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Dai et al.: Effect of Lactobacillus acidophilus Tablets on Helicobacter pylori Infected Atrophic Gastritis

To evaluate the effects of Lactobacillus acidophilus tablets based on quadruple therapy on intestinal flora and 
inflammatory response in patients with Helicobacter pylori-infected chronic atrophic gastritis is the objective 
of the study. The clinical data of Helicobacter pylori-infected patients with Helicobacter pylori-infected 
chronic atrophic gastritis were analyzed retrospectively and 90 patients who met the criteria of inclusion and 
exclusion were selected as subjects. The control group was treated with conventional quadruple therapy and 
the observation group was treated with compound Lactobacillus acidophilus tablets combined with quadruple 
therapy. The intestinal flora and inflammation of the patients were compared. The efficacy of 82 % (41/50) and 
96 % (p<0.05) were significantly higher in the post-treatment observation group than in the control group; the 
area of gastric lesion (0.85±0.17) was significantly lower than in the control group (p<0.05) and the digestive 
system symptoms score (3.23±1.13) was significantly lower than in the control group (6.67 %). Gastrointestinal 
function score (4.63±1.39) and Helicobacter pylori eradication rate (47/50) were significantly higher (94 %) 
in the observation group than in the control group, p<0.05; tumor necrosis factor alpha, (23.39±6.20 µg/ml) 
and interleukin-6 (15.39±6.41 µg/ml) were significantly lower than that in the control group and gastrin level 
(1.78±0.19 nmol/l) was significantly higher. Compound Lactobacillus acidophilus tablets based on quadruple 
therapy for the treatment of Helicobacter pylori-infected chronic atrophic gastritis can well eradicate 
Helicobacter pylori, control intestinal inflammation, improve intestinal flora and reduce clinical symptoms 
and signs of patients. 
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Chronic atrophic gastritis is a common clinical 
disease of the digestive system in which atrophy or 
even loss of the intrinsic glands of the gastric mucosa 
is the main pathological feature and the clinical 
symptoms are abdominal distention, abdominal pain 
and belching[1]. Among the many causes of chronic 
atrophic gastritis, Helicobacter pylori (Hp) infection 
is the main cause of the disease. Hp infection not 
only increases the incidence of gastrointestinal 
diseases such as gastritis and peptic ulcer, but also 
increases the possibility of gastrointestinal diseases 
becoming cancerous, which poses a great threat to 
the life and health of patients, so the eradication of 
Hp has become the key to the clinical treatment of 

atrophic gastritis.

At present, the main clinical treatment option for 
Hp eradication is quadruple therapy, but the long-
term use of quadruple therapy will significantly 
increase the antibiotic resistance rate, affect 
patient’s medication compliance and reduce the 
success rate of Hp eradication treatment, and when 
two antibiotics are used in combination therapy, 
it will lead to the dysbiosis of patient’s intestinal 
flora and cause antibiotic-related gastrointestinal 
adverse reactions such as diarrhea[2]. The compound 
Lactobacillus acidophilus is a compound prepared 
with the following main ingredients like Chinese and 
Japanese strains of Lactobacillus acidophilus powder, 
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Streptococcus faecalis and Bacillus subtilis powder[3], 
and in clinical practice compound Lactobacillus 
acidophilus tablets are indicated for patients with 
intestinal flora dysbiosis and the resulting symptoms 
of related intestinal dysfunction. The aim of this 
study was to investigate the efficacy of Lactobacillus 
acidophilus tablets in combination with quadruple 
therapy in the treatment of Hp infection.

MATERIALS AND METHODS

General data:

We have selected and retrospectively analyzed 
the clinical data of 90 patients with Hp-infected 
atrophic gastritis admitted in our hospital. Patients 
in the control group received conventional quadruple 
therapy and patients in the observation group 
received compound Lactobacillus acidophilus tablets 
combined with quadruple therapy.

Control group include male and female in the ratio of 
25:20, age (51.23±11.35) y, Body Mass Index (BMI) 
(22.54±3.11) kg/m2, duration of disease 6 mo~5 y 
and classified according to the degree of atrophy of 
intrinsic glands of gastric mucosa which also include 
31 patients of mild, 11 patients of moderate and 3 
patients of severe. 

Observation group include male and female in the 
ratio of 26:19, age (52.58±9.13) y, BMI (21.34±3.15) 
kg/m2, duration of disease 5 mo~6 y and classified 
according to the degree of atrophy of intrinsic glands 
of gastric mucosa which also include 27 patients 
of mild, 13 patients of moderate and 5 patients of 
severe. The general data of the two groups were not 
statistically significant (p>0.05) and the conditions 
for the study were available.

Selection of subjects:

90 patients with Hp-infected atrophic gastritis who 
were admitted to our hospital were selected as the 
study subjects.

