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Synergistic effect of Clausena lansium (Lour.) Skeels extract with

ampicillin and tetracycline against opportunistic gram negative bacteria
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Abstract

The objectives of this research were to study synergistic effect of crude methanol
extract from the leaves of Wampee (Clausena lansium (Lour.) Skeels) combined with two
antibiotics (ampicillin and tetracyclin) The antibacterial activity was studied against six strains of
opportunistic gram-negative bacteria, and evaluated by Fractional Inhibitory Concentration
Index (FICI). The results indicated that crude methanol extract of Wampee inhibited the growth
of all tested opportunistic bacteria. The crude methanol extract indicated the best
antibacterial activity against Escherichia coli ATCC25922 by the MICs of 20 mg/ml, followed by
antibacterial activity against Acinetobacter baumannii, drug-resistant A.  baumannii,
Pseudomonas aeruginosa, drug-resistant P. aeruginosa and Klebsiella pneumoniae by the
equal MICs of 40 mg/ml. Also, the synergistic effect was clarified that the leave of crude
methanol extract combined with ampicillin exhibited indifferent effects against four strains of
drug-resistant and non-resistant A. baumannii, E. coli ATCC25922 and K. pneumoniae (FICl was
1.01-2.02). However, there was an antagonistic effect of ampicillin with crude methanol extract
against non-resistant P. aeruginosa (FICl = 4.01). Moreover, the mixture of the leave of crude
methanol extract combined with tetracycline exhibited indifferent effect against A. baumannii
and K. pneumoniae (FICI was 1.02-2.02). In contrast, the antagonistic effects of tetracycline
with crude methanol extract were indicated against drug-resistant A. baumannii, E. coli

ATCC25922, drug-resistant and non-resistant P. aeruginosa (FICI was 4.01-8.01).

Keywords: / Antibiotic/ synergistic effect/ antibacterial activity/ opportunistic gram-nagative

bacteria/ ampicillin and tetracycline
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A i
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dauanaonluue Tdutewonidganu

auanannluue Iiurouansdondu

i1 FICL wlawa 1 FICI wlana
A. baumannii 2.01 Indifferent 1.01 Indifferent
A. baumannii ;1( 281 1.01 Indifferent 8.01 Antagonistic
E. coli ATCC 25922 2.02 Indifferent 4.04 Antagonistic
K. pneumoniae 1.01 Indifferent 202 Indifferent
P. aeruginosa 4.01 Antagonistic 4.01 Antagonistic
P. aeruginosa éam 4.01 Antagonistic
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a v

d5Uuazanus1enannsiveY

a

nMsfnuUsEansnwnsiudinisasguenteuvaiiieunsuauaislenaibesuvesdan
afmumueaniunglnFu nuiduataumueannuglnduansadudinsasarentouuaiiGoun
suauarelenaiithumaasulsynvdn wardedfyfoaunsadudude P aeruginosa Reenldd
(uvaizfionenidaduiosdadedldannsaduduied) fanansitednssfunanisidenes
Rodanant et al,, (2015) mzuansliduinug duanansasudadeldvainvane Aeaunsasudaie
A baumannii, E. coli ATCC25922, K pneumoniae Wag P. aeruginosa 9199 UL NI T ANS
carbazolealkaloids Ainulufsveuglniu 1oun glycozolidal, 3-formyl-6  methoxycarcazole  Wag
lansine anasadudan1siasauendounsuaufie P. gingivalis Wazs1891LNFITET8S XU et al,, (2014)
wui1 @15 xanthotoxal Tungu  coumarins ansndudanisiaigendonuafiieunsuay s.
dysenteriae WAs189UATHHLE crude extract annumueawIfivuAliNansE T suuATISLEA
919984AnN U crude extract 91ATUAINUAIENEN LU sabinene WA sesquiterpene fiwunnnlu
TunzlFu (Chokeprasert et al,, 2007) SsduaSulvlqnssudininadyvesdeuvaiidonaztonldd
(Senthilkumar and Venkatesalu, 2009) kagd1u398989 Chatchawanchonteera et al. (2011) 89wu3n
duadnenueannludesiling Arluanadiertunsliiu) aunsadudininaioueade £ coli P
aeruginosa Wag Klebsiella spp. Fansefunudsedd wszannsadudade £ coli ATCC25922, K
pneumoniae az P. aeruginosa laauieaiumseanvvzilunainanaisiungy carbazole alkaloids,
coumarins uag essential  oil Faduarseengniniedinmiidrdnlunglniu Suduasifigniu
LUATLSEULREINY (Maneerat et al, 2013; Deng et al, 2014; Xu et al, 2014; Xia et al, 2015;
Rodanant et al,, 2015; Du et al, 2015) asmlsﬁmmmé’aaﬁwmiﬁﬂmﬂixﬁ‘m%mwmis’fuéy’qmm’%m
veufeuuaiiBevadunglnduludedndely Touinnilusglnduluadasoenivoauwnnisidium
uaLfiausn Fraction wariaeimansuianslud dudaly léun nstusias Fraction Aidigndsu
wafi3eifaatuluingimgnslasiadwuesasuiavsludidudaly Usslostiainnieyi Fraction i
oauszgndlfifudunanlundnsusiomsiaiunioniesdorafioannsdniauiiiAnainmsiade
wuAnL3e

