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Abstract
Background and Objectives : Terminalia chebula is commonly used to treat frequent disease. This study
investigated the synergistic effect of an ethanol extract from Terminalia chebula fruit in combination with antibiotics
against some bacteria.
Methodology : Antimicrobial activity was determined by Broth microdilution susceptibility test, Synergy effect of
Terminalia chebula extract in combination with antibiotics was tested by Checkerboard assay and antibiofilm
activity was conducted by Crystal violet staining assay.
Main Results : T. chebula extract combined with Ampicillin had synergistic effect against B. cereus and B. subtilis
by the FICI values of 0.187 and 0.14, respectively. Likewise, the synergism of T. chebula extract combined with
Oxytetracycline was detected against E. coli and FICI value was 0.5. The antibiofilm activities of T. chebula extract
were examined and the results showed that T. chebula extract inhibited the biofilm formation of E. coli,
P. aeruginosa, and S. aureus during 8-24 hours of incubation. Oxytetracycline inhibited the biofilm formation of
E. coli, P. aeruginosa and S. aureus better than T. chebula extract at 4-12 hours.
Conclusions : An ethanol extract from Terminalia chebula fruit showed synergy effect with ampicillin and

oxytetracycline and had antibiofilm activity against some bacteria.

Keywords : Terminalia chebula ; synergy effect ; ampicillin ; Oxytetracycline ; drug resistant bacteria
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uraY treatment VLﬂﬂu?i'qmuqﬁ 37°C fluaan 24 49l wazusiag treatment vmsmageLS ML 3 51 Tl
U JTUABIUNTNLIN AD UANATARY 81U TIUTLOILLATIFUWNTHALUATUNTNLAN Ag QaNTIARMFEARY AN
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WUATTE (Minimal Inhibitory Concentration (MIC))
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A ntiuuananstssiiug sz BN nnIsasNMBULANBEAY Ao FICI < 0.5 LdsNgwE
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U (synergistic), 0.5 < FICI
<1 @INgYInuLNedau (Partially synergistic), FICI=1 ﬁLLm‘Eﬁum?mqw% (Additive), 1 < FICI < 4 qm%immﬂﬁm
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a
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a

‘aeie Nutrient Broth (NB) 131103 3 mL ﬁﬂﬂﬁuﬁqmmm 37°C iflamn 3 Falus WAZEINIMIN B UANYY
AU Mcfarland No 0.5 Lm?‘ﬁmmimmmulum’mmmwmam Tawn TANAAEY (sample) WANANTRTRANNHAGND el
AL NTUINAY 80 mg/mL U3N1MT 500 pl WANUUATNEY AN Ndw 1.5 x 10° CFU/mML 13N1m3 500 pL NB
1000 pL wazlAN phosphate-buffered saline (PBS) 500 pL 1AAILANAL (negative control) N 0.85% NaCl 13u1ms
500 pL IARUWLATIEE AYNMdNT 1.5 x 10° CFU/ML U3Nnms 500 L 1Ain NB 1,000 pL waz PBS 500 L asluvasan

VA3 A positive control lENENAANTANIFIARY AMNITNGWYINTL 80mg/mL 13115 500 pL HNLLATIGE AN

=

wind 1.5 x 10° CFU/mL 1381m3 500 pL NB 1,000 pL wag PBS 500 ul 11 treatmentianus luunnanmni 37°C

q a

a2, 4, 8, 12 WAz 24 g9184 (N13NARaUA10% 3 G luuAa treatment) LaATUANNATANIMLA RN mas

a a [

wuARFeRldinzRaduiulonaennaassaan (non-adherent cells) Inen1sa19A38 PBS 1,000 pl 91191 2 AT
ANUWFTNEAS (fixing) wuANFaTNzag LR MaaANARBIAAE 100% Methanol U5unms 200 uL waztilildan@sas
0.01% Crystal violet 1311719 20 pL #1914 3-5 wnil anntiungpianssuaasaasgiuaiEzasag 33% Glacial acetic acid

Y3n1m3 50 pL uasazatsnznaudsesuuaiEellinAnisganauAauLaINAINEN19ARY 600 NM A9ELATES
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BioSpectrometer (Eppendorf, U.S.A.) LaziiUfiNNaAINIIAANAULAL )NT999a171NNIMAGAL A1N1LEIAY O.D.

