoulmdediuinunndsiu ldanuisaasimin
ehsindl Insvduteanas ilriAadedadauda (stiffness joint) ToRnguuarlsianansoldau
lemuund ihludanufinisvesdarinla (Altman, 2010; Sroisong et al., 2019)

2.3.3 gapdennsindeulmuazn13vaty (loss of movement or function)
ideemsvedlsadifiuluegeiilos maadeulmuesdesedegndrin ilseaegnyden
maiedeulmuarnisviaumudmanuddnuaediiety vilidaeduldan daware
nsUsznouRatasUsEs Y Wy sy msTudule msvieutiu Judu waznsznuse
AN NInvesrUieidusgieunn (Altman, 2010; Chan and Wu, 2012; Woolacott et al.,
2012)

2.3.4 Yauiuiazngy (swelling and deformity) desnnUsinamesilade
aeludaiivanniy annsvuiunsiasuulamesasusyneuneusniad (extracellular
matrix) vaail a1 onszgnosusmiunisinszansenameuluszesnds linuainisde
U (Arya and Jain, 2013) uena1nil e1awunnzuilas (bow legs) Wudnwasfiinainde
Wuenvinendu aziulddadletu luftheunsneevesiidnuuederiidundaiu vae
Jndoon M3endn 19133 (knock knee) uarnudnwazinisuuudewlae (cenu varus) iy
drulng warnudeiunda (cenu valgus) iuduiies (Qi-ping et al., 2003; Arya and Jain,
2013)

235 fiduaanseuunsy (crepitus) iumnudanludeifidesisnseuunsy
(coarse crunching sensation) 13818897 LANI1NLS AT IANIUTYNT 190 U AT om DML
waoulyn (Altman, 2010; Bijlsma et al., 2011; Chan and Wu, 2012)
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2.4 Tsadandouniansunndunulne

Tsadawinden Wulsalungunszgn 4o ndundeuasidudu menisunnd
wlnend i finafiusnifavedsn (a1931%) LANNNSLEYELAATDI5I9 (519)a34F10)
mmﬁ'ammmq% (@yayng1u) 91n1A (RayngIu) mManawiensasundadlusey
24 T (Maanz ) aanuiiuiiogends (UssinAayggIu) Lazyavnusengingsuns
Aalsa laun 83e1un nMsnsznuanudounnudu nsviuiumas nsuilaaemisly
wangay dwansznudeiing inen1svin 4 fs ezaungiu) ianissniauesives
Jo1n (Uanzayggu) 013don1suan vanseu o Jown Gauveayggiu) idwmnlisas
aungIuduaNna 15U vdow finng (eAve duResley, 2560; nsumsunndunulnguas
NsuNnEnIaien, 2561)

2.4.1 ayggrumainlsateidndon

HatenioanngiviliiAnlen Ao engfifiudu Sanieidonaninas was
33uvanIemIvheuveUiy dimansenunean1sinauvessnlusenie lnensenusa b
(19lv579) LWudsunsn Ao Indududed (gunie) wasdsaind (dmiumliuiasiag)
fisuiu Fedewansznusosinau (1les1n) Ao audanilin1yan3anm (auiniaianie)
LazelsAunn (auinas) MisuuazaleisvesdUigdiulngazeyluyradaduly Fafhmy
(o) \uangguvdn Jadummiilisinliuazsigasnihauldlifiuf anisdsiavosas
Uinnten dsansgnusiosigu (e1lUs1n) Ae Tafiests (Fen) udou Sdlanund “do” ay
Judiegueaden lefianufounaznisdsinsvesay vilinmsinadsudonliazmnuiiom
i Vil (UgTsm) Ae ffeds (ndhanile) ung (Fudu) Alauds (fsfia) fin1s esan
auadouitldlald deswavinlviionistan fe ¥ Tuuinaiie Suudraudsnndu dy
neeuniotiosaunnauinadni (ilude) wis hlissd (nsxqn/dedenseqn) hanisdn
ndou v5usz auAadidedudoiiuazenadmaliAnnnzdonlimvieinguld (nwdl 2-6)
uImnenvURiRmansunndunlng, 2559)
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39AlaAE132191 Bl5ANN21AN m
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10lss10) 9, ,9 Un3sq
83gun mavihanu iy W un1g deds Alauds
dusulad F50ian Un Ay Talutow
~
e '
& - - — = = > adnuie D8pFinns

= 1 -l oA o @
dNNTU VIV ﬂJLﬁENCﬂ\ﬂ‘LJ‘UE]
olusq i

- e lnavsenasUle
la#ndAs agdnn u

U739 UM WAY 58U (NIEBNLEU)

AN 2-6 LandaygIUNsinlsataIddeNnnTENndurulneg
P11 WU foinenisunmdunulng, 2559

2.4.2 Uszianuazennisvedlsadeigiden

Tspdorndounisnmsunmdurulng %’magﬂu‘liﬂamﬁwﬁq Ao lspaudulis
17 A1 FulUe muneds Tsmauvianis vildiennisuiauiunade filalude Tneans
Joiuazdowin lsraudulvadt wisweniu 2 viia (susouenysiansiss, 2557; @adu
msunndunulne, 2559) @il

1) audulatgn

a6 Lin1N1MT BINTA a1 (Vi) WAZNNTSNLEUTBIIIN

gURimn madonnuetgde dwiindaunn uaznisvhaumiin

Snware1nisvedlsa 191015099 Uan wed Seuildunnuasduien &
luin visauenatiennsle Seon audulus

2) audulUawiraan

A6 LNRIINITONLEUVDIVBLINTDTI NTLEDUVDIVOLIN UINUNFILIN LAY
ntsAaNduluen

) ~ P A oA & v P '

ANWAEINNSUBILSA 191N15UM UL WAd SouTwiesantay dunluwn

Wantles urazliannendnvilng deees o WA sazduludiasiidesinsounnsu
pnstaNnnaUasudseuatazAIuTule

2.5 N155nWlsAYaLY LY
waNNNIALaINEILsATaI uFoumensknng uiutagduuds Tutagdu
nswimguuuRasna I sudunumlunsinwdienndu lnglanenswnmdunulng 39



17

sjsnglunsnulsadoiiidonvesmsunmdunutiagiunagmsunmdunlng Ae an
o1nsiduan ilinsiedeulmuesielululdnmuund YestuvdenslunsingUvesdouay
lvigwanunsaUseneviainsuseiniulamuun

2.5.1 ms¥nwlsateindoumsmsumdunutagdy

lsedawndon Wunnredsafirnuiess madeuwaznisannesvesses
Tsasfnsduluegwaidessufulassadeiidoms daiu msdnudnduadndatiully
AMsUTIINeIMsUiansetfiunsadoulmaestow (Brown, 2013; Hafez et al., 2014) lag
Whmnenssnelusvesduie anornmsuiauarnmsindaested auraiinaundes
Tumslon datdmnenssnulussezen fo dufuSerrasnmsasunlamwedsalylly
unnd u (Zhane et al., 2008; Arendt et al., 2014) Taan 153 nw1n 1zt e nieuly
svozusniuiivdnnisduiieafusmeuiilaetild fe nisasnssudweinfisnnifuly
vostai daududumguesminianmedetuien uasmnnsduiulsafinuuisanniy
sudusedlasunmsindaiiaiasudasie (Robinson et al., 2016; Wehling et al., 2017)

minazduunnsinelsaterindenluiagtu uiseenldidu 3 3udn fe
n1ssnwlaelalaeq (non-pharmacological treatments) 155 nw1laen15Le 81
(pharmacological treatments) kag N15H16A (surgical treatment) (Roubille et al., 2013;
Arden et al., 2014)

1) mssnwlagldlden (non-pharmacological treatments)

f775U§’U41/§"8wv57§f7551/ (sel-management) NM3ANIUTIAUAZNITVINIUL
duhlfiAelsadaidon Samninnzdminiiunielsasiunionsidaudemiiuin
Auly Bedaasulidennisunndetu msusudeunginssunisiu mssnfiu@ia msldau
Formiemsre Wunsildmssuiminuesderiantosas Snedslosiumsuiniu
fonauintututeindnde (Nelson et al., 2014; Hafez et al., 2014)

n13lina1u3 (patient education) T agUaeynaumslasuaIiLazdoya
Aearulselusiusng q Usznousae avauaziadeiivilmiineins Jadeuazaiiznis
dufluvedlsa Mawdyuazdanistueints lavumsiwangay msldenfigndes mseen
e matansennaiedon muienslienusdolumsinw sl omsguanuedly
izazmﬂéja*&hﬂgﬂﬁm (Warsi et al., 2003; Marks and Allegrante, 2005)

n1seanmIaane (exercise) \iudssnduundmiuuaelsadaiind on
demnidunistinenuuduswesnduiilelneseuternuazaussanmitiluvesdon uas
fuduiniaiidaelumstestunmeymmanmiiflomafiatuinnnisieswedse esn
msvnaumalunisvhavendanile (Hochberg et al., 2012) mspanidsnefeisaudd
W39INTEUNNEN (low impact exercise) nanid sen1seenidawilafidusinseihaedenin
(weight-bearing exercises) 1y 11339 N13nselaaden wiensunelstafiinisnssing
Wiedostusunsionedainn ﬂWiﬁuﬁw%miaaﬂfi’wé’wﬁmﬁmﬂé’mLﬁya (strengthening
exerdise) WUAFTuuzih losnnfiunumddylunsantinuazufuussnmsiedoulmues
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Tase Iagliflafsniugunswetein1suinniaai1uiinis (Bennell and Hinman, 2011;
Fransen et al., 2015)

L??fﬂ’)ﬁﬁ?iﬁ/jﬂw (physical therapy) ﬂ’liﬂ’]&Jﬂ’]Wﬂ’]ﬂJﬂLLazﬂ’liWquUaniiaﬂ’]W
Freifiuauansalunsvimtive st o liadu Uamtvedt et al., 2008; Moyer et al.,
2015) nslggunsaivie (supports devices) Fudunsvrwaneinisuin duenuiuadliiu
Torduarananudsmosnsnndulugaseny venanddainsldaudeunionnuibu
(thermal modalities) n15ldia3 eanseduLdulszamaelniiisiufams (transcutaneous
electrical nerve stimulation; TENS) Tun1stasfl ugln1svinauvesdadndas (Oosterveld
and Rasker, 1994; Hafez et al., 2014)

2) M3snwlaen1skaen (pharmacological treatments)

ms3nwilasmsldeon Jadeddyiidedilaia Ae o1gvesftae Liesannlse
oo dulsaiinulivosludiifionsdous 50 Pauly mslfersndudesiilafonunseny
wazernstinAesiionnasinduld msfnulaenislder dyauszasdifioanainisuan
Usuupmsvhnuresoniwasfiuaunmdiavesiing veiliinadafemiensenution
Aan Fa7ildlun1sdner ulsesnidu 2 nqu Ao 81nay symptomatic drugs wag
symptomatic slow-acting drugs for osteoarthritis (Roubille et al., 2013) (M15197 2-2)

M19199 2-2 HatAAEYeIEINgNng o Tldlunssnwilsataiiden

Treatment type Adverse effect/safety profile
Acetaminophen Gl discomfort, bleeding; renal failure; hypertension; hepatotoxicity
NSAIDs; coxibs Gl ulcer/bleeding; cardiovascular events; renal events
Oral Opioids Constipation; vomiting; somnolence; increased risk of fracture,
morbidity, and mortality in elderly
Duloxetine Constipation; nausea; hyperhidrosis
Symptomatic . . -
ydrﬁgs Topical NSAIDs Skin reactions; Gl events
Topical Capsaicin Skin burning sensation; long-term skin desensitization?
Lidocaine patches
Intra-articular corticosteroids Local infection, systemic effects
Injectable I a-articular hyaluronic acid | Local reactions at the site of injection, swelling, flares of pain
or viscosupplementation
Gilucosamine and chondraitin
) sulfate
Slow-acting
symptomatic | Oral Diacerein Lower Gl effects
drugs
Avocado soybean
unsaponifiables

AUz IveauIUUAT U Tun TSt d eu s1ngu
symptomatic drugs filddmsuussmUandilgsumswuziidumadonusnlunssne (first
line drug) Ao 81 acetaminophen dm3uussoIMsUalugtiederindenssfuidnies
§aUunans §a81 acetaminophen fnarfiondntioslunisandadenissman aun
cyclooxygenase 1, 2 (COX1, 2) ?gﬂLﬁua’liﬁﬂizﬁﬂﬁlﬁmmia%’m prostaglandins (PGs) i3l
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HavinlALAANITENLEU WAYT acetaminophen azdinalun1sann1sasng cyclooxygenase 3
(cox3) Tnedudamsasdayaraues nitric oxide deiinarilianuinuaze1nsld (Zhang et
al., 2019) wseehslsAmuiaugen acetaminophen axilmudsafivndndon saudllse
avEAalun1ssnwfia wimnlddusseznaifienuiunievsuadiiuivun avdaali
Aanadhafosldiduiy mnsenunuin nadradssiintuainnslden Taun vildaauma
Tunsemizevnauasdidenaen fAntanvies luauievios eduld ondou suusdinauiusedy
AnuAUlaia N15nuvesRuazlniaUn® (Rahme et al., 2008; McAlindon et al., 2014:
Filardo et al., 2016)

d7U81Na U symptomatic slow-acting drugs for osteoarthritis (SYSADOA)
Fugriifidmnelunissreouasdudsnmaasuutadlassaianszgnaeuiinde iletiostu
ilAansdnuseanangdeindon léun snglasfiudaimn (slucosamine sulfate) uag
g1moulasBRUTaLn (chondroitin sulfate) Jadulusfufiluesduszneures extracellular
matrix lunsganeoudate sausialnozieiu (diacerein) §93mdusnlunay cytokine
modulator wsegslstmuluuszwmansgonsni lne American Academy of Orthopaedic
Surgeons (AAOS) laiug Y glucosamine wag chondroitin Iuﬁﬂwéﬁam’nﬁau (Brown,
2013) 52091 s@unANN133 §8l5AT 0L A BUIUNYIR (Osteoarthritis Research Society
International; OARS)) l¢eenuuamanisinugiieteiides Tasseyin glucosamine uas
chondroitin lufimnuwmsngau (inappropriate) wag diacerein lainula (uncertain) Tunasla
d113Un155n97 (McAlindon et al., 2014) s741 T51891uNad191A 8991015 UUTEN Y
glucosamine sulfate denanliiineinisuantenaznaiiuusiiaa ud (Wandel et al.,
2010) uaz diacerein fnavinlilinn1zgITEIMAILALYIDLAY (Bartels et al., 2010)

3) N1IWIAA (surgical treatment)

ms¥nwlagnisinde Wunsnuivenmiionnnissnuuuveydndie
(mssnulaglildeuarnissnulaeniside) nstdnisidalunissnuilsadewidoy
Usenaunie N1sanamsenifnlute (arthroscopy) N1sKRANSEAN (knee osteotomy) N13
NRaUaeuTaI (oint replacement) waz NSHARARTBIYN (knee joint distraction) &4
nssnenlaenisinda ffeusinddy e Wieanainisuinlaeinieldfinuianid
Aendosiudaidon (Car et al, 2012) Taestsiiagyinnisfiansananiznsaildanunsa
Fansensladasifnsinunuueudnedendu 4 (nmd 2-8) Richmond et al., 2008;
Prieto et al., 2014)
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Surgery
Intra-articular

Corticosteroids,
hyaluronic acid

Oral
Acetaminophen, NSAIDs,
SYSADOA, opioids, duloxetine

Topical
NSAIDs, capsaicin, lidocaine patches

Nonpharmacological
Education, exercise, prevention of injuries,
weight loss, orthotic devices

AN 2-7 kanaa1PuTULUNI N LSATBLLE Y
Buannssnuleglalten @dn) dauinissnenlaenisiten @du) kaznisuies @Fllen)
7111 Roubille et al,, 2013

2.5.2 Mmssnwlsadadeumnansunmdunulng

As¥nelsataudenlnedinismeunmd unulng Usznaudie n1s$nwn
A1eN15UIAUITR N1sUszavayulng n1sldeayulng @aidunisunndunulng, 2559)
wenNTatingyimanssuumEunulng Wy nswen (Ketmalee and Chautrakar,
2018) nsinUnsiy (Khuniad et al., 2019) wagnswenyn F93smaninediuszansnalunis

vssimemsterndouls
1) M3shwinenisunyiin
1. mswandnelsnaudulsineg
- mmﬁugmm@miz@am
- WIndg 1-3 190
- wIndyaad 1-4 vueniiudy gy 4
- wIndanad 1-4 eulutiudygia 3, 4
2. MIuInsnwlsnauTulUawAgLLn
- mﬂﬁugmmlﬂmﬂsz@am
- WINdYI 1-3 190
~wnedana 14 vidueniudyie 4 wieudein
~wandaed 16 vdnuludiudyana 3, 4 wieudoi
2) msUszavayulng
madszavayulng Wunsldrnudeuaingnissau FreliAnanuneunaie

anUI9 aNINITINLAY anaINISiNTIVRITanaNaNLITe Wiun1slralsuveslais vinliiy
UseanSHareIn1ssne SnsANYIAaUNTNLNEINUNATBINISUTEAUSaUABNISUIINIBINS
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Uinvaslsadanden nud nsUsTAUAINNsaTIBUIINeINISUIN aneInIsRaTR wavte
i unasluasT sula?aus a1 (Sukonthasarn, 2004; Chiranthanut et al., 2016;
Dhippayom et al., 2015; Konkong and Rodkaew, 2018)

3) msldenayulng

éun srauulnsiduuarayulnaien ddadifuefulsenu wageld

aeuen Judueilunguueseiunulvewassimunanayulnsifieglutydemdnuagif

Y
[

(51971 2-2) wazermugitdaaiteglussunmdunulnevsounmdiuiu dmdnnislden
oalianzasiensinulsalaense edsinsfnuiiedestunmsldoriwusiuasiidovs
Tdnon153nwilsnt e 1d on laun 81awasnsa (Pinsornsak et al., 2015) gUUYINA
(Rachawat et al., 2017) guaTadiues (Rlssnd asdeuny @ waz SnAn1A AMNTE, 2562;
Kuptniratsaikul et al., 2011) Wwasrulna (Koonrungsesomboon et al., 2020) aSulwa
(PRaINg A3L391, 2553) warssuenJulUauiauaziaansn (Akkharasut et al., 2020)

4) nswanyayulng

n1sweneayulng L‘ld]‘lmﬁﬁ@,wﬂmiLL‘W‘V]ETLLNUIV]EJﬁIﬂUﬂ’]S%JﬂU’WEﬂ’JEJIiﬂ

Y

N uanarnIEANeig 9 1y audulds sumesd audeis auvatednain wazn1izdln

Y

nanusile Wudy alafinsunildlussuuuinisaisisaguungsdu nsweneayulngids

a

[~ aa [ = 1 d! .:4' ) v [ 1 = a
Wudsnssnenmadenagranianinunlelunissnenlsaduldadn wsizidsyansualunns

$nwiia Jagiudlomenmainuanssisunaziayulnsdudrusznaulumiueunnei

o
0% A

fu usegdlsfimuasinaausasisuiinnuadiepdanululumafeniuiu fe ussm
913U U Seuvastetn Snarinfidelunsiedeulmvesden
Useleuuvaan1snenian
1. ASEALLEDAANUSLIUTDLYN
2. wlddiunslnadeuvendon
3. YIWANDINTAATAVDITBLY
4. Frpane1nsnsawendnuiie @usy
5. PIUAABINITUIN WASTDU USIIUTBLN
mM3denldisnmsSnwanuse il sudwtonans3ssmiuils Thiarsan
NAYNFWINAnNAa WAl Arsshwegils ddearsseidumsinw nslden Auugi
MU iRdhigndewasvnzalnemilsimaustlovivesiithousazseidud iy
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M13199 2-3 Jayan1sldeayulnslunmsshviemslsadeindey

