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ABSTRACT

Antibacterial Effects of Sasangjasaebang Aqueous Extracts Against Gardnerella

Vaginalis ATCC14018, and Combination Effects with Metronidazole

Hyun-Ah Sung, Young-Sun Park, Dong-Chul Kim
Dept. of Oriental Obstetric & Gynecology, college of Oriental Medicine,
DaeguHaany University

Purpose The objective of this study was to observe the antibacterial effects of Sasanlg/asaebang
(SSJSB) aqueous extracts, traditionally used for treating various gynecological diseases
mcludm% vaginitis in Korea and their individual components - Cnidi Fructus(CF), Zanthoxyli
Fructus(ZF) and Alumen(AL) against Gardnerella vaginalis ATCC14018, and combination
effects of SSJSB extracts and Metronidazole were also monitored in this study.

Methods Antibacterial activities against Gardnerella vaginalis ATCC14018 of SSJSB
(CF AL = 10 : 3 : 3) aqueous extracts and their individual components were detected
usmg Standard agar microdilution methods. In addition, the effects on the bacterial growth
curve were also monitored at MIC and MICx2 levels. The combination effects of SSJSB
aqueous extracts and Metronidazole were observed by Checkboard Microtiter Assay and effects
on bacterial growth curve treated with SSJSB aqueous extracts MIC + Metronidazole MIC
1/2MIC and 1/4MIC, respectively. In the present study, Gardnerella vaginalis ATCC14018
were incubated under 37 T, 10% CO2 and bacterial growth curves were calculated at 24,
48, 72, 96 and 120 hrs after incubations.

Results: MIC of CF aqueous extracts, ZF aqueous extracts, AL powders and SSJSB aqueous
extracts a2ga1nst Gardnerella Va%lnahs ATCC14018 were detected as 27.5 + 13.603(12.5~ 50),
6.875 + 3.423(3.125~125), 4375 + 1.713(3.125~6.25) and 2183 + 0.856(1.563~3.125)mg/m, respectively.
MIC of Metronidazole was detected as 7.6 + 5.367(2~16) ug/m{ at same conditions. In addition,
Metronidazole, CF a?{ueous extracts, ZF aqueous extracts, AL {Jowders and SSJSB aqueous
extracts showed marked dosage- dependent inhibition of bacteria growth, and more dramatical
inhibitions were detected in Metronidazole 1/2 MIC + SSJSB aqueous extracts MIC treatment
as compared with each of single Metronidazole MIC and SSJSB aqueous extracts MIC
treatments, respectively. Especially, qu1te similar inhibitory effects on bacterial growth were
detected in Metronidazole 1/4 MIC + SSJSB aqueous extracts MIC treatment as compared
with single Metronidazole MIC treatment in the present study. FIC index were detected
as 0475 + 0.137(0.375~0.625) at Checkboard Microtiter Assay.

Conclusion: The results obtained in this study suggest that CF aqueous extracts, ZF
aqueous extracts, AL powders, and SSJSB aqueous extracts showed antibacterial effects agdlnst
Gardnerella Vaglnahs ATCC14018, and_they also showed dosage-dependent inhibitory effects
on the bacterial growth. More potent antibacterial effects were detected in SSJSB aqueous extract
as compared with individual components, respectively. In addition, combination treatment
of SSJSB aqueous extract and Metronidazole showed more potent inhibitory effects on the
growth of Gardnerella vaginalis with FIC index 0.475 + 0.137(0.375~ 2r3§ According to
these results, the combination of SSJSB aqueous extract and Metronldazole is synergistic,
and it is expected that effective dosages of Metronidazole could be reduced to 1/4 levels in
combination with SSJSB extracts. And it might be needed to make further studies to seek
the herbs which have antibacterial effects on the Gardnerella vaginalis ATCC14018.

Key Words: Cnidi Fructus, Zanthoxyli Fructus, Alumen, Sasangjasaebang, Metronidazole,
Gardnerella vaginalis
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B Ay A" AVIAHCnidi Fructus;
fruit part of Torilis japonica(Houtt.)
D.C.), 3}%(Zanthoxyli Fructus; fruit
cortex parts of Zanthoxylum planispinum
Sieb. et Zucc.) ¥ WY Alumen; grinded
powder)2 & FAAHT T, Korea)oll A
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Z2FE2] Metronidazole2 Aldrich-Sigma
(MO, USA)elA F-dste] ALgstdnt. =
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Table 1. Composition of Sasangjasaebang used in this study

EvEd 454 B4 i (g)
e K1 Cnidi Fructus Torilis japonica (Houtt.) DC. 40
it M Zanthoxyli Fructus Zanthoxylum planispinum Sieb. et Zucc. 12
S Alumen Alumen 12
Total 64
2. FE%WY 2 5 FFE, 99 v HET © AR
AFAN PR VI D HE A1 AW F FEEL

gg FHstd, Al 100 Mz 719 F=3
T, FQ AFst AHBE rotary vacuum
evaporator(N-N type' LAB Camp, Dajeon,
Korea)Z2 7+¢}t - =38t AxAe =
2255 4 UPE programmable freeze
dryer(PVTFDI10A; Ilshin Lab., Seoul,
Korea)& AH&3te] 54 74;"]74, A
of AP B FEE 1523 (578 1523%)
I A Bx = FEE 213 g(FFE
21.32%)= ol Ao AH&sion, ¥
HEe A 7] v A& 4 7] (Sungchang Machine
Co., Sungnam, Korea)oll A|&@3}o], 312
Aol Fhs do] A3 AREstAT
/ﬂ;@&] OEzH 1;‘<4 Hak 64 g% zilqg].o:]
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ol 50 mg/mee] FE7HA] Wl Z
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3. #F € # X

