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ABSTRACT

Effects of Probiotics and Antibiotics on Major Target
Bacterium(Gardnerella vaginalis) for Treatment of

Bacterial Vaginosis

Kim Jung-A

Advisor: Prof. Park Sang-Hag, M.D., Ph.D.
Department of Complementary and
Alternative Medicine,

Graduate School of Chosun University

Objective: Gardnerella vaginalis is a major predisposing bacterium of
Bacterial vaginosis (BV). It helps to obligate anaerobic bacteria to adhere on
vaginal squamous epithelia, increasing the risk of BV. This study aims to test
probiotic effect of Steroidobacter denitrificans YH1 and Lactobacillus crispatus
YH2 against wild strains of G vaginalis and search vaginal antibiotic
suppository that inhibits growth of G. vaginalis wild strains as pre-treatment
before administrating probiotics.

Methods: Thirty-three G. vaginalis wild strains were isolated from BV
patients diagnosed using Amsel’s criteria then identified by several confirmative
characteristics and tests, iLe. B-hemolytic tiny colony, Gram-variable
pleomorphic short rods, oxidase test (=), catalase test (-), metronidazole disc (5
ug) resistance and clue cell. Biotype was determined by the results of hippurate
test, B-galactosidase test and lipase egg-yolk plate test. The effective vaginal
antibiotic suppository was searched using antibiotic disc diffusion test on
thirty—four strains of G. vaginalis. Probiotic effects of S. denitrificans YH1 and

L. crispatus YH2 strains isolated from a healthy woman’'s vagina were also



measured using a similar antibiotic disc diffusion method.

Results: Biotypes of 33 wild strains were as following: three type 1, two
type 2, two type 3, four type 4, fifteen type 5, one type 6, two type 7 and four
type 8. The distinct B-hemolysis (+++) was caused by type 1, 2, 5, 6 and the
weak B-hemolysis (+) by type 4, &8 The average inhibition zone diameters of
augmentin and clindamycin against G. vaginalis wild strains were 44.9+95 mn
and 55.5t5.5 mm each. Twenty-one strains (64%) among the 33 wild strains of
G. vaginalis showed inhibition zones of 0 mm against metronidazole (50 ug) disc.
The average inhibition zone diameters by S. denitrificans YH1 and L. crispatus
YH2 were 27.4+9.7 mn and 23.9+9.0 mm respectively against randomly selected 15
strains of G vaginalis. Metronidazole resistance showed a close relation among
G. vaginalis biotypes, but there was no relation between probiotic inhibition and
biotype.

Conclusion: The results of this study showed that S. denitrificans YH1 and
L. crispatus YH2 have probiotic effects to most G vaginalis wild strains
without any relation to biotype. All wild strains showed high susceptibility to
clindamycin and augmentin, while many were resistant to metronidazole. This
means that clindamycin vaginal suppository needs to be used as a
pre-treatment means of BV therapy prior to administration of probiotics S.

denitrificans YH1 or L. crispatus YHZ2 strain.

Key words: Bacterial vaginosis, Gardnerella vaginalis, Probiotics,

Clindamycin, Augmentin, Metronidazole
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1. }\1 =

T

Alt A A F(bacterial vaginosis)= 7t47] A EA 7 &3 Ade= A
AWz U 3 4 Beee S F S, 2), 27 s, 27 &
ok "obt ZHed, 2AF, AATol, S AT, B, AARdRA Fe §

fex]
H
gl A ol A Al Fakzbt (lactobacillus) 2 ¥ HAAd ALE S
2o FA A Al E(lactic acid bacteria)e] 1ol A W AF=E 45 o2 FX
BAd Aol S JAetar A4 A d4S FAsE 9Es o
AA AFE ol f4F A AlFEo] Gardnerella vaginalis, A 2k
A+ (Bacteroides spp., Mobiluncus spp., Peptococcus spp., Peptostreptococcus
spp., Prevotella spp. etc.) 2 Mycoplasma hominis, Ureaplasma urealyticum %
o2 wWAEEA HAs= v SolA Aotk 3, 11, 12). 53 =1 Fabx A
21 G vaginalis= M7 ASAA 1 7 A S7tstH A Ul pHE G5 A7
AL, Al P A Ee A AAE RS =ok A Wl AEACdA 95 AHst
cd 244 71olE u3, 14).
A4 ATAE AZFd A=ZE FAAQA  metronidazole AAE  EL3AL
metronidazole 22 clindamycin AFAE & o] A9lste] Ao Fix AdES
AAst= A 87 FE o] FaL oy Aol ) o= A o §4F A AdEL

