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Pollution characteristics and technology threats of airborne antibiotic resistance genes in livestock farmlands
WANG Can'?, ZHANG Yuan'? SONG Lu"*

(1. School of Environment Science and Engineering, Tianjin University, Tianjin 300350, China; 2. Tianjin Key Lab of Indoor Air
Environmental Quality Control, Tianjin 300072, China)

Abstract: The extensive utilization of antibiotics in livestock farms has resulted in the emergence of numerous antibiotic resistant bacteria,
which has invariably accelerated the spread of antibiotic resistance genes (ARGs) in farms. As a repository of ARGs, aerosol has become a
critical concern for environmental health owing to its high potential risks. Experts and scholars at home and abroad have conducted series
of studies on the distribution characteristics, transmission, and transfer mechanisms of ARGs in the air, and the interaction between ARGs
and microorganisms in livestock farms. This paper contains the following: a review on the recent progress in the study of airborne ARGs in
livestock farms, an analysis of the fate of ARGs in the air in typical farmlands at home and abroad, as well as the transmission mechanisms,
and lastly a discussion on the potential risks, as reference for future risk management and ARGs control in livestock farms.
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Figure 1 Development of antibiotics and airborne ARGs in livestock farms
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Table 1 Detection of airborne ARGs in the livestock farms

FrRIH SR LAV A ARGs A 2% 30wk
Farm type Detection method Unit Subtype of ARGs Reference
e qPCR lg copies+ m™ strA .qnrA cermA .ermB sull \sul2 .tetM .tetG .tetO [14]
P qPCR genes m”’ ermB .ermC .tetA teiG [15]
XY qPCR copies m™ tetL .tetW [16]
e qPCR ARGs* 16s rRNA genes™ aadA .tetO blapy fexA \flor tetO tetG [17]
gy qPCR ARGs* 16s rRNA genes™' aadA blary fexA [17]
X qPCR copies m™ sull (sul2 (sul3 .ermB ermC .tetA .tetC .tetQ .tetW .qnrA .gepA .qnrS [18]
ampC blaoxs-1\blaoxs- blasiv-1 blaren-1 blaces-1 .aacC2 .aacC3
s qPCR copies*ng” DNA tetG tetM .tetO tetQ .tetW .tetZ [19]
g qPCR copies ng” DNA tetG tetM .tetO tetQ .tetW .tetZ [19]
XY qPCR copies ng” DNA tetG tetM .tetO tetQ .tetW .tetZ [19]
pr qPCR copies m™ ermB .ermF .tetW [20]
XY ARG PCR — sull sul2 sul3 [21]
(EE R
pEr qPCR copies m™ sull sul2 .sul3 tetA .tetC .tetM .tetQ .tetW .ermB .ermC .gnrS .gnrA | [22]
qepA .aacC2 .aacC3 .ampC blaoxs-1 blaoxs-> blarew-1 blaces-1 blasiy-,
XY qPCR copies m™ sull sul2 tetG .tetM .tetO .tetQ) .ermA .ermB .strA .gnrA \blawy [23]
" RR SCE R PCRBEAE MR , JC A5 B
Node: “—" indicates the qualitative detection using PCR technique in the article without unit information.
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Figure 2 Detection frequency and concentration range of airborne ARGs in the environment of livestock farms
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Figure 3 Schematic diagram of ARGs spread in livestock farms
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