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The purpose of the study was to investigate the
antimicrobial activity of the methanol extract of Copftidis
rhizome against the type strains of cariogenic bacteria,
Streptococcus mutans and Streptococcus sobrinus, and the
periodontopathogens, Porphyromonas gingivalis, Prevotella
intermedia, Treponema denticola and Aggregatibacter
actinomycetemcomitans. The antimicrobial activities of the
crude extract and the methanol extract fractions of Copftidis
rhizome separated by silica gel chromatography were
evaluated by determining the minimal bactericidal
concentration (MBC) values, using the microdilution
method. The cell viability test of the extracts of Coptidis
rhizome on the KB cells was also studied by methyl thiazolyl
tetrazolium (MTT) assay. Our results showed that the 11th
fraction (F11) of the methanol extract had the greatest
antimicrobial activity against the tested bacteria, with no
associated cytotoxicity on the KB cells, upto a concentration
of 50 pg/ml. These results suggest that the silica gel
chromatography fraction F11 of the methanol extract of
Coptidis rhizome, could be useful in the development of oral
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hygiene products as an antimicrobial agent for the prevention
of dental caries and periodontal diseases.
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FE 1 Thee
th9,10]. skAIRE, olHsh T steEEd F &
Az Hl w2 AlRE BEo] 571 Wil 59FEE
& olgste= Aol AL

A Coptis japonica, EVEIYE; Coptidis rhizome)
2 AZYs A ¢} ZoF A3} Ty Azlo| ARE-
Hof ghowl, A2 AT AAEE s I, P
ol @ @gn mh b Zex muwgld
[13-17]. 3FA9E o] X|ol--2F v} X523 Aol
gk At vud AAolvk IR 2 Ay gl
gk FEE0 Aoh-AS53 AFAE Al et
FEe 2] BF T AR S A% Aok
W PRAgel 53 2e TRSAEE
ThseheA e sohiy] $13 A4Sk

3;

W] ARE-

FT=o] AaAQl Axd Sgds B 2Klinju,
Korea)oll Al +dato] & ATtel AREaiSith E471E
o] gsto] IR = Y 100 g HE-(DA JUNG,
Seoul, Korea) 500 mlZ} 41> th A2olA 48717t &
QF shaking incubator® F% 3IUTE FEHL GAEE
715000 rpm, 20-H)E ol&sto] iR ste] S-S
3t o, 31dEF7IRV 10, IKA, Seoul, Korea; 80
pm, 40C)2 &8k, FZAZZX(LABCONCO, Kansas
City, MO, USA)ste] s wehE FE5=8 A3t &
4 Az g o —% FE=E2 DMSO (Sigma)= 200
mg/ml FEZ 591 3 13,000 pmolA 108 F A
l"%11](5415D Eppendorf, Hamburg, Germany)3}o] Z335-<Y
= Foto] v Aol AHg-ekinh

A7 2 RutE a9 E o] & 2] E FE

g9 veks FEES Ay 4 AErEIRYE
AAete] el wEeE FEE 20 go e
50 mlofl =<1 - ethyl acetate (HPLC solvent, DA JUNG,
Seoul, Korea) 50 ml= <3sk & A42](1,500 rpm,
10 ) stk d5del| Ael7t A(Silica gel 60, Merck,
Darmstadt, Germany) 40 g2} & 412 $ SujE 7|shA
oA 10417 EhAA FD AHE AXAZSY =
=287} A B n-Hexane 100 ml¥} 42> & A

