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WE . AT LA AR S ImiE S i M5 A BRI, ARSI, P BT e A b A B 0 16 ) 1 MR SUITE (Lac-
tobacillus plantarum) , BREGS R 9-4, R FFEMY BOEAG L E RO AE ST, FFER G AT B mAnEE i 52 66 715 shiikss L 3% %
RBBIREN (DSS) MIH/NREE I RAEAL, T L. plantarum 9-4 TG4 96 /N UG ACAEAR | 100 75 804k B K S A i il S8 A S i, 551, I
plantarum 9-4 X RHFFE | WITREME W O HAREEGMHIER, HEA RIFWMER , AR, iR M, L plantarum 9-4 TR
FIRE LI BUAT (P<0.001), R W EFEIRPMGIEZITEEL (DAL (P<0.001), JEARMBIZIHKESE (P<0.05); THUS /B ERN
W (MDA) Frittl L (P<0.01), WA LEE (SOD), & fbafE (CAT) A H KT AW EE (GSH-Px) KA F ik,
ZEIHH LU IRIRIEN F o (TNF-a) . FAIMAE 1B (IL-1B8) FIAAIMEANE 6 (IL-6) M mRNA KA EHWE TN (P<0.05), %L, L
plantarum 9-4 FEREHUAARPLRICR, BAFF LN AEHAATEEHREMES .
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Isolation and identification of Lactobacillus plantarum 9-4
and its effect on alleviating mice colitis

GAO Yixin, HE Wanqiu, SONG Suquan
(College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210014, China)

Abstract : To develop probiotic products capable of regulating oxidative stress and alleviating intestinal inflammation in animals, Lactobacil-
lus plantarum strain 9—4 was isolated and screened from fresh wild boar feces through in vitro antioxidant tests. Antibacterial activity of the
strain was detected via the Oxford cup method, and its tolerance to artificial gastrointestinal fluids and bile salts was evaluated. Then, a
mouse colitis model was established using 3% dextran sulfate sodium (DSS), and the effects of L. plantarum 9-4 intervention on clinical
symptoms, intestinal inflammation, and serum oxidative stress levels in colitis mice were analyzed. The results were as follows; L. plantarum
9-4 exhibited inhibitory effects on Escherichia coli, Salmonella, and Staphylococcus aureus, and maintained a high survival rate in artificial
gastric juice, artificial intestinal fluid, and 0.3% bile salt. Intervention with L. plantarum 9-4 significantly increased the body weight of the
colitis mice (P<0.001), reduced the disease activity index ( DAI) (P<0.001) in the rodents, and attenuated their colon length shortening
(P<0.05). Additionally, L. plantarum 9—4 intervention significantly decreased the serum malondialdehyde (MDA) levels in the mice (P<
0.01), while the superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase ( GSH-Px) levels in them showed an upward
trend. Moreover, the mRNA expression levels of tumor necrosis factor-a (TNF-a) , interleukin-18 (IL-1B), and interleukin—6 (IL—-6)
in the colon tissue of the mice were significantly downregulated ( P<0.05). In conclusion, L. plantarum 9-4 possessed antioxidant and anti—
inflammatory effects and promised a potential to be developed into probiotic preparation for use in livestock and poultry farming.
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ATCC25922 , 4% {045 % BR 1 ATCC43300 Hi 5256 %
A7, MRS 55373k | LB 859230 A ¥ 5 i AR 4
AARAR; DPPH, N THEMIE W, HHE:, AT
/NI S-BAEKHTR (5-ASA) WA b A
WIE ARG BT B2 =B [ R E K% b 2% 3 )
J7; DSSMH KiEEXCHEMHEARARAF; N
(MDA) | A Bt H ki & ALYl (GSH-Px), SOD,
CAT A7) 650 F me o A= 4 TR BE SR s 4
LA 2H DNA $2 U0 & . 2% Tag Master Mix ( Dys
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PR B 0 R TR B, K TR R VR R A
1x10° CFU/mL, JE[FZ0E I 0D (86, H bk ik
PR 1% $E A 55 3 2 6 MRS K556, T
37 CHREHEFR R OD o (IR FN XTI 1x10° CFU/mL B}
1k, B FRR TR OEH 12 000 1/min 5.0 3 min,
FERWARTIGE, WAE FIE WL 0.22 wm P8BS I8 B
W, RAS 5 AR TR LW, 4T %5 - 80 C IR AT
#=H