B A3 AFE-H Gardnerella vaginalis
ATCC14018= American Type Culture
Collection Center(VA, USA)oA T2
Az ZHE 793t modified BHI B
Aol =<1 ¥ modified BHI agarel 2~3
3] Ahui e & ARt Modified
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inactivated horse serum)-<> BHI & <3}
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87x15 mno] A ujFHA o A A=
THsol AR AAMA W B & AR
skt
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pg/ml), AP & FEF5 MIC (2183
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Checkboard Microtiter Assay” > H-< o] &
3 APFAAY B F5E3 Metronidazole 2
Hgo] w2 a3E #FeYth Checkboard
AA= 96 well microtiter plate(Greiner,
Frickenhausen, Germany)°ll modified BHI
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7HA =25 30 WA Az HrbekAa
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FIC A = (MIC of Drug A’ in
combination)/(MIC of Drug A" alone)

FIC B = (MIC of Drug B' in
combination)/(MIC of Drug Bf alone)

FIC index = FIC A + FIC B

t . Dug A = Metronidazole

¥ : Drug B = Sasangjasaebang aqueous
extracts

#=2 FIC index 0.5 °]3td 749l
= A& (synergistic), 05914 1 Afo]d
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1914 4 Alo]d A= FF(indifferent),
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94 e 2R NN ol
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2 E EAAE = SPSS for Windows
(Release 14.0K, SPSS Inc., USA)Z o©]
£3tH9 o™, P-valueZ} 0.05 |32l A%
SAA FI48S AAsA

m Z2 3

1. &7 A= (MIC)

AP & FEE, S B FEE Y
oAl 2 AR &
Metronidazole®] Gardnerella vaginalis
ATCC140189] wigk MICE EFHAn)
A5 M| o2 Hrtet AT

3 A AR B FEE FE 2 F
SE, 9 mAET 9 AP E
FEEY MICE 747} 275 + 13.693(12.5
~50.0), 6.875 + 3.423(3.125~12.5), 4.375
+ 1.713(3.125~6.25) 2 2.188 + 0.856(1.563
~3125) mgmZ #EE o] APIAAY &
FEE, WRk MAEY, 32 & FEE
2 AR B =55 &9 2 Gardnerella
vaginalis ATCC140189] ™3+ a3
el gieh. 88 Metronidazole®] MIC
= 76 + 5367(20~16.0) pg/m= T2
= AT

Table 2. Minimal Inhibition Concentration (MIC) against Gardnerella vaginalis
Detected in This Study by Agar Microdilution Method

Test materials MIC Ranges
Cnidi Fructus extracts (mg/ml) 27.500+13.693 12.500~50.000
Zanthoxyli Fructus extracts (mg/ml) 6.875+3.423 3.125~12.500
Alumen powders (mg/ml) 4.375%1.713 3.125~6.250
Sasangjasaebang extracts (mg/mf) 2.188+0.856 1.563~3.125
Metronidazole (ug/mé) 7.600+5.367 2.000~16.000
2. A17H8 Gardnerella vaginalis A% AR & FEE MICX2 5% A
= o T = Al 24, 48, 72, 96 2 120
D AMEA & FE2EY AIAE A7 3 Z+2E 80.80 + 9.01, 88.20 + 12.17,
AT v X = FEF 101.80 + 6.83, 108.80 + 844 % 119.80 +
ANBE H7bslA ge 807 x 10° CFU/m& #Z =},

= i 24, 48, 72, 96 2 120417}
7} 101.20 + 841, 115.20 + 12.87, 134.80
6.46, 144.20 + 826 2 149.80 + 952 x 10
CFU/mZ #& = ch

AP B FEE MIC % AT
o 5 w9k 24, 48 72, 96 2 120417 &
Z}z} 8760 + 8.35, 95.80 + 9.36, 114.40 +
13.24, 127.20 + 10.33 2 127.20 + 10.33 x
10° CFU/m 2 #3 5 Ath.

o N Ax

21

AfAo 7 A HE B =&
oA Hek 24X 7 ZHE] A
7bshA] g2 thEael HlE] A
JEAQ F 59 Favt B £
2do] AAHATHP<0.01 == P<0.05).

A

*

o\:o T

&

25



fEERF kA2l Gardnerella vaginalisOfl CHEH Al&lzt LY

shtad 2 MetronidazoleZ} B2 51}

—&— Control
=0~ Cnidi Fructus aqueous extracts MIC (27.5mg/ml) treated
180 ¢ —y— Cnidi Fructus aqueous extracts MICX2 (55mg/mi) treated

=
o

Bacterial numbers (X10° CFU/mI)
& 8 8

5]
=3

=

Bolre 24 a8 72 o 120
Incubation times (hrs)
Fig. 1. Effects of Cnidi Fructus Aqueous
Extracts on the Growth of Gardnerella
vaginalis with Incubation Times (+:P<0.01,
#%:<0.05).

