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Aim: Gastric mucosal injury is a typical characteristic of gastric diseases. The prevalence of
gastric mucosal injury caused by alcohol has been on the rise, which has been considered
a serious problem. The purpose of this study is to explore the protective effect on gastric injury
of Lactobacillus plantarum ZS62 (LP-ZS62) isolated from naturally fermented yak yoghurt.
Methods: We established a gastric injury model through alcohol and evaluated the protec-
tive effect of LP-ZS62 on gastric injury in mice. The injury to the gastric mucosa, histo-
pathological sections, related biochemical indicators, and related genes were examined to
evaluate the protective effect of LP-ZS62.

Results: LP-ZS62 effectively alleviated alcohol-induced gastric injury according to visual
observations of gastric tissue and pathological tissue sections. The experimental results
revealed that LP-ZS62 decreased malondialdehyde (MDA) level, and elevated superoxide
dismutase (SOD) and glutathione (GSH) levels in gastric tissues. Additionally, LP-ZS62
increased glutathione peroxidase (GSH-Px), prostaglandin E2 (PGE2), and somatostatin (SS)
levels. LP-ZS62 also decreased inflammatory cytokines interleukin (IL)-1f, tumor necrosis
factor-a (TNF-a)) and IL-6 levels, and increased the anti-inflammatory cytokine IL-10 level.
The quantitative polymerase chain reaction results showed that LP-ZS62 upregulated mRNA
expression of nuclear factor E2-related factor 2 (Nrf2), copper/zinc superoxide dismutase
(SOD1), (SOD2), (CAT),
glutamylcysteine synthetase (GSH1), and glutathione peroxidase (GSH-Px).

manganese  superoxide dismutase catalase gamma-
Conclusion: This study confirmed that LP-ZS62 alleviated alcohol-induced gastric injury
by regulating antioxidant capacity. Therefore, LP-ZS62 could be developed as a probiotic
product to treat alcoholic gastric injury.

Keywords: Lactobacillus plantarum ZS62, alcohol-induced gastric injury, inflammation,

antioxidant

Introduction

Alcohol is a common beverage in daily life. Long-term drinking or one-time intake
of large amounts of alcohol causes systemic inflammation and damage to organs
followed by chronic diseases, including chronic liver disease, neurogenic disease,
stomach cancer, and inflammatory bowel syndrome.'> As a common ulcerative
factor, high-concentration ethanol not only directly damages gastric mucosal tissues
but also induces the production and release of free radicals and inflammatory
mediators. These substances damage the gastric mucosal barrier and cause inflam-

mation, oozing, edema, erosion, bleeding, and other injuries, which damage gastric
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tissue.” It has been demonstrated that alcohol drinkers are
more likely to suffer from gastrointestinal diseases, parti-
cularly the occurrence of stomach cancer is closely related
to alcohol.” Therefore, it is crucial to prevent and treat
alcoholic gastric injury and develop products that protect
the gastrointestinal tract.

Probiotics are microorganisms that are beneficial to the
human body and are an important part of the micro-
ecosystem, mainly including yeasts, lactobacillus, and
bifidobacterium.® The gastric cavity is an important micro-
ecological region in the digestive system. Many studies
have confirmed that lactobacillus and yeasts are the main
residents in gastric tissue. Lactobacillus maintains the
microecological balance in the stomach, which is colo-
nized in the non-secretory area.’ Lactobacillus regulates
the mucosal immune system, thereby helping to maintain
a complete gastrointestinal barrier;*° and inhibits the
adhesion and colonization of pathogenic bacteria on the
gastrointestinal mucosa.'® Moreover, lactobacillus directly
or indirectly affects the functions of monocytes, macro-
phages, T cells, and other immune cells, thereby regulating
immunity and suppressing inflammation to prevent and
treat gastrointestinal-related diseases.'' It has been
reported that Lactobacillus plantarum could protect
against alcohol-induced gastric injury via inhibiting
inflammation and oxidative stress.'>"' Therefore, the
application of lactobacillus in alcoholic gastric injury
should be investigated based on its unique physiological
characteristics.

We performed experiments with Lactobacillus plan-
tarum 72562 (LP-ZS62), which was isolated from natural
fermented yoghurt, and explored its effect on alcohol-
induced gastric injury in mice. We examined the injury
to the gastric mucosa and used histopathological sections
and related biochemical indicators to evaluate the protec-
tive effect of LP-ZS62 on gastric injury. Then, the possible
mechanism of LP-ZS62 was explained by measuring
mRNA expression by quantitative polymerase chain reac-
tion (qPCR). This project supports the data and theory of
probiotics for the treatment of gastrointestinal problems
and enriches the application of probiotics in the field of
medicine.

