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Abstract: [Objective] To develop probiotics for gynecological inflammation, we isolated and
screened out Lactobacillus with antimicrobial and probiotic properties from the vagina of healthy
women. [Methods] The plate streaking method was employed to isolate the Lactobacillus strains
from vaginal samples, and the isolates were then identified based on morphological and 16S
rRNA gene sequencing evidence. The growth and adhesion of the five strains were characterized.
The Oxford cup method with Escherichia coli and Saphylococcus aureus as indicator strains was
employed to assess the antimicrobial activities of the strains. The microtiter plate method was
used to measure the inhibitory effects of the strains on Candida albicans. The antimicrobial
components were explored by organic acid elimination and hydrogen peroxide elimination
methods. [Results] Five strains of Lactobacillus were isolated, including three strains (Q2.1,
BHCO04, and Q8.5) of Lactobacillus crispatus and two strains (Q6.3 and BHGO0S5) of
Lactobacillus gasseri. All the five strains of Lactobacillus had strong growth and high acid
production. Strains Q2.1, BHC04, and BHGO0S5 had a short delay period and reached a plateau
growth stage after 20 h, and strains BHG05, Q6.3, and Q8.5 had high acid production, with the
culture medium finally reaching pH 3.80-4.03. The adhesion capacity (hydrophobicity,
self-agglutination rate, and co-agglutination rate with pathogens) of L. crispatus Q2.1, BHC04,
and Q8.5 was significantly higher than that of the positive control strain, L. delbrueckii DM8909.
The inhibitory effects of the five strains on E. coli, S aureus, and C. albicans were stronger than
those of the positive control (nisin). Strains BHC04, BHGOS5, and Q8.5 showcased stronger
inhibitory effects on E. coli than DM8909. The inhibitory effect of BHGOS on C. albicans was
significantly stronger than that of DMS8909, with the inhibition rate reaching up to
(73.14£0.14)%. The inhibitory effects of BHC04 and Q8.5 on C. albicans were not significantly
different from that of DM8909, with the inhibition rates reaching up to (72.80+0.30)% and
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(72.93+0.10)%, respectively. According to the results above, we selected BHC04 and BHGOS as
high quality strains with antimicrobial potential. The five strains produced organic acids and

hydrogen peroxide to exert antimicrobial effects. [Conclusion] Two strains of Lactobacillus with

antimicrobial effects and excellent probiotic properties were screened out. They can be used as

candidate strains of antimicrobial probiotics for the prevention and treatment of gynecological
inflammation caused by E. coli, S aureus, and C. albicans.
Keywords: Lactobacillus;, vagina; probiotic properties; antimicrobial effect; gynecological

inflammation
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BTG PR B B RRAE MRS TR KE F5 3E p
37 °CE 557 24 h, ffl DNA #2505 &R H
DNA. 51¥K 27F (5'-AACTGAGTTTGATCCT
GGCTC-3)Hl 1492R (5'-TACGGTTACCTTGTT
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0.22 pL JEMAETUE, Fr3RIA CFS, 4 °CUKFifR
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FENBHIEFRE it bRy 264y B3 1 5 ARBERIZLATF IR Q6.3 FI BHGOS MR & MFL A, RiHJGH .

TPk, XT IR B DM8909 F 5 M4y BIBEREMTH B, ST, Sk, 6 BRIk HEIRIE
FILAWE 1 R, XFREE R DM8909 TETE AWKl 2 i, X BTG Hk DM8909 11T & 1 T&
RELAA, REDEHE . B, &S, Sk EOABHFTIR, Q2.1. BHC04 Fl Q8.5 MY
. Q2.1. BHCO04 Fl Q8.5 WIE N, &  MHHMKMITIR, Q6.3 F1 BHGOS B4 A%
TR ICEE, W, GBS, Aok, FEAR

BHC04

Q6.3 BHGO5 Q8.5

El1 AFENEERS
Figure 1 Colony morphology graph of lactic acid bacteria.

