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ABSTRACT

Background: Luteolin-7-O-glucoside  (Lut-7-G) is an effective
compound found in plants, such as Patrinia and honeysuckle. It has
anti-inflammatory as well as antioxidant properties; however, its
anti-inflammatory effect on ulcerative colitis (UC) is hardly understood.
Objectives: \We evaluated the effects of Lut-7-G in dextran sodium
sulfate (DSS)-induced UC in mice models, and then explore the
underlying mechanism by studying the JAK1/STAT6/SOCS1 signaling
pathway. Materials and Methods: Induction of acute colitis in mice
was achieved by feeding 2.5% DSS for 7 days. Bodyweight loss, colon
length, disease activity index (DAI) score, and spleen index were
determined and hematoxylin-eosin and Periodic Acid-Schiff staining
were performed to study the pathological changes in mouse colons. The
inflammatory factor levels were determined by ELISA, JAK1, STAT6,
and SOCS1 expression in colon tissues by RT-gPCR, and signaling
pathway proteins by Western blotting. Results: [t was found that
treatment with Lut-7-G reduced the effects of colon shortening and
weight loss, DAI score, spleen index, as well as colon inflammation.
In addition, it significantly decreased DSS-induced overexpression of
IL-6, Il-18, 118, as well as TNF-a, and considerably reduced mRNA
expression of JAK1 and STAT6 but upregulated the SOCS1 expression.
Furthermore, Lut-7-G treatment dose-dependently decreased JAK1 and
STAT6 protein expression, and only DSS + Lut-7-G (100 mg/kg) could
downregulate p-JAK1 and p-STAT6 expression and upregulate SOCS1
protein expression. Moreover, Lut-7-G (100 mg/kg) was as effective
as mesalazine. Conclusion: Lut-7-G may regulate the secretion of
inflammatory factors and inhibit inflammatory responses through the
JAK1/STAT6/SOCS1 pathway, as a determinant in the treatment of UC.
Key words: Dextran sodium sulfate, inflammation, JAK1/STAT6/SOCS1,
luteolin-7-O-glucoside, ulcerative colitis

SUMMARY

e Luteolin-7-O-glucoside (Lut-7-G) is an effective compound found in plants,
such as Patrinia and honeysuckle. It is known to have anti-inflammatory and
antioxidant properties; however, its anti-inflammatory effect in UC is hardly
understood.

INTRODUCTION

Ulcerative colitis (UC) is a bowel disease that is associated with chronic
non-specific inflammation, where in the lesions affect the rectum and
colon and invade the intestinal mucosa and submucosa. Globally,
clinical incidences of UC have rapidly increased."? Currently, UC is a
worldwide public health challenge that has been recognized as a lifelong
disease by the evidence-based consensus of the European Organization
for Ulcerative Colitis and Crohn’s Disease.l®! The path mechanisms of
UC has not been fully established; nevertheless, relevant studies have
shown that it is affected by multiple factors such as genetic environment,
immune infection, and other factors, resulting in impaired local barrier
functions of the intestinal mucosa, translocation of intestinal flora,
and triggering or aggravation of the local inflammatory response of
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e |n this study, treatment with Lut-7-G improved weight loss and colon
shortening in mice and decreased the DAl score, spleen index, and
histopathological score. Under the microscope, the colon tissue structure
improved and the degree of infiltration of inflammatory cells decreased.
We also found that Lut-7-G treatment decreased DSS-induced excessive
expression of IL-6, [L-16, [L-18, and TNF-a,, indicating that Lut-7-G could inhibit
the expression of pro-inflammatory cytokines and control the occurrence of
inflammation. Lut-7-G intervened in the progression of UC through the JAK1/
STAT6/SOCS1 signaling pathway.