Materials and Methods

Source of Strain
The strain used in the experiment was Lactobacillus plan-
tarum ZS62 (LP-ZS62), which was screened from

naturally fermented yak yoghurt in Zhaosu County,
Xinjiang, China, and identified using the NCBI’s Basic
Local Alignment Search Tool (BLAST). LP-ZS62 was
preserved in the China General Microbiological Culture
Collection Center (CGMCC, Beijing, China; CGMCC No.
18228). The comparative strain was Lactobacillus del-
brueckii subsp. bulgaricus (CGMCC No. 1.16075) from
the CGMCC.

Tolerance to Artificial Gastric Juice

To prepare artificial gastric juice, 1 mol/L HCI solution
was added to a solution of 0.2% NaCl and 0.35%
pepsinase, which was adjusted to pH 3.0. Five pL of
the activated strain supernatant was discarded after
centrifugation and the remainder was kept. A bacterial
suspension was obtained by adding 5 mL sterile saline
to the remainder of the strain. Nine mL of artificial
gastric juice and 1 mL of the bacterial suspension were
mixed, and then cultured and incubated at 37°C. After
diluting the cultivating 0-h and 3-h samples to the
adequate concentration, they were plate-coated on de
Man, Rogosa and Sharpe (MRS) solid medium. The
viable cells were measured after the diluent was cul-
tured at 37°C for 48 h. The following formula was
used to calculate survival rate: survival rate (%) =
3-h viable count (CFU/mL)/0-h viable count (CFU/
mL) x 100.

Resistance to Bile Salts

MRS medium containing 0.2% sodium thiol acetate
(MRS-THIO) was added to a 0.3% pig bile salt solution.
Then, 5 mL of the activated strain was inoculated with 2%
(v/v) inoculation volume into MRS-THIO media, followed
by incubation at 37°C for 24 h. The optical density (OD)
of the medium was determined at 600 nm. The tolerance to
bile salts was calculated based on the following formula:
bile salts tolerance (%) = (OD of 0.3% bile salts medium —
OD of the blank medium)/(OD of 0.0% bile salts medium
— OD of the blank medium) x 100.

Animal Experiments

After a 1-week acclimation, 40 C57BL/6J male mice
(Chongqing Medical University, 6-week-old) were
assigned to the normal group, the model group, the LP-
7562 group (LP-ZS62), and the Lactobacillus del-
brueckii subsp. bulgaricus (LB) group. There were 10
mice in each group, and all were served an adequate

normal diet and drinking water. The mice in the
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LP-ZS62 and LB groups were, respectively, gavaged
with 1.0 x 10° CFU/kg LP-ZS62 and 1.0 x 10° CFU/
kg LB every day, and the other mice were administered
intragastrically with 0.2 mL/10 g saline. After 3 h, the
mice in the model, LP-ZS62 and LB groups were admi-
nistered intragastrically with 56° liquor (0.13 mL/10 g),
while the normal mice were treated 0.13 mL/10 g saline
by intragastrical gavage. After 14 d, the mice were
sacrificed after gavage of 56° liquor for 3 h. Blood
was taken via the retro-orbital sinus, and gastric tissues
were quickly dissected, photographed, and collected for
subsequent experiments. To measure the inhibition rate
of gastric injury, the following formula was used: gastric
injury inhibition rate (%) = (1 — gastric injury area of
sample treated mice/gastric injury area of injured group
mice) x 100. The protocol for these experiments was
approved by the Ethics Committee of Chongqing
Collaborative Innovation Center for Functional Food
(201903017b), Chongqing, China. At the same time
comply with the 2010/63/EU directive.

Histological Analysis of the Gastric Tissue
The gastric tissue (~0.5 cm?) were fixed in 10% forma-
lin solution for 48 h, followed by dehydration, embed-
ding in paraffin, sectioning, and staining with
hematoxylin and eosin. An optical microscope was
used to examine the pathological changes in the gastric
tissue (BX43 microscope, Olympus, Tokyo, Japan).
Gastric histopathological examination rated the injury
from mild to severe on a scale of 0 to 5 as previously
described.'® The grading was performed based on the
damage degree of gastric mucosal hyperemia, hemor-
rhage, degeneration of glands and epithelial cells in

the whole mucosal layer.

