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Inhibitory effects of Longdan Xiegan Decoction on Gardnerella vaginalis in vitro
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ABSTRACT: AIM To study the inhibitory effects of Longdan Xiegan Decoction (LXD) on Gardnerella vaginalis
(GV) in vitro. METHODS LXD was subjected to the following detections: its effect on GV proliferation by
dilution method, and its minimum inhibitory concentration, its influence on GV adhesion to Hela cells by Gram
staining, its effect on GV cytotoxicity by MTT assay, its effect on the formation of GV biofilm by 96-well microplate
method, its impact on the expressions of GV BAP and sialidase mRNA by qRT-PCR. RESULTS The minimum
inhibitory concentrations of aqueous extract, 70% ethanol extract and 90% ethanol extract of LXD on GV were
identified to be (62.5+3.6), (15.6+1.5) and (125.0+2.8) mg/mL, respectively. The 70% ethanol extract of
LXD (1.56, 15.6 mg/mL) significantly reduced the adhesion of GV to Hela cells, inhibited the formation of GV
biofilm (P<0.01), down-regulated the expressions of BAP and sialidase (P<0.05, P<0.01), and the 70%
ethanol extract LXD ( 15.6 mg/mL) inhibited the toxicity of GV on Hela cells (P<0.01). CONCLUSION
70% ethanol extract of LXD can significantly inhibit proliferation of GV, reduce the adhesion and cytotoxicity of GV
on Hela cells, and restrain the GV biofilms formation.
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N PERHIE RS (bacterial vaginosis, BV) J&[H
B P IE R TR R TS — AR AR, B R
Kl BEED | fEERD SRS, HiEME
BIEFAEOL T LS FIELRRFF B8 £, BT oK
PR, Prid AR R M, dERERERRTEIREE, A
BEME AR, BV B RN LB IE i 15 a4 5
( Gardnerella vaginalis, GV) AN B9 R & 200 &
Ul N BN ) AR o € e e 7 L s 0 ] )
B R GVE A ZLRRAT B AR IE # A4 Km KSR T,
T P S A S T RE R BT ALY L IR LR
FHZ59 R e | A | SRR RS, BAAIAE
R, AR EFE, 5D, NE/ 2%
FRR NBES . KB SCmkiiiE, Fah i), W
ARSI st | R Y S E BY
RIT S R & T BRI R, (HAE AR AL
FEAEAH , RS 72 Th R IRY IR T 2
Ji, BRERIRZ K, FalERRRE, B O RSMA
ATFHZGEAE R T I, IR SRR 22 I, A
S BAEWFIE R RRYE 7 %5 GV AR SN il 7
27 e AR P HE B S AR A4S
1 &
1.1 XA 5% MR (BEITEmM) 7 g
A6 ET A 2 24 5 W K e BVS i R 5Ok 2y e
LU I B i P Al (b st Bl A B R e A R A
it 171108) ; BHI 573 (£ Oxoid A A,
it 12276545) ; LRGP ERF S (IR RKEE
BHEABR A A, 5 20150414) ; DMEM 5% 57 3t
([ HyClone A H], #t5 AC10206284); F&ZF i
7 (FEE Gibeo A H], L5 1743263); JHRHE A
(b KFEERFARAFA, 5 20170315) ;
MTT ( Bigai YA RA A, it 298-93-1) ;
TRIzol (3 Ambion A W], #t5 3596026); qRT-
PCR fstid A& [EHEAYHA () A
BRI, 4It5 AK4901 ]; SYBRII %% ¢ & & ixk 7
(EHEAHE A () ARAA, it
AHX1020N ],
1.2 @ES5mie GV NErUERR ATCC14018, 1
T Ewde i A R A A, B E G i ZL A A
( Lactobacillus crispatus, 1C) B KFBIEH I
TR oy TR PE I Y, 2 APT 40
2FRUSE ;s Hela 400 A SEEG ZEAR-AF
1.3 LB Markll JRE TAESE (i 22 Mark 2%
) ; DM2500 38 62418 8 B (FEEREA
F]); Thermo 3001 £ Yjfig 4 I K MiAn L (3% H
76

Thermo Scientific ) ; Thermo 3110 — %8 1k 1% 3% 46
( 2[# Thermo Scientific) ; Light Cycler96 %¢ ) %€ i
PCR 1 (34 Roche 4 H]); RE601 JiE F% 7% & Y
( BRSPS A BR A F]) 3 SW-CJ-2D i
TAEG (BHEIEARAR)