Faz A% A AU Hut Fad 4o deld Ak Hilier 515 &

i

AA A= A5 A o 83%<2 fFAktio]l Aoy 1718 FolE 656%2 A4
ot &1 o, Eschenbach 5(16)2 A743s 2 W FAHT9] 96%7F Hakst4

= A AT AF B FollE 6%Te] HasFas AT B 3§

SAT.
oMY Ayt ATl v ol e AR <l
B3l oA S0 Bon,
2

8TEE 2, PEY

hES =
QEAOR %8 o§F FF, HA

d 8



gt s ATEe] A
Qo Felge u M@ 4
oo ¥ A& At

=53 Arh(17-20). 22y probioticsE: ©Eow A
<o A8 52I7F FEleA @UdrH2l).

) T2 %4 M G ovaginaliset = MAE H
EAH(KCCM)I A 5% probiotics®l  Steroidobacter —denitrificans YHI1%}

N
olN
1o 1o
N

Lactobacillus crispatus YH2 5 o|&£3t9] G vaginalis B+ 2 ofATF

59 biotypes ZAASAL G vaginalis biotype¥ {359, A e 2
probiotics T et AAE FHTOEN, AT AT Xz HAAAA A AH
Aol 352 93] antibiotics®} probiotics®] W&o i3k A ZAZS A )

ATt



A Ago AEF EERFFE

= A A g xEdTFES e 2
Gardnerella vaginalis (ATCC 14018), Bacteroides fragilis (ATCC 25285),
Mobiluncus mulieris (ATCC 35239), Peptococcus spp. (NCCP 22454),
Peptostreptococcus asaccharolyticus (KCTC 3321).

B. 2§ A}£3 probiotics

st nAlE BREAEH(KCCM)O A sAH % Steroidobacter denitrificans YH13}
Lactobacillus crispatus YH2E At o #fdl mgEstudo)A] Fgito}
Ao A3k

C. G. vaginalis M YFS 9% AIF JEF L3 Qo Ax

5 AdT ddo AYAdrE FHketel WA 44 #2171 (Vision Scientific
Co., VS-21SR, Seoul, Korea)oll /] 3500 rpme. & 3 A3 A3 & A HS A
Asta Fe A G A fibrin A FS wooden applicator® 3| A o] A At F5F
TE Tt At dE EFow ddsith o] 48T &4 g
of ¥o] -80C WoEiolA 3023 24 5 =A adlssts AAge 33 whEsta
|89 Ao 22 g9 FHTE 2ol A v A7 9F LA 297
oA 12,000 rpme. = 3087 44X = s A 045 pm Millipore
syringe filter7] 2 o3} Hdle] YA BaAsHA H R A Columbia HiA| o] 10%%
Al FH7vskol AREsEATE A7 B Aol -80C W ae] Hustohrt
daA afEste] A& HH(22).
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D. Al A5 I

WA S Fskol &efol gho] =R vy dojmetolr| 2 Azt Az
sdtol=5s Setol= AA Wl A9dste] 95% AELaE SHolA 20%7 1A
g5 O 98 s ’\]ﬁﬂﬁ}ﬁiﬁ‘r. 1,000x2 HAAdstel 13t vFd #FH2 sl 7t
A A Be Az 2ods 2 AYAHEE clue cellz #ASQlEa HF
Ao A AF %z}sﬂ AMER sk dvh23).

E. G. vaginalis 354 ¢ &8 W&

Add A5 20 Zow dd A& AyAds F4d 20 s s 3
oz FHelo Ad F5 AT Y-S 10%5 A H71eE Columbia agar (MERCK)ol]
HEetar A =23 § 5~10% olibstebiel fao FAkd AEE 24 5k=

E(Quick anaero-system, Sindo Co., Gwangju, Korea)(24)
of kx|t th& Uuk HiF7|ol @olA 48~T2AIZF HiFEtA Tt HidE HEE SO
Al B-88E Heola, AVI7F 05~07 mBE] 2L A FE FHolol MEE

Columbia blood agarell <<= v %3} ¢},

F. G. vaginalis® 73

o MgE JEgEs " dAste Of Yl 2 ¥ EE Hole &S 1
TS #9213l catalase test 24, oxidase test &4 2 metronidazole disc (5 pug)
o WS Hole #5558 AFTHLRE G vaginalis® s38Ath HF A of