Superoxide Dismutase (SOD),
Glutathione (GSH), and Malondialdehyde
(MDA) Levels in Gastric Tissue

Gastric tissue was ground in a 0.9% sodium chloride
solution to afford a 10% tissue homogenate. The super-
natant of the stomach homogenate was collected after
centrifugation at 10,000 rpm for 15 min. Kits were
employed to analyze the levels of SOD, GSH, and MDA
in gastric tissue (Nanjing Jiancheng Bioengineering
Institute, Nanjing, Jiangsu, China).

Serum Levels of Prostaglandin E2 (PGE2),
Somatostatin (SS), Glutathione
Peroxidase (GSH-Px), Tumor Necrosis
Factor (TNF)-a, Interleukin (IL)-1p, IL-6,
and IL-10

Serum was obtained by centrifuging the blood at
10,000 rpm for 20 min. The serum cytokine levels of
PGE2, TNF-a, GSH-Px, SS, IL-1p, IL-6, and IL-10 were
tested with
Biotechnology Co., Ltd., Beijing, China).

corresponding  kits (Beijing Chenglin

Quantitative Polymerase Chain Reaction

Assay

After grinding the gastric tissue, total RNA was extracted by
adding 1 mL RNAzol reagent (Invitrogen, Carlsbad, CA,
USA), which was diluted to 1 pg/uL. The cDNA template
was synthesized by employing 1 uL diluted total RNA for
reverse transcription according to the kit instructions
(Tiangen Biotech Co., Ltd., Beijing, China). The reaction
system was prepared by adding the upstream and down-
stream primers (1 pL, Table 1) to a solution of SYBR
Green PCR Master Mix (10 pL) and the cDNA template
(1 pL). After thoroughly mixing, the solution was reacted
under the condition: 95°C for 90 s, 40 cycles of 95°C for 30
s, 60°C for 30 s, 72°C for 30 s, then, 95°C for 30 s, and 55°C
for 35 s. Relative gene expression levels were obtained by
the 272" method, and glyceraldehyde-3-phosphate dehy-
drogenase was selected as the housekeeping gene.

Statistical Analysis

The experimental data were analyzed with SPSS 17.0 (SPSS
Inc., Chicago, IL, USA) and GraphPad Prism 7 statistical
software (Graph Pad Software Inc., La Jolla, CA, USA). The
results are expressed as mean £ SD. Comparisons among
groups were made by Kruskal-Wallis ANOVA, post hoc
Dunn’s multiple comparison test (non-parametric tests).
A P-value < 0.05 was considered significant.

Results

Resistance of LP-ZS62 to Artificial
Gastric Juice and Bile Salts

The survival rate of LP-ZS62 was 89.48 + 2.31% in the
artificial gastric juice at pH 3.0. The survival rate of LP-
ZS62 in 0.3% bile salts was 11.2 £ 1.50%. Thus, the strain
was highly resistant to artificial gastric juice.
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Table | Sequences of Primers Used in This Study

Gene Name Sequence
Nrf2 Forward: 5'- CTGAACTCCTGGACGGGACTA-3’
Reverse: 5'- CGGTGGGTCTCCGTAAATGG-3’
SOD| Forward: 5'-AACCAGTTGTGTTGTCAGGAC-3’
Reverse: 5'-CCACCATGTTTCTTAGAGTGAGG-3’
SOD2 Forward: 5'-CAGACCTGCCTTACGACTATGG-3’
Reverse: 5'-CTCGGTGGCGTTGAGATTGTT-3’
CAT Forward: 5'-AGCGACCAGATGAAGCAGTG-3
Reverse: 5'-TCCGCTCTCTGTCAAAGTGTG-3’
GSHI Forward: 5'- CTTCCCTCCCTTCGGATCG-3’
Reverse: 5'-GTCCACAGAGATGCAGTGAAA-3’
GSH-Px Forward: 5'-AATGTCGCGTCTCTCTGAGG-3’
Reverse: 5'-TCCGAACTGATTGCACGGG-3’
GAPDH Forward: 5'- TGGCCTTCCGTGTTCCTAC-3’
Reverse: 5'-GAGTTGCTGTTGAAGTCGCA-3’

Abbreviations: Nrf2, nuclear factor E2-related factor 2; SOD/, copper/zinc super-
oxide dismutase; SOD2, manganese superoxide dismutase; CAT, catalase; GSHI,
gamma-glutamylcysteine synthetase; GSH-Px, glutathione peroxidase; GAPDH, glycer-
aldehyde-3-phosphate dehydrogenase.