Reduced the effects of colon shortening and weight loss,
DAl score, spleen index, colon inflammation.
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Abbreviations used: Lut-7-G: Luteolin-7-O-glucoside; UC: ulcerative
colitis; DSS: dextran sodium sulfate; DAI: disease activity index; RT-gPCR:
reverse transcription-real - time fluorescence quantification polymerase
chain reaction; HE: hematoxylin-eosin; PAS: Periodic Acid-Schiff; PBS:
phosphate buffered saline; BCA: bicinchoninic acid; CAC: colitis-associated
colon cancer; TLR2: toll-like receptor 2; SOCS1:
suppressors of cytokine signaling 1.
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the intestinal mucosa.*® The occurrence of UC is closely associated
with inflammatory factors. TNF-a, CRP, IL-6, and other inflammatory
mediators can be used as evaluation indicators for the severity of UC and
the effects of treatment and prevention.!*!
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Aminosalicylic acid and glucocorticoid preparations, which show
anti-inflammatory effects to control the symptoms of UC, are widely
regarded as drugs for the treatment of UC. However, there are
many issues, such as easy recurrence after drug withdrawal, several
side effects, and a long medication course. The targeted therapy for
UC using new small-molecule drugs or biological agents has made
encouraging progress, but it may increase the risk of cancer and
infection. Therefore, the search for safe and effective drugs has become
a research hotspot.

Recently, due to their safety and relatively high efficacy, there has been
increasing interest in the use of traditional Chinese medicines. Certain
traditional Chinese medicines, such as honeysuckle"” and Patrinia,!'"'?
have unique advantages in the clinical treatment of UC. Furthermore,
luteolin-7-O-glucoside (Lut-7-G), a natural flavonoid, is an effective
component of Patrinia."® Recent studies have shown the protective
effects of Lut-7-G against inflammatory diseases.'*'® Studies have
shown that Lut-7-G can inhibit the inflammatory response by
inhibiting the STAT pathway."”? Other studies have shown that some
natural flavonoids such as curcumin can treat experimental colitis
through JAK/STAT/suppressors of cytokine signaling (SOCS) signaling
pathway."¥ In the present study, we investigated the therapeutic effect
of Lut-7-G in mice suffering from UC, and explored whether Lut-7-G
could have anti-inflammatory activity via the JAK/STAT/SOCS
signaling pathway.

MATERIALS AND METHODS

Reagents

Lut-7-G [C,H,O,,, HPLC >98%, CAS No. 5373-11-5, Figure la]
was provided by Beijing Solebo Technology Co., Ltd. (Beijing,
China). DSS (MW36000-50000) was purchased from MP
Biomedicals Inc. (Solon, OH, USA). Mesalazine sustained-release
granules  (#151191) were provided by Shanghai Aidifa
Pharmaceutical Co., Ltd. (Shanghai, China). Enzyme-linked
immunosorbent assay (ELISA) kits for mouse IL-6 (#E-EL-MO0044c),
TNF-0.  (#E-eEL-M0049¢), IL-18  (#E-EL-M0730c),  and
IL-1P (#E-MSEL-MO0003) were purchased from Elabscience (Wuhan,
China). The p-STAT6 antibody (#ab263947) was provided by
Abcam (Cambridge, UK). The p-JAK1 antibody (Tyr1022/try1023,
#AF2012) was provided by Affinity Biosciences Ltd. (Jiangsu, China).
Suppressors of cytokine signaling 1 (SOCS1) rabbit polyclonal
antibodies (#A7754) were provided by ABclonal (Wuhan, China).
GAPDH (#af1186) was obtained from Beyotime Biotechnology
Institute (Shanghai, China). STAT6 rabbit polyclonal antibody (#
51073-1-AP) and JAK1 mouse monoclonal antibody (#66466-1-1g)
were purchased from Proteintech (Wuhan, China). Reverse
transcription-real-time fluorescence quantification polymerase
chain reaction (RT-qPCR) primers for JAK1 and STAT6 were
procured from Baori Medicine Technology Co., Ltd. (Beijing, China).
Hematoxylin-eosin (HE) staining kits (#C0105) were purchased from
Shanghai Biyuntian Biological Company (Shanghai, China) and the
Periodic Acid-Schiff (PAS) staining kit (#G1281) was procured from
Beijing Solebo Technology Co., Ltd. (Beijing, China).