600 NlAnAwulasidusnisdugenisaingluledau (%inhibition) AWIMAINERTAI

% inhibition = (O.D. negative control — O.D. treatment) x100 / O.D. negative control

0.D. negative control AB ANAANABARUUANTBITAAILANADITALLATIEFUTHNAN 0.85% NaCl

O.D. treatment A8 AINIAANAUAALLAILIANTATAANHAANE VY YFaENR8NTIRATARY

AAT TRy ANINADA

¥11N1931A9N AU 91U 9 ULLDEBINN (Two-way ANOVA) UaatAsziadnuuLans19tasdayanasis

Tukey IngltlLlsunss Minitab version 17 (Minitab Pty Ltd, Sydney NSW, Australia) ﬁizﬁuﬁﬂﬁﬂﬁm P <0.05

WNAN152AE

guEvevasainanuaaue e luniseginnasn1eduyaiize

HANNINARDLENBTBIANTaRANKAaNe Ine lunsdLINsaTyIe9uUATFULARIAY Table 1 tnawudans
annaINNaaNe My a1 NI FUTUTALLANFUUNINLINLATUNINAL UazITaRaENUNA e ugNiINmageuldlne

WARAN MIC T4 1.25 -80 mg/mL

Table 1 Antibacterial activities of an ethanol extract from Terminalia chebula fruit,

Ampicillin and Oxytetracycline

Minimum inhibitory concentrations (MIC) (mg/mL)

Bacteria

T. chebula Ampicillin Oxytetracycline
A. baumannii 2.5 80 80
B. cereus 20 20 2.5
B. subtilis 10 80 1.25
E. coli ATC 25922 80 80 20
P. aeruginosa 2.5 5 2.5
S. aureus 1.25 20 1.25
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HANILATNYNEIBIAIATANNAANS [NE1FIN AL DN NTARUUAEINDBNTIARNT1TEIAAY [N 78TIETIN 9

a a aa
VT AL InIBduLIANITE

AINHANTNARBLINNTATHO NETBIANTATAAINNAANE IasaniuenUfTauzuanidd Table 2 uaz 3 Inana

o

Fdenudiansainainuaane IneasngnsiveuenidadulunisdududeuunFaunsuuan B. cereus Lag

v
o

B. subtilis A1 FICI 71U 0.187 uaz 0.14 mMINATAL wazidTugnsiuudaulunisdudade A. baumannii Aean
A1 FICI Wiy 0.562 atislsfinudanedigms uanssiunisldansainainuaane lneivesiinmas e lden

wanAdaawNesriaRealun sdugaTa £, coli ATCC 25922 P. Aeruginosa Agen Waz S. aureus (Table 2)

-
o

arsannaINNagNe Ing@INganue1eentmndeaau lun1sdudainisiasy 1@ LU AT BEUNINLIN

o S . 4w o o . el
uwazuLATBEUNINALRRENTINNINAARY uazdnsarinanNasne naleldiniueneantinnsderdu uaninanign
lunsdudaime £ coli ATCC 25922 A1 FICI 1L 0.5 wazidsugnaiuunadanlunisdutanisiasgaeaie
A. baumannii a81 A1 FICI Wil 0.562 wsatnalsfimumudiianissirugneiuieldaisainainuasne nasauniv

gaandmnsdeadnlunisduss P. aeruginosa Aesn WAy S. aureus (Table 3)

Table 2 Synergistic effect of an ethanol extract from T. chebula fruit in combination with Ampicillin

against some bacteria, represented by Fractional Inhibitory Concentration Index * mic (mg/mL)