Asuen A3INAN YU/ taviuld/denr3szie
guontadiiss ustmennstn  Sulssmuatiay - waddluvdedansss
BNEY Sosmusame an 2-3 uatya fuaz - ArsszFannsldludvieiiduunaly
wiadies  n1sdnlauves 3 % vdiowns  nswwize1ns ilesnianTadiusesd
n&auile Viud nalneangns Wuierfueudvanly
ngueFumssniauilillvafosond
(NSAIDs)
- mslnierailiAnnissyaeiies
VDITLUUNNLAUDINNT
- 9ansluialszasa laun Uanvies
vioayn Jaaivuon Aousis uagladu
TGRS Fuauludu ufay  Suvsenmuetier - shaldlundestansss 47Tl wanidin
NOWEIU UTIIN 23 wadga Tuar - AvsselanisuilaalugUiglsandny
omstnndanile 3 ads deuems  dudengs Tseviala fuaelsaunaides
JouazLou wUAn wagnsalvadeu osaniluy
msuensasou
- aasseTensldenegrenond oq
Tngtanizog 8 slufUaed Ay
AnunfAvesdu o esaneraiianis
avauvINTYsHazinfule
- msseTenslgsauiuen phenytoin,
propranolol, theophylline L& rifampicin
dosnsuiienveluuiuugs
- 9nshunalseasn ldun Sounas
wauvios AAulE Aeutts Audu
gsiidumans duaniidndludy  fulssmuedeer - aldlundeiinged §ATL uasudn
winwe Wity 1-2 uadga Juar - AsseienisTulsemusiuivenly
vsameImatin 3 ade Aeusms nauansiudeniduas (anticoagulant)
vouduOU donar  wie nouusu LAZEIRIUNITIUAIVOULNAALE O A
n3zan (antiplatelets)

- AsseTanisidenegased o
Tngianizegnad slufuaei danu
Anunfvesdula esaineaianis
AvauvINTYsHazinfiule

- msseTenslgsauiuen phenytoin,
propranolol, theophylline Lia rifampicin
dosnnsuiiienveluuiuuags
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M13199 2-3 Yayanisldenayulnslunisinwieinislsaderindey (ve)

ASUEN

GRELGL)

YUIN/AS Y

v 44 v v [
Javinuld/vana55239

g1UseAU

UF91191715U70
dloswazdruaans
néwile Wuuay
U8 NITAUNTT
Ivaeuldon

thgnuszaului
Anudou 9Nt
YU szAuUIIN
fiflornstuay 1-2
%1 afaay 15-30
w9l

- fudszauuinaiiiuinwma
laleasuszaulutae 24 alususn Tu
nsEAdnseEaudundy (acute
inflammatory) iflasanidunisnszdu
Azmsenaulnniu

- mssedansldlugiiuiduuszney
Tugnuszau

LRANSN

Y591191115U70
Jowaznanuiie

MUSHIUNTDINNS

Juay 3-4 A9

- ﬁﬂﬂuﬁﬁuﬁmi Capsaicin

- WIUNIUFT UV UAILAZUT LI
dadeseu

- 5x¥an1smusnafiafiveuuns wie
Aafifisesunn ilesaineaviliiin
N133¥ANBLADY

- nsldsaudvendnvilsaiala nqu
angiotensin-converting enzyme inhibitor
(ACE inhibitor) 81avinlLAne1n15le
sy

- 1NN aduveseilsaveuiion
#® theophylline mﬁ@aaﬂqwélﬁuum
- mssgfadeldieaninmiveingy
ﬁalﬂﬁlé’ud Angiotensin converting
enzyme inhibitors, Anticoagulants,
Antiplatelet agents, Barbiturates,
Low molecular weight heparins,
Theophylline, Thrombolytic agents
- 9 shiieUseasA taun Aandung
UInuazuausou

glna (A3Y)
gninsulnag

UTINIDINITUIY
a1 waadnean

NQUILIUN
2705 IUaY 2-3

A

- WIUNIUSLIUTOUATRAZUS LIEY
Waidoseu

~ Fhumusnafiondafiduinunanied
Lualun

¥
)

2D

pat

slwa

USN1DIN5UN
Wegnauwie

MQUIIUNL
91MTIUAY 2-3
AT

- WUV LIV UA LA US LI
Wedoseu

~ huvusnafiondafiduinunanied
Lualun
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2.6 A5UEINBNLYN

fsugmeniiayulng [Wugasisuretensdauns waadudana 019138
wndunulngaiila Uszdlsangrvianisunndunulng anIngideasvaiuasuns i
Uszaumsainisinwilsaununnnit 20 Juasiiufivensuiiudevesssnvuiiuyinssnm
Ingd1fug1usenausigayulng 4 ¥da Ao lwa (Zingiber montanum) A4 (Gloriosa
superba) 919 (s1awrisildanniivanainumsasad Aloe spp.) wagnsys @sduasighng
gnsail Ao CioH10)

2.6.1 lwa (Plai)

e I
II_JfJ[ilmle]umr1|r;ngr|| w{ f!l|H{|¥’|1| (!
AR 2-8 LansdnwTYaNmilnaw

FaInerdAans Zingiber montanum (Koenig) Link ex Dietr.
Ya3d ZINGIBERACEAE
YanWos Zingiber cassumunar Roxb.

wa (Julsuduan fauddalunivieds fudlsemadude sulafide
uaide v uaglne Tuanisnszaeiusiluluauiedons Susenideds Tulnewulén
nnaavesUszina uiiwasi Ta1suldau Sundn wi (thizome) unnusuamesvuuliiv
Aadu Wuflazaueims widdmdewnuder Wienuendiimaunuindes san1n en
Youn dnduewiz lumsmswmduslngldauveaninduelinmeuen fasswaaluns
ussmensndatagen Wntiuan wivandlesndandonarde Wusrwnaned wasld
ey ileduan Fuszg usTMeNMsyniden wazdldsniau Ghiensdeenayulnslve, 2558)

29AUsZNBUNIGLAL (Chemical constituents)

wilna fansdfnuaraiseongnivaneviin ansenueuntiansddy
dauimy'ﬁwmf]umiﬂdm phenylbuteniods 31 (E)-1-(3,4-dimethoxyphenyl) butadiene
(DMPBD) wa ¢ (EX3,4-dimethoxyphenylbut-3-en-1-ol (Compound D) kaga@15nqu
monoterpenoids L {uasdUsznavdrda i nuluuiduneuszme Taun terpinen-d-ol,
sabinene, caryophyllene, cineol, alpha-pinene, beta-pinene, myrcene, terpinene,

limonene, p-cymene, terpinolene, eugenol, farneraol, alflabene, 3,4 dimethoxy
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benzaldehyde uaﬂmﬂﬂjﬁﬂwumiﬂdm curcuminoids LU curcumin, cassumunin A, B, C
WWudu (Ozaki et al., 1991; Pongprayoon et al., 1997; Singh et al., 2015)
qwémmné’%ﬁmnﬁﬁqﬁ'zy (Biological activity)

qw?fmié’wmié’mﬁv (Anti-inflammatory activity)

ﬂﬁﬁﬁﬂwﬁqm§ﬁwuﬁﬂLaumaﬂ (E)-(3',&'-dimethoxyphenyl) but-3- en-1-ol
(Compound D) 3aduansusznaufinenldanaisasmenisuues Z cassumunar tnafnw
sULUUNIBNLAUAIY 9 Wisuiguiugnanasgiu wealniu dulaws gy uazinsaiilela)
wu71 @13 Compound D ansnanmssniavluszesideunduy wagdudinsuaniveds
Lﬁmwﬁmﬁmﬁﬂ%mi carrageenan (Rosa and Willoughby, 1971; Panthong et al., 1997)

@15 (E)-1-(3,4-dimethoxyphenyl) butadiene (DMPBD) finenldanansade
LMY VY Z cassumunar LLamqiﬁLﬁuﬁqqméﬁwuﬂWiﬁﬂLauﬁﬁﬁﬂsmw Tneflgnddunis
aﬂLmﬂuammfﬂammwﬂwmmmﬁmmmmaqL'm (Panthong et al., 1997)

n19A ﬂmqwﬁ MIUN1T8 NLEUYD3d15 (E)-1- (3,4-dimethoxyphenyl)
butadiene (DMPBD) Fuilluansatauianianina nsmaaewis in vivo uaz in vitro lne
MIANWILUY in vivo viiflaguszdvBaimussans DMPBD lunisaneinsuasvedluyvesy
SUW’J%&Qﬂmﬁmﬂﬂmmimms ethyl phenylpropiolate (EPP), arachidonic acid (AA), %38
12-O-tetradecanoylphorol 13-acetate (TPA) kagKan881N1TUINVYDIY UVINYU? %qgﬂ
wilenilnen158nans carrageenan e platelet-activating factor (PAF) @2un15@nM in
vitro WumsAnulaeguavesans DMPBD uazedunssniauiilfludlagusionisinzngs
voundaden Juinanmsuieniles collagen adenosine diphosphate (ADP), AA L8y
PAF nans@nyIwuin ans DMPBD Mltlagisn1sm anunsnaneinsuanvestuyiignnsssu
1ng EPP uwaz AA lafAni1 oxyphenbutazone way phenidone AIUBIAU LAZAILNTOAN
mm'ﬁmmaqaqmmuimmummu diclofenac mﬂmmﬂmiaﬂ carrageenan Wag Lua
Wisuileugnadiudinisinng NAUUBILNAR Wui1 DMPBD Fudsmsime ﬂamaqmamaawm
wilenilag PAF I#dfign Mnuan1sAnwaaeauansliiuinans DMPBD flgqnssiunis
Snauiiafnenmrumssudansviauveneulesl cyclooxysenase uag lipoxygenase
(Jeenapongsa et al., 2003)

@15 (E)-1- (3,4-dimethoxyphenyl) butadiene (DMPBD) Fauwenldanans
afaeniou wansliiiudedudanisvandivedduyuy i md ailasans ethyl
phenylpropiolate (EPP) lne/as DMPBD aaﬂqwééjuéjﬂ cyclooxygenase 2 (COX-2) Tuszdu
Urunans wagdlan 1Cso winAu 20.68 pM (Han et al., 2005)

Z]Wﬁfl’)iﬂﬁ}ﬂmuazaﬁih (Analgesic and antipyretic activity)

n1sANYIgNSanUinvesanscompound D ws e (E)-4-(3" 4"
dimethoxyphenyl) but-3-en-ol 3unn 2.5 fadnsusiedlansu Tunydnsfignndeniliin
N1SONLE@UAIY acetic acid WU @15 compound D @ssnane1n15Uanla (Panthong et
al., 1997)
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t]wa’{mim”way%/aﬁms (Antioxidant activity)

n1sAnwinisuenansimeadusealnianuitlnalunisdesiunieinsen
2ONTLATU (Oxidative Stress) Tulslulad (thymocytes) Gummu;ﬁ'LLaﬂﬁaaam’mmwm%m
sondnduimionivhelelasiauoseenles 3 mM. nuin asieepiuesdimindidesiy
awa%aazﬁﬁm%u IAg@Ns cussumunin A uas B %uﬂumﬂumjm Complex Curcuminoids
fqustiostunneindsasendinduegisiidodifey Jsdidneniwiiganinans curcumin Fadu
A13AUOULADATEANUTTINYIA (Nagano et al., 1997)

nsAnwlaTsas1elnlvedans phenylbuteniods warMsTudansHan Nitric
oxide (NO) woanilna wud arsatmusveavewniilnauandifuigmilunissudanis
an Nitric oxide GzJENL%aﬁLﬁﬂLﬁamwwaqmﬁﬂizﬁué’w lipopolysaccharide (LPS) kaza1n
N13UENLATIAI19U89 phenylbuteniods a1na1sataLsIUDa wulassasnglug 6 vile Ao
phlains |-V wazilonnaeussrUszneundniifinaronsdud snswan Nitric oxide Wu11
phlains I, (E)-1-(3,4-dimethoxyphenylbuta-1,3-diene, (E)-1-(2,4,5-trimethoxyphenyl)buta-
1,3-diene Wag cassumunaquinone LLﬁﬂaiﬁLﬁuﬁaqwgiuﬂwsé’uga Taadian ICsy Winfu 24,
69, 83 ag 47 uM aua1au (Nakamura et al., 2009)

2.6.2 A99A9 (Dong-dueng)

e R TR WA LTIV
: | | 2| ||3 ‘ 4‘ 1 5| ‘ Gl "‘L'

ct

AN 2-9 LARIBNYAZUDININADIAILIAG

Yo IneAans Gloriosa superba L.

Yo29A COLCHICACEAE

)}

)

aoefs iuldiandugn ddunndaluneninnunsou Sude a3aenn
a A A v A 1w = v = % & & A o
dulnilide Juneuld wasdiegilulunauedengiueandudls aunslulneg Wuivawia
v v A A [ aa s & v a o < =
anwuzIUiInTeguenu wWieniune ddumnasuun e ululidnwasiduuds 17
wia wdnandes sadowwn lunesmsunndunulngldidueinieuenlunissnweinisise
e witesniaurinuan witsaisen wazlsauise (@sunsuiiglulszsmelne, 2558)
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29AUsENaUNIBAL (Chemical constituents)

nosfe farsdrdynatovin waziduarsd danudufivge laud
colchicine, colchicocide, gloriosine, tannin, superbine LasLBaAIADY ﬂ‘é‘l U9 L U
lumicolchicine, 3-demethyl- N-deformyl-N-deacetylcolchicine, 3-demethylcolchicine,
N-formyldeacetylcolchicine (Trease and Evans, 1983; Capraro, 1984; Singh et al., 2013)
@13 colchicine wuinnludiuvesiinaziudn fassnaalunissnuvlsalindelan unmduilfiv
seawadlaglududinsulsivenead dwaliiornseniou Jaanzeonuin Uinuauseu
Vios Urn A visadoguuse alddainds mnudulaiinanas wazvilidedieléd (Angunawela
et al., 1971; Roberts et al., 1987)

qwsvmmamwmwmﬁ’q; (Biological activity)

qw§n755’@U7@44@3¢7”7un7sa°’mﬁu (Analgesic and anti-inflammatory activity)

nsAnwIgns dusniauvesansanaueanesed arsadalslasuealngead
wazansafminnnivesmosidlumyynn wud asatais 3 fqussunissniau Tasaisadn
1 USuna 250 Sadndusiaflandy ﬁqm%‘éf’lumié’mauﬁaﬁqm (Maroyi et al., 2011)

N3An®IgNs n1sanUlnLazR1UN1SENLEALTeIAISATALlONILea uaY
aaelsWaTui liarnianesis vin1s@nuinisantaniie peripheral wae central pain
pathway 1n875 Eddy's hot plate method ta¥ acetic acid induced writhing test 1‘14‘1&13
IngSeuiguiueIunsgIu (pentazocine wag aspirin) wazfnwgvdiunissnay Tne3s
wileauhans carrageenan WiinsunnivesdarimyiUieuiisutugiinsgiu (diclofenac)
nansfnIMUIY ansataenueaLaraaslsesuvesinesis dqndanuinuaziiunis
Snuavetnaditfodndry Meltuogfutiinamesaisadna (Latha et al., 2010)

NsANWgVEFIUNSENIEUTRANTARALENIEY WazlenTueanwiIAeIR
yinsnaaeunns funssnauvesluyyusviigamid e liiianisuineae ethyl
phenylpropiolate (EPP) Wu11 nsmansataiaessiia (1, 2 way 4 1adn3u/%) @unsnan
msuamvesluymyusn Tnefinuussuusauuunadld dsansadavuin 4 fadndu Tnady
mMssniauAfign (33a91 vasidelvd uazans, 2557)

Z]W§ QRECE 7uayya§ﬁigzmzz]w§ M3 S (Antioxidant and anti-cancer activity)

MsnyINanIFueYYABATELAYNYE NIz e A TAfnLsIUBATIN
winesia uandliiiiuisansiiduesdusznovlunesfsfinnuannsalumsdueyyadasy
LLauﬁqméﬁaéfmwaﬁu 3159 Hep-G2 (1aduy L%ﬂ@fU“UENEJUHET) MNMIVAABUAIEIE MTT
assay WU3MM ALY UTY 100 g vsansataiansdud sq9an 54.3% i eliivufiy
wanuzLs Hep-G2 cell line muu mﬁaﬂmaqmmﬁﬂsjmwiumiausmmil,ﬁ]ﬁiumuimsuaﬂ
waduzialunywe (Simon and Jayakumar, 2016)

éng‘fmjﬁwﬁaavﬁmu (Anti-arthritic activity)

nsfinwgsfudesniauvesansatinaaslswesuiildanninesis Tnefnu
Tunuudrasswes Freund milenilviyiinnnztesnau msfnwiuandiiiuin arsade
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AaaLINBTUYBINBIAITUTUINA A ULNARDN1TANAIYBINTITUINT G WY VU LAZLA UK 1Y
AudnasderivemlungunaasuiewIsuiisuiunylundumuauegaiifodidgy (Latha
et al., 2015)

2.6.3 9721 (YA-DAM)

A AT
@g@upg‘uwpgw \4‘ »'—,\' ||6[ 'l
AT 2-10 LAAIANBUZYDILIAN

FoINLAIENT Aloe vera (L.) Burm.f.