Animals and ethical statement

Animal ethics were followed in strict accordance with the related
operation and experiment of experimental animals, the animal
welfare ethical review guide (GB/t 35892-2018), the principle of which
was with the approvement by the Animal Ethics Committee of The
Affiliated Hospital of Shandong University of Traditional Chinese
Medicine (AWE-2021-41). Fifty C57BL/6 male mice (20-22 g,
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8-week-old) were obtained from the Jinan Pengyue Experimental
Animal Breeding Co., Ltd., animal Qualification Certificate No.
SCXK (Lu) 20190003. The animals were raised in the Animal
Experimental Center of the Affiliated Hospital of Shandong University
of Traditional Chinese Medicine. The laboratory conditions were
as follows: temperature 22-26°C, light exposure for 12 h, and
light protection for 12 h alternated as well as the relative humidity
of 40-70%. Before the experiments, animal acclimatization was
performed for 7 d.

DSS-induced colitis and treatments

The experimental mice were randomly assigned into five
treatment groups (n = 10): normal, DSS (negative control),
DSS + Lut-7-G (50 mg/kg), DSS + Lut-7-G (100 mg/kg), as well as the
DSS + mesalazine (52 mg/kg, positive control) groups. DSS was used
to establish UC models.!"! Except for normal mice, all mice were free
to drink 2.5% DSS water from day 1 to day 7 of the experiment, and
normal drinking water was used for the following 3 days. Referring
to related the literature and dose-conversion methods between
humans and animals,!">*?! the doses were set as Lut-7-G (50 mg/
kg), Lut-7-G (100 mg/kg), and mesalazine (52 mg/kg). Once a day, the
mice were intragastrically administered with 0.2 mL of the medicine,
beginning on the third day and lasting for 8 d. Normal saline at the
same volume was administered to mice in normal and DSS groups for
10 d.

Serum and tissue collection

After all the mice were administered medicine or normal saline
for 8 d in a row, they were only given water for 24 h The mice were
anesthetized using 2% isoflurane anesthesia, and blood was obtained
from orbital veins. After centrifugation of the venous blood at 26°C
at 1,000 x g for 5 min, serum was obtained and kept at —80°C.
Then, the mice were sacrificed via cervical dislocation, their colons
were collected, and their lengths determined. The colons from mice
were then divided into two parts for further experiments. The mice
abdominal cavities were quickly sliced open along anterior midlines
and the spleen was separated. After washing with phosphate-buffered
saline (PBS) and drying, the spleens were weighed using an electronic
balance to calculate the spleen index.

Body weights and disease activity index (DAI)
scores of mice

Body weights, fecal traits, as well as fecal blood of mice were observed
daily according to Cooper’s method,! and DAI was evaluated as follows:
DAI = (loss score of body mass + stool blood score + stool trait score)/3.
The higher the score, the more severe the inflammation. The DAI score
criteria are presented in Table 1.

Colon histologic grading and HE staining

Colon tissue was fixed with 4% paraformaldehyde for dehydration
and paraffin embedding, cut into sections, and stained with HE.

Table 1: Disease activity index score

Score Weight loss (%) Stool consistency Hematochezia

0 0 Normal Negative

1 1-5

2 6-10 Loose stool Hemoccult positive
3 11-15

4 >21 Liquid stool Gross blood
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Figure 1: Lut-7-G alleviates acute colitis induced by DSS. (a) Chemical structure of Lut-7-G. (b) Changes in the body weight in each group. (c) Changes in
DAl in each group. (d) Spleen index in every group. (e and f) Colon length in each group. Data are expressed as mean + SEM (n = 10). ps: “p < 0.05, #p < 0.01,
##p < 0.001, ##p < 0.0001 vs. normal. 2p < 0.05, 24p < 0.01, 444p < 0.001, #444p < 0.0001 vs. DSS. Yp < 0.05, YVp < 0.01, ¥V Vp < 0.001, YY" p < 0.0001 vs.
DSS + mesalazine. DSS, dextran sodium sulfate; Lut-7-G, luteolin-7-O-glucoside.