2 FATEBIEAERZZ100x)
Figure 2 Cell morphology graph of lactic acid bacteria (100x%).
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Figure 3 Growth curves of lactic acid bacteria.
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Figure 4 Acid production curves of lactic acid
bacteria.
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Figure 5  Hydrophobic ability of lactic acid
bacteria. Different letters (a, b, ¢ and d) indicate
statistical significance (P<0.05). The same below.
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HA R EKEET) . HiFLAFRE BHC04 #1
Q8.5 MIHZKBE ST, 40k 94.26%F1 90.72%.
TN, BEMFLAE Q2.1. BHC04 1 Q8.5
B K BE J1397E 85.00% A F, #IRFLFF I Q6.3
il BHGOS WsiKeE ht L B EHEER, 3 G
B LA BiKRE I B R T 2 MRAS RFLFF
PR, X2 B[R] R R A 2 THT B /K B 0 AT REAHALL,
RO BRI Bk e 1 SRR G, RS 45 R T
DLk B4 LT R EL A 55 174 3% T 7K g
242 HMHIBRER

BRRIG B SRR R 6 s, 6 BRI I A Bt
ERILE 40.00% L4 I, H#FLAFE Q2.1.
BHCO04 1 Q8.5 1) H BEAE 2 b 2 5 T X RE TRk,
439K 75.75% . 78.95%F1 87.99%., #& FCFLAT 14
BHGOS (1) H B RN 53.37%, @& T E G
PR, #% IRFLFF I Q6.3 1Y A BEEE 3N 43.86%, i
FAR T BA R AR (DM8909 A 50.69%). 3 At il
FAAHER ABERYEERT 2 WS KA
R, DR AT AN B AR 1 B AR R S A
XK, BT EEABGRN BB,

100 -
b
g 80 | ¢ —I—
s
g
-l i d
e r
2 40t
=11}
&
&
@ 20 ¢
0
DM8909 Q2.1 BHC04 Q6.3 BHGO05 Q8.5

Strains

6 IAMEMBERER
Figure 6 The self-agglutination rate of lactic acid
bacteria.
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Figure 7 The co-agglutination rate of lactic acid

bacteria with Escherichia coli (A), Saphylococcus
aureus (B), and Candida albicans (C).
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BTN 18.41%, W& m TXIE, Q635
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5 4 0 20 BR TR 1 L R AR 0 1 X TR AR A A
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BHCO04 1 Q8.5 5 FUfIR 22l BF (1) Sk A % 1 8 g
TXTHRH MR, 205 49.88%. 67.21%7F1 60.22%.
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Table 1

BR A 2 (nisin) fy BT HRU T AR HoAR L UK
TR R 4 B €0 7 2 K T S 48 s TR VTN 07 2% T Ak
BB AE 7. 45 RN 1 s, X R IBATFE
BE 135 A AR YN Q8.5 (25.00+2.18) mm,
BHGO5 (23.67+1.76) mm ,BHC04 (23.50+1.50) mm
Q2.1 (21.83+2.02) mm H1 Q6.3 (21.00+ 0.50) mm.,
XoF 4 B 60 25 K A 1 8 7 5 1 TR AR AR IR
BHC04 (26.00+2.65) mm , Q6.3 (25.67+1.53) mm
BHGO5 (25.00£1.00) mm, Q2.1 (23.67+3.21) mm
A1 Q8.5 (22.174£2.02) mm, X 5 Bk =4 1
B RN AE 20,00 mm DL E, Hh BHCO04 .
BHGO5 #1 Q8.5 Xt KMzt i i 4 il 58 1 5 %) #R
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B, X 5 BRI CFS () pH ¥ i5%] pH 4.00
DA, $ENILHITE AR J) ol e S R BEW pH f71E
HAERR
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H & 2 AT, BHGOS X P 22 B i 0 i
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BHCO04 1 Q8.5 Xf P12z bk ny il ag 1 5

The inhibitory capacity of CFS against Escherichia coli and Saphylococcus aureus

Strains pH Escherichia coli (mm) Saphylococcus aureus (mm)
DM8909 3.97 20.00+2.65ab 22.67+1.15a
Q2.1 3.86 21.83+2.02a 23.67+3.21a
BHC04 3.87 23.50£1.50a 26.00+2.65a
Q6.3 3.86 21.0040.50ab 25.67+1.53a
BHGO5 3.80 23.67+1.76a 25.00£1.00a
Q8.5 3.86 25.00+2.18a 22.17+2.02a
Nisin - 14.67+1.15¢ 18.33+1.15b

Different letters (a, b, and c) at the same rank indicate statistical significance (P<0.05), the outer diameter of the inhibitory circle
is 7.80 mm, and the activity of nisin is 1 000 IU/mL. — indicated that pH was not measured.
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Figure 8

Inhibition zone produced by CFS on Escherichia coli and Saphylococcus aureus. The outer diameter

of the inhibitory circle is 7.80 mm, and the activity of nisin is 1 000 IU/mL.

