
 

Researchers find new link between a
disrupted body clock and inflammatory
diseases
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SDH-derived ROS are driving increased inflammation in macrophages with
deletion of Bmal1. Bmal1+/+ and Bmal1-/- BMDMs were incubated in an
isosmotic, ADP-supplemented mitochondrial assay solution and permeabilized
with digitonin. (A) Seahorse XF analysis was used to analyze the change in OCR
in response to injection of succinate (1.25 mM). (B) Response to succinate was
measured in terms of %change in OCR directly following injection of succinate.
Assay results are presented +/- SEM and are representative of n=3 independent
experiments. BMDMs were stimulated with LPS (100 ng/ml) and (C) stained
with CellROX to measure levels of reactive oxygen species by flow cytometry or
(D) lysed for analysis of pro IL-1β protein expression by Western blot using β-
Actin as a loading control. (E) Reactive oxygen species and (F) pro IL-1β protein
expression were measured following pretreatment with DMM before stimulation
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with LPS. Western immunoblot data presented is representative of n=3
independent experiments. Pro IL-1β time course densitometry is relative to the
Bmal1+/+ control band. Densitometry for Bmal1+/+ and Bmal1-/DMM/LPS
bands is relative to their LPS bands. These bands are indicated by * symbols.
Flow cytometry data presented is at least n=3 independent experiments +/- SEM
with each data point representative of at least 5,000 events from one sample.
Statistical analysis was performed for Seahorse XF data by unpaired student’s t
test and for flow cytometry data by two-way ANOVA with Tukey’s multiple
comparisons test (*p 

New research from RCSI has demonstrated the significant role that an irregular
body clock plays in driving inflammation in the body's immune cells, with
implications for the most serious and prevalent diseases in humans.

Published in Frontiers in Immunology, the research was led by the School of
Pharmacy and Biomolecular Sciences at RCSI University of Medicine and
Health Sciences.

The circadian body clock generates 24-hour rhythms that keep humans healthy
and in time with the day/night cycle. This includes regulating the rhythm of the
body's own (innate) immune cells called macrophages. When these cell rhythms
are disrupted (due to things like erratic eating/sleeping patterns or shift work),
the cells produce molecules which drive inflammation. This can lead to chronic
inflammatory diseases such as heart disease, obesity, arthritis, diabetes and
cancer, and also impact our ability to fight infection.

In this study, the researchers looked at these key immune cells called
macrophages with and without a body clock under laboratory conditions. They
were interested to understand if macrophages without a body clock might use or
'metabolise' fuel differently, and if that might be the reason these cells produce
more inflammatory products.

The researchers found that macrophages without a body clock took up far more
glucose and broke it down more quickly than normal cells. They also found that,
in the mitochondria (the cells energy powerhouse), the pathways by which
glucose was further broken down to produce energy were very different in
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macrophages without a clock. This led to the production of reactive oxygen
species (ROS) which further fuelled inflammation.

Dr. George Timmons, lead author on the study, said: "Our results add to the
growing body of work showing why disruption of our body clock leads to
inflammatory and infectious disease, and one of the aspects is fuel usage at the
level of key immune cells such as macrophages."

Dr. Annie Curtis, senior lecturer at RCSI School of Pharmacy and Biomolecular
Sciences and senior author on the paper, added: "This study also shows that
anything which negatively impacts on our body clocks, such as insufficient sleep
and not enough daylight, can impact on the ability of our immune system to
work effectively."

  More information: George A. Timmons et al, The Circadian Clock Protein
BMAL1 Acts as a Metabolic Sensor In Macrophages to Control the Production
of Pro IL-1β, Frontiers in Immunology (2021). DOI:
10.3389/fimmu.2021.700431
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