7F A Ad FE flol 248 Jolrk o5 A
n-Hexane:ethyl acetate B]-&©°] 10:0, 9:1, 8:2, 7:3, 6:4, 5:5
0;1()0] == "= ,?4 ZF.;'(}-Z‘] o7 742401] vg:]?;%ﬂr
Z} B]&o gaS 500 m¥ 3 22(10:0 BT 500
ml2] 2% FE)Ete] SH FF7)40TC, 80 pm)E FF
sto] SAAZAIA v 22 20709 EEE Ak
10:0- T (F1), 10:0-I1(F2), 9:1- I (F3), 9:1-II(F4), 9:1-II
(F5), 8:2- 1(F6), 8:2-11(F7), 8:2-II(F8), 7:3- I (F9), 7:3-1I
(F10), 7:3-II(F11), 6:4-I(F12), 6:4-1(F13), 6:4-I(F14),
5:5- 1(F15), 5:5-1(F16), 5:5-TI(F17), 0:10- I (F18), 0:10-
I(F19), 0:10-II(F20). 2 AzxH zt7o Aejgt 4 4
ZulE 18y EQ%E(F%FZO):—% DMSO (Sigma)Z 20
mg/ml FEZ %9 % 13,000 rpmollA] 105 EoF QA
l"%F/](SMSD Eppendorf, Hamburg, Germany)d}®] *A+5-<Y
< Fste] vy Al ARt

Al 2 Al o

Ao AR S mutans ATCC 251757, S. sobrinus
ATCC 33478", P. gingivalis ATCC 33277", P. intermedia
ATCC 25611", T. denticola ATCC 35405" 2 4.
actinomycetemcomitans ATCC 33384" FFE> American
Type Culture Collection (ATCC, Manassas, VA, USA)°llA]

Tgste] ARE-stalt

A= Todd Hewitt (Becton, Dickinson and
Company, Sparks, MD, USA) HA|wlj#] Hi= sHdujAE
o] g3te] 37C Altui7lelA 1297t Hﬁogé}cﬁ‘:}. A.
actinomycetemcomitans=0.6% yeast extract, 5% horse
serum, 75 mg/ml of bacitracin, and 5 mg/ml of
vancomycin (Sigma)®] 7} tryptic soy broth (TSB,
Becton, Dickinson and Company) HJZ|of|A] wljFs}Sict.
T. denticola ¥5-i= 1494 modified NOS medium (ATCC)
S o|gsto] nFsISITy. P gingivalis W P. intermedia
52 TSB|l 0.5% yeast extract, 0.05% cysteine
HCI-H,0, 0.5 mg/ml hemin % 2 pg/ml vitamin K;°] 3
7He v ol vl skQiTh AHTAtS A s BE At

5% N, 10% COy, 5% Hy7b 3%+ 37T 7]

d Ml eF7](Bactron 1, Sheldon Manufacturing Inc.,
Cornelius, OR, USA)°llA] wljeFste] ths A3 e A&-3f
Ak

HERFEE 24
FA) RS F2E Ao A7t A AzekEd
EEER 2o fEs AATE U 2% o4
AFA% e FiEse dohws] A% Az
Aol 71%E AANAE ol 8
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St u] A 8] A (micro-dilution) S oF o] =
SFATHI8). ©olE zHeks] AdwsiAbd 742%94 A +5F
off Btz AR 9 wlek oA 2
g 595 nmellA] wjFelo] FFEE %—Xé} - Altol
1x10' CFUMI7} 5% #5 7o) X2 3|45}
100 pl® 96 well plateoll €T} Ag7p A 1=wpE"
Ay F2E°] 20 mg/mle] =% DMSO (Sigma)® 5
ATt olE& tAl ZH7Ee Al HiAE 200 pg/mlo] =
= gAsta, olES ThA] 2uly FAACE wiAE

olg3slo] 3]t U, 94 96-well plate] Allxt= 5=

S o]&3le] 37°ColA 5% CO7F H7FE AL 100% F%
7h A e = A a7 oAl Fekl 18],

g9 vghE FE= A9 S Hole Ay
7 A AzetE Y] 59 KB AEF st Al
AEES gotiy] flate] b AFelA 78 B
= MTT (3-(4,5-Dimethylthiazol-2-y1)-2,5- diphenyltetrazolium
bromide, a tetrazole) A1 HS o]-&3to] SASATHI). ©]
o AHgE FH WEE FE2E Y499 52, 1, 05,
0.25, 0.13 mg/mlo]low, 114 Agl7pa g 2rhE 1w
¥ BEE] FEE 100, 50, 25, 12.5 pg/mle] ok

