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(In vitro experimental research) Tngnisinlwauwisiaz lnaaauiaingie
wnwuldlluansaiaveu wavienansdday Ae (E)-4-(3',4-dimethoxyphenyl)
but-3-en-1-ol (DMPBD) wag (E)-4-(3',4'-dimethoxyphenyl) but-3-en-1-
ol dimers (DMPBD dimers) saemaduiflasulans il nadevansitlalunséiuds
9a%w C. albicans #8733 agar well diffusion wazaruifufivsowaduzise
%9910 (Human oral epidermoid carcinoma cell line; KB cell line) A875
MTT assay ToyaifeUinaitlsigniesesisneafiimnssaun (descriptive statistics)
uazVRABUMNLANANTBIUsEAEN MNsSudaseinanduiiegdlagliai
AMTAATIZAANULUTUTIUNIUAYY (One-way ANOVA)
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ABSTRACT
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Objective

Methods

Results

asafianenuaninaanaunsadudade C albicans anududu 5,000
way 10,000 pe/mlL veuzdians DMPBD Fudadeldfaadatu 1,000 5,000
way 10,000 pg/mLIﬂEJQwéﬂ’liguEJSQ‘Uaﬁﬁ‘jﬂﬁaﬂmiﬁm’mLLMﬂﬁiﬂﬂaﬁjﬁﬂﬁﬁﬂﬁﬂﬁi‘g
n19adR (p < 0.05) lawFeuifisuiu fluconazole d@wasataneIuain
Iwauauay DMPBD dimers liuamguislunisdudaios C. albicans aghadl
tfuddey dvfunamsnaaeugrsanaiufiviowaduzswesunnuin DMPBD
fidmnududuveasiiannsodufinseiyvensadlidesas 50 (c,)
Aflanfie 64.99 ug/mL mumdie asafneulnaaauazlnausts wasd
Anausnestueesdifedfyneedia (p<0.05) Weifisuiiu Doxorubicin
ansafanetuaninaanuay DMPBD aunsadudaie C albicans | way DMPBD
fiszansamlunstiudinsaiyivinveswaduzieosnyin KB cell line
(Human oral epidermoid carcinoma cell line; KB cell line) iéfﬁﬁqm
sovanfe asatavenuanlnaanuazlnauiiniudidu Tuvaedi DMPBD
dimers 1ﬂﬁqw§§u§q

Iwa WilaTr7iuess DMPBD DMPBD dimers

The active compounds from Zingiber cassumunar (Plai) are phenylbutenoids,
which exhibit analgesic effect, anti-inflammatory, antimicrobial and
anticancer activities. Oral cancer and denture stomatitis are dental
problems causing pain and health impacts.

To evaluate the antimicrobial activity against Candida albicans and
cytotoxic effects on oral cancer cells of the Plai extracts and active
compounds.

This study was designed as an in vitro experimental research. Dried and
fresh rhizomes of Zingiber cassumunar Roxb. (plai) were extracted
with hexane to obtain crude extracts. The major compounds,
(B)-4-(3,&-dimethoxyphenylbut-3-en-1-ol (DMPBD) and (E)-4-(3',4'-dimeth
oxyphenyl) but-3-en-1-ol dimers (DMPBD dimers), were further isolated
using column chromatography. The obtained substances were evaluated
for antimicrobial activity against Candida albicans using the agar well
diffusion method, and for cytotoxicity against human oral epidermoid
carcinoma cells (KB cell line) using the MTT assay. Quantitative data were
analyzed using descriptive statistics, and differences in inhibitory efficacy
among groups were determined by one-way analysis of variance (ANOVA).
The crude extract from fresh plai rhizomes inhibited C. albicans at
concentrations of 5,000 and 10,000 pg/mL, whereas DMPBD showed
inhibitory effects at 1,000, 5,000, and 10,000 pg/mL. The inhibitory

activities of both substances were significantly different (p < 0.05)
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Conclusions

Keywords

5
0
compared with fluconazole. In contrast, the crude extract from dried
plai and DMPBD dimers did not exhibit significant antifungal activity
against C. albicans. Regarding cytotoxicity Human oral epidermoid
carcinoma cell line (KB cell line), DMPBD demonstrated the most
potent activity, with an IC,, value of 64.99 pg/mL, followed by the crude
extracts from fresh and dried plai. The differences in cytotoxic effects
were statistically significant (p < 0.05) compared with doxorubicin.