According to Geboes scoring criteria,?"! pathological sections of each  PAS staining

sample were scored histologically, and each section was randomly T clarify the severity of goblet cell loss, PAS staining was performed
selected with more than three high-power fields (x200). The average  on the colon tissues. The experimental procedure was conducted as
blind scores were determined by two experienced pathologists. instructed by the manufacturer of the staining kit.
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ELISA of inflammatory factors

The venous blood was removed from the posterior orbital vein. After
centrifugation at 4°C with a radius of 15 cm and a radius of 2,000 r/min
for 5 min, the blood supernatant was collected. Then, IL-6, IL-1f3, IL-18,
and TNF-o levels were determined using ELISA kits. The absorbance of
the samples was determined at 450 nm using a microplate reader and
determined using a standard curve.

RT-qPCR

An appropriate amount of mouse colon tissue was removed and
ground with liquid nitrogen. After RNA was extracted using an RNA
extraction kit, RNA concentrations of samples were determined using
a multifunctional microplate reader. The RNA was reverse-transcribed
into ¢cDNA, and RT-qPCR was conducted with -actin as the internal
standard. The results were calculated via the 24" strategy. Table 2 shows
the primers used in this assay.

Western blotting

After the colon tissues were extracted, the protein lysate was added for
homogenization. The supernatant was discarded after centrifugation
at 1,000 x g for 15 min. The protein concentrations were evaluated
by the bicinchoninic acid (BCA) assay and adjusted to 4 ug/uL. After
denaturation, the protein was stored at —80°C. After gel preparation, we
performed 10 uL of sampleloading, electrophoresis, wet transfer, blocking
with 5% skim milk powder, overnight incubation with primary antibody
at 4°C, followed by incubation in the presence of a secondary antibody
for 1 h. ECL chemiluminescence solution was added to the membrane
and protein chemiluminescence was used to obtain images. With
GAPDH as an internal parameter, the ImageJ software (version 1.8.0,
National Institutes of Health, Bethesda, Maryland, USA) was used to
calculate the gray value.

Statistical analysis

Data are shown as mean + S.D and were analyzed by GraphPad Prism
8.0. For indicators meeting homogeneity of variance, data were analyzed
using ordinary one-way ANOVA, and for inter-group comparisons,
the Tukey’s multiple index test. For indicators that did not meet the
homogeneity of variance, data were analyzed by Welch's ANOVA
method, and for between-group comparisons, the Games-Howell’s
multiple order test.

RESULTS

Lut-7-G alleviates acute colitis

A mouse model of acute UC was established by administering the mice
with 2.5% DSS (w/v) in their drinking water for a week. The results
revealed that, compared with normal mice, DSS mice had hematochezia
and diarrhea accompanied by significant weight loss. In addition, the DAI
and histological scores of the DSS group were increased, indicating that
the UC model was successfully developed. Compared with DSS-alone

Table 2: Sequences of primers used for RT-gPCR

Primer name Primer sequence

Mus-JAK1-F 5'-CTCTCTGTCACAACCTCTTCGC-3'
Mus-JAK1-R 5-TTGGTAAAGTAGAACCTCATGCG-3'
Mus-STAT6-F 5'-ATCCACTCATTTCAGAGCCTAGAAG-3'
Mus-STAT6-R 5'-GGGCATGGTTATCTGGCTCA-3'
Mus-SOCSI1-F 5'-CTCCTCGTCCTCGTCTTCGT-3'
Mus-SOCS1-R 5-GAAGGTGCGGAAGTGAGTGTC-3'

5'-CATCCGTAAAGACCTCTATGCCAAC-3'
5'-ATGGAGCCACCGATCCACA-3'

Mus-B-actin-F
Mus-B-actin-R
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treatment (DSS group), 8 d of treatment with Lut-7-G (100 mg/kg),
Lut-7-G (50 mg/kg), or mesalazine (52 mg/kg) considerably mitigated
the bodyweight loss and significantly decreased the DAI score. The colon
length and spleen index were also reduced to varying degrees [Figure 1b-f].
The DSS + Lut-7-G (100 mg/kg) and DSS + mesalazine groups had the
most significant effect, however, differences were not marked (p > 0.05).