Yo29A ALOACEAE

2

g1 (Jufeusnauds ddvIodtimady fiu wWee Tdunen ersudeiily
Nnivanainuvsassd Aloe spp. Saduliidugnenguansd fufudelunensni wazinng
vhunveneiuslulssmandeuinly ddnvarddudu ludssdoudune arluwun Welu
youiann ameluieluiifulafuien Wendnasluuinalavluaziithedladvndesiva
gonun thersunderuulaudumien daweaaliuis aglfdudeundsds W Aoy
$oni1 11 Ssavadeu lumsnisunnduaulneldiluenszuie aeau arenens daen
wuvzuarlain wonanilddusmaisuen anermsWnun Wit Shwusa msldensndu
g3zune msliUiinaes Wesnilgninsgdunisiufvesdld iliArensledvies e
rouilulddewhnisass Weanguduasvilliidienazern Sadunssuitnianisunnguay
vy (véud MTosquns wazauz, 2558; Jumsiiey &gﬁml,ﬁfgqa, 2558)

a9AUsZnauN1aAll (Chemical constituents)

g16i1 Tansdrdnlungy anthraquinone Geaeangnsifugiszuie sadie
Tawn aloin A (barbaloin), aloin B (isobarbaloin), aloe-emodin, aloeresin A, aloeresin B
(aloesin) wag chrysophanic acid uaﬂﬂﬁﬂﬁgﬂﬁﬁﬂiﬂdm G-glycoside & efigus luniseiu
SAEULATENIULKG LalA aloctin A way B (Bradley, 1992; Rebecca et al., 2003) A3slaen
sludSunadimngan liaslduniull Wesnvlddlddnndwunn vlianieade
wazUInn 0908195 ULI douwndy uwavdwalilandniauls (Gorkom and Vries, 1999;
Cholongitas et al., 2005; Guo and Mei, 2016)
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qwéwwmé’ﬁwmﬁéﬁm (Biological activity)

qw§n7iﬁ7”7un7ia"’mﬁv (Anti-inflammatory activity)

NSANBINANIIRIUSNLEUYDI8TA (Aloe vera (L) Burm.f) wansliiui
aloe-emodin @111508Ue ¢ inducible nitric oxide synthase (INOS) tha ¥ nitric oxide (NO)
YBN9NE MRNA 294 cyclooxygenase 2 (COX2) wag prostaglandins E2 (PGE2) é’hgﬂﬁuéﬁjﬂ
Tne aloe-emodin Haanmsnaaesiuandliifiuin aloe-emodin awnsadudsnmsmavaues
ﬁiamié“ﬂLauiﬂami%f?ummamaaﬂ MRNA 9849 iINOS tag COX2 (Park et al., 2009)

MsAnwmansAusnauvetansainin arsatanaslsweda uazasaiaLe
yueavenaaiumsassd anmamienhliinisuininesdwimydie carrageenan
uazgmsiedeuiivesilnsilaludswesviosiinszdulag carrageenan wagAnwiAnuamnsg
yosa15annulun1ssud an1svineuves cyclooxygenase WU31 a1safnanuLay
ﬂaai'iWa'i‘m mmaaamaﬂﬂflimaﬁf’]ﬁlﬁﬁlué’aLv’ﬁLLa maadeufivesialnsiialudwesiios
wonni msaﬂmmmmmaummsasw prostaglandins E2 ﬁ]’]ﬂﬂi@@ui’]ﬂIWUﬂ Fawanslsi
mmwmﬁaﬂmmmmmmwsvm uqmmumﬁamauLLavsmsmﬂ'ﬁmmusuamma y31Aladl
ﬂmuWNm'ﬁsmsmmimmuﬁuaq cyclooxygenase (Vazquez et al., 1996)

fmﬁmmmmwa (Wound healing activity)

MsANYINS AuuLHALAZaME AuNIS lauesensluIusa s luny
TnewFenensluguuuaiudfanududu 5% uay 10% nduhlunagounisauuusa
LLazUizLﬁqu'éé’mmié’ﬂLauﬁﬂumm 200, 400 wag 600 HaansumAlansy wuin mﬁlé’%’u
mM3snedeasuiifianududu 5% way 10% Juwinvesuinuwnaanas sresalunsadig
L?J'auqﬂ'gamaqLLazﬁmmmumwiamiﬁwmaﬁwﬁqLﬁ'uuwﬁu uenanidsdinalunisannis
Sniaufiganainnnsnszdusg carageenan sgiltidAgiiloifisuiungueunuidsay
(Gebremeskel et al., 2018)

2.6.4 n13Y3 (GAARA-BOON)

——
JI HI\‘H IIII‘I i l IH|IHI|H i1 I‘H|I|\ |IHII'IH[\I %

ﬂ’W\I‘VI 2-11 meaﬂwmwmmmim

I

Foinenaans Cinnamomum camphora (L.) J. Presl.
Ya9d LAURACEAE



30

msys Tdnvasdundnviendanay q Fumwwadn wisnegludelsieiu
msysiaduliifusuunelng wuldunlulsemadu guu wazldniu Insnszaeiugly
wauwAwesisilluy dulailde Budy 38U wansn1le uTa ansgelsn wazUsenelng
nsysInsTINTRdnaregmusesuanvouielsl Wudunuazui eradufudufousau 4
wazuand1e Wefidliluenaazsidin drusnnisysivuldusslonilutagtu Wumsys
NnMsdaasIEd Fslignsmandl Ao CioHisO Tumnanisunmgusulne nsys fsausian 14
Wudulsznovsesiiueilveuazemiguan ilesnfiassmanuionnisuin tadndagen
van Taufiunas Sovandufiv o1n1stnaude vindulszam Snviananlugivey
dieaslunistsailawanfuenseduiala venanidwaslunisdunie fuiaune
Tunigay kne1n1sanulduile vieudn1sysunauiuuneakaziiuiay 19lun1sanay
UsIMeIn53838u win Anayn (grudeyadyulng, 2563: Juwmesiile; Salman et al,,
2012)

99AUsZNAUNINLAL (Chemical constituents)

n15ys dansdrdglungu Terpene Falgandruvesdudiunnsiai Teun
camphor, linalool, 1,8-cineole, nerolidol, safrole ez borneol uaﬂmmﬁé’wizﬂaué’w
nerolidol waw (E)-Cr-atlantone Fudunduihifunenssmeildannisys (Ho et al., 2009)

qwémamﬁﬁwmﬁéqﬁm (Biological activity)

f]%§f775§7ﬂf775@“f]éﬁi/ (Anti-inflammatory activity)

msfnwesfUsznoukaznsUssdiunsiunMsdnaureInsyshugadide
@envnuuAlasHig (RAW 264.7) ﬁﬂﬁzxﬁ’juéha lipopolysaccharide (LPS) wui1 8sAusznou
finulunisysannisadadieieniues anunsadudamsnisaiilusineanled (nitric oxide)
ot eiledAny venand damuesAUsznaudidnadudinisudn tumor necrosis factor-ot
(TNF-Q1) interleukin-6 (IL-6) wag prostaglandin E2 (PGE2) wazanszfiu mRNA uaglusfiud
Wisuweq nitric oxide synthase (iNOS), cyclooxygenase (COX2) wag metallopeptidase-
9 (MMP-9) Tuualasana (RAW 264.7) finsedusiae lipopolysaccharide (LPS) @ auansli
Wi nsysiinaaudfduansdiunisdnauiiunssuiunisannisasidlnalalada (Li et
al., 2018; Chen et al., 2020)

qw§n7mmlm (Analgesic activity)

msfnwgvianUinvesiuneussmenluressysromsantaluingy
ﬁuamuﬁmﬁmﬁ’]é]’wiu‘lmﬂﬁwﬁu (nitroglycerine) TngasfUsynounaaivesitumen
izma‘ﬁLLEJmnfﬂ,Umiyié”m%%t,l,ﬁ”aimmiwﬂiﬁ\l - wiaaUnlnsiues (gas chromatography-
mass spectrometry; GC-MS) a15Usznaundn Ao nerolidol kag (E) -Ol-atlantone 910
msAnwuansliifiudn dituvenssmenlunisysannsnanduiuasinisinidseelumy
wazansziuvestumsneanlys (nitric oxide) Falignisziutinlinsuegradifeddnlaenis
Fuditlussneenlas (Fan et al., 2020)
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2.7 NM13nAYAUIUN

N13NAYA (acupressure / pressing points / finger pressures) Duiaenans
wazAatlunsguasnuiniuissssuratite Tnenslduareialunsnamugasing o vinld
Aananissnsfianmnsaussmieinisdulasuasisasig q 16 iy 519501 wazmoe,
2556)

msnege detdunsinvimadonegrmilsifinnsiuiltlunsinwennis
A9 agrauntudagiu ann1smuniuenansiiniseiuiedn n1snege dnalnuazli
namsinwutuAnafunsiady esanmanagainaznagaideaiugedililunisilady Tne
nslfusenalufiaalaganisuusine Wensedussuunshauvessisnmeliadu (Alav,
2007) finalunisnszdunisviiauvesszuug ddudu denalilAnnisndsvesans B-
endorphin yllAan1sve1ef1veIrasaidenuazannulduUnasls (Lin et al., 2015)
Profinnsivadouveadon silisaniounats nszfunsvhnuvesszuuUsTa WGy
nundn sauv i ugamgilundude i uaud udanisszuuyssamnd e
(neuromuscular excitability) LLazaﬂm'ﬁ%m’lzﬁuaﬂLﬁaL?ja (Weerapong et al., 2005)

msnaga gninldlunisvidaeinsegianannnany daegratu aduld
811384 (Belluomini et al., 1994) 7194y N (Abbasi et al., 2019) 81A15N195zUUMETa (Wu
et al., 2004) AzupulinduLarInniala (Hmwe et al,, 2015) AgAUAulaings
(Zheng et al., 2014) Taglaw1za1n1sUanvasnTEgnuaznd il e Wy Uindszdniou
(dysmenorrhea pain) Uanas34 (labor pain) 81n15U0986199 (joint pains) SR 981n15
ﬁﬁaLﬁd’lL?ilau (Lee and Frazier, 2011; Chen and Wang, 2014; Song et al., 2015)

MNMINUMUITIINI TR BIRUANmIRouMT e snagaLiie3nwIeINTS
Torindon dvanensfnwiiseydn managavdaaiunsaaneinsuaslugaslsadeidi
dould annsAnwves ntey snidmi uazany (2556) vinsAnwinanisnagauitase
ssmanudeulvesteiilugihelsadoinden s1uu 15 519 Insnsnagadiuu 6 99
augansiady laun gaduy (UB36) 9aduyiu (UBS7) gadwdiu (SP11) 9admanaieu
(SP9) qailade (GB31) Wazandl (ST35) ¥imsnaga 9 ay 2 unit S1ua 3 dUansi 9 aw 1
Ase MU NAINITTN I T2AUANUINAAAININBUNITI N 108 WU B A Y N19a &
(p<0.05)

Akbamezhad kazAnig (2019) ¥N15ANYINaNISNAYAUIURRBa1N15U1A
91M3Teiln wazosmarmdeulmussderiluggsengiidulsadeiden s 51 Ay
TnsudsdUrgaaniu 3 nqu Ao naueIUAL 21 AU NGUNITVIAABIVABN 15 AU LAZNAY
naaa 15 AU Feldiunisnagadiuiu 8 9 T¥un ST34, ST35, EX-LEG, EX-LE2, GB34, SP10,
SP9 Wwaw ST36 ¥1N13NAYA 4 Ay 1 wift $1uan 10 ade udutu 593 3 dUnsi wuih nsne
30 a1u130ane1n15dIakazUsulTInIsyineuestaladeg el ved1 Ay nisad o
(p<0.001)
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Jaberi uaganiy (2019) vin1sAnwwanisnagatidnsesinisyedlsataLdn
denlugeeng S1uru 96 au Tasudadiaeeenidu 3 nqu fe nguAruAy 32 AU NGNS
NARBIVaBN 32 AL LAYAANNAADY 32 AU TaldFunsnagadIIL 6 9a leun Lid, SP10,
SP9, GB34, ST36 Waw ST34 y1ManARA 4 az 2 w1l (nA 10 3wl Win 2 Jundl F1u7u 10
adarogn) Turtutu sau 10 A nud1 HaTINTE WOMAC uagszduaininlunguildsy
N13NARARAIRY 1T TEA AN AT ATUANSINITTNYINEY 1 Wounaan153ne (p=0.001
uay p=0.007 Mud1Av) uandlidiudn manageaansnansefunuUeldTlussssduLay
szevem annsnthluussgndlflumsguadigeengifionnsinanlsateiindesls

Li wazaniy (2018) ¥inms@nwinisnagandademuedluggsengiidulse
Forvnden $1uru 150 au Tnsuvstnesenidu 3 naw 9 az 50 au léuA nuAIUAL Ngud
1#3un13nagawila sham acupressure (3Anasn) Laznguiilasun1snagavia verum
acupressure (qwﬁﬁmaaﬂﬂm) U38naun8 A Yintang, Anmian, heart 7, spleen 6 waz
liver 3 Tnevhnisnagaag 3 unft Suazada S1uau 5 aswiodUai Wunan 8 dUnsi nut
nauildfunsnagavin verum floimsuinanasuazdnalunisiiunisiauvestestied
TfodfynadAdleifieuiunguauay (p<0.001)

Sorour kaAg (2014) N1sAnYUTeULTEUUTEANTHAYRINITNAA
Undnfiunsesniasnieuuuleleiunin (isometric exercise) Aiga1n15UIn 91N15U8HA wax
psmAadeulmvestel lufiendeiidulsaterndon $1uau 90 au Tnsuveiae
oonidu 3 nau 9 az 30 au lduA naumuAY nauRldTuMIPINmdINY uaznauTléuns
nnqa AeldFunisnagadiuam 8 9a léln ST34, ST35, ST36, SPY, SP10, GB34, EX-LE2 Wag
EX-LE4 v1n15n939 10 W91 113U 3 pdaetu 5 Tureduaw wul1 vERINMIUTIALES
sriumanlunguiildiunseeniidsne wagnguiildyunisnagnanasedaiidoddnuile
Jeufunguaiuay (p<0.001) SsnsAnwiuandiidiuin mssenidsnewuulelsunin g
ualunisanensdeiinuaziinlugnisiadoulmeesdornfidiu dunisnageiinalunisan
o1msthaveslsateitudonls

wel§mil 3550 wazaue (2561) in1sAnwiUseansnaveinisuinsauiu
msUszavaulnsluginelsadedndon lsmeiadiesasis sunoiilosass Smindouidn
F1u3u 30 Au lnglasuniswintidaniugnsnissnuilsaduluauwiae 45 uid uagyinis
Usvavayulng 20 wiil shnmssneriudutu fededu 6 ads srumudoyadsnuuysady
AuLdulIn (Pain scales) uagiinsgiiAladonounagndan1sinw wuin ndsnnsinw
Andsvasseiuaudulingnanainiineuntsinuetitudfymneadn (p<0.05)

nIFNA wnazing uay g3 yyiFou (2559) nsAnwinavesnisuan
Snwuuusmddnhutumanenisiludtislsadulvaine lsmeuaaufonssgnagany
4 swneaney’ Smintani 1WumideRmeass Sananouuazndinismaans insanw
Tugthelsaduluaing pnmsdndeniuuianzas $1uau 60 518 wingusiegaeanidu 2
nau nauag 30 au Tnenguaiuay ldfunsneinviwusvddnifiesesaie atay a5
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unit Yudutu S 6 e (3 asiledUn) drungunanes TdumsuansnvwuuTedin
pStaz 45 wil Sfunenenayulnsaiay 30 unit fudutu S 6 ada (3 adwedUan)
Fagnamiulseneudie $1aa15ut Anideul Ina 919815 Yuues waztined1 vns
srusmdeyasouuuUszifiuaNyIna (visual rating scales) wazesmnisindsulmdoinn
MntwhmsTinmeiteyalundguiedtu feadf paired t-test uariiaseideoyalunis
LU%‘EJULﬁauﬁ%aﬁ‘mijwﬂﬁuﬁwaﬁﬁ independent t-test 91NN15AN®Y WU HU8NEY
AIUANLAY ﬂawmaammmaaﬁuaqmmimmﬁuma aqmmsmaaulmmawawmauma
neansadail 1 Auvdamaneastaiadl 6 undnsuegredifoddaymnaada (p<0.05) waziile
yhnswisuiisusznininguuedadsveseinstiniiuazesrnisiadeulmvesdoinn
wdsmInnaensad 6 wuindlunnsnsiusgraditodifa (p<0.05) uansliidiuin n1swenit
ffumsnn desaliiiaefomstaindnanas waeliesmninadoulmusstarnfindu

2.8 msAnuiliigadasiulssaninavammaniinayulnsdanisinuilsadaindon

Tumsnisunnduaulne $35n33nuilsadaiindeumarsdslunisvade
o1msveithedeiidon Tiud nmsuatidn mavszavalng nsldoayulns manege
thiln wazuenanildsdimanensiayulng [HuiBnsthoafidentuluaisaouneuiauas
mheuinsumdulng Wumsthayulnsnwenunadew Wisussmeinislugtiede
wWuden deilgasisuiuandnstulunuosdemdveaunmd annsdnwneuninieaiu
mssnuilsadeindeudionisnensayulng wuin aunsaussimeimsUinuaziiiunis
Mauvesdalls ndeyanisinuinistsadeisemansnsunndunulng aunis
seuresdineundnuss fuauninuisnd (@vas.) wuan Tud 2560 fd1uiundaves
WADNITNONLN 31U 30,047 ASe way Tud 2561 indwdu 44,796 ase Andudesay
48.99 wagdluunltidfindu Ssngduennsvestarniiinsiuuinisnniian Ae auduluaus
i (U57.33) Fidion (U71.41) uaglasiamz audulusie (U57.50) Sdwnudiuuinig
dindufesay 75.69 nadinisitadelsanientsuwndunilne Tl 2560-2561 saanndas
fumsseanuneunt nulsaisadudendon 1ulsadusvasswosfuuinslunadn
MIUNNEUNUINGUUUATUIIT

NNMsANwIves Yuegna Wagy wagany (2561) Yinn1s@nwuszansnaves
gmenaslnsiiieussimeinsinlugtaelsaderiiden u addnuwndunulneyssynd
uminendesssumand 1un1sidoAmnass vianguifien Tananeutazvdinismaaes
vinsfnwilugUaslsadeidnd on s1uau 36 918 Tasniswenayulns 4 g3y
Usznoudae Twa Aaugngn winlnesi J1udeunas T1uuned 11uth Tuaminiw 9
anyaindauns AUA Tunzaild Tusga nisys dhyula lusuuuuansataueanesed Vi
s 2 dradune 15 uit S 3 adsdasedu sauTndeyafisuLuUTEEL WOMAC
LAYNAHBUYINIAG LAY mﬂﬁ?uﬁwmﬁLﬂswﬁﬁag}aé’aaaaﬁ paired t-test #a4n15WeN
anulnanudn seAuaNInreIdalYl sEAUeINISTENA warYIIaTluNITaNFUAAAINTT



34

foumsvaaes wagseduanuannsalunisldnuresdoiddundideuntsaassesied
HydrAgyneada (p<0.001)

\AEY1 ANANIATIN Lazauy (2562) vinsiwIeuiieuyssaninavenis
wonPhessUBeNngnsTl 1 Ausmengasi 2 seormstiniuazmsindeulmdeiiily
funelsadoiinden lsmeruiaunsing suaoundvey Sminuunys 1WumsideRmaans
Jonanouuazndanisnaass vinsdnuilugfuaslsadeiindenndenngudaogsuuy
191229 $1UIU 40 518 wUsnguegseanidu 2 nqu nguaz 20 au Tnonguil 1 le3unis
Waﬂé’w@ﬁ%’umwamﬁdmmﬁ 1 s?fqamsﬁ%’wimauﬁaa IANRPIGR aml,ﬂq%"nwu'm Bl
PosRa wagthdeudan daungud 2lmumﬁwaﬂmamﬁumwaﬂLﬁmamm 2 Fagmsdnfu
Usznaudag wdat1idn meeminsn nells walna umum n3ys wazindu Tnevis 2 nduay
#Sumawoneuanautn Wunan 30 unit daiar 1 ads Raseify 4 dasi srusaudoya
FeuuuUsEiu WOMAC uazinesmmaiadeulmdaiin antuinisiesgidoyadae
adf independent t-test Mé’amiwaﬂLsthé"swﬁ%’umwaﬂgmﬁ 1 fTUEJ’]WEJﬂQG]i‘I?II 2 lainu
AruuAnea R Avasrindevesennstinde uazesmnisadeulmdeidiesia 2 gy
wandliilfiudn mawennses$usmengnsil 1 Augmengasi 2 anunsatianeinisuin
Wl wagtheifiuesmmsindeulmdeni Tneiiuszavsualiunnaiu

nsng lyeusea (2562) vinnsAnwusednsuavesnislidenayulnsdisunen
wlunsinulsadainden Tameruianseunindr faniadunys Wunsidefmeass
Jananouuazvdinisnaass vnnsanuilugiaelsadeigndouainnisdadenuuuinnzas
$1191 20 519 Tagmsnenuszavayulns Fegnsdnfutsznousae lwa 3¢ Amzarelas
frdsul undiogams Whetedon aun 393 wazdiuns Tugtuuunsazanedet Ui
Trafifionnisiuar 1 afe 1unan 20 uni $1uu 3 afsindety ruTndeyadasuuy
Uszidiumuidutan (pain scales) waglineviaiadonounazndsnissne wuin ndaain
maweneayulnsiiefidedevesmnuiduiinanaininszdu 6 egiisziu 2 S 7 51
NN3EAU 5 egfiseiu 1 §119 7 519 wazaInsedu 4 egfisyiu 1 S1uau 6 518 wandliidiy
31 N133NWIIEAISUEINBNLT @IU1508ABINITUIALAZUTTINIANTULIIOITo LAty
syiunils WeRlnsanandmnuuanisessefummianUiniifszdunzuuuanas

uiwie wygden (2561) ¥in1sAnsmavesnswenayulnsgysiuse
s stinnvesnguggeenglunmAuIaiuaneunia sunenauna Janingnaimis \u
MiduRmnans vianguiier Yananeulazudinimmaanss vinsAnulungudaegadil
91115020k F1u2u 30 au Tinnswenndasanulnignsifu 6 vin §agaseu
U3ENaUAIY 6IU9EN TIUNTUNDLER BOLLIU AUNTIBERN KA1 uazRuaansd wonayulns
Uiant Wunan 120 wit daias 3 ass daufios 4 #Unvi unsdeyadouuussdiy
WOMAC uaz Oxford Knee Score 1nifushnsinszvideyaduadid paired t-test ndanns
WaNLUIF AL UINTNUT T8AUANUINTBITDLUN kaETEAUDINITTONAANAINTINBY
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MsAne wazszuauansalunsldauvedeituniiteunsinwegaiteddy
N9@0H (p<0.001)

yuun Buiigy uazaniz (2564) vhinsAnwanuvaensouaznald esfures
grnenayulnsansaivesenisanainisvinn iunisfnvidadaunawuuludnamn
(prospective observational study) Jananew vde kagnain1sveass 1 U vinisanwilug
Aflornsvaninfinfuuinis a addnunmdunnlng lsmeuiaaudanssgnavassui
Famdaaszuiia $1uru 100 18 Tnemswenayulns degasdruuszneuse lna Auzngm
11 w191 35 #n3 lugUuuvansadaueanased wonuinastndiuau 1 afs unen 30
Wil suTndeyasisuuuUszdliunuiuin (numeric rating scale) NaUN1SNAABY e
NSRRI LATWSINITNAADY 1 TU mmfuﬁwmﬁmiwﬁﬁﬁayjaé”maﬁ@ paired t-test %&9
nswonayulnsnuin A1ladsveseInsUIAnaINTMAa0iuT uazndanisneass 1 Ju
anasetafituddun1eada (p<0.001) WewSsuflsusuneunismaass waglinueinisl
faUsgasaannisideayulng

