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Abstract

Background & Hypothesis—IL-10 is an anti-inflammatory cytokine. Nox1 is a mitogenic
oxidase (p65-mox). The objective of this study was to test a hypothesis that IL10 deficiency would
cause vascular remodeling v7a the upregulation of Nox1.

Methods & Results—Recombinant AAV carrying short hairpin small interference RNA for
Nox1 (AAV.Nox1shRNA) was constructed for /n vivo specific inhibition of Nox1. Three groups
of 1L10 gene knockout (IL10KO) mice and 3 groups of wild-type (WT) mice were used. Three
groups of each strain received intravenous delivery of AAV.Nox1shRNA,
AAV.ScrambledshRNA, and PBS, respectively. Animals were euthanized at 3 weeks after gene
delivery. IL10KO increased Nox1 protein expression, NADPH oxidase activity, and superoxide
production in aortas. IL10KO also resulted in a significant decrease in aortic medial thickness, a
loss of smooth muscle cells, and an increase in vascular collagen deposition, indicating vascular
remodeling. The IL10KO-induced increases in NADPH oxidase activity and superoxide
production and vascular remodeling were abolished by silencing of p65-mox, suggesting that these
effects may be mediated by the upregulation of Nox1. In addition, IL10KO increased endothelin-1
(ET-1) levels in plasma and aortas, and this effect was partially blocked by silencing of Nox1.
RNA. silencing of Nox1 obliterated the IL10KO-induced increases in IL-6 expression in aortas,
superoxide production and MMP-9 activity in aortic smooth muscle cells (SMC), and SMC
migration.

Conclusions—IL10 is essential to the maintenance of normal vasculature as IL10 deficiency
resulted in vascular damage and remodeling. The IL1LOKO-induced vascular structure damage may
be mediated by the up-regulation of Nox1.
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Introduction

The vascular inflammatory status is determined by the balance of inflammatory and anti-
inflammatory cytokines. Interleukin-10 (IL-10) is a pleiotropic cytokine that inhibits a broad
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array of immune parameters with well known anti-inflammatory and immunosuppressive
properties. IL-10 inhibits the production of cytokines such as IL-2, IL-6, and 1L-81. IL-10
downregulates the expression of ICAM-1 and VCAM-1 in IL-1-activated human umbilical
vein endothelial cells (HUVECS) and decreases both IL-8 and IL-6 production in HUVECs?.
IL-10 preserves the vascular function by inhibiting the production of proinflammatory
cytokines and reactive oxygen species in endothelial cells?: 3-4,

The NADPH oxidase is the major source of superoxide in the vascular wall>-. Over the last
decade, six homologues of gp91ph0x have been identified and named Nox 1-57-8. Nox1 is
an isoenzyme of gp91phox, termed mitogenic oxidase (p65-Mox)8-10. Recent studies
indicated that Nox1 is expressed in vascular smooth muscle cells!! and that overexpression
of Nox1 promotes angiotensin I1-induced hypertension2. Overexpression of Nox1 in
NIH3T3 fibroblasts increases superoxide production and cell apoptosis and transformation®.
Transfection of aortic smooth-muscle cells with Nox1 antisense decreased superoxide
productionll,

It was reported that overexpression of 1L-10 attenuates atherosclerosis, vascular dysfunction,
and end organ damage3-15. 1L10 deficiency increased ROS production leading to
endothelial dysfunction®. It is not known, however, if IL-10 is involved in maintenance of
normal vascular structure. The isoform of NADPH oxidases that mediates the IL10KO-
induced increase in ROS production has never been determined. We hypothesize that IL-10
deficiency would cause vascular damage and remodeling via the upregulation of Nox1
NADPH oxidase activity. The aim of this study was to test this hypothesis by assessing the
effect of RNA. silencing of Nox1 on vasculature in the 1L10 gene knockout (IL10KO) mice.

For a full description of the Materials and Methods, please see the online Data Supplement.