Lut-7-G attenuates histological inflammatory injury

Acute UC leads to histological inflammatory damage, including
inflammatory cell infiltration, mucosal remodeling, epithelial defects,
and goblet cell loss.” HE staining was conducted to assess colonic
inflammation severity, and PAS staining was conducted to evaluate
goblet cell loss. HE and PAS staining of the colon of mice in the DSS
group showed the following: first, the colonic mucosa was incomplete
with the appearance of crypt inflammation and crypt abscess and
the disappearance of the local crypt. Second, the lamina propria was
infiltrated by many lymphocytes. Third, the goblet cell numbers were
markedly reduced relative to the DSS group. HE and PAS staining results
of colonic mucosa of mice in the DSS + Lut-7-G (100 mg/kg) group and
the DSS + mesalazine group showed the following: first, colonic mucosa
tended to be normal without crypt structural reconstruction. Second,
the lamina propria was infiltrated by a few inflammatory cells. Third,
the amounts of epithelial goblet cells in the colon mucosa increased. As
for the DSS + Lut-7-G (50 mg/kg) group, HE and PAS staining showed
that the severity of mucosal inflammation was low relative to that of the
DSS group, but not as low as that of the DSS + Lut-7-G (100 mg/kg) and
DSS + mesalazine groups [Figure 2 a-c].

Effects of Lut-7-G on inflammatory factors

To assess the inhibitory effects of Lut-7-G on colon inflammation in the
mice, ELISA was used to detect the levels of IL-6, IL-1f3, TNF-a,, as well
as IL-18 in the serum of mice. The serum levels of these cytokines were
elevated in the DSS group, compared to the normal group (p < 0.0001),
suggesting that DSS induced marked inflammatory responses consistent
with the severity of its clinical symptoms. The expressions of IL-6, IL-1f3,
TNF-a, as well as IL-18 in the serum of DSS + Lut-7-G (100 mg/kg),
DSS+ Lut-7-G (50 mg/kg), as well as DSS + mesalazine groups were
decreased (p < 0.001, P < 0.0001), relative to the DSS group. Both
DSS+ Lut-7-G (100 mg/kg) and DSS + mesalazine groups showed
significant effects. The DSS + mesalazine group was slightly superior to
the DSS+ Lut-7-G (100 mg/kg) group in terms of the expression of IL -6,
TNEF-a, and IL -1f, with statistically significant differences (p < 0.01,
P <0.001, P<0.0001). However, there were no marked differences in the
IL-18 levels between the groups (p > 0.05). As shown in Figure 3, these
results indicate that Lut-7-G has an anti-inflammatory activity.

Effects of Lut-7-G on the JAK1/STAT6/SOCS1
signaling pathway

The JAK/STAT signaling pathway is a remarkable pathway in the
non-controllable inflammatory response of UC. It participates
in the inflammatory response of UC, including cell proliferation,
differentiation, and apoptosis, and serves in many important biological
processes, such as immune regulation.”” Among them, SOCSI is
a powerful inhibitor of JAK/STAT.®?” Durham et al.*® showed that
targeting the SOCS protein could inhibit the transduction of the JAK/
STAT signaling pathway in diseases. On this basis, we attempted to find
out whether the anti-inflammatory effects of Lut-7-G were associated
with the regulation of JAK1/STAT6/SOCS1 signaling. As shown in
Figure 4a, the mRNA expressions of JAK1 and STAT6 in colon tissues
obtained from DSS mice increased (p < 0.0001), while the mRNA
expression of SOCSI decreased (p < 0.0001) compared to those of the
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Figure 2: Lut-7-Galleviates DSS-induced colon damage in mice. (a) Microscopicimages of HE staining (x200). (b) Microscopic images of PAS staining (x200). (c)
Histological scores in each group. Bar = 50 um. Data are expressed as mean £ SEM (n = 10). ps: *p < 0.05, #p < 0.01, **p < 0.001, *#p < 0.0001 vs. normal.
24p < 0.05, 4p < 0.01, #424p < 0.001, #444p < 0.0001 vs. DSS. Yp < 0.05, Y¥p < 0.01, Y¥Vp < 0.001, Y¥Y¥'p < 0.0001 vs. DSS + mesalazine. DSS, dextran sodium

sulfate; Lut-7-G, luteolin-7-O-glucoside.

