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trifugation combined with sucrose density gradient centrifugation. Morphological characteristics, size distribution,
and surface charge properties were analyzed by transmission electron microscopy (TEM) , nanoparticle tracking a-
nalysis (NTA) , and Zeta potential measurements. Results The purified P. cuspidatum exosomes exhibited char-
acteristic cup-shaped or spherical bilayer morphology with a predominant size distribution of 100 =200 nm, consist-
ent with established plant exosome characteristics. The surface of these exosomes exhibits a negative charge, with
the Zeta potential absolute value of root-derived exosomes being slightly higher than that of stem/leaf-derived coun-
terparts. Conclusion The study successfully isolates and characterizes P. cuspidatum exosomes, with comprehen-
sive analysis confirming their distinctive structural and biophysical properties. It lays a good material foundation for
further exploration of its active ingredients and biological functions.
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f) SSUrRNA i e SEA Ty i e oA, 9 0 e 1)
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IL-18 FIRAKPFFE (P <0.01) . SEEAIZ AL, HE
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Fig.1 Macrograph of mice colon in each group
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#1 FBHANRERE.EFKE DALESF CMDI S (v +5,n=8)

Tab.1 Body mass, colon length, DAI score and CMDI score of mice in each group (x s, n=8)

Groups Body mass (g) Colon length (cm) DALI score CMDI score
Control 21.61 +£0.42 .56 +0.56 0.17 +0.55 0.26 +1.07
Model 14.89 £0.27 "~ .28 £0.42" " 3.71+0.32"" 5.87+2.23*"
Sulfasalazine 18.65 = 0.25% .91 £0.53% 0.77 £0.08* 1.89 +1.08%
Low-dose geniposide 15.73 £0.16 .25+0.32 2.43 £0.45 5.23+£2.11
Medium-dose geniposide 17.05 +0.26" .51 £0.25*% 1.46 0. 18" 3.61 £2.10%
High-dose geniposide 19.73 £0.25% .98 +0.46" 0.92 +0.37* 2.06 £1.06"

F value 334.70 76.50 102.40 12.82

P value <0.001 <0.001 <0.001 <0.001

** P <0.01 vs Control group; *P <0.05, P <0.01 vs Model group.
Control Model Sulfasalazine

Low-dose geniposide

Medium-dose geniposide

High-dose geniposide

B2 BENREHESRHE FEER 100

Fig.2 HE staining of mice colon tissues in each group x 100
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Fig.3 The expression of MUC-1 and occludin protein in mice colon tissues in each group

a: Control group; b: Model group; c: Sulfasalazine group; d: Low-dose geniposide group; e: Medium-dose geniposide group; f: High-dose genipo-

side group;

TEPEFHES (P <0.05 8¢ P <0.01) , MPO MDA % &
FEAR(P <0.05 5 P <0.01) . VLS,

2.5 HEFEXIL-6/JAK2/STAT3 5 S@ B E
M 5 OE R R A L, BRI TL-6 | p-JAK2 | p-
STAT3 KA THm (P <0.01), SHEBIAHAM,

** P <0.01 vs Control group; *P <0.05,*P <0.01 vs Model group.

HE 5 HAR TR 21 45 R F R A 22 5 G i 3, M
UL IE L FIHE 71 P g 0 & 41 TL-6  p-JAK2 | p-
STAT3 B#{K(P <0.05 5% P <0.01), VLK 6,

2.6 FENUC/IMEBEMENENZIE 5
TR O HREFUA LE , BRIZE /) B 3 4 1 40 ~F B2 S
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Fig.4 The levels of TNF-«, IL-6 and IL-1@ in mice colon tissues in each group

a: Control group; b: Model group; c: Sulfasalazine group; d: Low-dose geniposide group; e: Medium-dose geniposide group; f: High-dose genipo-

side group;
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** P <0.01 s Control group; *P <0.05, #P <0.01 vs Model group.
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Fig.5 The levels of CAT, SOD, MPO and MDA in mice colon tissues in each group

a; Control group; b: Model group; c: Sulfasalazine group; d: Low-dose geniposide; e: Medium-dose geniposide; f; High-dose geniposide; * * P <