AAGM a1uag warAue (2567) vin1sAnwisedninaveseinenayulng
ansvuauanerontsiuionsinterlugielsedarniden umsitedmaaesd udu
(pre experimental design) KUUBTANGULAET TARANDULALUAINITNARBY YIIN15ANW Y
Jihelsaderndonfisniuuinns a lsmeunaduaiuavaimsivauilsasln s1unoseuse
Famiausnsna $1uau 30 318 Tasnswenayulns Fsgsssuusznausie nawdandnlne
Auia neluanadlnewis egnsay 150 nsu waudulius 1 Wes wenuinandndunan 20
W finsariu 3 Tu TIuTINtayamekuuUTELiiu WOMAC ABun1snaasd kaevain1snaaas
MnsuinTieTeideyadiuain paired t-test vdsniswenayulnanud seduan
VOITOLY TEAUDINITTONA LazTEAUALAILNTAUNTITUYDIUBIanased 19ltudAgy
98 (p<0.01) WeiSeuifisuduneunimmeass uazlinueinislifisszasdainniswen

Srikaew Waganiy (2567) vnsAnwiUseansuavesnisnenayulnslunis
ussemstinuazifinanudanguluguielsadenden a Addnnisunmdysuinis
WIFENTUMIUINIRPNNTA W InedesIsumans lunsmeaesuuduuas Ul
AULBY (single-blind randomized controlled trial) InNandULAZRAINITNAGDY YI1N15ANW
Tugthelsaderinden 1wy 60 Au wisngusetaeeniiu 2 ngu nauay 30 Au Tnenaud
1 I¢Funiswenauulwsuiinmei 30 wift $1uau 2 adsdedunni Fegasdnulsznaudae
wa Aamgngn winlne dnidedns Truuned drudh Fusmnim 91 ayamatuas fU3
Usedln luswau lududes Ranau dunduil 2 163ulalaafiiuaoa 24 nfu mudim
TuTmtoyamieuuuUszdliua1iulIn (pain scales) wuuuszidiu KOOS wagnsvagey
wBsauazIaItn nturhmsleTeideyadeain paired t-test vdanawenasulnsnu
FEAUAMUUINYDITBLYT TeAUBINITUBHA Lazai9Ia1luN1TaNLANAAAINIINBUNITNAABY
wazsiumuamsolunslduvest el it uniineunismaaesedeiteddynisada
(p<0.001)
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YRtun Tunzea uaz nuans Jygyadl (2560) vinsAnwinaveasgenasulng
Uszauderinlugiaelsadonden Wunsiduimaans vlanquiies Jananounaznaanis
naaes vimsanwiluguielsataidnden 91uiu 60 18 lngnisnenuseavayulng Jegns

o

fsulsEneuse aum 61une 919an ananeudadls dnideuR fnuiu luthun wesu
B0 uazfuaowss vinmdriefideints Wuna 30 uidt darviay 1 ade Aasiadu 4
dUam srusInteyanisuuuysiiunluyIn (pain scales) wazhuuysiliuaiuiislaly
nswonUszavayulng anturiinislinseidoyadioadf paired t-test ndsnislénae,
ayulwsnenuszautaiinasu 4 ads wuh fthefssfuanuiutnanadefieutunounis
SnwegslitiydAyneana (p<0.001)

aan3mid inn il uay gwanwal dedu (2561) yin1sAnwUTEaNSHATEINT
fnwro1nsansnensnensayulwsuuunanraulugiisteindon (Junsiden
nAaes vianguied Jananeulazndanismaass msanwilugtiededidendidennis
Uinuazaniunssnninuwnmdusulne Tsmeiunaiuds S 30 au Taengusedng
#sumswonenasulnsiuunaunay Jagessiuusznoudae Tna dndeull Yuuns 1803
thifulwa dsusei thifunenen ttuuf diuden thifusuie 5’13‘3’umqu NIYT LAY
wunea Uinauiuay 1 ase Wussezinan 30 wift Aadedu 3 Tu wesndinwenasy 3
fulimguandressuinduayulnsuinaiifuas 1 ads Fadedu 7 Ju usiudoyade
wuuinsgiuanvdafiay (numeric rating scales) ssmnisiadsulmdeid uazuuy
UsLiiu WOMAC mn‘lfuv?’]mﬁmeﬁ%’a%aﬁwaﬁa paired t-test ¥AIN1TNARBINUIN &
AnadeszRuanulIndtanatetdved fynads (p=0.001) Ffovoaifiatuetied
HedAen9aia (p=0.001) ngtedrinanatey1sltsdAyn19ada (p=0.001) 7981113
Uindeludienvasie 9 enisterafs azauauinlunisidaude wazdiesesas 60
nduUingmdann 2 §ans 1NNaNITITeRansliiviin snenetayulnsuuy
wammuﬁwaammmﬁﬂmLsdﬂutf{ﬂa86?1’@LézhLﬁaulé’asmﬁﬁaﬁﬂﬁmmaaﬁﬁ (p<0.05)

Fog1 unAuIde (2562) vnnsanwiuseaniuavesnisnengrayulngse
omsUnvedlsateriiden lsmeuiaduaiugunimiivanzan suneusaidi dania
anssays WJumsidofameans vianguiien Yananeuuazvdinisvaass in1sdnuilu
funelsaderndon S1uau 37 518 Taemswenayulnsuinadowi Wunan 20 uit dagns
f¥ulsenoudae aesis Tna adudu indeuns uasmdun Sns1dau 1:1:1:0.1:0.5 ¥n1s
nuadeyamsuvulmivonisinnnnslidindssdriy Lorun mmﬂmmﬂmﬁaﬂmu
Mniissueu nstisiugu mimLma nsqniiu nsldaenniang nisidheenviesgu n1stu
asula n1sBuniu madiuiusy waenstumbures lneflssduresniuidn 6 sedu Ao 1
= livn 2 = vwadindes 3 = Uiadmuld 4 = Yaaneens 5 = Yinnn 6 = Yaanulilel
waghuuUsEiuauUIn (visual rating scales) InguussgiuausunsswasnuUindu 10
sziu fie 0 = ldthn 12 = Yandnides 3-4 = Yandanuld 5 = Yaadunans 6-7 = Uan
Wams 89 = Uanan 10 = thnundian anturhmsliasgvideyadiead Paired t-test
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o w 1

PAINITNAABINUIN LA191N15UININNANSEETINUTLT1TUANAININNOUNITNARDT WALl

[

AvsuRAsAIlInanaINIIneuNIVnaBteE it FMeadn (p<0.000)

Judand wsnuuen (2558) vin1sAnwinavesnisiduiunenayulnslu
FUhefifonnsuin fananeunazvdsnisnaassiuil asAnulugiaelsateuden
$1uau 40 318 Tnemsldusiumenayulnsuinaiiitiidenmafissnduien Fegassi
Usznouse Jaun lwa daneu luugen weziunia luguiuuansadaueaneged viinis
FIUTINTYaMILLUUUTEEUANUUIN (numeric rating scales) haghuuyusediumiuiidlaly
msldurunenayulng ndsnsmaasmuin diesesas 85 fo1nsUinvinanatod il
0 Genrnmsfnwldvssidunandsanldusiunenanasulwaiiissaiadier wuih fuasdos
az 92.5 Ianuitanelaluszdunfssiann

NnvUYRUeNAAEIUTIBUMIAnIA UM azuiuldin nsmenie
ayulnsuaznisuannage Wuismadensgrmislumssnuilsadorindon 1iesend
Uszansnmlunmsansesuanudinvesdeit sedueinisterln uavdrsianlunisgnisiu an
fadsfnalunafiuesmmandeulmnde shlvtiedaruannsalunisldaurestonily
ntu annsndseneufeiasussulfavmnuaziinun miiaiinoy
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= ad o a ao = a o
unn 3 ?5ﬂ1LuUﬂqs'}ﬁ]8ﬁﬁﬂqiqﬁ]8

n1sfnwUseansravainissnwlsntadeusiunisnaniiayulnsway

[
a

miwaﬂLsziflaaguimi"mﬁ’un'ﬁﬂmmLﬁﬁiuﬁﬂasﬂiﬂsﬁ’favzhl,ﬁ"am%u Wunsidemeeddniuy
fnmaes (quasi experiment clinical trial) luuni I a3 u1e35nrsdndunisive Tned
wandeaniuiite fil

3.1 Usyunsuagngudiiegng

3.2 Msiindansnguiiegarasesssulunsidy

3.3 ipseslefldlunisfne

3.4 NMSHTBNAITULILAZIDNITINY

3.5 Wadunsiiusivrindeyas

3.6 NMTIATINTRYAN AR

3.1 Useynsuazngundagig

3.1.1 vaulnnuUTEIINg

Usspnsitlilumsfinweded Ao fuaefildsunmansiaifisdoarnunnduny
Hagtuindulsadeiindon uazitriunmssne a lsmeiuiaazus suneazuy Saninasan
wag Lsamgnunawm snemmn faniaasuan uagdumsussduiieduduindulsadoid
dou Tneldinasivesinerdounndlsateuazsunfatuanizenng (The American College
of Rheumatology: ACR) (Altman et al.,1986; amr’mgmﬁa%LLmUiszlwa, 2553) Ao
Urndoin Useneudufitdadsesnados 11u 3 Usenis fuolddl Ao enguinndn 50 T
svandivetiafaaand (morming stiffness) laliu 30 Wt Sdssfvnzudui (crepitus)

(%
=]

Tagdinaainisanwdn (inclusion criteria’s) #149
1. 91 50 VAl Tl
2. I§sumsitaduanumdusutagtuindulsadenindes
3. Wifiuseiawienauulnsuazewenayulng
4. laiflunAuNauSIUTDL
5. LiflsaRnrefisrouse wu lsaend afnanise nulse Wudy
6. LiflsaUszsffisauss wu Tsauziss lsasu wie lsalmnessey

7. Wiivsgidlderussmeinisuiniinniegluy 2 dUanvivisiumn
8. lifiusgifnsuanuntn nsuseausou nMsnaniayulng uag
N13NAYA BUTIMIDINTUIAIAETY 1 Aok

2

9. lufiuseiRtlaiundawn iesnuvatd waaunieglu 6 WaunxIy
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10. laifiuseTR2ne corticosteroid %38 hyaluronate 1919 9191
melu 6 Woudiiuun

11. liiflusgiRnsindnlngfideas Innuazdew niooglun1nzvas
HFAYDLN

12. ldfiuseSRidenoenanund wiosudssniuenazatsauidonsia
TuraneuLassEnININIT NG

13. 91@1adATIUALINSINLATINSITY

LazNNIEnoan (exclusion criteria’s) fail

1. lisun1aifindeindu lsalhdadedniau vie Jednsn

2. fnensegndundsividulszam uazgURmnusadal

3. insldrsefutannuseinilutisivhnsmeass

4. [¢5un13§nedue serinensveaed W N15UIN NSUTEAU 15
wansmsinufiuenmileannnisnszuiumsnuluiasivhnismeas

5. \AaratnaAgaInnInen wu nsuiayulng Auues fu Hudy

6. llanmnsanuauiuainnisnaaald veineimslifisussasd
NMINAgA 1y 11 seun liansadniunisinuldasumusssiaveamnagng

7. JU78IANNUTEAIRYRLALALERNAINNTANY

1 Y 1

3.1.2 UDULUAAIUNANAIDYNY

q
Va v o

Tumsfinuaded fasedmusruintesnguiogng Tnsdsdaanaionis
WasuwasszRumuUInvesngulisuiiisulazngunaass 9nnsAnuvesnud] uena
wazany (2562) Fefldnadsnguiuisuiiiou (ul) Wiy 1.64 daudssuuinnsgiungs
Wisuiley (01) Wiy 2.05 Aedsngunaass (u2) Wiy 053 dudsauuinnsgiungy
NAaed (02) Wiy 1.03 drunfuindelusunsudniagd G*Power lirrvuindnina
(effect size) u 0.68 AmuaA1EIUIaN1INARDU (power) WU 0.80 wagseautad AN
add (o 18u 0.05 agldvurndiogns 28 1sengu wazdinsAuInR LN TGYME
(dropout) Bndeeay 25 Fwhlildvunnguiedaiueraadaslunsinunivindy 35 51
sausuIIS 2 nauvAy 70 518 19350191 80nNqUAI8E1MVULRNIZLINLII (purposive
sampling) Insutsoaniiiu 2 ngu Ao nauiilésumsweniiayulwsifiesesrafen S 35
98 wag nauldFunmsmenayulnsufunsnagain $1udu 35 1

3.2 Mynvingdnsngudletnaazasesssulunisive

Tunsfinwaded vhmsdnwlungusedns 2 ndu fe nauilld¥umsnenid
anulnsiieeg1afe) 31U 36 AU 1TINEIUIRLUE B1NBATUE TINIREAT Uag Ny
fAldsumsweninayulwssuiunsnageaun $1uau 36 au o Tsamgrutamm S1Lnemm
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Jardnasvan lnemsfnwasaillasunisiiansauazayiflasin1sanAneNIsuNITITusITY
n5398lunLd AnsNMSUIEWNUINY NN INeIREEIUAIUATUNS LAl EC.62/TTM.01-010
wag EC.62/TTM.01-023 audfu

3.3 in3asdefildlunsdnen
wosfleflliluniaifudeyantsnueded Usznaudae
3.3.1 wuuifiudeyaialuvesiuaslsadoitndon Tdun e ang dimin
daugs dvdunanie antunm szAumMsAnw 91dw lsauszdida Suaunifennis
seoznalu waznisnumadendug
3.3.2 wuuduiinnsnsiassnislansd Ussnausie
- msingumgidein lasldia3es Infrared Thermometer wuulsl
FURAT19N18 JU FS-700 HARlABUIEM HUBDIC CO.,LTD Usemanva
- MyInvUIALEUTEUINYT Tneltaneinauinainuey 150 LURLLAS
- myinanulnae Tnelaldussin
- my¥aesmmaedoulmden Tngldies osinasde (Goniometer)
FUIALET 12§ 360 837N HARIAAMENEA MR uvInendeniing
3.3.3 LL‘U‘UUizL:ﬁu'ﬁwﬁ’ummqumwaﬂiﬂﬁaLﬂ%ﬁam (Oxford knee score)
UsENOUMIEAININ 12 99 WAALTDNIININ 5 ANNDU NA1AUAIATLUY 0-4 AZLUY ATAZLUU
0 e flonsiuinniian uazaazuuy 4 vaneds lifflornsdueenioduund lny
AZLUULANSIY 48 Azuuu wuadu 4 Sedu fe L“fJuISﬂ%’aLﬂﬂLﬁauizﬁuquLLia (0-19 AgluL) &
91mslsad ol udeussauliunats (20-29 Azuuu) 3uden1stolwden (30-39 AzLUL)
wazdslinue1nsinund (40-48 mguw) (Charoencholvanich and Pongcharoen, 2005)
3.3.4 wuudszfiuennisvesgUaslsat ey i ou (WOMAC score) atfu
awlne fAldsummeseunuiisanssuds uuussduifinnusinzsodfiianzde
wdeu Mnandes fouazazan Sedeuthanduldfuegunsnarevilulsmenuanas
sqmu‘lumsﬂszLﬁuszﬁumms%’amlﬁau AIINUNITTAY LagUseiliunanissnen 1
wUUUSENUSENaUME 3 %uIA 22 Yage LALN NLInALUIR 5 Uogny BlInteia 2 18
P08 warnIIAANEIUINIUAISYINANTIY 15 Ya8ay Laastotouiiaziuu 0-10 lnaAgiuy
0 yiueds life1ns wazAzuuY 10 Manefs 9IN19TULTILINTAR (Kuptniratsaikul and
Rattanachaiyanont, 2007)
3.3.5 LUUUSEEUNTTEAELAnsuemns U tnalduuunlananissemeLnes
HONINUIUDY International Contact Dermatitis Research Group (ICDRG) (Johansen et al.,
2015) (157971 3-1) Lﬁamaﬁ]aaumﬁzmaLﬁawawﬁ%’umwamﬂhagﬂvvi gnIlsamneung
NSUNNILKULING UNTINGIFUFVATUASUNS
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A157990 3-1 NSWLUARANISTYANYLABIA A998 International Contact Dermatitis
Research Group (ICDRG)
ANUTULIY nsuana AWMLY

IR Ujisenanmsviliszanesfies (Irrtation) _

1 I~ ad 1 - 1 Gl &
+++ NAUINBYNIULIT A UAUUULAN QNU’]IWUU’]@I‘VIQJ, NIDUULNA

+ WAUINEEINKsY Ao TRuyuwes Tiulavuiaén

(%

+ HAUINDENTRY AD HNuLLLAY ueildisui

+ NauIN kR

3.4 NMIAIENAITUEELITNIINT

3.4.1 M3waniayulng (knee herbal poultice)

susmonitayulnsfildlunsfnuadedifugnsvesennsdvaoauns
andvdana Usznoudeaulng 4 e (15197 3-2) lud Twa nosis 16 waznisys
(ot 3-1) Tnehmtlng wasmhnesdsluddliiazenn suitanmgil 60 ssmwaldea 1y
nan 24 Falus nduthuualiazden daueid wagnisys dludlianden wagi
asulwsiauaiualfasden uaskadlmdiuludnsdn 6:2:1:1 anduiludiuusuues
60 Hanspwiin 10 n3u usniiulTlugeamania 33n15ld thasen 10 n¥u wauthazen 20
fedanslidiu uazlunenuinaudidneiiflens (nnil 3-2) andudlaviudednesda
W wazusednewtuuNa dindn (conforming bandage) nanfisly 30 undt uda3evh
ArwavoIUiniinendethazen

A1319% 3-2 Yaandley FoINYIENENs diily wavirasinvesayulnslusug e

Joayulns  YaInenenans doudlld  unaeiian
na Zingiber montanum (J.Koenig) Link ex A.Dietr. 11431 U8
ADIAY Gloriosa superba L. e e
8161 grausiafilsnfivanainuvsassd Aloe spp. 879 e
n13Ys asdunsefislgnsiadl Ao CioHisO HEN EAPVAEER