&2 CFSXtRRLESHANEIGE
Table 2 The inhibitory capacity of CFS against
Candida albicans

Strains pH Candida albicans (%)
DM8909 3.97 72.58+0.18b

Q2.1 3.86 71.924+0.33¢

BHC04 3.87 72.80+0.30ab

Q6.3 3.86 72.124+0.21c

BHGO05 3.80 73.14+0.14a

Q8.5 3.86 72.93+0.10ab

Nisin - 57.07+0.49d

Different letters (a, b, c, and d) indicate statistical significance
(P<0.05), the outer diameter of the inhibitory circle is 7.80 mm,
and the activity of nisin is 1 000 IU/mL. — indicated that pH
was not measured.

DM8909 JG B P22 5, 1] iK(72.80+0.30)% Al
(72.93+0.10)%. 5 PREAXT IR 22 BB 1 1 il i
IR X ER DU RE N L3 3
&, BHCO04 Il BHGOS X} % FCBAYEE (R mHT
PRT) R 2% FG PH I AT (4 80 2 TR ) R TR (T IR

22 Bl B AT B I AR 77, % HL BHCO04
F1 BHGOS 1E 4 HA IR 1 A BT R A
2.7 BHERHERRIA I

m 3 m %0, JHY CFS ) pH } 5.50 Z )i,
CFS X T v 0 4 B 60 45 %6 K TA1 1 90 il
THIG, AT 6 PRFLER A 32 238 o A A LR
RAFANEERE 1o SR AF 5T 2 BH A B8 25 4 I
TERRYE ST REEIEAE R, ATREIA Y pH IR
TR, CFS X [ &2k B M RE )
L% 3, NFIRE KR DM8909 fity 11 il ek R 25 W HE B
Joi S R, U I X R R R ) R SR AR
KBAAYER. 5 HRILFRIE CFS FRHERR 5 M RAL
RIE TR, EIHRZRJRFFE 60.00%L) |,
Fikk Q6.3 F1 BHGOS £ CFS 7E pH 5.50 Hf% [ 8,
S E MW E R A Ik (70.12£1.61)% F
(72.80+1.04)%, FHHIX 5 ¥RFLIR IR 7T BE 73 bR A
BLIR LASM i A 30 T ) 5
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Table 3 Elimination of organic acid

Strains Escherichia coli (mm) Saphylococcus aureus (mm) Candida albicans (mm)
CFS CFS of pH 5.50 CFS CFS of pH 5.50 CFS CFS of pH 5.50

DM8909 24.00£1.87 O 24.67+£2.01 0 75.17+£0.20a 47.66+0.54b
Q2.1 23.50+0.41 0 24.00+1.41 0 75.59+0.08a 69.51+1.35b
BHCO04 24.67£2.66 0 27.75+1.25 0 75.78+0.36a 69.13+0.76b
Q6.3 23.67£1.70 0 25.00+2.16 0 75.19+0.29a 70.12+1.67b
BHGO05 28.00+2.16 0 23.17£2.09 0 74.73+0.17a 72.80+1.04b
Q8.5 23.83+0.24 0 23.67+1.25 0 75.4040.19a 67.47+1.02b

Different letters (a and b) indicate statistical significance (P<0.05).
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i), 6 PRELIR A AR BE 1 AEAL BT S A AFAE
B E AR 22 S, HEI AT RERE PR R AR Y AL R
B, I H IR AT w06 B 003 4 BR R X i 4R
LS AU I 9C A, 6 BRFLIRIE ) CFS
X €07 K TR A4 1 RE 3 78 AL PR IS AT
FPEzES, XU QTR R X AL A

I MR LT T B DRI A S LA T 7 2R K B0

SRR 72 o T B 4 B
B GBS 4 B I 5 DL
{16 717

3 WibE4£&#®

AR SCR MG GE Y o3 B 5 1, IR 2 1k
FREAE o 2545 31 5 MRFLAFER, b 3 #RG h
FUFF DRI 2 RAS [RZLFT I . BFSR R, 5 ARFLAT
IR RO AE KRR ), (BRI, 20 h
Bpelak sl A KARCER, JEH 5 tRid B RAT
B P RREE J7, Hirh BHGOS ., Q6.3 1 Q8.5 My~ iR
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| g 25+ «P {‘,\ 1 —_ = E3
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Figure 9 Elimination of hydrogen peroxide. A: Escherichia coli. B: Saphylococcus aureus. C: Candida
albicans. * indicates significant difference before and after treatment (P<0.05).

