[DEXyESI

Acta Microbiologica Sinica

2024, 64(11): 4248-4261
http://journals.im.ac.cn/actamicrocn

e

DOI: 10.13343/j.cnki.wsxb.20240279 i

Research Article Bitik=s

BRIE IR & T 2L AT = B U Ik R E A= sE 1 B9 M

wgn ', A, Fael, TR, TKA, HE? RIA?, BLH2,
HR

1 R ol R2E Bl & sh2#Be, T #RJIH 450001
2 MM EHEEY TREARAFR, WE M 450001

W, F, Ay, EE, TR, R, RSIA, RRARS, FRRTT. R AR LA IR O e SHAM TR RE ST B PR (9],
TAE PR, 2024, 64(11): 4248-4261.

DONG Panpan, MENG Yue, XIN Xiangge, MENG Jun, DING Changhe, DU Han, SONG Liren, ZHENG Dongge, DU Lingguang.
Screening and antimicrobial activity evaluation of antimicrobial Lactobacillus strains from vagina[J]. Acta Microbiologica
Sinica, 2024, 64(11): 4248-4261.

o OE: [86] AFKAT R SR MASH A, AR R @6 JLERR 3 2474 5B 5t
sEIEFHAATIRA . [FE] RAFBRIK, BEFLEZF 16S IRNA KB L EANLE 4697 ik,
xt A E P ey AT B AT B AL . B FRN6 5 I E ST A RAF M ARE W 4 ) 49 m)
2. AR FEME, A KMAFE (Escherichia coli) ATCC 25923 F=4-% & %) £ 3K & (Staphylococcus
aureus) ATCC 8739 A3+, MEIATH 9 E 48 45 AR 2 IR E M AT B A G R L85
(Candida albicans) CMCC(F) 98001 #93 %| #& 71 . A 1 HLER HE R Fo it BAL R HEMR B2 37 H R4 24T
K. (R o id 5 wILHE, £+ Q2.1. BHC04 # Q8.5 A A LA & (Lactobacillus
crispatus), Q6.3 #= BHG05 # # K FUAF & (Lactobacillus gasseri). 5 #RILAT B 3 BLA BG4 KA =
BRAe 1, H P Q2.1. BHCO04 #= BHGOS #92Eif #1428, £ 20 h TTiX 3|44 2 4 K1, BHGO05. Q6.3 4=
Q8.5 #) F B AL H 43R, 4 pH 7Tk 3.80-4.03. A W 3LAFE Q2.1. BHC04 #= Q8.5 495 M &8 /) (37
Kig . BBRER. SHAANERER)EE S T M BEKEKIATH Lactobacillus
delbrueckii) DM8909. 5 I H st KM H . £ X R HRA G BRLBFNIPH NI LE ST
Fe st B8 SLBR 45 3K B & (nisin). BHCO04. BHGOS5 #= Q8.5 & X MAF & 6947 41 ft /) 2% & T At B8
Btk DM8909. BHGOS5 xt &R £ B4 69475 48 /) R % & T Fa A A& DM8909, ¥ 34 (73.140.14)%.
BHCO04 #= Q8.5 st R4 B H e 15 DMI09 L R F M £ 7, 7 i%(72.80+0.30)%#=

VEODIH IR A TR S TR E IK4)(222102110080)

This work was supported by the Key Research and Development and Promotion Specialties of Henan (Scientific and
Technological Offensive) (222102110080).

*Corresponding author. E-mail: mengjun2017@163.com

Received: 2024-05-05; Accepted: 2024-08-21; Published online: 2024-08-23



HINWY | AR, 2024, 64(11) 4249

(72.93+0.10)%. %k, &3 BHC04 #= BHGOS YE A4 EA 7 & & A 9k R B4k, 5 HRILBR B Tvl & 4
HAER., TERICAFRETHER . [446] fr ik 2 sREA A 4L ) LA A FHL ROIATFE,
STAE A I E A SR A GIERFAR RIS T G XWATE . 2 F EH A RE O BLiET e
EFIR A .

FiE: AT, E;, AA4M; RS BHEE

Screening and antimicrobial activity evaluation of
antimicrobial Lactobacillus strains from vagina

DONG Panpan', MENG Yue', XIN Xiangge', MENG Jun'’, DING Changhe', DU Han?,
SONG Liren’, ZHENG Dongge’, DU Lingguang’

1 School of Food Science and Technology, Henan University of Technology, Zhengzhou 450001, Henan, China
2 Zhengzhou Jinbaihe Bioengineering Co., Ltd., Zhengzhou 450001, Henan, China

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 Staphylococcus 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 BHGOS5 had a short delay period and reached a plateau
growth stage after 20 h, and strains BHGO05, 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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Colony morphology graph of lactic acid bacteria.

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 6 The self-agglutination rate of lactic acid
bacteria.
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FERK R
2.6 FE{RELESRIHIHIEE

H % 2 AT, BHGOS X PR 22 BB i i
A1 B TR iRk DM8909, “A(73.14+0.14)%.
BHC04 1 Q8.5 XfFIfR 2z bk ny il ag 1 5

The inhibitory capacity of CFS against Escherichia coli and Staphylococcus aureus

Strains pH Escherichia coli (mm) Staphylococcus 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 21.00+0.50ab 25.67+1.53a
BHGO05 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 Staphylococcus aureus. The outer diameter

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

#&2 CFS MARLEERYMNFIBE
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 TG P2 5, W iK(72.80+0.30)%Fil
(72.93+0.10)%. 5 PR XT IR 22 T Bk i 300 i g
D1 T X LR Bk M 2R o 28 LT
&, BHCO4 Fl BHGOS X% FCBAYE B (KA FT
FRT) P 2 T T (e i 2 R ) R L TR (IR

22 Bl B A B M RE 77, % HL BHCO04
F1 BHGOS 11> HAT MR I A 00T R A
2.7 BHUIEEHERR IR

m 3 a5, JH3 CFS I pH } 5.50 Z )i,
CFS X v 0 4 B 6 4 %6 K A1 1 90 il
THIS, AT 6 ARFLIR A 32 238 i ™ A A ML
RAFANEERE 1o SR A AF 5T 2 BH A B 25 4 o
TERRYE S5 T REEIEAE R, ATREIA T pH 4R
TR, CFS X 1 (A 2Rk b 14 31 18 RE )
L3, IR KR DM8909 fity 11 il 8k R 25 W HE B
Joi S T, L0 I X R R R ) R SR R
KBAYR. 5 HRILFRIE CFS FRHERR 5 M AR
RIE TR, EIHZJRFFE 60.00%L) |,
Fikk Q6.3 F1 BHGOS 1 CFS 7E pH 5.50 Hf%f [ 5,
TR W MR R A 3K (70.12+1.67)% Al
(72.80+1.04)%, FHHIX 5 FRFLER B 7] BE 0 IBRAE
BLIER LASM A A B 5
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Table 3 Elimination of organic acid

Strains Escherichia coli (mm) Staphylococcus 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 0 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
BHC04 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 28.004£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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Figure 9 Elimination of hydrogen peroxide. A: Escherichia coli. B: Staphylococcus aureus. C: Candida
albicans. * indicates significant difference before and after treatment (P<0.05).
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