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Colitis reducing effects of Lactobacillus plantarum YS-4 in dextran sulfate
sodium-induced C57BL/6J mice.
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Abstract
This study observed the inhibitory effect of Lactobacillus plantarum YS-4 (LP-YS4) on the colitis
through mice colitis which was induced by DDS (Dextran Sulfate Sodium). By observing the colon shape
of mice, the test kit and quantitative PCR (polymerase chain reaction) technique were used to detect the
mice, and the effect of LP-YS4 was compared with the positive control of drug sulfasalazine. The results
showed that LP-YS4 can increase the colon length of colitis mice and improve the ratio of colon weight/
colon length. The tests on serum of mice showed that LP-YS4 could reduce Endothelin (ET), Substance
P (SP), Interleukin-10 (IL-10) levels and increase Somatostatin (SS), Vasoactive Intestinal Peptide (VIP),
Interleukin-2 (IL-2) levels in serum of colitis mice. The tests on colon tissue in mice showed that LP-YS4
could improve Glutathione (GSH), Superoxide Dismutase (SOD) activities and decrease
Myeloperoxidase (MPO), Malonaldehyde (MDA) activities in the colon of colitis mice; and LP-YS4
could also increase the expression of neuronal Nitric Oxide Synthase (nNOS), endothelial Nitric Oxide
Synthase (eNOS), c-Kit, Stem Cell Factor (SCF) mRNA and decrease the expression of inducible Nitric
Oxide Synthase (iNOS), Interleukin-8 (IL-8), Chemokine (C-X-C motif) Receptor 2 (CXCR2) in the
colon of colitis mice. It can be seen that LP-YS4 has the effect of colitis suppression, the effect of high
concentration LP-YS4 is close to the drug sulfasalazine.
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Introduction
Yak yogurt is a kind of natural fermented dairy product which
is usually consumed by herdsmen of the minorities in the
Qinghai-Tibet Plateau. Some studies have shown that the
natural fermented yak yogurt contains variety of nutrients and
has many biological activities, which is a kind of high-quality
natural food [1]. Yak yogurt is a kind of pure natural fermented
food, its quality is affected by raw material and fermentation
conditions, specially the difference of microbial fermentation
under different environment has a large impact on the quality
of yak yogurt. Therefore, there is a certain difference of the
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antioxidant capacity and immune function of yak milk in
different regions [1,2]. The microbial components in Yak
yogurt have a large difference from general lactic acid because
of the special working environment and fermentation [3]. Yak
yogurt contains a large amount of Lactobacillus so that the
deep separation and identification can isolate a high-quality
Lactobacillus with probiotics potential [4,5].
UC (Ulcerative Colitis) is a kind of inflammatory bowel
disease, mainly characterized by abdominal pain, diarrhea and
bloody stools. The pathogenesis of UC is not clear, but the
incidence rate is high. It’s a common method to study the effect
and mechanism of food on UC by animal model [6]. In which
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the DDS model can form a similar expression of clinical
manifestations of UC is the most ideal model of ulcerative
colitis [7]. Long-term exposure to oxidative stress will lead to
intestinal damage, but part of lactic acid bacteria in the
intestine can play an antioxidant role, remove free radicals and
ease UC [8]. Intestinal mucosa permeability will change as the
intestinal tract gradually becomes inflammatory, and the
mucous membrane permeability will be greatly improved when
inflammation is increased [9,10]. Study has shown that some
lactic acid bacteria can alleviate DSS-induced colitis by
improving the permeability of intestinal mucosa [11]. Clinical
studies have also reported that Lactobacillus can significantly
assist in the treatment of UC drug therapy [12]. Lactobacillus
can relieve UC in many ways, but the study of its mechanism
is lack in depth. At the same time, there is no research on the
probiotic potential of lactic acid bacteria.
In this study, the object is Lactobacillus plantarum YS-4 (LPYS4) which was isolated and identified from the natural
fermentation of the Tibetan autonomous prefecture of Yushu in
Qinghai province in China to observe the inhibitory effect of
LP-YS4 on DSS-induced colitis. Using molecular biology
methods, especially to observe colon related changes in gene
expression, detect the LP-YS4 influence on colitis of
experimental animals and verify the LP-YS4 inhibition effect
on DSS induced colitis to accumulate theory basis for further
use of LP-YS4.

