2.3%8. 1. 45(1) 83-94 (2560) KKU Sci. J. 45(1) 83-94 (2017)

NsLEsuaNSVY Lupeol 31nla3 (Glochidion daltonii Kurz) $2unu
genIgeAaLTUNTEUEINSIRSYVaIBKUATIISERLELaN 4
Synergistic Effect of Lupeol from Kri (Glochidion daltonii Kurz)

with Tetracycline against Opportunistic Bacteria

a oA ° s1 a = a 2%
9719 LUDNIUNA LAY 38R ﬂﬂLﬁ]ify}?juVﬁ
1Department of Chemistry, Faculty of Science, Burapha University, Chon-Buri, Thailand
2Department of Biology, Faculty of Science, Burapha University, Chon-Buri, Thailand

*Corresponding Author, E-mail: wisatrek@yahoo.com, wisatre@buu.ac.th

UNANED

nsuenasuigrsandnataneueneuvestulad (Glochidion daltonii Kurz) feineiie
Tasulngns i 151'5’15@51‘1/1% 1 a3 Wundngududvniiigavasuman 214-215 °C inisiigaillassasng
Tngwwatia 'H NMR, °C NMR, DEPT-90 uaz DEPT-135 uaviSeuiiieudoyaaiansufuanssnsdengy
triterpene Wuﬂwmiu%qméﬁlﬁﬁa Lupeol Lﬁaﬁmmmaa‘um"diza‘w%m‘wmaamié'fuéy’amiw%zgmaq
wuaiiSeaaslenta wudn Lupeol awnsadudinsiasyiiulnveswuniids 10 aneiusithundnw
oniiu o Bacillus subtilis waziierunAnwiniseangnasiniusening Lupeol fusnansdondu
wuilnauasuguisulunisiudade Pseudomonas aeruginosa aeuglaides (FICI Wity 0.27)
wazwuNsLasHgvEtuudulunssudaie Escherichia coli ATCC 25922 (FICI winifu 0.56) Eeen
qvslaRTigaiiedudatie P aeruginosa waw £ coli ATCC 25922 lunan 6 waw 4 Falusmuddu o

ey Lupeol Tiudumnsdurauluomsifssdeiifuiuaiilsenagau

ABSTRACT
The isolation of natural products from crude hexane of the leaves of Glochidion
daltonii Kurz were carried out by chromatographic techniques. One pure compound obtained as
white crystal with melting point 214-215 °C. The structure was identified by spectroscopic
techniques, "H NMR, Pc NMR, DEPT-90, and DEPT-135. The comparison between those spectra
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and the reference spectra of triterpenoids, confirmed that the pure compounds was Lupeol.
Then, Lupeol was evaluated the antibacterial activity against opportunistic bacteria. It was found
that Lupeol could inhibit the growth of ten species of opportunistic bacteria, studied in this
project, except Bacillus subtilis. The Combination of Lupeol with tetracycline, showed synergistic
effect against Pseudomonas aeruginosa with FICI value of 0.27. Also, partially synergistic effect
was found against Escherichia coli ATCC 25922 with FICI value of 0.56. The times that could
inhibit the growth of P. aeruginosa and E. coli ATCC 25922 were at the sixth and the fourth hour,

respectively, from starting the inoculums of Lupeol with tetracycline.

AEARY: Lupeol gviaAuuuAilise N1508ngmias

Keywords: Lupeol, Antibacterial activity, Synergistic effect
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PUUTE UDI 100 % LoNADzTLAN UazAIU
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F1uuLgad (CFU/ml) ATUILAZNIAN
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AUeIU T Iugmen1TIATIERAMULUTUTIUMUY
AFN19LAY7 (One-way ANOVA) LagluSauligu
msldansuigvdsmiuenTuese msliesei
AULUTUTIUBUUERINNS  (Two-way ANOVA)
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phase  (Falusil 2-8) (U7 1 wazm1s1adt 3)
WuRgItuNIINagey Time-kill assay voude
P, aeruginosa laleen wuin iledenldans
USgns iy 6axMIC (1024 luTasTuan/16