DPPH H BT FRAE I E . WHL 500 wL 54
W LIEW, A 500 WL 19 DPPH Jo/K LEEAW (0.6
mmol/L) TR, FIEEEENE 30 min, 12 000 r/min
B0 3 min, MERESTE 517 nm P KA 23
FIADRERE A B B R 2808 7K, X REZH % DPPH /K &
BRSO I oK B, 0.2 mg/mL M4EAEZE C
(VC) YEMIARER R BHAEXS B, DPPH [ B 5635 bR %1t
RN

HMFE= [1- (A1-42) /A0] x100%,
K. A0 M HAMDOLE, A1 R A WL, A2
kot BRI G RE

BB Al B IEBREE I g . B 2.8 mL
Tris— HCL ¥ ¥ (0.05 mol/L, pH=8.2), 500 pL
EDTA ¥ (1 mmol/L), 800 wL #54E B LW, M
150 WL ZB2E =AW (0.05 mmol/L) IRA), % iRk
e & 30 min, BEJS I 150 wL 8 mol/L HCI £ 11 [
N, RERE 5L AE 325 nm PR ALY OD fH, 25 A4
FEIRKACEERE A, X IR ZE IR AR A2 =1, H
0.2 mg/mL [ VC 1E R85 0 FHAEXT I, H A &1
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1.6 EFEE

SR TR DNA, DAHOARR , SR H@E 514 27F



<42 - Animal Husbandry & Veterinary Medicine 2026 Vol. 58 No.2

(5" = AGAGTTTGATCCATGGCTCAG - 3') F1 1492R
(5" = GGTTACCTTGTTACGACTT - 3") X} I& ¥k 19 168
rDNA FEFPFIHEAT PCR 34, PR R (20 pl) .
2% Tag PCR Master Mix 10 pL, F F#5IH (10
pmol/L) 4 1 pL, DNA iRk 3 pL, X 7 K
(ddH,0) 5 pL, PCR ¥4, 94 CHAEE 5 min;
94 C7AEME30s, 60 CIEB Kk 45s, 72 CIEM 1 min, 30
MEA; 72 CHEAR 5 min, ¥ W2 1% TN WG
FEHL KA S, XA T TR (L) B’iha
FRA R AT 4530 7 5145 28 2 NCBI B4 e 2
T BLAST [A]JEE LT, Mega 11. 0 544 ] T A0 E o
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1.7 £KEALFTERBHLNE

B30 pL WA 1% M 3R 3] 3 mL MRS )&
PRIGFR I DIREEFP AR TR (1) MRS W 1A 85 5% 5Ly X
B, 7637 C . 150 o/min $ERHFETFE 24 h, &fF2 h
HURE FR I 8 OD g (5 32 pH B, AR R Sy 48 A8 b |
OD 0 TEFT pH (B 5331 SR D\ A8 A 225 i) A= K il 28 R 7 iR
I
1.8 e

B35 A W R 1x10° CFU/mL, B 1 mL 25
HETEEIF B NI 9 mL 0.3% 0L, 9 mL AT H
W (HEAMWE 3.2 ¢/L, pH=3) M9 mL A TH
W (BB 0.464 o/L, pH=8), 737 CF
AT . JPAE 0, 2. 4 h IFBGE B R B W 7P
WItEr, HEAAEE,
1.9 HEE

