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ABSTRACT

Antimicrobial Effect of Oleanolic Acid against
Streptococcus mutans and S, sobrinus

Woo-Hyung Ha, D.D.S, M.S.D

Director : Prof. Yeong-Mu Ko, Ph.D., DDS
Department of Dental Science

Graduate School of Chosun University

Oleanolic acid (OA) is a natura triterpenoid that exists widely in
food and some medicina herbs. OA provides remarkable protection
against acute and chronic liver injury in experimental models and has
been used as an oral remedy for human liver disorders. Aim of this
study was to evauate the antibacterial activity, as well as the toxic
impact on human gingival fibroblast cells (HGF). Minimum
bactericidal concentration (MBC) were determined against Streptococcus
mutans (ATCC 25175') and S sobrius (ATCC 33478"), as well as ten
strains (S mutans ChDC YM3, YM53, YM71, YM217, YM220, S
sobrinus ChDC Y$4, YS5, YS6, YS7, YS11) clinical isolates. MBCs
were determined by broth microdilution method. OA shows good
antibacterial activity against all strains and MBC value is 4 ug/mL.
The cytotoxicity of HGF was measured by MTT assay. The results of
MTT assay indicate no significant difference in cytotoxicity between
contorl group and experimental groups with the concentrations of 10
ug/mL, 5 ug/mL, and 2.5 ug/mL.
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2-1. Aol

Boogtol AVSE Sgeplococcus mutans ATCC 251759 .S sobrinus
ATCC 33478'*%= America type culture collection (ATCC, University
Boulevand, Manassas, VA, USA)olA Fd3te] AF&3Fdh. w3k dh=elo
A e w8 mutans ChDC YM3, YM53, YM71, YM217,
YM220, .S sobrinus ChDC YS4, YS5, YS6, YS7, YSIE2 ZA0gu A
Fdiet AR w A Fgel AEsEAT. ols AldES Todd
Hewitt broth(TH broth, Difco, Lab., Detroit, MI. USA)dl HF3sta, 37T
COz M=t vl k7]ol A 244131 v Fate] b5 Aol o] 835ttt

9] retromolar pad% e A2 ZFOo=ZHE ® ws At A AHL
234 H g A AE 9 xFA3e] i, vEFAA FH T 3L FAA

Fods WA ¥ Afewt A AFSAY. AE AAFEAEE
Dulbeco’s Modified Eagles Medium (DMEM, Gibco BRL, USA)°| 10%
Fetal Bovine Solution (FBS, Gibco BRL, USA) 3} 1%
Antibiotic-Antimycotic (Gibco BRL, USA)7} =9 Al Eujokd g o] &35t
37CoA 5% CO7F A7FH 1, 100% 527t frAE = AlE s F7lel A
sttt wiAl = 2ol § i wA st Abe A FEAEZ AT o

et A wiFetar 5 WA 64t AES AFEste] v A el o] &



2-3. & H7}

Aob-2 o) AJMA S mutans RS sobrinus FFEC I A
S AAMA NS o] &3] HAAFAAFE (Minimum bactericidal
concentration, MBC)& FA3lo] A3tk TH AAujAE o] §3te] 37T
M FEAN NN S mutans LS sobrinus TFES 24X 7 vl kst & oA
HjoF oS 540 nm Il e FH¥ = (optical density, OD)gko] 057} ==
2 TH dAAZ 3A35Act. Oleanolic acid® DMSO (Dimethyl
sulfoxide; sigma, USA)Z 1, 2, 4, 8, 10 ug/ml7} HEZ Al vk (200
ubDoll H7F (Merefekol el 1%7F ¥ =2 H7b)ska, 24 well plateo] 200 w#)

WG F 3TCAAM 24243 Fob gt 1 ¥, 2N oS A we =

tlo

TH agar plateoll 10 HF3FaL thA] 37CoAl A 244 ZHEQF v &3}
of 759 FAFHPA oAHE FAs I, ojuf 99.9%2] Aol =2 well

Colw) Zzbe] AR 2L
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MBC Aol AF8¥ oleanolic acid®] #% #<S aste], 10, 5, 2.5 ug/ml
o] oleanolic FIkolA Abgt ASAHFEAELA tFdF AEAEES MTT
(3-(4,5-Dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide, a tetrazole)
TAHE Tt SAsAT 24-wello] A2 v FH Aol EFE A EA Y

okl o A AL ol A&F 3 7R FEY oleanolic acid &3 DMSO7}
1% S+d AlZuekd 1 mNS 47219 welld] 58301, SAHELOE

AREE ME7E w s = welldl AlEZ v FATS 1 ml EFEAT ol Al

H
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X
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T ogdE 2% AAsE, wA 1 mlF MTT €9 100 wS Ao 7
well®] Aol 500 wA H7bsto] dee Azt ol 3 AIZF st Al
Zufkg shdeh. 1§ 9 AS AlASI, 1 mM HCI 10% sodium
deoxysulfate (SDS, Sigma USA)7} ¥ &3 €4S 300 s 7 wellel
A H7tste] @A H formazan AA S S3A 7|, MFHAE F TE X
96-welloll 200 WA FEF3Fo] ELISA reader (Multiskan EX, Finland)® 3}
595 nmollA FAEE FAAT. oju AP H dExade 47 3 well

