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Abstract
Background and Objectives: Glochidonol, a bioactive compound isolated from Glochidion acuminatum, has been
traditionally recognized for its analgesic, antipyretic, and diuretic properties. In recent years, scientific
investigations have revealed that Glochidonol also possesses a broad spectrum of biological activities, including
anti-inflammatory, antibacterial, antioxidant, and anticancer effects. These properties make it a promising
candidate in the search for novel agents to combat emerging threats from drug-resistant microorganisms.
Opportunistic bacterial pathogens such as Pseudomonas aeruginosa, Acinetobacter baumannii, Escherichia col,
Klebsiella pneumoniae, and Staphylococcus aureus are increasingly responsible for healthcare-associated
infections, especially among immunocompromised individuals. Infections caused by this group of bacteria are
often severe and tend to develop into bloodstream infections (septicemia), which may lead to serious complications
or death. This condition reduces the effectiveness of antibiotics in the tetracycline group (such as Oxytetracycline)
and the penicillin group (such as Ampicillin), rendering them less effective or ineffective.Opportunistic bacteria have
developed various mechanisms of antibiotic resistance, such as producing drug-degrading enzymes, reducing
membrane permeability, and most importantly, forming biofilms, complex structures composed of extracellular
polymeric substances (EPS) secreted by the bacteria to encapsulate themselves and neighboring cells within the
community. This protective matrix enables the bacteria to survive under unfavorable environmental conditions and
adhere firmly to surfaces such as wounds or medical devices, making biofilm formation a key factor that accelerates
the high incidence of antibiotic resistance among opportunistic bacteria. As conventional antibiotics such as
Oxytetracycline) and Ampicillin) become less effective due to these resistance mechanisms, the development of
new therapeutic strategies is urgently needed. One promising approach is the combination of natural bioactive
compounds with existing antibiotics to restore or enhance antibacterial efficacy. Natural products like Glochidonol
are of particular interest because they may disrupt biofilm formation, increase bacterial membrane permeability, or
inhibit resistance-related enzymes, thereby potentiating the activity of conventional antibiotics. Therefore, the use
of Glochidonol in combination with antibiotics may represent a new therapeutic alternative and constitutes the first
study of this compound. Given this context, this study aims to evaluate the potential synergistic effects of
Glochidonol, in combination with standard antibiotics, against opportunistic bacterial pathogens, with a particular
focus on its ability to inhibit bacterial growth and biofilm formation. By investigating these combined effects, the
research seeks to provide a scientific basis for utilizing Glochidonol as a complementary agent in antimicrobial
therapy, offering a novel and sustainable strategy to combat drug-resistant infections and reduce the environmental

impact of antibiotic-resistant bacteria.

84



B MIANTIMENANARTYIN TN 31 (1TLT 1) WN9IAN — WEIEW W.A. 2569

BURAPHA SCIENCE JOURNAL Volume 31 (No.1) January — April 2026 Research Article

BURAPHA SCIENCE JOURNAL
ISSN 2985-0983

Methodology : This study investigates the efficacy of Glochidonol in inhibiting the growth of opportunistic bacteria
by determining the Minimal Inhibitory Concentration (MIC) using the broth microdilution assay. Glochidonol was
prepared in various concentrations in Mueller Hinton Broth (MHB) and mixed with bacterial suspensions adjusted
to 1 x 10° CFU/mL. The samples were incubated at 37°C for 18-24 hours, and bacterial growth was conducted by
measuring optical density at 600 nm (OD,,,) to determine the MIC. To evaluate the synergistic antibacterial activity,
the Fractional Inhibitory Concentration Index (FICI) was calculated using the checkerboard microdilution assay.
Glochidonol was combined with antibiotics, and the mixtures were tested against bacterial suspensions at 1 x 10°
CFU/mL, following the same incubation protocol as the MIC assay. The FIC| was calculated to determine potential
synergistic effect between Glochidonol and antibiotics. The anti- biofilm activity of Glochidonol was determined
using the Crystal Violet Assay. Bacterial cultures were incubated with Glochidonol or antibiotics for 24 hours, after
which non-adherent cells were removed by washing with Phosphate Buffered Saline (PBS). Bacterial biofiims were
stained with 0.1% crystal violet, fixed with 100% methanol, and the bacterial bound dye was solubilized using 33%
glacial acetic acid. Biofilm biomass was quantified by measuring optical density at 600 nm.