The crude extract from fresh plai and DMPBD were able to inhibit
C. albicans, with DMPBD showing the most potent inhibitory effect on
the growth of human oral epidermoid carcinoma cells (KB cell line),
followed by the crude extracts from fresh and dried plai, respectively.
In contrast, DMPBD dimers exhibited no inhibitory activity.

Plai, Phenylbutenoid, DMPBD, DMPBD dimers.
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carcinoma cell line (KB cell line) : CLS300446

Intervention fe asanAAladfiusea
nudlna
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1.3 n1svadauans: TLC Silica gel60
F254, UV-cabinet, PCR 96 well plate

2. @1sadl
2.1 n13dNA/uendns : Hexane,
Ethyl acetate
22 n1snagau Methanol,

Chloroform-d1, Methanol-d4, Ethyl p-methoxy
cinnamate (EPMC, internal standard for gNMR),
Doxorubicin, Fluconazole

3. a'lWﬁLgﬂw‘lg'l’a: Mueller Hinton agar

4. L“lg'l’aﬁw%ﬂﬂam Candida albicans
DMST 5815 (ATCC 10231)

5. wasTldnagay Cytotoxicity: Human
oral cavity carcinoma (KB; CLS300446)

5n15ANY

1. nsanauazuenalsainyvilag
Wnslwaws (150 nsu/vaa) wazlwaanua
(170 nfu/v70) anneglengulusniid 1 nude
5 fiadans fedd sonication 4 ASa 9 a¥ 30 il
I1ndunsouazsymesvazatesae rotary
evaporator l9asainne1u (crude extract) Ul
weneaAaY column chromatography (silica gel
60; mobile phase: 5-30% ethyl acetate Tu
hexane) wanTI1380UM8 TLC (silica gel 60 F254,
UV 254 nm)

i 1 A) Twawss, B) Iwaan, C) ansananeiulna, D) n15911 column chromatograph,

E) nsvn@ausiy TLC

2. mMsfigadiendnualvesansdnfey
Auenls

asfinenldaggnussifiuanuuigns
\Josduse TLC, melting point WaEALATIZWAY

watadugs Wu GC-MS, 'H NMR uagwuinans
U3gvd 2 wiladuenlavnaisariavey Ao DMPBD
wag DMPBD dimers (0 2)

X A
H;CO H,CO
OCHs OCHs
(E)-1-(3,4-dimethoxyphenyl)butadiene
(DMPBD) trans-3-(3,4-Dimethoxyphenyl)-4-[(E)-

L 3',4'-dimethoxystyryl]cyclohex-1-ene

g OCH,

OCH,

cis-3-(3,4-Dimethoxyphenyl)-4-[(E)-
3',4'-dimethoxystyryl]cyclohex-1-ene

95
H;CO

OCH,

g OCH;

OCH;

(DMPBD dimers)

AW 2 TAs9a%13w03 DMPBD way DMPBD dimers
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3. nrsvadeugniadtuaiuisaly
nsvhanede C. albicans; in vitro test

harsananeruvesing DMPBD uasz
DMPBD dimers Iﬂmmaaquﬁumiﬁugu%
C. albicans (ATCC 10231) A18735 agar well
diffusion Ul Mueller Hinton agar lngiUSauLiieu
U fluconazole wag DMSO wazsien 3 ads

4. msnedeugniauduiivielwad
uiSafasUn; in vitro test

Unarsananeruvesina DMPBD uag
DMPBD dimers lunaaauguianuiufivioinad
uzi3eeaUn Human oral cavity carcinoma (KB)
cell line gl MTT assay Liguniugn Doxorubicin
Fafundungifangu anthracycline Aifigndse
KB cell line™ uaziinalnniseengislagnisunsnd
i DNA wazdiuds topoisomerase Il @walifiin
AULEEMIEUDY DNA LAZNITANUUDUYAALUY

