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Effects of Helicobacter pylori gastric acid hyposecretion on duodenal microbiota and short-chain fatty
acid metabolism in chronic gastritis

CHEN Zhou, CHEN Ke, SI Shuping, ZHAO Jiamin, SHEN Yao, AN Fangmei (Department of
Gastroenterology » Wuxi People’s Hospital Affiliated to Nanjing Medical University, Wuxi 214000, Jiangsu .,
China) ™™

Objective To investigate the effect of abnormal gastric acid secretion caused by Helicobacter pylori (Hp)
infection on duodenal microbiota and short-chain fatty acids levels in patients with chronic gastritis.  Methods A total of
100 subjects were enrolled in the Hp positive group (n=35), Hp negative group (n=235) and healthy control group (n=
30). The basal and maximum gastric acid secretion, serum Helicobacter pylori-specific IgG and pepsinogen were
measured. The duodenal mucosa and lavage fluid were collected for 16S rRNA high-throughput sequencing and SCFAs
concentration quantitative analysis. The clinical indicators, microbial diversity and SCFAs were compared among the
groups,and the Spearman method was used to evaluate the correlation. Results The basal gastric acid secretion (3. 18
40.49 mEq/h) and maximum gastric acid secretion (19. 72+2. 93 mEq/h) of the Hp positive group were significantly
higher than those of the healthy control group (2.49=£0.47 mEq/h,16.38%2. 89 mEq/h,both P<(0.01). The serum
Helicobacter pylori-specific IgG was also significantly increased (45.89 £ 10, 02 U/mL vs. 18.33=+5. 21 U/mL,P <<
0.001). The duodenal Shannon index (2. 45740, 36) and observed OTUs (190, 34+24. 97) of the Hp positive group were
lower than those of the healthy control group (2. 82+0. 32 and 214. 76 £18. 51.both P<C0. 01). The levels of acetate,
propionate and butyrate in the Hp positive group were (55, 68 7. 95), (14, 62+ 2, 82) and (9. 98+ 1. 91) mmol/L,
respectively, which were significantly higher than those in the healthy control group (48. 9245.84,12.06+2.51 and 7. 96
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41. 49 mmol/L, respectively.all P<C0. 01). Spearman analysis showed that basal gastric acid secretion was positively

correlated with acetate and propionate (p=0. 37, P = 0. 004; p=0. 30, P = 0. 021); Hp-specific 1gG was positively

correlated with butyrate (p=0.28,P =0.028) and negatively correlated with the Shannon index (p=-0.31,P =0.013).

Conclusion Hp infection not only aggravates the disorder of gastric acid secretion,but also has a significant impact on

the duodenal microecological structure and short-chain fatty acid metabolism. Gastric acid secretion is positively correlated

with acetic acid and propionic acid.and Helicobacter pylori infection indicators are also closely related to butyric acid and

bacterial diversity.

[Keywords] Helicobacter pylori;gastric acid secretion;duodenal microbiota;short-chain fatty acids;chronic gastritis
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Table 1 General demographic and clinical baseline data
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Table 2 Comparison of gastric acid secretion function
and serological indicators

- Hp M4l Hp B4 i X R 24

73

fithr (n=3) (n=35) (n=30) Fii P
EMERAWE (mEq/h)  3.1840.49  2.9940.54  2.49£0.47 8,214 0,005

RABMMLE (mEq/h) 19.7242,93  17.71+£3.24  16.38+2.89 6,395 0,003
HP 5 54k 1gG(U/mL)  45.89410,02 21,924 7,98 18.33%£5.21 12,104 0,001
BEMER [(ng/mL)  84.77% 9.36 80.36% 7.62 74.65£7.18  5.217 0,007
BEAMKE N(ng/mL)  9.63% 1,98 8,13+ 1.78  7.25+ 1.49  11.426 0.001