B0 E VTR cvees42, R Y T H
ATCC19585 . KIAFFE ATCC25922 , 4 ¥ (0, 45 SR
ATCC43300 ¥ FEH# 5] 1x10” CFU/mL, HL 100 wL &
BWIRAE] LB AR L, BCE R EA T, AR EAR T
A 200 pL ti A= AR Y & I LW, [RIEST LA 200wl
0.1 mg/mL & % Vi Ak ( AMP) 1E & FH P XF B8,
200 L MRS RIAIE R BIPEST G K SEARA 4 °C vk
YL 4 h, 37 CREFE 12 h, IR IRIC S0 0E R
B,
1.10 zh#ike o At

8 JHUE ) C5TBL/6] /INER 2838 P 53 1 ] 5 Bl
BLAr M4 4l (n=6): 25FIMHAR4L (CON), DSS %
21 (DSS), L. plantarum 9-4 JGI7 241 (DSS+9-4)
5-ASA JRIFLH (DSS+5-ASA) ., N THESE MK,
Bk CON 414, HAA /N A Ik H 3% DSS & HF
27 d, 78 DSS @EMWIA], L. plantarum 9-4 JRIT 4L
INERAEHEEE 0.2 mL 5%10° CFU/mL L. plantarum 9—
4, S-ASAJBITAHAM/NE S HES 0.2 mL 10 mg/mL
5-ASA, CON #F1 DSS #H4%F H # H %519 PBS,

HOX /N BRPREE LIS T AR, s/ N RS A R A
MBS L LA GE 5006 6 248 80 (DAL , IXIR 45 )5
/NS 12 h ISR SE™
1.11 /MNREFKERBFEENE

/NERALSE IS BRI . LR, AR 3R K I ks i
Je, eSS B AR, TR 5k

PSR = M AE R (mg) /2B EE (g) x
100% .
1.12 MmiFESEHEBIERNE

/INERAD BE I 2E AT R BRI DA 04 o v L fifE A
MDA, CAT. SOD F1 GSH-Px ¥illik | &, % Ui
FRYER, K iE B A 96 FLARGIEATA I, AR
It FIL A TSl H R (S o 25
1.13 SRR MEREFEN

] TRIzol 375 25 i 2H 20 R B RNA, 2
SR cDNA, B cDNA 5 Mix, L RiES[#, ddH,0
BCil i 10 pL MR R, & B AL RN Ry, T0AE M
95 °C, 30 s; AEME 95 C, 10 s, B KL 60 C,
30 s, 30 MEFR, FH 2kt AT AT, I
FINEE 1 fiR,

®1 KHEEPCR3IMFT

[ER:UE-S55] 519F5] (5'—3")
F4IHIAN % 18 F: GAAATGCCACCTTTTGACAGTG
(IL-1B) R: TGGATGCTCTCATCAGGACAG
H 4N % 6 F: GTCCGGAGAGGAGACTTCAC
(IL-6) R: CTGCAAGTGCATCATCGTTGT
JIIRESRFE R F o F. CCTCTCATGCACCACCATCA
(TNF-o) R: GCATTGCACCTCAGGGAAGA
TIME v F: AGCAAGGCGAAAAAGGATGC
(IFN-v) R: TCATTGAATGCTTGGCGCTG
H AT 10 F: CAGGGATCTTAGCTAACGGAAA
(IL-10) R: GCTCAGTGAATAAATAGAATGGGAAC
Bt F: CGTTGACATCCGTAAAGACC
—actin
R: TAGGAGCCAGAGCAGTAATC