3t wellell 100 W#‘ wrsto] Mot wjekle] A EntE
%7} 100, 50, 25, 12.5, 6.3, 3.2 pg/ml<!
z7o] Fhﬁ s I OMJ?FH 35 24A1%E, o
WA 71 OF A Ao Ae 48A17HA 22k
A7 dollA ekt £1¢] HHHH“"WW 10 pl
= FAste] 1079 A% F 7z Altel] FHe A
HiRleol sty 37°Ceoll A 48 AIRE s<E wHekEE ¥ o

gho] FAHA S HAh seE HahiwhE 44
*‘o‘P}iB}. 7} qbe2 33] WHEsto] BF dAehs sRE

Aestlct

=

P eg 2B AL YEE F5

AT BEE 1R 9131 KB AEFE ol §a50om,
ol ATCCOlM T98tith KB AIXEFE Modified
Eagles Medium (Life Technologies, Grand Island, NY,
USA)ell 10% Fetal Bovine Serum (Gibco BRL)¥} 1%
Antibiotic-Antimycotic (Gibco BRL)®| Z3tel A 3Zufjokel

2 o

HeA AT, mutans ATCC 251759} S, sobrinus
ATCC 33478")°] digt & wighs 552 et 4
AZnfETIRI sl A FEEY S FHAA
e % SHoR dokd A Fl1d F12 #£8=0]
7P £ IS RS tHTable 1). F10 238=29] 7
9 S. sobrnus ATCC 334787el|Ank & AgdojA] A3 e
FE Qb HANTFE FHS 7FHTKTable 1). 34
= FE= 49 gig UEV\ AT Had
T Aol A S Aatolri19].

3 MeE FEE °J°“J+ Azt A aZekE
9 B ==Y 4F AFAS ARAI(P. gingivalis ATCC
33277, P. intermedia ATCC 25611', T. denticola ATCC
35405" @ A. actinomycetemcomitans ATCC 33384")ol ©j
St &ats A= Table 13 Z294th 34 wgks =
& AN A A actinomycetemcomitans ATCC 33384"

Table 1. Minimum bactericidal concentration of crude extracts or silica gel chromatography fractions of methanol-extracted Coptidis

rhizome against oral pathogens

Minimum bactericidal concentration (ug/ml)

Species and strains

CR Fl F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 FI12 F13 F14 F15 F16 F17 F18 F19 F20

S. mutans ATCC 25175" 250" >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 50 50 >50 >50 >50 >50 >50 >50 >50 >50

*

S. sobrinus ATCC 33478" 500 >50 >50 >50 >50 >50 >50 >50 >50 >50 12.5 6.25 25 >50 >50 >50 >50 >50 >50 >50 >50

P. gingivalis ATCC 33277" 250 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 6.25 12.5 25 >50 >50 >50 >50 >50 >50 >50

P. intermedia ATCC 256117 250 >50 >50 >50 >50 >50 >50 >50 >50 >50 6.25 6.25 50 >50 >50 >50 >50 >50 >50 >50 >50

T. denticola ATCC 35405" 1,000 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 6.25 >50 >50 >50 >50 >50 >50 >50 >50 >50

A. actinomycetemcomitans
ATCC 33384"

>1,000 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 12.5 >50 >50 >50 >50 >50 >50 >50 >50 >50

CR, crude extract of methanol-extracted Coptidis rhizome; F, silica gel chromatography fraction of methanol-extracted Coptidis

rhizome; ATCC, American Type Culture Collection.
These data were obtained in previous study [19].
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Fig. 1. Cell viability test of the crude methanol-extract of Coptidis
rhizome and 11th fraction of silica gel chromatography of it on
KB cells.