Materials and Methods
Microorganism strains
Lactobacillus plantarum YS4 (preservation number:
M2016747) was preserved in China Center for Type Culture
Collection (CCTCC, Wuhan, China), which was identified
from yak yoghurt produced in the Yushu (Qinghai Province,
China).

were given 0.2 ml 1 × 108 CFU/ml and 1 × 109 CFU/ml LPYS4 per day except for free drinking water and diet. SASP
group mice were given SASP with a concentration of 20 mg/kg
b.w. [13] per day in addition to free drinking water and diet.
The weight and length of the colon were measured, blood and
colon tissues were taken for further use when the mice were
executed by broken neck way after 5 w experiment.

Determination of serum ET-1, SS, SP and VIP levels
in mice
The levels of ET-1, SS, SP and VIP in serum were determined
by kits (Beijing Puerweiye biological science and Technology
Co., Ltd., Beijing, China) ways after 15 min 4500 rpm
centrifugation [14].

Determination of serum cytokine IL-2 and IL-10
levels in mice
The cytokine levels of IL-2 and IL-10 in serum were
determined by kits (Thermo Fisher Scientific, Waltham, MA,
USA) ways after 15 min 4500 rpm centrifugation [14].

Determination of activities of MPO, GSH, MDA and
SOD in colon tissue
The colon tissue and normal saline was mixed by 1:9, and then
colon tissue was homogenized by ultrasonic pulverization. The
activities of MPO, GSH, MDA and SOD in colon tissue were
determined by kit method [14].

Determination of mRNA expression in colon tissue by
qPCR assay

Seven weeks old male C57BL/6J mice were purchased from
the experimental animal center of Chongqing Medical
University (license number: SYXK (Chongqing) 2012-0001).
Mice were reared at room temperature environment at 25 ±
2°C and the relative humidity in the rearing environment at 50
± 5% while maintaining every 12 h regulation light/dark.

The colon tissue of the mouse was smashed and then RNAzol
was used to extract the total RNA of the colon tissue, and the
total RNA concentration extracted was diluted to 1 μg/μL.
Taking 5 μL diluted total RNA extract, obtaining cDNA
template by reverse transcription kit method. A 2 μL cDNA
template was mixed with 10 μL of SYBR Green PCR Master
Mix and 1 μL each of upstream and downstream primers
(Table 1). At the reaction condition of 95°C, conducting 40
cycles after 60 s: 95°C, 15 s; 55°C, 30 s; 72°C, 35 s and 95°C,
30 s; testing at 55°C, 35 s, GAPDH was taken as reference, the
relative expression of gene was counted using the formula 2ΔΔCt=ΔCt (gene detection)-ΔCt (GAPDH) [15].

Animal experiment

Statistical analysis

After a week of feeding, selecting 50 of C57BL/6J mice in
weight of 25 ± 2 g and dividing them into 5 groups, which
were named normal group, model group, LP-YS4-L, LP-YS4H group and SASP (sulfasalazine, Sigma-Aldrich Corp. St
Louis, MO, USA) group (positive control group). During the 5
w experimental period, the normal group mice were given free
drinking water and diet; the model group were given 2% and
4% (w/v) DSS (Sigma-Aldrich) water solution respectively in
w 3 and w 5, and then given the free drinking water and diet in
the remaining time; LP-YS4-L and LP-YS4-H groups mice

The mean ± SD was represented the data. Differences between
the mean values for individual groups were assessed by oneway Analysis of Variance (ANOVA) with the StudentNeumann-Keuls post-hoc test by SPSS software 19.0 (IBM
Software, Armonk, NY). p<0.05 was considered a statistically
significant difference.

Experimental animal
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expression than those of mice in SASP group (2.71, 3.67 and
0.35 folds of model group).

Colon length and colon weight
As shown in Table 2, the normal group mice had the highest
colon length and colon weight/colon length; Lactobacillus
plantarum YS-4 treated mice had the higher colon length and
colon weight/colon length than model group mice, and LP-YSH treated mice showed those data only lower than normal
group and SASP group mice.

Serum ET-1, SS, SP and VIP levels in mice
As shown in Table 3, the mice in model group showed the
highest ET-1, SP and lowest SS, VIP levels, after treated with
LP-YS4, the ET-1, SP levels were decreased and SS, VIP
levels were increased in colitis mice. Meanwhile ET-1, SP
levels of the high concentration of LP-YS4 (LP-YS4-H) treated
mice were lower than low concentration of LP-YS4 (LP-YS4L) treated mice, but SS, VIP levels were higher than those in
LP-YS4-L treated mice.