Main results : The purified compound Glochidonol (GE-12) was found to inhibit the growth of opportunistic bacteria,
including both Gram- positive and Gram-negative bacteria. GE-12 exhibited its strongest antibacterial activity
against Gram-negative bacteria, particularly against A. baumannii and K. pneumoniae, with a MIC of 128 pyM.
When compared with conventional antibiotics, GE- 12 demonstrated comparable efficacy to Ampicillin and
Oxytetracycline. Moreover, GE-12 showed the best synergistic effect with Oxytetracycline against Escherichia coli,
with a FICI value of 0.56. In contrast, it showed antagonistic effect against Pseudomonas aeruginosa (FIClI = 32)
and had no synergistic effect against A. baumannii. The time-kill assay revealed that GE-12 most effectively
inhibited E. coli growth at 8 hours when used at 16 uM (1/64 MIC) in combination with Oxytetracycline at 256 uM
(1/8 MIC). For P. aeruginosa, the best inhibitory effect was observed when GE-12 at 16 uM (1/32 MIC) was
combined with Oxytetracycline at 2048 uM (1x MIC). Additionally, GE-12 at a concentration of 2048 uM was most
effective in inhibiting biofilm formation of A. baumannii, E. coli, and P. aeruginosa over a 2—24hour period, with
inhibition rates ranging from 25% to 68%.

Conclusions : Glochidonol isolated from G. acuminatum demonstrated stronger inhibitory activity against Gram-
negative bacteria compared to Gram- positive bacteria. It also exhibited synergistic effects in inhibiting bacterial
growth and biofilm formation in both drug-resistant and non-resistant strains, particularly E. coli and P. aeruginosa.
Keywords : glochidonol; Glochidion acuminatum; synergistic effect; antibacterial activity; antibiofilm activity
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3. FICI=FIC mmmﬂﬁ%qu: + FIC 1948191303 (3)
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n3utlana FICI: FICI < 0.5 AaLdsgvanu (synergistic), 0.5 < FICI < 1 AndFunnaiuunadam (partial synergistic),
FICI = 1 Aafluwslfuidsunvs (additive), 1 < FICI < 4 Aafigns unnsinsainnisldanssiaimean (indifferent), FICI > 4
An ANURYBU (antagonistic)

n12@n%7 Time-kill assay

maﬁnmmm’?@yLﬁu‘lﬁmmml,%mmﬂﬁSﬂﬁiwmﬂmm 48 Fa%a4 FAuLlasann Ramii et al. (2017) nedaving
Lm?ﬂm%@Lmﬂﬁﬁﬁﬁmwﬂumﬁu McFarland No. 0.5 (1.5 x 10’ CFU/mL) 13:1@3 100 L uaztiisl Glochidonol uaz
elfFausfianudnduiivanzan Puasetnseg 50 pL wanldidaiu anmifudin MHB 2.8 mL thdaunaauds
vnlihiad 37°C WrsueuiuganILAn (iﬁﬂﬁu + MHB) uazgaLLFaudiay (Glochidonol + enifjTiauy) Aaetinegn
fiumn 2, 4, 6, 8, 10, 24, uaz 48 Falue e IudeuLATEeTsentinlaunisideansdaeting 10 winluiunde
(0.85% NaCl) LaZNTanL NA 71 37°C Wunan 18-24 daluq v¥nnnamegay 3 91 WeriulalatuazAiuanm

Usz@nsnmnstiudaie (EAA) Taaldgas 4:

