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Abstract

Objective——Increasing evidence suggests that contractile dysfunction in smooth muscle cells
(SMCs) plays a critical role in aortic biomechanical dysfunction and aortic aneurysm and
dissection (AAD) development. However, the mechanisms underlying SMC contractile
dysfunction in sporadic AAD are poorly understood. In this study, we examined the role of the
NLRP3-caspase-1 inflammasome, a key inflammatory cascade, in SMC contractile dysfunction in
AAD.

Approach and Results——We observed significant SMC contractile protein degradation in
aortas from patients with sporadic thoracic AAD. The contractile protein degradation was
associated with activation of the NLRP3—caspase-1 inflammasome cascade. In SMCs, caspase-1
bound and directly cleaved and degraded contractile proteins, leading to contractile dysfunction.
Furthermore, Nlrp3or caspase-1 deficiency in mice significantly reduced angiotensin Il-induced
contractile protein degradation, biomechanical dysfunction, and AAD formation in both thoracic
and abdominal aortas. Finally, blocking this cascade with the inflammasome inhibitor, glyburide
(an antidiabetic medication), reduced angiotensin ll-induced AAD formation.
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Conclusions——Inflammasome-caspase-1-mediated degradation of SMC contractile proteins
may contribute to aortic biomechanical dysfunction and AAD development. This cascade may be a
therapeutic target in AAD formation. Additionally, glyburide may have protective effects against
AAD development.
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Aortic aneurysms and dissections (AAD) are common interrelated cardiovascular disorders
that cause more than 10,000 deaths in the United States each year and are a leading cause of
death in people 55 years of age or older.! The structural integrity of the aortic wall depends
on the homeostasis of vascular smooth muscle cells (SMCs) and the extracellular matrix
(ECM).

A growing body of evidence has suggested that SMC contractile dysfunction2-6 plays a
critical role in AAD development. Specific genetic defects have been identified as the
underlying cause of SMC contractile dysfunction in hereditary aortic disorders.2=> Genomic
copy number variants that disrupt cell contractile function have been identified in sporadic
thoracic aortic diseases,® which account for 80% of AAD.’ However, the molecular
mechanisms responsible for SMC contractile dysfunction in sporadic aortic disease remain
largely unknown.

The NLRP3 (nucleotide oligomerization domain-like receptor family, pyrin domain
containing 3) inflammasome functions as a molecular platform for mediating cellular
responses to stress. In response to danger signals, the canonical NLRP3 inflammasome
complex (NLRP3-ASC [apoptosis-associated speck-like protein containing a caspase
recruitment domain]-caspase-1) triggers cell injury and dysfunction in a caspase-1—
dependent manner.8 Gain-of-function mutations in the NLRP3gene result in several
inflammatory diseases.? In addition, the NLRP3—caspase-1 pathway has been implicated in
the pathogenesis of several chronic disorders including type 2 diabetes'%11 and
atherosclerosis.12 Genetic variability involving one of the components of the NLRP3—
caspase-1 inflammasome complex—the caspase recruitment domain-containing protein 8
(CARD& SNP rs2043211)—has been associated with altered susceptibility to abdominal
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aortic aneurysm (AAA) formation.13 These findings raise the question of whether enhanced
NLRP3-caspase-1 inflammasome activation can trigger SMC injury and dysfunction leading
to AAD development.

Given the critical role of this cascade in tissue inflammation and destruction, we conducted
this study to examine the hypothesis that the NLRP3-caspase-1 inflammasome is activated
in aortic SMCs in patients with sporadic AAD and that its activation is important in SMC
dysfunction and aortic disease development. Our findings suggest that the NLRP3-caspase-1
inflammasome cascade promotes the degradation of contractile proteins in SMCs that causes
aortic contractile dysfunction, leading to AAD development.

Material and Methods

Results

Materials and Methods are available in the online-only data supplement.