P4 actamicro@im.ac.cn, 7 010-64807516



HINWY | AR, 2024, 64(11)

4259

AT A A e B N e g™ UAFEA
T ZG T RE ) FEE R AKE . ABEERELY
TR R A EEAE X 3 AN TR TR AR Y
R BHHRE 07 7E A e AR RO B R AR L A
W 3 TR DL R Sy R A T AR DT T S T R
P E — N EENME, FENEMER
BN R R FEM AR R TR . FUAF R T A
FiEN R 5 b B A M T A2 ARG G T T A R
FUE I G A AR, S R T A T
FUE T BT S, 20 R Lk i TR Y 5 B A
78, M IR R R A AR A R
RS TERE W ETHRE 1A ¢, IR A
AFRINRE . AR IR T RN AR W S PSR s
AP0 ZURFRE A RS R, O R i
F14) 766 R A O 00 A 271 R A SRR i ) LT B
AL LB - S0 R 26 B2 BHAE Rz, AT s E
WA o X5 Bk LA TR % 2 B AR AT
B, KFLQ2.1, BHCO4 Al Q8.5 FiZF1H B /K 1
5 A 2 K 5 it O ) R R A Ay i TN IR T
PR, JIANARMEGE R, A Wh LR %) 2 TH B K
e ABEERNL W E N ILEER R E ST
M ICFLAT A, DU ZLAT 127 A 26 B 58 77 5 bk iy
FlE ARG . 25 A4 RGBT ALAR b Rz 4m ), AT LA
I oy W R LR | T IR S5 W ke 4 ol kA
WP AR BT R R KT R A4 i
2 PR X SE T A G R, A BH B T R 2 1 B
BRI 119 5 005 SRR Ol B 22 e B ARHIF 9 4
B S BRI RIAT R . 4 0 (B 2 BR A
R 22 T B B BRIl ge 71, 26t
m e BHC04 F BHGOS h HA T 11y
IR . 5 ARFLER R 3 2238 1 ™= A A HLER Al
i E A R AR AE

[SFY 8 Tl A 25 TR R P P 3 2 DA LT R TR
MR Ry, DG ILFE. SRILF
PR ELFR TR R T 1 LA P 45 25 A 2L AT I A
o FUFFRAE M BB MUES PR wERE, A

AT Dh -5 0 b A fa B, i LA 3 791 B 9
R E R, FEHREE A i AR &
PR R ME R, ZUFF B AT 3 e A i
TR0 Jo 8 5 9 i TR 5 4 5 g ke A S i 1Y
HagERO, FURF R AT A 2 5 MU G B T
PR R A F IL-1RA A9, #] IL-6., IL-8
FRRHAT MW, FERri- i, WREHE
A A e R D AR5 3 LA B R 0 e A
WAL . RS, AHER), AR
SENEF DL RS 4 B 1 iz v 048 37 90 o A 288
7 SR A R P S A g ol o S B 4
Frle A58 Rk

20 th2g 80 AEAC TR EI S BL N A 1 iR 9T
B3 4 1 B L R T T T o ——E B R, B
B 22 W T im R H 24 R AF 697 3L
W, RIBTT Lo AN TR BRI S A BEAR 254
FUFF TR A S — Lo 25 A B B 98 T i) BH
SAEFPT B MAES RS, Rm, HErEW
AR BRI Lo M 25 AR TR A A R, R
K RENS TR FNIGYT Lotk AR B R e, s P
TUORRE , 488 5 P A 0 fe 5 1) L R A i ) 1
Oy RN 38 BB A5 M Ad B R AR &
BB 5 RILFFE, PR as AR
AEIF R R E IR RE T, AR B
FF W eE SRR, SR, RS AR
TR, AT B4 PN I PR 36 2 30 i L g
BOR . ANFZLFFREEF . R Z A Y2ETh
REA AR AP, 0 5 HY A9 BT PR 19 28 4 Pk 5 TG 7
PERG N R T E— 50 0F . BT, BN, ST
e A 25 A0 30 A 0t = R o 40 T o B
&, WA UL B M BR E R IO R RUE S
3R, ASHIE S 0 A 4 B Rk T LA K A
WL Ao A IR R PR 2 R, A R
TR EE MR R, XA DR R L
AE R, WA AR L R, it
S Ly N EZS) 3 1 e Y Gl

http://journals.im.ac.cn/actamicrocn



4260

DONG Panpan et al. | Acta Microbiologica Snica, 2024, 64(11)

S0k

(1]

MENDLING W. Vaginal microbiota|M]// Advances in
Experimental Medicine and Biology. Cham: Springer
International Publishing, 2016: 83-93.