2 A&

2.1 RAZBAF 7 B3R 12094 & T IRTE AT 7 K R
Y. HO AL Z R, 6 fE KR 6 h, Kk
0.5 h JG/NKRT0.5 h, JEnt, HE 2K, &
TRV, BSOS FIEW, W TR R EE, JeE
157 70% (95% ) BEPEd. iy PRIV 25 41,
6 fiifE 70% (95% ) L PEiRL 6 h, 70% (95% )
CBERIAEE 3 Yk, UL, BIFURW, 2O EIEE
W, R TR S,

2.2 HAREMERALE AT H A AT GV 8 AL
PR 2 SRR, H BHIs 55353 (FREL
BHI B & $5 52 % 3.7 ¢, il A 100 mL 2 & 7K,
120 Gy e KW, lm F AT A 10% Jig 4 1 7%
1 mg/LIPERE R B) il I8 AT I 17 45 38 40 42 B
Y, WIAWREE K 500 mg/mL (4E24) | 2k
MEFME (500, 250, 125, 62.5, 31.25, 15.625,
7.813, 3.907, 0 mg/mL) &, & MA BHIs K
FiE . GV/LC (#2924 1x10" CFU/mL) FIA [
WREZHY), WFREAE3T C. 5% CO, F1i3E 48 h
J&, #HU200 pL A 96 FLEGEFR AR, BEBR A
ODy,, TAFEMBBEE 2 MRE, I T HBRREF
SR TR AR WO GRS T TP, 425414k
EX L T R g BRI W T 25Ot (2
Yk s, HH SUOLHE W) .

2.3 FZRFEENEHHAT GV EEMATHE
Hela %0 R %ot K5 IR 09 40 BRITE A i 8 1 40 e
VFER) 6 FLAH, $E AL 8x10° R Rl Hela
i, F DMEM 584 K7 323 (% 10% i 4 i)
BRI SIS S R, SR
NRYE 7 70% LAY . WSS E TR GV, %
19% MY BEEFD T 5 mL 85548, 8 3 41, 74
4 BHIs #H . BHIs + 1.56 mg/mL 244 41 . BHIs +
15.6 mg/mL Z5¥141, 37 C . 5% CO, F}5F548 h,
8 000 r/min &[> 5 min, ] DMEM 58 435 37 345 B
B4 GV, LI MOT (BE/4ME) = 10 A LB im0 40
MassgRflrr, 37 °C . 5% CO, FHi3i4 h, PBS ¥R
3R, PR R BT Y TR AT VR T, 4% 22 5 TP
JE 10 min, FRRE 22 [0 G AP IRE T L (1
e AT TS 4k BT 40 3 1 A
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BERPESr . KRB, —5 FERT 1% ~25%, +; BiEH
25% ~50% , ++; ZHB>50% , +++,
2.4 MTT A 25 5F GV aafe e % I
GV R, L 1% M e s 2 H 5 mL {i5%
&, 37 C. 5% CO, N4rulH BHIs 35 55 5% 24
(15.6 mg/mL W REYE T 70% @?%EE'%) BHIs 1575
FAEFE 48 h J7, 8 000 t/min &> 5 min, ] DMEM
SE AR IR SRR TR AR AR R MR B (1x10° CFU/mL)
. B RE SR 96 fLbk, #AfL 1x10* %k
TP Hela 4000, 3552002, # iR BHIs B335
FI% 2 BHIs B53R 3853710 GV 2 514 B MOL=1 F1
MOI =10 A9 LLEIInE] Hela 40, 2501555 1, 2.,
3.4 hJa PBS PRk 2 Wk, Wk B, BILMA
100 pL 1% MTT, 37 °C ., 5% CO, FjiX&E 4 h )7,
LA 4l DMSO 100 plL, BRI 0D, ,
MEMIEAR 5 1N EAL,
2.5 96 FUME M kA M 2h 4 2 GV AW BT AR AE
A% e 96 FLARE M vk A DN A TR A% A ) BEEOE B
RE SR 12 T —Fp oy sk AR R R
YIELLE , S5&A KRN EREES ' S%, Rk
R, 45 ] BRI IRIE @, B
TR 96 fLtk, EEFLANMA 100 pL 0. 1% B JZ,
37 CHCE 4 h, /NLWE BV, &M, 50 H
BHIs 5 #7236 . & 25 (1.56, 15.6 mg/mLJEHTE HF
7 70% BE4EY)) BHIs ¥R BEAC il GV Bk, &Mk
JE8 1x10"CFU/mL, ¥ B3k GV 4% 0.2 mL/FLIZA
WAL BE Y 96 fLAlH, BFEM IR E 4 MEAL,
37 °C. 5% CO, FHi# 60 h J5 PBS YEk 3k, &T
T T, LA 100 pL B EEE E
30 min, FFEEMBEEEEILINA 1% 45558, Je@4d
PIBES min, ¥ 96 FLARCE T/K L F 5wk, B
FIaafLinA 200 wL 33% vKEERR, 4 K EEAR Y
ME 0Dy o
2.6 %EZEPCR&EMZHHAT GV P A YA
%% ¥ (biofilm associated protein, BAP) Ferkig
BA B (sialidase) A B Rk 69 % BAP Z&—Fh
EL R 20 i R e ZE B 3R, AT R B A 32 5 1 240
JH P 50 BT % 200 PR TR 85 B, X6 A 0 B A T i 2
FVEF | sialidase 42 GV 430 14 41 it 75 14 9 o
Z—, BEREM T IE R W, BB PE
A,

