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Abstract: Objective To investigate the microbiological characteristics of bile in patients with common bile duct stones alone or
comorbid with juxtapapillary duodenal diverticula (JPDD). Methods A prospective study was conducted among 30 patients with
common bile duct stones who were admitted to Department of Gastroenterology, Hebei General Hospital, from January to May
2024, and according to the presence or absence of JPDD, they were divided into JPDD group and simple common bile duct stones
group (CBD group) , with 15 patients in each group. Bile samples were collected during endoscopic retrograde cholangiopancreatography,

and 16S rRNA microbial sequencing was performed to compare the differences in microbial composition, diversity, and metabolic pathways
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between the two groups. The independent-samples ¢ test was used for comparison of normally distributed continuous data between two
groups, and the Mann-Whitney U rank sum test was used for comparison of non-normally distributed continuous data between two groups ;
the chi-square test or the Fisher’ s exact test was used for comparison of categorical data between two groups. Pearson correlation analysis or
Spearman correlation analysis was used to analyze the correlation between clinical indicators and microbial species abundance.
Results  Clinical data showed that compared with the CBD group, the JPDD group had significantly greater maximum diameter of stones
(10.87£3.42 mm vs 6.80+2.08 mm, =3.94, P<0.01) and common bile duct diameter (14.73£3.95 mm vs 9.6742.64 mm, =4.13, P<
0.01). The microbiological analysis of the bile showed that Proteobacteria, Bacteroidetes, Firmicutes, and Actinobacteria were the most
common phyla in both groups, and Proteobacteria was the dominate phylum in the JPDD group. At the genus and species levels, the JPDD
group had higher relative abundances of Escherichia-Shigella, Enterococcus, and Escherichia coli. Alpha diversity was similar between the
two groups, and there was a significant difference in beta diversity between the two groups (Adonis test, P<0.05). The LEfSe analysis
identified 25 differentially expressed species (LDA>2) between the two groups, and the JPDD group had enrichment of 7 flora such as
Enterobacter, Enterococcaceae, and Klebsiella, while the CBD group had significant enrichment of 18 flora such as Peptococcaceae,
Roseburia, and Alistipes (P<0.05). The correlation analysis showed that Enterococcaceae and Enterococcus significantly enriched in the
JPDD group were positively correlated with the diameter of the common bile duct and the maximum diameter of stones (P<0.01) , whereas
Peptococcaceae, Acinetobacter, and Alistipes with reductions in expression were negatively correlated with the diameter of the common bile
duct and the maximum diameter of stones (P<0.05). The enrichment analysis of biliary microbial metabolic pathways showed that there were
significant differences between the two groups in 10 metabolic pathways such as cell growth and death, transportation and decomposition,,
nervous system, biosynthesis of valine, leucine, and isoleucine, and histidine metabolism (P<0.05). Conclusion The presence of JPDD
may lead to alterations in bile microbiota, such as an increase in Enterococcus and a reduction in Roseburia, and specific flora and

metabolism can promote the formation of common bile duct stones.
Key words: Juxtapapillary Duodenal Diverticula; Choledocholithiasis; Microbiota; High-Throughput Nucleotide Sequencing
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Table 1 Analysis of general clinical data of patients

bR JPDD 4 (n=15) CBD 4l (n=15) e PIH
P[5 (%) ] 0.272

3 9(60.00) 5(33.33)

& 6(40.00) 10(66.67)
AEI () 73.7348.22 64.33+17.10 Z=-137 0.171
BMI(kg/m®) 24.25+3.44 26.78+4.45 t=—1.74 0.092
REARREGIBR A1 (%) ] 4(26.67) 6(40.00) 0.700
R (%) ] 6(40.00) 7(46.67) 0.999
LR B Bk o BT A O s [ 81 (9% ) ] 2(13.33) 3(20.00) 0.999
BRI 9(%) ] 0(0.00) 2(13.33) 0.483
fi kAL 5 (%) ] 3(20.00) 1(6.67) 0.598
BB H A% (mm) 14.7343.95 9.67+2.64 1=4.13 <0.001
5 A R B (mm) 10.87+3.42 6.80+2.08 1=3.94 <0.001
CBD #& [ (%) ] 0.710

14 8(53.33) 10(66.67)

24 7(46.67) 5(33.33)
WBC(x10°/L) 9.50+3.53 7.14+1.84 1=2.30 0.032
NEUT(%) 79.83+10.46 79.38+11.01 t=0.12 0.909
TBil(wmol/L) 47.40(21.00 ~ 73.85) 31.30(13.00 ~ 67.55) 7=-0.94 0.345
DBil (wmol/L) 24.40(7.80 ~ 38.05) 12.70(2.75 ~ 39.95) Z=-1.02 0.309
ALT(U/L) 123.60(37.95 ~ 372.90) 154.40(33.70 ~ 364.50) Z=-0.08 0.935
ASL(U/L) 75.70(27.05 ~ 250.35) 129.70(28.25 ~ 306.25) 7=-0.12 0.902
GGT(U/L) 275.50(80.95 ~ 502.35) 147.10(54.40 ~ 423.85) 7=-0.53 0.595
ALP(U/L) 131.90(74.45 ~ 261.90) 121.10(92.75 ~ 159.70) Z=-0.20 0.838
ChE(U/L) 6 020.13+1 705.08 7 302.20+1 580.29 t=—2.14 0.042
TBA(U/L) 28.60(14.00 ~ 56.95) 79.89(3.05 ~ 134.74) 7=-0.37 0.713
RS S HM [ 151 (%) ] 0.299
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