N,—N
EAA % = —0 ___E X100 (4)
NO
N, Gl AUIBIARLLATIEE (CFU/MI) 109NgHAILIAN
N Aa AUIBEARLLATIEE (CFU/MI) 19IN4NNARDY

I
o

manaaeugnalInsas19ly lailaw

v
o o

n1mageunissudanisairelulefdn (Antibiofilm activity) vinlae 1438 microplate assay ANuTFALL a9
a1n Song et al. (2019) Tneld@1s Glochidonol 138 Oxytetracycline 100 pL aslululasinan 96 ugw AuRaeTe
wuAEY (1x10°CFU/mML) uaz Tryptic Soy broth (TSB) 1311613 100 pLldlunguidsariu ANTALINT 37°C dwi 2,
4,8, 12 uaz 24 $alus nisanntiudendlulefdudasrsaialalowmn 1% uavdsaanda Phosphate Buffered Saline
(PBS) TulaRaugneTaRaeNNIUea (methanol)100% WAdATARIRENEULLATIZEANIABLERN (Glacial acetic acid)
33% wdaiAn1InANAWKAY OD600 Tneld VersaMax microplate reader deAanulefidudnnsdudslulefla T
1dqms 5:

ca o . 2 al - (OD negative control—0D experiment)
wlafidusinisduealuTeWan (%) inhibition = x100 (5)
0D negative control

N193AII T ANNADA
ANINAABIATINTIEINATT ENDUIANRRLLAZAIANNAAIAAADY (x WaT SD) Tasld Excel anniiuninng

Annwimeadslagldnismwssiauulsdsmuluufianienes  (one-way ANOVA) Lileuiieuansisgnsnuen
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-
o

UfTauy uaznsimsziannuslmuutuaesnig (Two-way ANOVA) iliauiiiauanstignasniuandious ne

' ° o

14Talunsn Minitab version 17 IagNaANNLANANANAN p<0.05 DaINNANNLANAIRE NN TG AN 9ADA

<

Results

- >
o o

QUEEIENN AT I8N TULIATIITE

v
o o

radiuganisasyiuineeduuaiiFaaedais Glochidonol (GE12) a1nA1ide uandAd Table 1 tnanadds
LAAS 1HANINENT GE-12 ﬁqw%ﬁuﬁ\imm@?mmummﬁ FUULNINAL LW A. baumannii Was K. pneumoniae (128 pM)
wazdgnadudansiasny lAAndNe9uUANE RN INLAN LW B. cereus, B. subtilis (2048 pM) waztiaiLFeLiey
UszAnBnIneedans GE-12 iuanuanidaay wazeandmnadandu wudn GE-12 Havnslndiresivaueniiaau

4 v o Ao o A et e L.
wazeanTnnsdeAaumi e usuiesaniuenUiausndinalnnnseengnaunnsieii

HANTLATHYNFLIENNITIATYIOITDULATITE

HANNSETNONBELEINIATTYIBUTAULATISUUNINAL A, baumannii Wz P. aeruginosa WeaLiieuiuiTe
wupfiFaunsuavlinennfe £. coli (Table 2) wansliiiindnans GE-12 a1u13nia3NanE Ui LE18enTinnA
de1ARUIUNNIELEINT9IA30Y 18918 E. coli WAKARIHARILANT IS UEINTIATIYI8Te P. aeruginosa RBEN WAL

& ] =

T lnanmaasunisiasug s lun1stuEInIsasy1eTe A, baumannii WazaNLIEINLIN1ReN TR ITIARY
Wathukauiu GE-12 Jiszdninindannulunisdudinisiasysesdewuni Faes1eildad Ay neaia (p<0.05)
(lAuananani1nagan)

n127An® Time kill assay

v
o

N13ANEN Time kill assay WAAIAY Figure 2, 3 WL4N @13 GE- 12 NaNAUeNeanTdmnItunds aunraduds
NN9LATEY BRI E. coli lARNgnlutaasuduaed log phase Aaludaluei 8 (84.83%) uaziilaldaanududuans
UFgNs GE-12 (1/64 MIC) 16 pM wanfuAudndugneandinnsdanan (1/8MIC) 256 UM daUNSiaTNEMBEUET