Inclusion criteria: According to the inclusion 
criteria[4], patients met the diagnostic criteria of 
chronic atrophic gastritis and were diagnosed and the 
results of 13C urea breath test were Hp (+); patients 
were aged 18-60 y and had not used Hp eradication 
therapeutic drugs in the recent past; patients did not 
have serious cardiac, hepatic or renal insufficiency; 
patients did not have psychiatric diseases, no 
serious cognitive dysfunction and could accept the 
investigation. 

Exclusion criteria: Patients had received drugs such 
as proton pump inhibitors and antibiotics within 1 
mo; patients had a history of upper gastrointestinal 
surgery; patients were combined with serious 
diseases of other systems or had malignant tumors; 
patients had serious gastrointestinal symptoms such 
as pyloric obstruction, perforation and cancerous 
ulcers; patients were allergic to the drugs used in 
this study and patients had serious adverse reactions 
while receiving treatment[5].

Treatment methods:

Patients in the control group were treated with 
conventional quadruple therapy, 20 mg of 
rabeprazole (State drug quantifier H20110076, 
Zhuhai Rundu Pharmaceutical Co, Ltd, specification 
20 mg/capsule)+1.0 g of amoxicillin capsule 
(State drug quantifier H44021351, Zhuhai Federal 
Pharmaceutical Co. H20040661, Hainan Wipson 
Pharmaceutical Biotechnology Co., Ltd., specification 
250 mg/capsule)+0.6 g bismuth potassium citrate 
capsule (State drug quantifier H10983186, Suzhou 
Dongrui Pharmaceutical Co., Ltd., specification 0.3 
g/capsule, containing 110 mg of bismuth)[6], orally, 
once in the morning and once in the evening, with 
warm water, for 2 w of continuous treatment.

Patients in the study group were treated with 
Lactobacillus acidophilus tablets (State Drug 
Administration H20110801, manufacturer: Tonghua 
Jinma Pharmaceutical Group Co., Ltd., 0.5 g/
tablet) on the basis of the control group[7], 1 g of 
Lactobacillus acidophilus tablets, taken orally, 3 
times a day, with warm water for 2 w.

Observation indexes and evaluation methods:

The patients were examined at the end of treatment 
and the treatment effect was evaluated in terms of 
inflammation, symptoms and signs, which were 
divided into three parts like significant effect-The 
active inflammation of gastric mucosa disappeared in 
patients and clinical symptoms and signs disappeared, 
and the results of 13C urea breath test were negative in 
patients after treatment[8]; effective-Microscopically 
visible gastric mucosal lesions were reduced by half 
compared with those before treatment and clinical 
symptoms and the 13C urea breath test result was 
negative or changed from strong positive to weak 
positive; invalid-The clinical symptoms and signs 
did not improve after treatment, and the 13C urea 
breath test result was still positive after treatment.
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The subject patients were examined using painless 
gastroscopy before and after treatment, respectively 
and the area of the lesion was measured and counted.

Digestive symptoms and gastrointestinal function 
were scored by the researcher before and after 
treatment for both groups of patients, and the 
scores included the patient’s urine and stools and 
gastrointestinal digestion level after treatment.

According to the Guidelines for Clinical Research 
on Drug Use (Trial)[9] and the Expert Opinion on the 
Treatment of Chronic Gastritis[10], the scores of each 
symptom and the final total scores were compared 
between the two groups of patients before and after 
treatment, in which the scored symptoms included 
epigastric pain, epigastric fullness and body fatigue, 
and the classification and score of each symptoms 
were none (0 points), light (1 point), moderate (2 
points) and severe (3 points).

The 13C urea breath test and clinical observations[11] 
were performed by the researchers on both groups 
before and after treatment to compare the Hp 
eradication rate as well as the incidence of adverse 
effects.

After 2 w of treatment, 4 ml elbow venous blood 
samples were drawn from the subject patients 
in fasting state and the collected samples were 
processed by centrifugation at 3200 r/min by 
laboratory personnel, and the supernatant was taken 
after 15 min, and the serum levels of Interleukin-6 
(IL-6), Tumor Necrosis Factor alpha (TNF-α) and 

Gastrin (GS) levels were measured by enzyme-linked 
immunosorbent assay[12].

Statistical analysis:

In this study, patients with incomplete clinical 
data were treated as missing values. Count data 
are expressed as percentage of frequency (%) and 
measurement data are expressed as mean±standard 
deviation (x±s). According to random, double-
blind method for two groups, using Kruskal-Wallis 
nonparametric rank and inspection, comparison 
between groups of different curative effect of count 
data and statistics was calculated. Least Significant 
Difference (LSD)-t method was used for pairwise 
comparison of measurement data between the two 
groups and p<0.05 was considered statistically 
significant.

