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Abstract

Introduction: Pattern recognition receptor (PRR)-mediated signaling path-
ways have recently been elucidated to bridge the innate immune system
and atherosclerosis. NLRP3 is among the family members of NOD-like re-
ceptors (NLRs), a type of PRRs. At present, most studies about the NLRP3
inflammasome focus on animal models and immune cells. Limited informa-
tion is available regarding the role of NLRP3 in patients with coronary artery
disease (CAD).

Material and methods: In this study, we observed the expression of NLRP3
and downstream cytokines in patients with CAD by ELISA, real-time gqPCR
and Western blot.

Results: We found that NLRP3 and downstream cytokines were coupled with
increasing severity of CAD and a dynamic variation exists in patients with
acute myocardial infarction. We also found that NLRP3 was correlated with
Gensini score, indicating that NLRP3 might be relevant not only for the se-
verity of CAD but also for the severity of coronary atherosclerosis.
Conclusions: This study provides a new theoretical basis for innate immune
participation in atherosclerosis development and highlights the potential of
the NLRP3 inflammasome as a target for prevention and treatment of CAD.

Key words: NLRP3 inflammasome, interleukin 1B, interleukin 18, coronary
artery disease, atherosclerosis.

Introduction

Coronary artery disease (CAD) is the leading cause of mortality in
most developed countries [1]. Atherosclerosis, which is a progressive
disorder of the vessel walls with the formation of plaques throughout
the arterial system, is the essential pathological process of CAD [2]. In-
flammation has been assumed to play a pivotal role in the genesis of
atherosclerosis though its pathogenesis is extremely complicated [1, 2].
It is generally accepted that a complex endothelial dysfunction induced
by free radicals, low-density lipoproteins (LDL), infectious microorgan-
isms, shear stress, toxins, hypertension or a combination of these and
other factors will lead to a chronic inflammatory response which leads to
atherosclerosis [2, 3].

Pattern recognition receptor (PRR)-mediated signaling pathways have
recently been elucidated to bridge the innate immune system and ath-
erosclerosis [3, 4]. Pattern recognition receptors include the Toll-like
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receptors (TLRs), located in the cell membrane,
and nucleotide-binding oligomerization domain
(NOD)-like receptors (NLRs), expressed in the cyto-
plasm [5]. NOD-like receptor family, pyrin domain
containing 3 (NLRP3) is a member of the NLR fam-
ily. Upon activation, NLRP3 recruits the adapter
protein and forms the NLRP3 inflammasome. The
NLRP3 inflammasome assembles in response to
a variety of exogenous and endogenous activa-
tors as an initial priming step, and thereby initi-
ates IL-1f and IL-18 processing, a key step in the
innate immune response [6]. It is well known that
IL-1B and IL-18 are two multifunctional cytokines
involved in chronic inflammation and induce an
intense inflammatory response during acute isch-
emic events, playing important roles in the patho-
genesis and progression of atherosclerosis.

At present, most studies about the NLRP3 in-
flammasome focus on animal models and immune
cells, especially in mice and the human acute
monocytic leukemia cell line (THP-1) [7, 8]. Lim-
ited information is available regarding the role of
NLRP3 in patients with CAD [7, 8]. As the role of the
NLRP3 inflammasome in human atherosclerosis is
unclear yet, we want to determine the expression
of the NLRP3 inflammasome and downstream cy-
tokines in patients with different degrees of ath-
erosclerosis, and the variations of NLRP3 at differ-
ent time points in patients with acute myocardial
infarction (AMI). In addition, we also studied the
potential role of the NLRP3 inflammasome in the
development of atherosclerosis.

Material nad methods

The study was approved by the research eth-
ics committee of the Second Affiliated Hospital of
Dalian Medical University. Individual permission
was obtained from the patients using standard in-
formed consent procedures. The investigation con-
forms to the principles outlined in the Declaration
of Helsinki regarding the use of human samples.