Tulasluans) srufuewansIFeAay Wiy dxMIC

(64 lalasluans/16 lulasiuans) (mnsnedi 1 uay
2) mmaaé’u&mmﬁmmm P. aeruginosa hi??a
eldpfigeludilusi 6 @wouleladveuuadise
aganasiouay 54.90) wagilussAnsningeduly
msfudinsiasawes P. aeruginosa Turaadudu
909 log phase (H1luefl 2-8) (5UF 2 waem131a

i 3)

130lNaNTIY
ndeyameaialysalnUvosansuians
w1 °CONMR  uanssiuauansuauTiaviia 30
mfueu Ganainduluasngulasimesiiuesd 3
insiTguiitsuteyanivalalvsalnUuesans

s
a

U3gnsulenanse18anneg nuindeyanivaiua

q

va v

InsalnUvesansusansilasideyalndifesiu

Lupeol #ilanslassaiianagui 3



UIY MIATINYNFNERNS 1. U7 45 Laui 1 91

sruniaiofilog 10CFUS mil)

2 4

s

i)

JUN 1 wavesansuTanssindveufiusiansdondu (Tet) lumsduganisiaseues £ coli ATCC

q

25922 sigviiie 11a1 (Time kill assay)

i inlaii log10 CFU/mL

< 1

—#—GE4 o aeruginoss
Tet. + P. seruginosa
G-+ Tot, + P, seruginosa

20 + P st ruginCEs

¥l

JUN 2 wavesansulavtTwivennsdendu (Tet) Tun1sduganisiasaues P. aeruginosa laiftoen

fonulELIan

U 3 anslasashaves Lupeol

= = v 1 13
"U'Wﬂﬂ']iLUiEJ‘UL‘VlEJ‘U“UE)Ha H NMR C

NMR Ua39A%a0ImAaIvesaITUIENENY Lupeol
PNLONANTD19DY (Laghari, et al, 2011) wuin

willeufunnusensuagiinistudugasiaseasng

#18 DEPT-90 waw DEPT-135 fatiuansudandals

Mndmatnenuvedlulaife Lupeol dudians

U

lassainedisgun 3



92 KKU Science Journal Volume 45 Number 1

Research

£ a a

Lupeol #an5A1UN1TLATYLA

o

TnvDa

v
o a

wupfliseusaneiug warlinansduduuaiise
ANINYLBUNTAAY WA PANATUTIAININE AN

(Y a

Fomau Lupeol LUua13ngu terpene Feflsneanu

a

figadlitudnansnguidannsaduds . aureus 14
Anan S. aureus ATCC 25922 (425 lulasluans)
widuds P aeruginosa leeenin (425 lulas-
11a13%) (Gallo and Sarachine, 2009) Hau®IN15
Fudawes Lupeol grainanlududensineu
voudoruisadueauafiFotiunsuuinuazunsy
aunselusuniunsitudiesnveslossunial
sunumMsvuveBevulaad (phospholipids
bilayer) idedwanonisdudnouluivasiifuie
Yok UANLSY (Solomakos et al, 2008) #5®
Lupeol aaﬂqwé“lﬂé’lﬁmﬁumiﬂﬁju triterpenoid
fifnadenstiudsianssunisdansie DNA uay
N19d9LAT12% macromolecular  vinlsAnAM
\deviesiolderiuvadussuuaiiisonnsuuan
(Chung et al,, 2011)

dlew1 Lupeol wwaufugnufFiug iiie
Anwnalnnsinuswiu Wefigadiiaiunsa

WinUszansanvessuansideadunildediu

'
a =

Tty waziieanmsldenansdondugeinlilag

v
awv A o

geariinansenudeian1edly uddeivilingu
11 Lupeol Wanauiveuiiugaiunsadudinis
L3YTBLTORUATII BV A BTN LIl TR

[

a9 laun £ coli ATCC 25922 uay P. geruginosa

U
v

GRS InTzauIsaanal MIC 989n71314mnsn
FYAAUAIUINAIN 2-4 1911VD9AT MIC LA (Wl
Lupeol liiansnsnoangnisaufueuenfidadu)
wanslithuin Lupeol duadulinseengnsuesen

UfTnghTun I g UfTusiiiesdiufes Lupeol

9199201 iun1sgATue i lad nIetinn
grUfTundivaduuafiieléfdu smsmaaoy
UsgAnSn1mnsTusinuves Lupeol ifidovuead
YOIWUATILTY A8 Nitrocefin assay Tudusioly
(Eumkeb and Chukrathok, 2013) 3enadaun1s
F281m1 Lupeol siogUfTugsenineiioadd
Fineemnaila flow cytometry