ATt

o

AFEd tisto] 14-158 14-377HA #5F HEE 5§

G. G. vaginalis® biotype 274

1. B-galactosidase test (ONPQG)

Benito (259 WWS Abgstel o3 2ol AAskH IM sodium
phosphate monobasic monohydrate (SIGMA-ALDRICH) 39 m¢{¢} 1M sodium
phosphate dibasic anhydrous (SIGMA-ALDRICH) 61 mE &% 3l 1M sodium
phosphate buffer (pH 7.0)& ¥HEiL, o794 25 mE Fdte] D.W 75 meoh &3
d HFE = 0256M 95 7=k 025M sodium phosphate buffer 50 méol]
2-nitrophenyl-B-D-galactopyranoside (SIGMA) 200 mgS £313te] 04% £S5

53

RE vhg Wi e A@wel 05 mH BFEL, oislel 47 2 m FEE 3

el vikE 33709 G vaginalis #FE= 247 1 FE24 Hsto B EF sk
FHE AdAES 37C FRAA 4AE 52 BAEA] FA7E wado=z 9
st Ao Z =3I

2. Hippurate 7}&3 HA}

g 52609 WHS Abgste] o 2ol AASEATE. Sodium  hippurate
(SIGMA) 1% 84S 750 (-20To WY& HAstAotrt ZaA slsste] AHE)
o Hyrsk & Hird 22 Ald#E 04 M EF3A T G ovaginalis 337
wFESs AA & F24 H E fratal o] & 37C Akl g7]elA

ko] Aol F
1

MEhE FHom BEsYh



3. Lipase egg-yolk plate test

Piot 5(27)9 ®WHE A8 o Lipase test iAo A& th&w )
Proteose peptone NO. 3 (DIFCO) 40 g, NasHPO, (SIGMA-ALDRICH) 5 g, NaCl
2 g, Dextrose 2 g, 5% MgSOs 0.2 m{, Bacto—agar (DIFCO) 25 g D.W 850 m{
o & &afiste] 121, 15 LbellA 15&%F Eyfatal 50C =2 A3 §, 7 AH
egg-yolk emulsion (MERCK) 100 m¢¢} o3 d"Hwd wtgdxd  (GIBCO,
heat-inactivated) 50 mlE 7} &3t 90 mn H¥o| EF39t. G vaginalis
BAFTES ZF 1719 lipase test HIo] A =dsle] A3]8 Fika vy
10704 QEA|gk th ARE wjgF7]ol] o] 743 widE F HHs Bl2Es o
H o] e Fojol X5 ¥l whREwurt #E s FHoR A5 ol

Staphylococcus aureuss ¥4 hEx= A AFE3FS T

4. Lipase spot test

Briselden 5(28)9] W& Abgate] thgat o] AAslty. WA Whatman
No. 2 filter paper (GE healthcare Co. UK) strip (60 x 6mm)2] 3+ & £o] g
25 WEE Ao Zdxad HAd 57404 Fx, DWWl &g 110 pmo/me<]
4-methyl-umbelliferyl oleate (SIGMA) 40 ulE strip %ol F3alaAch A7) 1.
9] IM sodium phosphate buffer& 8wl &41gF 10 m¢ (125 mmo) el CaCl, (SIGMA)
11 mg (12 mmo) 3} N-octyl-B-D-glucopyranoside (SIGMA) 584 mg (22 mmi)& &
algk & 40 wE strip Tl TH Fotsth olojA HuA AAF G
vaginalis °FATES 2 mn loop= F33] FH3}e] strip Yo £t stripe] &
ol HAES 37TCoAA 1687 HAEY. 1 5 HAeEs =2 &7 365 m
UV lamp (VL-4.L, France)2 ALA-& Ho| #S HES F97F F24 d3s
YER ™ lipase ¥ o2 #I=sA k. olul Staphylococcus aureuss S HEZE
A AR SFA T



H. Augmentin, clindamycin, metronidazole disc Z44

AA

AdAd A5 256 RIHSHA AFSH o] 2 374 ddtAlEed e 4 A
= Alg 3kl Hit 3 Columbia broth (MERCK, Germany)el Alg A& &3
MG 10%% A A7Eet AA WA o G vaginalis 337 F=5 2+7F HEs L 3
ABAIE FARA GRS jF ) Mg S I AMekA] Fa Ale AE & de 10%
= A H7Fs Columbia agare] WEOZ 3 HESATE ololA 72 #+F @
Augmentin (amoxycillin/clavulanic acid, 30 pg, OXOID, UK), clindamycin (10
1g, OXOID), metronidazole (50 pg, OXOID) disc 17/ S BHA Q] Yo =1 =
Aoz 7PHA w8 d3]8& FAkA wiF A Ed 10704 <bAgh th5 ARE wj )
ol A 4813t v ket § FEAR Ao AA S FSAHsAH

