How does plasmodial hemozoin
contribute to cerebral
malaria pathogenesis?

By e ' S
- = WL
1..'\[ 'i"- ""J
somom N o pean, -
# (z ooy S—— I
M-I'.\, Gremppra B | .
[, A
pmm—— IAE -
Ao o I““l
. -y F, el ar -
®
S we—a
| Farsrcbpral | Cersbenl g
-l cemage Taduin
Hemozoin . T Cerebral
\ . = Wild-type rnalarla
- ‘ Binding } ;&F)l
Gl E _”‘Ji
Antgen / cLEC12A |
CDE&* Granzyme B* |
'z\,_/ Gmnzyme Bl
rmasslng .-.-
ﬁ MHC- | CIDSS- i "
b pre-.snnl:auon A
_L_ E-IDDd brain I:-arnar
A-:h'.-al:nn s
k-
Grintylmtﬂl ' Parenchymal/ l Cerebral 1
IL-2 | axonal damage  malaria

Raulf et al., Graphical
Abstract. (Source Cell
Reports)

One of the most severe and fatal complications of malaria
infection, is cerebral malaria. An improved understanding of
cerebral malaria immuno-pathogenesis would greatly improve
clinical management and survival rates.

Hemozoin crystals, a by-product of Plasomodium sp. metabolism
of haemoglobin in red blood cells, have been shown to
accumulate in the brains experimental cerebral malaria (ECM)
induced mice. Phagocytic ingestion of hemozoin results in
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production of pro-inflammatory cytokines and reactive oxygen
species (ROS), thus suggesting a potential mechanism of
hemozoin induced immuno-pathogenesis. Rualf et al., used a
well defined murine ECM models to determine how innate
recognition of hemozoin contributes to cerebral malaria
pathogenesis.

Toll-1like and nod-like receptors have been implicated in ECM
pathogenesis, however direct recognition of hemozoin by these
receptors has not been demonstrated. Based on findings from
other immune-pathogenesis models, C type lectin receptors on
myeloid cells have been shown to bind crystals e.g. monosodium
urate. Rualf et al., showed that innate cells recognise
hemozoin via the myeloid inhibitory C-type lectin-like
receptor (CLEC12A). Comparison of ECM immuno-pathogenesis
between wild-type and CLEC12A knock out mice, demonstrated
reduced ECM pathology and increased survival in CLEC12A KO
mice. Reduced symptoms were also associated with reduced ROS,
as well as reduced TNF and granzyme B production by both CD4
and CD8 T cells.

Researchers have shown that CD8 T cell release of perforin and
granzymes causes brain tissue damage in ECM murine models.
Rualf et al., adds to this CD8-mediated mechanism of tissue
damage by demonstrating a hemozoin binding of CLEC12A on
innate cells induces cross-priming of CD8 T cells via ROS.
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