91581 Lupeol  #ildannlulad an
naaeulun1ssudimsiatgueuaiiieaelenia
73 10 aeugarnsnidudoyaiiugrulunisse
panyi191uide sdelsiniumisAneinalnueg
Lupeol Tumisdrunuaiitsy wisiluAneidy
Aerfuamantinadinmiudusg veslad 1wy
Frunzise fun1ssniay uwazdudelsa 1udde
annsatlutszendldlaen1 Lupeol fiafnan
lulaslundndundndadiasumiununguauey
A7 w3eann1sdnauaInfAndenunaiisusion
Aol nanlundndnsinquasaased (colloid)
ionaununsld vieannisindudnSusioues
AranansUseina wazidunisadreselaliiu
guyy ot U ludiunanveandnduiviininy
avo1n Tueuane1avztlldununseniuaiven
Ut ldlildnalutagtu itelfiduinlsa

ARNNSARLTRLUATIS salulan@luaunAn

#3UNan15Y

AINNISHENHANTUNTITUIIRINNEIU

@

ananerulgnieuveslulaimenualsusans 1

a o

yindnwazidunindviiguiduded waziily

o

a [ 4 '

Raaienanwaliewaia NMR wuindu Lupeol

Y
g v (d‘o

FadlgnadukuaSeynateRuinuumeasy

q

waglvinan1snaaeugniAeUYIRNINYTLONTN-

a a

AU WALMNATDYNINEWARSIVIAAY  waLLIatn



U

MIEATINYNFERNS 1Y, VN 45 Laui 1 93

Lupeol 1 maaausiveutiusmnsdoniuy
WUt soiasgnsuusdlunsiudanis
La'%z:g‘uaw??a E. coli ATCC 25922 LL@%Lﬁ%@JQV}éﬁu
Tunsudade P. aeruginosa lalfieen uavesn

gvisTaiulaafianludalud 4 uag 6 mud1du

AnRNssuUsZNA

Y o

gaiiun1sideveveunud1inuidy

u
wisn@ (NRPM) Aliyuativayunuide Usedd
JuUseui 2558 sWadelauelasinisae
2558A10802004 LALYBUAMNUILINUATUAYY
laun n1advnedl N3N ILaENIAIYITR
PN AULINYIANEAT UNIINYIFEYTNA
Tsangrvragudvays Jminvays wazdrin
venssuld nsugneruvdaiviuasNugng
nsummmuAsTlimLeyATieiosloansial
FouuaiiGuazdulilunsyiiise Ssweveunman

a0 Nl

LONE15D1999

Chung, P.Y., Navaratnam, P. and Chung, LY. (2011).
Synergistic antimicrobial activity between
pentacyclic triterpenoids and antibiotics

against  Staphylococcus aureus  strains.

Annals  of Clinical Microbiology and
Antimicrobials. 10(25): 1-6.

CLSI (Clinical and Laboratory Standards Institute).
(2006). anti-

Performance standards for

microbial  susceptibility testing.  National
Committee for Clinical Laboratory standards,
Wayne, PA.

Dellit, T.H., Owens, R.C., McGowan, J.E., Gerding, D.N.,
Weinstein, R.A. and Burke, JP. (2007).

Infectious Diseases Society of America and

the Society for Healthcare Epidemiology of

America Guidelines for Developing an Insti-
tutional Program to Enhance Antimicrobial
Stewardship.  Antimicrobial

Guidelines 44(2): 159 - 177.

Stewardship

Eumkeb, G. and Chukrathok, S. (2013). Synergistic
activity and mechanism of action of

ceftazidime and apigenin  combination
against  ceftazidime-resistant  Enterobacter
cloacae. Phytomedicine 20(3-4): 262-9.

Gallo, M.B. and Sarachine, M.J. (2009). Biological
activities of lupeol. International Journal of
Biomedical and Pharmaceutical Sciences 39
(special issuel): 46-66.

Hemaiswarya, S., Kruthiventi, AK.and Doble, M.
(2008). Synergism between natural products
and antibiotics against infectious diseases.
Phytomedicine 15(8): 639-652.