A73r oA Hgl3  probiotics?l  Steroidobacter denitrificans YH1¥}
Lactobacillus crispatus YH2 5o el = disc @A HAFS Ad &gk
Man-Rogosa-Sharpe (MERCK) (MRS) brotholl A 48|13t wjefst = 71A] T H &
A A a2 1,000x 8A% F WE o2 MRS agardl =X HFs 7 F 3o
TGl 7] dise 3 NS Fa wiREA R 48AIF AR wi ks 3 the oA
el 2715 SAsATH

A dE A5 &3 EEEe Ao Faka AlTEQl Bacteroides
fragilis, Mobiluncus mulieris, Peptococcus spp., Peptostreptococcus
asaccharolyticus *wwTE°d WA E disc #HFAE HAE Al SESTh
metronidazole disc= 50 wpg disc WAl 5 pg disc (OXOID, UK)E A}&3F%
Wilkins-Chalgren anaerobe broth (OXOID, UK)ol| A 48A7F Ak wljokslk o
55 AYHEFE 1,000x 314 3sFe] Wilkins—Chalgren agar (DIFCO, USA)o| =

° Fstal el disc ¥ NS Fol FUSHA 48AF FAA ke &

=
T Ao 271 FA4s8AHh



Figure 1. Growth inhibition zone of G. vaginalis by antibiotic disc diffusion

test




I. S. denitrificans YH13# L. crispatus YH2¢| £] 3%t
G. vaginalis S FATEY AF 9A AHA}

A AZ SxolA B2 G vaginalis 3371 P FEl dise S
denitrificans YH13} L. crispatus YH29 A% oA HAAE A8 st ). Columbia
agar®} MRS agarg o2 T3stal of7]d Ald A4 GaflAE 10%= A H
7hgk Wi A& CMB agar (pH 6.3)% A stk Abd A4 &l 10%5 7+t
Columbia brothdl| Al 5~10% o]itstetasl &7 48412 FAaka wigst G
vaginalis °FRATTES AYAAFE 10x 3438, FAlo] MRS brotholl A 244
v wjeFet S denitrificans YH13 L. crispatus YH2E A2l d42 10x 3]4 519
TAs AT A8 G ovaginalis SFAFTEY THS AT oE FHslo #F T
2702l CMB agarell =X HFsla, 2z Hueol ol S denitrificans YH1Y L.
crispatus YH2 w9 5 A& F3F HEsto] 5~10% olitstetie} &4 7241 %F
FA A ket 3 S denitrificans YH13 L crispatus YH2 9 A e 2 A

(e ZHen FFEe HE9



Figure 2. Growth inhibition zones of G vaginalis by S. denitrificans

YH1(above) and L. crispatus YH2(below)




1. 2 3

A. G. vaginalis °FRBFE9 W3 lipase egg-yolk plate
test®} lipase spot test

Briselden %(28)¢] 4-methyl-umbelliferyl oleateS A}-&3F lipase spot test@}
Piot 5@27)9 egg-yolke A}F&3F lipase plate test®] A¥+= T 13 Z
vaginalis 33711 oFA T F 207 TFAlA AR gutE AyE BT dEAHeR
AL83E Piot 5(27)9 egg-volk®¥ biotype 7ol W= biotype 1, 2, 3, 4+
lipase %A, 5, 6, 7, 8 lipase =7doldtt. old & AFoX= G vaginalis
biotypes EF3dF= 3 7}A] &E<l lipase HAAMH S Z Briselden 5(28)¢] lipase
spot test®} Piot 5 (27)9] lipase egg-yolk plate testZ S Ao A|gdte] 71 Ap=
Hl gk & =gho] ¥ Briseldeny el A& Wil Piot 2 WHOZ biotype

< 27435kt (Table 1).
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Table 1. Differences between lipase tests by Briselden etc. and Piot etc.

GV strain No.

lipase spot test by

Briselden etc.

lipase egg-yolk plate test
by Piot etc.

GV Biotype No.

by Piot etc.

14-1
14-2
14-3
14-4
14-5
14-6
14-7
14-8
14-9

14-10
14-11
14-12
14-13
14-14
14-15
14-16
14-17
14-19
14-20
14-21
14-23
14-24
14-25
14-26
14-27
14-28
14-29
14-30
14-32
14-33
14-34
14-36
14-37
14018

N T T T TS i e T S S S R

i T s i i s e S

+

4+

+ o+

o+ o+ o+

1

o=t R 000000 AR TN WIN WO = RN R W

"ATCC 14018



B. G. vaginalis °F8F =9 biotype X

G. vaginalis 75 (ATCC 14018)2 ¥ 3+3t 347 59| biotype A¥}+= thS-3f
ZtH(Table 2).

Table 2. Distribution of G. vaginalis biotype

GV Biotype No. and features

Biotype No. 1 2 3 4 5 6 7 8

B-galactosidase + - - + i + i}

Lipase activity + + + + - - ; -
Hippurate hydrolysis + - - + + . i}
Biotype distribution .