Construction of recombinant adeno-associated virus (AAV-2) with Nox1-shRNA

Animals

Nox1-shRNA was designed using DHARMACON’s software and synthesized by IDT DNA
(Coralville, 1A, USA). These sequences were designed to target on mouse Nox1 (p65-mox)
at 5"-GATGCCTGGAAACTACCTA position in gene sequence: nucleotide 842-860.
Nox1-shRNA was driven by human RNA polymerase 111 U6 promoter. The U6-
Nox1shRNA was then packaged with pHelper and pAAV-RC to produce recombinant
AAV.Nox1shRNA as described previously16-19, AAV with scrambled shRNA was also
constructed to serve as a control construct (AAV.SC-shRNA). The scrambled (SC) shRNA
has been proved by the BD Clontech (Palo Alto, CA, USA) not to match with any known
gene sequences.

Three groups of IL-10 knockout (IL10KO) mice and 3 groups of wild-type (WT) mice
(C57BL/6) (18-24 g, 8 weeks) were obtained from the Jackson Laboratories (Bar Harbor,
ME, USA). The complete deletion of IL10 gene in ILL0OKO mice was confirmed by
genotyping. Mice were provided with a standard rodent chow and tap water. All mice were
housed at room temperature for 12h dark and 12h light throughout the experiment. The
studies were performed according to the Guide for the Care and Use of Laboratory animals
published by the US National Institute of Health (NIH Publication No. 85-23, revised 1996).
The animal use protocols were approved by the Institutional Animal Care and Use
Committee (IACUC) of the University of Oklahoma Health Sciences Center (OUHSC). The
OUHSC ethical policy conforms with that of the NIH.
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Body weight (BW) was measured twice a week. Following the control period, the three
groups of each strain received AAV.Nox1shRNA, AAV.SCshRNA, and phosphate buffer
solution (PBS), respectively. The viral particles were delivered intravenously (IV) at
1.25%x10°9 particles/mouse (0.1 ml).

Measurement of ET-1 in plasma and aorta

Three weeks after gene delivery, all mice were euthanized (sodium pentobarbital, 120 mg/
kg, IP). Blood was collected in a heparinized syringe via a cardiac puncture. Plasma was
separated after centrifugation for measurements of ET-1s. Briefly, plasma samples was
diluted in 1:4 ratio with assay buffer (Assay Design), mixed with an equal volume of 20%
acetic acid, and evaporated to dryness. The assay was carried out using an ET-1 assay kit
according to manufacturer’s instructions (Assay Design). The values were expressed pg/ml
plasma.

The frozen aorta was pulverized in the presence of liquid nitrogen and suspended in 1 M
acetic acid and 2 mM HCI at 25°C. The suspensions were placed in a 100°C water bath for 3
min and then homogenized. The homogenates were centrifuged for 30 min at 4°C. The
supernatant was collected and evaporated to dryness using a centrifugal concentrator under
vacuum. The samples were reconstituted in 250 pl assay buffer and used for measuring
ET-1 concentration using an ELISA kit (Assay Design) according to the manufacturer’s
instruction.

Morphological analysis and in situ superoxide production

Following perfusion, a part of the ascending aorta was postfixed overnight in 4%
paraformaldehyde and then processed for paraffin embedding for morphological and
histological analysis. Briefly, aortas was cut at 6-8 um and mounted on slides. Tissue slices
was stained with Hemotoxilin & Eosin (HE) for morphometric measurements. Aortic medial
thickness and medial layer area were measured in ten consecutive aortic sections for each
animal. Smooth muscle cells was confirmed with a-SMA antibody and counted using the
imaging J software (SMCs/mm2). Images were visualized and digital photographs were
taken using a Nikon fluorescence microscope. The aortic collagen deposition was evaluated
using Masson-Trichrome staining as we described recently®-20, The collagen staining was
evaluated by examining ten randomly selected fields. Blue-stained areas were quantified
using a color image analyzer. Collagen deposition was expressed as the percentage of the
blue-stained area to the total aortic wall area (collagen area fraction).