Kiem, P.V., Thu, V.K, Minh, C.V. and Yen, P.H. (2010). A
new flavan glucoside from Glochidion
eriocarpum. Journal of Chemistry 48(1): 125-
131.

Laghari, A.H., Memona, S., Nelofarb, A. and Khan, K.M.
(2011).  Alhagi maurorum: A convenient

source of lupeol.

Products 34: 1141- 1145.

Industrial Crops and

Mah, T.C. and O’Toole, G.A. (2001). Mechanisms of
biofilm resistance to antimicrobial agents.
Trends in Microbiology 19(1): 34-39.

Barusrux, S.,

Machana, S., Weerapreeyakul, N.,

Nonpunya, A., Sripanidkulchai, B. and
Thitimetharoch, T. (2011). Cytotoxic and
apoptotic effects of six herbal plants against
the human hepatocarcinoma (HepG2) cell
line. Chinese Medicine 6: 39-46.

Reyes, C.P., Nunez, M.J., Jimenez, |.A., Busserolles, J.,

(2006).

Alcaraz, M.J. and Bazzocchi, I.L.

Activity of lupine triterpenoids  from

Maytenus species as inhibitors of nitric oxide



94 KKU Science Journal Volume 45 Number 1

Research

and prostaglandin E,. Bioorganic & Medicinal
Chemistry 14: 1573-1579.

Sandhya, S., Chaitanya, R.S.N.AKK, David, B. and
Aradhana.  (2011).  Microscopical  and

Physicochemical studies of Glochidion
velutinum leaf. Journal of Global Trends in
Pharmaceutical Sciences 2: 91-106.

Saleem, M. (2009). Lupeol, a novel anti-inflammatory
and anti-cancer dietary triterpene. Cancer
Letters 285(2): 109-115.

Sedlarik, V., Galya, T., Sedlarikova, J., Valasek, P. and
Saha, P. (2010). The effect of preparation
temperature on the mechanical and

antibacterial  properties of poly (vinyl

alcohol)/silver  nitrate  films.  Polymer
Degradation and Stability 95: 399-404.

Siddique, H.R. and Saleem, M. (2011). Beneficial health
effects of lupeol triterpene: A review of
preclinical studies. Life Sciences 88: 285-293.

Solomakos, N., Govaris, A., Koidis, P. and Botsoglou, N.
(2008). The antimicrobial effect of thyme
essential oil, nisin and their combination
against Listeria monocytogenes in minced
beef during refrigerated storage. Food
Microbiology 25: 120-127.

Sharma, J.V.C,, Pitchaiah, G., Rao, J.V., Kumer, H.S. and
Vikram. (2011). In -Vitro Anticancer activity of

methanolic extract of roots of Glochidion

zeylanicum (Gaertn.). International Journal

of Research in  Pharmaceutical and
Biomedical Sciences 2(2): 760-764.

Smitinand, T., Larsen, K. and Santisuk, T. (2007). Flora
of Thailand. Vol. 8 part 2. Bangkok: Forest
Herbarium, Royal Forest Department.

Thang, T.D., Kuo, P.C,, Yu, C.S., Shen, Y.C,, Hoa, L.T.M.,
Kuo, Y.H., Yang, M.L., Wu, T.S. and Thanh,
T.V. (2011). Chemical constituents of the
leaves of Glochidion obliquum and their
bioactivity. Archives of Pharmacal Research
3: 383-389.

Sheng, W.H., Chie, W.C,, Chen, Y.C., Hung, C.C., Wang,
JT. and Chang, S.C. (2005). Impact of

nosocomial infections on medical costs,
hospital stay, and outcome in hospitalized
patients. Journal of the Formosan Medical
Association 104(5): 318-326.

Xiao, H.T., Hao, X.Y., Yang, XW., Lu, Y., Zhang, Y., Gao,
S., He, H.P. and Hao, X.J. (2007). Bisabolane-
type sesquiterpenoids from the Rhizomes of
Glochidion coccineum. Helvetica Chimica
ACAT 90: 164-170.

Zhang, X., Chen, J. and Gao, K. (2012). Chemical
constituents from Glochidion wrightii Benth.
Biochemical Systematics and Ecology 45:

7-11.

Qaaaa