Serum IL-2 and IL-10 cytokine levels in mice
As shown in Table 4, the mice in normal group had the highest
IL-2 level and lowest IL-10 level; after inducing colitis by
DSS, the IL-2 level was reduced but IL-10 was raised in mice.
LP-YS4-H treatment showed the strong IL-2 level increasing
effect and IL-10 level decreasing effect in colitis mice, LPYS4-H made the mice had the higher IL-2 level and lower
IL-10 level than those in LP-YS4-L treated mice and model
group mice.

Colon tissue MPO, GSH, MDA and SOD activities in
mice
As shown in Table 5, the mice in normal group showed the
highest GSH, SOD activities and lowest MPO, MDA activities,
but the mice in model group showed the lowest GSH, SOD
activities and highest MPO, MDA activities. The GSH, SOD
activities of mice in LP-YS4-H group were higher than those
of mice in LP-YS4-L group, but lower than those of mice in
SASP group; meanwhile the MPO, MDA activities of mice in
LP-YS4-H group were lower than those of mice in LP-YS4-L
group, but higher than those of mice in SASP group.

nNOS, eNOS and iNOS mRNA expression of colon
tissue in mice
As shown in Figure 1, the mice in normal group showed the
strongest nNOS (3.19 folds of model group), eNOS (4.22 folds
of model group) mRNA expressions but weakest iNOS (0.22
folds of model group) expression. The mice in LP-YS4-H
group also showed stronger nNOS (2.36 folds of model group),
eNOS (3.11 folds of model group) expressions and weaker
iNOS (0.42 folds of model group) expression than those of
mice in LP-YS4-L group (1.79, 2.03 and 0.77 folds of model
group) and model group; but the mice in LP-YS4-H group
showed weaker nNOS, eNOS expressions and stronger iNOS
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Figure 1. Effects of nNOS, eNOS and iNOS mRNA on colon tissue of
mice. a-e Means with the different letters are significantly different
(p<0.05) by Student-Neumann-Keuls post-hoc test. LP-YS4-L group:
treatment with 0.2 ml 1 × 108 CFU/mL Lactobacillus plantarum YS-4
by gavage; LP-YS4-H group: treatment with 0.2 ml 1 × 109 CFU/ml
Lactobacillus plantarum YS-4 by gavage; SASP group: treatment
with 20 mg/kg b.w. sulfasalazine by gavage.

c-Kit and SCF mRNA expression of colon tissue in
mice
As shown in Figure 2, the mice in model group showed the
weakest c-Kit and SCF mRNA expressions, but the mice in
normal group had the strongest c-Kit (2.89 folds of model
group) and SCF (3.29 folds of model group) expressions. The
mice in SASP group also showed the strong c-Kit (2.37 folds
of model group) and SCF (2.83 folds of model group)
expressions, and these expressions were stronger than those of
mice in LP-YS4-H (2.06 and 2.51 folds of model group) and
LP-YS4-L (1.56 and 1.88 folds of model group) group.

Figure 2. Effects of c-Kit and SCF mRNA on colon tissue of mice. a-e
Means with the different letters are significantly different (p<0.05) by
Student-Neumann-Keuls post-hoc test. LP-YS4-L group: treatment
with 0.2 ml 1 × 108 CFU/ml Lactobacillus plantarum YS-4 by
gavage; LP-YS4-H group: treatment with 0.2 ml 1 × 109 CFU/ml
Lactobacillus plantarum YS-4 by gavage; SASP group: treatment
with 20 mg/kg b.w. sulfasalazine by gavage.

IL-8 and CXCR2 mRNA expression of colon tissue in
mice
As shown in Figure 3, the DSS induced colitis mice (model
group) showed the strongest IL-8 and CXCR2 mRNA
expressions, but the normal mice (normal group) showed the
weakest IL-8 (0.42 folds of model group) and CXCR2 (0.38
folds of model group) expressions. After treatment with LPYS4, the IL-8 and CXCR2 expressions in colitis mice were
reduced compared to the mice in model group, LP-YS4-H
treated mice showed weaker IL-8 (0.67 folds of model group)
and CXCR2 (0.58 folds of model group) expressions than LPYS4-L (0.81 and 0.79 folds of model group) treated mice. And
the drug of SASP showed the stronger IL-8 and CXCR2
expressions reducing effects than LP-YS4-H, the IL-8 (0.52
folds of model group) and CXCR2 (0.47 folds of model group)
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expressions of mice in SASP group were only stronger than
those of mice in normal group.