BH, #AR, 2R, Rk, e, BEE RIS
B SR K BT R (] P R AR AR
2023, 35(11): 1361-1364.

WEI X, QU DY, LI J, ZHOU L, GUAN H. Vaginal
microbiota and cervical cancer: research progress[J].
Chinese Journal of Microecology, 2023, 35(11):
1361-1364 (in Chinese).

RELEE, B, BXAE, m3RF5, FISC, sKkB, &
V. ORGP R B IE U BUR B[], R
AR, 2022, 34(4): 459-462.

ZHU YY, ZHAO T, TAO XH, GAO MX, HE WL,
ZHANG Q,
gynecological malignant tumors[J]. Chinese Journal of
Microecology, 2022, 34(4): 459-462 (in Chinese).
SONG N, KAN S, PANG Q, MEI H, ZHENG H, LI D,
CUIF, LV G, AN R, LI P, XIONG Z, FAN S, ZHANG
M, CHEN Y, QIAO Q, LIANG X, CUI M, LI D, LIAO
Q, LI X, LIU W. A prospective study on vulvovaginal
candidiasis: multicentre molecular epidemiology of
pathogenic yeasts in China[J]. Journal of the European

YUAN T. Vaginal microecology of

Academy of Dermatology and Venereology, 2022,
36(4): 566-572.

LAMBERT JA, JOHN S, SOBEL JD, AKINS RA.
Longitudinal analysis of vaginal microbiome dynamics
in women with recurrent bacterial vaginosis: recognition
of the conversion process[J]. PLoS One, 2013, 8(12): €82599.
SOUSA LGV, PEREIRA SA, CERCA N. Fighting
polymicrobial biofilms in bacterial vaginosis[J].
Microbial Biotechnology, 2023, 16(7): 1423-1437.

B UKk, BEZET. FIF DNA 5 S0 E 58 AR X e e &
P B E A 2 RE PR I 20 BT 0], AL RUR 222 i (R 27
fR), 2012, 44(2): 281-287.

XIAO BB, LIAO QP. Analysis of diversity of vaginal
microbiota in healthy Chinese women by using DNA
fingerprinting[J]. Journal of Peking University (Health
Sciences), 2012, 44(2): 281-287 (in Chinese).

MR, Fosy, XIS, EVESLAF BX AR A 1E
BRSO IS E R (0], b B A 25 2k A, 2022,
34(11): 1348-1351, 1355.

XIAO ZR, BAI HH, LIU ZH. Effects of Lactobacillus
iners on female genital health:
progress[J]. Chinese Journal of Microecology, 2022,
34(11): 1348-1351, 1355 (in Chinese).
BALASUBRAMANIAN B, SOUNDHARRAJAN I,
AL-DHABI NA, VIJAYARAGHAVAN P,
BALASUBRAMANIAN K, VALAN ARASU M, CHOI

tract research

<l actamicro@im.ac.cn, & 010-64807516

(1]

[12]

[14]

[15]

[17]

KC. Probiotic characteristics of Ligilactobacillus
salivarius AS22 isolated from sheep dung and its
application in corn-fox tail millet silage[J]. Applied
Sciences, 2021, 11(20): 9447.

LEE KW, PARK JY, JEONG HR, HEO HJ, HAN NS,
KIM JH. Probiotic properties of Weissella strains
isolated from human faeces[J]. Anaerobe, 2012, 18(1):
96-102.

FIEE, S, RMEEE, HUHEAL, X3, E4m, $K
5E, HRYE. 3 ARERM IQ TR A 70 18 5 5 A ) 2 e
WEEN]. il & A BT A 2241, 2023, 14(9): 59-69.
BAI X, CUI MH, ZHU PC, SU YH, LIU S, WANG JL,
LI DL, TANG JN. Isolation,
biological characteristics of 3 strains of Weissella[J].
Journal of Food Safety & Quality, 2023, 14(9): 59-69
(in Chinese).