Bacteria MIC* MIC MIC MIC FIC FIC FICI Evaluation
alone combination alone combinati T. chebula Ampicillin
T. chebula T. chebula Ampicillin on
Ampicillin
A. baumannii 2.5 1.25 80 5 0.5 0.062 0.562 Partially
synergistic
B. cereus 20 2.5 20 1.25 0.125 0.062 0.187 Synergistic
B. subtilis 10 1.25 80 1.25 0.125 0.015 0.14 Synergistic
E. coli ATCC 80 80 80 10 1 0.125 1.125 Indifferent
25922
P. aeruginosa 2.5 1.25 5 2.5 0.5 0.5 1 Additive
S. aureus 1.25 1.25 20 2.5 1 0.125 1.125 Indifferent
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Table 3 Synergistic effect of an ethanol extract from T. chebula fruit in combination with Oxytetracycline

against some bacteria, represented by Fractional Inhibitory Concentration Index * mic (mg/mL)

Bacteria MiC* MIC MIC MIC FIC FIC FICI Evaluation
alone combination alone combination T. chebula Oxytetra
T. chebula T. chebula Oxytetracycli Oxytetracycline cycline
ne
A. baumannii 25 1.25 80 5 0.5 0.062 0.562 Partially
synergistic
B. cereus 20 10 25 1.25 0.5 0.5 1 Additive
B. subtilis 10 10 1.25 2.5 1 2 3 Indifferent
E. coli ATCC 80 20 20 5 0.25 0.25 0.5 Synergistic
25922
P. aeruginosa 2.5 10 2.5 10 4 4 8 Antagonistic
S. aureus 1.25 20 1.25 1.25 16 1 17 Antagonistic

BAN2ET1EN128599 (1 Ie WA UBN A28 AR NAARNE NEIUAZEINBBNTAATI1TEIAAY

NANTINAZDLNNTEUEIN192519 1L e NANUD 9T A2 UNUIBILUATNBULNTNAL WNTNUIN ATLUATBU AN
1un E. coli ATCC 25922 S. aureus Wae P. Aeruginosa Aagn udadman1ng 1-3 laananisiaauand lidiuiniiald
o Ve o ¥ o Al & aa ot A o &
g3anAanuagNe ewindy 80 mg/mL g1snsaduganisaielulefduaesdewuaiiiFe laaTuilamnalinau way
asanpanuagueingansaduginisainglulelanaesdauuafize ugasnan 8-24 99Tug (% inhibition agjsyudng
22.40+0.88-56.52+0.85) Inaifiutiansainelulaauanai@io P. aeruginosa lHANgn $09a911AD S. aureus NANIAD
E. coli Inaifl %inhibition WinfiU 56.52%, 53.02% WAL 44.08% AINANAL WANAINHEINLIE10aNTLAMATITEARL

.z Y o e 3 aa X A - o =
ansnduginisadelulefanrevdenuanFugeuuianaiinaudunee iy waraanisfsauiaulss&nsnn

. . s v o 4 . - . 2 Y o . 5
1038198 AANNAaNe e iueUidaus uansliidiudnenesndnnsdapduainisnduginisaiisluleiduaede

E. coli, P. aeruginosa wa% S. aureus WWandnansanmannuagne nelutaaaan 4 -12 dalug
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Escherlichia coli

80

60 5 A
S B
S 40
L
=
N

20

0
2 4 8 12 24
Time (h)

E. coli+Oxytetracycline  [Z] E. coli+T. chebula

The letters: A-D above column showed difference with statistical significance at p <0.05

Figure 1 Antibiofilm activities of an ethanol extract from T. chebula fruit and Oxytetracycline against
E. coli ATCC 25922
Pseudomonas aeruginosa
80
60

40

%inhibition

20

Time (h)
B P. aeruginosa+Oxytetracycline BB P. aeruginosa+T. chebula

The letters: A-D above column showed difference with statistical significance at p < 0.05

Figure 2 Antibiofilm activities of an ethanol extract from T. chebula fruit and Oxytetracycline against

P. aeruginosa
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The letters: A-D above column showed difference with statistical significance at p < 0.05
Figure 3 Antibiofilm activities of an ethanol extract from T. chebula fruit and Oxytetracycline against

S. aureus
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