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Isolation and antibiotic resistance analysis of intestinal antibiotic-
resistant bacterial strains from five typical Corvidae species in
plateau cities

CUI Quanchaol, WANG You', FAN Sitongz, LI Huiwen?, WANG Wen'"

1 State Key Laboratory of Plateau Ecology and Agriculture, Qinghai University, Xining, Qinghai, China

2 College of Ecological and Environmental Engineering, Qinghai University, Xining, Qinghai, China

Abstract: [Objective] To systematically understand the antibiotic resistance and the distribution of
resistance genes of intestinal antibiotic-resistant bacteria in Corvidae species on plateaus.
[Methods] The conventional culture method and sequencing were employed to analyze 71
intestinal samples from five typical Corvidae species in plateau cities. [Results] A total of 70
bacterial strains were isolated, belonging to 25 species, 14 genera of 3 phyla. The highest number
of strains was isolated from the medium containing sulfamethoxazole and the intestinal samples of
Corvus macrorhynchos, with Enterococcus and Enterococcus mundtii being the dominant genus
and species, respectively. The Kirby-Bauer disk diffusion test revealed that the isolated strains had
the highest resistance rate to polymyxin antibiotics, and all the strains exhibited multidrug
resistance, with nearly 40% being superbugs resistant to 10 or more antibiotics. Among the seven
major categories of resistance genes, carbapenem resistance genes showed the highest detection
rate, with zerD being the most frequently detected resistance gene. The detection rates of integrons
and gene cassettes were both low. [Conclusion] Avian species of Corvidae exhibit high diversity
and widespread prevalence of multidrug-resistant bacterial strains in their intestinal microbiota.
Antibiotic resistance genes are widely present within these strains and exhibit significant
transmission potential. As a result, they serve as veritable reservoirs and vectors for antibiotic-
resistant bacteria and resistance genes, posing challenges and threats to human public health,
medical care, and environmental safety. This study fills the gap in research on intestinal antibiotic-
resistant bacteria and their antibiotic resistance in Corvidae birds, providing a scientific basis for
subsequent assessments of the transmission risk of antibiotic resistance mediated by wild birds and
the formulation of prevention and control strategies.

Keywords: Corvidae birds; intestinal microbiota; antibiotic-resistant bacteria; antibiotic resistance
genes
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Table 1 Result of sampling

Species Sampling point Number of
coordinates samples

Pyrrhocorax pyrrhocorax 101°16'43"E, 19
36°40'01"N

Corvus dauuricus 101°1726"E, 12
36°4121"N

Corvus frugilegus 101°54'10"E, 11
37°04'10"N

Corvus macrorhynchos 101°55'43"E, 16
35°1521"N

Corvus corax 96°59'35"E, 13
32°59'25"N
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Table 2 Zone diameter breakpoints of disc diffusion method

Antibiotic categories Antibiotics Abbreviation Drug content (ug) Zone diameter breakpoints (mm)
R I S
B-lactams Amoxicillin AMX 20 <13 14-16 =17
Ceftazidime CAZ 30 <l4 15-17 =18
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Polymyxins Polymyxin B PB 300 <8 9-10 =11
Tetracyclines Tetracycline TE 30 <11 12-14 =15
Minocycline MI 30 <10 11-13 =14

R: Mifzy; 1. Hovs S B

R: Resistant; I: Intermediate; S: Susceptible.
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Figure 2 Resistance rate of isolated strains to 21 kinds of antibiotics. A: The resistance rates of all isolated
strains to 21 antibiotics across 8 categories; B: Antibiotic resistance rates of isolated bacterial strains from
different corvid bird species against 21 types of antibiotics. AMX: Amoxicillin; CAZ: Ceftazidime; MEM:
Meropenem; AT: Aztreonam; OX: Oxacillin; AK: Amikacin; KAN: Kanamycin; STR: Streptomycin; GM:
Gentamicin; ENR: Enrofloxacin; OFX: Ofloxacin; CIP: Ciprofloxacin; TMP: Trimethoprim; SIZ: Sulfisoxazole;
SXT: Trimethoprim/sulfamethoxazole (co-trimoxazole); E: Erythromycin; AZM: Azithromycin; PB: Polymyxin
B; TE: Tetracycline; MI: Minocycline; C: Chloramphenicol.
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Figure 3  Analysis of drug resistance susceptibility and multidrug resistance of isolated strains. A: Statistics on
RIS rate of antibiotic-resistant bacteria (R indicates resistance; I indicates intermediate susceptibility; S indicates
sensitivity); B: Heat map of multiple drug resistance of antibiotic-resistant bacteria (The horizontal axis
represents abbreviations of antibiotics. The color ranging from dark blue to dark red indicates that the number of

strains increases from small to large).
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