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Abstract: Vaginitis, also known as vaginal infection and vul-
vovaginitis, is an inflammation of the vagina and possibly
vulva. The three main kinds of vaginitis are bacterial vagino-
sis, vaginal candidiasis, and trichomoniasis. The purpose of
this study was to characterize Lactobacillus plantarum MG989
and L. fermentum MG901 isolated from the vaginas of healthy
Korean women in terms of their inhibitory activity against the
vaginitis associated pathogens such as Gardnerella vaginalis
and Candida albicans. Co-culture experiments showed that
the two Lactobacillus strains MG989 and MG901 significantly
reduced the viability of G vaginalis and C. albicans. Also, the
two strains were resistant to bile acid up to 1% and their auto-
aggregation rates were as high as 83.33%. Further studies are
underway to demonstrate that the two strains can be applied
as pharmaceutical agents for recovering healthy vaginal eco-
system.
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1. INTRODUCTION

A (Vaginitis)©] 3+
3]

=
ot ke TRic (1] 4G9 Yelo Rt oje FR7
A% 3 g, 2, 27, BekA A (9o ),

2o)4 A2, 94,
B &= A, 17 (e ¥ S
© B2 80 At [2]. Baof= oA AEZA0] é_‘ & Al
xo e 2Ae A }E‘ A B A W AREE (A=
FABI, H A oLt 4
£ HgkA]7]aL o] ‘Iﬂfoﬂ O"‘lv} Al Hato] WA)517] Al
Aroto] Aoz AT Ao T/ At E Y (bac-
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& (Trichomonas vaginitis)©] 1S, o] 2 N4 A G 3} 7t
ot Aol AR IEE 9 70~80%e ApA| gt (3, 4]
ANlat4 A (bacterial vaginosis)o] g 2 W2 A7} G4
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ginalis, Mycoplasma hominis, Prevotella spp. 5-©] & U] ol A]
ZAsta A s B Aoltk [4]. A el A B714
ekl S5 B 2 W 724 obl siEEol F71e)
B, o= A4 A9 S48 oA 2 e Hek [5). et
Aoz e A Y AHE ) ol oA T Ay W
A gholel 932 BT L2l Aok [6,7). it A
& (Candidasis)o| 2 2 9] & mgo] ZA3hHA] A3}
=y, 7H £33t ¥t Candida albicans® &4tk
[8]. URFA O = oF 75%9] of/do] Aolrt= &3t 1l ol
3 S iy 992 ov), dsvel ool 1
of 23] o]/4o] AdE F=thal A A Qe [9]. A7 &
A E AR o] 2 71 :Ml—r‘% ety ghatof Al 2Ap5
Ash= Ao g, AEo] w2 Ao wAIZF HaL k.
A4 A3 g A99 X525 F2 metronidazole,
clindamycin 5 & YA E 5-8& E= FYol= Wio] A&
B3 QUAIRE, A & Fol i X454 0 7 Adkat= £A4| o] 9l

t} [10].
b 189 A A9l Bete s Yae)
Al obje A 3743 AM ko] ol A
WA 5= et Fol AR AL Qlen, T et v
oflE A AIQl ZEHO|QEAS /\P%ff % e
[e]

AT Oﬂl’H R *XHO}

2

o
= WAL g

o4 AHE § A5
Holol atstol A ] 2L WaHE e WA
At FutE 42 H4tabaea, A4l bacteriocin E+= bacteri-
ocin fFAHE A & Akl A U &4 & AAFsHA FAIRE
o} [13].

s & Aol A= AlatAd A oo A9 A=
A A S IR A QY] PO 2 Fha 0]/ 9 Ao
A BE8t Lactobacillus plantarum MG9892} Lactobacillus
fermentum MG9019] Z Z2u}o] Q€] A R O] 7148 3}+9]5}
A, AAO F 8 WAl Gardnerella vaginalis®} Candida
albicans®l] 43t AR 21}E Tt T TSt Lactobacillus
plantarum MG989%} Lactobacillus fermentum MG9019] &5
o] st A U autoaggregation EA4]-S 3HQlsto] T2 H}
O|QE AR A9 7|5 Tl Tl B AFY V2 ARRE
Abgstas st

