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Abstract: Viral gastroenteritis is an acute infectious disease caused by multiple different
viruses. Postbiotics can be used for the prevention and treatment of viral gastroenteritis, and the
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specific clinical feasibility and treatment strategy remain to be studied. This article reviews the
latest research progress in the application and mechanism of postbiotic components in treating
gastroenteritis caused by rotavirus and norovirus and discusses the current status and future
research directions of postbiotics in inhibiting enteroviruses. This review is conducive to the
research on the application of postbiotics in the prevention and treatment of enteroviruses.
Keywords: postbiotics; viral gastroenteritis; rotavirus; norovirus

Rt B R XPRREE TS, 2 FhR
BEG | R 2 AR YR | Fe s 5 N Qi B 2 4
BRLE i HE M B W R rhesg DL Y 3 00 [ AR U2
SV B 1 R AR I KA R Ao
LT RO sl B AT, & FREF A
Gy AR W S5 FINE T A it o s eI B R 251
RNJUIETE | IR g 38 T A S B B AR T 1%
e DL 2ok 8 M 1B AR A L (kI A Sy )k
Ji K A3 W R AR AN T RE 2 A AR IT ik 2
— U HAET, AMTIEAEWESE I = 8 i
PIREIT O 2k £ R AT B I W) T, AN 45 A 1A
wi 2B e A 2R TG,

t R T A s IS HERUEY), HIRA LR
WEE, AT fE EfEREAY . BARITZHET
G RYATT . WNIR Y i T T A o AR 97 IR TS 1014
Hodr, B2 2L #F 7 (Lactobacillus rhamnosus
GG, LGG) fil 15 $i (K [# (Saccharomyces
boulardii)# F Fi6Y7 R dE HEREIE TS, 2k i
MIEVS LR & LGG 1 F IR W] 46 58 16
EHRFZ AP, SR, R 4 A TR AE M B IR
JHRM B AL, X TR A B, B2
JL A& R BN SRR WA i 2R LA ORI
AR sl e SR RS, 25 28 TR S sk e B
R AU T OT I HL RS A B T A R R A R
TR e Ah s R AL R i R
(Saccharomyces cerevisiae)/fii . FG B 7 £ 114
IT IR BB A th B R g AR e — 2R
BfE A fR A BRI R AT, DA R fat R
ta b B AT ImIRBF R R, W gs A=

JG AT LA REAR A= i 1A ) 18 8 o 2 AU (2
FEECARNT BBy ), TERG B MRS Hhol 31 351 B
BELISTVE AU, (B 85 A Je s 7e B s 4 HE BB i
YERIFFHEG b I, JORI i AT 25175 A K
FENK , RIS AT RE 5 | A M 2 PR R B I B8 B B4
Tt AT UL gE AR T A g5 AR T A 25 AT R BR M

W& R EOE TR, g 2B RS FE— DR 5
NG T, K fi 2R TR AT AR 800 o - B S Rk
eI IIEE, BPfE4o07. e Aot
ST E] 100 4EHT, MR Wi Pee 4K
Elie Metchnikoff ¥ 4K 6 ZLER BRI A /DN BRUIK &
o AN E AT IR 8% [ N I A= i
RWIEZ LT, FAE 70 48, CAMRE
BB LR B 2 Y 5 SO AT BA 1999 485 B
KGR W LAY, DA EX & 83
PG RE PR T . PRI . AR KRR A B9 52 T
JEsh e, R E A KOS ZLAT A A TR A
PETAE; 2022 4EfR LACJR RO oA, PR T
5T B A Y R IR 1 B A S A
7 hn s HETIZ B BAE SR04 B Ak 28 55 4
O e JE AR

IR AN R TR PR 45 1 e AR DTl R RT e T
WA 1B AL R 2R A IO . 2021 4F
[l B 4 A6 TR RN 5 AR TG RM AR 23 AT T IR A2 o6 E
X, F8XHE FA 5 B ICAE U E P s L o
MBS TIE TR, J5 AR TR DA G i 286 B 8 i 18 26
PO XPVRYT S D BRI T B B AN I )L
SR B RE R AT REE AP T R
Rbbo AR, smAETTMEEITLESILFE 1,
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Table 1 A comparison of the differences between probiotics, prebiotics and postbiotics
Item Probiotics Prebiotics Postbiotics
rgesu AITENGE e A, BRI A s AR e, (AR R I TE ERE R R,

