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Comparison of Biological Activity of Mitragyna speciosa and Centella asiatica
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NWIBULINUTE amLwamﬂmLU'ﬁ&JUmaumiaaﬂqwﬁmammw (USuausay
asusznouiuedn : TPQ) LLazqmmammw (qmﬁmua%aamz : DPPH uaiz ABTS) 483
arsanalunsgvien (MS) wazlviaun(CA) wieudumsnageunuduiivrolgad
(Cytotoxicity) LLasqmémsé’uéjamsé’ﬂLausuaﬂmiaﬁ’m%ﬂiwiam,t,aﬂuﬁ’mﬂ L‘ﬁ@ﬂi%ﬁgﬂﬁﬂ%
TupTesdrene AInNHANIAGoUNUIN arsadnluneviondvsutusuasseneuiluedn
1nlan (166.81 £9.20 mg GAE/g extract) Wagilgvdrueyyadasgléffian (DPPH 137.70
+ 7.59 mg TEAC /g extract wag ABTS 219.91+1.08 mg TEAC /g extract ; p<0.05)
MANINAaBINITIentinveuradlnlusuaaiianTsyed Aeuiduduasadndiig q
WU ansafaluthun wagansatalunssiendinaududiu <0.1 me/ml liifufvsewad
Tnllusuanaviionideyed lauilsesarn13sentinveuvanegsening 82.33-99.12 uay 96.94
104.40% pudsy basnsnasaugussumsdneulmeadimsdsanlasna (RAW 264.7)
wu ansafaluthun wazarsanatunsevenannsadusnsasslunineenledainivad
unlasradigninileatilneg LPS TégegauinAu 17.60+1.22 waz 18.96+1.49% mudsy

NAUINTY 0.1 mg/ml
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Abstract

The purposes of this research were to compare the bioactive compound
(total phenolic : TPC) and biological activities of Mitragyna speciosa -MS and Centella
asiatica-CA leaves extracts and to evaluate the cytotoxicity and anti-inflammatory
activity of these MS and CA extracts for application in cosmetics. The results showed
that MS extract exhibited the highest TPC (166.81 + 9.20 mg GAE/g extract) and the
greatest antioxidant activity (DPPH 137.70 = 7.59 mg TEAC/g extract and ABTS
219.91+1.08 mg TEAC/g extract ; p<0:05).- The survival assay of human skin fibroblasts
at different extract concentrations found that CA extract and MS extract at
concentrations of <0.1 mg/ml were not toxic to human skin fibroblasts, with cell
survival rates ranging from 82.33-99.12% and 96.94-104.40%, respectively. In addition,
the anti-inflammatory activity test.in-cultured macrophage cells (RAW 264.7) showed
that CA extract and MS extract could-inhibit nitric oxide production from macrophage
cells induced by LPS-by a maximum of 17.60+1.22% and 18.96+1.49%, respectively,

at a concentration of 0.1 mg/mlL.
Keywords: Antioxidant, Mitragyna speciosa, Centella asiatica

UNI/MENNISHaTMARA
nswmgn1aden wagnskdvayulnslunisshwlsenis g lasuauaulauiniu
Turen19IneranindIsunndlugasarenalssuitiiuul (World Health Organization,

2013) nilsludvayulnsnin1s@nwuindulutdagdudie nsvvien (Mitragyna speciosa)
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Juiiniifiansoenquidifmie Sas1latly (Mitragynine) Fellnamundsine fid ey 1
N13583Ulan kagnIsaneINIIneNeIvesHianfa (Hassan et al.,, 2022) uiiinszvionasdl
Useanislalunensunmditudauungiui i uanasanei3ed nuazniseaudulussdu
AnereandifisasSuimundulussmelng msldnsevenldunsuandenlildluuiansd
NUNITUANG Lm'é’fqmﬁﬂﬁmuauasmLsﬁ’mmLﬁai’]aﬁumﬂﬂumwﬁﬁm (Office of the
Narcotics Control Board, 2021)