2) 32 B FE2EY AUE A
Aol mxe
ANEE H7VelA & txd9 & F
= o 24, 48, 72, 96 2 12071 & 7}
7} 103.40 + 6.66, 119.60 + 2.97, 134.80 +
6.46, 14520 + 653 2 15520 + 1055 x 10°
CFU/m 2 #ZF At
dx & FEE MIC 5% Ad+Y
I 5 wiek 24, 48, 72, 96 2 120A1%F
3 747 8560 + 11.63, 94.20 + 11.69, 99.00
+ 980, 10660 * 1067 2 11580 + 11.73 x 10°
CFU/mE B2 A.

3qx B FEE MICx2 3% A+
o I 4 HleF 24, 48, 72, 96 L 1204]
ZF 3 7y} 7040 + 15.27, 78.00 + 14.70,

82.80 + 17.17, 96.40 + 17.23 & 103.80 +
13.33 x 10° CFU/ml2 #+#= ).
AyHo g 32 OE B FEE Ay
ol A vl 24417 FREH AFEE M7t
A ke dixaol vls Az &3 <
EHQ #F 9 gat BFH 47 &
0.

oA o] SIAHATHP<0.01 T=E P<0.05).

—&— Control

—O— Zanthoxyli Fructus aqueous extracts MIC (5.875mgiml) treated
180 91 —w— Zanthoxyli Fructus aqueous extracts MICX2 {13.75mg/ml) treated
160
140
120 4
100
&0 4
60 4

40

Bacterial numbers (X10° CFU/ml)

20

Before 24 48 T2 96 120
Incubation times (hrs)

Fig. 2. Effects of Zanthoxyli Fructus
Aqueous Extracts on the Growth of

Gardnerella vaginalis with Incubation
Times (*:P<0.01, **:P<0.05).

ANBE H7leA &L dzTe F &
Hj ok 24, 48, 72, 96 L 120413t & 7zt
} 101.80 + 11.80, 117.40 + 12.30, 131.80
11.78, 143.80 + 1452 2 150.00 + 16.23
x 10° CFU/m2 &&= Ach.

Wk wl A E2g MIC 5% e &
FE uleF 24, 48, 72, 96 © 120417 ¥
Z+7} 7640 + 865, 86.80 + 9.04, 93.20 +
28, 99.60 + 12.84 = 109.20 + 14.06 x 10°
CFU/mE #Z5 A

Wk v A2 MICx2 5% 839
o FE Wl 24, 48, 72, 96 2L 12047}
% Z+7F 60.00 + 6.32, 70.20 + 9.23, 76.60
+ 10.06, 82.40 + 13.39 2 92,60 + 13.18 x
10° CFU/ml 2 &35 it

AnH oz Wuk vl EL AT A
Hj&F 2417 5B A8 E H7beHA &
< gzl HlE AE &7 oEFHQ
o g9 Aa7F BEEo 47t foAo)

A = A THP<0.01).
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—&— Caontrol
—0— Alumen powder MIC {4.273mg/ml) treated
1 —w— Alumen powder MICXZ (8 746mg/ml) treated

g

g

140 4

Bacterial numbers (X10° CFU/ml)

20

BE'fIclrE 2’4 4‘8 ?’2 9‘6 1;0
Incubation times (hrs)
Fig. 3. Effects of Alumen Powders on the
Growth of Gardnerella vaginalis with
Incubation Times (+:P<0.01).

ox,
2

4) Metronidazole®] A|Ztoi¥ + A4
=l mA= ¥

AEE H7betA 2 txaYy o+ F
= Wl 24, 48, 72, 96 E 12072t & 7}
Z} 11360 + 3.97, 125.20 £ 4.97, 138.20 =+
6.72, 146.80 + 814 % 153.00 =+ 9.62 x
10° CFU/mE &5 i

Metronidazole MIC &%= &9 o
S5 W 24, 48, 72, 96 2 120/ F
27} 56.60 £ 8.99, 58.00 £ 894, 65.80 *
893, 6860 + 9.45 & 73.80 + 1057 x 10°
CFU/mZ #Z = At

Metronidazole MICx2 % 2|72
= vl 24, 48, 72, 96 = 12043+
23z} 49.40 + 10.21, 52.00 + 14.28, 52.40
15.95, 54.00 £ 15.33 % 58.20 + 18.02 x
> CFU/m2 #&E At

A3}H 0 Z Metronidazole &5 g
ol A vl SF 24417 FRE A8 E H7t
shA] e xRl Bls| AE & 9
A o Fo FAavt #FEE 77
“dol 18 = ATHP<0.01).

5 " m

H 1
1o

—&— Control
—O— Metronidazole MIC (7.6ug/ml) treated
180 1 —w— Metronidazale MICX2 (15.2pg/ml) treated

Bacterial nurnbers (X10° CFU/mI)

Before 24 48 72 %6 120
Incubation times (hrs)

Fig. 4. Effects of Metronidazole on the
Growth of Gardnerella vaginalis with
Incubation Times (*:P<0.01).