Function! ;K45 £ ICHT & HiG 32

Can colonize the gut, enhancing its Provide food for beneficial bacteria,

microbial balance; They can
produce postbiotics activity3?!
FasEMEC Ol BE R R 45 A 1 B
Stabilityl*!]  Sensitive to environmental
conditions like temperature and

stomach acid

LA A A S REAR R B A AR
Safety3']  Can cause infections in

immunocompromised individuals
TER A3 A RIOR] 00196 M 45 A TR AL A R
Notel33] TN

An efficacious dose of viable
probiotics must be preserved within
the shelf life

promoting their growth and

e SEn A
Overconsumption can lead to

gastrointestinal discomfort

IR T AT 45 e 2 45 R T

Not all fibers are prebiotics

N7 A AT 45

May not directly affect microbiota
composition but exert beneficial
effects on host health

— R, AZIRESRE RN FE; MiRE . BRIOHEEA
Generally stable and not affected by &
temperature or stomach acid

Stable; Not sensitive to temperature,
stomach acid, or digestive enzymes
T LA RO R AR R
i# A~ W

Generally safe, but the effects of
large amounts are not well-known
A REE SO JE DT
Purified metabolites do not qualify
as postbiotics

Jei A 0 AT L ] 4 5 i AL A AR A W
H, IEA E A TR e, IR EEE
o 207 2 A AL AR SCRES T a4k
J5 A2 TR Vi U BE AR DR B 5 R A e 7
3B B T S JiE B A P ML, o R B2 T
IO A5 o

1 EAETHLE

Jei A5 T S 2 Fh s W) A R B AR IR S
. WAERIERCEY . BREY . B MR
PABCE DR, W 1. K e
JE T8 4R e T A (FAE AR Ak B SR B TR AR 7 4R
M, 4R KIG s A WP A Y 2w
JE 8 B KOG A Wy ik B a2 S AL PR
TR A0 P9 A BRTE PR BB ek, ARG
WA Y, R A TR E YY) T L EE e
Walime . Mo £ . WL R AR
i PRI 45 7 T BT B A3 T S B
WA 0 (B 4 2L 1 2208 A B 5 1

(P40, p75 70 T )MIHARSZ Ao T (IR DR EERR . JIK
RMERT A= B 2 RBP4,

2 5 ALY F B R R AL

JE LG E Z RE TR B IR G, W]
REI AN [l A 5 e HARTE £ IR . 5 AR oot
S w2/ FHML I AT GEAE AL 0815 e R 1G5 g
B 5t I ) RE R T iz A W TR R S B
2.1 PEDRERS

Jei A TO I 5 R AR I M T R Gk
PLRAF S A AEBUR Y BT, KEDUN A RAE
P o IRIE Tl A P B8R T e e 2L AT DA o B i
o DR o 1 S B ) N1 R SR L
Il PRBEAL AT BRI v, S5 A 0 A ek 2D 692 200 it
RAE, (LI MBI E IR 1 A (secretory
immunoglobulin A, SigA). A H -k 4 g 555 7 25
(alpha-defensins, HNP1-3), A B-Bifl & 2 (human
B-defensins 2, HBD-2) ML A ik LL-37 /=4, M
7T 90 7 9 Do A g 432 3 14245400 3 i 22 R B
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Enzymes/Protein/
Amino acid

1 FETTEMRT TS
Figure 1

FE B JE J5 A2 o0 n] 5 P00 B 40 I R - 5 R 1Y
£ i 2% 1A 52 AR 25 1T i 22 9 DA BIK ) 1) £ 928
I =S || 0 N 1 %% 9 S RA EPIW (Wb ok R ]
TR W AT S ARSI, S A ELAR
FH BB 5 B A M 18 R RS Hh B T P
PEAHHMG,  BEAR T B AR 1 4% Gk - 3 o A =
o J%E Z G0 AR FHL-00,
2.2 1EERs E R RFREINEE

1 I3 % ) i 5 s 2 Ak 45 i 1 {19 0
TER JFA AR B B LRI A b R B s
RE ) —A~ T LA W b R 20 [ 55 % 3 42
M (tight junction, TNHFIFERLEY, FEANME RS
HORBL, JEETTRT DI T A, A8V E

Postbiotics

.
%%

Cellular wall
fragments

Other metabolites

Classification of the active ingredients of postbiotics.