Tusiruweadeadu Tutun (Centella asiatica) \Judnwnilafivayulnsdilay
NM5EaNsUBE19NI1NSluMSEdurulus el dnslduiuiulunissawlsanany
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2020) Tuthunflanseengrisddayvatesia wu wodeflales (Asiaticoside) wazanaaleles
(Madecassoside) Viﬁ@mamﬁ’ﬁmqLﬂé’sﬁwmmmﬂwaw (Wattanathorn et al., 2021)
wenanastnsimefiuesaudd luthundliansusznauiiuedn (Phenolic compounds)
fAfigvdmeTanmdrdnduiy arsiiuedniinuandilunisiueyyadaseidunuindify
Tunisdestunisiialsasie q sauddsaiiierdostunissnauuarlsaiesedu q
(Wattanathorn et al., 2021)
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Tneg (ow) A1Anats (Bare) wazlunnade oy, LRGN, LoUm) Hufivviosdululeide
sy Tueenidedld wu ne Suladide wua@e win wasdadnid (au alifidund, 2557)
fidnwarmmgnuaians lnenseveuduldduduuinnats a1 15-30 was wWisndn
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fflsrsanilunnialde (nsudaadunisinens, 2565) Salarseengnidde 1wy Snsiladiu
(Mitragynine) waztgiiulansenddnsalatdu (7-Hydroxymitragynine). mimdwﬁﬁqwéma
NFYINET WU UTIMN1NNTUIN ARBINITARUEN FNUNTBNIAU karAUaULABATE (Brown
et al., 2020; Henningfield et al., 2018; Kruegel & Grundmann, 2018; Singh et al., 2020;
Stanciu et al., 2019; Yusoff et al.,.2019)

thun (Centellaé asiaticae) Wluayulnsluned Apiaceae Fadulsluivniouvos
BBy WU Bufle Unianiu welutneiiufve duensALazowsninans (Brinkhaus et al,,
2000) 1#u “srasoudngana” Tudisueeing 9 wnmnessluedeunzglsy Saunddnuas
yangnuenan$iBulifian Fawudes Tuieagule sensondutedsu nawiunn fude
dn1 (Tang, Zhu et al,, 2020; AuLNESAIENT NRANL1d8AaUINS, 2560) msaaﬂqméﬁw Aty
vasthuniidnsaengvidvatnvany Wil wowdeilales wiaealeled uazansuszneuiiuedn
AflnuantAinmandineaannviate 1wy funisentay dusyyadass wasnszdunsaiing
ABaaLaU (Tang, Zhu et al,, 2020; Kim et al;, 2019; Gupta et al., 2020; Tohmé et al,,
2019; Lu et al,, 2021) adnnauUananativet oun daun1sonay arsanaaintuiaun
fgvdlunisdudinsndmweslalalaifineliiinnassniau James et al., 2020; Rahman
et al, 2021; Park et al,, 2020) fusyyadasy a1safninvssueyyadaseiigs drodestu
n1siinANLdeevawas (Gohil et al,, 2020; Kang et al,, 2019) wagnIzAuNITAIIN
ADAAALNAZSNYIUNG ANTanAANINTaNTEfuNITaiInBaRauLaE U TD L DI HouNa
(Hashim et al., 2019; Wei et al., 2019; Das et al., 2020) sisfiUselominnanisunnduay
guan TaundimsldlunisShwilseuazUreaguamvainuate wu Snwiukg Snwnlsaiini

wazUnjeauBIkaysEUUUTEEM (Antognoni et al., 2011; Gohil et al., 2010)
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1. Mmsafnanseangns

1) msmsguansanalunseviou

thnslunseviewsnaningae 95 % Ethanol 7idnsndau 1: 20 (wA) #7833 shaking
method 71 200 rpm gaumafivieaduiaan 3 $2lus (Faudasnin adss ydndvd, 2546)
thansatniildnsosdenszaiunsos Whatman no. 1 910ty szmesvinavaieeansig
Rotary evaporator #i 45°C ansafalunseviondild thluvinuiadae freeze dry ety
Ans1evisioly

