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[Abstract] Objective To investigate the in vitro inhibitory and bactericidal activities of the trans-2-decenal
compound against Helicobacter pylori (H. pylori) and explore its potential mechanism. Methods The minimal inhibitory
concentration (MIC) and minimal bactericidal concentration (MBC) of trans-2-decenal against H. pylori clinical isolates
and the standard strain ATCC43504 were determined using the broth microdilution method. Changes in MIC values were
monitored to assess drug resistance in H. pylori induced by continuous treatment with trans-2-decenal. The synergistic
antibacterial effect of combining trans-2-decenal with antibiotics such as metronidazole (MTZ), clarithromycin (CLA),
amoxicillin (AMX), and levofloxacin (LEV) was evaluated using the fractional inhibitory concentration index (FICI).
After treating standard H. pylori strains with trans-2-decenal, scanning electron microscopy, transmission electron
microscopy, crystal violet staining, the semi-solid puncture method, and the Berthelot method were used to assess the
effects of trans-2-decenal on the morphology, cell structure, migration, and urease activity of H. pylori. Results The MIC
range for clinically resistant H. pylori strains C907, C101, R1, R2, R4, R10, R16, R24, R36, and R40 was 8-16 pug/mL, with
an MBC range of 16-32 pg/mL. The MIC for the H. pylori standard strain ATCC43504 was 16 pg/mL, with an MBC of 16
pg/mL.Trans-2-decenal inhibits H. pylori at low concentrations for short durations and does not easily induce H. pylori
resistance. Trans-2-decenal reduces the required dosage of antibiotics (metronidazole and levofloxacin), showing an
additive effect. Trans-2-decenal alters the shape of H. pylori and promotes bacterial rupture. Furthermore, Trans-2-

decenal exerts its effects by altering H. pylori morphology, inducing bacterial rupture, inhibiting biofilm formation,
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reducing the number of mature biofilms, and decreasing urease activity and H. pylori migration ability. Conclusion

Trans-2-decenal may inhibit H. pylori in vitro through multiple mechanisms and is unlikely to promote the development

of H. pylori resistance.
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Table 1 In vitro MIC and MBC values of Trans-2-decenal against H.

pylori strains

H. pylori strain MIC/(ug/mL) MBC/(ug/mL)
R1 8 32
R2 16 32
R4 16 16
R10 16 16
R16 16 32
R24 8 32
R36 16 16
R40 16 16
C101 16 32
C907 16 32
ATCC 16 16

A 64 pg/mL
32 ug/mL
10 @ 16 pg/mL

| ¢ Negative control
¥ Positive control
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0
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Fig 1 in vitro antibacterial curve (A) and bactericidal curve (B)of Trans-2-decenal against H. pylori
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Fig 2 Effect of Trans-2-decenal on the resistance of clinical strain C101 and standard strain ATCC43504 of H. pylori
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Table2 In Vitro bacteriostatic effects of combination therapy with Trans-2-decenal and four common antibiotics used in H. pylori eradication

treatment
MIC/(ug/mL)
H. pylori Antibiotic A Antibiotic B FICI Interaction
A B A+B
AMX Trans-2-decenal 2 16 1+16 1.5 Irrelevant effect
MTZ Trans-2-decenal 16 16 4+16 1.25 Irrelevant effect
co LEV Trans-2-decenal 16 16 2+16 1.0625 Irrelevant effect
CLA Trans-2-decenal 32 16 4+16 1.25 Irrelevant effect
AMX Trans-2-decenal 0.0625 8 0.0039 +8 1.0624 Irrelevant effect
MTZ Trans-2-decenal 64 8 4+8 1.0625 Irrelevant effect
o LEV Trans-2-decenal 16 8 1+8 1.0625 Irrelevant effect
CLA Trans-2-decenal 0.0156 8 0.0005+4 0.5313 Synergistic effect
AMX Trans-2-decenal 0.25 16 0.0156 + 16 1.0625 Irrelevant effect
MTZ Trans-2-decenal 32 16 8+8 0.75 Synergistic effect
e LEV Trans-2-decenal 32 16 4+16 1.125 Irrelevant effect
CLA Trans-2-decenal 32 16 1+16 1.0625 Irrelevant effect
AMX Trans-2-decenal 0.0625 16 0.0039+16 1.0625 Irrelevant effect
MTZ Trans-2-decenal 64 16 32+4 0.75 Synergistic effect
ATCC43504
LEV Trans-2-decenal 0.25 16 0.0156+16 1.0625 Irrelevant effect
CLA Trans-2-decenal 0.03125 16 0.0020+8 0.5624 Synergistic effect

Irrelevant effect: There is no mutual influence between the two. Synergistic effect: When the two drugs are used together, the overall effect equals the sum of

the effects of each drug used alone.
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Fig 3 Trans-2-decenal alters the morphology (A) and ultrastructure (B)
of H. pylori standard strain ATCC43504
The area marked by the yellow circle shows ruptured bacterial cells. The
blue arrow indicates that the shape has changed from the typical curved rod-like

form to a spherical shape.
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A, Inhibition of ATCC43504 biofilm formation by trans-2-decenal; B, Inhibition of mature ATCC43504 biofilm by Trans-2-decenal. n=3, P <0.05," P < 0.001, vs.

control.
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