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Advanced chronic kidney disease 
(CKD) is associated with changes in 
the plasma lipid profile of patients, 
including a rise in apolipoprotein 
C3 (ApoC3) levels. This lipoprotein 
might activate pathways that promote 
sterile inflammation, according to 
new research by Thimoteus Speer 
and colleagues.

“We had previously observed 
that high-density lipoprotein (HDL) 
and low-density lipoprotein (LDL) 
from patients with CKD are noxious 
and promote cardiovascular disease 
(CVD),” explains Speer. “This effect 
was at least partially mediated by 
innate immune activation.” IL-1β 
was a potential pathogenic mediator 
— canakinumab, an antibody that 
targets IL-1β, had been shown 
to significantly reduce recurrent 
cardiovascular events in patients  
with inflammation-driven CVD.

Speer and colleagues treated 
human monocytes with HDL, LDL 
and very low-density lipoprotein 
(VLDL), and found that only VLDL 
stimulated IL-1β secretion. More 
specifically, this effect was mediated 
by ApoC3, which also induced the 
release of IL-6 and tumour necrosis 
factor (TNF) by monocytes; blocking 
caspase 1-abrogated IL-1β induction.

Activation of the NLRP3 (NOD-, 
LRR- and pyrin domain-containing 3)  
inflammasome leads to the processing 

and secretion of the inflamma-
tory cytokines IL-1β and 

IL-18, in a process that involves 
caspase 1 activation. The researchers 
thus suspected that NLRP3, which 
functions as an intracellular sensor of 
exogenous and endogenous ligands 
associated with cellular stress, might 
be involved in the monocyte response 
to ApoC3. Although classical NLRP3 
activation induces pyroptosis and 
is dependent on cellular potassium 
influx, neither of these effects were 
observed in monocytes exposed 
to ApoC3. Instead, this lipoprotein 
seemed to induce alternative NLRP3 
activation, which was dependent on 
signalling through Toll/interleukin-1 
receptor domain-containing adapter- 
inducing interferon-β (TRIF) and 
receptor-interacting serine/threonine- 
protein kinase 1 (RIPK1), as well as 
caspase 8 activity.

ApoC3 induced IL-1β secretion 
in human monocytes independently 
of ApoC3 internalization, suggesting 
the presence of a surface receptor. 
In human embryonic kidney (HEK) 
cells transfected with TLR2 and TLR4, 
ApoC3 induced NF-κB activation via 
TLR4, which seemed to heterodimer-
ize with TLR2. Culture of human 
monocytes with ApoC3 also triggered 
calcium influx and increased super-
oxide production. Accordingly, IL-1β 
release was inhibited in the presence 
of calcium chelators or following inhi-
bition of transient receptor potential 
cation channel subfamily M member 2 
(TRPM2), known to have a role in 
the activation of NLRP3 by reactive 
oxygen species (ROS). Activation of 
the spleen tyrosine kinase SYK was 
also required for IL-1β secretion and, 
noting the increased expression of 
the transmembrane protein SCIMP 
in monocytes exposed to ApoC3, the 
researchers suggest that SCIMP might 
mediate SYK phosphorylation by 

binding to the tyrosine kinase LYN. 
“Our work describes a detailed path-
way of alternative NLRP3 activation 
in human monocytes,” remarks Speer.

ApoC3 did not induce alternative 
NLRP3 activation in mouse mono-
cytes, so the researchers used 
immunodeficient mice reconstituted 
with human monocytes to examine 
the effects of ApoC3 in vivo and 
showed that injection of human 
ApoC3 induced IL-1β expression. 
In a model of perivascular carotid 
injury, injection of ApoC3 compro-
mised vascular regeneration; 
inhibitors of NLRP3 or of caspase 8 
restored re-endothelization of the 
carotid artery. In the unilateral ureter 
ligation model of kidney injury, 
ApoC3 led to a significant increase 
in the renal monocyte infiltrate and 
exacerbated renal damage. “These 
results suggest that triglyceride-rich 
lipoproteins such as ApoC3, which 
are present at higher levels in the 
plasma of patients with CKD than 
that of healthy individuals, might 
contribute to organ damage,” adds 
Speer. Among patients undergoing 
cardiac angiography, high plasma  
levels of ApoC3 positively correlated 
with systemic markers of inflam-
mation and, over a follow-up period 
of 9.9 years, high plasma ApoC3  
was also associated with higher 
all-cause mortality.

“Our findings hint at a novel 
link between CVD and CKD,” notes 
Speer. “We will now explore whether 
specific inhibition of these pathways 
can halt the progression of CKD.”
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