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Abstract To explore the mechanism of the intestinal microecology regulation by polysaccharide prebiotics,
ELISA, histopathologic analysis, immunohistochemical analysis, 16S rRNA high-throughput sequencing, and gas
chromatography-mass spectrometry were applied to investigate the effects of fermented polysaccharides on
changes in the intestinal microbiota and short-chain fatty acids (SCFAs) in mice with dextran sulfate sodium
(DSS)-induced colitis model and their relationship with the level of intestinal inflammation and barrier protein
expression. It was found that fermented Lycium barbarum polysaccharides (FLBP) significantly reduced
intestinal inflammation level, improved colonic tissue structure, up-regulated the expression of tight junction
proteins Claudin-1 and ZO-1, and significantly increased the content of intestinal SCFAs in mice. Gut bacteria
analyses showed that FLBP enriched intestinal Dubosiella and Akkermansia in mice and decreased the abundance
of Turicibacter, Faecalibaculum, and Escherichia-Shigella. Results showed that remodeled Dubosiella activated
by FLBP played a dominant role in ameliorating colitis by significantly increasing SCFAs content, improving
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intestinal barrier and reducing intestinal inflammation. The study aimed to provide a safer and better option for

the amelioration of colitis and to provide a theoretical basis for the development of functional foods with FLBP.

Key words fermented Lycium barbarum polysaccharides; colitis; intestinal barrier protein; gut bacteria; short-

chain fatty acids; dextran sulfate sodium
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Figure 1 Effect of fermented Lycium barbarum polysaccharides (FLBP) on changes in body weight and disease activity index (DAI) in mice

(X+s,n=238)

A: Body weight; B: DAI score

DSS: Dextran sulfate sodium; LFLBP: Low-dose FLBP; HFLBP: High-dose FLBP

P <0.01 vs control group; “P < 0.01 vs DSS group
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Figure 2 Effect of FLBP on changes in colon length in mice (X£5,n =
A: Colon image; B: Colon length
P <0.01 vs control group; P < 0.01 vs DSS group
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Figure 3 Effect of FLBP on inflammatory cytokines and myeloperoxidase (MPO) expression in mice colonic tissues (X+ s, n = 8)

A: Level of IL-1f in colon; B: Level of IL-6 in colon; C:Level of TNF-a in colon; D: Activity of MPO in colon

"P <0.01 vs control group; P < 0.01 vs DSS group; ““P < 0.01 vs LFLBP

Figure 4 Effect of FLBP on HE staining of colonic tissues of mice (X+ s, n = 3)

Note: Black arrows are inflammatory cells, red arrows are colonic crypt structures, and blue arrows are goblet cells
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Figure 5 Effect of FLBP on colonic barrier protein expression in mice (X+ s, n=3)
A: Expression of Claudin-1 protein and ZO-1 protein; B: Average optical density (AOD) of Claudin-1; C: AOD of ZO-1
Note: Black arrows are Claudin-1 protein expression and red arrows are ZO-1 protein expression

P <0.01 vs control group; “P < 0.05, *P < 0.01 vs DSS group

PCoA (R*=0.405 9, P=0.001)

A 1.04 B 0.6 -
. @ Control
o - @ DSS
0.8 1 0.4 1 ® LFLBP
. ® HFLBP
[ ]
3 o 1
5 0.6 # i S 0.2+
R <
=] ~
2 =
a o
E}E'j 0.4 1 ok 2 Opmmmm -
0.2 —0.2
| ]
0- -0.4 T T T T T + T T
Control DSS LFLBP HFLBP -0.6 -0.5 04 -03 -0.2 -0.1 0 0.1 02 03

PC1 (44.69%)

Figure 6 Effect of FLBP on gut bacterial diversity (X+ s, n=8)
A: Simpson index; B: PCoA analysis
P <0.01 vs control group; P < 0.05, P < 0.01 vs DSS group
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Figure 7 Effect of FLBP on relative abundance of gut bacteria on genus leve
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Figure 8 Effect of FLBP on fecal short-chain fatty acids (SCFAs) in mice (¥