3 2 2 5(1) 15 1 2 4

(total 34 strains)

“No. of parenthesis is the standard strain(ATCC 14018)

C. G. vaginalis biotype® B-hemolysis® A& & A

Abe AE Ao Uik G ovaginalis®] $HE8d X9 biotypedt= LA BAVE
glAtt 3+9 AL HAS Bl biotyped 1, 2, 5, 6012 (biotype 5= 157FF =

o A 17wk 1+ €3S H<) biotype 4, 8 EF 1+9 35 HY
1

biotype 3, 7 3+%} 1+& ¥b9b el TH(Table 3).

Table 3. Relationship between G vaginalis biotype and degree of B-hemolysis

Degree of GV Biotype(Counts of strain)

B-hemolysis 13) 22) 32 4@ s5as) e) 72)  84)
+ 0 0 1 4 1 0 1 4
+++ 3 2 1 0 14 1 1 0




D. G. vaginalis 33759 W3t oA 4F A4

G. vaginalis °FATFol ek A ded A= a3t 2o

Metronidazole (50 pg/disc)& G. vaginalis 2170 R T (64%)°] thale] AF
AA &5 YERNA @skon, ymA 127 FEd A 20~40me] A HNE KA
(Table 4). Biotype 5% 1595 & 1477(93%)7F ¢ WAdS R A3l biotype 2,
3, 7= EF 9d WAL Hel ¥bA. biotype 1, 4, 6, 82 127 F F 1¢7FE AY
3 11Tl A 20~40me] A HE HA O EH metronidazole WA 3 biotype©]
LA FAAA7E de Ao ® YEstH(Table 5).

clindamycin® H 555155 mne AAHE YEFWH L augmentin & A

449+95 me] ¥ud Y AAUE H oW, clindamycin, augmentin 25 W43

2 Hol= IFE 3 FF% Y (Table 4).
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Table 4. Antibiotic disc diffusion test to 33 wild strains of G vaginalis

GV strain Antibiotics Inhibition zone diameter (mm) GV
No. Augmentin Metronidazole Clindamycin Biotype
14-1 60 27 50 1
14-2 33 0 60 5
14-3 40 40 55 4
14-4 45 35 50 6
14-5 40 35 45 4
14-6 60 32 45 1
14-7 40 0 60 5
14-8 50 0 50 3
14-9 35 0 50 2

14-10 35 0 55 3
14-11 60 0 60 2
14-12 35 0 50 5
14-13 30 0 55 5
14-14 40 35 50 4
14-15 45 0 60 5
14-16 45 25 60 8
14-17 35 0 55 5
14-19 40 0 55 5
14-20 60 0 50 7
14-21 50 30 50 8
14-23 35 33 55 8
14-24 50 20 50 8
14-25 60 25 55 5
14-26 50 0 65 5
14-27 50 0 55 4
14-28 30 0 60 5
14-29 40 0 65 5
14-30 55 0 65 5
14-32 50 0 60 5
14-33 45 0 55 7
14-34 40 0 60 5
14-36 40 0 60 5
14-37 60 20 60 1
14018 60 0 55 4
Average 44.949.5 55.5+£5.5

"ATCC 14018



Table 5. Correlation between G. vaginalis biotype and metronidazole resistance

GV Biotype 1 2 3 4 5 6 7
Counts of strain 3 2 2 4 15 1 2
Strain counts of
. 0 2 2 1 14 0 2 0
1ZS of 0 mm

*Inhibition zone size

E. Probiotics®} A FAtAL AldE9 A T4

S. denitrificans YH13} L. crispatus YH2 2 A4 AZFoA &3] 8= 4
g FAARA MtEel s Al A A3 e va3 Zt(Table 6).

Table 6. Growth inhibition zone diameters of probiotics and obligate anaerobic

bacteria by antibiotic disc diffusion method

Bacteria Augmentin (mm)* Metronidazole** (mm) Clindamycin (mm)
S. denitrificans YH1 40 0 35
L. crispatus YH2 40 0 45
B. fragilis 86 86 86
M. mulieris 86 0 79
Peptococcus spp. 67 58 41
P. asaccharolyticus 68 68 74

*Abbreviation of inhibition zone diameter (mm)