(d)

auil 3-1 uansayulnswisiiludiuusznevvesiisueweniayulng ;
(a) wilwa (b) winesda (o) e uag (d) N33
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AW 3-2 wARINITNENEEANUINTUT AT
(a) WONYIUSIURINLNTDLN (b) TnviuAeEnAew (c) WurusmgRRavEn

3.4.2 miﬂmﬂlﬁd’l (knee acupressure)

AUBUINTURTATDILINEI VAN TLIVE N ULNY UNINEIREEUAIUATUNS
Tumssnwilsadeiiidon aglinssnulasnsuantinmugnsswdinlve wazaisnaga
i Fadugeillflunsfnimermstimimuesdaudiunsuslnetitn Seamsfnuads
dhmsfnviamenavesnanagalumsusamensinilugtelsadaidon Tnegadi
ynsneUsEnouiie 7 dumis (1wdl 3-3) faensedt 3-3

o ° | " Al = o a a
M990 3-3 9']’]LL‘VIUQﬂ’]iﬂﬂ"ﬂq@L?J’]Vllm‘Uﬂ’ﬁﬂﬂﬂ'] NaMMMaﬂmimﬂlW&J LS NIILNYULAYN

FLNUIYININIEINAAERS

agm'?i AU NANUWANNITUIN NG neANIAMENS
1 Favauaziiuuauuen UshuidentarAusoun  Vastus lateralis
(asanudyannd 1 wn) dzU ezl
2 Favavdztiuuaulu UshuidentarAuioutn  Vastus medialis
(asanudyannd 2 wn) AU ez
3 seuyuldazdndiuans Jaudonuazanusoun  Patellar ligament
(psiudeyayas 3 W) dzUuazton

4 wiledewuduuen 2 in
(rsaiudayeyal 4 1PuUen)
wiledawuduluy 2 i
Asnansdanuiin
(esiudeyaas 4 vl
ASAAUIAUINIATUNAS
MIMsUInlneau 1)

7 dewurn 2 i1
(AFAURAUIA WUV
MnsuInlneiau 1)

JIAULRDALALAIINSBULUD

121

TIAULADALAT AU DU
$ULA BN

JIAULADALAL AU DU
avULazIaN

Bicep femoris

Semitendinosus

Popliteal fossa

Head of

gastrocnemius
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Medial Lateral Medial

(a)

A 3-3 uansEUiaN1INA9R (1We); (a) ALIN1ETUNT (b) ALUIMNIATUES

n1sneaaintunsAneiased linssnwlaiunisinuagnageauain

'
o0 Aa v ~

039 W elwldudneudidvue Tnghaindldlunisne wirdyu 70 Youd (v
JEAUNANAUNITRIANEUITR) YIIN15NAgAaTILIL 2 58U SeUaY 1 Wil 93 2 Uil Lag
ISE4EIAUNITNAAINYAAUNTNY IUEIRARTUNE WYININEIFU T8WT19N1INATALYYIINTT
Juiinanuanidvresnguiiegne minngudiegdldaunsanuusinald §3devinnisdneen
nnMsfnw iesaneraviliiAnmidssenguineguwazoinmslifisUssasdannisna

90 WU 9IN159152UN waEliTUANUNIIIUAINANUITULIATINTUINNTEUIUNTI Y

3.5 wanfiunsinudeya

Brsdunafvioyalunisfing (el 3-0) Stunoudsil

3.5.1 vimsiiutayaaluresnguiiegie ldud e o1y dntin daug
fvilananis aniunn sedunsne 013n Tseusedda dnnuiiienns saznaniidu
T5a warmssnwmadendus deunissnw

3.5.2 ynmsuszidiusziuamusuussvedlsadoiindeslungudedig Ingld
wuuUseiiiu Oxford knee score NBUNSINN

3.5.3 yhmsUszidiuoimsveslsateiindonlungusedns Tnglduvuussidu
WOMAC score Alunsinuniuil 1 uagndsnssnuniud 3

3.5.4 ymImsnsessmelanivinadelungusedns deunisinw
Fuil 1 uagvdainisinuiudl 3 Usznaude

1) Myingamaiidenn seia3ed infrared thermometer (Al 3-

4a) ¥nmsingamaiiividausnaming lnegnsaieniesingumgiviisanialadiiu 5
wuiluns insiadisiuau 3 afaaziumaneds finsingumnideismdanismen
afadt 3 azvinisaudieruly 20 Wit vdennsdauasdarhanuarennuinagaiivi
nsnen
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2) MsTaruadusoudatn seanea (nwdl 3-4b) Tnegnsiaans
aefnsoutn 3 suns Ao UinaRnanazdidl vinundudemiewuarifia 10
WwuRms ins¥atndiuau 3 adaasiamdads

3) msfnaalaadn Melfussin (imil 3-a0) Tnelsiuasuey
pewBenninsalilivssiaasresvasteriliiufumssuuiiy

4) Myinesmnsadeulmuesown fae soniometer (Wil 3-4d)
Tnelii{Uasusuninseitn n599l4 goniometer Ynvamniseardn Tnsansganyuves
goniometer TATIAUTBLUIMIIAIUUDN LUUVDY goniometer %’Nwﬁm’mmml,mﬂsz@ﬂﬁu
1lneiignensds fe nszgnazlnn (greater trochanter) uazdntramiansmuuuivesnszgn
nii1ugs (tibial bone) Tasqad138s Ae mrnud uuen (lateral malleolus) fadilaifinag
WISNUINKATIA

AT 3-4 LARINITHSIVINIERNIET (WNE18);

(a) M3ingaumgiiveldn (b) MsinvunawEiuseuT 118 3 LUIUL NAN A1
(0) Mmyiaanuliadi (d) nsinesmmsiadeulmvesdaid

3.5.5 lins¥nwunnguinegrsmungunssne lneuusesndu 2 nqu fe

1) ngudildsunisweniiiiesegiaiien Tngsihnisneninaulng
$1u7u 1 ada Astay 30 Wi Aadefudung 3 Tu

2) nquitld§unismeniinsaniunisnngaL Taevimisnageii
$117u 7 90 9a0g 2 Ui 320 14 Wit antisihnswendiayulng Suau 1 e adies 30
Wil 3szEEaINsinY) 45 wiil Aededuduan 3 Ju

fiailneuntsdiny dnsfinuazvaaeud Winuisis 2 ngu il olv
annsainssnwmunszuunsAnuingd Taedlinnsweniiasulng uaznisnagaui
Jupudeniunaennisfine
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3.5.6 ASIADUNITILAULABIVBIANS VIR BRINT IR LASUNITNBNLYN
Tnevinsenuna 3 A Ao Adadt 1 Wedseneoniiufindaniswonadausn adsit 2 15esiuly
24 $luandansinwesedt 1 uay aded 3 Weruly 48 Srlumdinsinwedadt 1 Tagld
WUULUANANITIEALLABIRBRINIIUDY ICDRG

A157199 3-4 Fumpunsaiunisinudeya

Pre-Treatment Treatment Period Post-Treatment
+ Data collection +» Data collection
DAY 1 DAY 2 DAY 3
- General information » o - WOMAC score

Chserve ICDRG after each treatment day

- Oxford Knee Score - Physical examination

- WOMAC score Gr.1 Herbal poultice for 30 minutes

- Physical examination Gr.2 Acupressure for 14 minutes + Herbal poultice for 30 minutes

3.6 NM3ATIYdayaNeana

3.6.1 Foyasuna Sruunfifienns nsinwimaden uazszduaIw
qumwaaim%’avﬁ%ﬁam (Oxford knee score) iausiiun1suanuaanud (frequency)
Jeuag (percentages) kagyMIAsemisuisuteayaseninangulagldada Chi-square
(nseldoyain1suanuathuuuni) wag Fisher’s Exact test (nsaitoyaiin1suanuiaawuulyl
Unf) felusunsudniagunsadia IBM SPSS Statistics version 20 Tngfmusinandesiu
7 95% eszdutedFVEdAT 0.05 (p<0.05)

3.6.2 Foyadueny wwiin dihinanie sreznafiiulse seduoinisves
Funelsadoiinden (WOMAC score) foyagamaiidew 1duseuimwesdoin amnsliwes
o1 uazesrvesdoin tiauailudiads wardrnndeuunnsgiu (Mean + SD) uag
IMTIATIElUSsuLigudoyan1sinwIsEninengu Adeaii Independent t-test (N3
Jo3alinIUINULAUUUUNR) Wag Mann Whitney test (nseivayaiinisuanuaanuuliuni)

3.6.3 Wiguifigudeyan1ssnwinaulasnaslunquiiednu aigadii paired
t-test (nselYoyain1suanuaawuuUnf) uaz Wilcoxon Singed Rank Test (nseldoyaiing
wanuaswuuliiung)
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= aw
UNN 4 NaN1398

MsAnwUsEAnSNavesnsinwlsadeiindeudeniswenidiayulnsuas
mswaﬂLﬁdﬂaagulwss"mﬁumiﬂmmLsziﬂuw:ﬂ’miiﬂ%’amhLﬁ@mﬂ%’jqﬁ Junsideneedinuuy
AanAas (quasi experiment clinical trial) ¥ns@nwilungudaeene 2 ngu Tnensguunuy
197394 (purposive Sampling) Ao ﬂzjmﬁlﬁ%“umiwamﬁdwagulm $1au 1 adeiety Adax
30 Wl Andafiu 3 Tu 1B 1RAEY TIUIU 36 AU M 1SINYIVIAITUE SNNDITUL FINIR
a1 uay naudildsunisnagaitn $wau 1 afwiotu adtar 14 Wit Srufuniswenian
auulns $1uau 1 aderetu afsag 30 undt Wunan 3 Yu Aadedu S1uau 36 Au
Tsawerunaym snemmn Ssminasan (nwdt d-1)

Screening Visit Screening Visit

Assessed for eligibility Assessed for eligibility

(N=36) (N=39)

Not meeting inclusion criteria (N=3);

No diagnosis from Medical Physician

Y Y

Participants (N=36) for Participants (N=36) for

Herbal Poultice
® Received Herbal Poultice
30 minutes, once a day for 3 days

at Chana Hospital, Songkhla

Acupressure + Herbal Poultice
® Received Knee Acupressure

14 minutes and Herbal Poultice
30 minutes, once a day for 3 days

at Thepa Hospital, Songkhla

Included in any analyzed

for present report (N=36)

Included in any analyzed

for present report (N=36)

AN 4-1 NS2UIUNNSI98 (Consort Chart)
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4.1 Yeyailuvasngudiegig

Yoganiluvesnguiaasns Taun e 01y dmidn duananie szeviiani
ulsa Srunudniifionns uagmsinwimadonveanguildiunswenitwazngudld$u
nawenigaufunaga wudn ldfieruuandnaduveane ey twidn fudinanis uay
sveznanidulsavesia 2 ngu snfusaneiiifionnts waznssnvmadendaniy
uwaneseenafitedfun1eadn (p<0.05) (1n51adi 4-1)

‘:I ¥ QIJ ! L 1 U U
M1319% 4-1 Yeyailuvesnguiiegns (Meunsinw)

Hoyavily N3350 P-value
WaNLn  WanLu1+nAlA
(N=36) (N=36)
WA (MYa:v18) 29:7 30:6 0.759“
1Y (;TJ); Mean=S.D. 66.69+7.63 58.53+6.71 0.4817
¥ (Flanda); Mean+S.D. 65.35+9.15  67.54+15.18  0.884"
avdutanie Alanfuman1919uns); Mean+S.D. 27.30+4.38  27.74+6.11  0.804"
seazinanilulsa (@); Mean=S.D. 3154387  153:+164  0.065"
Srunuiitiennts haderteesdng 5:31 21:15 0.018*¢
A1SINEINIGLEDN 0.001*"
mMsunttn (Gevay) 24 (66.67) 23 (63.89)
nsmenmunUn (Sesag) 2 (5.55) 7 (19.44)
msiady Geway) 1(2.78) 6 (16.67)
liimeshwmaden (Seeas) 9 (25.00) 0 (0.00)

C = Chi-square, F = Fisher’s Exact test, T = independence t-test, M = Mann Whitney test,
* = fledAgn1anneada (p<0.05)

4.2 dayasziuanusunsevesisadaidion (Oxford knee score) wazannsvasiiae
Tsadiaiinidon (WOMAC score) niaunnsinen

nansUszifiuszAuauuLsvedlsataiiudeunounisinu Taglduuy
Uszifiu Oxford knee score s¥minanguitléfuniswenidiuaznguiildsuniswoniingauiu
AngA WU SlAnauaneinsegsiiediAamneain (p<0.05) Tnengusegislunguiildiunis
wonhaulnailseiumusuussvedlsateivndesegluszduiiunans luvasdingusiois
Tunguiildsunisweniinsiudunagaiisziuanusunsivestsadondensgluseduis il
91713 waznunguiiegsiifisziuanusuLssvedlsateindensglussdusunsdlung ud
Ieunanenwinde 27.78% (a3 4-2)

dwsunisUszifiuennisvesitelsaderinden Taslduuuusziiu WOMAC
score Fauvseanidu 4 fu IiuA sefuaaan sefuemstola sefuauanansalums
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THaute wagAZULUTIN NUTT NOUNITTNYITLAUALLULIT 4 Furans 2 nqu ey
wanenay (9113199 4-2)

A15199 4-2 YoyaseAuAIUTULTIYeLlIAtaLUEeu (Oxford knee score) WAEDINITVDS
aelsatairniden (WOMAC score) Aaunssnmn

fiauys 193NN P-value
wanin  WanLin+nAA
(N=36) (N=36)

Oxford knee score 0.000%
FEAUTULIS : 0-19 Azuu (Foeaz) 10 (27.78) 0 (0.00)
seauUIUNAN : 20-29 Axuuu (5e8ag) 19 (52.78) 17 (47.22)
sedusuflonns : 30-39 azuuu Govas) 7(19.44) 19 (52.78)
lainue1n1sinUn® : 40-48 Azuuu (Souas) 0 (0.00) 0 (0.00)

WOMAC score
EAUAINNUIN 4.90+2.12 4.12+1.73 0.1377
FZAUDINITUINA 4.50+2.22 4.08+2.25  0.710"
syAuAUaNITalunTlgue 4.74+1.86 4.21£175  0.827"
ALLUUTIY 4.75+1.87 4.18+1.68 0.925"

F = Fisher’s Exact test, T= Independence t-test, * = fitiud1Agn19919ads (p<0.05)

4.3 mawSsuiiiuranisinunlunisanainisvasdiaelsadarinday (WOMAC score)
mﬂﬁuamammsﬁuaw Uaaiimmmm o1 (WOMAC score) vaawis 2 nau
(A37991 4-3) WU ndensnw e 2 nguiAadsessziuaun svmummimam
seduauanunsalunsldauds uazazuuusin anasegaiteddyniadfdoiouiu
NAUNITINYT (p<0.05)
dovinisiFeuiisunadiiwesdiadsnoulasndansineiseninangy
wu31 9 2 naudiszduautan wagssiueinistelinanasldunnaiatu (p=0.590 way
0.076 MUAIRNU) @IUTLTAUAIINAINITOLUNITITINUTD LarAZLUUTIN UAIIULANAIDE 1
WedAgyn19adf (p=0.030 uaz 0.046 MUAINU) wansliliuINIsHeNITINAUNIINAYA
yilvEeldudorludiaussiiuldfninguildsunisweniiegiaden
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LAULELUDSIARSTINGURLRILUPGRMLYEN = BLBEM 7 (G0°0>d) WUBMUBLIKIYLERNI = , 1591 Yuey PIBUIS UOXO)IM = M 15233 eouspuadepul = | 4s93-3 paied = 4

%0000 <0000 @NeAd
09 1+p5°¢ C6'1+.LGe bEl
#9900 ¢0¢ 160-100 ¢80+4991 80'T+61°1 891+81v [8T+FSLY neu MLEIizyY
%0000 0000 @NeAd
G9'1+9G°¢ 16°1+65°¢ bEl
1x0€00 ¢¢¢ 660-G00 v6°0+99°'1 L0TFCTT GLTIFICY 98'1+v.Lv neu CRILEL]ELUM) BELIELEMLLUNVIE
w0000 4x¢00°0 onjen-d
vlc+se’e 0v'c+ese N
1900 08T 1971-800- e8T+uL1 LLT*+16°0 GC'Cc*F80Y cCccH0sv neu BNMERELULBNYZRS
%0000 +0000  @NeAd
GG T+G6G¢C 10°¢+Lve bEl
10660 vS0 190 -8¢0- P8OFLGT LeTFeYT eL'1+ClY IANANY) ey VEMIELEUNYRE
SMmeA (9¢=N) (9¢=N) (9¢=N) (9¢=N)
-d 3 ID %56  BEBU+LRIUGM  LRIUBM  BEBU+LRIUGM  LRIUGM
BLBEM 7 LAULELU enNLy

(24102S DVINOM) RQWJr__S@mw@wwmQ_W@_,/@PwrCr@@@wrCQHrE,c\mmrc@szKSwagwrc v UBLELY
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4.4 MswSsuiigunanisinelaenanaungidedn auadusauiatt anulnsdai
wazasrnsiadaulvadeiti

1oAY NN ATBLY1 IUIALFEUTEUINYT AULNATBLYT WaYBIAINIS
wasulmdardivesita 2 nau wuth ndnsnvdeniswendiuagnswenidifuiunisng
90 fAnadsvesgamiden warruadusenrutianasedsiifuddymadfilofieudy
fouNs¥Nw (p<0.05) wazidevihnsIeuifisunamaweanisinuszninengs wui naud
lesunsweniinsanfunngn awnsangumgideitn wazvunadusouratildunnniingui
Iasunmsneniegslited Ay needia (p=0.030 tag 0.000 AUEIFHV)

NFINITINYINILAITHBNIILAEAITNBNIITINAUNITNATA WU AL
Tananated el TedAyvsadfdlaifisudunounisinuw (p<0.05) wazidl oviinis
Wisuifleunaseesnissnwsgwinangy nuih wamsinvivesia 2 naulunisanaiula
Yo limLLaneeiU (p=0.825)

namssnwdemsnenidismiunsnag nui esmmsiedoulmdeld
Wintuedhelldedfuneedfdadiouiunieunsinm (p<0.05) uazdlevhnisiieuidiou
NaisweINsinmTEnINengy wul nguildiunmsweniisuiunisnagelvinanisinuleg
natfinesmnisad eulmdeitnlddndnguiildsuniswenitied 1l veddaynieaia
(p=0.000) (M151971 4-4)
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r@c\mwrcW\mSn@j:@tmmgr.@n@p?__&@z = bLuen 7 (500>d) @mmw:@:\ra LERILE = « 159 Yuey PaSUIS UOXOD)IM = M 1S93-) 2duspuadspul = | 959)-1 palled =
0000 mHIv0 onjeA-d
L6'DTF089CT  9¢91+evbL N
#0000 96'¢- 9¢°G--8091- ¢0CI+62°01- <C91+eb’ 0 P861IFIG9TT  6V91+98V. neu (Luee) r?dmmﬁ_\rh—,ﬁmwgwrcrtv@
w0000 w0000 onjeA-d
v6'0+66°0 68°0+¢v0 N
19¢8°0 ¢C0- 810-¢C0- 8¢'0+0¢°0 ¢L0Fee0 PO T+6CT eC1+¥v.L0 neu (SUreIgrn) LRICREUELEY
w0000 #2100 onjeA-d
19'¢+cc’le 08¢+89°L¢ N
#0000 609 8Y'1T-990 9T 1+1v'1 0T T+v¢0 £6'¢+e9'8¢ 96'¢+c0'8¢ neu (SUrEIYrLT) LAILNBLIEIVLILR
w0000 w8100 onjeA-d
020+¢8°G¢ £ 0+96'G¢ N
1x0€00 61 ¢ 9C0-100 ¢Cc’0¥81°0 6¢°0+v0°0 LC0+109¢ 12°0+009¢ feu (ERKILKILLLER) r?dmmm@_\raw
oMmeA (T9=N) (L9=N) (T9=N) (L9=N)
-d 1 1D %G6 @W@C+r.=o._cm$ Liiuem Gwac+r_~w,_cm$ Lpiuem
pLBVEM 7 LRULELU EMniey