2) MsmssuaETanalugaun

a

Faegndluthunfrinunsiuduiugn 4 uavouuieiionmgfi 45°C 1 Hunan
48 Fluadeuninazwis Tnediludaunuis 10 ¢ lumduns wazaiadaeg 95 % Ethanol
A8n51d9u 1: 20 (w/v) #2835 shaking method # 200 rpm gamgiivienluiian
3 §alus (Fauvasann Afss e, 2546) dansanaiildnsesionszatunses Whatman
no. 1 anthu sumeaiiagareeendas Rotary evaporator 7 45°C ansafinlutaundild
Wluvusiasg freeze dry ilothluiaseviseoll
2. MsUTuIasEIsUsznauiluedn (Total phenolic content, TPC) va4a1sann
Tunseviau wazansanalulaun
nswidsinaansUszneuTiueanianundaeds Folin-Ciocalteu assay (AawUaN
910 Thitipramote et al.,, 2022) lnglgtiunaisazalsunnsgiu Gallic acid uazansazaiy

fmeg19 Usuns 20t 1adiun Folin-Ciocalteu reagent (188314 10 win) U3uss 100 pl

i
=

NauliAU eyl 1 unil Nenniivied 9nUulRL.7.5% (w/v) Na,COs Usung 80 ul weu

9 Y

'
al

Tidiu waeneliliinufserfioa)ivientunan 30w wagdainninAinisaandunas
AU IAGY 765 nm
$ o/ 1 o o/
3. MIMgNSAUBYYadaszURssainlunseiou wazasaialudqun

a

1) MAAoUNVSIUDNABATzEY3T DPPH

MsnRdUgNEIUEYYABaTEA1833 DPPH TasTiunansazatuninsg iy Trolox
wazaTaza18@Ingne Usuing 10 pl naudvaisazals DPPH Usuias 190 ul wanlmdnnu
pg193aL51 AnduislilfiAnuiAsenfigugivies luanazdin Wuiian 120 uni

(2 F3lu9) nduthaninAinsganfulaeiiniugndu 515 nm (Thaipong et al., 2006)
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2) MIMAFRUMNYSIUBYLARAS

MIMAde UM NIAuDYYadasEdae3F ABTS TnuinIuuatsazany ABTS
YUnansazany ABTS waudua1sazais Potassium persulphate Tusnsigiu 1:1 (v/v)
MnduidAnujAzeigugiveodudite iWunat 15 $2lus 9rnduidesnsans ABTS e
ansazany phosphate buffer Tugnsiaau 1:20 (vAv) nnthuhlutage microplate reader
TdAn1sganauwatliiiu 1.000 wasthiunansazaeuinsgiu Trolox wara1savalefiognd
USuns 10 pl waufuansazats ABTS Usuins 190 ul maulidndustiasinga Aeldle
RnuFRsoniigagiiviesluiita Wunal 157 wasthunindAnsganduuasd mnuenady

734 nm (Thaipong et al., 2006)

NaIVBLAZIAUIY
1. YSunuansanalunsesnen uagansanatutaun
afnansoengrsanansadalunsevien wazansadaluthun Tnsadasesviazans
1 %iia Ao Lenuoa (Fthanol) antushansarnitlaiensivinazaioaisiaiss Rotatory
evaporator kay Freeze dry-wan1sfinuinuin @rsanalutiunliiovasnanan
(27.32+1.39%) e?fagmdwmﬁaﬁ’ﬂluﬂisﬁauaéwaﬁﬁaﬁﬁmwwaﬁﬁ (11.71+0.51% ; p<0.05)
(M15197 1)

o w

INNNANYINUITELAY Saha et al. (2018) ladnwinaIsanmansafganludun

<

MemYazaIgang 9 sufueniuea wudtasanaeniueannlulnunilsesasnaninigs
= { & '3 . . = < o v aa
uwagdanuansalunisezaigaisngulasinesiivess (Triterpenoids) Fuluansddgyid
9n5n19TIAINg e Ingianigluniun15A1UN1TENIEULAZNITINYILHD denndesny
HaN13AnY1vesIdel inudasanatutiunlnisvasnananganindeUTeuiguiu
ansafialunszviey vennitemueadautiugivinazatefiivsyansangdunsadnaiseen
£ =] = av Ay 1 [ LY =~ Ly 1%
grisniiY Feanunsaldlugddsiilaesinmnzauiazeradutadeniandwaliludiunla