#x5 g disc

F. S. denitrificans YH13 L. crispatus YH29| 2] 3k
G. vaginalis °FAFTES A JA &3

N

CMB agaroll Al %3] A3 G vaginalis °FAF 72t 157574 S 22492 A

d



Ahel HH AAHo] A= 274497 mm, FAE 239490 mPew, HU3+
biotypeol]l tale] thdt AANE B A ZM biotyped}t probioticse] A%
W= A2 AABATE AT (Table 7).

oL
o~
12
2

{

Table 7. Growth inhibition zone diameters of G vaginalis wild strains by S.

denitrificans YH1 and L. crispatus YH2

GV strain GV Inhibition zone GV strain GV Inhibition zone
No. biotype by SD YHI (mm) No. biotype by LC YH2 (mm)
14-2 5 40 14-12 5 18
14-7 5 46 14-13 5 13
14-9 2 27 14-15 5 22
14-12 5 20 14-17 5 12
14-13 5 13 14-19 5 27
14-14 4 23 14-20 7 26
14-15 5 25 14-25 5 42
14-17 5 16 14-26 5 25
14-19 5 31 14-28 5 14
14-20 7 34 14-29 5 12
14-25 5 36 14-30 5 32
14-28 5 20 14-32 5 31
14-29 5 18 14-33 7 21
14-36 5 38 14-36 5 30
14-37 1 24 14-37 1 33

Average 27.4+9.7 23.949.0




Aol A el A Aot A A Al E(lactic acid bacteria)©] 9l
A W AEE 45 olgt®E FA ekl HMAG Ao A4S Aty A 4 84
= At 98S stal Atk

Mg dZEe 4 AA AdEo]l Gardnerella vaginalis, At T2 A+
(Bacteroides spp., Mobiluncus spp., Peptococcus spp., Peptostreptococcus spp.,
Prevotella spp. etc.) 2 Mycoplasma hominis, Ureaplasma urealyticum 5 2.%
DA HAA BFAEH (2, 3, 11, 12), 2L F Gardnerella vaginalis= A4 AZ 3
2kl A oy AepAe A 7Y 995 A OP‘“ Al =t o] TH(29).

2 AfdMs A ZAF AR5 2 %4 A G vaginalis® AEFS
253 3 71A 8-&9l lipase HAFH © & Briselden %5(28)2] lipase spot test2}
Piot 5(27)9] lipase egg-yolk plate testE 74 Al &3t on 1 Ay HEIo|
j - AFolalAl HEFE ATt Moncla 5(30)2 Briselden 5 (28)2] lipase spot test”}

FAggE AAarelw, A@do] AA DolHe AAE vk Uk

B AGLAIN M= G vaginalis EF 1~4+= lipase ¥Alolojof o= 1175
T 3T 4R dA=5Ha, HdAHo= 20¢FrE ANtE A3E HAo
(Table 1). WA 87le AEIFIo=wm EHFI A= Piot 51279 lipase
egg-yolk plate test& Ab&aloF AL S 712 5 At oled Ad= F=F 5%
1597 &5 147 F7F 3+9] B-88S Holil(Table 3), A& 5% 1659+ T 1435
oF AEF 2 3, 79 67FF EF7} metronidazoleo] €d WAS Holw, HEF 1,
6, 82 8¢+ EF7} #4AS Hel A3 (Table 5H)Eo] S sta ¢l

A At A FAA ARV FE ol Fa o, vt AbgEks ZhE
HetiAlaWo] dloy o= Ax g X ge] HA Eepar JIrH31). L thet
S = probioticsE ©l&st] AT AdFS ARmstH= ATE0] ol FoA

Skarin  5(32)2 in vitroolA 9F ¢ A&l Mobiluncus, Gardnerella
vaginalis, Bacteroidesol| t3al 473 A 2371 928 &5k ar, Sethi 5(33)
& A AS AASE AT E ] Govaginalise] A A B &2y 9l

EE



Atassi  §(12)2  AAg  oAAAA ZE$  Lactobacillus  acidophilus,
Lactobacillus jensenii, Lactobacillus gasseri and Lactobacillus crispatus®] v <%
A NS G vaginalis$t Prevotella bivia®l W oFdo] A7l A9 747 A==
220 7 Y] AEEES A dojmd F dss Fe 3?919—“4 a 71AE we
pH, lactic acid®ll 7]1<¢lsl= o] oYzl A2 o aa
WS zh= A9 ol 7I9dek=s Aeletal sk Skarin 5(32) 3 Sethi &
(33)3 v& AsfE A AT

Anukam 5 (34)2 59zt 7} 20 ] #Abdtl A Lactobacillus rhamnosus GR-1

:‘_Il
l&‘
>4
o -
%
?