(13)

apoptosis™ wagmvinazanenaniawiadanenlsn

(dimethyl sulfoxide ;DMSO) Tagvingn 3 ada

238555UABUATANITNNNEEANT V9
NAUAIDE1

ndellaNIuNTRNTaNSUTeRsYsIIU
N1939821NAULNITUNITIVYLALATHSITY
NITUNTUANY MUNBLAYTUTDN 2/2566 SHALATINS
¥y 3/2566 Fuiifuses 24 fuau w.A.2566

n1sAATEdaya

nansdudadies) C. albicans uasiwad
wziSsresUngninauelagldadfinssaun loun
Auaduazadnidosuuinsgiu nduing
Azl szansainvesasadauazalsdingy
mnlwalunisdudagadnuasiwadusfetestan
IngldadfAweonu1y Ao one-way ANOVA uaz
dlenuauuanaisegefiteddy Fadinsieze
#osY Post Hoc wila Scheffe test \loszynay
funndnafudaau

NANTSANEN

1. nanisnadeugrslunisiudution
C. albicans

nsnageunsiudadesn C. albicans
lavasananerulnaadauazlnauis DMPBD
dimers uag DMPBD #imuidudu 1,000 5,000
10,000 pg/mL wag fluconazole (positive control)
#i 250 pg/mL e (15197 1 wazamii 3)

M15199 1 WSguWieu Inhibition halo Tun1sdudads C. albicans ¥8%a15kwa way Fluconazole

Microbial Candida albicans p-value
#13 Inhibition halo (mm.)
Crude lwaan (ug/mL) 1,000 <6
5,000 12+0.5 <0.001
10,000 16+1.0 <0.001
Crude lwausis (ug/mL) 1,000 <6
DMPBD Dimers (ug/mL) 5,000 <6
10,000 <6
1,000 <6
5,000 <6
10,000 <6
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A15199 1 WSguieu Inhibition halo Tuniséudadie C albicans vesansina wag Fluconazole (59)

Microbial Candida albicans p-value
a9 Inhibition halo (mm.)
DMPBD (pg/mL) 1,000 8+0.5 <0.001
5,000 9+0.5 <0.001
10,000 10+0.5 <0.001
Fluconazole 250 pg/mL 26+1.0
10% DMSO <6

v

M8 DMSO, dimethyl sulfoxide

AWt 3 wan1snedeunsiudadie C. albicans Tng3a agar well diffusion

A ANUNTUYO9EIT 1,000 pg/mL, B way C: ANUudUYe9@1s 5,000 pg/mlL wag D wag E: Audy
Juv9as 10,000 pg/mL lag 1 wse 12 fe a1saiavenulnadn 2 wie 13 Ae a@rsanarenulnauis
3 %39 14 A9 DMPBD dimers tag 4 %39 15 Av DMPBD

NP5 1 UAAIHANITVIAdDUGVS I
mstfudadesn C albicans feansafinneulnaan
a1sananerulnawsis DMPBD dimers DMPBD
fimnadudu 1,000 5,000 10,000 pg/mL uaz
Fluconazole 7 250 pg/mL Wu31 inhibition halo
yasansataveulnasn finnududu 1,000 ansada
venulwausiawaz DMPBD Dimers yinA it 3
Atfesndt 6 fiaduns uanaitlifanslunisdu
L%@i'] C. albicans il positive control
fian 26+1.0 fiaduns Tneansadanerulnaand
AMIGUTU 5,000 10,000 pg/mL way DMPBD
mnanududy awnsadudadio ¢ albicans 14
dothdeyairiulusunsu SPSS wuindeyaiinig
LANUKAIWUUUNG (normal distribution) T30

NAABUAIY One-way Anova WU Fluconazole
ﬁqw‘éé’uéy'd C.albicans qqﬁqm WATKANAIDIN
nnngueeaivedfyn1eadia (p < 0.05)

Crude lwaanfimnududy 5,000 way
10,000 pg/mL Tvisdudadeldgeningy crude
Iwaus Dimers ognsfifod1fey veusdl DMPBD
10,000 pg/mL uaAqY3A vl DMPBD 1,000 pg/ml
ke DMPBD 5,000 pg/mL uannaluszAuUIUNaNs
uazldfimuunnsnsiuegsiidedfgy