Patients

The patients were enrolled at the Department
of Cardiology in the 2" Affiliated Hospital of Dalian
Medical University from July 2011 to June 2012.
Seventy-one CAD patients and 20 healthy controls
were enrolled in this study. The diagnosis of stable
angina, acute coronary syndrome and AMI were
according to the ACC/AHA guidelines. The Gensini
scoring system was utilized in the evaluation of
CAD severity. The Gensini score was calculated for
each patient from the coronary arteriogram by as-
signing a severity score to each coronary stenosis
according to the degree of luminal narrowing and
its geographic importance [9]. The exclusion crite-
ria were as follows. First, patients with type 2 dia-

betes, obesity, gout, silicosis, Alzheimer’s disease
and Crohn’s disease, which are known to affect
NLRP3 inflammasome signaling pathways, were
excluded. Second, all sorts of acute or chronic in-
fectious disease, serious lung diseases, liver and
kidney disease, malignant tumor, autoimmune
diseases and patients who used vitamin E or anti-
inflammatory drugs were also excluded.

Isolation of monocytes

Human peripheral blood mononuclear cells
were isolated by density-gradient centrifugation.
After that, they were incubated in an incubator at
37°C with 5% CO, for 2 h to obtain pure mono-
cytes from lymphocytes (T cells, B cells, NK cells)
[10]. Flow cytometry was used to check the purity
of monocytes with CD14.

Analysis of plasma cytokine levels

ELISA was used to determine the expression
level of interleukin 1 B (IL-1B) and interleukin 18
(IL-18) in plasma. Measurement of IL-1B (BMS
224/2, eBioscience) and IL-18 (BMS 267/2, eBio-
science) by ELISA was performed according to the
manufacturer’s instructions.

RNA isolation and real-time reverse
transcriptase-polymerase chain reaction

Total RNA was isolated from the monocytes us-
ing TRIzol Reagent (15596-026, Invitrogen). RNA
from each sample was converted to cDNA using
Promega MMLV reverse transcriptase (Cat No:
9PIM170). The reaction protocol of real-time poly-
merase chain reaction (RT-PCR) was as follows:
94°C for 4 min followed by 40 amplification cy-
cles of 94°C for 30 s, 56°C for 60 s, and 72°C for
40 s. All gRT-PCR reactions, including no-template
controls, were performed in triplicate. The gRT-
PCR amplification products were assessed using
melting curve analysis. The relative expression
ratios of MRNAs were determined using the cross-
ing point as the cycle number. The primers for each
gene used in this study are as follows. B-actin: for-
ward 5’-CGTGACATTA AGGAGAAGCTG-3’, reverse
5’-CTAGAAGCATTTGCGGTGGA C-3’; NLRP3: forward
5-CTTCCTTTCCAGTTTGCTGC-3, reverse 5-TCTCG-
CAGTCCA CTTCCTTT-3’; caspase-1: forward 5°-GC-
CCAAGTTTGAAGGACAAA-3’, reverse 5’-GGTGTGGA-
AGAGCAGAAAGC-3%; IL-1B: forward 5’-GCCCTAA
ACAGATGAAGTGCTC-3’, reverse 5-GAACCAGCATC-
TTCCTCAG-3’; IL-18: forward 5°-GCT TGAATCTAAAT-
TATCAGTC-3’, reverse 5’-GAAGATTCAAA TTGCATCT-
TAT-3".

Western blot analysis

Western blot was used to examine the pro-
tein expression levels of NLRP3, pro-caspase-1,
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caspase-1, pro-IL-1B, IL-1B, pro-IL-18, and IL-18.
Monocytes were washed with cold PBS, and then
total proteins were extracted from cells using a to-
tal protein extraction kit (KeyGEN, Nanjing, China)
according to the manufacturer’s instructions. After
protein quantification using a BCA protein assay
kit (KeyGEN, Nanjing, China), 80-100 pg of pro-
tein was heated to 95°C for 5 min. Denatured pro-
teins were separated by 12% SDS-PAGE and then
transferred to the nitrocellulose membrane. The
membrane was blocked using a confining liquid
(5% nonfat milk powder in TTBS) at 4°C overnight.
The antibodies were incubated with the most
suitable concentration for 4 h and then washed
separately using TBST. The results were detected
by ECL PlusTM Western blot detection reagents
(KeyGEN, Nanjing, China). The amount of protein
was determined by densitometry using LabWorks
software (UVR Upland, CA). The antibody for
NLRP3 was from Abcam (ab17267), antibody for
pro-caspase-1 and caspase-1 were from Sigma-Al-
drich (C4851), antibody for pro-IL-18 (MAB6964),
IL-18 (MAB201) and pro-IL-18 (MAB 646) were
from R&D Systems, and antibody for IL-18 was
from MBL (D043-3).

