TR A SR IR Nov. 20, 2023, 50(11): 5137-5149

Microbiology China DOI: 10.13344/j.microbiol.china.230279
http://journals.im.ac.cn/wswxtbcn Copyright ©2023 Microbiology China All Rights Reserved
A e
Eit 5474

S IR TS 1 A AR ) R e B R R H T A& R

ke, EEC, pmad 2 ARE N, KX

1 ERTTERE2ERE, FEHK 402460
2 EFEAEHBHEARAB O, TR 402460
3 VR RFE2ABE, HK 402460

TP, FRMK, RImi, ATFIZ, RSERD. AR YRR g5 A T s T T R B OO R SRS [T]. A M aEim AR, 2023, 50(11):
5137-5149.

ZHANG Yang, JIAO Min, YU Yuandi, FU Lizhi, ZHU Maixun. Measures for developing probiotics biofilm for pathogen
infection control[J]. Microbiology China, 2023, 50(11): 5137-5149.

W OE: AVBRR@ANG M HARELST N, EMBIRRAEAERRT S GMHER. R
BRI P AL R R T R ARG P, BA AR EERAEN G —Ir sy, feabEd
ZA 7 XAt RE . ALRIEREVBILE T F BAFM R FIAME T H &L, FHELET
oo dn & W A W BR AT TR RE A AR AE R AR, o LB 8 R A R AT R T ik
HRAEERDEMPIRR AT AN BAENDPIRES LB AR LR, KM TRLEDWIRESS
AW R T R AT T R

KEEIR: AWHIE, BAEH, MR, FAR%

Measures for developing probiotics biofilm for pathogen
infection control

ZHANG Yang'?, JIAO Min®, YU Yuandi'?, FU Lizhi"*, ZHU Maixun "
1 Chonggqing Academy of Animal Sciences, Chongqing 402460, China

2 National Center of Technology Innovation for Pigs, Chongqing 402460, China
3 College of Veterinary Medicine, Southwest University, Chongqing 402460, China

Abstract: Biofilm is a special way for bacteria to survive. Antibiotic resistance, recurrence, and
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transfer of biofilm infection are urgent problems to be solved in clinical practice. Probiotics, as
part of the microorganisms in the host, can restrain pathogens via a variety of ways. This paper
summarizes the mechanisms of probiotics biofilm against pathogenic bacterial biofilm, and
further reviews the measures for improving the research method and enhancing the stability of
probiotics biofilms and developing new probiotics biofilms.
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Table 1 Part of probiotics fight against pathogenic microorganisms and their mechanisms
Strains Against pathogenic microbial types ~ Mechanism References
Lactobacillus Vibrio parahaemolyticus MS1-QSI inhibited the quorum sensing signal ~ [25]

rhamnosus MS1
Pediococcus

Listeria monocytogenes

factor of pathogens

QSI-B-1 inhibits biofilm formation and flagellar

[26]

pentosaceus zy-B-1 movement.
Bifidobacterium Enterohemorrhagic Escherichia coli  Cell extracts reduced the activity of pathogen [27]
longum ATCC 15707 Al-2
Bacillus subtilisAC7 Candida albicans Inhibition of pathogen adhesion and biofilm [28]
formation
Bacillus subtilis No data Use LXG and WapA toxin compete with other ~ [29]
NCIB3610 pathogens for living space
Bacillus subtilis Saphylococcus aureus Increased membrane permeabilization of [30]
CMCC-B-63 pathogen
Bacillus subtilis Campylobacter jejuni Inhibition of pathogen adhesion and biofilm [31]
PS-216 formation; disrupt pre-established pathogen
biofilm
Bacillus subtilis Saphylococcus aureus Strong co-aggregation with pathogen; [32]
KATMIRA 1933 competitive nutrients; inhibition of pathogen
growth and biofilm formation
Bacillus Saphylococcus aureus Strong co-aggregation with pathogen; [32]
amyloliquefaciens competitive nutrients; inhibition of pathogen
B-1895 growth and biofilm formation
Marine of Bacillus Candida albicans Inhibition of pathogen biofilm formation; [24]
subtilis inhibit production of virulence factors
Bifidobacterium Porphyromonas gingivalis Inhibition of pathogen biofilm formation; [22]
pseudolongum 119'4 decreased the relative abundance of pathogen
due to nutrient competition
Bifidobacterium Porphyromonas gingivalis; Competitive nutrients; inhibition of pathogen [33]
infantis Fusobacterium nucleatum biofilm formation
Bifidobacterium breve Clostridioides difficile Inhibition of pathogen growth; pathogen cell [21]
YH68 membrane damage
Enterococcus sp. CM9  Saphylococcus aureus; Inhibition of pathogen growth and adhesion [34]
Saphylococcus epidermidis;
Escherichia coli
Enterococcus sp. Saphylococcus aureus, Inhibition of pathogen growth and adhesion [34]
CMI18 Saphylococcus epidermidis;
Escherichia coli
Enterococcus faecium  Saphylococcus epidermidis; Inhibition of pathogen biofilm formation [34]
H3 Pseudomonas aeruginosa
Enterococcus faecium  Salmonella Typhimurium; Salmonella Inhibition of pathogen adhesion and biofilm [35]
Coll-1C Saintpaul; Salmonella Montevideo; formation
Escherichia coli
Lactobacillus Porphyromonas gingivalis Inhibition of pathogen biofilm formation; [22]