Gastric Injury Inhibitory Effect

The mice gastric mucosa was intact, and there were no
abnormalities, such as bleeding, ulcers, or erosion in the
normal group (Figure 1). The mice gastric mucosa in the
model group was hyperemic and erosive, with extensive
mucosal injury. The mucosa in the LB and LP-ZS62 groups
had less bleeding and erosional area compared with that in the
model group. The gastric mucosal inhibition rate was calcu-
lated based on the injured gastric area. Table 2 shows that the
model, LB, and LP-ZS62 groups had different inhibitory
degrees of gastric injury, and LP-ZS62 was greater than LB.

Histopathological Examination of Gastric

Tissue

Figure 2 reveals that the structure of the gastric mucosa was
complete in the normal group, and the cells were arranged
neatly with clear morphology. No abnormal lesions were
seen, such as tissue defects, bleeding (a score of 0).
However, exfoliation of the mucosal cells was severe, and
glandular disruption in the upper mucosa (black arrow) and
numerous erythrocytes were seen in the mucosal layer of the
model group (white arrow; a score of 4). The cells were
arranged neatly and closely in the LB and LP-ZS62 groups.
Few erythrocytes were observed. However, some mucosal

epithelial cells were necrotic and shedding (black arrow)
compared with that in the model group (a score of 1).

SOD, GSH, and MDA Levels in Gastric

Tissue

Alcohol reduced SOD and GSH levels, and increased the
MDA level in gastric tissue of the model group, compared
with the normal mice (P < 0.05; Table 3). The increase in
SOD and GSH levels and the decrease in MDA level were
detected after treating with LP-ZS62 compared with the
model group (P < 0.05). And the effect of LP-ZS62 was
close to that of the normal group.

Serum GSH-Px, PGE2, and SS Levels in
Mice

Table 4 shows that serum GSH-Px, PGE2, and SS levels
were lowest in the model group compared to all other
groups, and those were significant differences compared
with normal group (P < 0.05). Although there was no
significant difference in PGE2 and GSH-Px levels between
the treatment groups and the model group, but LP-ZS62
increased the levels of GSH-Px, PGE2, and SS, which was
similar to the normal group (P > 0.05).

Serum TNF-q, IL-18, IL-6, and IL-10

Levels in Mice

The levels of the mouse pro-inflammatory cytokines TNF-
o, [L-6, and IL-1P were increased significantly in the model
group compared with the normal mice, whereas IL-10 level
was decreased (P < 0.05; Table 5), indicating the mice in the
model group were in an inflamed state. The difference of
inflammatory cytokines among LB and model group was
not remarkable. LP-ZS62 decreased TNF-a, IL-1p, and IL-
6 levels, and increased the IL-10 level compared with the
model group (P < 0.05), the effect of which was better than
LB and similar to the normal level.

Nuclear Factor E2-Related Factor 2
(Nrf2), Superoxide Dismutase (SOD)I,
SOD2, Catalase (CAT), Glutathione
Peroxidase (GSH-Px), and
Gamma-Glutamylcysteine Synthetase
(GSHI) mRNA Expression Levels in

Gastric Tissue
The antioxidant-related genes were further investigated to
explore the mechanism of LP-ZS62 for alleviating gastric
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Figure | Images of stomach specimens from mice of each group. (A) normal group; (B) model group; (C) LB group; (D) LP-ZS62 group.

injury induced by alcohol. Figure 3 shows that the Nrf2,
SODI, GSH-Px, SOD2, CAT, and GSHI mRNA expres-
sion levels were highest in the normal group, which was
opposite to the model group (P < 0.05). After LB and LP-
7562 were employed to treat the mice, the mRNA expres-
sion of Nrf2, SODI, CAT, SOD2, GSH-Px, and GSHI in
LB group had no significant differences compared with the
model group, but the mRNA expression of those in LP-
7562 group was enhanced at different degree (P < 0.05).

Discussion

Ethanol damages gastric tissue in many ways. It is usually
a result of the gastric mucosal injury factor being stronger
than the gastric mucosal protective factor, along with the
inflammatory response and oxygen free radical damage.'®
The core of protecting the gastric mucosa is to clear
oxygen free radicals, inhibit inflammation, weaken gastric
mucosal attack factors, and enhance mucosal defense fac-
tors. Studies have shown that a high concentration of

ethanol damages the gastric mucosa epithelium and
destroys the gastric mucosa epithelium barrier, leading to
destruction of the gastric mucosa barrier.'® The present
experiment showed that alcohol induced gastric mucosal
bleeding, ulcers, erosion, and inflammation. The visual
observations and histopathological examination of gastric
tissue showed that LP-ZS62 has a protective effect on the
gastric injury caused by alcohol.