Reverse primer: 5'-GAACACTCCAGAATCGTCAACTC-3'
SCF

Forward primer: 5'-TCAGGGACTACGCTGCGAAAG-3'
Reverse primer: 5'-AAGAGCTGGCAGACCGACTCA-3'

IL-8

Forward primer: 5'-CTAGGCATCTTCGTCCGTCC-3'
Reverse primer: 5'-TTGGGCCAACAGTAGCCTTC-3'

CXCR2

Figure 3. Effects of IL-8 and CXCR2 mRNA on colon tissue of mice.
a-e: Means with the different letters are significantly different
(p<0.05) by Student-Neumann-Keuls post-hoc test. LP-YS4-L group:
treatment with 0.2 ml 1 × 108 CFU/ml Lactobacillus plantarum YS-4
by gavage; LP-YS4-H group: treatment with 0.2 ml 1 × 109 CFU/ml
Lactobacillus plantarum YS-4 by gavage; SASP group: treatment
with 20 mg/kg b.w. sulfasalazine by gavage.
Table 1. Sequences of reverse transcription polymerase chain reaction
primers used in this study.

Forward primer: 5'-TCTGCTCACAAACAGCGTCGTA-3'
Reverse primer: 5'-GAGTGGCATGGGACAGCATC-3'

GAPDH

Forward primer: 5'-TGCACCACCAACTGCTTAG-3'
Reverse primer: 5'-GATGCAGGGATGATGTTC-3'

Table 2. Colon length and colon weight/colon length of each group
mice.
Group

Colon length (cm)

Colon weight/colon lengthmg/cm

Normal

9.5 ± 0.3a

43.4 ± 4.2a

Gene

Primer sequence

Model

3.7 ± 0.4e

14.8 ± 2.1e

nNOS

Forward primer: 5'-ATGTCCTCAAAGCCATCCAG-3'

LP-YS4-L

5.2 ± 0.4d

26.6 ± 2.3d

Reverse primer: 5'-ACTCAGATCTAAGGCGGTTG-3'

LP-YS4-H

7.1 ± 0.4c

32.8 ± 2.7c

Forward primer: 5'-TGTCTGCGGCGATGTCACT-3'

SASP

8.2 ± 0.3b

37.9 ± 2.2b

Reverse primer: 5'-CATGCCGCCCTCTGTTG-3'

a-e: Means with the different letters are significantly different (p<0.05) by
Student-Neumann-Keuls post-hoc test. LP-YS4-L group: treatment with 0.2 ml 1
× 108 CFU/ml Lactobacillus plantarum YS-4 by gavage; LP-YS4-H group:
treatment with 0.2 ml 1 × 109 CFU/mL Lactobacillus plantarum YS-4 by gavage;
SASP group: treatment with 20 mg/kg b.w. sulfasalazine by gavage.

eNOS

iNOS

Forward primer: 5'-CAGCTGGGCTGTACAAACCTT-3'
Reverse primer: 5'-CATTGGAAGTGAAGCGTTTGG-3'

c-Kit

Forward primer: 5'-CATAGCCCAGGTAAAGCACAAT-3'

Table 3. ET, SS, SP and VIP serum levels of each group mice.
Group

ET (pg/mL)

SS (pg/ml)

SP (pg/ml)

VIP (pg/mL) (nmol/mg)

Normal

7.03 ± 0.26e

55.87 ± 3.21a

40.01 ± 1.27e

64.28 ± 3.70a

Model

19.08 ± 0.51a

22.71 ± 3.02e

70.81 ± 3.76a

26.18 ± 2.36e

LP-YS4-L

15.09 ± 0.43b

30.87 ± 2.25d

58.29 ± 2.19b

37.10 ± 2.66d

LP-YS4-H

10.77 ± 0.31c

40.36 ± 3.12c

50.33 ± 2.24c

50.37 ± 2.43c

SASP

8.87 ± 0.25d

46.21 ± 2.18b

45.28 ± 2.03d

57.12 ± 2.19b

a-e: Means with the different letters are significantly different (p<0.05) by Student-Neumann-Keuls post-hoc test. LP-YS4-L group: treatment with 0.2 ml 1 × 108 CFU/ml
Lactobacillus plantarum YS-4 by gavage; LP-YS4-H group: treatment with 0.2 ml 1 × 109 CFU/ml Lactobacillus plantarum YS-4 by gavage; SASP group: treatment with
20 mg/kg b.w. sulfasalazine by gavage.