RESULTS AND DISCUSSION
Comparison of treatment effects between the 2 groups 
was shown in fig. 1. We found that 82.00 % (41/50) 
of significant effect and 96.00 % of total effective 
rate in the observation group were significantly 
higher than those in the control group, p<0.05.

Comparison of gastric lesion area before and after 
treatment in 2 groups was shown in fig. 2A-fig. 
2D. Before treatment, the difference between the 
two groups was not statistically significant, p>0.05 
and after treatment, the gastric lesion area in the 
observation group (0.85±0.17 cm2) was significantly 
lower than that in the control group, t=20.824, 
p<0.05.

Fig. 1: Comparison of treatment effects between the two groups, (  ) Observation group and (  ) Control group
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Comparison of digestive system symptoms and 
gastrointestinal function scores between the two 
groups before and after treatment was shown in fig. 
3. The difference between the two groups before 
treatment was not statistically significant, p>0.05; 
the digestive system symptoms scores (3.23±1.13) 
in the observation group was significantly lower 
than that in the control group after treatment; the 
gastrointestinal function scores (4.63±1.39) in the 
observation group was significantly higher than that 
in the control group after treatment, t=10.768, 8.479, 
p<0.05.

Comparison of the scores of each symptom in the 
2 groups after treatment was shown in fig. 4. They 

include epigastric pain (1.13±0.28), epigastric 
fullness (1.09±0.42), body fatigue (1.10±0.33) and 
total scores (3.32±0.38) were significantly lower 
in the observation group than in the control group, 
p<0.05.

Comparison of Hp eradication rate and incidence 
of adverse reactions between the two groups was 
shown in Table 1. Hp eradication rate of 94.00 % 
(47/50) in the observation group was significantly 
higher than that in the control group; the incidence of 
adverse reactions in the observation group was 6.00 
% significantly lower than that in the control group, 
χ2=7.825, p<0.05.

Fig. 2: Comparison of gastric lesion area before and after treatment in the two groups (cm2)
Note: (A) The lesion area of the observation group was significantly different before and after treatment; (B) The lesion area of the control group 
under gastroscopy was significantly different before and after treatment; (C) There was no significant difference in the area of lesion under  
gastroscopy between the two groups before treatment and (D) The difference of gastric lesion area between the two groups after treatment was 
statistically significant
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Fig. 3: Comparison of digestive system symptoms and gastrointestinal function scores before and after treatment in the two groups
Note: (A) Digestive symptom score before treatment between the two groups; (B) Digestive symptom score after treatment between the two groups; 
(C) Comparison of gastrointestinal function scores between the two groups before treatment and (D) Gastrointestinal function score after treatment 
between the two groups 

Fig. 4: Comparison of (A) Symptom scores and (B) Total integral scores between the two groups after treatment

Group Patients Hp eradication rate Incidence of adverse reactions

Observation group 50 47 (94.00) 3 (6.00)

Control group 40 29 (72.50) 11 (27.50)

χ2 - 7.820 7.820

p - 0.005 0.005

TABLE 1: COMPARISON OF Hp ERADICATION RATE AND INCIDENCE OF ADVERSE REACTIONS BETWEEN 
THE TWO GROUPS [n (%)]

Comparison of inflammatory factors and GS levels 
in the 2 groups was shown in Table 2. TNF-α 
(23.39±6.20 µg/ml) and IL-6 (15.39±6.41 ng/ml) 
were significantly lower in the observation group 
than in the control group and GS (1.78±0.19) nmol/l 
was significantly higher in the observation group 
than in the control group, p=0.000.

Chronic aesthetic gastritis is characterized by a high 
recurrence rate and long disease duration[13], and its 
pathological features are limited dystrophy of the 
intrinsic mucosal glands and a thickened mucosal 
layer[14], a common chronic disease of the digestive 
system. However, long-term application may cause 
antibiotic resistance in patients and it may also 
cause dysbiosis of intestinal flora and intestinal 
dysfunction in patients[15], which is not suitable for 

improving patient’s compliance with medication and 
promoting recovery from the disease. It has been 
shown that Lactobacillus acidophilus tablets can 
decompose sugars in the intestine, accelerate the 
production of lactic acid[16] and promote the return 
of intestinal acidity to normal levels, inhibit the 
growth of intestinal pathogenic bacteria, the control 
of intestinal inflammation and maintain intestinal 
flora in a balanced state, improving intestinal flora 
dysbiosis and intestinal dysfunction. 

