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Possible strategy identified to combat major
parasitic tropical disease

February 18 2015

Leishmaniasis is caused by a family of parasites transmitted through the bite of
infected sandflies. The World Health Organization estimates that 1.3 million
individuals worldwide, mostly in the developing world, are infected annually and
20,000 to 30,000 die. St. Jude Children’s Research Hospital scientists have
identified a possible strategy for combating the most common form of
leishmaniasis, which causes skin sores that sometimes take years to heal and can
lead to disability and scarring. This is a 3-D fluorescent image of the parasites
growing in culture. Credit: Cliff Guy, Ph.D.

Research led by St. Jude Children's Research Hospital scientists has
identified a potential target in the quest to develop a more effective
treatment for leishmaniasis, a parasitic tropical disease that kills
thousands and sickens more than 1 million people worldwide each year.
The findings were published online in the Journal of Clinical
Investigation.

Researchers showed that blocking the activity of the chemical messenger
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or cytokine called interleukin 18 (IL-18) protected specially bred mice
from the most common form of leishmaniasis. IL-18 is produced by
cells in the innate immune system, which serves as the first line of
defense against infectious agents and other threats. Multi-protein
complexes known as NLRP3 inflammasomes sense Leishmania and help
to make IL-18.

The finding was a surprise because in previous research with a different
mouse model, NLRP3 inflammasome was reported to drive the immune
response that protects against leishmaniasis.

"We have uncovered a novel role for IL-18 in certain settings that has
potential for being translated into more effective therapy for an infection
that takes a high toll on residents, particularly children, of some of the
world's poorest countries," said corresponding author Thirumala-Devi
Kanneganti, Ph.D., a member of the St. Jude Department of
Immunology.

Leishmaniasis is caused by a family of parasites transmitted through the
bite of infected sandflies. The World Health Organization estimates that
1.3 million individuals worldwide, mostly in the developing world, are
infected annually and 20,000 to 30,000 die. In countries where the
disease is endemic, children are at greater risk of infection than adults.
Prevention and treatment efforts have lagged. Leishmaniasis is classified
as a neglected tropical disease by the U.S. Centers for Disease Control
and Prevention.

The findings also provide insight into the immune response to parasitic
infections, particularly how the innate immune response influences the
adaptive immune response and thus the odds of eliminating the
infection. Along with providing initial defense against an infection, the
innate immune system shapes the more targeted defense mounted by the
adaptive immune system.
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This study focused on the Leishmania major (L. major) parasite, which
is one of more than 20 different species of Leishmania and the most
common cause of the disease in humans. L. major causes skin sores that
sometimes take years to heal and result in scarring and disability.

In mice that are susceptible to the parasite, researchers reported that the
infection led to increased production of IL.-18 by white blood cells,
which are part of the innate immune response.

Based on previous studies with a different mouse model of
leishmaniasis, researchers expected IL-18 to promote an adaptive
immune response led by a family of white blood cells called type 1
helper T (Th1) cells. Thl cells make the cytokine interferon gamma that
1s associated with resistance to leishmaniasis.

But rather than prompting the adaptive immune system to launch a
response likely to eliminate the infection, IL-18 did the opposite. IL.-18
favored production of specialized immune cells that make the cytokine
interleukin 4 (IL-4). IL-4 skewed the adaptive immune response in the
parasite's favor. IL-4 is produced by type 2 helper T cells.

IL-18 production is controlled by a large, multi-protein complex known
as the NLRP3 inflammasome. When researchers eliminated any of the
three main components of the NLRP3 inflammasome, IL-18 production
declined and the mice were resistant to the infection.

"While the NLRP3 inflammasome is considered an essential component
of the defense against bacterial and viral infections, little was known
about its role during parasitic infections," said first author Prajwal
Gurung, Ph.D., a postdoctoral fellow in Kanneganti's laboratory. "Our
results suggest that the NLRP3 inflammasome controls susceptibility to
the most common Leishmania infection by regulating the balance
between the Th1 and Th2 adaptive immune response."
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Researchers also demonstrated that neutralizing IL-18 protected
susceptible mice from infection, suggesting that the same approach
might protect humans.
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