normal mice. The Lut-7-G treatment notably decreased the mRNA
expressions of STAT6 and JAKI (p < 0.0001) and elevated the mRNA
expressions of SOCS1 (p < 0.0001). Only the DSS + Lut-7-G (100 mg/
kg) group exhibited comparable effects to those of the DSS + mesalazine
group in terms of mRNA expressions of SOCS1 and JAKI, but not for
STATS6, without any statistical difference (p > 0.05).

The protein levels of JAK1, STAT6, p-JAKI, as well as p-STAT6 in the
colonic mucosa of DSS mice were increased, relative to those in normal
mice (p < 0.05, P < 0.001, P < 0.0001). Lut-7-G dose-dependently
suppressed JAK1 and STAT6 protein levels in colonic tissues (p < 0.05,
P <0.001); only the DSS + Lut-7-G (100 mg/kg) group markedly blocked
DSS-mediated JAK1 and STAT6 protein phosphorylation (p < 0.05,
P <0.001) and increased SOCS1 protein expression (p < 0.05). Moreover,
the DSS + mesalazine group was superior to the DSS + Lut-7-G (100 mg/
kg) group, however, the difference was insignificant (p > 0.05). As shown
in Figure 4b-d, the JAK1/STAT6/SOCS] signaling pathway is important
for the protective effects of Lut-7-G on acute colitis in mice.

DISCUSSION

UC has a long disease course and tends to recur. Some UC develop
into colitis-associated colon cancer (CAC).?*" Therefore, studies
have aimed at evaluating effective treatments for UC. Recent studies
have found that many natural compounds in medicinal plants have a
positive effect on UC treatment.*'~**)According to literature reports,
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Lut-7-G has anti-inflammatory, antioxidant, and allergic effects. For
example, luteolin and Lut-7-G inhibit lipopolysaccharide-induced 264.7
cell inflammation by regulating NF-kB/AP-1/PI3K-Akt signaling,!'¥
and Lut-7-G protects the uterus from Staphylococcus aureus-mediated
injury and inflammation by downregulating nuclear factor kB (NF-«B)
signaling and toll-like receptor 2 (TLR2).!') However, there is no clinical
or experimental study of Lut-7-G in the treatment of UC that has been
reported up till now. In this study, treatment with Lut-7-G improved
weight loss and colon shortening in mice and decreased the DAI score,
spleen index, as well as histopathological score. Under the microscope,
the colon tissue structure improved and the degree of infiltration of
inflammatory cells decreased. Therefore, Lut-7-G can improve colon
inflammation and injury to a certain extent and relieve the symptoms
of UC.

Two important characteristics of UC are inflammatory cytokine secretion
and production of neutrophils, which are often used to evaluate UC
disease activity.*! The secretion of pro-inflammatory cytokines, such
as IL-6, TNF-q, as well as IL-1f, is important for the development of
UC.B IL-1P stimulates the secretion of inflammatory transmitters and
cytokines. IL-6, a cytokine produced by T cells and fibroblasts, serves as
a major mediator of inflammatory responses. TNF-o. is mainly secreted
by NK cells, macrophages, and T cells, which have immunomodulatory
functions and participate in the inflammatory response. TNF-o and
IL-1f can induce the production of IL-6 inflammatory cytokines and
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Figure 3: Serum IL-6, IL-1(3, TNF-o, and IL-18 levels in mice. Data are expressed as mean + SEM; n = 10). ps: *p < 0.05, *p < 0.01, **p < 0.001, ***p < 0.0001 vs.
normal. 4p < 0.05, 24p < 0.01, 244p < 0.001, 24444p < 0.0001 vs. DSS. Yp < 0.05, YVp < 0.01, Y¥Vp < 0.001, Y¥VVp < 0.0001 vs. DSS + mesalazine. DSS, dextran

sodium sulfate; Lut-7-G, luteolin-7-O-glucoside.