The present study showed that after using compound 
Lactobacillus acidophilus tablets combined with 
quadruple therapy for chronic atrophic gastritis, the 
remarkable therapeutic effect, total effective rate, 
Hp elimination rate and gastric lesion area were 
significantly high in the observation group than in 
the control group. 
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It has been demonstrated that probiotics can regulate 
the microecological imbalance of human body 
and repair the damages of chemical, biochemical 
and immune barriers in the intestinal tract caused 
by Hp infection[17], helping to restore the defense 
function of the digestive system to normal levels and 
facilitating the eradication of Hp. At the very same 
time, compound Lactobacillus acidophilus tablets 
may accelerate the production of lactic acid in the 
intestinal tract after the decomposition of sugar 
substances in the intestinal tract and increase the 
acidity of the intestinal tract, which on the one hand 
can discourage the colonization and adhesion of Hp in 
the gastro-intestinal mucosa, discourage the growth 
and reproduction of Hp, protect the mucosal barrier 
of the intestinal tract, to improve the gastrointestinal 
motility and secretion function, and on its other 
hand, inhibit the growth and reproduction of other 
pathogenic bacteria in the intestinal tract to a certain 
extent. So compound Lactobacillus acidophilus 
tablets combined with quadruple therapy treatment 
can effectively eradicate Hp[18], control intestinal 
inflammation, reduce the clinical symptoms and signs 
of patients, and achieve good therapeutic effects.

After treatment, the occurrences of adverse reactions 
and digestive system symptoms, such as epigastric 
pain and epigastric fullness, as well as the overall 
scores were significantly lower in the observation 
group and the ratings of gastrointestinal function were 
significantly higher than those in the control group. 
This is due to the fact that compound Lactobacillus 
acidophilus tablets contain Lactobacillus acidophilus, 
which can attach to the intestinal mucosa and on the 
one hand can play a protective role in protecting 
the intestinal mucosa by secreting a variety of 
bioactive substances with immunomodulatory, 
antioxidant and antibacterial effects, as extracellular 
polysaccharides, acidic polysaccharides, surface 
proteins and lactic acid[19], and enhance the immunity 
of the intestine. On the other hand, it can promote the 
secretion of immunoglobulins by intestinal mucosal 
cells, which in turn regulates the intestinal flora and 
promotes the recovery of intestinal function. At the 

same time, compound Lactobacillus acidophilus 
tablets contain Bacillus subtilis and Streptococcus 
faecalis, both of which are aerobic bacteria, so they 
can reduce the amount of oxygen in the intestine[20], 
provide favorable environmental conditions for 
the growth and reproduction of anaerobic bacteria 
in the intestine, increase the content of the normal 
intestinal flora, improve the dysfunctional condition 
of the gastrointestinal tract and effectively solve the 
problems caused by the combined application of 
antibiotics in quadruple therapy. At the meantime, 
the compound Lactobacillus acidophilus tablets 
decompose sugar substances in the intestinal tract, 
promote lactic acid production and improve intestinal 
acidity, which is also conducive to strengthening the 
eradication treatment of Hp by quadruple therapy, 
improving the gastrointestinal function of patients 
and alleviating the symptoms of digestive tract.

After treatment, TNF-α and IL-6 in the observation 
group were markedly lower than those in the control 
group and GS was dramatically higher than that in the 
control group. It has been confirmed that Lactobacillus 
acidophilus in compound Lactobacillus acidophilus 
tablets can colonize the intestine, which can activate 
the activity of macrophages in the body[21], promote 
the destruction of pathogenic microorganisms in 
the gastrointestinal tract, induce non-specific and 
specific immunity in the body, not only improve the 
anti-infection and the immune function of the body, 
but also inhibit the generation and proliferation of 
cancer cells. Compound Lactobacillus acidophilus 
films also contain bifidobacteria, which can down-
regulate the expression of Fas/Fas Ligand (FasL) in 
the body[16], reduce the level of free radicals, inhibit 
oxidative stress, increase the activity of antioxidant 
enzymes, reduce the release of inflammatory 
mediators such as IL-6 and TNF-α in the body, 
improve serum GS levels, reduce the inflammatory 
response and regulate intestinal immunity[22].

In conclusion, the treatment of Hp-infected chronic 
atrophic gastritis based on quadruple therapy 
with compound Lactobacillus acidophilus tablets 

Group Patients TNF-α (µg/ml) IL-6 (ng/ml) GS (nmol/l)

Observation group 50 23.39±6.20 15.39±6.41 1.78±0.19

Control group 40 42.69±7.71 33.59 ±10.59 1.12±0.41

t - 13.086 9.863 9.798

p - 0.000 0.000 0.000

TABLE 2: COMPARISON OF INFLAMMATORY FACTORS AND GS LEVELS BETWEEN THE TWO GROUPS 
(x̄±s)
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can eradicate Hp very well, control intestinal 
inflammation, improve intestinal flora and reduce 
clinical signs and symptoms of patients.
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