Table 4. IL-2 and IL-10 serum levels of each group mice.
Group

IL-2 (pg/ml)

IL-10 (pg/ml)

Normal

266.90 ± 34.28a

117.837 ± 16.38e

Model

66.31 ± 20.52e

882.39 ± 30.56a

24.79d

LP-YS4-L

108.92 ±

LP-YS4-H

182.19 ± 26.32c

343.29 ± 24.33c

22.61b

31.28d

SASP
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212.38 ±

623.17 ±

22.53b

226.18 ±

a-e: Means with the different letters are significantly different (p<0.05) by
Student-Neumann-Keuls post-hoc test. LP-YS4-L group: treatment with 0.2 ml 1
× 108 CFU/ml Lactobacillus plantarum YS-4 by gavage; LP-YS4-H group:
treatment with 0.2 ml 1 × 109 CFU/ml Lactobacillus plantarum YS-4 by gavage;
SASP group: treatment with 20 mg/kg b.w. sulfasalazine by gavage.

Table 5. MPO, GSH, MDA and SOD colon tissue contents of each
group mice.
Group

MPO (mU/mg)

GSH
(µmol/mg)

MDA (nmol/mg)

SOD (U/mg)

Normal

6.15 ± 0.10e

8.25 ± 0.24a

0.32 ± 0.04e

94.12
4.37a

±
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Model

35.16 ± 3.56a

2.36 ± 0.29e

1.71 ± 0.24a

22.38
2.49e

±

LP-YS4-L

22.17 ± 2.08b

3.66 ± 0.25d

1.22 ± 0.19b

42.09
3.02d

±

LP-YS4-H

15.26 ± 2.03c

5.76 ± 0.28c

0.81 ± 0.12c

66.18
3.12c

±

SASP

10.23 ± 1.45d

6.86 ± 0.21b

0.57 ± 0.14d

78.38
3.24b

±

a-e: Means with the different letters are significantly different (p<0.05) by
Student-Neumann-Keuls post-hoc test. LP-YS4-L group: treatment with 0.2 ml 1
× 108 CFU/ml Lactobacillus plantarum YS-4 by gavage; LP-YS4-H group:
treatment with 0.2 ml 1 × 109 CFU/ml Lactobacillus plantarum YS-4 by gavage;
SASP group: treatment with 20 mg/kg b.w. sulfasalazine by gavage.