114 BiRGIT 59

il SPSS 20. 0 Hc {4 % o o #E 47 B 9 R Oy 22
(One-way ANOVA) 43#fr, RH Tukey LT 2 b
¥, R GraphPad Prism 8. 0 #{4FEATVER, % LA
CEPMELbRIEZE” RN, P<0.05 Fom HA G
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PATE 9-4 1 10-1 A3 BR A BT T FHPEXT R (0.2
mg/mL VC) HIHBRZE, (AREHTFHAREK (P<
0.05, B 1A), 7€ DPPH H i3G5+, Hik
9-4F110-4 X DPPH F tH 3L 17 bR R .35 & F FH %
XFHRFH ARG (B 1B) . &5 BiRER, Hitk 9-4
[l ELAT B 47 3% 1% DPPH [ F 560 48 4801 25 F 1
FFEMRE ST, DR Hh TR AR 9-4 AT IS S82iK55
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2.2 EHESENEZMEMETE

PIPR 9-4 7E MRS [E{REE IR AR RIS 55,
RHEDCHWAH AR, E2RE TR 9-4 K
FRIR B 22 BAPETE (&8 2A), J1 16S rRNA %[5 ]
W4T PCR 934 J5 AR A5 K /N2 1 500 bp 1) 5%
(B 2B) , ¥ PCR j=#ik KXW P IFHATIF S LY, &
B9-4 5 L. plantarum CE28.20 ( GenBank %% %5 .
MH899354. 1) AN 100% . f#F Mega 11. 0 i ft:
e R, 45 R BRE K 9-4 5 L. plantarum
CE28.20 7E[F—/3Z (K12C),

—
o (=3
(=} (=}
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DPPH H H 335 BR%/%
3
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PP PP PP PP LRI \%5&
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AN EFRRAM 2E 5 B2 (P<0.05) . T,

E1 #AEEXNBEPEETFEHE (A) F1DPPH HHE (B) ISR

l,l-‘

L

80— MH899354.1 Lactobacillus plantarum strain CE28.20

0P484948.1 Lactobacillus plantarum strain KAU0010
KX649085.1 Lactobacillus plantarum strain 30.2.73
OM679321.1 Lactobacillus plantarum sirain TMPC 34696
MT597662.1 Lactobacillus plantarum sirain 1833

95 0P009974.1 Lactobacillus plantarum stirain HBUAS68781
99' OR734335.1 Lactobacillus plantarum strain St-RP-Gi-4
DQ901733.1 Lactobacillus salivarius sirain DSM 20555

100 ' DQ901735.1 Lactobacillus salivarius strain NCIMB 8817

fd PV339508.1 Limosilactobacillus reuteri strain SAU-L-7TM
94' PQ555448.1 Limosilactobacillus reuteri strain RX4
PP218167.1 Liactobacillus crispatus strain NMRI AN

PV065766.1 Limosilactobacillus reuteri strain CBL2506
0 (

—

0.020

A 9-4 KA B 22 Ye (454G (100x) ; B. 168 rRNA JE[H PCR §7## . M. DL2000 DNA Marker; 1. B##k9-4; 2. BIPEXIIR,; C. Hkk9-4 &

GEHEALRT, o FARAIRIG T Bk

B2 BEH9I-4HIEE

2.3 mAFmAEERE

L. plantarum 9—4 WJLER TG RN R th & an & 3A
Fizs, $M)E 0~6 h WHRAKZEE, 4TS5,
6~ 18 h AR PR A AL T X HOH s HeRh 18 h 5 Tk
A RIEA-Z2, EAFE, pH AR IL W T 3

¥R F=IREE ST, L. plantarum 9—4 EHK pH {EM 0 h JF
IRFRE FRE, 8558 24 h J5, B pH (AN E&HIHY
6.0 TFEF 3.3, TREIREEXR, UH L. plantarum 9-4
A B A 1 M ER 0 5 R B, L
plantarum 9—-4 X A FEVPTTH CVCC542, R
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B ATCC19585, KMFF B ATCC25922, 4 8% {5 1 4
BRI ATCCA43300 HYHMEA B AR 7E 20 mm A4y, F
L plantarum 9 -4 Xt ATCC19585 M Bl 51t 5
AMP MW E R ML Z R A B E (P>0.05, K
3B) . WA, L. plantarum 9-4 75 0. 3% HEL P AL B 2 h
RGN 94.5%, 4 h fEIG %N 86.9% (K13C); 7