-1 (zonula occludens 1, ZO-1)F1T JE4E 4 40 i
DR 1) 2 TR 0 1 i i 1 o B B 5541 3 A i
W, 5 R oT AT R b R 0 R ARAR 2R A
SHIBEEE AP R, TR b R, AR 5
RAARES] TRl J5 AR Joid Al ot A AR
T RV RERE S R e e e e 560 QoK
S T L AT IR A0 M AME S 8 5 B (extracellular
signal-regulated kinases, ERK)/c-Jun 2 J& 7 %t i
Jitf(c-Jun N-terminal kinases, JNK)if %, 2 2] Vi
/b gy B B B 5 0 U R Y kW AT e
(Lactiplantibacillus plantarum) LRCC5310 f4fif1 41
Z Wi (exopolysaccharides, EPS)i i 175 5 i IR
HEHF a (tumor necrosis factor, TNF-a) )43,
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247 5 B T IS ) R BE I VR R ], A
AR R b Rz i s 4 P e, RS
M 53R I WA AT 38 2 sl /0 240 it S A6 4 23 0
FHARAR L 000, i 577 9 5 B L
23 ATHEMEYER

170 TE A 0 TR AR DR AR 20 25 1 D S LA fie
FORAS, WiB e 87 8 T RE s U W B AR )
Ao TR R 1 A A0 B 0 R ol
KRHEMEMRE R, MEYEEEMEZHE
PRI, T AR 0 AT BB ] 42 VR P T J A
i S S TE M, DT 19 B 28 TR A i R s o
LR A EFLIR , RERE RN IR pH
T (99 B A e 2 P AR MR I HLAR HF i 3 43
Az T LU BUE; AT 74 (Bifi dobacterium) 1 2 B, 5%
i) i T R A e AR 0T R T i LA
(Lacticaseibacillus paracasei) CBAL74 K%,
A by Ji £ I 30500 34 W 38 i T A 0 R A
AR T RRER B = A1 A, RIS
o AR TE Sl BB L, B IR A E B, AT
aE AR D A 5 A ke 13 fi 1 RO,

3 EETALSREERE XN
B

3.1 BERMNERHREHENETIER

BRI M R 2 1 FE R 5 (rotavirus, RV)
5 ) 2V B A% e O RV R L R AZ ]
e HEAE /N 8B 2 v B I Al 2 2 R A
H, ERZCREUETS . MKk LR AR

LN R i DI W ¥ R EEE i1p74
TR B E R R 2 — AR5 A ST W B AR YT RV
FAAH JCRIFSR , ofe A R 40 BT A A 20 Wb R A 4 R
R AL T T 7 A AR W T ) O B R
MR EAE RS EEEA . Bal, AR
A= Text RV 5 1 I8 S TS5 AT 8CR W3R 2.

3.1.1 AMTERERRYE TE T EREGERRE
k5 RV B

FLAT B 5 A= oo 3ok B Aois T 1A 1 286 B Aol
PN B AR S e RN, SR A 18 B s, Y31
RV JEy . PHIRARSMIFSE & B4, BT g LA
H CBA L74 (Lactobacillus paracasei CBA L74,
FM-CBAL74) k& P&/ W5 il 4% 19 J& 4= JC(FM-CBA
L74) R e i ZE R 1 3k1k , 30 HBD-2 Mt
K LL-37 Je R A2 ikAz , Rl iR BEE ERK/INK
PR S, PHIE RV BB A4 R
21 PR - P 20 LAY 2 (interleukin, 1L)-8 . IL-6 FI
TNF-o B, KAR3 a8 B e o8 Pk . RV e
A=A n i d R IEG5 M E T 4 (nonstructural
protein 4, NSPA) 5% P iz &, AT
AT W s 5 R W s U7, I
R, AR R FIE AR FE AR
1 b Bz 20 B A AR L, DR S T
b, PRI LR AN, DT BELAS T A
PERPSO Kim S5E07HE 240 i R iE AT e et o8 b
K, HPFLAE LRCC5310 WAt hEaT L
LA TNF-o B 50 WR AP AR 252 RV 1Y
A AL, AR/ BT g gk — 25k 51
FARAE P FLAF# LRCCS310 A4 22 4 nl 45 4
RV 1755 1 JIE 15 B (] F10 25 B8 7% A 22 1a] By
1B BRI /N BRI R 40 i 5 S P B3R