Smooth Muscle Contractile Proteins are Degraded in Human Sporadic Thoracic AAD

Tissues

To determine the potential cause of SMC dysfunction, we examined the structural integrity
of the SMC-specific contractile proteins, myosin heavy chain and tropomyosin, in patient
aortic tissues. We observed a significant amount of degradation products of myosin heavy
chain and tropomyasin in the aortic wall of patients with ascending thoracic aortic aneurysm
(aTAA) (Figure 1A), descending thoracic aortic aneurysm (dTAA), and descending thoracic
aortic dissection (dTAD) (Figure 1B). These findings clearly show increased protein
degradation of contractile proteins in diseased tissues from patients with sporadic thoracic
AAD.

NLRP3-caspase-1 Inflammasome is Activated in Human Sporadic Thoracic Tissues

To identify potential pathways responsible for the degradation of contractile proteins in
sporadic AAD, we examined the activation of the NLRP3-caspase-1 inflammasome cascade
in aortic diseases in the same set of patient tissues described above. We found that protein
levels of NLRP3, ASC, procaspase-1, and active caspase-1 (p10 and p20) were increased in
ascending (Figure 2A) and descending (Figure 2B) sections of diseased aortas when
compared with levels in similar segments of control aortas. Immunostaining analysis further
indicated that NLRP3 and caspase-1 protein levels were increased in the media and
adventitia of diseased aortas (Figure 2C, particularly in CD68+ macrophages and SM22-a.+
SMCs (Figure 2D). Together, these findings indicate that the NLRP3—caspase-1
inflammasome cascade is activated in both SMCs and macrophages, and the activation of the
cascade is associated with degradation of myosin heavy chain and tropomyosin in SMCs in
the aortic wall of patients with sporadic thoracic AAD.

Caspase-1 Degrades SMC Contractile Proteins Leading to SMC Contractile Dysfunction

We then examined whether the NLRP3—caspase-1 inflammasome cascade plays a role in
contractile protein degradation. Palmitic acid (PA) mimics in cells the metabolic stress
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created by a high-fat diet (HFD) in challenged mice. We therefore exposed human thoracic
aortic SMCs to PA (0.3 mM) as a trigger in these studies. PA consistently increased the
levels of NLRP3, pro-caspase-1, and active caspase-1 in SMCs (Figure 3A). PA also induced
the cleavage and degradation of tropomyosin and myosin heavy chain in SMCs (Figure 3B).
The siRNA-mediated reduction of the inflammasome components partially prevented the
cleavage/degradation of tropomyosin and myosin heavy chain in PA-challenged SMCs,
suggesting the involvement of this cascade in contractile protein degradation. Because the
NLRP3-caspase-1 inflammasome cascade executes its activity mainly through the
caspase-1-mediated cleavage of target proteins, we determined whether this cascade directly
targets and cleaves contractile proteins. Immunoprecipitation studies showed that caspase-1
directly bound to tropomyosin and myosin heavy chain in cultured SMCs, and the binding
was induced by PA treatment (Figure 3C). Caspase-1 also bound to tropomyosin and myosin
heavy chain in aortic tissues from sporadic TAAD patients (Figure 3D). In addition,
recombinant caspase-1 directly cleaved tropomyosin and myosin heavy chain (Figure 3E),
and the cleavage was reduced by the caspase-1 inhibitor Z-VAD-FMK. Finally, our SMC
contractility assay showed that stimulation with PA significantly suppressed the ability of
SMCs to contract in a collagen matrix, an effect that was partially reversed by the sequential
siRNA-mediated knockdown of the NLRP3—caspase-1 inflammasome cascade (Figure 3F).
Together, our findings suggest that PA induces activation of the NLRP3-caspase-1
inflammasome components in SMCs and that, through caspase-1, the NLRP3—-caspase-1
inflammasome cascade degrades contractile proteins, leading to SMC contractile
dysfunction.

NLRP3-caspase-1 Inflammasome Cascade Contributes to Aortic Contractile Protein
Degradation and Biomechanical Dysfunction in Mice

Using a sporadic AAD mouse model, we examined whether the inflammasome plays a role
in aortic biomechanical dysfunction. In this model, challenging C57BL/6 WT mice with a
HFD and angiotensin 11 (Angll) infusionl4 induced aortic enlargement (Figure IA in the
online-only Data Supplement), AAD formation (Figure IB in the online-only Data
Supplement), and aortic rupture (Figure IC in the online-only Data Supplement), which were
associated with activation of the NLRP3-caspase-1 inflammasome complex (Figure ID in
the online-only Data Supplement).