A -o- 0D fE B
20 b
-=- pHfE

B E & /mm

C 150 D 150

g ¥

3

X 100 ifé 100
= g

s 50 o 50
S <

0

i} [ /h

NT BB 2 h 555N 70.2% , 4 h BIAEG
#H60.1% (IE13D) 5 TEATHHR TR 2 b JFA7i%
N 95.7%, 4 h HEAE TG RAALAR K, 78RN
92.7% (Kl 3E), XL UL L. plantarum 9-4 B
W AE B it ARG, B AR A RO

CVCC542 ATCC19585 ATCC25922

BORE R

ATCC43300

100

50

N LI %1%

3 L. plantarum 9-4 3= MEEER T

2.4 #mAERXNREHANEHEER

T PR L. plantarum 9-4 TER N B LA
ERPLRIER, ARBFSEHEE T DSS 155/ R 25 s %
PR REG S AR, DSS g LE/NRIET:, AT
50%IBET=R , 1 L. plantarum 9-4 1 5—ASA T W5
INERBAAET: (K 4A), 5 CON ZAHIL, DSS 4/h
PRI B E FEAR (P<0.001), DSS+9-4 41/ iA
L DSS A B E TR (P<0.001, [&14B), [FH},
DSS ZH/M DAL $E43 5 CON dAH R BET S (P<
0.001); DSS+9-4 £/ DA 4048 DSS 2% 8 3%
FEL (P<0.001, B 4C), A, 5 CON HAH I,
DSS ZHI45 K B 47 5 (P<0.05), DSS+9-4
HR/NREE K R E & T DSS 4 (P<0.05, K
4D, 4E), DSS A ETE %S CON 4AH bl i =%
W (P<0.01), DSS+9-4 445 CON ZHAH G W3
EF (P>0.05, B 4F, 4G), xS 25 B30, L.
plantarum 9-4 RS L% DSS i 1/ INREE W 4
2.5 EAEX/NR I E F A Rk F B R0

& 5 A, 5 CON 4iAH e, DSS 41/ E MDA

HKFRE EFE (P<0.05), CAT Fl GSH-Px 1% /1 L&
TR (P<0.05), SOD ¥ 1A AR EIHMA AR A i 2
(P>0.05), 5 DSS 4L, L. plantarum 9-4 1 itk
B EFER T /N MDA &4 (P<0.01), CAT, GSH-
Px F1 SOD i A FHEla#HARR B (P>0.05)
P EgE RV, L. plantarum 9—4 W] DL &AL 7=
B, EAFHERE F{EdE CAT, GSH-Px £ SOD
SHURALRERIE 1, IR S LA S R I R A
2.6 wmEBREXN/DMREGHRMEREFKFEREI

AN R PR KT AR Ak S5 B S E T 132 %% D0 AH
%, INRZE AL A R PE R PRk I 6 iR,
DSS ZHH 2 R4 A F TNF-a, IL-1B, IL-6 Fl
IFN—y BY%E 2K FH T CON @Ml W W (P<
0.001) ; L. plantarum 9-4 T-Hij5, Z5mZH8i+H TNF-
o (P<0.05) . IL-1B (P<0.01) ., IL-6 (P<0.001)
B s K5 DSS AIAH HE 3 PR AR, TFN -y 55 5%
KA RAR, AZARE (P>0.05) , #0440 A
T IL-10 MK PE 4 A o EFEH 2R (P>
0.05) ., XEZERYERH | L. plantarum 9—4 W DL o 1)
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8 8oF — DSS+9-4 ;ﬁr 100/ — DSS+9-4
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g | =
60, 2 o
85
40 1 1 1 ] 80 1 L L 1
0 2 4 6 8 0 2 4 6 8
] /d el /d
C
100 - CON DSS DSS+9-4 DSS+5-ASA
s T e
- -=-DSS
& ok —+DSS+9-4 1 | :ﬁ .
& —+ DSS+5-ASA / i
= .
4+ {
s o ﬁ = \ “‘—‘ 1
2 | “ i | Ha 1
0s B e e cm)
0 2 4 6 8 Lom I ord
it B /d
E G
15
g
=y
= CON o IDSS -
#®
SS+9-4 1om IDSS+5-ASA—Lcm |