[i7 S W s SRR TG W R SR ) ) = oVl o1
WG RV AHOCHETSE SRR o P BEATL XS
RIS M ELR], %A FM-CBA L74 {fi HNP1-3 .
HBD-2 1 LL-37 &340, RN SigA i7" 4=
Wl 2 SRy RV BG4, Roggero
LGRS X AR LI BEHLIG RIS, T
PIFPAS [ AR E 5 58 (bR fEC 5 1 FM-CBA L74 i
1) 5 REFUMR SR L2 25 A A ey B A AL ] (Bt
AR, SigA). T8RP RE R A AL T T R
Z5; KA, FEATR ST SigA
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Table 2 Therapeutic and preventive effects of postbiotic elements on rotavirus-induced diarrhea

J& A JE R R Je A e A IR ke 2% Sk
Source of postbiotic Type of Experimental  Function Reference
postbiotic model

BT B FLAT R CBA L74 PG RBEFL ImIR fEdE SigA (73U, 150 Gy [41-43]
Lacticaseibacillus Heat-inactivated Clinical Promote the secretion of SigA and enhance
paracasei CBA L74 fermented milk immunity

A&5h PEPEREE Ik, B S ik A [53]

In vitro Promote the expression of mucins and

improve innate immunity peptide synthesis
ok WO ERE i, e E AR, Rl [54]
Invitro B 240 S5

Activate the enzyme pathway, promote the
expression of mucins and protect intestinal

barrier integrity

#id: BN WAL AE RIGFF R i s N WO S BE LML, S 3 o B [55]
EcoR12 probiotic EcN and EVs Mice Activate immune cells and improve
commensal intestinal intestinal barrier
Escherichia coli
P FLFF I LRCC5310 fsh 2 pk RSNV fleifk TNF-a 19230, ARG FFLEmEE],  [57]
Lactobacillus plantarum Extracellular Invitro/Mice (3 T it 5l
LRCCS5310 polysaccharide Promote TNF-a secretion, shorter duration of
diarrhea and improve intestinal barrier
SR AR L AT T p/ve: i USRI £ SR 0] S 5 o3I PR AP i b B 240 I [58]
Lacticaseibacillus Cell-free In vitro Inhibit chloride ion secretion and protect
rhamnosus GG supernatant intestinal barrier integrity
MRS LB PO liZS A F R TS 5 I [) [66-67]
Lactobacillus acidophilus LB Heat-inactivated Clinical Shorter duration of diarrhea
XU B EHEReY) #ah J& A2 T8 5 A 2 TR 2 A TE A [68]
Bifidobacterium Cell lysates Invitro Postbiotic compete with cell surface
receptors
M FF R CEC77210 /vt 1)) TSR RS JE HE T E AN RV & i [69]
Bifidobacterium Cell-free In vitro Postbiotic directly inhibit RV replication
CEC77210 supernatant
XU AT T T p/ve: i USRI £ SR P AN T AR A A [70]
Bifidobacterium Cell-free Invitro Regulate cellular enterotoxins; Inhibit viral
supernatant replication
AU AT C50 PORE 7N TEPE SigA (53U, 15 s [71]
B HEE KT 065 Heat-inactivated Clinical Promote the secretion of SigA and enhance
Bifidobacterium breve C50 immunity
Streptococcus PRI /NER 5 RV MHEAEFIF R, Has [72]
thermophilus 065 Heat-inactivated Mice Interact with and remove RV to enhance
immunity
PO /INER AR ZEME pH {H, (EHERE M, BGEIESE [73]
Heat-inactivated Mice % I B