A small segment of aorta was excised rapidly and processed for determination of in situ
vascular superoxide production using DHE staining as described in our recent study19-20,

Quantification of NAD(P)H oxidase activity

NADPH oxidase activity was assessed in the aortas using the lucigenin chemiluminescence
method. To prevent autoxidation of lucigenin, a low concentration (5 wmol/l) of lucigenin
was used, as previously described?! with the following modifications. Tissue sections (40 u)
were rinsed in ice-cold PBS and kept in 96-well plate in cold saline on ice for 10 min.
Sections were incubated with lucigenin in the dark for 15 min. Background counts were then
obtained by measuring chemiluminescence using a luminometer (Biotek synergy 2
Luminometer) for 5 min (with a 2-min dark adjustment). To evaluate NAD(P)H oxidase
activity, 100 oM NAD(P)H was then added to samples, and luminescence was measured for
an additional 8 min. Background counts (with lucigenin) were subtracted from each value.
Lucigenin chemiluminescent counts were adjusted on the basis of protein concentration
from tissue sections. Activity was expressed as relative light units (RLU)/per mg protein.

J Hypertens. Author manuscript; available in PMC 2012 June 12.
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Western blot analysis

Western blot analysis was used for measuring Nox1, Nox2, Nox4, IL-4, IL-10 (Santa Cruz)
and IL-6 (Abcam) in aortas. p-actin (Santa Cruz) was run as an internal control. Nox3 and
Nox4 protein expression was undetectable in aortas. Nox5 is not expressed in the rodents?2.
For the detailed procedure, please see the online data supplement.

Isolation of vascular smooth muscle cell (VSMC)

Mouse aortic smooth muscle cells were isolated by enzymatic digestion as described
earlier23. Briefly, aortas were incubated with digestion medium (Dulbecco’s Modified
Eagles Medium, DMEM, 0.5 mg/ml elastase, 1.0 mg/ml collagenase and 1.25 mg/ml
trypsin) at 37 °C for 5 min. The adventitial layers of the blood vessels were then peeled off
with forceps, and digestion medium was flushed through the vessel lumen to dislodge
endothelial cells. The remaining tube of medial smooth muscle cells was then cut into
segments (2-3 mm) and transferred to a micro centrifuge tube containing 500 p.L of
digestion medium. After incubating for 90 min at 37°C, VSMCs were dispersed with a P1ggg
pipette tip and plated onto a 60-mm culture dish containing 5 mL DMEM supplemented
with 10% fetal bovine serum (FBS), 2 mmol/L L-glutamine, 100 U/mL penicillin, and 100
pg/mL streptomycin. The cells were maintained at 37 °C in a 5% CO, humidified incubator.
Experiments were performed in VSMCs between passage 2-5 in the serum-deprived
conditions (DMEM containing 0.1% FBS).

MMP-9 activity assay using gelatin zymography

Twenty-four hours before determining the levels of MMP-9, VSMCs were deprived of
bovine serum to avoid background MMP activity from the serum. MMP-9 levels were
determined in conditioned media, using gelatin zymography as described previously?4-25,
Briefly, 15 pL of conditioned media was mixed with 2x SDS buffer and the sample was
incubated at room temperature for 10 min before loaded onto 10% gelatin Zymogram gels
(Bio-Rad). After electrophoresis, gels were incubated with 1X renaturation buffer
(Invitrogen) to remove SDS, and further incubated for 48h in developing buffer (Invitrogen)
at 37°C. Gels were stained for 1 hr in coomassie blue (0.5% coomassie brilliant blue R-250,
30% methanol, 10% acetic acid) and destained in (30%:10%) methanol-acetic acid until
proper contrast was achieved. The MMP-9 activity was detected as a white band on a dark
blue background and quantified densitometrically.

VSMC migration

The migration of VSMCs was determined using a scratch wound assay as described
previously24. Briefly, VSMCs were grown in 60-mm dishes until they reach confluence. The
serum-starved VSMC monolayer was disrupted with a sterile cell scraper to create a cell-
free zone. To quantify a leading front of cell migration, images were photographed at 0 h
and 48 h later using a microscope equipped with a digital camera. The images were analyzed
using an Olympus software 1X-70. To ensure that images of the same area were taken at
both time points, a straight horizontal line (perpendicular to the scratch wounds) was made
on the underside of each well, and this was positioned at the bottom of each field before
images were acquired.