5 CON 4, * R P<0. 05, * # IR P<0. 01, * % = FIN P<0. 001; 5 DSS HAHLL, #35/R P<0. 05, ##K/R P<O0.

A

0. 001, R,
A NEAFNESR B /NRIRTE; C. DAL D. ZIEE; E. S KE,; FRAEEE; G MADES,

MDA/ (mmol - mL) >

—
(=]

0

=2

IS

[ 3%}

4 L. plantarum 9—-4 3F/NREERA 5 MY E REAE

CATYE 1/(U + mL)

C

20001
5
B 1500
2
R 1000
o
&
T 500
wn)
&)
0
S
9
$
A5

5 L. plantarum 9-4 3/MNRIMERU N BIERSEN RN

01, ###FK/N P<

200

—
w
(=)

100

SODIE J1/(U + mL™)
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HE CON
T S T Hok B DSS
]
X # B DSS+9-4
#® 44 #HH
oy 5 HHH HH H#HH =1 DSS+5-ASA
= HH#
<
z
g 1

Lalll wein

TNF-a IL-1B IL-6 IFN-vy IL-10

RUERT

B 6 L. plantarum 9-4 3/)\FR 45 37 2 F F B FE % R K F B0

3 e

BEE BRIV AT ok i 28k, B FEFRFEAT L
BB AL . M BRE T M AR, 21
IR EA SRR . FRAE R L A R R
SRR A A AR, AR SR E S
AT, & & KWL TRIERA, SEUERPLAE
BEAK, D BIRER R A . 35 2E AR 1 5 )
Ve e e, $REHLIATTSAAKE, SRS MRS IR
28, DTS il (g R F R s & A, I AEfE
PHEREE . AP IGE, 4% N HMES
f A IR, SR e AR AT R LR T
P B, T IE & RS T sh 4 R
WAl S AE 1) 4 AR BT 0], ANl i RS
AT T A AR R

FI HH R TR R RE 2 1A 2 A T LA R At Bt S Ak 57
R HA A E R E AN 7%, DPPH & —#h
FOEMAET G A B, TR SHUEAGRI RO, T
WO RS A R B 0 SRR =B T LLR A
HEAM, FFEARA G, TR T LI A A
PR A G i ARG R
718 BRan A AT G WS DPPH H H 3 DL R &R
=My B HEERTE R, &K L plantarum 9-4 XX %
A AR SCR B, AW L. plantarum 9-4 B
AHAMANER . Gao S FE R WE 038 Th 43 88 1 Y
4 L. plantarum FC225 [AFEFR I — & FEEEHY DPPH
THERAE A A BB 1 A AR BRI, Ak, fi/E
BTER N A5 2 AR VR I TG 2 R AP A KR RE, 3
WE B W iE b . WO, AR AFSEIEAL T OL
plantarum 9—-4 X5 BRI 21, 53R 8K L. plan-
tarum 9—4 W LIFE N T B . N T A 0. 3% fHER
AT, BT RIFAPTYE . AUTSEIESE, MPFLT
WA HAFE T s, W HABFUAF w7E N3]
Y iE b e R B R Xie 5T AR i i