= At 3 F AFE3 Aol tisliAl 250-1,000 p
giml WLJolA H2rA 5% ZhS 715 cKTable 1). Ag
74 AzvtEIHY F89EE oA Fil +8Ee] 7}
L s 7o, ol 6.25-12.5 pg/ml HE
NN HadsE S BATHTable 1). T3k F10, F12
9 F13 BYEEL |7 o)A AF 1‘5& A1zt of

3 50 pg/ml olste] FolA HAMAEEFE e B
CHTable 1).

2 AT AR el e St EE 2
g veks FEE A 9 7P drso] £ Fl

THEY ME 54E KB AIZFE o]gste] MTT &
AHo® AF SkQItKFig. 1). 1 A% F4 Hege 5
=5 99L 0.13-1 mgml FEoNA 72.8-86.2%2] AlE
AEES BTk Fll 28E9] 49, 100 pg/ml 5%
A% KB AIES] AESC] 96.7%% AE FAo] AL
A= Aoz FAE

[l

a

AT Ay, 34 vgks FEE Aegr A A=t
E:/_EHA F11 (n-hexane : ethly acetate H]5-©] 7:3-I)

ATrellA AREE 63t TR ATt
gl AFAg dlytol thake] 6.25-50 pg/ml HLlelA
St sS 7FStKTable 1). B3 F11 A7 2 A2vlE
7 #EES 100 pg/ml FE7FA] KB METf df
sk A SAJo] A U THFig. 1).

HT A9 E FEE 625 mgml FEAA S
mutans (ATCC 25175" % CCRC 10793), Streptococcus
sanguinis (ATCC 49259 2! CCRC 15273) 2 P. gingivalis
(ATCC 33277" @ CCRC 14417) 59 +% Al ¥5%5
o] 100% “d7de] Aol HuHATH16]. sHAT
ATE Aetre FH B e veks FEE st
77 Alatell gt et é AR A= Sl Aol
t}. o]2lgt olf= FAMAE FAEA AR Sho]
et 7Rt @9 el sEolA wol AREE S
7] wizol2t Az TH15,16].

Az ATtelM FE Mes FE= 499 55 w9
b AN TS, mutans ATCC 25175, S, sobrinus
ATCC 33478""l @t=rel 7oA 42 39 #F9 &
mutans®t 14 T2 S. sobrinus)oll e HarAAEE

e Tod 279 HE 325 A3 s
[19]. 72 A3} s=lelX F25HE S mutans 2 S
sobrmus T2 2H2F 90% 9 13.3%7} 2429 R4

FE591 S mutans ATCC 25175" 2 S, sobrinus ATCC
34785 R A Mgks FEE Ao feiA o &
& HAAEE e EATH19] S gl el
A A2 S mutans (39 ) S, sobrinus (14 )0l
st Hadtss g 27 0.125-1 mg/ml 2 0.25-1.0
mg/ml WS HATH19]. ol 22 F(species)©ll
%‘%% o thgk Aol

= b
Ol
o

o Lo BN W Ho

gk o7 dOdg« Rl
ARl BA] QAIAIRE, w5 QlFell W Eeld dE
AAdE FEEY sk A7t S Aow A
o oleet daE Bz d=dls deR A
A8EE L Al A SdedEd e Ml
o A w5 o] A AdEEAAEC] &)Y
QLH19]. 1B Ak F AelA AdEUA e
olgato] & Aol AL Fatsol 71 Hold Fu
WErs B Azt A AzefEawe 2EEQ
F119) 2ob¢a% ofhs 913 72948E AL A
A4 weE Agshs Agol Aesle Aztar
B FII £2E0 A5 R dle) FFEAE AL
gal7] ), AE 50] gloma dleln £l %
A9 oje] AFAS Aol BE I 2 A4
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