Measurements of superoxide generation in VSMC

The superoxide generation in VSMCs was measured as described previously26. Briefly, the
isolated VVSMCs were harvested with trypsin, resuspended in colorless HBSS (10° cells/
mL), and incubated in the dark for 30 min at 37°C in 5% CO, with 5 wmol/L
dihydroethidium (DHE, Molecular probes). Flow cytometry (FACScan, Becton Dickinson)
was used to select a homogeneous population of 10,000 live cells based on forward and side
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scatter. The geometric mean of ethidium fluorescence intensity (excitation 488 nm, emission
585 nm) in the population was used for analysis. The red fluorescence channel was used to
collect the DHE signal. The background fluorescence was determined in control cells
without DHE staining. The background fluorescence was subtracted from the total readings.
Mean fluorescence intensity was obtained from three separate experiments for each sample.

Statistical Analysis

Results

Data were analyzed by two-way ANOVA followed by one-way ANOVA and Bonferroni
multiple-comparisons between groups. Data are expressed as mean + SEM. A pvalue <0.05
was considered statistical significance.

Nox1shRNA reversed the IL10OKO-induced increases in Nox1 expression and NADPH
oxidase activity

Western blot analysis showed that Nox1 protein expression was increased significantly in
aortas in IL10KO mice (Fig. 1A), suggesting that IL10KO upregulated Nox1 protein
expression. The NADPH oxidase activity was measured based on superoxide generation by
quantifying lucigenin chemiluminescence. IL10KO significantly increased NADPH oxidase
activity in aortas (Fig. 1B). AAV delivery of Nox1shRNA abolished the upregulation of
aortic Nox1 expression in ILLOKO mice, indicating effective silencing of Nox1. The
IL10KO-induced increase in NADPH oxidase activity was obliterated by Nox1shRNA (Fig.
1B), suggesting that the increase in NADPH oxidase activity may be due to the upregulation
of Nox1 in the ILI0KO mice. On the other hand, Nox2 protein expression levels were not
altered in aortas (Online Data Supplement, S2).

IL10KO or AAV delivery of Nox1shRNA did not affect body weight significantly (Online
Data Supplement, S1).

Nox1shRNA attenuated the in situ aortic superoxide production in IL10KO mice

The /n situvascular superoxide production was assessed using the DHE staining. The aortic
superoxide production was increased significantly in ILLOKO mice compared with the WT
mice (Fig. 2A&B), indicating that IL10KO increased superoxide production. AAV delivery
of Nox1shRAN reversed the IL10KO-induced increase in superoxide production (Fig.
2A&B), suggesting that the increase in superoxide production was due to the upregulation of
Nox1.

Nox1shRNA decreased IL-6 expression and ET-1 production in IL10KO mice

IL-6 protein expression was increased significantly in aorta in the ILLOKO mice compared
with the WT mice (Fig. 3A), indicating that ILLOKO upregulated I1L-6 expression. Gene
delivery of Nox1shRNA abolished the IL10KO-induced upregulation of IL-6 (Fig. 3A),
suggesting that the upregulation of 1L-6 may be mediated by the increase in Nox1 and
superoxide production.

To determine whether IL-10 deficiency affects the ET-production, we measured ET-1 levels
in plasma and aorta. The ET-1 levels in plasma (Fig. 3B) and aorta (Fig. 3C) were increased
significantly in the IL10KO mice compared with the WT mice, indicating that IL10KO
increased ET-1 production. Gene delivery of Nox1shRNA significantly decreased but did
not prevent the IL10KO-induced increase in ET-1 levels (Fig. 3B,C), suggesting that the
increase in ET-1 production may be partially mediated by the upregulation of Nox1.

J Hypertens. Author manuscript; available in PMC 2012 June 12.
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Nox1shRNA decreased cell migration, superoxide production, and MMP-9 activity in
VSMCs in IL10KO mice

The VSMC migration was assessed by the wound scratch method. The number of traveling
VSMCs (Fig. 4A,B,C) and the distance of VSMC migration (Fig. 4A,B,D) were increased
significantly in the IL10KO mice compared with the WT mice, indicating that IL10KO
increased VSMC migration. In contrast, gene delivery Nox1shRNA abolished VSMC
migration (Fig. 4A-D), suggesting that the IL10KO-induced VSMC migration may be
mediated by the upregulation of Nox1 expression and superoxide production. Indeed,
superoxide production was increased by nearly 2.5 fold in VSMCs of IL10KO mice
compared with that of the WT mice. RNAI silencing of Nox1 abolished the IL10KO-
induced superoxide production in VSMCs of IL10KO mice (Fig. 4E). Nox1 was still
effectively silenced by AAV.Nox1shRNA in cultured SMCs for up to 5 passages).

