
 

Researchers shed new light on devastating
drug-resistant bacteria
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Granuloma histopathology is accelerated during M. abscessus R infection
compared to S. A Stereotypical examples of bacterial lesions from DAPI-stained
sections from adult zebrafish infected with M. abscessus expressing tdTomato.
Top row infected with the rough variant, bottom row infected with the smooth
variant, timepoints as indicated. Images are representative of the two
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experimental replicates quantified in B, C. Scale bars indicate 200 μm. Filled
arrowheads indicate epithelised macrophage nuclei forming a stereotypical
concentric layer surrounding the mycobacterial core of necrotic granulomas, *
indicate necrotic cores. B Quantification of bacterial lesion necrosis in adult
zebrafish infected with approximately 105 CFU M. abscessus. Each data point
represents the proportion of lesions from a single animal. C Quantification of
bacterial burden stratified by lesion necrosis in adult zebrafish infected with
either the R or the S variant of M. abscessus. Each data point represents the
proportion of lesions from a single animal. Total individual lesions and animals
analyzed in B and C pooled from two experimental replicates
(necrotic/unorganized/animals): 10 dpi R (37/228/4); 10 dpi S (107/788/5); 14
dpi R (299/447/18); 14 dpi S (111/539/17); 28 dpi R (149/217/10); 28 dpi S
(382/603/16). Statistical testing by two-sided ANOVA. Data are presented as
mean values ± SD. Source data are provided as a Source Data file. Credit: DOI:
10.1038/s41467-022-28638-5

Centenary Institute researchers have uncovered new insight into
Mycobacterium abscessus, a highly drug-resistant bacteria that can cause
serious infection and lung damage in vulnerable people. The bacteria is
considered an emerging health threat with infection numbers on the rise
globally.

Commonly found in soil, dust and water, Mycobacterium abscessus is
closely related to the bacteria that cause tuberculosis and leprosy.
Individuals with underlying disorders such as bronchiectasis or cystic
fibrosis (an inherited form of lung disease) are particularly susceptible to
Mycobacterium abscessus infection.

In the published study that used adult zebrafish as a model, researchers
found that the immune system reacted in different ways, dependent on
the Mycobacterium abscessus variant in play. The findings are a critical
step in developing potential new treatments to fight Mycobacterium
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abscessus infection.

"Mycobacterium abscessus is emerging as a major threat and is
increasing in prevalence within patient groups with respiratory
conditions. It attacks lung tissue making it hard to breathe and is
notorious for being extremely drug and antibiotic resistant," said Dr.
Oehlers, study senior author and researcher affiliated with both the
Centenary Institute and A*STAR Infectious Diseases Labs (Singapore).

"There are two types of Mycobacterium abscessus—rough and smooth.
The rough variant of the bacterium differs from the smooth in that it
lacks certain surface lipids. We wanted to better understand the body's
immune response to both variants."

Discovered by the researchers was that infection by the rough variant
caused a hyperactive immune response in the zebrafish being studied,
this driving increased inflammation and tissue destruction. The smooth
variant, although proliferating to high levels in the zebrafish, saw
reduced levels of inflammation and tissue damage. This outcome
mirrored the lower rate of pulmonary (lung) decline often seen in human
patients infected with the smooth variant of Mycobacterium abscessus.

"Our findings are important as studying the immune system and how it
reacts to Mycobacterium abscessus is key to developing new therapeutics
that can best fight this potentially devastating bacterial infection," said
Dr. Oehlers.

Dr. Oehlers said that medical research in the area was challenging as
previous Mycobacterium abscessus models had not been able to
convincingly recreate human disease conditions.

"Our new zebrafish model will allow researchers to further dig into the
genetic and environmental factors that cause some people to get severe 
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infection while others are able to clear Mycobacterium abscessus from
their body without symptons."

The study was published in the journal Nature Communications.

  More information: Julia Y. Kam et al, Rough and smooth variants of
Mycobacterium abscessus are differentially controlled by host immunity
during chronic infection of adult zebrafish, Nature Communications
(2022). DOI: 10.1038/s41467-022-28638-5
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