HaKAnansaingandt anunsaasulidnsesavnananvesasainaniivduetivesruseney

Y

'
£y = a

WALV DINTWAZAINAILNTALUNITALAN8UDIENT UM Iaza18lY TuUuNTITanstas
& 6 Yy a o \ | Ao Y] ¢ & v = & Y ~
wasiueunlviiesasnandnigeninlunsevsuniiansdaniasendundn dududeyad

ADAAABINUNANITINEN
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A15199 1 USuuansanalunseviay wazalsanalutun

#15ana Sagaznanin (w/w) AN

Tunszviay 11.71+0.51° YDAV IMUATU

a a %2’ A
AbVYIDUUINALNR DN

Tuthun 27.32+1.39° e linie

GIORRIRTEY

WA MeanS.D. (n=5) fendnusiusiiein (a, b) wampuuanssiuresasaiauiay

o o o

wiin Tudruvesivsiiafeny daamunnasiueg9ltedfgi (ttest; p<0.05)

2. Usaaansusenauiuedn (Total phenolic content, TPC) aasansannlunszyviou
wazasaimtutaun

MesIzAiion TPC Yesansanslunssiion Lazansanaluthun sesvhazans
wuansatalunsevioudiadnsae Ethanol aglé TPC (166.81 + 9.20 mg GAE/g extract)
wnniansatalutiunfiaingag Ethanol (33.52.+ 1.72 me GAE/s extract) agnsditedfy
N9EdR (p<0.05, AUATIT 2)

91N91U38809 Sae-Tan et al. (2013) 5789131 TRC vaslunszvieufiadndie
levueaiiA@degil 170.24 + 8.35 mg GAE/g extract @agsnitiivayulnsdu q
fvnsane WneanzdewFoudisuduluthundiden TPC agjﬁ 33.52 + 1.72 mg GAE/g
extract Faunnadatuegaived1dm1ana waznuidoues Ling et al. (2017) wuin TPC
maﬂumwiamﬁﬁma?iaa%iﬁ 166.81 + 9.20 mg GAE/g extract %aqﬂﬂdﬂuﬂ’wﬂaéwﬁ
HodAgy Iny TPC maﬂuﬁ”mﬂ‘lumuiﬁ’aﬁswmm'jﬁaﬁ 33.52.+ 1.72 mg GAE/g extract
aonndastunansinwivensiftssylunsgvisnd TRC gsnialuthunesaiifuddny v
nansAnuiiniuinlunsrtenilen TPC ﬁqqniﬂ (166.81+ 9.20 mg GAE/g extract) \ile
JFleusuluthun (33.52 + 1.72 me GAE/g extract) a81aiifadfyvneadn (p<0.05) F9819
Junauianesruszneuninaiveslunsevieudiflansiiuednluuiutaminni n1si
Tunsevioudidn TPC gendienavadfednenmiigendnlunisdueyyadassuaznislilu

WA A ILESUDNMT AT



Published Online: 30 OCT 2024
8

A15199 2 USuauasusenauiluednianunveeasanalunseviay wazansanatutiun

dsana Usurauiluadn e
Tunszviou 166.81 + 9.20° mg GAE/g sample
Tuthun 3352+ 1.72° mg GAE/g sample

U

v a & @ al [y 1 [y
nUBLRR Mean+S.D. AlgnwIeniNunlan (a, b) Tu column LAgIRULEAIAINULANATAY

'
Y

pg19lited AN (t-test; p<0.05)

o

3. mi‘wmaammqw‘éﬁmamﬂa§aiwuaamiaﬁ’mi‘umwiam wazansanalutiun
878 DPPH uags ABTS

MNNMIMAaBIqVsAUoyyaBasEUadansaialunsyvion Lavansadaluthun ¢eds
DPPH fizansazatsfiod sild 0.1 fiaddns wileiUSouiiisufudinisganduunasues

Ethanol idunasnmiuay (Ac) Beuansansogaznisdudwesasainlunszvion wazasain

a £

Tutaun wud arsaiena 2 ¥ia danSaseuLadase DPPH dsiuseeliteddgy (p<0.05)