% E X M4 (GV+BHIs 1% % 3t ) . BHIs +
1.56 mg/mLZj¥I2H ( GV+BHIs K55I+

1.56 mg/mL JE IR V5 11 70% B 424 ) . BHIs +
1.56 mg/mL 2§ ¥ ¢ ( GV + BHIs X5 3% F+
15. 6 mg/mLIENRTE 7 70% BE42)) o B A
GV 4% 1 = 20 Hefl3eft T 5 mL EaREE SR,
PRAIAEE N37 CHPFERISR 24 h 5, JH PBS P 2
K, %3] 500 wL TRIzol M, 2 B TRIzol 24
fif e I A5 B Al A A AL B AR B RNA, IR T
30 wL RNase-free 7K 71, H Nanodrop one X} RNA
WA 53T, I 1 g RNA, 8 4 s il 7
B HGE L SR cDNA, F52 1 ¢ 100 Fb 1% B I B
2 wL cDNA #BAE iR, FIAH & (SYBR®

Premix Ex Taq'") #172¢0E & PCR, WS NI
16sDNA B, XN B RUES 1495 58 Gul6se 1E
] 5'-AGGTACACTCACCCGAAAGC-3", JZ[f] 5'-CA-
CATTGGGACTGAGATACGG-3'; BAP iF [i] 5'-GT-
GTCATTGAGCACACTTGC-3', J2 [6] 5'-GTTGTTA-
AAGAACACATCGAAG-3'; E [ 5
AGTCGCACTCCGCGCAAGTC-3',  J& i 5'-
GACGACGGCGAATGGCACGA-3", JZ J3 E Lightcy-
cle96 1% FHEFT, R 27k HEA T AR Ab 3

3 £R

3.1 RA2BIT &I GV s k4R Jpfi
EIF7KERY) . 70% BEEEY) . 95% BESRPINT GV 1Y
AR R B0 (62.5+3.6) . (15.6=
1.5), (125.0+2.8) mg/mL, TG Ti7 70%
FEfR YR BIE N LC Sl W E RN (62.5+
1.6) mg/mL, & T GV, WE 1, B$iHIEX GV
AR AE I B ek . PRIt JRZesc i e n
TEIF 70% BE42Y) . GV HE 7505,

3.2 RAZIBAFH T0% BE 34 5+ GV £5 A 315
Hela 20 fe ¢ % »e0 2 TE 7 70% B 42 4
(1.56, 15.6 mg/mL) FLHFEH) GV XF Hela 403 AY
Fhbhg >, LR 2. F 1, BB EREINE] GV 4l
OZERRTRE T3, AT XSS 240 B P ) s A B AR v T
YERL,

3.3 RAZIBAFH 70% BRI 4 3F GV 20 o P69 %
" GV X Hela 40A BRI A EEE, SRR
[ AT MO fHAH G, BEAE GV W BER m, EHF
Hela 40 M /Y B 0] 4E K, 4 M 35 M o 3 58,
15. 6 mg/mLIEHYG T 70% BE4E Y 1555 GV e,
Hela 20 8 8 PEU 55 ; MOI = 10 5 BHIs 4H He %%,
15. 6 mg/mL JEAHVE T % 70% B2 P16 4 h 5 40
A7 2R3 i (P<0.05) , WLEEI 3,

stalidase
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Fig. 1 Bacteriostatic effects of different extractions of LXD on GV and LC

#1
T

FBRIERTiZ 70% E242 ¥ A0 I8 /5 GV XT Hela 20 A 5 Bif

Tab.1 Score for adhesion of GV treated with 70% ethanol
extract of LXD on Hela cells

BHIs+15. 6 mg/mL 25441

25 5] 135
BHIs 41 et
BHIs+1. 56 mg/mL 25441 t

(1.56.