induce a cascade of inflammatory amplifications. Here, we measured the
expression of cytokines secreted by mouse macrophages, which include
IL-6, IL-1pB, IL-18, and TNF-o. Because mesalazine is a traditional
anti-inflammatory drug for UC treatment, the DSS + mesalazine group
was used as a positive control to evaluate the protective effect of Lut-7-G
on UC. In this study, we found that Lut-7-G treatment decreased
DSS-induced excessive IL-6, IL-18, IL-18, and TNF-o. expressions,
implying that Lut-7-G could inhibit pro-inflammatory cytokine levels
and the development of inflammation.

Moreover, these inflammatory mediators interact with multiple
signaling pathways to form a complex network that is involved in UC
development. The JAK-STAT signaling pathway serves the purpose of an
inflammatory response in inflammatory bowel disease and is currently
considered a potential therapeutic target.’***! STAT6 activation was
noted in laminar propria leukocytes and IECs from UC patients.?**!
Activated Jak phosphorylates STAT6 after which STAT6 homodimers
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are translocated to the nucleus and bind to DNA sequences of genes that
play various roles in proliferation, apoptosis, and immune responses.*!!
Oliveira et al” documented that STAT6-deficient mice were highly
vulnerable to mucosal damage during DSS-induced colitis. Moreover,
the mice exhibited a heightened intestinal epithelial cell apoptosis,
inflammatory responses, and tissue injury. Therefore, inhibition of the
JAK/STAT signaling pathway may result in the downregulation of many
inflammatory cytokines, slowing tissue damage and promoting intestinal
mucosal healing. The SOCS family of proteins are negative regulators
of the JAK/STAT pathway. SOCSI represses the activation of JAK1/3
and STAT6.") Moreover, SOCSL is involved in UC pathogenesis."** The
upregulation of SOCS1 inhibits the production of pro-inflammatory
mediators, including TNF-o, IL-18, and IL-6, thus inhibiting the
inflammatory process.>*! In our present study, Lut-7-G intervened
in the progression of UC through the JAK1/STAT6/SOCS]1 signaling
pathway.
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Figure 4: Relative mRNA and protein expression levels of JAK1, STAT6, and SOCST1. (a) Relative mRNA expression levels relative to those of B-actin in colon
tissues of mice (n = 10). (b-d) Protein expression levels of JAK1, STAT6, p-JAK1, p-STAT6, and SOCS1 relative to those of GAPDH in colon tissues of mice (n = 3).
Data are shown as mean * SEM. ps: *p < 0.05, #p < 0.01, #¥p < 0.001, *##p < 0.0001 vs. normal. 4p < 0.05, #2p < 0.01, 244p < 0.001, 2444p < 0.0001 vs. DSS.
Yp<0.05 Y'p <0.01,Y"p < 0.001, YV 'p < 0.0001 vs. DSS + mesalazine. DSS, dextran sodium sulfate; Lut-7-G, luteolin-7-O-glucoside.

CONCLUSION

Lut-7-G may be an effective option for UC treatment. According to
the results of different dosing groups in our experiment, Lut-7-G at
a high dose (100mg/kg) performed better than at a low dose (50 mg/
kg). Further research regarding the appropriate dose is needed. The
underlying therapeutic mechanism may be that Lut-7-G regulates the
secretion of inflammatory mediators and inhibits the inflammatory
response through the JAKI1/STAT6/SOCS1 pathway, thus, making a
difference in UC therapy. In this study, only an experimental UC mouse
model was used. In the future, in vitro studies and clinical tests will be
conducted to further explore the targets and key mechanisms of Lut-7-G
in UC.
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