5 AMIAAY B FEE9 AU
T A3 mA= FF
ARE FH7leA &L dxae] + &
= oulek 24, 48, 72, 96 2 120413t & 7}
7} 112.40 + 8.29, 127.40 + 10.55, 138.80 +
955, 149.60 + 9.66 2 154.60 + 9.53 x
10° CFU/mZ &35 At
APFAA B FE2E MIC 5% A
o T FE ek 24, 48, 72, 96 2 120
A7y & b7 7160 + 7.23, 81.00 + 8.37,
87.40 + 891, 9820 + 646 2 103.80 =+
823 x 10° CFU/m 2 #Z = Jch
APIAAE B FEE MICx2 %
Ao i S5 wlF 24, 48 72, 96 2
12077y 3 Z+7} 6460 + 5.03, 68.80 +
5.72, 77.20 = 2.28, 84.60 + 532 2 90.00
+ 748 x 10° CFU/m 2 ##= ot
Ao Z AFAAL & FF
gl A vl 24417 FHE AR
7VetA] ke thxatel Hls| AE
oEAQ i Fo FAa7F BEE
freolAdo] A= ATHP<0.01).
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]
b

—&— Control
—O— Sasanjasaebang aqueous extracts MIC (2.188mg/ml) treated
180 7 —w— Sasanjasaebang aqueous extracts MICX2 (4.373mg/mi) treated

@
o

Bacterial numbers (X10° CFU/mI)
o ow
k=] =1

]
(=]

o

Beilcre 2‘4 4‘6 ?I2 9‘6 téO
Incubation times (hrs)
Fig. 5. Effects of Sasangjasaebang Aqueous
Extracts on the Growth of Gardnerella
vaginalis with Incubation Times(*:P<0.01)

6) Metronidazole®} AMSAFAW &
=59 HE A/ ATUE
Aol wx= G

ST

AEE H7FSHA @& txzae]
= ik 24, 48, 72, 96 2 120417 =
7} 107.80 + 9.15, 119.00 + 9.03, 130.60
8.38, 139.20 + 11.99 & 149.60 + 13.20 x
10° CFU/m 2 2= ot

Metronidazole &5 MIC &% A3+
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Fig. 6. Effects of Sasangjasaebang Aqueous
Extracts and Metronidazole Combination
on the Growth of Gardnerella vaginalis
with Incubation Times (+:P<0.01).

Table 3. Activity of Antimicrobial
Checkboard Method

3. Checkboard Microtiter Assay®ll <
3 yEad

Checkboard Microtiter Assay®¥-S o]&

AP & FZ= 7 Metronidazole
o] W&o e a3E FEAL

1 A3} Gardnerella vaginalisel] )3t
Metronidazole®] MIC+= ©5 g A
8000 + 4.899 pg/meAA APIAAY & F
Z2E3 We Ha) A 1400 + 1475 g/l
o7 gopgom AMIAAY = FEE
@5 X2 Al MIC7F 3438 + 1.711 mg/mé
oA MetronidazoleZ} B8 A] 0.938 + 0.349
mg/mE ol o webA FIC index+e
0.475 + 0.137(0.375~0.625)2 e 4
480l v AoZ FEHIAGH

Combination on Gardnerella vaginalis by

Test Single treatment  Combination treatment FIC index
materials MIC Range MIC Range FIC Range
Sasangjasaebang  3.438 1.563™ 0.938 0.782~
extracts +1.711 6.250 £0.349 1.563 0.475 0.375~
Metronidazole 8.000 4.000™ 1.400 0.500™ +£0.137 0.625
+4.899 16.000 £1.475 4.000
V. 1 = A YAFE RANTY £t Gad
WA Fel pHYF 45001402 Ftshal,
Aol Amolw olge Be B 9 A AIA clue cello] 20%0°]%o]
. o Eﬂ,ﬁ@@ﬂ*—%‘é%ﬂ%]%%b
QA F stU=E Al wel A, 3ol ‘
. } Zlol EAoln, 53] A FHlEo] 10%
4, 9FFAY L HoldrgoR TR ;
KOHE % 7}sd %1—5723} mine ¥A)7}
MoAEy 439 Fa ddez 9 o,

Z QE Gardnerella vaginalisE 1% %
/H r= \:}Okﬂ,] H = /H 6i7]/ﬂ 7t
ot} A|FA A=L max=Aozm A
o] AT Lactobacillus7} Gardnerella
vaginalis, & 7|4+, Mycoplasma hominis

o gAE:s 545 vegun’, &

£3]) Gardnerella vaginalise A4
25S Uel= 0%*4 F 98%0] el A
BARE 5 Fo 99707 YFy
o] oJe] AFAE -J?SH Ad dE
A9 &0 Gardnerella vaginalis®l

29



fEERF kA2l Gardnerella vaginalisOfl CHEH Al&lzt LY

shtad 2 MetronidazoleZ} B2 51}

b

2 ol AgstEl Be 94 daE

BAg WEe] A el Tl

fr rlo o2 o

Metronidazole2 3714 Al 2 A5 3
Ao 279l F=2 AME-F= nitroimidazole
A9 7212 Trichomonas vaginalis,
Gardnerella == Mycoplasma hominis 7+
Foll ot Aol AHgEHI lor, 4F<l
Entamoeba histolytica 7F&3ell 2]3l o} n}
4 old e 5 ¥ Giardia lamblia
7Sl ARSI Aok E=SE F U1 Al
21 Bacteroides fragilis, Fusobacterium,
Clostridium, Peptostreptococcus, Prevotella
Aol ol &HM, F7E AT