Discussion
DSS-induced mice have a different colon weight and length
compared with the normal mice. Therefore, the ratio of colon
weight/colon length was taken as an important criterion for the
degree of experimental ulcerative colitis, and ulcerative colitis
mice colon length was lower than that of normal mice, and the
ratio of colon weight/colon length was lower than normal mice
[16].
Endothelin is a long-lasting and the most effective vasoactive
skin substance [17]. Study has shown that the vasoconstriction
of ET will cause the erosion of the colonic mucosa, which will
cause ulcers in serious cases and play a key role in the process
of pathogenesis of ulcerative colitis [18]. SS is an important
gastrointestinal hormone, which can suppress the secretion of
gastric intestinal juice. The decrease of SS will aggravate the
secretion of gastric intestinal juice and aggravate
gastrointestinal inflammation [19]. Substance P is a kind of
never skin substance with the usage of regulation. Through the
regulation of substance P on the nervous system and immune
system, it may have certain regulation effect on colitis. The
accumulation of substance P can aggravate the degree of colitis
[18]. At the same time, a study has shown that P can induce
colitis, the antagonistic of substance P can relieve the
inflammation of enteritis in animals [20]. The results show that
the level of VIP is closely related to the degree of colitis, and
the decrease of VIP level will directly lead to the disturbance
of immune regulation and aggravation of inflammation in
ulcerative colitis [19]. At the same time, VIP can inhibit the
transcription of iNOS in the body, and avoid the damage of the
intestinal mucosa caused by the transformation of the iNOS
from the colon into excessive NO [21]. It can be seen that LPYS4 can inhibit ulcerative colitis by reducing ET, SP level and
increasing SS, VIP level, and its role is close to drug
sulfasalazine.
IL-2 is a cytokine secreted by Th2, which is directly related to
UC; Th2 cell mediated immune response affects UC, and IL-2
plays a role in inhibiting inflammation by affecting Th2 cells,
and reducing the degree of UC [22-24]. IL-10 is a cytokine
secreted by Treg cells, which has an immunosuppressive effect.
In the process of UC inflammation, it acts as a proinflammatory role and exacerbates UC. LP-YS4 can enhance
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IL-2 levels and reduce IL-10 levels, which can inhabit the
inflammation and play a role in reducing the UC process [24].
When UC leads to inflammation of the colon, the concentration
of neutrophils in the inflammatory tissues begins to decline,
and more neutrophils flow into the tissue, which is manifested
as a significant increase in MPO activity [25]. UC increases a
large number of free radicals in the colon, including ROS and
RNS. A large number of these free radicals make colon tissue
damage and toxic reaction, with the increase of free radicals,
the degree of inflammation of colitis is also increasing [26,27].
Clinical studies have also shown that UC can lead to
dysfunction of the colon in patients with oxidative stress, and
SOD decomposition of free radical activity decreased [28]. The
results of this study also confirmed that UC led to decreased
activity of SOD and GSH, while MPO and MDA activity
enhanced, LP-YS4 could significantly inhibit the oxidative
stress response of UC to the colon and inhibit colitis.
A study has shown that eNOS can control the production of the
right amount of NO, so that to keep the colon tissue in normal
condition and play an important control effect on the colon
injury caused by colitis. INOS can turn out a large number of
NO, and excess NO has side effects on the lesions of colonic
tissue [29]. nNOS can also control the concentration of NO in
the tissue, and keep the tissue from being infringed by
excessive NO. At the same time, nNOS can control the excess
expression of iNOS and inhibit inflammation [29,30]. In this
study, LP-YS4-H mice were up-regulated by the expression of
nNOS and eNOS in colon and down regulated the expression
of iNOS, which inhibited the colitis.
UC leads to the dysfunction of the colon and the decrease of
colon power. UC leads to a decrease in the number of normal
Cajal mesenchymal cells, which resulting in a decrease of
colonic power and it has a direct association with the UC
process [31]. c-Kit and SCF play an important role in
maintaining the number of interstitial cells of Cajal. After the
SCF / Kit signal pathway is impaired, the number of interstitial
cells of Cajal is not only decreased, but also the proliferation of
Cajal interstitial cells will be affected, and the symptoms of
UC will be exacerbated [32]. The experimental results showed
that LP-YS4 could inhibit DSS-induced colitis by increasing
the expression of c-kit and SCF in colon tissues.
IL-8 is a kind of neutrophil chemotaxis and activation factor,
which can mediate the inflammatory response induced by
various pathways, including the ability to mediate the
inflammation of UC [33]. CINC-1 is one of the family of IL-8
chemotactic agents for neutrophils, CXCR2 is CINC-1
receptor, CXCR2 can play a role of medium to regulate
interactions between organs, reduce the content of CXCR2 in
the organization can help to alleviate the colon injury caused
by UC [34,35]. LP-YS4 can significantly reduce the expression
of IL-8 and CXCR2 mRNA in the colon of colitis mice, thus
inhibiting colitis.
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Conclusions
In this study, DSS-induced colitis model of mice was used to
study the inhibition effect of lactobacillus of LP-YS4 which
was isolated from natural fermented yak milk. Through the
observation of the serum and colon tissue in mice, the
experimental results showed that the model group compared
with colitis mice, LP-YS4 can inhibit colon length shortening
and colon weight caused by colitis/ratio decrease in the length
of the colon. It was found that LP-YS4 can reduce ET, SP level
and increase SS and VIP level in serum of mice with colitis
through the test kit. At the same time, LP-YS4 can also
improve the levels of IL-2 cytokines and reduce IL-10 levels in
serum. After analyzing the colonic tissue, it can be seen that
LP-YS4 can enhance GSH, SOD activity and decrease MPO
and MDA activity in colon tissues of colitis mice, and inhibit
the oxidative stress response caused by DSS. The further qPCR
results showed that LP-YS4 can increase the expression of
nNOS, eNOS, c-Kit, SCF mRNA and decrease the expression
of iNOS, IL-8 and CXCR2 in the colon of colitis mice. It can
be seen from the results, LP-YS4 can inhibit DSS-induced
colitis, the concentration and effect are positively correlated,
and the role of high concentration LP-YS4 is close to the
treatment of drug sulfasalazine. LP-YS4 is a high-quality
Lactobacillus with colitis inhibiting effect, which should be
further developed and used.
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