> | 0.01),

3.4 RAZIBATH T0% B3R M xF GV A Y T w89
®w 5 BHIs 413, KGN 70% BE4E )
15.6 mg/mL) B GV AEYIIE L (P<
LA 4,

= N E:._—. > 0, o] o 3 8 4 k Eg . v . - . .
2 7;;-]}1_(,'354?,)5 70% EZIR M3 GV Hit Hela 20 B K 7 3.5 AAIE AT T0% B4R 5 GV BAP. sialidase
g (%100
RNA #5% 7 BHIs 4 A 70%
Fig. 2 Effects of 70% ethanol extract of LXD on m LA ® Ettz& JEARE AT 0
adhesion of GV bacteria on Hela cells ( x100) R 52 1) (1.56, 15.6 mg/mL) REFEAL GV BAP,
110+ 120+
- BHIsZ4 - BHIs#4
—— BHIs+15.6 mg/mL —— BHIs+15.6 mg/mL
= 100 Zia = 1004 i
$ H
i Hr
£ £ ;
g 90 = 80
80 T T T T T 60 T T T T 1
0 1 2 3 4 5 0 1 2 3 4 5
t/h t/h
AMOI=1 B.MOI=10
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. 5 BHIs 4104, * P<0. 05,

B3 ZRESAZ 70% BRI GV B H R RN
Fig.3 Effects of 70% ethanol extract of LXD on cytotoxicity of GV
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VAR & FEGiT 5 SE R A 2 22y, H R R
W, RITRULERY, BFEMAGE , ARk
RIERA, G H], SRERANE . SRIEERZ
R, W MIGRIAIT BV M4 RO, 155
JUZ R S AUIRFR S R, B I
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Fig. 5 Effects of 70% ethanol extract of LXD on the expression of BAP and sialidase mRNA in GV

GV EIMEIRA ., 2Ry @k, Jkizsh,
KRB M/ AR, BARTERAIE pH 4~5 Z AR
Ak, (HERT DAFECIRSE N BB BRI - A R
T, TR AN, A A AN B S 1
RRA P REEEENER, BRI AY BUREE
HEARFIHEE FAAE", WRE I 25 0 A,
il S0 PR R A e k0, PR E A
GoEHBANRE TE A TH IR AE MM, 3 2 S S0 v 1
ERE LR ERFEPY ) A, GV RRER i —Lk
YRR PR BT, UWNAH TR . vaginolysins |, M W iR
B, BB, EHEMOHE g, 5f5
T AH S (A9 BRIV

ST PR R REE 17 Ry B 0k X 44 v 4 91 1
AR, AR T ARG A AR Mn
fafszm GV WY R A . FEME . AW IR B, 40
P, XA BB R R &R

ZERRW, ARSI 70% BEARYINT GV A
G () UR S04 T VR, e AR BB BT Ak N

(15.6+1.5) mg/mL, i %} B8 £ #l ZLA B 69k
(62.5£1.6) mg/mL, ULHIIEARTE 7 70% BE4E )
XF GV BA R HIVEN, BB T hE TR
JPANBETERHE R R < BRIEAEA” MME LS, 1k
Ab, RS F % 70% BEEE P Re Ml GV ZhFf Hela
dp, M e xBHIE E AR < S, A
F T BRI OB rh LR AT P 0 2 6 5 B0 . A
PESZHY B, 24 MOL=10 B, GV AE7E 4 h N{f
Hela A0 IAET- 2555 35. 2% , 1 15. 6 mg/mL J§
BT 17 70% B di 35 35 J5 0 GV 1 [R] 45 451
T, Hela IS TR FEALE] 19. 4% , Ui g 05
1% 70% BEEE I Re s A A GV A, itk
Ah, 1.56 mg/mL ARV 1% 70% BEEEYREFDH] GV
AYIERIE R, T RESE AT A TR B A ) FE B
Bl Z—,
SRJG, it qRT-PCR &9 %€ T e IS B
70% BRI GV 1 BAP . salldase mRNA 23k 5
M, HAP TS REMEE GV AR IRIE AL, J5 & TR
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GV 4l #EMe; 1.56 mg/mL JEHYE P 70% PR
YIRE i E I 2 SR AR, SR E TR
29 YIVE I BB A,

AW L — RSN R T e IS I
70% BEERYINH GV MAE IR, iy iayr s
PEBE R B2 4L T HIS AR, OF A5 TS A RO
£, B XS HAE LR AT TR R, AR,
HENTIE BRI FEAR i — 2B R IS
Ve IDLEI S LR S R G sg i, JF 5150
SERGAH EARE
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