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A study on the changes of intestinal flora in patients with HP — positive gastric ulcer

after treatment with rabeprazole capsule combined with aluminum phosphate gel
based on metagenomics
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Abstract: Objective  To investigate the changes of intestinal flora in
patients with Helicobacter pylori (HP) positive gastric ulcer treated with
rabeprazole capsule combined with aluminum phosphate gel based on

TEE B A W17 (1980 — ), 2o, &I E AR BRI, metagenomics. Methods Patients with HP — positive gastric ulcers were
FEE NGBy T ISR A
BIEEE B o ) .
MP. 13636959013 were randomly divided into the combined group and the control group.

selected who were admitted from January 2022 to December 2024. They
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combined group received combined treatment with rabeprazole and aluminum phosphate gel. The model efficacy and
key biomarkers for distinguishing patients in different treatment groups were detected using a linear kernel — based
support vector classification (SVC) model and recursive feature elimination (RFE). The association between microbial
abundance and clinical continuous indicators was detected using a support vector regression factor model (SVR). The
Kyoto Encyclopedia of Genes and Genomes ( KEGG) functional enrichment analysis was used to detect the metabolic
and signaling pathways enriched by the differentially expressed genes in the intestinal microbiota. The clinical efficacy
of the two groups was compared, and the safety was evaluated. Results A total of 130 patients were enrolled in the
study, with 65 patients in each of the combined group and the control group. The intestinal microbial diversity in the
combined group was significantly higher than that in the control group (P <0.05). Using RFE to further distinguish
between the two groups, the area under the curve (AUC) was 0. 80. Among the patients in the combined group, the
levels of 10 metabolites were elevated. Through multi — omics integrated analysis of the fecal samples of the two groups
of patients, it was found that the AUC of combining specific microbial communities and fecal metabolites analysis was
0. 85, with higher accuracy than using microbial community or metabolite analysis alone, and the statistical difference
was statistically significant (P <0.05). SVC and SVR analysis showed that the intestinal inflammation of patients was
related to the composition of specific microbial communities. A metabolic reaction network diagram was constructed
based on KEGG. The results showed that the levels of arginase, protein phosphatase, and tyrosine phosphatase were
higher in patients with positive HP gastric ulcers. The ulcer healing rates in the combined group and the control group
were 95.38% (62 cases/65 cases) and 83.08% (54 cases/65 cases) , respectively. There was statistically significant
difference between the two groups (P < 0.05). The incidence of adverse drug reactions was 10.77% (7 cases/
65 cases) in the combined group and 16.92% (11 cases/65 cases) in the control group. There was no statistically
significant difference between the two groups (P >0.05). Conclusion The treatment plan of rabeprazole combined
with aluminum phosphate gel can enhance the diversity of intestinal microorganisms, promote the secretion of microbial
metabolites, effectively improve the intestinal flora, and facilitate the recovery of patients.
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Table 1 General Information of patients in the two groups(x %s)

Item Combined(n =65) Control(n =65)
Age( years) 48.91 +£7.22 50.74 +5. 86
Sex ( male/female ) 32/33 34/31
Aleohol consumption history( yes/no) 36/29 33/32
Hypertension history ( yes/no) 38/27 36/29
Smoking history ( yes/no) 39/26 35/30
Diabetes history( yes/no) 19/46 21/44
Dietary preferences ( hard/soft) 48/17 50/15
Marital status( married/unmarried ) 49/16 47/18
Dietary habits ( regular/irregular) 30/35 35/30
Gastric ulcer diamete( mm) 9.54 £1.31 9.75 +£1.43
Gastric ulcer staging( A1/A2) 41724 36/29
Clinical symptoms

Gastric pain 19 21

Anorexia 20 21

Postprandial abdominal distension/

26 23

Gastric discomfort

MOT(ng - L™1)
PG(pg - L")
EGF(pg - mL~")

316.49 +£39.25
107. 38 +15. 67
100. 06 +13. 57

319. 84 +38.26
105. 41 +15.29
102.29 +14. 19

TFF1(ng - mL™") 7.91 +1.37 8.08 +1.24
BMI(kg - m~?) 23.53 £2.03 22.44 +2.11
SBP( mmHg) 105.27 +£3.30 104.76 +3.90
DBP(mmHg) 66.98 +2. 86 67.56 £2.95
HR (time + min ") 78.01 £5. 14 77.03 £5.16

MOT: Motilin; PG; Pepsinogen; EGF: Epidermal growth factor; TFF1.
Trefoil factors 1; BMI: Body mass index; SBP: Systolic blood pressure;
DBP: Diastolic blood pressure; HR; Heart rate; Control group: Oral ad-
ministration of rabeprazole enteric — coated capsules was used to treat HP —
positive gastric ulcer; Combined group: Oral administration of rabeprazole
enteric — coated capsules and aluminum phosphate gel simultaneously for the

treatment of HP — positive gastric ulcer.
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ovalerate ) , = G EHH ( Sucralose ) | £ iR ( Acetate ) | 75 N2
% ( Xanthine) |, [ig ( Caproate ) | [ /% ( Valerate ) | B %t
BEFAMR ( Methylsuccinate ) | [7] #% 14 ( Homarine ) |3 5
Mz (Malate ) 10 FACEPI KT, W 2,
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Table 2

Comparison of intestinal microbiota diversity in two

groups of patients(x £s)

Item Combined(n =65) Control(n =65)
Shannon — wiener index 3.98£0.59 2.79 £0. 64
Lactate( wmo + g~') 4.18 +0.87 " 2.45 +0.51
5 — Aminovalerate( wmo + g~') 1.95+0.42" 1.08 +0. 31
Sucralose( pumo + g =) 0.72 £0.18* 0.350.11
Acetate(pmo + g~!) 24.67 £4.55* 15.32 £3.21
Xanthine( pmo - g~") 1.54+0.33 " 0.89 £0.25
Caproate(pmo + g~ ") 2.33£0.51* 1.22 £0.28
Valerate( umo + g~!) 1.41 £0.29* 0.78 +0. 19
Methylsuccinate( wmo + g=') 1.03 £0.24 0.56 £0. 15
Homarine( pmo + g~ ') 0.85+0.21" 0.41+0.12
Malate(wmo + g=!) 2.88 +0.62* 1.65 +0. 38

Compared with control group, * P <0. 05.

x3 ZUNFEASTIZ FEA(AUCS) LK
Table 3 Comparison of area under the curves( AUCs) in multi —

omics integration analysis

Analytical method AUC 95% CI

Microbiota only 0.75 0.70 -0. 80
Metabolites only 0.73 0.68 -0.78
Microbiota + metabolites ( multi — omics) 0.85 0.81 -0.89
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Metabolic reaction network diagram of the intestinal microbiota
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x4 2HBEIFRILE(n, % )
Table 4 Comparison of therapeutic effects between the two groups

of patients(n,% )

Ttem Combined(n =65) Control(n =65)
Markedly effective 50(76.92) " 35(53.85)
Effective 12(18.46) 19(29.23)
Ineffective 3(4.62) 11(16.92)

Compared with control group, * P <0. 05.
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