nua oggv : na lnmseengniiuuaiiFuvesglliliedunana ldandiAu

I} ] :&' = ar =4
yioumionayoaunlWlanenn s essoe (MECHANISM OF ACTION
UNDERLYING THE ANTIBACTERIAL ACTIVITY OF LUPINIFOLIN, A
FLAVONOID EXTRACTED FROM THE STEM OF DERRIS RETICULATA CRAIB.,
AGAINST STAPHYLOCOCCUS AUREUS). 1015805081 : 5990519156

LY ¢ by
AI.UIBUBY JNSWIH, 80 1UN.

o
o ad

= o ot = o % d et '
lunisfaw3seil Tdviinsadamselivedu FailumsfifiTaseadrelungy
prenylated flavonoid MNAAUBIOUNTE (Derris reticulatd) Too lavinsasisnaugndoss
I NMR anlnasuiazas9duduaientsins2vuians (Mass spectrometry) a15azaugil
] = ) ' ar 4 ‘ﬁ}
iredugnislsurlonisazatalu 0.1 N NaOH tagiienaasiuil lustmsideade Miller-
. A X = v = Y ' st
Hinton o1 lunisnaaeugnismuuaiie vinsamsnageui lanwun uuaiiGeunsauon
=1 T Ty =y 1 S K= &’ o ol o
finuhaeasgilivsaumnniuuaiifeunsuay nmyeuuafiFounsnniua 4 ag
ﬁ'uﬁ WU71 Staphylococcus aureus ﬁmm"hmﬂﬁ’s;m LAZINAITNATOUALDTT two-fold
1 e o £ Qfﬂl g’) = t
microdilution W11 ﬁ”&i@ﬂuﬂ@ﬁuﬂ@ﬂi}ﬂ‘ﬁEf“lJENﬂ’]'iLi]'i‘aJu"’lJmmjﬂﬁﬁEJ S. aureus $IUAIAY
¥ oow o h o B4 o ' I e & o
Wuduiga lunsdudusonuaiiso (MIC) nazannududumgalumssduiesuuniie
1 ot O o ot X Qu. s 1 = 1 4 I=]
(MBC) im0 8 tay 16 Tulasniu/ua. muday Fegniaenaniinnuusaisandt defey
ko T ' o o a 1 or &
1 ampicillin 9619 151aw vinasdanuduiusssnnanaiuralumsesngns uaaslid
« T aaf & o Ly v ' V. Q L 1 A m a A
U Ui pauesngNE 1AI5IN71 ampicillin TavgniNiTnNveaglivedull euso
YR ' = oo ' g
BuiuldTnonwarennnasaganssaidianaseuiudnining uaziionsiemina lnmssen
£ o = 9 o o 1 t P 9 A o 4
gnrvesgiivedu ndesganssaudnasenuuudeugnimnlsiioduna lnsaadia
2 o =4 s T i 9 Vg 1 oy & o g ¥m at
AN luratuuaiGe S aureus mwaeht tauaaaiiiun gihidedwnimemsin
A o 4 ar s A £ &g w e gg 3 p e =
WIRTBUBB N aALAHI AT (HBIINMITEBNgNERTIAT IRena I UIIuz T giliieAu
] £ & dor = Ay e = PA w @ an
WiegesngnsamboRuyan laoase auuagiuil 185 unsigoidudud 035 Flow

[ 1

o 1 ¥
cytometry lagl¥d DioC, Wuamsvs¥lumnagey nansfnymudl dasdiuvesiuay/d

Y SRR o & < s "\ A w o ow roe o
NIl “]N‘IN‘iﬂ?’imuﬂ’ﬂhﬁuu“imﬁmﬂﬂﬂﬂulcﬁﬁﬁ‘llENLL‘HﬂVtt‘iﬂaﬂ@\'}f}ﬂ?dijuﬂﬁ'lﬂfg FEUHIRIE IS
< o =, ar & Vo £ o
W19 carbonyl cyanide 3-chlorophenylhydrazone Futduinsiviunald1d GNo SifY)
ot £ o oA W o ;’( @ Y o oo
protonophore ifignvhainTasassaeieduaad mnwamsnaassiagllan gildvedud

QU

' 2 3
ONFEVIIMSITYVBWUANITY S, aurens Taomarawlonuyad




I

z:y w B ¥ e o =Y £af o o 2 I'4
HONIINU 83 lﬂmmﬁmﬂﬁauﬂﬂmﬂuwwaagﬂuﬂaaﬂmumaaﬂumsmzwaa
4:5{. 3 a2y o d' 1 g gt 1w no = =
(W11889 HepG2 W1 giiiWeaunaanusuduinny MIC tag MBC lunaasanuiluny
' s A g A v o ow =y v <
ADIARINARDALAUDZIFAA HepG2 oenladAy (p < 0.05) wamnansd lanisann

g ) L = g H a fg
it uaasldiiua gilfiveduiidnoamitesih lilddluesdudouuniiteld

#1113 aan anale¥oindnyl [ 1V

Fn3fny1 2559 aeileroo1nsanysnen 2t N




KAMOL YUSOOK : MECHANISM OF ACTION UNDERLYING THE
ANTIBACTERIAL ACTIVITY OF LUPINIFOLIN, A FLAVONOID
EXTRACTED FROM THE STEM OF DERRIS RETICULATA CRAIB.,
AGAINST STAPHYLOCOCCUS AUREUS. THESIS ADVISOR :

ASSOC. PROF. NUANNOI CHUDAPONGSE, Ph.D. 80 PP.

DERRIS RETICULATA CRAIB./LUPINIFOLIN/STAPHYLOCOCCUS

AUREUS/ANTIMICROBIAL/CELL MEMBRANE DISRUPTION

In this study, lupinifolin, a prenylated flavonoid, was isolated from Derris
reticulata stem, identified by NMR spectra and confirmed with mass spectrometry.
Lupinifolin was freshly prepared by solubilizing in 0.1 N NaOH and immediately
diluted in Miiller-Hinton broth for testing antibacterial activity. The data showed that
Gram-positive bacteria were more susceptible to lupinifolin than Gram»negati\;e
bacteria. Of four strains of Gram—positive bacteria tested, Staphylococcus aureus was
the most susceptible strain. Using the two-fold microdilution method, it was found that
lupinifolin possessed antimicrobial activity against S. aureus with minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC) of 8 and 16
pg/ml, respectively, which was less potent than ampicillin. However, from the time-
effect relationship, it was shown that lupinifolin had faster onset fhan ampicillin. The
faster onset of lupinifolin was confirmed by scanning clectron microscopy. To
investigate the mechanism of action of lupinifolin, transmission electron microscopy
(TEM) was performed to observe the ultrastructure of S. gureus. The TEM images

showed that lupinifolin ruptured the bacterial cell membrane and cell wall. Due to its
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fast onset, it is suggested that the action of lupinifolin is likely to be the direct disruption
of the cell membrane. This hypothesis was substantiated by the data from flow
cytometry using DiOC; as an indicator. The result showed that the red/green ratio which
indicated bactertal membrane integrity was significantly decreased, similar to the
known protonophore carbonyl cyanide 3-chlorophenylhydrazone. It is concluded that
lupinifolin inhibits the growth of S. auwreus by damaging the bacterial cytoplasmic
membrane.

In addition, cytotoxicity of lupinifolin was evaluated in red blood cells (RBCs)
and HepG2 cells. It was found that at MIC and MBC of lupinifolin did not produce
significant toxicity on RBCs and HepG2 cell viability (p < 0.05). The data obtained
from this study suggested that lupinifolin may have the potential to be used as

antibacterial agent.
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