
Antibiotic Contamination: A Global Environment Issue
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���H term antibiotic was �}�U�V�W�O�\ used by Nobel laureate Selman
Waksman to describe microbial substances antagonistic to the growth
of other microbes. It is now well accepted that antibiotic denotes any
organic chemical that inhibits or kills microbes by �V�S�H�F�L�}�F interactions
with bacterial targets, regardless of the source of the particular
compounds, i.e. antibiotics could be from either natural or
anthropogenic sources. Since their �}�U�V�W introduction in clinical
applications, antibiotics have saved countless lives, and made the
majority of infectious diseases under control. However, the large scale
production and use (especially overuse and misuse) of antibiotics in
clinical and veterinary medicine, agriculture, aquaculture, and
horticulture has released �V�L�J�Q�L�}�F�D�Q�W amount of antibiotics into the
environment, and antibiotic contamination has been recognized as a
worldwide phenomenon [1]. Recent research has showed that
antibiotic concentration in wastewater, soil, and sediment was in the
range from μg/kg to mg/kg. More importantly, the antibiotics in the
environment generally resist to biodegradation due to their
antimicrobial nature so that antibiotics have been 
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contamination be of increasing concern among general public,
government �R�y�F�L�D�O�V�� and scientists about potential ecological and
public health risks [4]. We can imagine that the research on antibiotic
contamination will continue to be a hot topic among �V�F�L�H�Q�W�L�}�F

communities. ���H future research on antibiotics might focus on the
following areas:

Novel techniques for degradation of antibiotics. Although some
promising technologies are available, their disadvantages are obvious,
e.g. slow degradation rates, high cost on maintenance, and unstable
performance. Further �H�v�R�U�W�V might focus on improving the available
techniques and continuous development of new techniques for
antibiotic elimination in environment. Since each technique has its
own strength and drawback, a combination of �G�L�v�H�U�H�Q�W techniques in
one treatment process might be the ultimate solution for antibiotic
decontamination in the environment.

New analytical protocols for antibiotic residue and their metabolites
determination and �T�X�D�Q�W�L�}�F�D�W�L�R�Q�� ���R�V�H analytical methods are great
tools for survey of antibiotic contamination at spatial and temporal
levels, construction of models for elucidating degradation pathway,
�L�G�H�Q�W�L�}�F�D�W�L�R�Q of intermediate products that might be used as
biomarkers for environmental monitoring, and assessment of the
�H�v�H�F�W�L�Y�H�Q�H�V�V of a remediation process.

Evaluation of ecological and health risk associated with antibiotic
and antibiotic resistance. In addition to detect antibiotic residue in the
environment, �L�G�H�Q�W�L�}�F�D�W�L�R�Q and �T�X�D�Q�W�L�}�F�D�W�L�R�Q of antibiotic resistance
genes are also important work that needs to be focused on. Because of
the availability of omic- and meta-omics technologies and low cost of
next generation sequencing techniques, it is possible to investigate the
abundance and diversity of bacteria resisting antibiotics and antibiotic
resistance genes in those bacteria, and to compare the distribution of
such bacteria and genes at local, regional, and global scales[5]. In
addition, with the aid of modern bioinformatics tools, people might
achieve a better understanding of the transfer and evolution of
antibiotic genes in the environment, and interpret the data in an
ecological point of view [6].
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