2. MATERIALS AND METHODS

21. FF U AR
St o] A] o] A 2 B B 2|5t Lactobacillus spp. & -S4
o] 43t Lactobacillus plantarum MG989%} Lactobacillus

fermentum MG901-2- A5l o] B o L5 4385} % th. Lacto-
bacilli MRS (Difco, MI, USA) Wi A & AF8-35}o] 37°Cof| A A
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NS AR (4,000xg, 4°C, 5)3 £, 0.22 um EHE ©]
£35t0] AR Al A5 (CFS, cell free supernatant)S
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Gardnerella vaginalis KCTC50962] v} F2 10% & €3
(Horse serum, Life technologies corp., NY, USA)S $H3-3t
BHI H} A (Difco, MI, USA)E A}&3}91.2 1, Anaerocult A
(Merck, Germany)= & 7| A e & 37°Col| A A 2] vl &F5} 3 T}
Candida albicans SC53149] wj%F-& YM v} A] (1% glucose,
0.3% malt extract, 0.5% peptone, 0.3% yeast extract)S A5}
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Eoko] 18417 v Fah et v ol HAE e (4,000xg,
4°C, 58)3t & dojxl FA+= phosphate-buffer saline (PBS,
pH 7)., 28 A 231913, ODggo 1.0 (10°~10° CFU/mL) ©. 2
245kl g5l et WA Aol Abgstrt g59 W
42 0.3~1.0% oxgall (Difco, MI, USA)S Z3H3F MRS Hjj A
of ’341«] B A M-S 1% F8FaL 37°Col| Al 24417t vj
T T AATE 2}9_0}?‘9\‘3}-

2.5. Autoaggregation
ARG AW AZ ) FASE S A0 R Bels]
AlE]o

Ho}@l Kassa 59| 15 $3s}to] autoaggregation A3

Zsysl it [16]. MRS v | o) Z+2) L. plantarum MG989%} L.
fermentum MG901-2- 7l %3t vl 9F N -2 ODgy 1.0 2 2 A
Sho] A 22 5 mL MRS HjA]of] 1% Z35F 5, 18A| 7k vljoF
stol 1%l Abgahelh. Wk SARES flalie (4,000
xg, 4°C, 55)3F 3 PBSE 2 A 38}9] 1, ODgyp 1.0 (10°~10°
CFU/mL)©.2 24 3to] 72 @etl s mLe 1027+ 2ekst
5 SA|7F 5o W25} A autoaggregationS 213} T} A
o) 4 (A0)2} SAIZEF (A), 217} 0.1 mLe] AH5o1E 33
0.9 mL PBS$} £33 5 600 nmof| A S L =E =3 (A0, A)
SFAIL, Th AlAHA of whet autoaggregationg A 4Hs} ATt

_1__
L

Autoaggregation (%) = [(A0 — A)/A0] x 100

3. RESULTS AND DISCUSSION
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Fig. 1) MG9892} MG9019] AF A (CFS)9)
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J’ A AL MGI01 69.2%, MG989 42.8%
2 2SI e W 5 A Sk
HHE| 2 2 Al 5= Ak, o] & Fofl et adE Hol=
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3.2. Candida albicans®] & FAFZA
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Fig. 1. Inhibitory effect of Lactobacillus plantarum MG989 and Lactobacillus fermentum MG901 against Gardnerella vaginalis. *CFS,

cell free supernatant.
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Fig. 2. Enumeration (log CFU/mL) of Candida albicans SC5314 for 6, 9, 12, 15, and 24 h incubation at 37°C, alone or challenged with: (i)
C. albicans (10° CFU/mL); (ii) CFS (1:1 v/v) from Lactobacillus plantarum MG989 (10° CFU/mL); (iii) CFS (1:1 v/v) from Lactobacillus

fermentum MG901 (10° CFU/mL). *CFS, cell free supernatant.
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Fig. 3. Enumeration (log CFU/mL) of Candida albicans SC5314 for 6, 9, 12, 15, and 24 h incubation at 37°C, alone or challenged with: (i)
C. albicans (10° CFU/mL); (ii) Lactobacillus plantarum MG989 (10° CFU/mL); (iii) Lactobacillus fermentum MG901 (10° CFU/mL).