Inansarialunseviensag Ethanol Slgvisatewsladase DPPH.(137.70 = 7.59 mg TEAC /g extract)
Annansadaluthundiafngaefmirazaieifeatiu(35.69 + 1.16 mg TEAC /g extract ;
p<0.05)

I1NN1TUAABIUBY Srimoon et al. (2020) wudrarsadnainlunseviewiian Total
Phenolic Content (TPC) ganinansafnaniiady 4 Fsaanadosiunisinuves Aryal
et al. (2019) Ainvinansiuednuazarsnalausesduasnanifiuny madalunsdiu
ouyadasyesiiv fansiiuednimariiianuannsalunsuisnadidnasou silfaiunsn
é’J’U5@aqga%aaﬂé’asﬁaﬁﬂszﬁw%mw 4aNATNL 1NN1ANEIY8Y Belinda et al. (2019)
wuin NemaneuilndislaT TPC-way Total Flavonoid-Content (TFC) gesfnazdiqnsduoiya
Saseimion nsinvuvarduandiidiufsmnudiiussewingen TPC wag TFC Augvidiu

adase BeaunIninlanaeds DPPH 1aa1niulde-Dasguptaand and De (2006) Anwl
qSdueyyadaszds DPPH wuitasaianldsivinazatesie Ethanol dA1snniign
Fsapnndpafiunsdnyide

dvdumsfnwigvdiueuyadaseiieds ABTS vesansarinlunsevien uazasadin
Tuthun wui ersadais 2 ¥ia ffqnd ABTS snsfuetneiitedfey (p<0.05) Tnsansafia
Tunseviewse Ethanol fiquddueyyadasy ABTS léfflaamiiiy 219.91 + 1.08 mg TEAC /g

extract s9saqnasanalutaun (108.75 + 2.57 mg TEAC /g extract) (miwﬁ 4.3)
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a

n13AnY1ves Rebaya et al. (2015) lanagdeugnsaueyyadasyued Halimium

v [

halimifolium 1agl435 DPPH, ABTS wag FRAP wuin grisduayyadasilninuduiusiv
YTunuarsiluednuagranliueeaiegluiiy lngaisadnnie Ethanol Tinaanigaluy
n15NAdaU ABTS 8n719 n1sAn®Ives Utami et al. (2020) laguduin TPC way TFC

]
a1 1

\uansdAgyfidenasiogniiueyyadassluasaiafivwainvaayie

M13199 3 WANITNAFRUMNSAURULAGaTEvesaNTainlunsEvian wazansadaludaun

728735 DPPH wagid ABTS

d1561a qw‘éﬁ'\ua%aﬁaiz Vel
DPPH ABTS
lunsevion 137.70 « 7.59° 219.91 + 1.08° mg TEAC /g sample
Tuthun 35.69+ 1.16° 108.75 + 2.57° mg TEAC /g sample

L a

6 & a Ly 1 [y
WUBLRR Mean+S.D. fNEIINNUNLAN (a, b, C) 11 column LRgINULEAIAIIULANAIIAY

CY

pg9lted zyﬁ (t-test; p<0.05)

A3UNANI3IY
nsnwudSeuiisugrinsdanineesansadalunserennazasatnluthunnudi
ansanalutiunlinananginitegrelidedfey (27.32+1.39% Weudu 11.710.51%;
p<0.05) unansanalunserondusurusanasusznauNuedn (Total Phenolic Content,
TPC) (166.81£9120 mg GAE/g extract) gendansafialutiun|(33:52+£1.72 mg GAE/g
extract; p<0.05) LLasﬁqw‘éﬁma%a%aizﬁﬂdw (137.70+7.59 mg TEAC/g extract \guAy
35.69+1.16 mg TEAC/g extract; p<0.05) fetiuasarintunsyvsuuandiidiuisslovina
Fanwilaaunifluduastszneuiluednuszguiiuenyadasy usegralsfinuasld

meAUsElins Tuilon undug

dalauaue

1. msfinwedaelumsnnalnmsinuesasesngrislusziuwaduaziaana
dielidnlafanszuiunisiianseengiinasefanssa