& 2 5 B, 7%, A

2
Lo

o2 £ o2 o a2 P

2 2 2
>
>
o
i
K

)
pylori 9%, 54 2% % Crohn's
disecase®} £ A37] Az o] &5
i 95)]&1:]_42745)'

Metronidazole& THE 3 Ao H]3|
WA dd o] voa AT oe A3
Z B9 W= Metronidazoleo] o &k
Gardnerella vaginalis WA TF9 =3

So] BAANHD QomBY Egzmmy

29 B TNzt S7tdEE WA
o] FaAE Aow A A =
& BRABSEHAY A 272 Ho
AL, PAz7e] ARE 21F3] s}
ook st ERF & Ff/E e Ao
4% AR Fole F/E A= Al

PRFEIT I WK ST B 2 ARREIR DAt 2
BRI AR s 2 St A
At om iR, BRMRE, B

3
>

it
B oo O dpo §

)E\' =4
Axo] BRI AF=2A Hed oL
phetm o ge) G ) ol
AN g NS, Ed i gk 8}
o] I 9gle] &R e] QA 27 3
e sk,

Aol e 2 AR GG

5;’3—_

R, sers 5 Wl
B S R
WEIRT, FTHRL RS M S 918
o Wet ButT ggon peld
& *

8 289 dds wEAZ

w
(@)



The Journal of Oriental Obstetrics & Gynecology Vol.23 No.2 May 2010

8 #Fo v FAF d7e F5S
Aot

AR AR, B, o s
TATR HEAGOE b AN
FEiEel ALEEE € 8A Aol
T AR B AT O
Behm AR W, el Agetn &%
e yroz v )

o4 A WEER st

]:

= et e
WLPE, ool ARET®, Vel o)

‘4933:} R 18X /‘ox}(Cmdzum Monnieri
Fructus)e 584 Adcko 2 FHolg
2ol 2ole Aoz RuHAY”. 5}
= “Ul—t— ¥¥Lﬁ sk 1, fili, Bl

ARSR, B Wik (b, b
3ol H%@HZ%T%% AE I G Aol
Botel WREAOT A% £FFL X
2RYY. wyre GNaFES A A
dshel wE APAZ YUE B, U K,
fibH e Mk I, I, W, Kol
AR, By e AT BT MLE,
TREEBE, IEAGRY @k €188 7

fipigld e &sol o VJEF 7,
FUT AR, BSkIE SOl ARgETH
oJo] B Ao A= Gardnerella vaginalis
ATCCI4018 Al FFE ol&3he] 3hojat
2o g e 74 FEEHE AMAL
sz g wutPo g pAaE AP
= FEE E A O AR = FEE
S HEAAMA AR o7 MICE =
A, ARIE T R wAE
A&S #E3t Gardnerella vaginalis ol

3t S H718k2.H, Metronidazole
I APEAAY & FEE0 BEAEHS
Checkboard St
Metronidazole(MIC, 1/2MIC, 1/4MIC)
of AMFAAY = FE2&] MICE 7t
g HEES A o Aol w
Ae FEFS ol&std 77 Hrist itk

B A% ATt A Gardnerella vaginalis
ATCC140189 sk AR B F2&,
3t & FE&, Wnk mAEE 2 ARS
A & FEEY FHEH=MIO=
¥z} 275 + 13.693(125~50), 6.875 + 3.423
(3125~125), 4375 + 1.713(3.125~6.25) &
2.188 + 0.856(1.563~3.125) mg/m(=E ¥Z
Hof, AR & FEE, Wy vAlE
x5 S AP E FEE
© 2 Gardnerella vaginalis ATCC1401891|
ek e S VERATE gHH Metronidazole
o] MICE 7.6 + 5367(2~16) pg/m=
ZEjo] APFAAY = FE=, W w4

B 3 x 5 FEE|A Metronidazole

Microtiter  Assay

l

£ % Metronidazole2 MIC % MICx2
oA 247 M| & o2 o= {4
= AIIE o 37 AAE JERI=T,
Zyzye] Ty A gl Hl3l Metronidazole
1/2 MIC + A]—*LXW]‘” B FEE MC ¥
T Aol e A o 4 o
A 27t AL E]- IE3F Metronidazole
1/4 MIC + APAAY & FE2E MIC
5 Ao A= Metronidazole MIC
TE AT FARE A w84
A EHE ERRIAT

Checkboard Microtiter Assay®H< o]&

31



fEERF kA2l Gardnerella vaginalisOfl CHEH Al&lzt LY

3 3! MetronidazoleZ} HE &1}

3 AR B 2S5 Metronidazole
o] W we a3E #FF 43, FIC
index+ 0475 + 0.137(0.375~0.625)2
o HuAgol dE Aoz BAHAL
ZolAu) A3 el gk MIC