WL, EH, BT AR R SR R (M.
4 R dbat NRTAE A, 2015: 552-553.
SHANG H, WANG YS, SHEN ZY. National Guide to
Clinical Laboratory Procedures[M]. 4th Edition.
Beijing: People’s Medical Publishing House, 2015:
552-553 (in Chinese).

WANG S, WANG QY, YANG EC, YAN L, LI T,
ZHUANG H. Antimicrobial compounds produced by
vaginal Lactobacillus crispatus are able to strongly
inhibit Candida albicans growth, hyphal formation and
regulate  virulence-related  gene
Frontiers in Microbiology, 2017, 8: 564.
de AZEVEDO POS, CONVERTI A, GIERUS M,
OLIVEIRA RPS. Antimicrobial activity of bacteriocin-
like inhibitory substance produced by Pediococcus
pentosaceus: from shake flasks to bioreactor[J].
Molecular Biology Reports, 2019, 46(1): 461-469.

MA JH, HONG Y, DENG LL, YI LH, ZENG KF.
Screening and characterization of lactic acid bacteria
with antifungal activity against Penicillium digitatum
on Citrus[J]. Biological Control, 2019, 138: 104044.
R, BESC, GG, gRgEs, T, HFERE. 8T
s FLEEAF IR KS6 T 2 SR MHERERI BT[], &
i Bl 2%, 2024. http://kns.cnki.net/kcms/detail/11.2206.
t5.20240329.1152.014.html.

WU F, MA GW, ZENG ZZ, HONG WL, NI D, GUO
XY. Surface Protein and adhesion properties of
Lacticaseibacillus paracasei K56[J]. Food Science,
2024. http://kns.cnki.net’kems/detail/11.2206.t5.20240329.1152.
014.html (in Chinese).

fliiH, #E5R, Hafiz Abdul RASHEED, %%, H %
K, EUE. HYFLATE DI1501 KBRS RKOK I
Ve R P T R B 5 E T Bl R,
2020, 41(24): 117-124.

LU Z, DAI YQ, RASHEED H, WU H, XIA XD,

identification and

expressions|[J].



HINWY | AR, 2024, 64(11)

4261

[18]

[19]

[22]

[24]

[25]

DONG MS. Antimicrobial activity of soy whey
fermented by Lactobacillus plantarum D1501 and
purification and identification of bacteriocin from it[J].
Food Science, 2020, 41(24): 117-124 (in Chinese).
AR, WM, 455, B, Bk, $9F. —H%
L GERR WY vh 7 410 T ) S5 F) L IR T 114 97 1B 15 4 (1],
152 A RGN 22 4], 2019, 10(17): 5779-5785.

WU CJ, DAI CW, CAI B, TONG L, GE RQ, LI S.
Isolation and identification of a bacteriostatic-producing
lactic acid bacterium from traditional fermented milk
in Anhui[J]. Journal of Food Safety & Quality, 2019,
10(17): 5779-5785 (in Chinese).

fetiite, skEEM, Wi, FLIR BN I 8 AR P b
FTEIEVE D). TR b4, 2015, 24(3): 34-35.

HOU NN, ZHANG JM, XIE QX. Regulatory effect of
lactic acid bacteria on intestinal microbial barrier[J].
Guangdong Feed, 2015, 24(3): 34-35 (in Chinese).
COLLINS EB, ARAMAKI K. Production of hydrogen
peroxide by Lactobacillus acidophilus[J]. Journal of
Dairy Science, 1980, 63(3): 353-357.

DAHIYA RS, SPECK ML. Hydrogen peroxide
formation by Lactobacilli and its effect on
Saphylococcus aureus[J]. Journal of Dairy Science,
1968, 51(10): 1568-1572.

WRPEIGE, RS, SRFZL. MBI EE TA T R T].
J KRG IZ YT 2 Ak 3K, 2023, 30(6): 567-573.

YE DX, YOU ZF, CHAI JH. Progress in the treatment
of bacterial vaginosis[J]. Journal of Diagnosis and
Therapy on Dermato-Venereology, 2023, 30(6):
567-573 (in Chinese).

GRIGORYAN S, BAZUKYAN I, TRCHOUNIAN A.
Aggregation and adhesion activity of lactobacilli
isolated from fermented products in vitro and in vivo: a
potential  probiotic  strain[J].  Probiotics  and
Antimicrobial Proteins, 2018, 10(2): 269-276.