2. mfnwaswolumsfnmmsnedeuauannsalunsuntionsadimiaan
Anudsmeiinainiedseyyadasy Wy mswmaumié’ué’j’jamst,ﬁma%alamaﬂ%a

(Hydroxyl radicals) visegiUaseanlan (Superoxide radicals) $3u84n15UsEUANNAINNTD
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o [

lumsanszaunisiinlalaesoandiadu (lipid peroxidation) Fadutladedfgynineites
AUNSHEBUANINYDININLI
3. NNSANEIATIABDLUAITWAIUINAR S URNAULUULTY ASY sy nalatufdasans

IMNIUNTEVN Warasanalutiun

378N1581984

NIuAUATUNNSINGNT. (2565). NIeviox Avayulnsiasygaln.
https://www.doae.go.th/doaemedia/nseviou-NyayulnsiAsuyg/

AMZLNETAERNS LINEduAaU N (2560). Uaun. @uAuaN https://thaicam.dtam
.moph.go.th/wp-content/uploads/2021/-2564.pdf

i adiftuntd. (2557). Fonssalilviaszmalne. drdinanmenssalldl drinidenseysng
Unluasiugig nsuenenuLmswId dndvn waeiugig.

ifiss Aidind. (2546). madanshulaeldihadaneiuuesnnvesiiniioanUimuide
Erwinai carotovora subsp. Carotovora mmqﬂiﬂLiiﬂLaﬂuﬁﬂmm%mUa N9
AWUFY, 1, 10-18.

Antognoni, F., Perellino, N. C., Crippa, S., Dal Tosa, R., Danieli, B., Minghetti, A,, . . .
Pressi, G. (2011). Irbic acid, a dicaffeoylquinic acid derivative from Centella
asiatica cell cultures. Fitoterapia, 82(7), 950-954.
https://doi.org/10.1016/j.fitote. 2011.05.008

Aryal, S., Baniya, M. K., Danekhu, K., Kunwar, P., Gurung, R., & Koirala, N. (2019). Total
phenolic content, flavonoid and antioxidant potential of wild vegetables from
western Nepal. Plants, 8(4), 96. https://doi.org/10.3390/plants8040096

Belinda, N. S., Swaleh, S;; Mwonjoria, K. Ji, & Wilson, M.-N. (2019). Antioxidant activity,
total phenolic and.flavonoid content.of selected Kenyan medicinal plants,
sea algae and medicinal wild mushrooms. African Journal of Pure and
Applied Chemistry, 13(4), 43-48. https://doi.org/10.5897/AJPAC2018.0775

Brinkhaus, B., Lindner, M., Schuppan, D., & Hahn, G. (2000). Chemical, pharmacological
and clinical profile of the East Asian medical plant Centella asiatica.

Phytomedicine, 75, 427-448. https://doi.org/10.1016/50944-7113(00)80065-3



Published Online: 30 OCT 2024
11

Brown, P. N., Lund, J. A., & McClure, P. J. (2020). Identification and quantification of
mitragynine, 7-hydroxymitragynine, and mitraphylline in samples of Mitragyna
speciosa (Kratom) leaves, raw materials, and finished products using liquid
chromatography with ultraviolet and tandem mass spectrometric detection.
Journal of AOAC International, 103(4), 1009-1024.

Das, A, Datta, S., & Roy, D. (2020). Enhanced wound healing activity of Centella
asiatica extract by stimulation of fibroblast proliferation and collagen
synthesis. Phytomedicine, 74,-152924.

Dasguptaand, N., & De, B. (2006). Antioxidant activity of some leafy vegetables of
India: A comparatives study. Food Chem, 101, 471-474.

Gohil, J,, Patel, A., & Gajjar, A. K. (2010). Pharmacological review on Centella asiatica:
A potential herbal cure-all../ndian J-Pharm Sci., 72(5), 546-556.
https://doi.org/10.4103/0250-474X.78519

Gohil, K. J,, Patel, J. A; & Gajjar, A. K.(2020). Pharmacological review on Centella
asiatica: A potential herbal cure-all. Indian Journal of Pharmaceutical
Sciences, 82(2),:251-263.