_,_,
N
M
2
{i om
2
=
Ol
N o N

ATCC140189] it Metronidazole2] MIC
= 10% CO, zZ3toll A tieF Sug/ml =
dHA lew, @714 dEedAE 2ug/ml
AExZ 94 dot. =3 2E #9
HYA Gardnerella vaginalis A&
Tl e gk 0.03~16 pg/mo 2 &
HA AT B 2P A HE 10%
COp 2713}l A 76 + 5367(2~16) pg/ml
2 FJFH], oldY AFEFH FAMS
g do] A A S Aol <3|

AE AT TS AP & FE2E, S

Jo

(125~50), 6.875 = 3.423(3.125~125),
4375 £ 1.713(3.125~6.25) 2 2.188 + 0.856
(1563~3.125) mg/mE WZE o] APAFA}
8= 2 WuPo] BF Gardnerella vaginalis
ATCC14018¢90 tigt &3S e

=, Zt7Zte] gd FEERT E3HA

W APSAAY = FEEAA O 5
S [e)

)
B e AR FZEEo| Gardnerella
vaginalis ATCC49145°] whs ¥ o2&
s UehiA feta Biusie
o, o] 4% HAd TEE 20 mgy/moE

& F2E9 MIC7F &4 A=
Holl o8 275 + 13.693(12.5~50)
mg/mlE FFEEoO o]HdY H T AT
Bol A A HU = 20 mg/ml7} U
T o9 A" Aow AHzE 3%
gl F dHA Ux

s 3 Wdist T 1y A

S&5HE ko] e V) g At

|

W lo g L2 ow
2 A 2 oo T oo
T
=

2]
AR BragE bl ga, AFFRAEe
gt JA ofH7HA] AFHoZ gy

=
Rgdel d784de F4se 7 7l
B gyo gt B 3o Al

T A JAE vetd=
o}, &3k Metronidazole®} AHSAFAY &
=5 W8 AwolA Azte &
of wis) P3| gk Az
Al 77} 1= o], APFARAE
E7} Metronidazole®] W82 dAg 4
29E Jepu2 &35 Metronidazoled
AHEES Y F As 3R JdHE
A3E BRAFAY. 53] Metronidazole
1/4 MIC + APEAAY & FE2E MIC
FE Aol = Metronidazole MIC

12 H e

32



The Journal of Oriental Obstetrics & Gynecology Vol.23 No.2 May 2010

_|_4

ST AT AR AZE T A
A BHE el AlEA AFA
Metronidazole®] AH&#S 1/47hA] =<
F AL Aow AddAL
Checkboard Microtiter Assay®¥ <

9

23t FIC index® &9 W&o wz

FFES Priete 74 Qubz ol Wby
2% g=o FIC index 05 °3HY
_([)_

ol = A< (synergistic), 0.5 o4 1 A}o]
U Agoll= Fds(partially synergistic),
1914 4 Abo]ld 7ol = FF(indifferent),
4 o)4d A$-ol= Z3(antagonistic) 2
191- Howg g}a]—ﬁ_lﬂﬂ]ﬂ
a3 A
Checkboard Microtiter Assay He o] &
& Hriso] ot B AFo A}
APIAAY & FEE3 Metronidazole
o] Wl e axs #&EI 23 FIC
index+ 0475 + 0.137(0.375~0.620) 2 t=
Fof, AP & FEE3 Metronidazole
L Gardnerella vaginalis ATCC140189]|
sl M2 Fszgol e Ao #Ey

2 & FE=, Whk vjAlEg 2 AV

E FEE2S 727 Gardnerella
vaginalis ATCC14018] ™3t 73S
et o, A &7 oEZ S ARt

2]
oy #F AR A= UrEMJai% A, At
AR FEE0] e dd FEE
| el o o dadd 2 A
4 48 AAE dEdel, 53 AW
o] & 7HAI7t %

ehy

3 AIE A JAE
Il

AVEAAY & FZFE3 Metronidazole
S Gardnerella vaginalis ATCC140189]|
e M= Fszge] de AR #F
F o], Metronidazole®] AM&-FS
VA @& 4 s 02 7o ek

V.2 2

=

=
=l
o

AZ9] FQ2 Yoldoz IHA
2JE Gardnerella vaginalis ATCC14018
M5 ol&3st AMEAE, stz 9 9

1

il
o2 FAE APRAN B 222 g
T4 A A4 = FEEY Y

371319929, Metronidazole} AFgARA W

2 FEE9 #W8a39 9 Metronidazole
(MIC, 1/2MIC, 1/4MIC)ell AFgApA s
= FEE9 MICE H7I3 HE8E29 A
Ztd #A3E FA4S HUke A9 g

Z}2} Gardnerella vaginalis ATCC14018
3 MICE ZF=NAu) x84
2 Grist A3 APEAAE E
= _

é
é".:

o
N
e
2y
o
i
>
o2, B
LB
>
="
o] "
s

il
o
>
o = il i)
o
o} oot 10 W o 2

ofo
o
L L

= i

=

oX,

M X,

v L

AL oA

2
T
i
I
=
32
oo

)
i
£
32
K
>
>
ox
N
=
ok

A
fni i

o
N
N

N

e

mO

o

e

e

=2

=

:(I)g

12 4y
o ]
o%
lie]
oX,

g
>
)
fu}
i
=t
oX,




TR F £ 2| Gardnerella vaginalisofl CHst Algl2t L} &t2d 2! Metronidazolen}t B2 51}