B/% (n) 18/17 16/19 14/16 1*=0.152 0.697
(%) 45, 128,66 43.9918.79  44.83£9.21  F=2.383 0.097
BMI (kg/m*) 23.25+1.52  22.89£1.94 22.73£2.08 F=1.942 0.148

M7 HWE (pg/mL)  94,62+14,88 89.77+15.03 88.93+14.49 F=2.666 0.075
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Fig.1 Comparison of gastric acid secretion function
and serological indicators

3% Hp F¢ 5 M 1gG /KEAE 3 4 2 7 & (F
=12.104,P =0.001), ZHEILK 5. Hp HEHE
HP BAE4H (¢ =10. 660, P<C0.001) & Hp FAME4 5 il
FEXT R4 (1 =13. 260, P<C0. 001) 2 % ¥4 58 i1 2% &
s Hp FAM: 4 5 fd B % BB 41 2% % 4 Bonferroni & 1F
G ER G E X (P=0.135), BEABHREIS
B R I AR 2RI A ST EE L (Fug =
5.217,Fpen=11.426,% P<C0.05), H v Hp FHMEH
55 {0 BRZH BE A B 09 25 S5 0 S WY 8 (2 p = 3. 928,
Lpon=5.227,% P<C0.001), #{k b, Hp FHEHTEZL
R b I AR R BR AL 4 AR A Hp B4



. 1252 -

¥R R ORE M F RS

Journal of Pathogen Biology

2025 4 10 H 55 20 5 10 )
Oct. 2025, Vol. 20,No. 10

S MG v R B FR R W T R TR JER L AT R X LA R
WA ZRE S 2 R 3 ok R b B3R L Y B2 )
3 WEVHSHEESEREELER

3 4 X AL 1 Shannon 18 . Simpson 18 %
Observed OTUs ¥ fFE 25 (K 2), Shannon 851 %
S FE(F=6.928,P=0.002), Z & &4 E TR
Hp PHPEAL Sf@ X Il 2 5 W 3% (¢ =3. 591, P =
0.002), Hp BAME 40 5 fift X IR 4 22 SRR A e i 2# &
X (t=2.686,P=0.025),Hp P45 Hp Bt =
22 5 64 it % & X (¢+ = 0. 905, P = 0. 371),
Simpson 8 #( 7F 3 M INFESZ It %2 R (F =
5.347,P=0.006) , Hp A4 41 5 5 X B 41 19 22 57 i
I (1 =3.109, P =0.009), Observed OTUs %
H BRI (F =8.635,P<C0.001), H:vh Hp B
P4 5 f R X B4 22 7 B 3 (¢ = 4. 012, P <<0. 001),
Hp BAME4Lm T kKF. W3R 3. FEARTE B Z AP
iR PCoA (3 F Bray-Curtis BB 7 374G 3
AR W45 2% 5, PERMANOVA #6 5 R 2
) 2% 5 3 (F=3.261,P=0.001),Hp FHIE4 S Hp
FF 1 2 A X HEZ A 32 AR bRl AR A — R B )
(K 2),

RI oZHUEINER

Table 3« diversity analysis results
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Shanmon 480 2.4540.36  2.6040.35  2.8240.32  6.928 0,002
Simpsonél  0.80£0.10  0.84+0.12  0.90+0.10 5347  0.006

Observed OTUs  190.34£24.97  201.22£19.56  214.76=18.51  8.635 <C0.001
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Fig. 2 Diversity and differential abundance of duodenal microbiota
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Table 4 Comparison of short-chain fatty acids among groups

@fﬂﬂﬁﬁmﬁ Hp FE4L Hp BIHE4 xS IR 4L Fif Pl
(mmol/L) (n=35) (n=35) (n=30)
L 55.6847.95 52,1446, 90 48,9245, 84 7.892 0.001
(k17 14,6242.82 13.5843.03 12,0642.51 5.624 0.005
Th 9,98£1.91 9.18+1.73 7.9641.49 8.263  <€0.001
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Fig.3 Comparison of short-chain fatty acids among groups
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