Tumenduriu ngu crude Tnawisnsedu
AULGLUY DMPBD dimers ynngu wag DMSO idl
AsLAnAeTuNeadR waglifiquidudessng
HiledAry
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3. Mseszsgnanulufivaowad
< ]
U9TBIUIN
manegeugrisauduiivrewadllou
(primary screening) lagasannuneiulnadn
ansanavenulnauis DMPBD wag DMPBD dimers

ARUTUTU 1000 pg/mL wag doxorubicin
100 pg/mL TIEAIANNLTUTLINaRDNTEULS
a o saly =
nsiwduveswadfisesay 50 (C, ) Jwnaey
P30 MTT assay loNa (11571991 2 wagnnd 4)

A9199 2 Lansnaspearn1siudumas (Cytotoxicity) Wazan IC, , vosEsEinn1e] nlwa

#13 % cytotoxicity p-value IC_ (ug/mL) p-value
ansanavenulnagn 83.8+0.4 0.896 91.5+0.57 (n=3) <0.001
ansanavenulnauis 80.5+0.6 0.003 214.4+1.53 (n=3) <0.001
DMPBD 80.0+0.3 0.001 65.0+1.42 (n=3) <0.001
DMPBD dimers 13.4+0.3 <0.001

Doxorubicin 83.4+0.3 3.6 +0.04 (n=3)

1% DMSO 4.1 <0.001

Anee IC,; half maximal inhibitory concentration, DMSO; dimethyl sulfoxide

Simulated dose-response with error bars (triplicates simulated)
Top=100%, Bottom=0%, Hill=1

100

80

60

40

% Viability (mean + SD)

20

== Fresh plai crude (IC50=91.5 ug/mL)
—— Dried plai crude (IC50=214 pg/mL)
—— DMPBD+ (IC50=65 pg/mL)

—— Doxorubicin (IC50=3.59 pg/mL)

10° 10*

102 10°

Concentration (pg/mL)

AN 4 LandUlAIAMUFINUSIEINANUTNTUYRIENTAUN IO UAUDINNTIINET (Dose-Response

Curve) lngdrapenavesansannangg Ninenudidinvoaraaugissesiinaia KB cell line

maAfaveTulnann 1,000 ue/ml msaiAMeIUlnA 1,000 p/ml  DMPBD 1,000 jig/mL DMPED Dimer 1,000 pg/mL

KB cell line mAfaeIInaan 91.549 pg/mi dvsdinverulnAuia 214,432 py/ml DMPBD 64.993 pg/ml.  Doxorubicin 3.593 pg/mL

AN 5 LanIn ALz ansnndslasualsnaaau 24 H2lug Anndavsns 200 in Ing A)-E) wandna

ANTNAEBY Yocytotoxicity (primary screening) wag F)-J) Laman1suni IC,,
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s fesaznisdudaead 1dgns
%Cytotoxicity = (1-OD sample /OD control) x 100
Taedl OD sample fie ANUMUIMULLASTEIYAET
lasuansvaaeu wag OD control Aim AIMUBUILLLY
wasvaswadAIUAY (Sauay 1 DMSO)

nsAuImAT IC (Anududuiiduds
maasgAulaveswaals seuaz 50) laannnisasng
dose-response curve 1AgINAMUUNTUVDIAS
(ug/mL) UuWNU X WAz SoUazved cytotoxicity
vuwnu Y 14 nonlinear regression (4-parameter
logistic model) WugoWAWIS GraphPad Prism
e C,, |

namil 4 @uldananatisdn IC_ Tag
iudsiaeite Doxorubicin fgssudsnswianiule
YouwaduINgn dMl1idufe DMPBD ddufe a1sarin
neulnaan wazdilenfeansannneulnaui

9100157991 2 nnadeuaulufie
AewaaLzISoIUINmeds MTT assay (primary
screening) wuin ansafaneulnaan fqvdtud
gean (Fowaz 83.8) lndlAgaiu doxorubicin
(Yova 83.4) vaur#l DMPBD dimers Hf1sniian
(Sovay 13.4)

Mnransinnsentou lddndon ansd
fi¥avaznstudumadunnnin 50 WA ansafaveny
Iwadn a1sanaverulwawis @15 DMPBD wag
doxorubicin wiieulunaasunien ic., siald
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