Decrease fecal pH, increase expression of
mucins and improve intestinal barrier function
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B RS DB AR A PR Z RS
AR TEIL R RS . A YR A 2H Y
. ILHh, FM-CBA L74 fEME A EAIA HA
75 T W TE TR W REZE O R T R )™ A= i AR
FRIA, PR TE A 2 TS L& ik T T
Wik, FER2PEETS JLEAR R T . IKIG g
12 LT 1% (Lactobacillus acidophilus) LB 524/
FER CUIcRb RS, RYT 24 h Je L, RILECKIE
FEFR FLAT I LB 2H 0 RV FHAE 8 LAH B BRI K FR
FEEHCE, SREAME, VSR RELET ]
KIEFEE 1% 5 Szajewska SE BTG —EL,
3.1.2 W E B (Bifidobacterium)/g4 7t
Ao PEETRERA

BB FF B T v B 43 T A Y 3 BOR AR
JT, RN EE RIS A0 2 [E) PR A AU R
YE o Salas-Cardenas 2518 , MU AT H & &
TE AR T g G R3-SR A
WEE 70 kT RV ZEQ M R EAOFR . W
B AP A CECT7210 Jo4i A b3 W 9 28 115 N
Tl AN IERRA A/ NIK, T E A
AR EEE B RV B B R XTI A R
SRR 2 S NSP4 45 A0 20 it P4 45 Ik i
T, IS N i s-F i, BaE/Mar
fathss, miatEsh, SBUEED. FHEN
I #F i (Bifidobacetrium adolensentis) 43 i & [
A B AT N NSP4 B 1 FUE A B T
(Ca®HRET, eAh, J5 A o0 B 5w kL
54, DT RHLIBr A R s R A QR 5%
R EI, ETEARMNESDRA BT RV
WM. (HAE— s b KB, KB @
(Bifidobacterium longum) [# ¥k i) 48 fit] £ B ) A
AR T AR FBR A TEM ] RV L 2]
FEAEH, (AP UR et B R e Lt —
RIS E L,

DGy F NibE /R X7/ R WAN N 7BER

AR g 38 A A 2 R A 25 U508,
S P LA AR R e 7 75 S Y RS TR AR YT Y
K ar ok =z —U172 ) Rigo-Adrover Z5U7H/N AR
RUBFFE B, PRORE Ab ) e e L b i A 0
PEY) 53 AT AR A o 25 266 B i 2 o R AT I 1k a2 A
2R, SRR EAER, FERE R e
ARG IE RS, MM RV LA 3L
FUETE A A3 FREemf [ f - HAR A, Jfi R
15 ERPERGMAEH . Morales-Ferré %57 8
WA KL RECZEME pH A, REH#HFEN
MUC?2 1 Toll #£5Z{4&(Toll-like receptors, TLR)
MRk, DRI IEGEREDIRE, s E SUEFE
P52 A W RS, XA RS i iE
) G B 9 7 R AR s e s IEAL, e AR DTG iR
Toll B3k, MM FEARMETE K A= 8 F ™ B AL .
Thibault U5 R Im PRI UEN] , AR
A 4 XU FT 7 (Bifidobacterium breve) C50 #il
& P58 BK T4 (Streptococcus thermophilus) 065 HY
R PEFL AT AR LRSS R BT RV 1Y sigA /9
A, MR RV &gy S 3085 i ™ SR
3.1.3 HttEERETHNBRE RV EE
e A JE R TE Z A K B I bz B R o
Bk, JROE SR AR N, TR I b R
I A A7 5 IR AR R L 32) . Martinez-Ruiz Z5P5IIf
IRBIWESE KB, 2525 TE BeN AR K 3
EcoR12 ™ 4 (%) il 71 3% {1 (extracellular vesicles,
EVs) X RE A% 1 5 1L 1 e Bk 28 1 AL B AR R 1
YR, AHMOEEYE T AMMFIFAYE T M2 AR v8
2 % s SR I g T, IR RETT VA I LT
HZAR-3 ByRIL, MM RV EIE . HAh,
PR AR EVs BRI FE M, AR
EcoR12 EVs AJ ¥ 7 18 43 fL 7% 68 F ik Al TLR2
S, Wmfe gt TL-12 B2 E . EcN EVs
A] A 7B B (SR Fe 24K 1 %K) | BrBERRE
(PRIR A ARG L 1 2 k) Rk e s,
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T W 5 (norovirus, NV)J& TARREEERL,
1E4E RNA FEZH o s 8 NV B R 2 A
PR AR , fa R A Hh i PRAE R 22 24 d.
SR, 1208 © 2Pl uk I R 22 ) a] 31 < Bl o ™
FREXTTIL. BN RENRALT AME
FIAT FEE AT (b8 o U B U 5 ) 1) R
S BE K A A BLE A H R A A
PO BE 29 LT