\Ta P. aeruginosa wans lWiiudniletSuaiuiduduresneendinnnsdunduuasans GE- 12 axldsz@naniniasa

a

MENTEUEINTIATY URUTe P. aeruginosa Wald GE-12 Adnudndy (1/32MIC) GE-12 16 pM wazmaandndy
4 dieo o

panduLARTIFEARU (1xMIC) 2048 pM laandaTdaTuen 6 (59.13%) waznani1siaaudnd liifindnans GE- 12 1

q

a

nRaniveneendmandeaauardlss@nsninlunisdudinisainyaedenaaansiug ludos3ufuaes log

phase (falus? 2-8)
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Table 1 Comparison of the antibacterial activity of Glochidonol (GE12) isolated from

the roots of Glochidion acuminatum

Minimum Inhibition Concentration (uM)

bacteria
GE-12 Ampicillin Oxytetracycline
B. cereus 2048 128 128
B. subtilis 2048 2048 512
MRSA 512 128 128
S. aureus 2048 128 128
A. baumannii 128 2048 128
E. coli 2048 256 2048
K. pneumoniae 128 128 1024
P. mirabilis 1024 128 2048
P. vulgaris 2048 1024 512
P. aeruginosa 512 128 2048

Table 2 The FICI value indicates the synergistic effect between Glochidonol (GE-12)

and the antibiotics in inhibiting bacterial growth

The synergistic effect between GE-12 and antibiotics

Bacteria GE-12 + Ampicillin GE-12 + Oxytetracycline
FICI interpretation FICI interpretation
A. baumannii - - - -
E. coli - - 0.5625 partial synergistic

P. aeruginosa -

32 antagonistic

a synergism as FICl index of <0.5, a partially synergism, as FICI index of 0.5 < FICI < 1, an additive effect,

as FICI index of 1, an indifferent effect, as FICI index of 1 < FICI < 4, an antagonism, FICI index of > 4

91



B I QW?ZQW?QVIEI’Wﬂ’]’NWi“LIﬁ‘W’] ﬁ‘V] 31 ’il‘LI‘LI‘V]'] qNTIAN — LHEEY W.A. 2569

BURAPHA SCIENCE JOURNAL Volume 31 (No.1) January —April 2026 Research Article
BURAPHA SCIENCE JOURNAL
ISSN 2885-0983 (online)
Tet+GE-12+£. coli
-
Tet+E. coli

— ——
£ 7 - GE-12+E. coli
< ——
E H,O+E. coli
Q
8 6.5 -
o0
o
& 6
—
(7]
+—
o
3
4« 5.5 -
o
—
]
e}
g 5 T T T T T T T T 1
= 0 2 4 6 8 10 12 24 48

TIME (h)

Figures 2 The effect of Glochidonol (GE-12) combined with Oxytetracycline on inhibiting the growth of

E. coli over time (Time-kill assay)
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Figures 3 The effect of Glochidonol (GE-12) combined with Oxytetracycline on inhibiting the growth of

P. aeruginosa over time (Time-kill assay)
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guiniseiuginisainelulaan

ma“wmm@qu%rmm“uﬂsz]m%’miu‘ll@?\lﬂ"mﬂms GE-12 e diRtsaiiaiies wansuass Figure 4 ann
neuanliiudn GE-12 1ilatnanfind a1 GE-12 anunsaduganisaineluleau|dfaedy el GE-12 2048
uM Tneanunsadudanisainsluleflduresda A baumannii E. coli ua P. aeruginosa lauAnse et liad1 Aty
N19407 (p<0.05) uwazsusaidae £ col “Léfﬁi?izgm (45.22 - 68.56%) WAZIBRIAINTAD P. aeruginosa (43.19-58.74%)
wazdudanisainalulefiduaes A, baumanni 15{193@?1'17;@@ (25.49-27.76%) WAT&T GE-12 Anunsndusansasng

v '

lulaWanaeamauuanEaiaa ntin tes Tutaanan 2-8 dolug

80
70

60

%inhibition

w
o

N
o

10

NN NN N NN

IIIIIIIIIIIIIIIIII‘IIIIII"IH

E1E.coli + Oxytetracycline B E.coli + GE-12 TIME (h) P. aeruginosa + Oxytetracycline