Statistical analysis

SPSS 17.0 software was used to analyze the
statistical variability. Normal distribution mea-
surement data were expressed as mean + SD, and
abnormal distribution measurement data were
expressed as median (interquartile range). Differ-
ences among the groups were assessed by Stu-
dent’s t-test, one-way ANOVA and Wilcoxon (Kru-
skal-Wallis) test. Pearson correlation coefficient
was used for correlation analysis. Multivariate
stepwise regression analysis was used to evaluate
the relationships between variables and NLRP3.
Statistical significance was set at p < 0.05.

Results

Expression levels of NLRP3 and downstream
cytokines in patients with different degrees
of coronary artery disease

A coronary angiography was performed in all
71 patients with CAD. According to the clinical

symptoms and coronary angiography results, pa-
tients with CAD were divided into two groups: the
stable angina (SA) group and the acute coronary
syndrome (ACS) group.

The basic characteristics of the control group,
the SA group and the ACS group are shown in Ta-
ble I. There is no significant difference regarding
ages and body mass index (BMI) among the three
groups; however, the percentages of SA and ACS pa-
tients with a history of hypertension and smoking
were higher than those of the control group, which
is not surprising. Table Il shows the laboratory and
angiographic characteristics of the three groups.
Creatine kinase myocardial bound (CKMB), cardiac
troponin (cTnl) and TG levels were higher in the ACS
patients compared with the SA patients and control
subjects. In addition, ACS patients had significant-
ly lower high-density lipoprotein (HDL) compared
with the SA patients and control subjects. However,
the HDL level remained the same between con-
trol and SA subjects. In addition, white blood cells
(WBC), mononuclear cells, urea, creatinine (Cre),
total cholesterol (TC), low-density lipoprotein (LDL),
alanine aminotransferase (AST), aspartate amino-
transferase (ALT) and lactate dehydrogenase (LDH)
did not differ among the three groups (Table II).
The ACS patients had a significantly higher Gensini
score compared to SA patients (Table II).

The morphology of human peripheral blood
monocytes is shown in Figure 1 and the purity of
monocytes is shown in Figure 2. The mRNA lev-
els of NLRP3 and downstream cytokines includ-
ing caspase-1, IL-1B and IL-18 were increased in
patients with CAD compared with those of the
control group. In addition, their mRNA levels were
also higher in ACS compared with those of SA pa-
tients (Figure 3). Moreover, NLRP3 protein levels
were also significantly increased in CAD patients
compared with those of the controls though no
significant difference was observed between those
of SA and ACS groups (Figure 4 A). To further un-
derstand the role of the NLRP3 inflammasome in
CAD, the protein levels of downstream cytokines,
including pro-caspase-1,caspase-1,pro-IL-1, IL-1p,
pro-IL-18 and IL-18 were also checked. Pro-
caspase-1 protein level was significantly higher in
SA patients than those of the other two groups, but
the cleaved caspase-1 was significantly increased

Table 1. Basic characteristics of the control group, stable angina group and acute coronary syndrome group

Group Number Gender, n (%) Age [year]  Hypertension Smoke BMI
(yes/no) (yes/no) [kg/m?]
Male Female
Control 20 11 (55.0) 9 (45.0) 57.85 +10.29 7/13 5/15 26.96 +4.67
SA 33 21 (63.6) 12 (36.4) 62.39 £10.72 16/17 9/24 26.14 +2.47
ACS 38 25 (66.8) 13 (34.2) 60.16 £7.12 24/14 10/28 26.12 £3.22