Pl , JeAEJTH P BIE RE R G, 1
TS AR T A, AT i ) 42
T 107 R e B AR, R AR EE AR
HGEE 3).
32,1 FHBREERYETHASIGIFRES L

FUAT TR 5 A2 DG AL 53 R BRI o T 20 B S g
g R FEHUR EEVE A o B 2 SR I s R I,
FLIR AT A A TR 1A 2 figp VR T 3 o o s S 40
IFN-B (35, DR3P b R A, a4 B
4N # (murine norovirus, MNV)a&#jL, Li 87
R, BT AL &N F] AT H
(Limosilactobacillus fermentum) PV22 {3 K 20
thE RN gadB, X RR P AR B R TR
A9 y-2d & T R (gamma-aminobutyric acid, GABA),
GABA 183 “GABA 77t "l B 15185, T
W TS T 50T Lo FT IL-1B B9 7™ Ak 1 5
IE MNV J&Ge . Ak, fEilRIK -, GABA Al
B 1 B B %y, % ik b AR B SR i R T %
AT R, RS R I, LR i S LA
Yy ELA BUAAL . DU AT S4E o Seo 4510
MR T 142 FpASTR] 9 FLBR 1 (Lactic acid bacteria,
LAB) &tk Je HoJg A oo, & BLBE b BR &
(Pediococcus pentosaceus) (CAU170229-2 #i
CAU170230-3) . 28 Jizs & % 357 I 1A (Weissella
cibaria) (CAU170231-1 fil CAU170231-3) ., i57H
ZL¥F 14 (Lactobacillus sakei) (CAU170208-2 i

CAU170210-4)F125 i1 ZLAT#i(Lactobacillus curvatus)
(CAU170210-2 A1 CAU170235-3)A]{fi MNV-1 7K
V- RRAG, AN, LR RRA G AN T
XF MNV-1 AR PR sEER, (357 EAH
Eb, HHom K RO 5
322 HitHERERETASREIHFSES

Jei A JC AT R0 R I R R R A
it 25 TRT A2 A4 285 5 1 T ik 2 9 DL AR 0K 2 194 £ 928 1
RS Bhar PSR, 3 Rp A 2 G T
B 77 A By b B 98 ¥ (outer membrane vesicles,
OMVs)Ab PRy MNV HI4i £, 457 &
MNV A DL 3 e SIS 0 -, 350 B 25 42 95
BEFNE 0 Y L [R] E Ap E AP 200, (02 R 4N i
HFH =4, tsh, OMVs AR A% TR
(interferon, IFN)JZ i, #IGEREEE, MMk
NGOG R VE I, 72/ RUE i Y 2 R s 7 10
Hr, B 2R y-PGA & /N TRIF K
WA RIE S TR IFN /Y522, 800 T Mg
IFN-B 7K DA R il 20 B 32 i) MINV 2361, it
Hb, y-PGA it THesE gt A4, JFamil 5
PRI T (IL-10/p. IL-6 FI TNF-o)H 4,
e 100 i 7 A= e % i s i 1) R R B B S K e
RETT . 8 W I 0 G e R G0 1A e XA
AW R, MEED T MNV g
il 7 P 6 1 AS () DX 3 A7 A A S R RS i
AR 2N A AR A R e A A TR A B
Wk AR A, TS SR IFN (55145 5
B 7 A DT 0 o6 3 St B A MINV- 1 (74 g e T 4
SR T I IE MNV-1 (e
3.3 BEETFEMFRENER

% 2B TR A 0 PR - 08 T 0 97 R Dk
BRI B AN QR B R s R IETE . BR T
RIAIE AN, — 8 )E A SO IR B RE A AL iR
HAh 7 . Sunmola ZEFFTH R, YT
FETR . JE R ZLAF B8 R B BR AT 1 1R 3 85 5%
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Table 3 Preventive and therapeutic effects of different postbiotic elements on diarrhea caused by norovirus

