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The  Leishmania  parasite  mostly  invades  neutrophils  and
macrophages to establish infection. These innate immune cells
have  internal  circadian  clocks  which  influences  how  they
function. Researchers have now shown that the host circadian
clock influences the severity of Leishmania infection. This
may provide knowledge on the best time of the day to introduce
therapeutics and prophylactics against the parasite.

The circadian rhythm refers to changes what follow a 24-hour
cycle which are driven by an internal circadian clock.  These
changes  include  physical,  mental  and  behavioural  changes.
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Circadian  clocks  have  been  described  in  animals,  plants,
cyanobacteria and fungi. Some activities which are driven by
this circadian clock include patterns in body temperature,
hormone production, cell generation, eating and sleeping.

Immune  cells  including  macrophages  and  neutrophils  contain
circadian  clocks.  In  macrophages,  numerous  genes  are
controlled by 24 hour cycles including IL-1, MIP-1α and MCP-1
genes.  Phagocytosis  and  signalling  pathways  are  also
controlled  by  the  circadian  clock  in  macrophages.  For
neutrophils, recruitment to infected tissues in the lung was
shown to be regulated by their internal clocks.

Since  the  intracellular  Leishmania  parasite  infects  both
macrophages and neutrophils, researchers investigated whether
the time of day of an infection would influence the severity
of  infection.  The  researchers  hypothesized  that  the
infectivity of the parasite would present a circadian rhythm.

The team infected mice with the Leishmania parasite at varying
times  of  the  day  and  observed  when  the  worst  Leishmania-
related symptoms emerged. The severity of infection varied
over 24 hours. The parasite infected cells more effectively in
the early evening. This was also the time when the immune
response  targeting  the  parasite  was  at  it  strongest.  The
researchers  suggest  that  this  is  because  when  the  immune
system  is  at  its  strongest,  there  are  more  immune  cells
available for the parasite to infect.

Altogether, this is the first study to show the influence of
the circadian clock on infection by the Leishmania parasite in
mammals. Understanding parasite-host interactions may aid in
improved  prevention  and  treatment  strategies  against  the
parasite.
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