3} Lactobacillus reuteri RC-14 AZELS H& A&Es 2 U A3 +3
metronidazole gelg Fo¢]3F #+S Hluslo] HA}= , TA= 119o] X 855 o]
271 5 to| probiotics®A 43 w5t El‘é}Mﬁ‘r.

Saunders 5 (35) in vitro A g4 Hitst5AE ALLEIA] &= Lactobacillus
reuteri RC-14¢} A A A4Leh=  Lactobacillus rhamnosus GR-10] Akt 4-4E
Wo| MAFEE= Lactobacillus crispatus BT} G. vaginalis biofim & &37F ¢
Ay, ol iS4y pH7F 2 W9 G ovaginalisE  Lactobacillus= ™) | 3F=
o] 2ol AxA Qolo] old thE ] =23 QoS0 o sty Hudle] Atassi
5(12)9 A& A A At

Antonio 5(17)% it F4E AAst= crispatus, L. jensenii®} L. gasseri
T Al 2SS N8 F Jde FS L crispatus©l™, #AEE42 At T
Hi= Fag & aclsed g Aoleta Harskgith

Ling 536)2 A 2SS dxENA A oA B3t L delbrueckii
subsp. lactis DMS909 (L. crispatus DM8909)S 10 Hot & o Foldtk 3}
metronidazole ZFAE 7L AU & T 308 & A5&0] AAIF 6% (A EE
0%), A7} 70% (A LE 20%) A thal K 13k o

Al S @De A3t oA BEdk S denitrificans YH1 59} L. crispatus
YH2 57} G vaginalis, B. fragilis, M. mulieris, P. asaccharolyticus 53 #&-<
Add A5 i dE5o st AEed A JA 50l 9)\%—% X skt
371 4] 0131 THAEW12, 17, 31-36)2 Akt 7410594 AdtsE =

ol G. vaginalis® 375 AL AdA A5S RS 2 W A AdL

L
L

rlo

o g
o
=
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3 H5AZ 4 = probiotics &7 &S Y5t Ak I8y probiotics B
S =2 G vaginalisg A WolA AAZ A+ A= oA HilH A ¥ttt

G. vaginalist= A7 A5AA 2 #7F aA 7k 2 ) pHE d5A17]3,
Aol Faks AdEsEe] A A9Ax FEs 2ok A W AN 95 Hske
4 2AA 7]oJE 3ch(13, 14). WA G ovaginalis$t AW FAEAA AT ES
Ast7) S8l FAAE AHEE F probioticsE Foldte REA oS Wit
A dFe] A5 298 =Y 5 AdS 3| th3l).

B A M= S denitrificans YH13 L. crispatus YH29] probiotics & 3ol of
3k Al 53D AF7F G ovaginalis EdT 150 W3 Ay BojojA tlE
G. vaginalis °FATE°] el = 5 L3 probiotics E37F A=AES gelsr] 9
af Al dsor Xdd A Feg BEFE 5 FAYE b Ss A

el sto] S, denitrificans YH13 L. crispatus YH29] probiotics &35 A& &t}
O A AR Hat 27497 mn, A= 23.9£9.0 me] Y JANE HJoEZX
(Table 7), At AF9] AmoA FAAL HE&T 7 = By gAg A
AL ZEA = A

AFNAE AldAd A5 A A5 Ao G vaginaliss AAsH] 93

e
=

B 12

=

W)

S
A

augmentin(amoxycillin/clavulanic acid), metronidazole, clindamycin % F4F4A

Aol A188tE FAAS oEste] (22, 37-40).

Symond 5(37)2 augmentin®] G. vaginalis$} A& AT ES aHFH oz A4
A EE AR FS d 9 A8 metronidazoleS AF&3EHE o] ErlE AeE ¥ Y

skt

Kharsany % (38)2 G vaginalis®l W3+ metronidazole®] MIC90°] 16 pg/mé<] ],
metronidazole®] hydroxymetabolitest= 4 pg/mlo]|=2=2 t] g3 olgtal AFES HA
ot A T

Yang 5(22)< metronidazole®] MIC90°] 80 pg/mb= w/do] 7] ufjEo] MIC0
o] 0.15 pg/ml clindamycin®lY 0.6 pg/méQl ciprofloxacin®] WAL S-S HET
a7t dvkar skt

Nagaraja 5 (392 A Aldd AS5 dAolA 2 507729 G vaginalis
9] 68%7F metronidazoledl] WS Holil, 76%+ clindamycind] Z/de] Qltial



LERRIAC) A )

kA Tomusiak 5(40)¢] 671 F % 467 (68.7%)7F metronidazole®] WS H
ol Wt R E #F7} augmentin® clindamycin®ll #H5AS Bgvta B sk A
= G. vaginalis®] 64%7} metronidazoled] 0 mme] A HNE E N3, augmentind
clindamycinol Z}z} #H i+ 44.9+95 mm, 55.5+5.5 mne] A S Bl B Ao A}
(table 4)¢F o}F FAFstAth.