th 1 AR Z P DL T AN S EL A 5 T 2 A R T I
XS RBAT A BT FE VDT TR R B AR, JF AT
RESRAEXD A RN BE BRI RE . AR A5 R 5 H AU,
L. plantarum 9-4 RNl 4 ¥ A KIS . KBTI
WIS ZFEOR AR, RIS RS T
K T VA L. plantarum 9-4 JE S GELE SR N &
FEHUEAARBTRAIEH, APFRMWE T DSS %/
25 REBIIFIE ML L. plantarum 9—-4 #47TFi, W5
KB, L. plantarum 9-4 BEWSZZf# DSS 1755 1Y/ UK
HRFE I AR DAL ISy, IS RERS IR AL /NS I K
H RGNS RIEIR . DSS AU /NS4 A 5
Wi, R RN AE Se e A, MR O MU
A ZR AN, A E R RAARGAE, T
A B bR 40 M LA K ARG, e R A
H G AR S h e BRI . ARG,
L. plantarum 9—4 7] LK DSS 75 3 5 B9 N9 48 £ in
YR FNIEH K, Ak, DSS il S/ RUE A A AL
P, KO ROS A 7= A AT 20 i 1) S B 7= A 4 i
TAEH, IR MDA SR 5574, MDA FYAE A0S Bk
T RAES AT 52 B S S A B 8 v 7 o A
LA AL B SOD n] LU Ak 4 B B8 B fk il H, 0,
H,0, Wik —3@ 5 CAT H4k R H,0 F1 0,, MIMsL
B ROS MYTH R, GSH & —Fh P FI i B0E B
Z 5| GSH-Px MA#E ", JRiRIE, shi U 7L
BRI A6 BERSFEAR DSS BERL/N 5 MDA /KF-3F
#& 7 SOD Hl GSH & M, 18 A BF 5T b, L
plantarum 9-4 ¥4 T M7 SOD, CAT 1 GSH-Px %
PEIFREAR MDA & i, AW/ DSS 55 S8 Ak 451 1
AN, AR R AN R - p B 2 R i e, SR %
PEANLATE AL T L. plantarum 9-4 7] DIFEAL DSS
%S R4 F TNF-«, TIL-1B, IL-6 I IFN—y
BOFE K, X UL L. plantarum 9—-4 681 h 2% %
TH J& i FAE S5 I 1 S8 A N O 1A R0 TR, (H
HETAWF AL AN OB PEAY T L. plantarum 9-4
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I H B AEBRAE BT, RIS R
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NSO R [, B0 DAT 43, I3 45 i K
Y558, — M, L. plantarum 9-4 7] 5 2 REAR L7
MDA & &, [6] I 8 25 i 4 2 vh G B R X 5
(TNF-a, IL-1B. IL-6 I IFN—v) (K% 5K, 45
I, L. plantarum 9-4 i i Hp AL FHT 2 WEAEH
ML & FE M E R ohRe, HAL R NIT R TR & &
FH i A= R SR A T A AN B

S

(1] RSZA. B S IR A AN I B RE A2 M [T]. hE3h
Yififd, 2022, 24 (2). 70-71.

[2] WEI M, HE Y, WU H, et al. Effects of fecal sewage and
antibiotic exposure stress on the intestinal microflora of weaned Tibet-
an piglets [J]. Microb Pathog, 2025, 202: 107135.

[3] MA X, ZHANG Y, XU T, et al. Early-life intervention using ex-
ogenous fecal microbiota alleviates gut injury and reduce
inflammation caused by weaning stress in piglets [ J]. Front Micro-
biol, 2021, 12 671683.

[4] GRESSE R, CHAUCHEYRAS-DURAND F, FLEURY M A, et
al. Gut microbiota dysbiosis in postweaning piglets: understanding
the keys to health [J]. Trends Microbiol, 2017, 25 (10);: 851-—
873.

[5] WANG K, CHEN G, CAO G, et al. Effects of Clostridium butyri-
cum and Enterococcus faecalis on growth performance, intestinal
structure, and inflammation in lipopolysaccharide — challenged
weaned piglets [J]. J Anim Sci, 2019, 97 (10). 4140-4151.

