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Antimicrobial Effect of Oleanolic Acid and Ursolic Acid against
Streptococcus downei
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Abstract Oleanolic acid (OA) and ursolic acid (UA) are triterpenoid compound present in many plants. This study
examined the antimicrobial activity of OA and UA against Streptococcus downei. The antimicrobial activity was
evaluated by the minimal inhibitory concentration (MIC) and time kill curves. The MIC values of OA and UA for S.
downei isolated from the Korean population were 8 pg/ml. OA and UA had a bactericidal effect on S. downei ATCC
33748 above 2 x MIC, 16 pg/ml and 8 pg/ml, respectively. The results suggest that OA and UA can be used in the
development of oral hygiene products for the prevention of dental caries.
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1. Mz & Mz bk

B Ao ARE S, downei ATCC 337482 America
type culture collection(ATCC, Manassas, VA, USA)°l4|
THate] ARSI gt ShlolA] B8] T8 E 4+t
Fol S downei(KCOM 1165, KCOM 1166, KCOM
1167, KCOM 1168)52 gh=-+7m A EAH-23) (Korean
Collection for Oral Microbiolgy, KCOM)ol|A] #<oF wo}
AREEIAT °]E AlFE-S Todd Hewitt(Difco Laboratories,
Detroit, MI, USA) $HdujX]ol] =sle], 37°C Mldul
710 1-247F v ggt & oy Adel ARS8t

2. EA2MEAMsZ(Minimum Inhibitory Concen-
tration, MIC) &H

Fek A a5 HE 0A9F UA(Sigma,
St. Louis, MO, USA)®] 3t dotr7] fsl MICE
AR e Pe g FAgste] EA itk TH AW
A g ol&ate] 37°C Mltlgr]olA Fers A+
4N 7F wieFet 3, 9 600 nmellA] wiekl o] S3 e
ste] 1x10° CFU/mMPE =5 AR 2 )43}
t}. OASH UAZ 1, 2, 4, 8, 16 pg/mlI7} E == Al o)
of H7Magde] 1%7F H=s H7hsldch. o
] OA®} UAT Dimethyl sulfoxide (DMSO; Sigma)oll
o] AT AEe] SAUERTLS DMSOE Al
Gl 19%7t =5 Vb, SRS ampicillin
(100 mg/mhE M FAe] 1%7F =5 H7Fskich
96 well plateol] 200 ul¥ E53 5 37°Co|A 2417+ &
F g F 600 nmolAN FFEE SHENT A ¥
e 27 3uhe d3ssich
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3. Time Kill 244

OAS} UAS H7}3t & X)71to] AFE o] mZ S downei
ATCC 33748"] tgt s8-8 FAFSHd, 0ASF UAZ}
Fete Aol dis] JaAl T A2 2E-5)
£ AS Lolrr] I3) time kill F4S AT B4
AARE B3l 92 MIC#HS 7122 0.5xMIC, 1xMIC,
2XMIC & 4xMICS] E%olA 0, 3, 6, 12 2 24h 2
St w2 &S 43I

34 600 nmol|A] wigHe] FFE=E S35t 1x107
CFUmI7} ¥]%=5% TH HAIAZ 843} 96 well plate
of AAMRA] 270 WE 5 F F FHEAES ] F
Tt HER FAst IME #F 30uE H
SAATE W Ak Wk 10 wE FHste 7o) TH
Shu R o] mHsted 48117 Fok vieket & FAdE e
< A} ST o] w, 6A17F o]t miet 1E2 107
2 10%] A, YA 252 10° 2 10%0) 348}
Atk zt Wks-o R 3ukEale] skt
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S. downei ATCC 33748"] gt OAS] MIC %2 8 ug/
mllA AeAEe BN, Sd=RldlA B8] $-E 447
S. downei KCOM 1165, KCOM 1166, KCOM 1167 %
KCOM 11682] MIC #olME sLs AxE A S.
downei ATCC 33748l tjst UAS] MIC 352 4 pg/miell
A XS BASL, S downei KCOM 1165914 % 5L
3l 7S AAATE, S, downei KCOM 1166, KCOM 1167
2 KCOM 11689 thdk UAS] MIC 72 8 pg/mlz UE}
LITH(Table 1).