SA — stable angina, ACS — acute coronary syndrome
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Table Il. Laboratory and angiographic characteristics of three groups

Clinical characteristics Control SA ACS
WBC [10%/1] 6.63 £1.60 6.06 £1.06 6.19 +1.75
Mononuclear cells [10%/1] 0.48 +0.17 0.45 +0.17 0.42 +0.14
Urea [mmol/l] 5.87 £2.61 6.02 £1.53 5.93 +1.82
Cre [umol/1] 79.33 £9.63 79.45 £10.39 76.93 £14.18
cTnl [pg/l] 0.02 £0.03 0.01 +0.01 1.31 £3.85
CK-MB [pg/l] 0.62 £0.58 0.84 +0.29 3.40 £5.70
TC [mmol/l] 4.49 +0.79 4.26 £1.30 4.77 +0.87
TG [mmol/l] 1.67 £0.65 1.40 £0.33 2.08 £1.21
HDL [mmol/1] 1.10 +0.23 1.13 +0.25 0.96 +0.21
LDL [mmol/l] 2.75 £0.64 2.52 £1.09 2.97 £0.79
ALT [U/1] 31.95 £15.04 27.51 £9.06 35.45 +23.53
AST [U/1] 22.85 £7.49 28.61 £17.66 35.26 +30.66
LDH [u/1] 160.65 £28.11 177.69 £21.83 190.01 £68.09
Gensini Score 4.36 £5.68 36.10 £30.07

Figure 1. Morphology of human peripheral blood
monocytes

in ACS patients (Figure 4 B). As inflammasome
activation represents the second step in the gen-
eration of the cleaved bioactive caspase-1, these
results indicated that the biological effects of the
NLRP3 inflammasome enhanced and promoted
the cleavage of pro-caspase-1 to caspase-1 in ACS.
As shown in Figures 4 C-D, pro-IL-1f and pro-IL-18
protein levels were also increased in CAD patients
compared to the controls, and there was no sig-
nificant difference between SA and ACS groups.
Interestingly, the expression of IL-1p and IL-18 was
significantly higher in the ACS than the SA group.
As IL-1B and IL-18 are generated in monocytes and
should be secreted into the extracellular space to
exert a pro-inflammation role, we examined the
plasma levels of IL-1B and IL-18. As shown in Figure
5, plasma IL-1B and IL-18 levels increased gradually
along with the increasing severity of CAD.

These results showed that the expression of
NLRP3 and downstream cytokines gradually in-
creased along with the increasing severity of CAD,
indicating that NLRP3 and downstream cytokines
might be relevant for the severity of CAD.

Expression levels of NLRP3 and downstream
cytokines at different time points in
patients with acute myocardial infarction

Thirty patients with AMI were recruited in this
study. The expression levels of NLRP3 and down-
stream cytokines were determined at four different
time points: within 6 h after symptom onset (3.5
+1.1 h), the acute phase at 48-72 h (57.0 9.4 h),
the convalescence stage at 1 week (7 +1 days),
and the stable period at 4-6 weeks (5.1 +0.7
weeks). The clinical characteristics of the AMI and
control subjects are shown in Table Ill. No signifi-
cant differences with respect to age, BMI, fasting
blood glucose (FBG), TC, TG, HDL or LDL were ob-
served between two groups.

As shown in Figure 6 A, the mRNA level of NLRP3
was gradually reduced along with the progress of
AMI. At the fourth time point (4—6 weeks after
symptom onset), the mRNA level of NLRP3 was
the lowest; however, its level was still higher than
that of the control (p < 0.05). The caspase-1, IL-1f
and IL-18 mRNA levels had a peak at the second
time point (48-72 h after symptom onset). They
began to fall at 1 week and further decreased at
the fourth time point. Despite these variations,
the mRNA levels of caspase-1, IL-1B and IL-18 at
the fourth time point were still higher than those
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Figure 3. Relative mRNA expression level of NLRP3 and downstream cytokines in patients with different degrees
of coronary artery disease. The mRNA expression level of NLRP3 (A), caspase-1 (B), IL-1B (C), and IL-18 (D)

“p < 0.05

of the controls (p < 0.05). Figure 6 B shows the ter symptom onset). They began to fall at 1 week
variation curve of each index. and further decreased at the fourth time point.