OP. aeruginosa + GE-12 [ A. baumannii + Oxytetracycline O A. baumannii + GE-12

Figure 4 Compare the effectiveness of GE-12 and Oxytetracycline in inhibiting biofilm formation of A. baumannii,

E. coliand P. aeruginosa over time

Discussion
@17 Glochidonol inuly G. Acuminatum Jlmaea$raiilu Lupane alcohol wansuaguganisasoyiule
AeLTauLUANTERIMNTNUANLAZUNTNAL TABaNIEAUTe A. baumannii WA K. pneumoniae WALATBWNTNLAN

B. cereus WAz B. subtilis IAduiAtaiuans Glochidion #lAseainailu Lupane ketone #1unsnaangnadudanis
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\A3tyaeULAT FaunTNLANLAANGn (B. subtilis WAz MRSA) (MICs il 128 uM) (Kongcharoensuntorn & Somnuk,
2021) agilsAnneuddeiuanalifiiindi Glochidonol eangynasukuanEelusandeninnadn Glochidiol uaziie

a o

WreLguiLeWideaed Linh et al. (2024) wudaialuwasd Glochidion eangasiuuuafiEeluaesndadumaaiv

o -

Fatiu Glochidonol aQLﬂu@’]?U?QV]gﬁﬁLLuQIﬁN winnzazin lwmundugduiuai GEQ’JHI‘ﬂﬂﬁ@‘ﬁWUﬂuﬁm’ﬁm
nareenlfiausge ilasann Glochidonol ilusslmsmesiuend Traralisunaunssiaesi Suie uazmedainszd
unatrstuanalugaduuaiiy vieanarinlmiinnnsialvazesansmnlulas uazdudenisafdluleflsuaes
wuANFE (Khwaza & Aderibigbe, 2024)

mimmmfaumm?qu%rmm Glochidonol tﬁ@”ﬂLﬁ@rﬂ,%mLL@MW%@MLLM@@N%Imeﬁmﬁu asanniduen
Ujausatinalnmseangrissnaiu uazldunsvanglumanisunnduazgranunssuenng aniide uwafidaans
mﬁmﬁLLmTi’Imﬁ”@Gifamﬂ@%quxﬁmmmﬁmﬁ@;qmﬂ AUNITAUFUNNIANEA BJZ'\IL@?‘Nq%é’ﬂ@d@’ﬁ‘ﬁﬁu“ﬁ’]aluﬂ’]ﬂﬁlm
ﬂizﬁw%nﬂWﬂﬁiﬁu§QLLumﬁL?ﬁLLammmﬂ%’mﬂﬁ%m m?‘wmfaumim?mqw“ﬁrmmslﬁl,ﬁudﬁmi Glochidonol
mmml,m?mqw“ﬁfﬁum‘a@ﬂ%mmmﬁﬂmau’mmiﬁu&aL@Wﬁzﬁm%@ E. coli LL@&ﬁ’]uf]Vl?;ﬁuﬂluﬂ"lﬁ‘ﬂv‘]_léix'm"lﬁ‘lﬂg‘ty"ﬂ@d
P. aeruginosa tilatinluliBauifiaufuans Glochidiol usnldann G. eriocarpum w1 Glochidiol @anOLARLANE L
\RITuRR iNeduSnnIaTy1es E. coli uaz P. aeruginosa LL[EH?JZQ’WNT;“DL@?NQW%LW@H‘VM&QL%@ A. baumannii
[Tuaafu (Kongcharoensuntorn & Somnuk, 2021) iiew Bevifleniiugns 38,68, 16p-Trihydroxylup-20(29)-ene 47N
Combretum leprosum Wa&xNfL Amikacin (80-100 ug/mL) way Gentamicin (15-20 pg/mL) 8181908AAY MIC J99118
E. coli Aot ‘v‘iﬂﬁ@mmﬂ%mﬂﬁ%qu:%mmmﬁm (Teixeira et al., 2023) WATAULAYUIIUIAE \fia1i oleanolic acid
wae ursolic acid (pentacyclic triterpenoid) annWa Alstonia scholaris muﬁiﬂL@Qiuq%?ﬁrﬁumuﬂuﬁﬁaau LAy