acidophilus LA5

decreased the relative abundance of pathogen
due to nutrient competition
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Strains Against pathogenic microbial types =~ Mechanism References
Lactobacillus Saphylococcus aureus; Escherichia  Inhibition of pathogen growth [36]
johnsonii L-8 coli; Salmonella typhimurium
Lactobacillus Saphylococcus aureus; Escherichia  Inhibition of pathogen growth [37]
johnsonii L-76 coli; Salmonella typhimurium
Lactobacillus Saphylococcus aureus; Escherichia  Inhibition of pathogen growth [37]
amylovorus L-102 coli; Salmonella typhimurium
Lactobacillus Gardnerella Competitive nutrients; acidification [38]
rhamnosus Xbb-LR-1 environment pH; inhibit the growth of pathogen
Lacactiplantibacillus  Enterohemorrhagic Escherichia coli  Inhibition of pathogen growth and surface [39]
plantarum CRL 1075 colonization
Lactobacillus Bacillus cereus; Pseudomonas Kill pathogen in biofilm [40]
plantarum PA21 fluorescens; Aeromonas hydrophila
Lactobacillus Escherichia coli; Staphylococcus Inhibition of pathogen growth and biofilm [41]
plantarum 27053 aureus; Pseudomonas aeruginosa etc. formation
Lactobacillus Vibrio cholerae Dispersion of pre-formed biofilm [42]
plantarum L14
Lactobacillus Escherichia coli; Saphylococcus Inhibition of pathogen growth and biofilm [41]
helveticus 27058 aureus; Pseudomonas aeruginosa etc. formation
Lactobacillus Streptococcus mutans; Candida Inhibition of pathogen biofilm formation; [43]
salivarius HM6 albicans inhibit fungal morphological transformation
Lactobacillus casei Saphylococcus aureus Kill pathogen; biofilm stimulate macrophages  [44]
CCTCC AB 2013355 to secrete abundant osteogenic cytokines and

improve osseointegration of the Ti implant
Lactobacillus S49 Vibrio parahaemolyticus Inhibition of biofilm formation [42]

HEEM ., HAMETRE R —E BeE A, Sk
R 5SS 24855 MR AN 5204, i
MUKsN FHE S RE . RERGE, HTH
AT TGRS B W A A #E . KA
A TE RN 3 0 71 7 A L A
B M 25 A= T RE 8 7 AR — 28 T A SR 0L 0 AR 5
(quorum sensing inhibitor, QSI), BHWi{E 55+
TEMR S A A] A A% 3, /b A= Wl R ) T T AR 3
WREST o bE SRR R B R A B LA B MST
LR R IR B MS 1-QSI HE M Xt Bl 7 1 9T 12 R
PRIV KR IK 69.54% . B I U 26200k BRI
FERE zy-B-1 4R CTRHEHY) QSI-B-1 GEAZHD
il B 2 R T AR I W ) JE B . Younghoon
LR K WU AT ATCC 15707 (40 i 4R H
Yrre sl ik K m AR AL2 {55 B+,

FHEOLEE R PRI TR W, AV
AWWRE ™ AEE T N F T B S EYgENIE
B, XEEES SR S AEWZ N 1
AT SRR Z R B A, 2R
TR IR
24 TEEEVHE-RBFEER
Bk . 1 RN A6 38 A R A% I 5 o M I
A7 2 R E M 1R 28 W O O T R
T ¥ (salivary pellicle) 8% TA b 2 111 A W) 4% TR
BT, W R RZ N W i A
BT AR, TR BEERAL, 4 2F T A Y Pl e
G SRR oy 2L R AL AR T AR LR Y2 X e Bh
WZALRESE 1T 2 A A UE W) R R R | 2R
B, ERESRAL A P B ORI i B 2P,
L 01— SO Bl TR TR I i 28 P 2 M Y 55 — bt o

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



5142 A7 IR Microbiol. China
Kill pathogenic bacteria
\ =
/ _L..
V4 [ pHJ
' Probiotics biofilm '
e P 1 y Prevent biofilm formation Disrupted preformed biofilm;
ALV \sessssmssmesssasassmsssssmssssessssssassssmanenn.
‘ A s . s 7 )
d i ‘e e , . y
Broken  Unbroken % =7 i:::::“:”,."' Probiotics biofilm
t FJsent
Mucus layer
( 3 ( ) ) )
{ Epithelial cell
I { (oral, intestinal tract, vagina, etc.)
| \
A
Y1eG fsleAY

¥ :QSI 4 :Al-2 (% : Antimicrobial peptides® : Lactic acid :Mucin Y : Antibody ~~ : Hydrophobic material : Probiotics

| -—— : Pathogen bateria ~ — : Positive process —— : Negative process T : Up-regulation l : Down-regulation
E 1 HEREYHRENUFEEREEDWEENSE A WA YR KR L 4 A A P R

Stk S AR . A WO g A R I R R M BRI N AR 2R AR OB - B R L SR AR AR
W AR R R R ERIRE pH . 45 AR TR A= 0 0 JIE 094 i AL A 285 £ e

Figure 1 Mechanism of probiotic biofilm against pathogen biofilm. Including the hydrophobic effect of

probiotics biofilm, competitive space-occupying of probiotics biofilm, inhibition of pathogenic biofilm
formation, probiotics biofilm-mucus barrier, maintenance of environmental pH by probiotics biofilm, and
probiotics biofilm enhancement of mucosal immunity, etc.
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