S. downei ATCC 33748"] tigt OAS} UAS] time kill
A Ax 2xMICZZE 16 pg/ml 8 pg/ml) o4 %
Nx M#3FedA a5 7HTHFig 1, 2).

Table 1. MIC test of OA and UA against S. downei

Species & strains MIC (ug/ml)
OA UA
S. downei ATCC' 33748" 8 4
S. downei KCOM? 1165 8 4
S. downei KCOM 1166 8 8
S. downei KCOM 1167 8 8

S. downei KCOM 1168 8 8

'ATCC, America type culture collection; ’KCOM, Korean collection for
oral microbiology
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Fig. 1. Time Kill curves of oleanolic acid on S. downei ATCC
33748".
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Fig. 2. Time kill curves of ursolic acid on S. downei ATCC
33748".
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Triterpenoid saponins =A% OA2} UA= o]/ ddA|
2 AESH B4 ol XBARA B AFHL 9
T} OAE A2, FFD, FAFY, anti-HIV'Y, &
oHO g3} So] L&A Utk T3, 0OAE CYP2EIY] W&
< At HA0] e trEZEe] JAE Holsr] wiE
of 7+ REEle A= . UAE A2, 4eh®
JAS, 74HE0 g3 Fo= A dHA Ut} 53],
UAE 9A|22] Az Holol]l Rz ¢l vtz el Ad
# FAL = LS 3,

B A A3} S downei ATCC 33748 thak OA9}
UAS] MIC #+& ZH2F 8 pg/mlet 4 pg/mlE =210l A
o] BHE S downei KCOM 1165 #5¢] MIC 7t}
A3 AT S downei KCOM 1166, KCOM
1167 2 KCOM 116891 tgt UAS] MIC %2 8 pg/ml=
S. downei ATCC 33748"%} =}o]7} Uit H< Scalon
Cunha 52& Miconia £L.25E] &3 0AS} UAS
o] g3l S mutans ATCC 25275 T3t 3H+3S MIC
e ol ESHsIT 2 A3 UAS OA= S mutans
ATCC 25275" =<l tiste] 2H2b 80 pg/mlzt 70 pg/ml
o] MIC #& B4tk 28y A 529 Al ofstH
OAE S mutans ATCC 25275™¢} S sobrinus ATCC
33478"] Wit F 4 EF 8 ug/mle] MIC #< 2H=
AoZ HAFA, B A9} 5U3 wToAM A
HAT. S mutans ATCC 25275%1 thek OAS} UAS] &
o] 2o]E HAEH ol 0A 2 UAZF o8] 7] 4
B4 223 ookg B 9 A& EAjsta A, F
B2 o JHAZA] s} o pold ogt FoR
AZFETH(Fig 3). o1t A Aol 9J3hd, OARTE=
UAZF ek Agiadtatol] gk dtso] 53 o=
RiEAnl=]

OA%} UAS] S downei ATCC 33748l that a2k
o] AeFzgoll o3t AR AFztgol ok ZAXE &
o B7] 93} time kill £4& Aldsitt. 2 23 OA
9} UAS 2xMIC(ZH2} 16 pg/mlst 8 pg/ml) ©]4e] =
oA S. downei ATCC 33748 thall A+2H8-S zh=t}
= AS & 7 AU AT 0ASE UAZE oE 71-
02 AAE-S zhe A0A AE Ads SRS &
2|5}, Fontanay 5>Y9] Aol oabd, 15 <] Al
Z A9 (cell membrane)°l|] hopanoid®] £ ofF-9} A3t
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UA®] (3pB)-3-hydroxyurs-12-en-28-oic acid, OA2] 3pB-3-
hydroxyolean-12-en-28-oic acid 732} At} wehA
OAE 57N 8. downei &5 5L IF9S HERH oL},
UA2] 7% @30l we} saazte] xpolE HAvth4 pg/
ml, 8 ug/ml). ©|= MAEZZ hopanoid®] &2 zto|eh A
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UA OA

Fig. 3. Semi-plane chemical structure of ursolic acid(UA) and
oleanolic acid(OA)
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Triterpenoid saponins =31 OA2} UAZ} X]o}-9-2]
= YAFF2] SRl Streptococcus downei®] FTdF
(ATCC 33748") & Aet5(45)0l thate], AA|u)=] 5]
MRS o83 MICH =4 2 time-kill £4H2 &8
At AE FE S et 22 A4S 2k
1. S downei ATCC 33748" & S. downei Q73F(45)
9 OA Uigk MIC #2 8ugml2 FU39,
UA®] gt MIC %2 S. downei Zd59F 473+
F Z¥ell Zpo]7} ATt

2. Time-kill E4%S A8 43 OASt UAE S
downei ATCC 33748l tate] 2xMIC (22 16 pg/
mli3} 8 pg/ml) ©)/¢e] FZoA AHFAES 2T
= Ae & Al

ole] ALAINE FH i, triterpenoid saponins -
A9 0AS UAE Fex ddd7d 5 FH2o A
o 77 W AHAlAe] AMAste Zew Bexl S
downei ol tiall A2 A8 e & T AU
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