J& Az eI JG A ek Ay SCEREAL e 2% 30k
Source of postbiotics Type of postbiotics Experimental Function Reference
model
AT TE R y-H AR VB Y55 IFN-B &M MNV i, 5F HT4E [50]
Bacillus sphaericus Poly-y-glutamic acid ~ Mice P B E A AN A
Inhibit MNV replication by inducing IFN-f3
expression and interfere with viral entry into
cells
22 [ IR SN A4 V55 IFN SOy, PRI st Al 2 [56)
Gram negative bacteria ~ Extracellular In vitro 2l
membrane vesicles Induce IFN responses, reduce cytotoxicity
and inhibit viral replication
FLIRFLERTE LM0230 240 T 4 B A 41 Iee AR AR PR 25 1 2 [61]
Lactococcus lactis subsp.  Cell suspension Invitro Reducing virus titers
lactisLM0230
FLIR A ) o SRR A4h A 240 TFN-B 19 3R 3k [85]
Lactobacillus B R LA T In vitro Stimulate host cell IFN- expression
Cell-free supernatant
Cell lysates
FLIR A ) T2 M3 AR5k BEAR MINV-1 55 2577 B2 [86]
Lactobacillus Cell-free supernatant  In vitro Reducing MNV-1 virus titers
REESCRFUATE PV22  y-2 B TR (L) Wi “GBBA Sl L5 7, T [87]
Limosilactobacillus GBBA In vitro ABESST lo FIA4EANE-1B
fermentum PV22 Transmit signals via the “GABA shunt”
pathway and modulating hypoxia-inducible
factor 1a and interleukin-1p production
J i I JE R /IR VI TFN AT s i MNV-1 &3 [88]
Commensal bacteria Bile acid Mice Induce type III IFN inhibit MVN-1 infection

in the proximal intestinal tract

TG 2 M 35 T 40 LT TR ) K RT3 T v
7 #1013, HALG AT RE = AR A A LR . T
A S VE T T S A, DT 3 AR 5
IR o A AR A ) A T 2R B e
TR E . Cavicchioli ZEPOBF5E R, 22
BK# (Enterococcus durans) GEnl4 7= /& ()40 1
T B LUK AR = B HS V-1 Z iR
P T 50% M HIBCR . SARS-CoV-2 H42IR
995 B TG A ML AHABL o Poeta S5 OMF 5% F5-UCIE
Bl, LGG WJCnil Fig W al it B 1k ROS #Y
7E A D S T, NIRRT . Paparo

OV FM-CBA L74 1] 38 i< BH W 5 27 52 1 2%
B3, B R R G 2 RA, ik
SARS-CoV-2 i AN R4 . — 30U 1A
hRBL, 2 FPELRRFT R AR (LGG AR T i L
FFE CRL431) % B2 1k i 2L i & 68 30 i bt
T8 K T 95 B R S v AR % 7= A2 P2 TE S
SEEGH, 8 IR 9 3 1 BR TR (Enterococcus
faecalis), I DL 25 34 98 /N BRI P9 A P B I
N, BEAR /N USRS i 1B S B 71 B9 Il v b IL-1
FAAZ LR -1 AT, 58 5 T ek g
T AR I ARE AR
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¥y, AR R A AR R TS e [
I, JEtEoCAl R — A A AU, T
T3 i S R PR A

FAT, A9 2800 T8 AR
R A LR E AL, RA R AU A H A
A RETE T RGeS 4207 RAER LS h IR B
BRI R BT U o 2 R DR BV B LA )
Jla . a2 A AL T 5T 5 AR s Bk
EAVE L A3 FIF i, DAk 8RBT RCR
[F] Hsf Ay I A 410 ) H At B A0F 50 i R AL B A
R, AN, RS IR Ao AL AR 2 1A
SREAT IR, AR X AN fi o S A i R AL
il P, T BB E AR TR e -
AR B AT FH B9 I PR AH S AT A B0 IE 31X 26 A 4%
PEGr T BIAT R R 2E 2k
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