FWE, whakME, HEA, APABL RWH, Sk
FUAF B3R J2 B S RE RS R R (0], b B 2 A,
2023, 23(6): 411-419.

WANG XM, HAN ZP, L1 JL, FU MQ, SANG YX,
GAO J. Research progress on the function of surface
layer protein of lactic acid bacteria[J]. Journal of
Chinese Institute of Food Science and Technology,
2023, 23(6): 411-419 (in Chinese) .

W2k, WAL, B, BRI, U AR R
FR GO L . %808 M AR AR PEBFIE (D], v B i el
2021, 21(11): 71-77.

YANG ZZ, PAN ZQ, CHI H, TAO LR. Screening,
identification and probiotic  characteristics  of
bacteriocin-producing strains of lactic acid bacteria
from goat milk[J]. Journal of Chinese Institute of Food
Science and Technology, 2021, 21(11): 71-77 (in Chinese).
MALDONADO NC, de RUIZ CS, OTERO MC,
SESMA F, NADER-MACIAS ME. Lactic acid bacteria

[30]

[31]

(32]

[33]

[35]

isolated from young calves: characterization and
potential as probiotics[J]. Research in Veterinary
Science, 2012, 92(2): 342-349.

RYF, XU, FPRmE, SEOL, BECE, ki, X
e, Jrifg i, s . Ak B R 4 v (U A B
YL FUIR A RO BIFTE 5 N R E R (], b 2L otk
2024, 52(1): 33-39.

ZHU Y, LIU HY, YAN DL, ZHAO CG, TENG ZR,
ZHANG Y, LIU XY, FANG HT, WU JR. Research
status of probiotics in alleviating bovine mastitis
caused by Saphylococcus aureus[J]. China Dairy
Industry, 2024, 52(1): 33-39 (in Chinese).

FUNG S, SHIRLEY M. Oteseconazole in recurrent
vulvovaginal candidiasis: a profile of its use[J]. Drugs
& Therapy Perspectives, 2023, 39(8): 263-269.

KONG L, KONG J, CHAI ZH, TAO GX, CAI XL,
YING LX, SHI JM. Recombinant interferon a-2B gel
combined with Lactobacillus as a vaginal capsule in
patients with cervical high-risk human
papillomavirus[J]. Current Topics in Nutraceutical
Research, 2023, 21(1): 47-52.

XU C, FU YY, LIU F, LIU ZJ, MA JG, JIANG R,
SONG CN, JIANG ZM, HOU JC. Purification and
antimicrobial mechanism of a novel bacteriocin
produced by Lactobacillus rhamnosus 1.0320[J]. LWT-
Food Science and Technology, 2021, 137: 110338.
CHEE WIJY, CHEW SY, THAN LTL. Vaginal
microbiota and the potential of Lactobacillus
derivatives in maintaining vaginal health[J]. Microbial
Cell Factories, 2020, 19(1): 203.

MOHAMED AS, REDA FM, SHINDIA AAH,
HASSANIEN WAG. A novel cyclic dipeptide from
Lactiplantibacillus  plantarum  MC39  inhibits
proliferation ~ of  multidrug-resistant  Klebsiella
pneumoniae W8 and Enterobacter hormaechei U25[J].
International Dairy Journal, 2023, 142: 105553.
XMWY, ZEANA, g, SR, FLAFIE DM8909
TR A ) /) Bl S R G A 5[0, v e Bl 2 e 2
W%, 2003, 15(2): 80-81, 84.

LIU JM, YUAN JL, LI GF, ZHANG DW. Study in
inhibition vaginal infection in mice with Lactobacillus
DM8908 strain[J]. Chinese Journal of Microecology,
2003, 15(2): 80-81, 84 (in Chinese).

JIJA L, SUN WL, LI WB, DONG Y, WU LL,
SALDANA MDA, GAO Y, JIN Y, SUN WX. A colour
indicator film based on bromothymol
blue/poly-L-lactic acid/polyvinylpyrrolidone for
detecting Dbacteria[J]. Packaging Technology and
Science, 2023, 36(7): 549-556.

BARRONS R, TASSONE D. Use of Lactobacillus
probiotics for bacterial genitourinary infections in
women: a review[J]. Clinical Therapeutics, 2008,
30(3): 453-468.

http://journals.im.ac.cn/actamicrocn