£ Metronidazole®}
AY Tt T o
3 JdAE Y

4. Checkboard Microtiter Assay< ©]-&
Sk APIAM 2 553} Metronidazole
o] HE&a7HE #E3 A7 FIC index
7} 0475 + 0.137(0.375~0.625) 2 4+H&H]
o}, APPSR & FE53 Metronidazole
€ Gardnerella vaginalis ATCC14018
of sl M= FFAEo]l A AL

2 UERT

A AHRE B W APFAAY
= S Gardnerella vaginalisel] o3}
943 I E-S YERN ™, Metronidazole
g Aol A2 A5AEel A A

o2 #AZFE o] Metronidazoled] AF&
S U= V47 2EE F S Fe=

71 ¥ = 2 Gardnerella vaginalis %] & °]|
9lo] AFAFARFAIEFEE Metronidazoled]

o] YoM fFasiEle AzEoh
0= 3z 9: 2103 4¥ 289
O A A} 9 :2010d 5€ 49
(] AxgrEd @ 20109 59 129
AT EHA

1. Aroutcheva AA et al. Gardnerella
vaginalis isolated from patients with
bacterial vaginosis and from patients
with healthy vaginal ecosystems. Clin
Infect Dis. 2001;33:1022-7.

2. Eschenbach DA et al. Diagnosis and

clinical manifestations of bacterial

10.

11.

12.

13.

14.

15.

. A7,

vaginosis. Am J Obstet Gynecol. 1988;
158:819-28.

2d9 A 9 A5, gt
F-2134813]. 2003;32:132-9.

. Mayaud R. Tackling bacterial vaginosis

in developing countries. Lancet. 1997;
350:530-1.

. Hillier SL. Clindamycin treatment of

Rev
Pharmacother. 1992;3:263-8.
Catlin BW. Gardnerella vaginalis

bacterial vaginosis. Contemp

characteristics, clinical considerations
and controversies. Clin Microbiol Rev.
1992;5:213-37.

. Eschenbach DA. History and review

of bacterial vaginosis. Am J Obstet
Gynecol. 1993;169:441-5.

A 8 Al Al ZAEolA] Gardnerella
vaginalis®] 2] g B YT 9
A Uik 3]X]. 1991;34(12)
:1725-31.

PR, °o]F3 k|
74 A}, 2R, AE, E2FG
27 igkehR1sts] A,
:34-45.

Bt AT, dent AR AR
jit. 1996:108.

KINIE. B )it ARHEE 1
A}, 1994:264.

HREGE PEmAHEE 1 B&
it 1989:355-9.
HAR, RS IES 1 dbntrh Bl
o Rhoit. 1991:121.

Shg Rl st 391 ¢ 3. Sh Rl
g 1. M 'EH%ﬂ A 2002:292.
Bt &, e R AUEERE A
R 1 ME H*O&gw 1999:526.

M EE

MR

34



The Journal of Oriental Obstetrics & Gynecology Vol.23 No.2 May 2010

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

BTy, AR REEMGEREE. AN TR
ReERCR). dbnt AR A i hoit. 1982
:1129.

2. A gk
3337785,

Askienazy EM. The bacteriologic diagnosis

A738}+3]. 2004

of bacterial vaginosis in an urban
practice. Rev Fr Gynecol Obstet.
1993;88:203-6.

McLean NW, McGroarty JA. Growth
inhibition of metronidazole-susceptible
and metronidazole-resistant strains of
Gardnerella vaginalis by Lactobacilli
in vitro. Appl Environ Microbiol. 1996;
62:1089-92.

De CI, Trane F. In vivo resistance
to metronidazole induced on four
recently isolated strain of Trichomonas
vaginalis. Arzneimittelforschung. 1971;
21(3):377-81.

Dykers JR. Single-dose metronidazole
for trichomonal vaginitis :patient and
consort. Am J Obstet Gynecol. 1975;
132(5):579-80.

A, HEF EIAEYE Z ol
A HMEZUYE 15 ng 92 ¥ X
283 AAUstnL. 1999;20(1):337-47.
743, o]&F 2. Gardnerella vaginalis
of gk ghefAle P g, ghm
A=A E 3] A 2006;34:70-3.
MEoots. TR RHEE. dbnt AR
et 1988:353-9.
VR ERRATE
197, 271, 590.
Pfaller MA et al. Collaborative investigation
of variables in susceptibility testing
of yeasts. Antimicrob Agents Chemother.

A& dEAE 1994

27.

28.

29.

30.

31.

32.

33.

34.

1990;34:1648-54.

Pfaller MA et al. Standardized
susceptibility testing of fluconazole:
an international collaborative study.
Antimicrob Agents Chemother. 1992;
36:1805-9.

Tenover FC et al. Characterization
of staphylococci with reduced
susceptibilities to vancomycin and
other glycopeptides. J Clin Microbiol.
1998;36:1020-7.

Pfaller MA et al. Multicenterevaluation
of four methods of yeast inoculum
preparation. J Clin Microbiol. 1988;
26:1437-41.