WAITEAAN NN USUTALUANBULAINUAN S. aureus WA B. cereus (Jesus et al., 2015) a8 lsAR1NINUASEIT

&«
o

wanalaiidindn Glochidonol liaunsadugsnisiastyaeade A. baumannii wazinugnsiveeendmnsdeadulunig

[ 7 v v
v o A

i > . i P A o oA ' A A a o
elUENLER P. aeruginosa NU A. baumannii W8T P. aeruginosa AlisAuduenaanuaniiag (ﬂ'ﬂﬂquiﬂimuw LAEIUBN
Aunisfiuanseanainuwuaiiize (efflux pumps) BRALANFASTLA LA AdeABC AdeldK waz AbeM) AatiliR@NITadL
mﬂ@:u Carbapenems way Aminoglycosides BRNUBNLTARURIWLIATITE (Kyriakidis et al., 2021) zﬁ'fmmﬂmirﬁ’ﬁqu%

a Qe‘n/ ad a = o & A = a & aa U Qf
2098 9UFgNE LU Toue e1ainanidsiuduenaenuenmas wreatsTaluanaueatin lugaguuaiFadanms
2998190NTHATEARBUAZLONRTARY (Kuete et al., 2010) Wsaanuvaiia liainnsodududngluladl duaeate
wuARFE I911lsrqautesen Tobramycin winaeiulszqauuuiinaestiaiuiiasaasuuaiiEe (Song et al., 2016)

HaNTTANHEaIaNgadn eIy R LRI TeLLAT FaNnaUAaURAad17 Glochidonol (Time-kill assay)

wams I LI @NNNAN Glochidonol ALENBBNTLARINTEARL WUI1E13 Glochidonol TUARIUNNIZANAINNTD

v
o o o a =

TN MBI NRELEINNTIATIYIRILUATIRE E. coli WA \TBWUATIEY P. aeruginosa MaeinelusvAnEnIn uduanegms

o o = a v ] % . = = o a = A , o= o a o
ﬂ'ﬁ‘ﬂ‘ﬂﬂ\?LLUﬂWL?ﬂi@u@ﬁﬂqqﬂqi‘iﬂj Glochidonol #7812 8NDLRARMTITHARNWINENTUALAEY LTULALINLINUAIARUADS
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Alrashidi et al. (2021) wanslfiuinasannanilaanuasiufin (pomegranate rind extract) naNfu&Inza (Zinc 1)

|
o A 1

ANNTLETNNBIWNERTE E. coli WAz P. aeruginosa LHaNAABLAYE time-kill assay LIULAINY UATITULES

v
o o o

Kuete et al. (2010) uan4liiiiiudngans isobavachalcone HANTLANT diospyrone A1NNIOLETNANEAUGLIIN71aTeY

484408 E. coli WA P. aeruginosa \iulAaany Ineansvisaessinannsoduegellsauduaneanuaniaas (efflux

12 '
A =2 ] a

pumps) kUATIFERBEN AsteifinANlaTeuuATFaRRe el Tus Aun1TIE3N a8 Glochidonol LN
28NTLAATITEARKE1ATAT919N1T191 R e TU sAud U e nUen AR LU AT T LTWLAEA W Kuete et al. (2010)

u@ﬂmﬂﬁgmﬁummmﬁ%ﬁummaﬁammﬂm’(cycloberberine) AuN908UTINN9R30YI09TE MRSA T9n1aaziin

=

anansdanaensllsunaunissandiresieaalaluitiefuaaduuaiiGy Aelinasunounisiiudaanaagimmn
a a :J/

TulasT (Metabolite) 289uwLARiFe (Yang et al., 2018) @14l nA231i413 Glochidonol TlAnmnalnnnssuganis

ATy TRRLANLTY LW N19suNaunITiIwd1eanaedasman Tulal (metabolite transport) LB @R LITART D

- v
a

WUATIEY 178479 Glochidonol a1aazeangnaduesilsfudueasnuanisas

nisAnwagmaduginisa¥ielulenduaesunniize wansliisindians Glochidonol ialdiesaiinien