LBICREKIPLCEWIELULBECREN LRICKEUITELEY LRIBLNCEMEIYLILL r__S@WH@SEWE@@@@HrEc\mwrC@szEwaBwrc -y UbLELY
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4.5 915 LiNeUszaRaINNITTNEY

NNTATIIABUNMITTEAELADIvBIeenayulng Inglduuuidananisszaney
WFosiafmilsvas ICORG wuln enanasiasia 2 nau luuansernsvesnissemedosle 4
n&anMsin wandiifiuin smenitiayulng delduusznevvesanulng 4 vila fe na
pasRs 81 warnsys lnelmAnmsszaneidedluenanalinsiia 72 au (Nl 4-5)

715197 4-5 578971U91NTIRIIUTEAIAINNTINY TIUNAUNFUNITINY)

2 M shinsUszasA 193NN
WAL WaNLUN+NAA
(N=6T7) (N=51)
NUBINITITABLABINIIRINGTS (Soaz) 0 (0) 0 (0)
lanueinsszmeifnaeiangs (Gegay) 67 (100) 51 (100)

N = i snengayulng
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d' a a o 124
UNN 5 8aUTURE/dTUNANIIY LASUDLEUDLUL

5.1 aAUsena

Tsadondon WulsaFefsiiimadsuamedasiaiaiodetoso oy
finsdeuanimvasnsegnesuiider femsdususne Tassadunisvauresnsgndese
waznszgnuiailndde danndsunasiitind uduenafiauuuseduniudidu dad
auduiusfutadeduengfifiniu nsdnwiassdviinsdnulugdaslsatenndey
$1uru 72 Au udseeniBunguitldsunsmenidnayulng waznguildsunisnenidiayulng
Srufunsnagaein wuin nguiegradummmdeannnitinane disegdsegil 66.69
uay 58.53 U auddu fnmsdnwdeuntihduiunninenuisfuamiugnueinisifelse
fodndon wu Sarnmaislsadedudenivumueny wazsiialuwandganniie
19 (Litwic et al., 2013; Roman and Herrero, 2013) fisigsuigadutladesumaiunis
Aelsadoirndon diimangadlonmainlsadondoinnninnewe Fsenaiortetiu
seaugodluulumendeifanuvasunlatnuseuiiounaslugefonuaUsesuiow an
MsANwIYY Jin Wagany (2017) MvhmsAnuuRgifuanuduiusseninssosTuumeniely
sumefunsdsuuladdaseadalnensiadiewns 01052903 il sl (magnetic
resonance imaging; MRI) Ium”ﬂ’wimsﬁalfu'%ﬁ'au WulsERuleans1lavea (estradiol)
lUsLaamalsu (progesterone) uaw sinalvalnolsy (testosterone) Iuimumuuamwuﬁﬂu
mmsmamamaumwmu uarnaUAsuulastasUiesiilude sufidassadedu q 4
Aeadestuderindon Snitslumandgedanudssonndulsafaidounfiuiuogied
Hoddgudsionuauszsifiou lnedunmaneinisuindeiiusmngluvieudadudisness
vuaUsgdndeu daudunaunansedugesluuealnsiaufianassznineionuaussdufou
dsnaronsasuuvaslusianeivlsissnssuiumsdeidon andeyadiefueiady
maHafiatuayuAnfumuenssandlunisiialsadenden (Murphy et al,, 2010)

MnMsAnysTunssuegaduszuLes Cui wazany (2020) Rerfuam
0 guAnsaluazdadoideweslsateindenlusznsilan wuiilsaderndoniaig
ynunfigalugiifieny 40 Viuld Andudosar 22.9 Tnefgtnisnivedlsateitndonoyi
203 ausia 10,000 Ausal warnugUan1sallunANGaLINNINNAYIEY ANYNTBILTATBLYN
Aorluwodaifutumnninluglsvuarendnuvie uenaininisfnudinahmsdne
ATanLULgiaa wud auneedsaderiidenluriedeiudiienas 1.6 f 46.3
TnUsemalnefinuynvedlsaderindomunniian fe Sesay 46.3 Welisuiudsemadiu
WA wagdulie Adamynesar 39.6, 36.1 uay 21.0 AWEIFU WURETUTIBLY
avUsznnend szt anelud 2593 fiiflongunnnin 60 Yesiidadruannninfesas 20 ve9
Uszgnslaniianun Tnefuszansegnetion 130 Auauilésunrumsinuaineinisveslsa
fouinden namie engiiuntuinaviliAanisdsuuasweniadonelutewi St
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ogdfainavinliinalnnismuauausanshauvenieiBeanas ansnevauesitlifisawe
sonsteuuTIINANENTUIAEUTestase dwmaliiAanshansuaranydeideifetade
(Peters et al., 2018) aamé’aaﬁ’uLLmﬁmaugmuﬂmﬁﬂiiﬂ%’alﬂhLﬁaummmmméumulm
mwm satorndendungulsaausilanis Bondn audulvae faunmananegiia
1nTu waraudeurees1eneInnsyinauniedieuanislddiaUszaiu @ty
Msunndunlng, 2559) mudiAsinv@nu seyin engauggmudediadngtedute ayggu
wianle (au) Wuddeundn AeliAnlsadeliiduld osansmaudusigu sinlau
nsznuandadedu q i Wealusunieiinnisiedn dwansenudonisviiauvessig
ulusrenie deansenufienslng inennisuan 9a flv ezayngIu) Hian1ssniauTess
Y9370191 (Unnzayngiw) enafiennistan vinseu q dew (aunzayngiu) Wuwmelisng
aunFUdLAUn 1SU NgaU NS

nszurunsiAnlsaderindon fauduiudfunszuiunissnauuasiinam
Aeadesiunadsuntaddanaiweansegnoounaniiadedose Tasonisuan iueims
wanmdninulsvoslugiheteiden saduianedeiiauaznsldnudenivasundasly
Fathy WhvnevdnveinisinwiadigaUszasdiioussimionnisian wagdiuusansie
¥aste nmIUMUenasTiieItestunsinwlsaterindonnnmsunmdunulng wuin
nswenidanulng (uisnssnwidnmianldiesunmsdnuilsadenidousnniulussuy
UINIFFVNIN UONIMTBIINNITUINTNY NsUTEAVALUINT wavn1sTuUsEmueayulng
auLurUfTRNMs3nwlsadeiideumensuwngusulne TumsAnwiassinudn e
mssnwsaensweniayulng 91w 1 pdsintu Faderu 3 Yu annsnanseduanstan
Lavsziuensteila Snedafiusziuanuansalunsldiudemiegdidoddymaaa
dawfisuiudeunisine tnessvewenidrayulnsildlunsdnwiaded Usenaudae
amuiws 4 wiin lown widlwa (Zingiber montanum) Wwinmesds (Gloriosa superba) N
(enausiseiileanfivanainumsaseid Aloe spp.) wagn15ys (@1sduaswvisignsiail fie
Ci0H160) mﬂmiwummismﬂismawmLﬂsnﬂquﬁmamamwmmaqamﬂwﬂumsu
wuin Iwa Faduayulwsvdnveshiuemenidt Sarsdrdalungu phenylbuteniods léun
(E)-1-(3,4-dimethoxyphenyl) butadiene (DMPBD) wag (E)-(3",4'-dimethoxyphenylbut-3-
en-1-ol (compound D) %qﬁqw%ﬁumﬁéfmmﬁé’mauﬁﬁ (anti-inflammatory activity) 910
NNsANY1YaY Jeenapongsa warAmy (2003) wuinidlevans DMPBD fiadaldannlna ananse
anen1suImvesluyvyiignnsedulng ethyl phenylpropiolate (EPP) ¢ uazanunsaan
91MsUIMTBsg v mMyTmileniidienisdn carrageenan Idiisuindusnnasgulaled
A Wuenfumsfinwves Han wavane (2005) uandifufamsdudamsuamasluymy
fwilentse EPP Tneans DMPBD aaﬂqw%‘mumié’l’ugﬂwﬂ%ﬁ cyclooxygenase 2 (COX2)
WAZAINNITANBIVDY Rosa and Willoughby (1971) hag Panthong wazAmde (1997) Wuin
a15 Compound D a131130aAN158NLAUTEEZIaBUNAY uazdud 1n1uanvessd uimyd
Wil 8211@ e carrageenan Waidl @15 DMPBD wag Compound D Faflgnslunisantan
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(analgesic activity) LLazqwéﬁmamﬁa’Saiz (antioxidant activity) (Panthong et al., 1997,
Nagano et al., 1997) wenannil eidialns A3lsatl (2553) dvihmsAnwiuSeudieulszansug
vosndilwatulalaliuaaalufihelsadonnden wui esulnaiiuszavsuadninlalafiiun
walunisanaulnuasiinauasalun1syiAanssusig q Weussdiudie visual
analog scale waz WOMAC score S¢WINeduniidi 0-2 wardUa1vidl 0-4 eegnafiifoddayna
adf (p<0.05) dwsunasis Tunnsunndurulnethunldidusneuenifiesnweinisves
Tsafduazdedniauninuan defians colchicine Wuesdusznaundn finsAnwgndaunis
Sniauvesansananoanesed ansanlelasueanesed wavansatnuiaininosidlunyn
wuih arsarani 3 Sqvsdunsdniau Tasansatat aun 250 fadndu/Alansu fqvidiu
ﬂﬂiﬁﬂLﬁUﬁaﬁi‘jﬂ (Maroyi et al., 2011)

31NTILNUNINTININATIEBIAUTTNOUMIBAT VRIS T U NN ayulns
Tsangruran sbnnduaulneg unninedeasvaiunIuns aasmatdauialasuilnnsil-
wuaaElUnlasiuvs (gas chromatography-mass spectrometry; GC-MS) (Chatawatee et al.,
2022) wuanssemeiidussdusznaureaniting Téud terpinene-d-ol, sabinene hydrate,
sabinene, gamma-terpinene Wag alpha-terpinene lawdiAn % of total 11U 5.62, 0.72,
0.57, waw 0.08 Mgy Bnvisdamuasdusenouvas camphor Fadumsszmeiinulumsys
Tnedlen % of total Wiy 75.08 9nsesudreduiidululddn Ussansnavesnisnenia
auulnsdegnsiivd eradnasnainarssemefinuluminlna Ao terpinene-d-ol way
sabinene é?fﬂLﬂuaﬂiﬂﬁjsJ monoterpenoids ﬁﬁmé@f’mﬂﬁﬁmaﬂﬁa (Pongprayoon et al.,
1997; Poonsukcharoen et al., 2011) TnensBusuduiiond (percutaneous absorption) 310
nsAnwLAdvaaurans i anilaves Terpinen-d-ol ndanstiuafulnantanizd vos
Chooluck wazans (2012) wuin ndsammindulwadiianids terpinen-a-ol aznszanesegng
S udumtad (dermis) waglinunruwansonsadfvesuaeildlunsinm @,
way 8 fadnsw/maauiuns) Tnefinrsananaiuildnsmiisnamnaududuvee
fiulaan %aﬂuﬁwﬂa%ﬁw‘%mmmmmmﬂaﬂﬂaamﬁLsﬁwa_jizwvmaL"Esulﬁamﬂ’mﬁﬂizawﬁmw
UaZANNITANEIVOY Zhu uagAug (2019) Wuln cyclic terpenes A terpinen-4-ol @11150
dupannsalunsdusiuiilmesenseangns Wit w Tnenisanaudunuwesiava
wasiumsizsve s sTiiame Ui ATy stratum comeum

AT UMDUVEINITIAS BB AT S NTTEn 1T ks wanT UL av el
Sasndiu 1:2 udnhlunenuinandififionns wuasvhmsiuiusneinfesin s lisedula
fuRmlnaensseznaiinissne defiasananassemed v finuludisuemenid,
Dunguuesindunoussme ddblanunsnasaneldilu uidessisuifdunaumesnisys s
fians camphor fiduansngdu terpene AfianautAlumsdisfsansoangrianeneien villi
arssemed i udtueenuildundu fssaruneuminssyin camphor fikalunisidis
ﬂﬁzﬁwﬁmwms%’m’wuﬁmﬂ’waamsaaﬂqmﬁ‘mamﬁ’ﬁuﬂﬁm (active pharmaceutical
ingredients; API) ﬁlhsJLﬁaJmiLLUQLLEJﬂsuaﬂ API Tuﬁwﬁ’q%uuaﬂqﬂ (stratum corneum; SC) 6?1!\‘1
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WHudunouusnlunmsdsuovendngiiomis iiunmsuanudosues APl anansnine (carrier) asg
sC ihutumouiiddlunisaiemudadusing 4 deamdefenszaesadnduiomilaian
T4 (Xei et al,, 2016; Surber et al., 1990) Vsgnaufunisituiudednduniaatuusnalii
g ThliiumsTuriuvesensoongrisituiuT e iR Ty

MnMsAnwInountives Juzwa agy uazans (2561) ¥ 13Anw
Uszansuavessmenayulnsifioussimeinstinilugiislsadeiiden a addnuwnd
wlveUszend uvinedusssumans lWumsideAmeass vianguiies vinnsiananou
nagndanisnaassluiaelsadeidnden S1uiu 36 518 eldgassisusmenayulnsly
sUuvvansainueanesedfiusznaudie tna Aauznga winlnes iuseunes Tuune
i Frumn 90 eyawAues #U3 Tusedln Tusges n1sys diula viniswen
U3naudsa 2 Sradune 15 unit S 3 adefadeity Usediuanisinwidae WOMAC
score LAENITNAFBUYINIANGNLAY WU naInIsnangrayulnsngudieg19lseauaInis
U39 58AUDINT5TONA wary 19381t uNITANLAUAAAINIINBUNITNAREY LAETEAUY
auansalunsiduresaiituniiieunsaaesegsiiveddymneadi (p<0.001)
LAENTANYIVRINNATN auae uazAMy (2567) insAnwusednsuavesemenayulng
ansvuouanesion1siuiornsUindelugiaelsadorinden 1iunsiduidamaass vin
naufien Yananeunazndanismaaes nsdnwilugihelsadeidndeniiuniuuing o
lsameuiadaasuaunimeuaunleasls dneseiey Jmiaussa 91w 30 518 laenis
wonayulng Fagmssinuusznause saudaninlvedu asduianulneuis ety 150
n3u wawrulyn 1 ves wenushiandndulian 20 wnil Anseriu 3 Tu sruTiudayamieuuy
Usgidiu WOMAC Naunsnaaad Lagnain1snaaes mm’iguvi’wmﬁmeﬁ%ayjaé’aaaﬁa
paired t-test ndamsnanayulnsnud seAuaNUtInYeIteLn SEAURINTTENA warsEAU
muansalunsidurestaituninneusnwedeiitudfyneadn (p<0.01) wazll
nupnslifiatszasdainnsmen aenadestunamsfnuiluadsifinudn ndnssnwdae
nsweniayulng S1uu 3 as Aadertu nquieguiaziuuadsvessrdueinisuin
sefuaIn1steiln warseduauannsalunisldeudaifduniineunisinwediad
HodAgyn19ata (p<0.05)

dmsumsinuifeafuussansuavesmsneniviayulnssiufunsnagai
dudsiivdngunazauifodivadnlos lunisinwadsd nui ndamsshwdenisnenian
aulnssiufunmsnaga S1um 1 adaetu fadetu 3 Yu ansnansediuennisUinuas
sefuannsteiln Snveduiinseiuauannsalunsldiudewegeiiteddymeadndle
Jeufudeunisinem dsmansfnwedadinalndifestunisfinuues vidna snazse
uazgRAns yyFeu (2559) fimsfnwnaresnsuaninwiLuuswainiufunsnentii
Tufthelsedulusiialsmeunaaumdanssansvansys sunoaeys Smindami u
n53fefamaans ananouasvdinimmaaes insAnuilugUaelsadulsiig aannns
ARLABNKUULAIZAY 974U 60 318 wusngusaageendu 2 ngu nguaz 30 Au lnengy
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muay TiTunsuednuuuuedinfissediaien afar 45 wiit Yutuu S 6 ade
(3 adastadUn) drungunaass WWSunsuwnsnwuuuswdinaday 45 wit saufunen
panulnsadaay 30 Wi Suutu S1uam 6 ada (3 adsteduny) Fsamsiiutsznaudie
dmansus Anidsull na 412873 Yuuas waziendn dehmauisudsuaiadsves
pmstainduazesmmsedeulmte mdimimesssnssi 6 FENINNGUAIUANLAZNGY
nAael nui Aededauuanesiuegedifeddey (p<0.05) Tnenswenisufiunisuae
dwaliiiedonisuingianas wasdiesmmaedoulmvesdariintuilodoutungudi
funsunsnuifissediafien :mnmImumusIunssIAgIfuM ANy NaYeINITNAgA
Wigeegafies WUl MInage Tnasiensveneivesviaendentazannnudulanasls (Lin
et al,, 2015) Hreifiunslvaiiouvendon viliidniounats nszdunisviaureaszuy
Uszammaduninin st udl uaaud uiavendulszaimi und seandaie
(neuromuscular excitability) uazann1sBanevonieide dmahliiaswesnaedoul
yeadaLfintu wavauilnvesdeanas (Weerapong et al., 2005) fisnssunanisinuives
nsnagaiensinwlsaderindoues iy s1d3n wazag (2556) imsAnymanis
nngatdadossmmsndoulmvesterilugtaslsaderinden tnglvnisnngn auganis
Hadu S1uau 6 90 9aaz 2 unil WWunan 3 §Uanv dUavias 1 A% wudn vdsnsdawnd
32AUANUUINANAININNDUNITINYIDENTLTEEAYNISEER (p<0.05) WULREIAUNANISANY)
184 Akbarnezhad LagAny (2019) MiN15nAga $1uIn 8 90 9aaz 1 Uil S1uru 10 nds
Twiudu 59w 3 dansi nudn awnsaane1n1sUinkazUsuUTIN i wrestewled1ed
Hod1AN19aha (p<0.001) kazn13ANYIVOT 198 BINTANA Lazang (2550) YIN15ANEY
naveINITwInleLUUUsEgndReeINTUInuar v uvestelugiaelsadeiiden
Ugundl Tasvhmsuamdunan 15 wifi/ads $1uau 3 adyduand Wunan 3 dai wu
anunsnannstan uesmnsiedouln nutafunsinurestorilugtaslsadeu
Fourdindgugfld wuideatunansfnuededinudt lunguildsunismenitnasyulng
SfumMInegeL ndsmssnwinguinegsliazuuliedsvessiueInsin sefueinste
fa warszduauaunsalunsldnudanduniitounisinwedsiived famsada
(p<0.05) agdlsfinny ileviinsiUTeuifisunasiisueansinuserinanguildsunisnenia
ayulng waznauiildfuniswenidnayulnssiniunisnagedt wudn v 2 nauiseduaany
U0 LazseauaIn1starnanasliwansneiy diussduniuainnsalunisldaude was
AzluLTI fanuunnnsegsiifddyn1eada (p<0.05) wandliiiudingudlaiuniswen
WS mAuMINege Peifiuamasnsalunslidnudeludioundneg ludinuszdiu
vosftheldunduuasAninguildsunmsweniiegiaien Inedseuarieg Usznaude
nstu-astiula nisgniu s n1sids MsAuuuuIU Mtuaminse msludevesuen
thu msld-nenniang msanainifiss madh-senainestn nsdn-esnandau wagns
it