MG9019] E3tuoF Alofl= 2047 Z0] C. albicans®) Ao
227} 10 CFU/mLo] 3} 2 Yeh = AL 3ol dk 2= 9l Qi) &
HH& 0 2 C. albicans+ 3.7 2.2 v &Fsl= 5ol AR AY
/gste, Wi x| ¢] pHE RW37] % gt} [21]. Kohler 52 A+
Aol m=w, e pHAE ol A f-AkEo] AR HAkE
C. albicansS AL Aot 2 Q3 I8 vt & A

AT [22].

33. 9594 9 0y
ZRufo O Y AR AHE §4
Agtow_l HOHH ARl 2

=

I gl [24], 2 ATl = 1% 5 5 =7HA] MGI89
o MG9019] WAL gHelslgitt (Fig. 4). duba el Ay o
2o =191 0.3%0]| Al MG9013} MG9892] AJ it zhzh
2.8x107 CFU/mL, 2.0x10° CFU/MLE ¥.9 o1, 1%9] T
A Ewo|AE MGI01TF MG9892] At Z+Zk 5.9x107
CFU/mL, 1.0x10° CFU/mLZ &1 %o}, §&<of i) WA
< ol 1S g% 4= 99t Lin 5] A ato] i 2
, 0.3% G5 oA fAREE Q] Awt4=7F 10 CFU/mL ©]
otE G& o] vizsieha defA gk [25].

3.4. Autoaggregation
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Fig. 4. Survival rate of Lactobacillus plantarum MG989 and Lactobacillus fermentum MG901 on bile salt.

Table 1. Percentages of autoaggregation (%) of Lactobacillus plan-
tarum MG989 and Lactobacillus fermentum MG901

. Autoaggregation (%)
Strain i N
Lactobacillus fermentum MG901 ~ 63.13+1.28  83.33+2.14

Lactobacillus plantarum MG989 ~ 42.72+1.37  73.33+£3.43

% % 2h50] 27 HIch Autoagaregation 58 & A E B
& 7P 0.2 BRI 4 Qs WO, Osset 59| A7A
ol w2, Aabato] A A A Eof 2 RAT4E WA
of 538 WA sk 5 2o] o Atk &elA ek [26] MG

90131} MG9892] AU F 252 eholH 7] 93¢ autoaggre-
gation 2132 A5} 91t (Table 1). MG901T} MG989= 244]
7+ Fof 242} 83.33, 73.33%2] autoaggregation & 52 L} EM
Qlth Malik 59 AFZTo| W2, L. plantarum CMPG
53009] in vitro A 2] autoaggregation©] 2F 70%= LEFF O H,
in vivo AFQl A ALm] N FZ o A Q] BR=TE 50% in vitro AFQ)
A3ko} invivo AFe] AT7E ABEICHT B T ek [27)

4. CONCLUSION

2 A= g oA oA EEgt fAREQ] Lactobacillus
plantarum MG9892} Lactobacillus fermentum MG901-2- %3]
G 9 Q8 YAt Gardnerella vaginalis®} Candida albi-
cans®| gt oA A 1E 2Q15H T MG989LE MG901 2] vl
oF A=l S5l oF X 2] A| G vaginalis®} C. albicans©l| 2}
A&HE Ve ok @5 Aol gt WA 2 autoaggregation

= SRt A3, MG989LF MGI01- 1% H5H7HA BEE
< GA5HH, Z+2F 83.33, 73.33%2] autoaggregation 52

UEtY= A2 08 4= otk &2 A+E &8l Lactobacil-
lus plantarum MG9892} Lactobacillus fermentum MG901 -
Fe FF = oAQgolA Ste ikt S ol S HEA R W
§ 8 A 2 A A o Aol Jloj M o] Fadt AxjAtd oz &

A& Zlolet 7| Ed.
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