[6] SUDAN S, ZHAN X, LI J. A novel probiotic Bacillus subtilis strain
confers cytoprotection to host pig intestinal epithelial cells during en-
terotoxic Escherichia coli infection [ J]. Microbiol Spectr, 2022, 10
(4): e01257-21.

[7] FENG S, LIU Y, XU J, et al. Three strains of Lactobacillus
derived from piglets alleviated intestinal oxidative stress induced by

diquat through extracellular vesicles [ J]. Nutrients, 2023, 15

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

(19) . 4198.

LIZY, LIN L H, LIANG H J, et al. Lycium barbarum polysac-
charide alleviates DSS—induced chronic ulcerative colitis by restoring
intestinal barrier function and modulating gut microbiota [ J]. Ann
Med, 2023, 55 (2): 2290213.

PRI Rk LRI B YR RS ) [T]. P E R
BB SN, 2012, 28 (11): 105.

U, 2t MRAELE, A RS IRDRLES N A5 AR BRGSO
TR BT UL PR B IR L I M A K R 7 R DG R PR 3R 3K 11 52 i
[J]. MRl R4, 2024, 47 (6): 1149-1158.

XNE, EWRE, 508, % YRR IR TR E A
W e (1] A HEREEE, 2010, 26 (9): 8-10.
MORITA M, NAITO Y, YOSHIKAWA T, et al. Assessment of
radical scavenging capacity of antioxidants contained in foods and
beverages in plasma solution [ J]. Food Funct, 2015, 6 (5):
1591-1599.

WANG Y, LIU X J, CHEN J B, et al. Citrus flavonoids and their
antioxidant evaluation [ J]. Crit Rev Food Sci Nutr, 2022, 62
(14) . 3833-3854.

GAO D, GAO Z, ZHU G. Antioxidant effects of Lactobacillus plan-
tarum via activation of transcription factor Nrf2 [ J]. Food Funect,
2013, 4 (6): 982-989.

VAN DEN NIEUWBOER M, VAN HEMERT S, CLAASSEN E,
et al. Lactobacillus plantarum WCFS1 and its host interaction: a
dozen years after the genome [ J]. Microb Biotechnol, 2016, 9
(4): 452-465.

XIE S, ZHAO S, JIANG L, et al. Lactobacillus reuteri stimulates
intestinal epithelial proliferation and induces differentiation into
goblet cells in young chickens [J]. J Agric Food Chem, 2019, 67
(49): 13758-13766.

ZHANG Y, FENG X, LIN H, et al. Tieguanyin extracts ameliorated
DSS - induced mouse colitis by suppressing inflammation and
regulating intestinal microbiota [ J ]. Food Funct, 2022, 13
(24) . 13040-13051.

ZUO T, YUE Y, WANG X, et al. Luteolin relieved DSS—induced
colitis in mice via HMGB1-TLR —NF-«B signaling pathway [J].
Inflammation, 2021, 44 (2). 570-579.

WU Y, JHA R, LI A, et al. Probiotics ( Lactobacillus plantarum
HNUO082) supplementation relieves ulcerative colitis by affecting in-
testinal barrier functions, immunity —related gene expression, gut
microbiota, and metabolic pathways in mice [J]. Microbiol Spectr,
2022, 10 (6)

LI M, HAN X, SUN L, et al. Indole -3 —acetic acid alleviates
DSS—induced colitis by promoting the production of R—equol from
Bifidobacterium pseudolongum [ J]. Gut Microbes, 2024, 16
(1): 2329147.

WANG H, SUNY, MA X, et al. The Lactobacillus plantarum P—
8 probiotic microcapsule prevents DSS—induced colitis through im-
proving intestinal integrity and reducing colonic inflammation in mice

[J]. Nutrients, 2024, 16 (7): 1055.