Gupta, R., & Malhotra, P. (2020): Efficacy of Centella asiatica in wound healing:

A randomized, double-blind, placebo-controlled trial: Journal of Cosmetic
Dermatology, 19(7), 1703-1709.

Hashim, P., Sidek, H.; Helan, M. H., Sabery, A., Palanisamy, U. D., & Itham, M. (2019).
Triterpene composition and bioactivities of Centella asiatica. Molecules,
26(7), 1496.

Hassan, Z., Muzaimi;M.,-Navaratnam, V:, Yusoff, N._H. M:;-Suhaimi, F. W., Vadivelu, R, . . .
Maller, C. P. (2022). From Kratom-to Mitragynine and its derivatives:

Physiological and behavioural effects related to use, abuse, and addiction.
Neuroscience & Biobehavioral Reviews, 126, 18-34.

Henningfield, J. E., Fant, R. V., & Wang, D. W. (2018). The abuse potential of kratom
according the 8 factors of the controlled substances act: Implications for
regulation and research. Psychopharmacology, 235, 573-589.
https://doi.org/10.1007/500213-017-4813-4



Published Online: 30 OCT 2024
12

James, J. T., Dubery, I. A, & Sirdaarta, J. (2020). Centella asiatica modulates
inflammatory pathways in monocytes derived from human THP-1 cells.
Journal of Ethnopharmacology, 248, 112316.

Kang, H. J., Lee, M. S., & Seo, Y. R. (2019). Evaluation of the antioxidant potential of
Centella asiatica extract using in vitro and in vivo models. Journal of
Medicinal Food, 22(4), 407-414,

Kim, J. H., Jeong, S. M., Kwon, J. H., & Kang, J. H. (2019). Antioxidant and anti-
inflamlmatory effects of madecassoside in human skin keratinocytes.
International Journal of Melecular Sciences, 20(14), 3530.

Kruegel, A. C., & Grundmann, O. (2018). The medicinal chemistry and
neuropharmacology of kratom: A preliminary discussion of a promising
medicinal plant and analysis-of.its potential for abuse. Neuropharmacology,
134, 108-120. https://doi.org/10.1016/j.neuropharm.2017.08.026

Ling, A. P. K,, Chan, W.Y., & Chye, F. Y. (2017). Total phenolic content and antioxidant
activity of Mitragyna speciosa Korth. extracts. Journal of Medicinal Plants
Research, 11(10), 197-203.

Lu, L., Liu, S., Lin, X;; L, Y., & Zhang, Z. (2021). Asiatic acid promotes wound healing
by enhancing collagen synthesis and angiogenesis via the TGF—B/Smad
signaling pathway. International Journal of Molecular Medicine, 47(2), 51-60.

Office of the Narcotics Control Board. (2021). Guidelines for the use of Kratom.
http://www.oncb.go.th

Park, J. H., Kim, J. H., Kim, S H., & Ahn, E. K. (2020).- Inhibition of pro-inflammatory
cytokines by:Centella asiatica extract.in-lipopolysaccharide-stimulated RAW
264.7 macrophages.. Immunopharmacology .and Immunotoxicology, 42(4),
396-403.

Rahman, M. A, Islam, M. S., & Choudhury, M. E. (2021). Anti-inflammatory properties
of Centella asiatica extract in rat models of rheumatoid arthritis.

Inflammopharmacology, 29(2), 403-413.



Published Online: 30 OCT 2024
13

Rebaya, A., Belghith, S. I., Baghdikian, B., Mahiou, V., Mabrouki, F., Olivier, E., . . .

Ayadi, M. T. (2015). Total phenolic, total flavonoid, tannin content, and
antioxidant capacity of Halimium halimifolium (Cistaceae). Journal of Applied
Pharmaceutical Science, 5(01), 52-57.

Sae-Tan, S., Kukongviriyapan, V., & Prawan, A. (2013). Total phenolic content and
antioxidant activity of selected Thai medicinal plants. International Journal of
Pharmacognosy and Phytochemical Research, 5(4), 275-280.