Plasma levels of IL-1B and IL-18 were examined  The levels of plasma IL-1f and IL-18 at the fourth
at each time point of AMI patients. As shown in  time point were still higher than those of the con-
Figure 7 A, plasma IL-1B and IL-18 levels also had  trols (p < 0.05). Figure 7 B showed the variation
a slight rise at the second time point (48-72 h af-  curve of plasma IL-1B and IL-18.
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Figure 4. Relative protein expression level of NLRP3 and downstream cytokines in patients with different de-
grees of coronary artery disease. A — NLRP3 protein expression level was significantly increased in CAD patients
compared to the control (p < 0.05), but there was no significant difference between SA and ACS patients. B — Pro-
caspase-1 protein expression was higher in SA patients than the other two groups, but the cleaved caspase-1 was
significantly increased in ACS patients (p < 0.05). C — Pro-IL-1B protein expression level was significantly increased
in SA and ACS groups compared to the control, there was no significant difference between SA and ACS groups,
but the cleaved IL-1B was significantly higher in ACS patients compared to the SA group (p < 0.05). D — Pro-IL-18
protein expression level was also increased in CAD patients, there was no significant difference between SA and
ACS groups, but the level of IL-18 was significantly higher in ACS patients compared to the SA group (p < 0.05)

*p < 0.05, significant difference. SA - stable angina, ACS — acute coronary syndrome

These results showed that NLRP3 and downstream
cytokines had a dynamic variation in AMI, indicating
that NLRP3 and downstream cytokines might be in-
volved in the acute inflammatory response of AMI.

Correlation and stepwise regression

analysis

Pearson’s correlation coefficient was used to
analyze the correlation between clinical risk fac-

tors and NLRP3 expression. As shown in Table 1V,
the Gensini score was correlated with NLRP3 level
(r=10.516, p < 0.001). The downstream cytokines
IL-1B8 and IL-18 were also correlated with NLRP3.
The correlation coefficients were r = 0.454 (p =
0.001) and r = 0.461 (p = 0.001), respectively.
Multivariate stepwise regression analysis was
performed to determine the independent predic-
tors of NLRP3. BMI, TC, TG, HDL, LDL, Gensini score
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*p < 0.05, significant difference

and WBC were selected to be independent vari-
ables. The results showed that the model had the
following values: R?> = 0.27, adjusted R* = 0.251,
normal fitting degree, F = 18.13, and p < 0.01.
Overall, the model was proved to be successful.
Gensini score was an independent predictor of
NLRP3 (¢ = 4.26, p < 0.01).

These results indicated that NLRP3 might be
relevant not only for the severity of CAD, but also
for the severity of coronary atherosclerosis.

Discussion

The cytosolic pattern recognition receptor NLRs
(NOD1, NOD2, NLRP3) mainly recognize exoge-
nous pathogens that break through the cell mem-
branes into the cells and the endogenous activa-
tor. Unlike NOD1 and NOD2, most of the ligands
for NLRP3 are endogenous. The NLRP3 inflam-
masome can cause and maintain a chronic inflam-
matory response in sterile inflammation. It sens-
es various microbial products and endogenous
“danger signals” (damage-associated molecular
patterns, DAMPs) such as cell necrosis composi-
tion, extracellular matrix components, hyaluronic
acid, and uric acid salt crystallization to activate
caspase-1, thereby initiating IL-1p and IL-18 pro-
cessing, a key step in the innate immune response
[11]. IL-1B and IL-18 were considered as a master
switch of inflammation, which acted as mediators
to promote the cascade release of other cytokines.
IL-1B and IL-18 have been previously implicated in
the pathogenesis of atherosclerosis [12-16].