0. 01 s Control group; *P <0.05, #P <0. 01 vs Model group.
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Fig.6 The expression of IL-6 ,JAK2,p-JAK2,STAT3,p-STAT3 protein in mice colon tissues in each group

a: Control group; b: Model group; c: Sulfasalazine group; d: Low-dose geniposide group; e: Medium-dose geniposide group; f: High-dose genipo-

side group; ** P <0.01 s Control group; *P <0.05, *P <0.01 vs Model group.
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Fig.7 The effects of gardenoside on intestinal microbiota in mice

A; The relative abundance of microbiota components at class level in each group; B: The relative abundance of microbiota components at genus level

in each group; C: LDA score of each group.
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Geniposide alleviates ulcerative colitis in mice through
IL-6/JAK2/STAT3 signaling pathway

Li Kexun', Zhao Yuxiang’, Zeng Qiang’, Huang Guixiang', Yu Hongtao'
(' Dept of Emergency Call Surgical , >Dept of Critical Care Medicine, > Dept of Emergency Room.,
Sichuan Academy of Medical Sciences & Sichuan Provincial People’s Hospital, Chengdu 610000 )

Abstract Objective To explore the alleviating effect of geniposide on ulcerative colitis (UC) and to investigate
its potential mechanism. Methods A UC mouse model was induced using 5% dextran sulfate sodium (DSS).
These mice were randomly divided into 6 groups (n =8): control group, model group, sulfasalazine group[ 100
mg/ (kg + d) ], low-dose geniposide group[ 10 mg/ (kg + d) ], medium-dose geniposide group[ 20 mg/ (kg « d) ],
and high-dose geniposide group[40 mg/ (kg « d) ]. The mice were orally administered for consecutive 10 days.
The colon length and mouse body mass were measured, and the colon mucosal damage index (CMDI) and disease
activity index ( DAI) were scored. The pathological changes in colon tissue were observed using hematoxylin-eosin
(HE) staining. The reagent kits were used to measure the levels of malondialdehyde ( MDA), myeloperoxidase
(MPO) , catalase (CAT), and glutathione ( GSH) in colon tissue. The enzyme linked immunosorbent assay
(ELISA) was used to analyze the expression levels of tumor necrosis factor-o ( TNF-a) , interleukin-6 (IL-6),
and IL-1B in colon tissue. Western blot was used to detect the protein expression of mucin 1 (MUC-1), occludin,
IL-6, p-JAK2, and p-STAT3 in colon tissue. Results Compared with the normal control group, the body mass
and colon length of the model group mice significantly reduced. The expression of MUC-1 and occludin proteins sig-
nificantly reduced (P <0.01). The activities of CAT and SOD significantly reduced. DAI score and CMDI score
significantly increased (P <0.01). The expression levels of TNF-a, I11.-6, and IL-1 significantly increased ( P <
0.01). The content of MPO and MDA significantly increased (P <0.01). The expression of IL-6, p-JAK2 and p-
STAT3 proteins significantly increased ( P <0.01). Compared with the model group, the body mass and colon
length of mice in sulfasalazine group and geniposide medium and high-dose groups significantly increased (P <0. 05
or P<0.01), the expression of MUC-1 and occludin proteins increased (P <0.05 or P <0.01), as well as the
activity of CAT and SOD (P <0.05 or P <0.01). DAI score and CMDI score in Sulfasalazine group and genipo-
side medium and high-dose groups significantly reduced (P <0.05 or P <0.01), as well as the expression levels
of TNF-a, IL-6, and IL-18 (P <0.05 or P <0.01). MPO and MDA content in Sulfasalazine group and genipo-
side medium and high-dose groups significantly reduced (P <0.05 or P <0.01), as well as the expression of IL-
6, p-JAK2, and p-STAT3 proteins (P <0.05 or P <0.01). Conclusion Geniposide maintaines intestinal home-
ostasis by regulating the structure of the intestinal flora and improves colitis injury in UC mice by inhibiting the acti-
vation of the 1L-6/JAK2/STAT3 pathway.

Key words geniposide; ulcerative colitis; colonic mucosal injury; 1L/6/JAK2/STAT3 signaling pathway ; gut mi-
crobiota
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