We then evaluated aortic function. Advanced aortic disease with significant aortic
destruction and fibrotic remodeling can result in aortic stiffness and biomechanical
dysfunction. To eliminate these effects, we studied the biomechanical function of descending
thoracic aortas with mild disease (without coexisting dissection and aneurysm). Aortic
diameters were slightly larger in challenged than in unchallenged WT mice; however, the
diameters were similar among the challenged groups with different genetic backgrounds.
The density of alpha -adrenergic receptors was also similar among the challenged groups
(Figure 11 in the online-only Data Supplement).

Wire myograph analysis of descending thoracic aortic rings showed that the contractile
response to phenylephrine was significantly reduced in challenged WT mice when compared
with that in unchallenged mice (Figure 4A). However, the contractile response to
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phenylephrine was preserved in challenged NLRP3-deficient (M/p3/~) mice and
caspase-1—deficient (CaspZ~'~) mice, when compared with that of challenged WT mice
(Figure 4A). Similarly, pressure myograph analysis of descending thoracic aortic rings
showed that the diameter changes per increase in pressure were greater in challenged WT
mice than in unchallenged WT mice, indicating loss of elastic fiber integrity and/or aortic
contractile ability (Figure 4B). Compared with challenged WT mice, challenged N/rp37/~
and CaspI™'~ mice had reduced pressure-induced diameter enlargement (Figure 4B),
suggesting preserved aortic function in these mice.

We examined whether the inflammasome cascade contributes to contractile protein
degradation during AAD development in mice. Compared with unchallenged WT mice,
challenged WT mice showed increased degradation of myosin heavy chain and tropomyosin
(Figure 4C). Importantly, aortas from challenged N/rp3~ and CaspZ™~ mice showed
reduced degradation of and preserved levels of full-length myosin heavy chain and
tropomyosin when compared with aortas from challenged WT mice (Figure 4C), suggesting
a critical role of the NLRP3-caspase-1 inflammasome cascade in contractile protein
degradation. These findings suggest that the NLRP3—-caspase-1 inflammasome cascade is
involved in contractile protein degradation, which may contribute to aortic biomechanical
failure and AAD formation.

The NLRP3—caspase-1 Inflammasome Cascade Contributes to Aortic Destruction and AAD

Formation

We determined the role of the NLRP3-caspase-1 inflammasome cascade in AAD formation
in mice challenged with a HFD and Angll infusion. Routine blood pressure monitoring in
challenged mice showed significant increases in blood pressure after Angll infusion, but
there were no differences in blood pressure between groups (data not shown). M/p3~ mice
and CaspI™'~ mice showed markedly preserved gross aortic architecture (Figure 5A) and
significantly reduced aortic enlargement (Figure 5B) and AAD incidence in various aortic
segments (Figure 5C) when compared with challenged WT mice. Moreover, the presence of
multiple aneurysms and/or dissection and aortic rupture (Figure 5D) and the overall AAD
incidence (Figure 5E) were reduced in challenged NV/ip3/~ and Casp1™'~ mice when
compared with challenged WT mice. In addition, we observed better preserved elastic fiber
architecture, decreased elastic fiber fragmentation, less adventitial remodeling (Figure 5F),
and reduced inflammatory cell infiltration (data not shown) in the aortas of challenged
Nirp3 = and Casp1~'~ mice compared with the aortas of challenged WT mice, suggesting
the importance of the NLRP3—-caspase-1 inflammasome in aortic wall damage and
remodeling after aortic stress. Together, these findings suggest that the NLRP3—caspase-1
inflammasome cascade is involved in AAD formation.