nsAnuIUsEansamnIseangni anvesduatnmnueadinatnanluarlndusiu o
wouRdaduuarsnandunaulunissuduieuuafiSounsuauaielonta nuinsldlunyiunausu
pUfTueiaessiaillinanismaaevliunndsinnsldsuiiusdissiiioieaiinauainas
u3anslulvaglniuunangueangrdlunssudinaaigrenteuvaiifefunndrsangnivesen
UfTuy Fmudnngnisaifuiigriveseueuifadunarenanidueaunievilvianseengrisviate 1
yinanlunyWiuewinug ity wasfiddgauideivandiiuinnsuilanayulnsunssiingauiuen
UfTurduenllaildng isgnushogainsliluuyiuhnfueuenidaduuassiansdonduudn

Wanisdugusiullelddudaie P. aeruginosa (A1 FIC w1y 4.01)  wazwansznuiionaduna
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\loswnanduataumueannugliivenaluinaiindrenisesngnifueweuiidadulazsans
Fopau vioonlutavnalnnsiudadonuaiiGevessnuiTiusudinlisydnsnmueseuitoug
wahilanas Wy Favnanalnnstiudiadmiuradveseuenidadunarenansdendu (Tortora et
al,, 2012) iseonaludaunenisiuress i luluwadvilranussdnsninueseas wioenaludnving
nsvhuvesewenidadulunstudimsdunsieinilasad Wy drunsiuiveulsifiodeiu
nsadreiuszndlnaludumuiilalnauauvesuuafiFounsuau steilorsludnumnamsyhanaeuled
B-actamase viieenadinvanisuudsulassairsvedlusiuneiu (Day et al, 2012) wiodavananis
sumunMsThuwemes U narleadt uuenvawuaiiounsuay wieesludnvinenissuniu
AUAANTTHIULI9ONVDIATUTLI Outer membrane Wag membrane YB9UATLTE Y150913TAYINNTT
Fudueulmsndundednunamsduiu Istulay 305 veuwaduuaiiselunalnmsdunsiefiusivees
SRR TP uaﬂmﬂﬁaﬁaaﬂqwéiuﬁauaﬁ’mmeuaaﬁ]’mm31‘1/\I%uma¢ﬁaw%’msumamsﬁw‘Wﬂmmw
Fomaudbllluwadniu Outer membrane waakuATisy (Dhama et al, 2014) US9a15UN9HI89139
Favnsnalnnsduds waznalnniseangnilunisaiosiia DNA uagn1sdudsnsdunsesi RNA uag
1UsAu (Chung et al, 2011) NANIFIUT B UUATIZI9IM ST LI USENIN YsTuMeNsEIMETeq
Peleargonium grave Tadannuszn1sgaving Aensineeni@aiulasenansdundunaudiiuay
afwyuoannlunylidulufuussAvsnmaesansunngululuug iy 16assdudenaasuiuie

[ IS

wuaiSens 6 areiug @uneanan FIC vadluugliiuaztesnin 1 wawe) esuielainenufdus

a
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oY
Yaa =

wupiliselafdsdu agslsiniudaseanwuunisneadeuaunfgiutmemaia Flow Cytometry Lile

[

guduauuAgIufanan?

1%
YV
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a o ew & Aa Ao & ' < | . & a v |
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