Hogelga, o] SYH oz 33 vy Agatglh,

APABRE RE LYY dxT o FE o+ EFAAR 259
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3-1. Oleanolic acid®] S. mutans 2 S. sobrinus ¥ 5| U3 g3

7}

B to)| AV 49 S sutans BxFF (ATCC 25175%) 2 S sobrinus %
F3F (ATCC 334787l & oleanolic acid®] MBC #< 747} 8 pg/ml %
10 pug/mlAtHFig. 1 & 2). S=doA B2 FAHH S mwtans LS

sobrinus 1070 3k oleanolic acid®] MBC #2 4 pg/mle] it} (Table
1).

. =

4 ug/ml

2 ug/l ug/ml

Fig. 1. Antibacterial effect of oleanolic acid against S mutans ATCC 25175'.



(-)control 10 ug/ml

4 ug/ml 2 ug/ml 1 ug/ml

Fig. 2. Antibacteria effect of oleanolic acid against S sobrinus ATCC 33478,



Table 1. MBC (ug/ml) values of oleanolic acid against .S mwians and .S

Sobrinus

Strains MBC (ug/ml)

Streptococcus mutans ATCC 25175"° 8
mutans ChDC YM3
mutans ChDC YMb53
mutans ChDC YM71
mutans ChDC YM217

O N NN

mutans ChDC YM220
Streptococcus sobrinus ATCC 33478" 10
S sobrinus ChDC YS4
S, sobrinus ChDC YS5
S sobrinus ChDC YS6
S, sobrinus ChDC YS7

b B

S sobrinus ChDC YS11




3-2. Oleanolic acid® X9 WE AlE NS HFEA T 3 AEA

=&97t

Oleanolic acid®] AlZ XSGR AFo] 3 MIEAHYEES MTT AW
o7 Hre A¥, 10 pe/ml, 5 pg/ml,. 2.5 pg/mlel oleanic acidol thdh Algh

AaEAze] g AX AL &5 AE g §A%s o] &3

Mok §oAwe Agd dzed A FUW nY W AE WD nadd
Oleanolic acid-GF
1(2)2 : 100.0 063 os.7 1038 104.2
80 -
60 -
40 -
20 -
0 . . T . !
Medium 1%DMSO 10ug/ml 5ug/ml 2.5ug/ml

Medium 1% DMSO 10 ug/ml Sugml 2 5ug/ml

Fig. 3. Cytotoxic effect of oleanolic acid on human gingival fibroblast
(GF). Statigtically significant from control group (P < 0.05).
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A4F F2 2 0

2 A9 A3 oleanolic acid< A o2 F9 Fag U FFA S
mutans RS sobrinus EwwTE EOANER wFEC dste 4-10
ug/mle] TRl FHEAEL e AL & F AT # Fontanay 5
L HAA NIy FaT [AAAEQA Escherichia coli, Staphyiococcus
1

aureus, Enterococcus jaecalis, Pseudomonas aeruginos 59 a3+ H

FAA WAL Hols AATFEL 422 oleanic acidd] whd &3 7}

i

AAstAe, 259 AF A oleanolic acidE 2 # A Al £ coli
S} P aerugmosa TFENE It &7 YR, o A AAAd S
aureus®y F faecalis T FEANAAE 22 8 pg/mlet 4 pg/mle FZolA

MIC #< Rt A%t dwEdded g G4 WAds 2=

n

aureus(methicillin-resistance Staphviococcus aureus, MRSA) w52 ¥Fsin}
o] Alo] ™l A A WA (vancomycin-resistance)s ZtE £ faecalis 5Ol
el A= & &7 ol &A%k Horiuchi 59 A+ Ao osH 8
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o] AE AR HA AT Axd AJES HEE S 7 (peptidoglycan) 2]
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WS mutans RS sobrinusoll FHEIE H
o]+ oleanolic acid®] ¥ X=(10 gg/mDolME AL A2 RFEA Lo that A
F=4o] 919t Fontanay %79 oleanolic acid?] A}& 718 A (HaCaT)
2 AL ool AFEAE (MRC-5E Alx AEE AP 23 e,
524 mg/L (pg/mD9} 252 mg/L (ug/ml) 5 =9 oleanolic acidE 24417+ &<t
HaCaT A X9 MRC-5 A% Zt7zte] Agld 49 50%° L& (the half
maximum inhibitory concentration, ICs0)= E Gt} ol= &9 7] w&
AZE 7HY oleanolic acidel et BEE Aol7F ATl A& AlAS
F= Aot & Aol A 10 pe/ml (mg/L)8] & =TS o]
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