Pharmacologic Blockade of the NLRP3—caspase-1 Inflammasome Cascade Attenuates
AAD Formation in Mice

Finally, we tested whether AAD formation in mice can be reduced by the pharmacologic
antagonism of the NLRP3-caspase-1 inflammasome cascade. Glyburide is a commonly used
anti-diabetic medication that has been shown to stop potassium efflux,® thereby inhibiting
NLRP3-caspase-1 inflammasome complex formation. Glucose levels were measured
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weekly in challenged WT mice and challenged WT mice treated with glyburide; we found
no differences in glucose levels between groups (data not shown). In challenged WT mice,
we found that glyburide treatment significantly reduced aortic destruction (Figure 6A),
aortic enlargement (Figure 6B), and AAD development in different aortic segments (Figure
6C), as well as the overall incidence (Figure 6D) and the incidence of different severity types
(Figure 6E) of aortic disease. Additionally, in the aortas of challenged WT mice treated with
glyburide, we observed better preserved elastic fiber architecture and less adventitial
remodeling than in the aortas of untreated challenged WT mice (Figure 6F). These findings
suggest that glyburide may downregulate the expression and activation of the NLRP3—
caspase-1 inflammasome and may have a therapeutic effect on the formation and
progression of aortic disease.

Discussion

Recent evidence has suggested that SMC contractile dysfunction3:6 plays a critical role in
AAD development. Mutations in contractile proteins have been identified as the cause of
SMC contractile dysfunction in certain genetic aortic disorders. However, the mechanisms
for SMC contractile dysfunction in sporadic aortic disease are largely unknown. In this
study, we provide evidence suggesting that degradation of SMC contractile proteins,
mediated by the NLRP3—-caspase-1 inflammasome, may contribute to SMC contractile
dysfunction and aortic biomechanical failure during sporadic AAD development.

Altered aortic biomechanics have been described during AAD development. Aortic
dysfunction could be secondary to aortic destruction. Interestingly, recent studies have
suggested that SMC contractile dysfunction can cause AAD development.2:358 Studies in
genetic TAAD have identified mutations in the genes for smooth muscle alpha-actin
(ACTA2),356 myosin heavy chain 11 (MYH11),2 myosin light chain kinase (MYLK), and
cGMP-dependent protein kinase 1 (PRKGI). It has been suggested that dysfunctional
mechanical sensing and regulation by intramural cells leads to compromised structural
integrity of the aortic wall.18 Although genomic copy number variants that disrupt the cell
contractile function have been identified in sporadic TAAD,® the mechanisms for contractile
dysfunction in sporadic AAD are generally unknown. In this study, we found significant
contractile protein degradation in aortic tissues from patients with sporadic thoracic aortic
aneurysms and dissections. Moreover, in a sporadic AAD model, contractile protein
degradation and aortic dysfunction were also observed, even in aortas without dissection and
aneurysm. These findings suggest that contractile protein degradation and aortic contractile
dysfunction may be an early event, leading to compromised aortic structure and progressive
aortic degeneration, and ultimately to AAD development.

What causes aortic contractile protein degradation and dysfunction in sporadic AAD? Our
study showed significant activation of the NLRP3—-caspase-1 inflammasome cascade in
aortic tissues from patients with sporadic thoracic AAD, specifically in aortic medial SMCs
of diseased tissues. Interestingly, this cascade was directly involved in SMC contractile
protein degradation and SMC contractile dysfunction. We found that caspase-1 bound to
tropomyosin and myosin heavy chain in cultured SMCs and in aortic tissues from AAD
patients, and caspase-1 directly cleaved these contractile proteins. Knocking down the
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NLRP3and caspase-1in cultured SMCs prevented contractile protein degradation and
contractile dysfunction. In an AAD mouse model, we found significant contractile protein
degradation and aortic dysfunction in aortas from challenged WT mice. Importantly, NLRP3
and caspase-1 deficiency partially preserved aortic contractile protein integrity and aortic
biomechanical functions. Together, our findings suggest that the NLRP3—caspase-1
inflammasome cascade degrades contractile proteins through the actions of caspase-1,
leading to SMC and aortic contractile dysfunction during AAD development. Contractile
protein degradation has been implicated in cardiac dysfunction during ischemia-reperfusion
injury.1” The NLRP3—caspase-1 inflammasome cascade may also contribute to contractile
protein degradation and contractile dysfunction in this condition.