Endogenous cytokines, such as epidermal growth fac-
tor, PGEs, and SS, occur in the gastric mucosa and surface
mucus barrier where they participate in the protective
response to injury. PGE2 is important for promoting the
recovery of gastric mucosal blood flow, inhibiting gastric
acid secretion, maintaining integrity of the gastric mucosa,
and increasing self-repair of damaged gastric mucosa.'”"'®
SS reduces mucosal damage and the inflammatory
response.'” The SS protective mechanism is generally
believed to be related to its inhibition of gastric acid,
pepsin, and other substances that stimulate mucosal injury.
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Table 2 The Gastric Injury Area and Gastric Injury Inhibitory
Rate of Mice

Group Gastric Gastric Gastric Injury
Area (cmz) Injury Area | Inhibitory Rate
(em?) (%)
Normal 1.992+0.58° 0.00+0.00* 100.00+0.00*
Model 26821064 * | 0.4090.17° 0.00+0.00°
LB 2.030+0.75 % | 0.181+0.031° 55.74+7.67¢
LP-ZS62 2.073+0.66 * | 0.065+0.021° 83.61+8.36°

Notes: Values are presented as mean # standard deviation (n = 8/group). **Mean
values with different letters in the same column are significantly different (P < 0.05).
LB: mice treated with 1.0 x 10° CFU/kg Lactobacillus delbrueckii subsp. bulgaricus; LP-
Z562: mice treated with 1.0 x 10? CFU/kg LP-ZS62.

The anti-inflammatory effect of SS is achieved by inhibit-
ing the production of pro-inflammatory cytokines.*>*' LP-
ZS62 increased the levels of PGE2 and SS to some extent,
which are protective factors in gastric mucosa, to enhance
the gastric mucosal barrier and protect the gastric mucosa
from alcohol-induced injury.

The gastric mucosal injury caused by alcohol is closely
related to increased ROS.** The gastric mucosa produces
a large amount of oxygen free radicals stimulated by
anhydrous ethanol and other chemicals, leading to lipid
peroxidation in gastric tissue cells and injury of the gastric
mucosa.”? SOD catalyzes disproportionation of superoxide
anion radicals to produce oxygen and hydrogen
peroxide.””> GSH-Px is the main enzyme that catalyzes
the oxidation of reduced GSH in the GSH redox cycle to
clear peroxide and hydroxyl radicals.”> MDA is a lipid
peroxidation product caused by ROS, and its content
reflects the peroxidation damage in gastric tissue.”* LP-
ZS62 increased the activities of SOD, GSH-Px, and GSH
to raise the ability of free radical scavenging and reduced
MDA content to inhibit lipid peroxidation of gastric
mucosa. The result showed that LP-ZS62 raised the anti-

oxidant capacity to inhibit oxidative stress, which played

a protective role in alcohol-induced gastric injury.

Figure 2 Histopathological observation of gastric tissue in mice of the different groups after staining with hematoxylin and eosin (H&E). (A) normal group; (B): model

group; (C): LB group; (D): LP-ZS62 group.
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Table 3 Gastric Tissue Levels of SOD, MDA and GSH in Mice of Each Groups

Group Normal Model LB LP-ZSé62
SOD (U/mgprot) 69.741+4.37% 50.11£1.76° 58.39£3.11° © 62.37+2.79* ©
MDA (nmol/mgprot) 1.0940.25% 3.66£0.24° 2.26£0.34" © 2.15£0.4* ©
GSH (umol/g prot) 2891+ 4.97* 10.33 £1.35° 16.69 + 1.80> € 21.54 £ 0.90™ ©

Notes: Values presented are the mean + standard deviation (n=8/group). *"“Mean values with different letters over the same row are significantly different (p<0.05). LB:

mice treated with 1.0 x 10° CFU/kg Lactobacillus delbrueckii subsp. bulgaricus; LP-ZS62: mice treated with 1.0 x 10° CFU/kg LP-ZS62.