58

TunsAnw1Asadyinn1sUsE I UNANITNIIITINUR N oA 9unnTive

9 Y
v

W1 veduseuant Aveiliadeln uazesmnisiadeulmdewin lumsitedouasinnm
nan13¥nwiveslsadedniay 3@ nwvrdiuaunind uanaliiiudswszdns nmuay
AnuannsalumsUszifiugumgiivesianauinadonn iensaamazueanssniay e
wansliifiunnuunndsseninsgumgdvestorfidnnssniauiudoiundlaog el
ednAey ﬁﬂﬁy'mamslﬁl,ﬁummé’uﬁuﬁ‘maqqmmﬁ%qﬁmﬁqﬁ’mzé’ummL%U‘dfm (Fokam
and Lehmann, 2019) dmsunsiavunduseuisden Wumaieildtuegrsunsmansly
Myinvsuasveawalludanlagldnuin (Guex and Perrin, 2000) @un153nAULAIYE
w1 i AdauUamnanmsmsameinanynssulneglunmsasialseandulvatnfiannida
Hilovesfnsiaaenliiingioeg ensaanmanulnmdetesinddidn daliaunsoudana
Huravld §idedwinuandunsinmeliussia ieldaunsaudanaduadialy
msUssifiunanisinmdmsunmsfinuaded warnismmvesmnisedeulmuesdow 1Huis
AldUsziiumaihanuresteresgrsunsnatenemenimiiialasnsliiaiesinyude 910
amsfnuadell wud1 wdnsinwdenisnenian wagnswenigsauiunisnaga vl
Anadgvesamniiven vunduseulsten waganuliwosteiiianasessiifddny
y9aiA (p<0.05) eiisufuneunissnw Tnsgamndl vunadusouds uazaulnsesde
\tanamdaannsdnuntu Buwawnananseengrsvesiifuaniifiqnisunissniau uay
prdululdandsuemenidndgni nseduniseanesiaveanduile (muscle relaxant)
mudeyaiildnanludeumiifsisuasssvedinulusmeniayulng Jesdusznevves
camphor Faduansivilianduiloduiatuimis ilosaniinnisnszdulaneuszami
lameaudu (transient receptor potential; TRP) Taes camphor azviUjAsenlasnseiv
TRPV1 (transient receptor potential vanilloid 1) wag TRPA1 (transient receptor potential
ankyrin 1) (Hamidpour et al., 2012) AINALAANITVYYFIVDIVADALE DA Lﬁumﬂmaﬁau
vesdenlufminilanaznduile yliiAansaatesveandiunie (Kotaka et al, 2014)
wardigvdlunisiusniaulunyfndenilifadosniauld (et al, 2009) uenainiinig
Snwidenmsnenidisiudunisnagadailiesmninadeulmdeinfiud uegreditedfy
n9adR (p<0.05) Walflsufuneun1ssne wasilofinsanaInnanaweInIsnuseniig
ngu wui nquildSunsweninsmtunagaliinanissnulasangaumgiderd uazaun
duseunadildinnninguitldsunsnenitn Snvsinadenisifivesmmaiadeulmdeidle
ﬁmfwﬂa;mﬁlﬁ%’umiwaﬂLsdwasmﬁﬁ’aﬁwﬁﬁgmﬂﬁﬁa (p<0.05)

1NNSANIVB 19WY ANTNEATIN UazAMy (2562) 71Fvin13Anw
Wisuifleudsyavsuavesnsnenidnsemiuemengasi 1 Augmengnsil 2 seenmsuin
LszhLLazmim?{aulmsi’faLsziﬂuﬁgﬂ’aaiiﬂﬁﬁawdmﬁau Tsaneuravnslug oneunslug 39nin
uungd Yimsiasaneuuazmdamanaaedlutelsateituden s 2 ndu Ineusaznay
gl suniswenenuinantn unan 30 und dansiar 1 ass Aaderdu 4 dansi s1uTam
FoyaronuuUsziiiu WOMAC uazinesrmnisadeulmdein nui1 ndanisneniinde
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sinsuswengasi 1 fugimengnsl 2 wui e 2 naulsifiaruunnsstunsaiivesead
v9391M5Und0 wazesmmaindoulmdei mdinisinw uandliiiiuin msweninse
M3ugmeniiuszavsnalunisansinisin wazdaeifivesmnsadeulmdeitild dasng
MnuanIsAnuiAnudn ssmnisedeulmieineunazudsnissnwidienianenian
ayulnsiigaodrufe ldfimuuensnsfuneada deonadunaniainmsfnudeduli
svznalunssnvinuniinsinueded nifsesdusznovvesanulnslumsuildly
msfnwiianuuensneiu egndlsin Wevihnsisudieunanmsinuaesita 2 nau wui
N35N¥IRIINMTNBNNTINAUNINAAANNTIARQUNA TV AT IUIALHUTOUIT BN
Hafinesmmsedeulmteldiniinisinnsemsnenitisgaiisegeiiteddynis
aid (p<0.05) Fauandliifiuinmswenitnasulnssiuiunisnaganiivsyavsaaienisinm
Isadorindeuldfniinswennayulwsifissegnaie Tnefnadenisannszuiunisdniay
melutoin Feesungldannsanamwesgumyiideiduazvunaduseuisdeni Uszneuiy
nsuAnAgaLTIsLiuAEavuLarnsAatefavenduiilosouwdn demaliesainis
indeulmdaidwhldnntu Samsnagalumsldussnaanzaadl vililevsvamidlusau
(myelinated neural fibers) mﬂsvmu uwlﬂamsmauaummmvmmLLavaaﬂmu Imaﬂsvmu

=

Immawaq cortisol kag [3-endorphin 880y (Mehta et al 2017) 52y cortisol 7
diuty dwalidobedaudangu anmsuaniewesndunie uasinavilinisldnuded
Yuuay B-endorphin shliAnmsuenevemasaidonuazanmuduiinadld (Lin et al,
2015) uazn13nege vliAnm i daszamiunadileuszamunalng Liesan
dleuszamauelvgignnsedusiunsinaemzyn dadulevszamauelvgaiunsai
Fuanaldidninduledszamounndn Seaunsadudainisdesdaaadszamiiietu
p1nsuInnbvdunasludeanadla Jedanalonnisulnanas (Melzack and Wall, 1965)
dmsumsussiunssemeifeswesiiugmenigiagulng laglduuuwda
HaMsszAELFaseRvTives ICORG wui1 enanatasiie 2 nau liluansernsvesnsssan
Aadla q ndsnmis¥nw waadliiiiuin smenrayulnsifdwlsznouvesina nosfs
g1 uaznsys lineliAnmssemeidedduenanalinsia 72 au Sefoyaddliifuisami
Uaenaselunsinulasnswonddeasulnsshiuil

5.2 a3UNaNI5ITY
5.2.1 Usz@nnavesnissnwismenisnaniiayulng
a991nATS NI ensHeni1Aanefuduiian 3 u wuii @wisoan
91m5veeUaslsadeiiden (WOMAC score) vis 3 ¢ Tawanunsaanszduanuyan
swiuenstella uasnifinssdueuannsolunisldonude sufianmsaangungidoid
ywadusauint wazaulisdoildedeiitoddynisadn snvedalinunsszanefios
innsldisuemenanayulng wandiiiui uuuumsinwdmensneniayulnsfies
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981587 @1115080ANYUIN LazUTuUTINIsIurestaildegliussdnsnnnasd
AuUaendy linelmAnnisseanesaiivig
5.2.2 Usgdnanavesnssnwismenisnenidnayulnssiuiunsnagae
#a99INN15TNwITEnITNeNITINiunIsnAaIAndefuduan 3 Ju
wudh asnsnaneInisvesrtaslsadoiinidion (WOMAC score) 1éa 3 du Tnanansnan
seiumNtan sevensteii uanfinsrduaruanunsolunisldaude suaunsoan
gamniidenn vumduseuantn anulisdein wasiinesmnisindoulmdewildeged

9 Y
v o

Weddgneads wansbiiiudn gukuunsshwisenisneniiayulnssauiunisnagae
anunsnanALan karUsuugsmveutestertn Snvidsannsnifiuesmninadeul
MLl

Tngmssnwita 2 suuoy duidumadendwiunsinulsedeiinidon tned
arunzadlumsinutastedenldvnizes fud3uions vieisuinisindaves
Fo191 uazinissnavvesdeitiitliguuss vienquivaelsaduldaurasrlumanisunme
unlne Taudssyesdiinissniavtestonfiguuss wionquiaelsadulusdingnlunis
nswnmdunulng

5.2.3 YsgdnSualunissnwiseninanisneniyrayulnsuagnisnenian
anulnssAunIsNegan

devinmaiUfeuiisunamssnusenintengunisinuii 2 sUuuu wut g
Snwdhsmanendismtunsnags Mlildnudeuludiouaeg Tduntu fuslunsan
guvnitein sumduseuadedn svafinesmnaiadeulmdamldfininsdnudaeg
nswonegeldedidynieada wansliiiudiniswendiayulnssiaudunisnagaind
UsgdvBnaronisinwilsadoiindesldfniinisweninaulnsfissogiadior luudvoenis
dumsvhnureste Tnenisnagawinlesmnsedeulmte ity Snvisdsdnaly
msangamgiiteid deenadululsinnsnngaerasilinszuiunssniauvesteidianas
e FedanalviUisanunsaldanudeiludteruasiieg Tudimussarulaanu

Tneaguanuanisinuassiuandiisuinnissnundemswenidiayulng
uazniswenidasuinssufumsnagn fuszansuadinlunissnulsadorinideuvimalunis
ansefuIn1sUan uarszduemsdeln Snfafinesmninedeulmuaznisldnudewdlvia
Ju mafnweadsitadudeyaativayunmsdnundeniswendiayulng uananagauin
LIy URnensunmdurulng Tsmeuianisunngunulve anninerdeawaiuasuns
wagvliannsndonitnsdnufmangautudUasldund sty vadenafinis@nvuietu
osfUsznauLaraseangvislusiuen nalnniseanguivaiiuen saviamsiauns3uen
wonhasulng Welvilsuuuuildiheuasdumadondmivithelsateiindeslusuan
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ABSTRACT

Keywords:
Knee osteoarthritis

The traditional Thai medicine hospital
Knee acupressure

Herbal knee poultice

Background & objective: According to the clinical practice guideline of the Traditional Thai Medicine hospital, the
therapeutic procedure of knee osteoarthritis (KOA) has been improved. The purpose of this study was aimed to
assess the effectiveness of the procedure for the relief of knee pain in KOA patients.

Methods: A multi-center, open-label, pre-post clinical trial was performed in 39 patients with KOA. Patients were
treated with seven points of knee acupressure for 14 min. along with 30 min. of herbal knee poultice (Zingiber
including WOMAC
score, visual analog scale (VAS) for pain as well as knee physical examination were carried out to compare
between day 0 and day 3 after the treatment.

Results: A total of 36 patients were analyzed at the end of the study. The result revealed that WOMAC and VAS
significantly reduced (p < 0.05) after three times of the treatment with the KOA guideline when compared with
day 0. Moreover, the physical examination of the knee was improved. Based on the criteria of the International
Contact Dermatitis Research Group (ICDRG), there was no skin irritation observed in all patients.

Conclusion: This study proved that the KOA guideline from Traditional Thai Medicine hospital could potentially

cassumunar, Gloriosa superba, Aloe vera, and Ci camphora). The clinical

be applied to relieve pain in KOA.

1. Introduction

Knee osteoarthritis (KOA), commonly known as wear-and-tear
arthritis, is considered to be the most common form of arthritis that
results in structural and functional degeneration of synovial joints (Hsu
and Siwiee, 2019). It has most commonly occurred in elderly people of
both women and men. The most common clinical symptom of osteoar-
thritis is joint/knee pain that is gradual in onset and worsens after re-
petitive use. Moreover, other symptoms can be observed in patients such
as knee swelling, knee stiffness, tenderness, crepitus, and limitation of
movement (Hsu and Siwiec, 2019). During the disease onset, patients
experience pain, functional impairment, as well as inability to do daily
activities which eventually led to decrease quality of life (Bijlsma and
Knahr, 2007). Treatments of KOA include both a supportive treatment
(non-pharmacologic and pharmacologic) and surgical treatment based
on the severity of the disease (Brown, 2013). Drug therapy, especially
NSAIDs, is also considered as the first-line treatment for patients with

* Corresponding author.

E-mail address: julalal. u.ac.th (J. Chokpaisarn).

https: //doi.org/10.1016/j.hermed.2021.100498

symptomatic osteoarthritis that primarily aims to relieve joint pain and
to improve joint function (Hsu and Siwiec, 2019). However, long-term
usage of pharmacological drugs can induce numerous adverse effects
such as gastrointestinal bleeding, peptic ulcer, hypertension, congestive
heart failure, renal dysfunction, as well as hepatotoxicity (Mora et al.,
2018).

Traditional Thai Medicine is an important alternative treatment that
has received a lot of attention to KOA treatment. Practically, it consists
of the Thai royal massage for at least an hour, herbal hot compression,
topical herbal treatment, and orally herbal medicine (Pinsornsak et al ,
2015). A previous study has proved that Thai massage, a primary
treatment for KOA, can reduce knee pain and improve knee function in
KOA patients, resulting in an improvement of quality of life (Ilinsrisuk
et al., 2007). Moreover, Makelamay and colleagues have researched that
the combination of the Royal massage together with an herbal knee
wrap effectively decreased knee pain and increased knee movement
better that Thai massage alone (Makelamay, 2016). Furthermore, it has

Received 12 June 2020; Received in revised form 10 February 2021; Accepted 2 August 2021

Available online 6 August 2021
2210-8033/@ 2021 Elsevier GmbH. All rights reserved.
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been reported that self-administered acupressure could lead to signifi-
cant decrease in knee pain intensity by six weeks of the treatment
(Cheung et al., 2020). According to the clinical practice guideline of the
Traditional Thai Medicine hospital, the therapeutic procedure of KOA
has been improved to be more effective with shortened treatment time.
It is composed of seven points of knee acupressure for 14 min along with
herbal knee poultice for 30 min. These seven points are the knee point
according to the traditional Thai medical system which shown in Fig. 1.
The topical herbal knee recipe consists of four potential medicinal plants
including Zingiber cassumunar, Gloriosa superba, Aloe vera, and Cinna-
momum camphora. It has been clinically applied for KOA treatment at the
Traditional Thai Medicine hospital for a long time. However, there have
been no studies on the efficacy of the practical procedure. Therefore, the
purpose of this study was to assess the effectiveness of the therapeutic
procedure of KOA which was knee acupressure along with herbal knee
poultice for relief of knee pain in KOA patients by comparing between
pre- and post-treatment.

2. Methods and material
2.1. Preparation of herbal knee poultice

The remedy of herbal knee poultice was composed of four potential
medicinal plants including Phlai (rthizome of Zingiber montanum; 60 %),
Dong-Dueng (tuber of Gloriosa superba; 20 %), Ya-Dam (resin of Aloe
vera; 10 %), and Gaara-Boon (Camphor or Cinnamomum camphora; 10
%). All the plant parts were bought from a famous Thai herbal shop at
Songkhla province, then identified by our staff botanist, and deposited
as reference voucher specimens (HKPO1-HKPO4) at the Faculty of
Traditional Thai Medicine, Prince of Songkla University, Hat Yai,
Songlhla, Thailand. They were washed and dried at 60 OC for 24 h.
Then, they were mixed and ground into a fine powder. The powder was
kept in a sterile container at room temperature for a clinical trial.

2.2. Gas chromatography-mass spectroscopic analysis of herbal knee
poultice

Phytochemical components of herbal knee poultice powder were
evaluated by GC-MS following the condition. Briefly, the powder (1 g)
was extracted using Headspace Gas Chromatography-Mass Spectroscopy
(Headspace GC-MS) at the Office of Scientific Instrument and Testing
(OSIT), Prince of Songkla University, Thailand. The herbal solution was
heated at 80 °C for 20 min. and then it was automatically injected into a
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gas chromatography machine in a spit ratio of 1:10. The carrier gas used
is Helium at a constant flow rate of 1 mL/min and the oven temperature
was programmed from 60 °C for 1 min and then gradually increased to
270 °C at five mins. Interpretation of mass spectrum GC-MS was con-
ducted by matching their mass spectral fragmentation patterns with the
database of the National Institute of Standards and Technology Mass
Spectral database. The analysis was assessed at Office of Scientific In-
strument and Testing, Prince of Songkla University.

2.3. Study design

This study was a multi-center, open-label, pre-post clinical trial
aiming to investigate the effectiveness of the knee osteoarthritis treat-
ment guideline of the Traditional Thai Medicine hospital which was
knee acupressure along with herbal knee poultice on patients with knee
osteoarthritis. The study was conducted at Traditional Thai Medicine
hospital, Faculty of Traditional Thai Medicine, and The-Pha hospital,
Songkhla, Thailand between November 2019 and February 2020. The
protocol was approved by the ethical committee of Faculty of Tradi-
tional Thai Medicine, Thailand (EC. 62/TTM.01-023) before starting the
experiment.

2.4 Participants

Thirty-nine outpatients of either sex from the Traditional Thai
Medicine hospital, and the department of Traditional Thai Medicine,
Tha-pha hospital were recruited into this study. The sample size was
conducted using n4study programme to calculate the required sample
size according to the following formula;

Ziat 2, 4)2,2
(6l

E= M — My

Ho (a reference value) = 2.9 (Qingguang et al., 2016)

u (a mean of outcome of interest) = 3.0n

o (a standard deviation of outcome of interest) = 1.6

o (a significance level) = 0.05

P (a type II error probability) = 0.1

Patients were included if they met the following criteria; (1) aged
between 40 and 70 years old, (2) patients who were diagnosed with
primary osteoarthritis of knee, based on the American College of

Lateral

(b)

Fig. 1. Seven points of knee acupressure located at the left knee of both anterior (a) and posterior (b) sides.
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Rheumatology criteria, (3) patients with osteoarthritis without: an
injury, osteoporosis, theumatoid arthritis, infection arthritis, paralysis
or prior surgery on the hip or knee joint, (4) no history of heart disease or
autoimmune disease and thrombocytopenia, (5) no history of herbal
allergy, (6) no wounds or symptoms of dermatitis on the knee or any
other chronic diseases, (7) and no history of using antihistamines,
NSAIDs, immunosuppressant and anti-inflammatory drugs for atleast 14
days before entire the experiment. Patients who reported with severe
osteoarthritis of knee according to Oxford knee score (scores at 0—19
indicate as severe knee arthritis), had any side effects from the herbal
knee poultice (herbal allergies, red rash, itching), and suffered from
complications that require medications were excluded from this study.
All eligible participants had signed informed consent before entry.

2.5. Treatment procedures / intervention

The study was conducted over three consecutive days with knee
acupressure along with herbal knee poultice on osteoarthritis patients.
Knee acupressure is a low risk and therapeutic technique in the Tradi-
tional Thai Medicine hospital for the treatment of KOA patients. There
are seven points located on both anterior and posterior knee as shown in
Fig. 1. During the intervention process, patients were treated with seven
points of knee acupressure for 14 min (1 min/point repeat 2 times). The
powder of herbal knee poultice was mixed with water in the ratio of 2:1
and then applied on the affected lnee covered with wound gauze and
wrapped using conforming bandage gauze for another 30 min (Fig. 2).
After 30 min., the herbal poultice was removed and the knee was
carefully cleaned with sterile distilled water. Patients received the
treatment from the same professional trained traditional Thai doctor for
three consecutive days. Besides, all patients had received basic infor-
mation for health education and behavior modification such as food
consumption, proper sleeping time, and stress control.