A ATA AF F2 Yo G vaginalisol W3 probioticsE ©] &3}t

At 7 v HaE2, 17, 32-35, 41)3 M2 FH =S o] 83t AT
Uhes Bise Jov42-45), AldAd A5 S04 =4S d AA=
% probioticsE FoIstel A Ul AENANA G vaginalisE +AstEHE H
= flth. Turovskiy S(43)°] F¥UstA  Lactobacillus rhamnosusol| A 2] gk

dn 4y 12
¥o,

2
!

:

=

lactocin 160, &+ =22l zinc lactate®t sapindin (soapnut extract)S Fof3sto] 2
W el Alttol JES FA &l G vaginalis 2 Prevotella bivias 52 o5
A = dvkar B sk

AA Aol A Mt 2AS NEARZ AFEE I = metronidazoled] ©& ARE
L =o Hixzo YA o7 <dj(Table 4) G. vaginalisE <43 4+ A+= ko] of
ez Aldd A5 249 AsA=zs FEsA vt A4dEd. o
metronidazole AF& F Al HFo S ALES HIilg Sobel 5 (46)3%
Bradshaw S (47)9] Hiuetx® dXgtl. G vaginalis °FAFES 37 A=
clindamycing metronidazole Al @& o2 AFE3tE= 2 HA] probioticsEo| o+
gt &37F A7) wEoll(Table 6) el sfof 3hoh,

wglA] E oA FoM e Zo] dAAQl Augmentin FF 52 clindamycin 242
2 ATAEST FAES A AXSY] G ovaginalis®t TR MTES] 5
AlZ1 %ol probiotics®! S. denitrificans YH13 L. crispatus YH29] T2A% A
AAE A A Fstete] Aol A Yo Fostes HEH oS Wagitd,
probiotics®] & Wl AEA FZo] Tl AR ATEAE AT AREHAE

¥ 4 9 Qo Ardd

b9



V.d &

AR A= Fo 33 A G vaginalis® biotypedt &£d%9 A 7
T+ % Steroidobacter denitrificans YH1¥ Lactobacillus crispatus YH2 52
probiotics ¥l g A3 AAst v 2 A3E Ak

1. G vaginalis =3 5 9 Z Briselden 5(28)9] lipase spot testE® =2
HHo] old Ao g eyt Piot 5(27)9 lipase egg—yolk plate testE AF-& 3}
o G vaginalis 33 P T digt AP S Ao, F2 2 AEFS
biotype 5+= 15 (45%), biotype 4= 4 (12%), biotype 82 4 (12%)%, Piot T9Y

71E 8% A=l BF ST

2. G. vaginalis biotype¥} B-hemolysis A% % metronidazole WA A=+ A
WHs AAZS ekl ¥bAE . G vaginalis biotype®} probioticse] A &= A
FHBAZE Ao

FU ol

3. G vaginalis 33 ok TF AA7F augmentin® clindamycind] ZFAS 2

O}, metronidazole (50 pg/disc)& 217FF (64%)0 4 2+ WAS H T}

4. G vaginalis ©°FAFE st Steroidobacter dinitrificans YHI13}
Lactobacillus crispatus YH2= 242y H3t 274497 mm, 23.9+9.0 mne] A HE H
Ao 2ZM G vaginalisol W3 probioticsZA AHE 7Hedh FFEC Aoz HEA
=

5. Clindamycine G. vaginalis kA5 thste] Ht 555455 me A HE
Ba,  FARA AT EQ Bacteroides  fragilis,  Mobiluncus — mulieris,
Peptococcus spp., Peptostreptococcus asaccharolyticus 59 X o] A=
vt ZrE A7) wiZol & Wl probiotics T A A XZA] 7HE A AR
Az},



6. Al dZF9 AFE ¢ Augmentin FF =& clindamycin 202 A
AAE At G ovaginaliset FAMARAE S AlEEY FE ALRAZ Fo
probiotics®l S. denitrificans YH13} L. crispatus YH2S 2 o] Folsls HEZ
S9S Wagtd, probioticse] A Wl A A F=o] 7hest =

Az AfidE 59 5 9S Aotk

=
ol

7. AT AT ARE fd AL HED ¢ U= ol Rty A
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