Janssen AM, Scheffer JJ, Baerheim
Svendsen A. Antimicrobial activity
of essential oils: a 1976-1936 literature
review. Aspects of the test methods.
Planta Med. 1987;53:395-8.

Isenberg HD. Synergism testing: Broth
microdilution checkboard and broth
Clin

Microbiol procedure manual, vol. 1.

macrodilution methods. In:

Washington, DC: American Society
for Microbiology. 1992:1-28.

g4, 239, olml. wAhA
Pseudomonas aeruginosa @39 &
oA Had IS r &3]
A]. 2006;9:1-6.

AR, v A, MAAS B LR o]
EREi e SR R BUERCR
A= . dgehRQl 3 ek s A
1991;4(1):7-22.

T 5. wEEel FlK, 8% 2 a‘ﬁ%
o wAE . At
6]-,]6LJ,1r /H/\].?squ X 19087.

35



TERF & H 2l Gardnerella vaginalisoi| CHet A&zt L &8 3! MetronidazoleZt HE &1}

3B, FFE, oA, WY FAAH of Gardnerella vaginalis and
I diste] §&EHe UHES FF Lactobacillus acidophilus. Antimicrob
o Tk AFH A4 gkl Agents Chemother. 1998;42:1428-32.
Q1 7}8}3] x]. 1989;3(1):48-52 45. Jones BM et al. Comparison of the

36. FTE. S5 9Jgfoz F&5 in vitro activities of fenticonazole,
= 2HiA}, g, 1 E=x 2 3w other imidazoles, metronidazole, and
o] gyt &9 5 AHdigu o tetracycline against organisms associated
s+ gto|stal Matek9)=E. 1993 with bacterial vaginosis and skin

3. AP¥E. S5 gtz & infections. Antimicrob Agents Chemother.

38.

39.

40.

41.

42.

43.

44.

S AU o [« N
o o
T e

Al e Bxstud THA, A

-

F

al

Nigwekar SU, Casey KJ. Metronidazole
-induced pancreatitis. A case report
and review of literature. JOP. 2004,
5:516-9.

Rossi S. Australian Medicines Handbook
2006. Australian Medicines Handbook
Pty Ltd. Adelaide. 2006.

Lamont RF. Can antibiotics prevent
preterm birth—the pro and con debate.
BJOG. 2005;112:67-73.

Shennan A et al. A randomised
controlled trial of metronidazole for
the prevention of preterm birth in
women positive for cervicovaginal
fetal fibronectin: the PREMET Study.
BJOG. 2006;113:65-74.

Muli F, Struthers JK. Use of a
continuous—culture biofilm system to

study the antimicrobial susceptibilities

46.

47.

48.

49.

1989;33:970-2.

Youn HJ, Noh JW. Screening of the
anticoccidial effects of herb extracts
against Eimeria tenella. Vet Parasitol.
2001;96:257-63.

Youn H]J et al. Anti—protozoal efficacy
of medicinal herb extracts against
Toxoplasma gondii and Neospora
caninum. Vet Parasitol. 2003;116:7-14.
Youn HJ et al. Anti-protozoal efficacy
of high performance liquid chromatography
fractions of Torilis japonica and Sophora
flavescens extracts on Neospora caninum
and Toxoplasma gondii. Vet Parasitol.
2004;125:409-14.

Cho WI et al. Antimicrobial activity
of torilin isolated from Torilis japonica
fruit against Bacillus subtilis. J Food
Sci. 2008;73:37-46.

50. YRl 5. 29 FEEY & 2 T
T84, AdrlEdFL2=T3. 19956
:1-6.

51. €84 5. %3Y](Zanthoxylum piperitum)
SulFEEY FHE84. s
W AR, 1998;2:58-64.

52. X718, old, 1173]. 23)(Zanthoxylum

piperitum DC) #3]9] 3@ A7 <
At AP =83 ], 1999;27

36



The Journal of Oriental Obstetrics & Gynecology Vol.23 No.2 May 2010

93.

o4

50.

56.

or.

:179-83
4% 5. Z29(Zanthoxylum piperitum
AP. DC) F=EY Fa8A. =

2] 9 &3] A, 2000;29:1116-22.
vk A 5. Zanthoxylum piperitum <
2] X]o}-$-214F Streptococcus mutans
of gk ateAd. A Ass| ], 2008;
18:167-74.

23, XS RE 2 mihol
IR shael | Sl E%2.
L I el A R BT R B e o

2000;9:319-35.

ABE, o1BH, £, Kae] A
MEgEo R JEMNE < KT, a5 i1,

Wi, e prEt 1\, B
HEEEEL  1994;10:290-7.

Frimodt MN. Correlation of in vitro

58.

59.

activity and pharmacokinetic parameters
with effect in vivo for antibiotics.
Observations from  experimental
pneumococcus infection. Dan Med Bull.
1988;35:422-37.

Choi JG et al. Antibacterial activity
of methyl gallate isolated from Galla
Rhois or carvacrol combined with
nalidixic acid against nalidixic acid
resistant bacteria. Molecules. 2009;14
:1773-80.

Zhang L et al. High-throughput synergy
screening identifies microbial metabolites
as combination agents for the treatment
of fungal infections. Proc Natl Acad

Sci USA. 2007;104:4606-11.

37