Table 4 Serum Levels of GSH-Px, PGE2 and SS in Mice of Each Groups

Group Normal Model LB LP-ZSé62
GSH-Px (ng/L) 163.94£5.12° 113.99+9.82° 132.6143.96" 137.13£11.56> ©
PGE2 (ng/L) 559.11x11.98° 393.39+34.06° 435.89+28.73° 446.21£30.53* ®
SS (ng/L) 15.8%1.16™ © 9.27+0.88° 11.4620.66> 16.940.63°

Notes: Values presented are the mean * standard deviation (n=8/group). *“Mean values with different letters over the same row are significantly different (p<0.05). LB:
mice treated with 1.0 x 10° CFU/kg Lactobacillus delbrueckii subsp. bulgaricus; LP-ZS62: mice treated with 1.0 x 10° CFU/kg LP-ZS62.

Inflammation is the most direct manifestation of gastric
injury. Alcohol activates the immune system and causes
changes in inflammatory cytokines, such as TNF-a, IL-10,
and IL-6.%> 2" TNF-a is mainly produced by mononuclear
macrophage, which promotes the initiation and occurrence
of the Also, TNF-o is
a stimulating factor that promotes the assembly of neutro-

inflammatory  response.
phils at the injury site.?**° In the process of inflammation,
IL-6 activates neutrophils and lymphocytes at the inflam-
mation site and enhances self-destructive inflammation.*
IL-1B could be rapidly produced and released by a variety
of different immune cells and non-immune cells in
response to inflammatory signals, and plays an important
role in the regulation of acute and chronic inflammation as

an immune response amplifier.”!

IL-10 suppresses the
immune response through several methods, including pro-
moting the accumulation of tolerant macrophages and
dendritic cells, inhibiting the Thl-mediated immune
differentiation  of

response, and facilitating the

immunosuppressive T cells.”> LP-ZS62 decreased the
levels of the proinflammatory cytokines IL-6, IL-1p, and
TNF-0, and increased the anti-inflammatory cytokine IL-
10 to suppress inflammatory response, thereby alleviating
alcohol-induced gastric injury.

Inflammation and oxidative stress are inseparable in
the pathological process of alcohol-induced gastric injury.
ROS promote the production of a large number of pro-
inflammatory factors and enhance intracellular signaling
cascades, thereby intensifying inflammation and causing
tissue damage.**** Nrf2 is an important transcription fac-
tor that regulates oxidative stress response of cells, and
also a central regulator that maintains intracellular redox
homeostasis.>>*® The downstream antioxidant enzymes
encoded by the Nrf2 signaling pathway include GSHI,
CAT, SOD, and GSH-Px.*>® LP-ZS62 enhanced the
mRNA expression of the upstream gene Nrf2 and then
upregulated mRNA expression of the downstream antiox-
idant genes SODI, SOD2, GSH-Px, CAT, and GSHI,

Table 5 Serum Levels of TNF-a, IL-1p, IL-6 and IL-10 in Mice of Each Groups

Group Normal Model LB LP-ZS62
TNF-a (ng/L) 516.18+24.31% 714.41£43.15° 650.88+48.52 © 584.41£31.44" ©
IL-1B (ng/L) 28.96+4.3* 62.87+3.79° 43.59+5.44"> © 31.8+4.13* ©
IL-6 (pg/mL) 57.17+4.8* 127.17+6.48° 101.51£10.93> © 82.17+9.7* ©
IL-10 (pg/mL) 1152.37+39.22° 577.93+47.38° 745.63£52.93% € 756.85+£40.77* ©

Notes: Values presented are the mean * standard deviation (n=8/group). *“Mean values with different letters over the same row are significantly different (p<0.05). LB:
mice treated with1.0 x 10° CFU/kg Lactobacillus delbrueckii subsp. bulgaricus; LP-ZS62: mice treated with 1.0 x 10’ CFU/kg LP-ZS62.
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Figure 3 The mRNA expression levels of Nrf2, SOD1, SOD2, CAT, GSH-Px, and GSH | in gastric tissue of the different groups were investigated by RT-qPCR. The data are
shown as mean + SD (n = 8). *“Mean values with different letters are significant difference (p < 0.05).

thereby protecting against alcohol-induced gastric mucosal
injury via increasing the antioxidant capacity to inhibit
oxidative stress and inflammation.

Conclusions

This study confirmed that LP-ZS62 increased the level of
antioxidant and gastric mucosal defense factors, and inhib-
ited inflammation to protect stomach tissue. The LP-ZS62
protected the stomach from alcohol-induced damage may

be through an anti-oxidative mechanism. Therefore, LP-
7562 possesses a protective effect on the occurrence and
development of gastric injury induced by alcohol and has
the potential to be developed as a supplementary treatment
for alcoholic gastric injury.
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