The NLRP3 inflammasome has attracted con-
siderable attention because of its involvement in
the genesis of several human diseases and the
availability of inhibitors of IL-1B that have been
recently very successful in clinical trials with pa-
tients suffering from gout and type 2 diabetes
[17]. It had been shown that in mice NLRP3 in-
flammasome activation promoted macrophage
activation in adipose tissue and participated in
the development of a chronic proinflammatory
state which induces insulin resistance in obesi-

Table Ill. Clinical characteristics of acute myocardial
infarction group and control group

Parameter Control AMI
(n = 20) (n =30)

Gender (M/F) 11/9 18/12
Age [years] 57.85 +10.29 58.00 £13.52
BMI [kg/m?] 26.96 +4.67 25.27 ¥7.42
FBG [mmol/l] 5.66 +1.88 6.21 +1.53
TC [mmol/1] 4.49 +0.79 472 +1.0
TG [mmol/l] 1.67 £0.65 1.68 +0.82
HDL [mmol/l] 1.10 +0.23 1.00 £0.25
LDL [mmol/|] 2.75 +0.64 2.96 0.87

AMI — acute myocardial infarction

ty [18]. However, the role of the NLRP3 inflam-
masome in atherosclerosis is yet to be elucidated.
Previous studies have reported that cholesterol
crystals and oxidized low-density lipoprotein can
activate the NLRP3 inflammasome in human mac-
rophages and the THP-1 cell line [19], and might
be involved in the early formation of atheroscle-
rosis [20]. A recent study also reported that acti-
vation of NLRP3 inflammasome cholesterol clefts
can participate in the early formation of athero-
sclerosis and silencing NLRP3 expression can re-
duce the degree of atherosclerosis in Apo-E-defi-
cient mice [21], indicating that activation of the
NLRP3 inflammasome is required for atheroscle-
rosis formation. However, another report showed
that the absence of key components of the NLRP3
inflammasome (NLRP3, ASC or caspase-1) did not
influence atherosclerosis progression, infiltration
of plaques by macrophages, or plague stability in
an Apo-E-deficient mouse model [22]. Therefore
the role of NLRP3 in atherosclerosis is still contro-
versial at present.

In the present study, we found that NLRP3
and downstream cytokines were correlated with
the severity of CAD. In addition, NLRP3 level was
also correlated with Gensini score, indicating that
NLRP3 might be relevant not only for the sever-
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ity of CAD, but also for the severity of coronary
atherosclerosis. Observations on patients with
AMI showed that the NLRP3 and downstream
cytokines had a dynamic variation. The NLRP3
mRNA level peaked at the first time point, and
as the condition became more stable, it gradually
decreased. But the downstream cytokines includ-
ing caspase-1, IL-1p and IL-18 had a peak at the
second time-point (48-72 h after symptom on-
set), and they started to drop after about 1 week.
Four to 6 weeks later, they decreased further. One
question that emerged from our observations was
why the mRNA level of NLRP3 did not have a peak
like the downstream cytokines at the second time
point (48-72 h after symptom onset) in AMI. The
most reasonable explanation of the observed
discrepancy between NLRP3 and downstream
cytokines may be as follows. First, it is notewor-
thy that many other factors could influence the
downstream cytokines, so there could be a syner-
gistic effect of NLRP3 signaling and other factors
mediated signaling. Secondly, NLRP3 needs to be
transcribed and translated into protein, then as-
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Figure 6. Relative mRNA expression level of NLRP3
and downstream cytokines at different time points
of acute myocardial infarction patients. A — The
mMRNA expression level of NLRP3, caspase-1, IL-1B
and IL-18. B — The variation curve of each index

a, b, ¢, d in figures mean the four time points observed
in this study: a — within 6 h after symptom onset (3.5
+1.1 h), b - acute phase at 48-72 h (57.0 £9.4 h), ¢ —
convalescence stage at 1 week (7 +1 days) and d — stable
period at 4-6 weeks (5.1 +0.7 weeks)

sembled to be the inflammasome which has the
biological effects. The peak of downstream cyto-
kines at the second time point meant increasing
the assembly of the inflammasome; however, the
mRNA level of NLRP3 had not had a reaction in the
acute phase yet, so the increase of mRNA of NLRP3
may lag far behind the change of the downstream
cytokines. Thirdly, a negative feedback loop might
exist, which means the increased expression of
downstream cytokines might inhibit the tran-
scription and translation of NLRP3. And lastly, we
cannot rule out the possibility that NLRP3 expres-
sion was stimulated by myocardial ischemia and
reperfusion (I/R) which had contributed to the
sequential changes of NLRP3 mRNA level in AMI
patients. In fact, recent reports showed that the
NLRP3 inflammasome was involved in ischemic
preconditioning (IPC) and acute I/R injury of the
heart [14, 23].

