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MICROPLASTICS IN SEWAGE BECOME 'HUBS' FOR
DRUG-RESISTANT BACTERIA: STUDY

Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

A single use of a facial exfoliator can release 5,000-100,000 microplastics to the environment.
Photo Credit: Dung Pham, Chen Wu, NJIT  

Ultra-fine plastic particles can become 'hubs' for antibiotic-resistant bacteria and pathogens to
grow once they wash down household drains and enter wastewater treatment plants, a new
study says.

According to the scientists, including those from the New Jersey Institute of Technology (NJIT)
in the U.S., these plastic particles less than five millimeters in length, called microplastics, allow
the formation of a slimy layer, or biofilm, on their surface which allows bacteria and antibiotic
waste to attach and mingle.

The research, published in the Journal of Hazardous Materials Letters, noted that certain strains
of bacteria have elevated antibiotic resistance by up to 30 times when living on microplastic
biofilms that form inside sludge units at municipal wastewater treatment plants.

14 million tonnes of microplastics on sea floor: study

"A number of recent studies have focused on the negative impacts that millions of tons of
microplastic waste a year is having on our freshwater and ocean environments, but until now the
role of microplastics in our towns’ and cities’ wastewater treatment processes has largely been
unknown," said study co-author Mengyan Li from NJIT. "These wastewater treatment plants can
be hotspots where various chemicals, antibiotic-resistant bacteria and pathogens converge and
what our study shows is that microplastics can serve as their carriers, posing imminent risks to
aquatic biota and human health if they bypass the water treatment process."

In the study, the scientists assessed batches of sludge samples from three domestic wastewater
treatment plants in New Jersey, U.S., inoculating the samples in the lab with two widespread
commercial microplastics — polyethylene and polystyrene.

They then identified the species of bacteria that tend to grow on the microplastics, tracking
genetic changes of the bacteria along the way.

The researchers found that three genes in particular — sul1, sul2 and intI1— known to aid
resistance to common antibiotics, sulfonamides, were found to be up to 30 times greater on the
microplastic biofilms than in the lab's control tests using sand biofilms after just three days.

When the scientists added the antibiotic, sulfamethoxazole, to these samples they found it
further amplified the antibiotic resistance genes by up to 4.5-fold.

Microplastics in Arctic snow point to widespread air contamination

"Previously, we thought the presence of antibiotics would be necessary to enhance antibiotic-
resistance genes in these microplastic-associated bacteria, but it seems microplastics can
naturally allow for uptake of these resistance genes on their own," said Dung Ngoc Pham,
another co-author of the study from NJIT. "The presence of antibiotics does have a significant
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multiplier effect however."

Of the eight different bacterial species that the scientists found growing on the microplastics,
they found two emerging human pathogens typically linked with respiratory infection.

"We might think of microplastics as tiny beads, but they provide an enormous surface area for
microbes to reside," Li said.

According to the researchers, when microplastics enter the wastewater treatment plant and mix
in with sludge, bacteria can accidentally attach to the surface and secrete glue-like substances.

"As other bacteria attach to the surface and grow, they can even swap DNA with each other.
This is how the antibiotic resistance genes are being spread among the community," Li
explained.

The scientists said further studies are needed to better understand the extent to which such
pathogen-carrying microplastics may be bypassing water treatment processes.

(Subscribe to Science For All, our weekly newsletter, where we aim to take the jargon out of
science and put the fun in. Click here.)
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