2.6. Data collections and assessments

Clinical assessments were evaluated on the first day of visit (day 0)
for baseline data, and then after three days (day 3) of the treatments. On
the first visit, demographic data including age, weight, height, occupa-
tion, education, underlying disease, number of affected knees, duration
of KOA, previous treatment, pain score using the visual analog scale
(VAS), as well as the severity of KOA based on Oxford Knee Score (OKS)
were taken. Moreover, the Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) scale (Thai version) was also applied to
evaluate the KOA condition. The questionnaire consists of 22 questions
divided into 3 subscales of pain (five items), stiffness (two items), and
physical function (15 items). A higher score of WOMAC represents the
worse value. Also, physical examinations such as knee temperature by

Fig. 2. Herbal poultice application on knee.
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an infrared thermometer, knee circumference by a tapeline, knee
deflection by a ruler, and range of motion (ROM) by a goniometer. Drug
reaction on the skin was also additionally measured according to the
International Contact Dermatitis Research Group (ICDRG). It was
observed immediately after the removing of the poultice, 24 h, and 48 h
after the treatment. All assessments and timing of the intervention
during this study were explained as Fig. 3.

2.7. Efficacy endpoints

The primary outcome of this clinical study was the relief of knee pain
which was assessed as the changes in WOMAC score between day 0 and
day 3 of the treatment. Moreover, the improvement of knee physical
examination and drug reaction were considered as the secondary
outcomes.

2.8. Statistical analysis

The demographic data and OKS were statistically analyzed by fre-
quency, percentage, mean, and standard deviation (SD). The paired t
test was used to analyze the changes in the mean values of WOMAC
score, VAS score, and physical examinations between pre-treatment
(Day 0) and post-treatment (Day 3) according to the Scheffe test
method using IBM SPSS statistics 20. The significance value was
considered at p-value <0.05.

3. Results

The identified phytochemical constituents in the powder of herbal
knee poultice along with their retention time (RT), molecular formula,
and peak area (%) were presented in Table 1 and the chromatogram was
exhibited in Fig. 4. The major constituents in the powder were Bicyclo
[2.2.1]heptan-2-one, 1,7,7-trimethyl (100 %), Acetaldehyde, (3,3-
dimethyleyelohexylidene)-, (E) (12.4 %), 3-Cyclohexen-1-ol, 4-methyl-
1-(1-methylethyl) (7.5 %), and several other compounds as shown in
Table 1.

A total of 39 patients were recruited in the study, but three patients
were not enrolled to the study because they had not been diagnosed as
KOA. No patients left during the experiment. Finally, there were 36
patients were analyzed (Fig. 5). Out of which, there were 30 females
(80.33) and 6 males (16.67) with a mean age of 58.53 years (range of
age 4070 year olds), a mean BMI of 27.74 kg/m®, and mean duration of
the disease of 18.36 months. Based on the Oxford knee score, the mean
score was 29.61 and more than half of patients (52.78 %) had mild knee
osteoarthritis. Around 41 % of patients suffered the disease on both sides
of the knee, while nine (25 %) and 12 (33.33 %) patients were tolerated
on the only left, and right sides, respectively. All patients clinically
received treatments of massage (63.89 %), physical therapy (19.44), and
acupuncture (16.67 %) before the study (Table 2).

Table 3 demonstrates VAS and WOMAC score comparing between
pre- and post-treatment. At baseline, mean VAS was 5.50 + 1.81. It
significantly reduced to 3.28 + 1.70 after three days of the treatment (p
< 0.001).The mean total WOMAC score at the baseline was 92.03 +
37.11, which significantly lowered to 55.78 + 35.21 by the end of the
treatment (p < 0.001). WOMAC pain score (20.61 + 8.65 vs 12.75 =
7.73), stiffness score (8.17 + 4.49 vs 4.69 + 4.29), and physical function
score (63.25 =+ 26.31 vs 38.33 -+ 24.80) were significantly reduced after
three days of the treatment when compared with pre-treatment (p <
0.05). The reduction of these scores usually means an improvement of
knee function. Moreover, the physical examination of knee indicated
that knee circumference (38.63 & 3.10 vs 37.23 + 3.23), knee deflection
(1.29 4+ 1.04 vs 0.99 + 0.94), and knee ROM (116.51 + 19.84 vs 126.80
+ 14.97) were clearly improved by three days of the intervention
(Table 4). Based on ICDRG criteria, there was no skin irritation observed
in all patients.
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Pre-Treatment Treatment Period Post-Treatment
« Data collection Day1l | Day3 |+ Data collection
- General information < = Y - Modified WOMAC pain subscale

- Modified WOMAC pain subscale
- Oxford Knee Score
- Visual Analog Scale

- Physical examination

Observe ICDRG

+ Acupressure for 14 minutes

+ Herbal poultice for 30 minutes

- Oxford Knee Score
- Visual Analog Scale
- Physical examination

- Global assessment

Fig. 3. Timing of treatment and assessment during this study. Clinical evaluation was performed on the first visit (Day 0) and the third visit (Day 3).

Table 1

Bioactive compounds identified in the powder of herbal knee poultice by GCMS.

RT Compound Name Formula MW % %

& Area  Total
mol)

4.4466  Oxirane, methyl C3HgO 58.08 0.1 0.08

10.8557  Bicyclo[3.1.0]hex-2-ene, 2-  CioHys 13623 0.2 0.18
methyl 5-(1-methylethyl)

11.2754  Bicyclo[2.2.1]heptane, 2,2-  CioHis 13623 0.1 0.09
dimethyl-5-methylene

11.6276 2,2-dimethyl-3-methylene- CioHis 13623 02 0.17
bicyclo [2.2.1Theptane

12.3375  Bicyclo[3.1.0]hexane, 4- CyoHyg 13623 0.8 0.57
methylene-1-(1-
methylethyl)

13.7377  alpha. Terpinene CioHis 13623 0.1 0.08

13.9885  Benzene, methyl(1- CroHis 13422 0.2 0.17
methylethyl)

15.1323  1,4-Cyclohexadiene, 1- CyoHis 13623 0.4 0.27
methyl-4-(1-methylethyl)

15.4394  Bicyclo[3.1.0]hexan-2-0l, 2=  CyoH;g0 15425 1.1 0.82
methyl-5-(1-methylethyl)-,
(1alpha. 2 beta,5.alpha.)

16.2424  2-Norbornanone, 1,3,3-tri- CiHis©@ 15223 1.3 1.01
methyl-, (15,4R)-(+)-

16.5157  5-Isopropyl-2- CiHi0 15425 1.0 0.72
methylbicyclo[3.1.0]hexan-
2-ol

16.6172  (1R,2R,4R)-2.7,7- CiHis0 15425 2.8 2.11
Trimethylbicyclo[2.2.1]
heptan-2-0l

16.8172  Acetaldehyde, (3,3- CioH160 152.23 12.4 9.28
dimethyleyclohexylidene)-,
(E}-

17.3075 (+)-2-Bornanone CioH160 15223 05 0.40

18.0203  4-isopropyl-1-methyl-3- CiHig0 15425 0.1 0.09
cyclohexen-1-al

18.3218  Bicyclo[2.2.1]heptan-2-one,  CyoH;s0 15223  100.0  75.08
1,7,7-trimethyl

18.6572  Bicyclo[2.2.1]heptan-2-one, CyoH;;0 15223 0.4 0.33
4,7, 7-trimethyl-, (15)

18.7868  4,4-Dimethyl-2- CHi® 15223 0.2 0.18
propenylcyclopentanone

18.9192  endo-Borneol CioHis0 15425 0.3 0.20

19.2742  3-Cyclohexen-1-ol, 4- CioHis0 15425 7.5 5.62
methyl-1-(1-methylethyl)

19.6884  2-(4-methyl-3-cyclohexen- CioHi@ 15425 0.1 0.05
1-yl)}-2-propanol

19.9279  2-Norbornanone, 5,5,6-ri- CiHis0 15223 0.7 0.55
methyl-, endo

20.5901 4-Terpinenyl acetate CioH202 19629 0.1 0.10

21.7115  Cyclohexanol, 1-methyl-4- CioH10 15425 0.3 0.23
(1-methylethylidene)

23.2696  2-Cyclohexen-1-ol3- CisHyOz 19629 0.1 0.05
methyl-6-(1-methylethyl):-,
acetate

24.8475  .alpha.-Terpinyl acetate CpHxpO2 19629 0.1 0.10

30.1784  Cyclohexene, 3-(1,5- CygHas 20435 0.2 0.17

dimethyl-4-hexenyl)- 6-
methylene-, [S-(R* S)]-

4. Discussion

This clinical study investigated for the first time the effectiveness of
the knee osteoarthritis treatment guideline from Traditional Thai Med-
icine hospital. The study revealed that the improvement of WOMAC
total score, WOMAC pain score, stiffness score, physical function score,
as well as VAS in patients with KOA was significantly observed after
three times of the treatment.

KOA is the most common disease occurring in elderly people of both
women and men but mostly occurs in females more than males. An
earlier previous study has revealed that around 13 % of women and 10
% of men aged over 60 years are suffering from symptomatic KOA
(Magnusson et al., 2019). Moreover, it is obviously proved that oeeu-
pations, personal behavior, underlying metabolic condition, as well as
obesity can increase the severity of KOA (Blagojevic et al., 2010; Hei-
dari, 2011; Yoshimura et al, 2011). Obesity was consistently the main
risk factor for KOA (Blagojevic et al., 2010; Heidari, 2011). Similarly,
our demographic information represented that females (80.33 %) were
the main population who had KOA, with ages over 60 years (44.45 %),
and around 33 % of patients were classified as obesity class IT with BMI
over 30 kg/m®

According to the traditional Thai Medicine guideline for KOA, the
treatment of this current study consisted of two therapeutic approaches
which are Thai massage combined with herbal knee poultice. Tradi-
tional Thai massage is a therapeutic procedure aiming to relax the
muscle, increase body inflexibility as well as improve blood ecirculation
that potentially leads to pain relief. A previous study has indicated that
Thai massage for an hour (three times per week) effectively alleviated
pain in KOA by three weeks of the treatment which is potentially com-
parable effect to oral ibuprofen (Chiranthanut et al., 2014). Further-
more, a prior study has investigated the efficacy between two treatments
of the Royal Thai massage and the Royal Thai massage with herbal knee
wrap on reducing knee pain, and increasing the angle of knee movement
in osteoarthritis patients. It was indicated that treatment of the Royal
Thai massage for 45 min. with knee wrap for 30 min. significantly
relieved knee pain and increased knee movement better than treatment
with the Royal Thai massage only (Malelamay, 2016).

Interestingly, our current study proved that the therapeutic approach
for KOA according to the guideline can reduce knee pain and knee
movement since the third time of the treatment. Moreover, physical
examinations of the knee including knee circumference, knee deflection,
and knee ROM were remarkably improved by three times of the inter-
vention. As mentioned above, massage is considered as a potential way
to increase body inflexibility and joint movement. Several reports dis-
played that even though massages could reduce pain and improve knee
stiffness there were no significant effects on knee ROM changes (Perl-
man et al., 2012; Qingguang et al., 2015). Noticeably, our current study
reported that the therapeutic approach for KOA according to the
guideline not only greatly relieves knee pain, knee stiffness, and knee
physieal function, but also predominantly improves knee circumference,
knee deflection, and knee ROM in KOA patients. Besides, it is found that
the duration for clinical practice at each visit was shorter (44 min. in
each time) than other studies but the efficacy is more effective. It was
likely because the combination of treatment with both Thai massage and
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Fig. 4. GC-MS chromatogram for the powder of the herbal knee poultice.

herbal knee poultice synergistically enhanced the efficacy, making the
treatment more competent and shortening the duration of KOA
treatment.

Herbal knee poultice is a topical herbal recipe consisting of four
potential medicinal plants including, Zingiber cassumunar, Gloriosa
superba, Aloe vera, and Cinnamomum camphora. It is originally utilized
for KOA treatment at Traditional Thai Medicine hospital for a long time.
1t is well known that all medicinal plants used in the poultice possess
strong anti-inflammatory (Devaraj and Karpagam, 2011; Li et al., 2018;
Luesakul et al., 2020; Mathur et al., 2011; Nikhila et al, 2014; Rapa
et al., 2019; Thaweboon et al., 2018), anti-arthritic (Misra et al., 2017)

and anti-gout activities in in vitre experiments (Misra et al., 2020).
Topical administration of Z. cassumunar gel could diminish inflamma-
tory response on the mouse ear edema model by 30 min of treatment
(Thaweboon et al., 2018). Moreover, several previous clinical studies
have applied Z. cassumunar cream for pain relief in patients with delayed
onset muscle soreness (Manimmanakom et al., 2017), ankle sprain
(Loupattarakasem et al., 1993), osteoarthritis (Srirochana, 2018), and
muscle strain (Cheechareoan et al., 2016). Apart from this, methanolic
extract of €. camphora and its constituents also eminently inhibited
LPS-stimulated NO production through the inactivation of NF-«xB
signaling pathway, resulting in suppression of inflammatory mediators
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’ Assessed for eligibility (n=39)
T Not meeting inclusion criteria (n=3) ;
No diagnosis from Medical Physician
Study participants (n=36)
‘ yP pa Collects Data (before): General information, WOMAC,
Oxford Knee Score, Facial Pain Scale (FPS),
Physical examination (Knee Temperature, Range of
Acupressure and Herbal poultice Motion, Knee Circumference, Knee Deflection )
once a day for 3 days

|

Follow-up
Lost (n=0) Collects Data (after): WOMAC, Crford Knee Score,

Facial Pain Scale (FPS), Physical examination {Knee
Temperature, Range of Motion, Knee Circumference,

‘ Knee Deflection), Global assessment

Analysis (n=36)

Fig. 5. Flow chart of patients who participated during this trial.

Table 2 Table 3
Demographic characteristics of the participants (n = 36). Comparison of pain score using visual analog score (VAS) and WOMAG score
Characteristics PR between pre- (day 0) and post-treatment (day 3) (n = 36).
Sex (Female/male) 30/6 (80.33/16.67) SD;mnon of treatment (Days); mean =
Age (years) ; mean + SD 58.53 + 6.71 Assessments p-value
40-49 6(16.67) 0 3
50-59 14 (38.89)
60-70 16 (44.45) VAS 550 = 1.81 3.28 = 170 <0.001
BMI (lg/m?) ; mean + SD 27.74 + 6.11 WOMAC
Normal (18.5-22.90) 9(25) Total score 92.03+37.11 5578+ 3521 <0.001
Overweight (23-24.90) 7(19.44) Pain score 2061 +8.65 1275+ 7.73 <0.001
Obesity class I (25-29.90) 8 (22.22) During walking 4.92:2.05 3.53:2.23 <0.001
Obesity class 11 (= 30) 12 (3333) Using stairs 5.22 = 2.18 3.33 = 2.34 <0.001
Duration of OA knee ; mean + SD (months) 18.36 + 19.8 At "{81“ <0.001
<1 year 13 (36.11) Resting 0.002
1-3 years 20 (55.56) Standing <0.001
4.6 years 2(5.56) SEE e care 0.001
> 6 years 1(278) Morning stiffness <0.001
Oxford Knee Score ; mean + SD 29.61 + 6.60 Stiffness during the day . : <0.001
Normal (score at 40-48) 0o Physical function score 33.33 + 24.80 <0.001
Mild (score at 30—-39) 19 (52.78) Deﬂﬂt_ﬂns stlﬂﬂ 3.11 £ 2.30 <0.001
Moderate (score at 20-29) 17 (47.23) Ascending stairs <0.001
Severe (score at 0-19) 0(0) Rising from sitting <0.001
Side of symptematic lnee Standing 0.003
Left side 9025 Bending to floor 0.003
Right side 12 (33.33) Getting in/out of car <0.001
Both sides 15 (41.67) Going shopping <0.001
Prior treatment Putting on socks <0.001
Massage 23 (63.89) Rising from bed 20.001
Physical therapy 7 (19.44) Taking off socks ~0.001
Acupuncture 6(16.67) Getting in/out of bath <0.001
Occupations Sitting 111 <0.001
Agriculturist 21 (58.33) Getting on/off toilet 2.83 + 2. <0.001
Personal business sas 5'9) Doing light domestic duties 1.53 <0.001
Employee 2(5.56) Doing heavy domestic duties 4,59 = 2. <0.001
Government officer 2(5.56)
Housekeeper 1(278)
Not working 5(13.89) Table 4
Underlying diseases . o
Hypertension 5 8.33) Knee physical examinations between pre- (day 0) and post treatment (day 3) (n
Diabetes mellitus 12 (33.33) =51).
Hyperlipidemia 6(16.67) Duration of treatment (Days); mean + SD
Assessments p-value
0 3
such as tumor necrosis factor-a, interleukin-6, and prostaglandin E2 (Lee Knee temperature (°C) 5601+ 027 3584 050 Py
et al., 2006; Li et al., 2018). Furthermore, A. vera and G. superba have Knee circumference (cm)  38.63 £ 3.10 37.23 £ 3.23 0,001
been well known to be the competent plants for anti-inflammation and Knee deflection (cm) 1.29 = 1.04 099 =0.94 0.037
Knee ROM (degrees) 11651 £ 19.84  126.80 = 14.97 0010

analgesic agents which have been traditionally wused for
anti-inflammatory diseases (Devaraj and Karpagam, 201 1; Mathur et al.,
2011).

Our GC-MS has identified several bioactive compounds which are
mostly found from C. camphora and Z cassumunar such as camphor
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((+)-2-Bornanone; Bicyclo[2.2.1]heptan-2-one, 1,7,7-trimethyl),
camphene (2,2-dimethyl-3-methylene-bicyclo [2.2.1]heptane),
terpineol  (4-isopropyl-1-methyl-3-cyclohexen-1-ol;  2-(4-methyl-3-

cyelohexen-1-y1)-2-propanol; Cyclohexanol, 1-methyl-4-(1-methylethy-
lidene), bomeol (endo-Borneol), terpinend-ol [3-Cyclohexen-1-ol), 4-
methyl-1-(1-methylethyl)], sabinene [(Bicyclo[3.1.0]hexane, 4-methy-
lene-1-(1-methylethyD)], alpha-terpinene, gamma-terpinene [1.4-
Cyclohexadiene, 1-methyl-4-(1-methylethyl)], as well as p-cymene
[Benzene, methyl(1-methylethyl)]. Most compounds have widely been
investigated for anti-inflammatory and analgesic properties (Bhuiyan
et al., 2008; Ghori et al., 2016; Nogueira et al., 2014). Interestingly,
bicyclo[2.2.1]heptan-2-one, 1,7,7-trimethyl or camphor, the main
compound identified (75 % total) in the poultice, initially suppressed
pro-inflammatory cytokine release, leading to an inhibition of inflam-
matory response (Ehimhofer-Ressler et al., 2013). Moreover, it has been
additionally evaluated for an analgesic effect in Swiss albino mice using
a hot plate model (Ghori et al., 2016). Therefore, the combined treat-
ments of both Thai massage and herbal knee poultice according to the
traditional Thai medicine guideline possessed strong potential thera-
peutic effects for pain relief and knee movement in KOA patients. This is
due to the synergistic activity between Thai massage and herbal knee
poultice which was composed of several valuably competent herbs for
the treatment of KOA.

This clinical trial has several limitations, including a relatively small
sample size (n = 36), short period of the intervention, and also lack of
the control group and blinded group that should be considered in future
studies. Therefore, a trial design of a further study will be focused on a
blinded randomized control to compare the effectiveness of the treat-
ment guideline with the conventional treatment in larger participants in
each group. Moreover, the trial length of three consecutive days may not
be long enough to evaluate the long-term efficacy and adverse effects
which could be considerably designed for a further experiment.

5. Conclusion

This study showed that the traditional Thai medicine guideline for
KOA from Traditional Thai Medicine hospital could potentially be
applied for the treatment of KOA. It can reduce knee pain and knee
stiffness that lead to an improvement of knee physical function and
movement.
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