P <0.05,”P <0.01 vs control group; "P < 0.05, P < 0.01 vs DSS group
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Figure 9 Analysis of the correlation between gut bacteria and SCFAs (n = 8)
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i, SCFAs 7K -l 724 SCFAs [ 38 7 i 7K SF
FFEAR, AT, DSS 41/ BN B 21 i3l b
SCFAs &1 N, 242 FLBP T-Him 4 im 9/,
PRINRS, Hax SCFAs sy i F1 £, 33 FLBP
AR 451 96 /N SCFAs R Ay

Ji7 38 BE A SCFASs 1) 58 156 43 #r 45 S £ 1,
SCFAs 5t [RZE AT 1 B 5 2 (G | 2 IEAH G,
55 T R AR A G R B R e, FRIR
ZEFOURT DRV 25 1 9% 1 2% i EL A W A R AP VE R T, Bl
72 [ ] ik SCFAs 177 A IR 45 I 4 1 2%
fiff 7 TG A HE SRR FHEY T A AT oA B R B, U
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5 55 4

DA s AR A T R A T - T 2
MLEBURE, 5450 5% 0 &AM, AR,
DSS 2/ IR A 738 5 SCFAs A i &2 IEAH
AR IR ZFFOAT TR ~F B2 R BRFRAIR, 5 SCFAs A= i
BRI I AT 127 IR A DG T -3 6 1 i =
B4 s FLBP W] JC Mg 54 0 fk FG 28 76 4T B 19 =
LFLBP 21 H B 5 & [ 5 s 19 =F B2 W 8 3% i, FLBP
IR TT B 8 B AR B T o AR A IR - s . R
HH 25 g 5 /)N B 3 1R 2R R T BB 53X SCF A 1R85
J A, i FLBP 7] G 34 i SCFAs A= pi Y i 1 &
FREARAT 35 PAAE B v 9 A, PRS2/ 0N B 3 TR
PV, 24 1E SCFAs R R Al . A [CZFRAT A AE 4 4
/NERIATE TR iR HAR R B, T RE R AR
i SCFAs A= iU CHE TR &, 75 FLBP E45 A R b
REEEAEN.

SCFAs HAYGGRIAIEBERE , 15 RAESFVEH,
TR ER AT ok ¥ o % % 2 8 Claudin-1 3%
IR N T TE T R A0 AR B IR LA 5
TEBERE . FERAIE RAE M & R, Sae 40 e D g
DL B AL DR 1) 43 W 32 B S RE YT, SR I i
St B0 (R BS) g TE  B f) A DR 2  ig 3  3 P 1
I, 2N A RAE S Y 1 5 R T L
PRI LR 5 32 1 38 T A 3 o T s A= oy AR 1)
1RZEC, i e R RER T AE i E E r f
AT T 80— S R P il B EEE A
Claudin-1 1 ZO-1, J2&: 18 5 B (1) 5 B2 Bl 4, 7]
YRR A 18 BE BRI SE B . AR5, DSS W1
45 W A /N B 45 I % 7% #8211 Claudin-1 Fl ZO-
1 FRW, W16 Bt B BE WL G IR ; FLBP n ffi 2%
# /N Claudin-1 F1 ZO-1 Fik¥E £, I7iE BT HE
533, 20 FLBP ] i i ¥ il B R, 3 s
BA AU SCFAs & &, HiH B % iEHE AR
ik, #E—25 M DSS 5 7 B BE T REBIR, M

Zx TR, FLBP A] 4% DSS 53 19451 98/
B DAT Fh i . 45 0 1 B 4 SR, BRI/ B Y
PRI, B 25 i L1 23 RAE B 407, FLHL I mT R 2
FLBP 3 i3 5 9 25 i 2 /)N B 38 s A, 38 i i i rh
A1l SCFAs A £ B AT Q25 AT 581 A1 BT o 2 G R
J&, BEARA 3 QA AT 8 AR A IR - 2 s,
BE— AR A 25 SCFAS AR i, #Eim %
BEREE M Claudin-1 1 ZO-1 3K, i858 5
FETRE, MTIRERLE I RAE
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