-
o a

o :j/ v a) o v 1 = a a dl o o . dj o o=l
ZQ’]?J’]i‘f]ﬂ‘]_lF;Nﬂ’]TZQ?7\11‘].@'?]1/‘]@Niﬂ'ﬂﬂ’]ﬂﬂﬂi‘z@ﬂﬁﬂﬁ‘w MIAUUAUUNUNITUNET Berberine eﬂ\iLﬂu'ﬂ@ﬂW@@ﬂﬂNﬂV}ﬁ

- £
o o o .

vdansasieluleWanues P, aeruginosa WA S. typhimurium Imm'ﬂﬂq‘w%ﬁum?wu quorum sensing gadunaln

ananylunnsainauazasaninluledau vinlkannisuanseantesiuinnadesiuacnguissaeudawuaiBe (Bai

et al., 2018) FeatiuAYWINUAAENUIAN Quercetin LuarsnaTaueaslAna NIsadudinisaieluladduaas
., o A A . a ¥

P. aeruginosa Imﬂ‘ﬂ@mi:m_lﬂ’]ilmm’a’aﬂmmﬂuwmu@N‘lzmmz‘l_l‘u quorum sensing RN LLANLIE vme lasl, lasR,

a o

rhil waz rhiR (Lu et al., 2019) ¥iseatiuAYUW NUITENUNAINGNMBTANUALS 11U terpinen-4-0l NINAABL UAZUAAS

v
o

gaduealulaWauues P. aeruginasa Rzl ez llsunaun1suan9en1e9EBAILANIZLL quorum sensing
wazEunineadesiufadananauguuss (virulence) T89iauLANFaRREN (Guzzo et al., 2020)
2o & - L _ 4 < o . o y

uddeiidunisAneAfausnue9ais Glochidonol Ieidunileluaywusaes lupane Auenldann
G. acuminatum ANILEENONEABLLAT G [ fNAueeenTnnsdeAay Tnalqaii Ae wansliiiiunisaiy
NN (synergistic effect) ?wdwmWiﬁﬁmﬁﬁﬁumﬂﬁ%qu: Ineanziu e1ngy WWRINTE AR 1T luatinannn
lugmanssuaimsuaznisunng wazinin liifadynigifinisalnishiesn Auiuasenaaziullldnazingns
Glochidonol linnsfnnisiinideuuaiiize wieldiduansiuyanlaeaduinetinangnisiiiuinunanns iaannis
udeusndUfoussefauandan inaiduntsduaiunisdseynsldanssssnananiaiesdulnefiendnenl was
Wanwuuansluilunisraunuidenelsanastinangamslugaainssneuis atelsfiniumasia Glochidonol

TAnwaraduiie uaznalnnisesngnszesans Glochidonol Tuszduluiana wu nalnnsyaneluledduuaznis
e —
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v a

FudaumnaUafTNIaILLANFaA28mMATA Fluorescence spectroscopy d4az9inl¥@1817011413 Glochidonol

[

TimwniueninunlsafnmesuanBuetnlasnsie uazn1sAneyUfduiusaesans Glochidonol saniuenjaus

v o

Aaltaa el RAW 264.7 (Murine macrophage cell line) Aol ANAULAYN1IALALBI AN TAR L ALABATIIFBNTAR
\TauUATIGE Lazn1sAneaas lalilleiEiatlan A549 (Human alveolar basal epithelial cells) tagszAUANTTAY

Tustaauyselsialil

Conclusions

@17 Glochidonol %uﬂwﬁﬂuwﬁuﬁrﬂm jupane uanléann G. acuminatum anansndudanisadnaes
uupfiBunsualdRNduLAT BunsuLan wazanANTOERNYE TUENean TR TR UM E. coli usisu
qm'%rﬁum@faﬂ?ﬁmmﬂ%ﬂﬂau‘lumiﬁu& P. aeruginosa uanannilfeanunsadudanisaisluleNsureide

A. baumannii E. coli Wag P. aeruginosa
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