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Sources and Pollution Characteristics of Antibiotic Resistance Genes and

Conditional Pathogenic Bacteria in Concentrated Poultry Feeding Operations
GAO Min', QIU Tian-lei', QIN Yu-cheng’, WANG Xu-ming'**

(1. Beijing Key Labhoratory of Agricultural Genetic Resources and Biotechnology, Beijing Agro-Biotechnology Research Center, Beijing
Academy of Agriculture and Forestry Sciences, Beijing 100097, China; 2. Pinggu Animal Health Inspection of Beijing, Beijing
101200, China; 3. Key Laboratory of Urban Agriculture (North), Ministry of Agriculture, Beijing 100097, China)

Abstract: Concentrated animal feeding operations ( CAFOs) is considered a source of airborne human pathogens and antibiotic
resistance genes. This study collected fecal samples and corresponding air samples from inside and outside atmospheric environments of
layer and broiler feeding operations. We detected the types of 61 genes including five classes of antibiotics antibiotic resistance genes
(23 genes of ampicillin, 23 genes of tetracycline, 5 genes of quinolones, 5 genes of sulfonamides and 2 genes of erythromycin) , five
conditional pathogenic bacteria ( Enterococcus, Escherichia coli, Staphylococcus, Campylobacter and Clostridium perfringens) and classl
integron. Quantitative real time PCR was used to analyze concentrations of typical genes with relatively high detection rates. The results
indicated that the detection rates of antibiotic resistance genes were 8,7,2,3 and 2. At the same time, two kinds of pathogenic bacteria
were detected. The detection rates of the target genes in the air were lower than those of the fecal sample. The total bacterial gene (16S
rDNA) concentration in the air of layer and broiler was 10°copies-m — , and that of the other typical genes was about 10* copies+m .
And the outdoor concentration was much lower than the indoor concentration. The proportions of antibiotic resistance genes and
conditional pathogenic bacteria in the air were higher than those in the fecal samples and the outdoor proportions were lower than the
indoor proportions. Preliminary results of this study indicated that feces was an important source of antibiotic resistance genes,
conditional pathogenic bacteria and classl integron. Aerosolization degrees of genes in feces were different. This study will provide the
basic data for both source tracking of antibiotic resistance genes and pathogens from CAFOs and risk assessment of pollution of CAFOs
in the surrounding air environment.

Key words :layer feeding operation; broiler feeding operation; bioaerosol; antibiotic resistance genes; opportunistic pathogens
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Table 1 ~ Gene types detected in this research and related references
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Table 2 Detection rates of antibiotic resistance genes, pathogenic bacteria and classl integron

in the fecal and air samples from layer feeding operation
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Fig. 1 Concentrations of antibiotic resistance genes, genes of pathogenic bacteria and classl

integron in the fecal and air samples from layer and broiler feeding operations
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Table 3 Correlation analysis of target genes between
fecal and indoor air samples or indoor and outdoor

air samples from layer and broiler feeding operations

WH (M) PH BiH (HrLL) PA{H
EF-EI 0.0020 ™ EF-EI 0.078
EI-EO 0.000 15 ** EI-EO 0. 069
MF-MI 0.022* MF-MI 0.013*
MI-MO 0.000 014 ™ MI-MO 0. 15

1) * /R P<0.05; * * 3R P<0.01
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