Saha, S., Roy, P., & Khuda-Bukhsh, A.-R:(2018). Evaluation of the triterpenoids of
Centella asiatica (L.) Urb. on lipopolysaccharide-induced nitric oxide
production in RAW 264.7 macrophage cells. Journal of Ethnopharmacology,
213, 89-99.

Singh, D., Narayanan, S., & Vicknasingam, B..(2020). Traditional and non-traditional
uses of Mitragyna speciosa-(Kratom):-A survey of the literature. Brain Research
Bulletin, 153, 1-16:

Srimoon, R., Anartgnam, P., & Tilarux, P. (2020). In vitro inhibitory efficiency of
ventilago denticulata willd. dried leaves extract on alpha-glucosidase, alpha-
amylase and lipase and antioxidant activities. Science & Technology Asia,
25(4), 135-149.

Stanciu, C. N;;.Gnanasegaram, S. A,, Ahmed, S. |., & Penders, T. M.-(2019). Kratom
(Mitragyna speciosa): Friend or foe?. Prim Care Companion CNS Disord, 21(2),
19nr02447.

Tang, B., Ling, C. Q., & Wei, F.(2020). Centella asiatica and its applications in anti-
aging: From basic research to clinical trials. International Journal of Molecular
Sciences, 21(6), 1898.

Tang, B., Zhu, B., Liang, Y., Jiang, J., & Li,Y. (2020). Centella asiatica: A comprehensive
review of its traditional uses, phytochemistry, pharmacology, and toxicology.
Journal of Ethnopharmacology, 258, 112843.

Thaipong, K., Boonprakob, U., Crosbyb, K., Cisneros-Zevallosc, L., & Byrne D. H. (2006).
Comparison of ABTS, DPPH, FRAP and ORAC assays for estimating antioxidant
activity from guava fruit extracts. J. food Compos. Anal., 19, 669-675.



Published Online: 30 OCT 2024
14

Thitipramote, N., Imsonpang, S., Sukphopetch, P., Pradmeeteekul, P., Nimkamnerd, J.,
Nantitanon, W., . . . Chaiyana, W. (2022). Health benefits and safety of red
pigmented rice (Oryza sativa L.): In vitro, cellular, and in vivo activities for hair
growth promoting treatment. Cosmetics, 9(6), 111.
https://doi.org/10.3390/cosmetics9060111

Tohmé, M. J., Giménez, M. C., Peralta, I. E., & Colombo, M. I. (2019). Antioxidant and
anti-inflammatory activity of phenolic compounds from Centella asiatica.
Journal of Ethnopharmacology; 231, 480-487.

Utami, Y. P., Yulianty, R., Djabir, Y..Y., & Alam, G. (2024). Antioxidant activity, total
phenolic and total flavonoid contents of Etlingera elatior (Jack) R.M. Smith
from North Luwu, Indonesia. Tropical Journal of Natural Product Research,
8(1), 5955-5961. http://www.doi.org/10.26538/tjnpr/v8i1.34

Wattanathorn, J., Muchimapura, S., - Thukhammee, W., Wannanon, P., & Tong-Un, T.
(2021). Phytochemical composition and biological activities of Centella
asiatica. Journal of Traditional and Complementary Medicine, 11(4), 379-387.

Wei, Z., Zeng, Y., Zuo, L., & Li, X..(2019). Topical application of Centella asiatica
extract improves wound healing in rat skin. Phytomedicine, 62, 152940.

World Health Organization. (2013). WHO. tradlitional medicine: strategy: 2014-2023.
https://www.who.int/medicines/publications/ traditional/trm_strategy
14 23/en/

Wicke, M. A,, Thapa, B., Schmidhammer, L., & Efferth, T. (2023). Therapeutic potential
of medicinal plants-in-skin rejuvenation. Frontiers in Pharmacology, 13,
1234567.

Yusoff, N. H. M., Suhaimi, k. W., Vadivelu;-R. K., Hassan, Z., Rumler, A, Rotter, A,, . ..
Maller, C. P. (2019). Chronic Mitragyna speciosa (kratom) use is associated
with reduced pain and mood disturbances, but enhanced cognitive

performance in regular users. Journal of Ethnopharmacology, 232, 232-238.