We further examined the role of the NLRP3—-caspase-1 inflammasome cascade in AAD
formation. In our AAD model, mice were fed a HFD and challenged with a high dose of
Angll to generate sporadic thoracic and abdominal AAD. Angll has been used extensively
in mice to induce abdominal®-20 and thoracicl421.22 gortic aneurysms, although Ang I1-
induced AAD development could be independent of increased blood pressure.23.24
Moreover, mice fed a HFD show significantly increased susceptibility to Angll-induced
AAA 1418 |n this study, using an approach of combined HFD and high-dose AnglI, we
successfully generated AAD in the thoracic aorta of mice that resulted in disease
development in the ascending, arch, and descending thoracic aorta. In this sporadic AAD
model, we showed that NLRP3 and caspase-1 deficiency reduced not only the overall AAD
incidence, but also the disease severity and rupture rate. Our findings are consistent with
those of recent studies showing that the NLRP3—caspase-1 inflammasome was activated in
AAA tissues'325 and that NLRP3 and caspase-1 deficiency in ApoE~~ mice reduced AAA
formation. These studies examined the role of the inflammasome in macrophage activation
and aortic inflammation in AAA development.26:2” Here, we proposed a novel role of the
inflammasome in SMC contractile protein degradation, aortic contractile dysfunction, and
biomechanical failure. We also showed that NLRP3 and caspase-1 deficiency reduced aortic
enlargement and AAD development in both the abdominal and thoracic aortic regions and
also explored the mechanism of this protection. Together, these findings suggest that the
NLRP3-caspase-1 inflammasome cascade contributes to sporadic AAD development. It will
be important to examine whether this cascade is activated and plays a role in disease
progression in genetically triggered TAA and TAD.

Finally, we assessed whether AAD formation can be reduced by pharmacologic antagonism
of the NLRP3-caspase-1 inflammasome cascade. In this study, we used glyburide to treat
AAD because it has been shown to inhibit the inflammasome and limit ischemia-
reperfusion-induced myocardial injury in mice.28 We found that glyburide treatment in
challenged WT mice reduced NLRP3 levels, ASC complex formation, caspase-1 levels and
its cleavage/activation, and aortic destruction. Ultimately, glyburide treatment significantly
reduced aortic destruction, aortic enlargement, and AAD development in different aortic
segments, as well as the overall incidence and severity of aortic disease. Our findings
establish that targeting the NLRP3-caspase-1 inflammasome may be a potential therapeutic
approach for patients with AAD. However, glyburide is an antidiabetic drug with potential
effects, including hypoglycemia; therefore, further studies with more specific NLRP3
inhibitors are warranted.
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Diabetes has been consistently shown to be negatively associated with both thoracic?® and
abdominal3%:31 aortic aneurysm; however, the underlying mechanisms are unclear. Although
the abnormal metabolic profile in patients with diabetes (i.e., hyperglycemia and
hyperinsulinemia) may have a “protective effect” on the aortic wall, increasing evidence
suggests that the protection may come from the medications used to treat diabetes.32-3% In a
recent study, the use of antidiabetic medication was analyzed in 4468 diabetes patients with
aortic diseases and 4468 matched controls (diabetes patients without aortic diseases). The
study shows that the use of metformin or sulfonylurea was associated with a lower risk of
developing aortic diseases. The effects of metformin and sulfonylurea on aortic diseases
were dose dependent.32 Our study supports the notion that antidiabetic medication may have
protective effects against AAD development. Nevertheless, further studies are needed to
understand the molecular mechanisms underlying the negative association between diabetes
and aortic aneurysm and to define the effects of anti-diabetic medications, insulin signaling/
hyperinsulinemia, and hyperglycemia on the structure and function of the aortic wall.

Moreover, it is important to consider the dynamic nature of aortic disease formation in
relation to the blockade of the NLRP3-caspase-1 inflammasome as a preventive therapy for
aortic disease. Thus, studies are also needed to determine whether the blockade of the
NLRP3-caspase-1 inflammasome cascade plays a role in the treatment of acute or chronic
aortic disease and whether this blockade inhibits adverse remodeling or promotes protective
remodeling.