This study was just an observation study re-
garding the NLRP3 inflammasome in patients with
CAD. The mechanism underlying the phenomena
was still speculative. It remains unclear whether
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Figure 7. Plasma IL-1p and IL-18 level at different time points of acute myocardial infarction patients. A — Plasma
IL-1B and IL-18 level. B — The variation curve of plasma IL-18 and IL-18

a, b, ¢, d in figures mean the four time points observed in this study: a — within 6 h after symptom onset (3.5 +1.1 h), b — acute
phase at 48-72 h (57.0 £9.4 h), ¢ — convalescence stage at 1 week (7 +1 days) and d — stable period at 4-6 weeks (5.1 +0.7 weeks)

the NLRP3 inflammasome participates directly in
immune dysfunction leading to chronic inflam-
mation or NLRP3 plays a role in sensing athero-
sclerosis-related ‘danger signals’. This question is
difficult to answer. We suspect that in the early
stage of CAD, substances such as cholesterol clefts
may directly activate the NLRP3 inflammasome to
undergo a chronic inflammatory response and
participate in the early stage of atherosclerosis.
With the progression of the disease, atheroscle-
rosis can modify NLRP3 as well as other signaling
pathways and will eventually cause the vascular
lumen to become narrow or even blocked, making
cardiomyocytes exposed to ischemic and anoxic
conditions, initiating the acute inflammatory re-
sponse, increasing membrane permeability and
inducing ion fluxes in cardiomyocytes, resulting
in ion transport especially with the efflux of po-
tassium [24]. lon fluxes and potassium efflux in
particular are the most extensively documented
signals reported to induce activation of the NLRP3
inflammasome [25, 26]. In addition, when cardio-
myocytes become ischemic and hypoxic or even
necrotic in acute ischemic events, a lot of tox-
ic substances including reactive oxygen species
(ROS) are generated during prolonged ischemia
and subsequent reperfusion [27, 28], which can
further regulate the assembly and activation of
the NLRP3 inflammasome [29-32]. The activated
NLRP3 inflammasome further promotes the secre-

Table IV. Pearson correlation coefficient between
each index and NLRP3

Arch Med Sci 4, August / 2014

Index r Value of p
WBC -0.050 0.726
Mononuclear cells -0.229 0.102
Urea 0.185 0.190
Cre -0.083 0.557
CTNI 0.154 0.277
CKMB 0.262 0.061
TC 0.179 0.204
TG 0.055 0.696
HDL -0.233 0.096
LDL 0.234 0.096
ALT 0.130 0.358
AST 0.106 0.452
LDH 0.183 0.195
LVEF -0.109 0.442
Gensini score 0.516 < 0.001
IL-1B 0.454 0.001
IL-18 0.461 0.001
799



Lili Wang, Peng Qu, Jian Zhao, Yeting Chang

tion of IL-1B and IL-18, and hence increases the
systemic inflammation, which mediates further
damage and promotes adverse cardiac remodel-
ing. Therefore, the NLRP3 inflammasome may not
only participate in the chronic inflammation for
early formation of atherosclerosis, but also act as
a downstream effector to be further activated in
the acute phase of myocardial infarction.

To the best of our knowledge, this study is the
first to report an increase of the NLRP3 inflam-
masome in patients with CAD and also confirms
the role of the NLRP3 inflammasome in athero-
sclerosis. This study will provide a new theoretical
basis for the innate immune system participating
in atherosclerosis development and highlights the
potential of the NLRP3 inflammasome as a target
for prevention and treatment of CAD.
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