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Preliminary study on antibiotic-resistance genes of bacteria in patients with
gallbladder calculi, gallbladder calculi combined with common bile duct calculi,
and common bile duct calculi
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Abstract Objective To understand the distribution of antibiotic resistance genes in patients with cholelithiasis
and provide theoretical basis for rational use of antibiotics in clinic. Methods 30 cases of gallbladder stones, 30
cases of gallbladder stones combined with choledocholithiasis and 30 cases of choledocholithiasis were collected.
The bacterial genomes were extracted from collected specimens, and the extracted genomes were detected by PCR.
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Results Among all detected ARGs, 5.92% of the patients with gallbladder stones had the lowest proportion of
bacteria with antibiotic-resistance genes to beta-lactam. There were eight antibiotic-resistance genes of bacteria in patients
with gallstone stone, and the detection rate of s&rB gene was the highest, 27.1%. The detection rates of bla ., , cfxA4, aacc,
aadD, aadAl, tetX and sull were 13.9%, 5.1%, 5.1%, 7.7%, 20.7%, 4.6% and 15.6% respectively. Bacteria in 12.94% of
the patients with gallbladder stones complicated with choledocholithiasis had the lowest proportion ofantibiotic-resistance
genes to beta-lactam. There were 15 antibiotic-resistance genes of bacteria in patients withgallstone complicated
with choledocholithiasis, and the detection rate of sull gene was the highest, 17.1%. The detectionrates of bla ., , .
bla ., blay,, ampC-01, ampClbla,,, bla ., bla ., cfx4, aac, aacc, aadAl, strB, and tetX were 3.2%, 9.4%, 4.4%,
3.4%, 8.9%, 4.2%, 2.8%, 2.5%, 8.2%, 3.9%, 8.1%, 6.2%, 8.2%, 8.2%, and 9.4% respectively. The lowest proportion
of aminoglycoside antibiotic resistance genes in patients with choledocholithiasis was 17.34%. There were 16 types of
choledocholithiasis genes, with the highest detection rate of bla,,, gene, 9.1%. The detection rates of bla ., ,,» blag,,,
ampC-01, ampClbla,,, bla ., bla ., bla., c/xA, aac, aacc, aadAl, strB, tetX, and sull were 7.3%, 6.5%, 7.6%,
5.4%, 5.6%, 4.0%, 4.0%, 4.5%, 4.7%, 6.9%, 6.9%, 6.1%, 6.0%, 7.8% and 8.9%, respectively. The gene bla,,,
detected in patients with choledocholithiasis, and aadD was only detected inpatients with gallbladder stone. Conclusion
Antibiotic-resistance genes(ARGs) exist not only in the public environment, but also in the human biliary tract system.

was only

At the same time, in the biliary tract system, common bile duct stones carry the most ARGs, followed by common
bile duct stones combined with gallbladder stones, and gallbladder stones carry the least ARGs. It was found that the
lowest level of beta-lactam antibiotic-resistance genes was found in patients with gallbladder stones and common bile
duct stones combined with gallbladder stones, and the lowest level of aminoglycoside antibiotic-resistance genes was
found in patients with common bile duct stones. These findings can provide a theoretical basis for the selection of

antibiotics in patients with cholelithiasis.
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Tab. 1 primer sequences of antibiotic resistance genes
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R:GTGCCTGAGTCAATTCTTTCAAAG
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Fig. 1

The relative abundance of 16S rRNA, int/] and tnpA genes in gallbladder stones, common bile duct stones and common bile duct

stones was compared
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Fig. 3 Comparison of relative abundance of antibiotics resistance genes to beta-lactam in gallbladder stones, common bile duct stones
with common bile duct stones and common bile duct stones
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duct stones with common bile duct stones and common bile duct stones
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Tab. 2 The correlations among the abundance of antibiotic
resistant genes and mobile gene elements

s A WL mumk wmr opa iesmNa
B- LR 08557 09047  0.806" 0.8117 07607 0.922"
SR 09317 0862 0826 08727 0.872"
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e 0.846° 08137 0.7917
intll 0.873"  0.773"
tnpA 0.718"
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