In conclusion, our findings suggest NLRP3—caspase-1 inflammasome may disrupt aortic
wall homeostasis, which promoted SMC contractile protein degradation and dysfunction.
We also showed that glyburide reduced the formation of aortic disease in mice, probably in
part, by inhibiting NLRP3-caspase-1 inflammasome activation. These findings have
important clinical implications and suggest that the blockade of the NLRP3—caspase-1
inflammasome may have therapeutic potential for preventing or treating aortic disease.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights
. Significant SMC contractile protein degradation is seen in human sporadic
thoracic AAD.
. The inflammasome NLRP3- caspase-1 cascade directly degrades contractile

proteins, leading to contractile dysfunction in SMCs.

. Nirp3or caspase-1 deficiency in mice prevents challenge—induced contractile
protein degradation, biomechanical dysfunction, and AAD formation in both
the thoracic and abdominal aorta.

. Treatment with the inflammasome inhibitor, glyburide, reduces challenge—
induced AAD formation.
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Significant smooth muscle contractile protein degradation in human thoracic aortic
aneurysm and dissection (AAD) tissues. A, Ascending aortic tissues from patients with
ascending thoracic aortic aneurysm without dissection (aTAA, n=10) and from organ donors
(ascending control, n=8) were examined. Representative western blot images and
quantification studies show significant degradation products of myosin heavy chain and
tropomyosin in aTAA. B, Descending aortic tissues from patients with descending thoracic
aortic aneurysm without dissection (dTAA, n=10), patients with descending thoracic aortic
dissection with aneurysm (dTAD, n=10), and organ donors (descending control, n=8) were
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examined. Representative western blot images and quantification studies show significant
degradation products of myosin heavy chain and tropomyosin in dTAA and dTAD.
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Figure 2.
Significant activation of NLRP3-caspase-1 inflammasome in human thoracic aortic

aneurysm and dissection (AAD) tissues. A, Representative western blot images and
quantification studies show higher levels of NLRP3, ASC, procaspase-1, and active
caspase-1 in aortic tissues from patients with ascending thoracic aortic aneurysm without
dissection (aTAA, n=10) than in aortic tissues from ascending aorta controls (ascending
control, n=8). B, Representative western blot images and quantification studies show higher
levels of NLRP3, ASC, procaspase-1, and active caspase-1 in aortic tissues from patients
with descending thoracic aortic aneurysm without dissection (dTAA, n=10) and descending
thoracic aortic dissection with aneurysm (dTAD, n=10) than in aortic tissues from
descending aorta controls (descending control, n=8). C, Representative immunostaining
shows abundant NLRP3 in the media and adventitia of TAAD tissue as compared with
control tissue. D, Representative immunostaining(dTAA, n=10,dTAD, n=10) shows the
expression of NLRP3 and caspase-1 in SM22-a+ smooth muscle cells and CD68+
macrophages in TAAD tissues. The white arrows indicate positive staining.
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Figure 3.
Caspase-1 degrades smooth muscle cell (SMC) contractile proteins leading to SMC

contractile dysfunction. A, Representative western blot images and quantification studies
show that palmitic acid (PA) increased the expression of NLRP3 and caspasel in human
aortic SMCs (n>3 in independent experiments). B, PA induced the cleavage/degradation of
tropomyosin and myosin heavy chain (MHC). The cleavage was reduced by treatment with
NLRP3 siRNA, ASC siRNA, or caspase-1 siRNA. C, Co-immunoprecipitation studies show
that caspase-1 bound to myosin heavy chain and tropomyosin in SMCs (n>3 in independent
experiments) and D, in diseased aortic tissues. E, Cleavage assay results show that
recombinant caspase-1 directly cleaved and degraded recombinant tropomyosin and myosin
heavy chain. The cleavage was reduced by the caspase-1 inhibitor Z-VAD-FMK (n>3 in
independent experiments). F, SMCs were treated and polymerized in collagen matrix; their
ability to contract in collagen matrix was examined by determining the reduction in collagen
diameter (from 3 independent experiments). PA treatment significantly decreased SMC
contraction, and this effect was partially prevented by treatment with NLRP3 siRNA, ASC
SiRNA, or caspase-1 siRNA.
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Figure 4.
Deficiency in NLRP3—-caspase-1 inflammasome reduces challenge-induced aortic contractile

protein degradation and biomechanical dysfunction in mice. Wild type (WT), M/rp37~, and
CaspI™'~ mice were unchallenged or challenged with Angll infusion and a high-fat diet
(HFD). A, Wire myograph analysis of descending thoracic aortic rings shows a significantly
reduced contractile response to phenylephrine in challenged WT mice when compared with
that in unchallenged WT mice (WT chow). In contrast, aortic rings from challenged
Nirp3™'= and Casp1™~ mice exhibit partial preservation of contractile ability. B, Pressure
myograph analysis of descending thoracic aortic segments shows greater diameters with
increment increases in pressure in challenged WT mice than in unchallenged WT mice (WT
chow). In contrast, aortic segments from challenged A/rp37/~ and CaspI™~ mice exhibit
diameters comparable to those in unchallenged WT mice. C, Western blot analysis of aortic
protein lysates shows increased degradation of tropomyosin and myosin heavy chain in
challenged WT mice when compared with unchallenged WT mice, and preserved full-length
tropomyosin and myosin heavy chain in challenged A/rp3™'~ and CaspZ™~ mice when
compared with challenged WT mice. */£<0.05, WT+HFD+Angll vs. WT chow,
Nirp3™~+HFD+Angll, or CaspZ~+HFD+AnglI.
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Figure 5.
Deficiency in NLRP3-caspase-1 inflammasome reduces aortic aneurysm and dissection

(AAD) formation in mice. Wild type (WT), V3=, and CaspZ~~ mice were unchallenged
or challenged with Angll infusion and a high-fat diet (HFD). A, Representative images of
the excised aortas show gross differences among aortas from challenged WT, M/rp3/~, and
Casp1™'~ mice. B, Challenged MV/rp3'~ and CaspI™~ mice have smaller mean aortic
diameters in various aortic segments than do challenged WT mice. Asc, ascending; Desc,
descending thoracic; SR, suprarenal; and IR, infrarenal. C, The incidence of AAD in
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different aortic segments is significantly lower in challenged N/rp3/~ and Casp1~/~ mice
than in challenged WT mice. D, The severity of types of aortic lesions is reduced in
challenged NV/rp37'~ and CaspZ™~ mice when compared with that of challenged WT mice.
Lesions were classified according to a modified Daugherty system. E, The overall incidence
of AAD is reduced in challenged MV/rp3'~ and CaspI™~ mice when compared with that in
challenged WT mice. F, Verhoeff-van Gieson elastin staining and hematoxylin and eosin
(H&E) staining show the preservation of elastic lamellar architecture and the partial
preservation of medial thickness in the aortas of challenged AV/rp3™/~ and CaspI™~ mice
when compared with aortas of challenged WT mice.
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Figure 6.

Inflammasome inhibitor glyburide reduces aortic aneurysm and dissection (AAD)
development in mice. Wild type (WT) mice that were challenged with Angll and a high-fat
diet (HFD) were administered water or glyburide (5 mg/kg/d) by oral gavage for 7 weeks. A,
Excised aortas show that glyburide attenuates AAD formation in the thoracic and abdominal
aorta. B, Aortic diameters in challenged WT mice are reduced with glyburide treatment.
Asc, ascending; Desc, descending thoracic; SR, suprarenal; and IR, infrarenal. C, AAD
formation in different aortic segments in challenged WT mice is reduced with glyburide
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treatment. D, The overall incidence of AAD in challenged WT mice is reduced with
glyburide treatment. E, The severity of the types of lesions, classified according to a
modified Daugherty system, is shown. F, Hematoxylin and eosin (H&E) staining and
Verhoeff-van Gieson elastin staining in the aortas of challenged WT mice show preservation
of elastic lamellar architecture in mice treated with glyburide.
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