Extracellular matrix (ECM) turnover is regulated by matrix metalloproteinases (MMPS).
MMP-9 is an important MMP that degrades vascular elastin fibers, which promotes collagen
deposition and smooth muscle cell migration. Basal activity of MMP-9 was increased
significantly in the IL10KO group compared with the WT group (Fig. 4F), indicating the
upregulation of MMP-9 activity. Gene transfer of Nox1shRNA reversed the upregulated
MMP-9 activity in the IL10KO group, suggesting an important role of Nox1 in mediating
the IL1OKO-induced upregulation of MMP-9 activity (Fig. 4F).

Nox1shRNA decreased aortic collagen deposition in ILLOKO mice

IL10KO significantly increased collagen deposition (blue) in aortas (Fig. 5A&B), a sign of
fibrosis and vascular damage. Heavy collagen staining was found in both the SMC layer and
the adventitial layer (Fig. 5A). Gene delivery of Nox1shRNA abolished the IL10KO-
induced collagen deposition in aortas (Fig. 5A&B), suggesting that the fibrotic formation
may be mediated by the upregulation of Nox1 expression and superoxide production.

Nox1shRNA attenuated vascular damage in IL10KO mice

The medial thickness was decreased significantly in aortas of IL10KO mice (Fig. 8A-C).
There was a loss of SMCs in aortas in ILLOKO mice (Fig. 6A-D). These results indicated
vascular structure damage. The IL10KO-induced vascular damage may be due to the
upregulation of Nox1 expression because it can be abolished by RNAIi silencing of Nox1
(Fig. 6A-D).

Discussion

This study demonstrated that IL10 gene knockout caused vascular structure damage and
remodeling as evidenced by a loss of VSMCs, an increase in vascular collagen deposition,
and vascular atrophy. This finding reveals, for the first time, that the anti-inflammatory
cytokine IL10 is essential to the maintenance of normal vascular structure. The
inflammatory status is balanced by inflammatory cytokines (e.g., IL6) and anti-
inflammatory cytokines (e.g., IL10). A decrease in anti-inflammatory cytokines and/or an
increase in inflammatory cytokines would cause an inflammatory status. Because 1L-10 can
attenuate expression and/or production of inflammatory cytokines* 27, it is not surprising
that IL10 deficiency resulted in an upregulation of IL6 expression in aortas although the cell
source of IL6 remains to be determined. Cytokines and inflammation may be involved in the
pathogenesis of vascular dysfunction, hypertension and organ damage28-29. IL-10 likely
exerts its anti-inflammatory effects on the vascular system through the inhibition of
inflammatory cytokines such as IL-6. Several studies suggest that the /n vivo expression of
IL10 may inhibit the formation of atherosclerosis!3 30 and ameliorate hypertension-related
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end organ damages'4-15. Therefore, IL-10 may be a natural endogenous defender for the
cardiovascular system.

The IL10KO-induced vascular damage and remodeling may be due to upregulation of
NADPH oxidase activity and superoxide production as it can be abolished by inhibition of
NADPH oxidase by Nox1shRNA. NADPH oxidases are the major source of superoxide in
the vascular system® 31-33 |t is well established that an increase in superoxide or ROS
production is involved in vascular dysfunction, hypertension, and end organ

damages32 34-36, This study further revealed that the IL10KO-induced increase in NADPH
oxidase activity is likely due to the upregulation of Nox1 as it could be abolished by RNAi
silencing of Nox1. It is interesting that IL10KO upregulated a specific isoform of NADPH
oxidases although the underlying mechanism remains to be determined. It seems that Nox1
is highly responsive to IL10KO. In contrast, Nox2 and Nox4 expression was not affected by
IL10KO. Indeed, Nox1 is the primary NADPH oxidase that mediates the innate immune
response in the gastrointestinal tract3/-38, Several lines of evidence suggest that Nox1 may
play a crucial role in the initiation of local innate immune response and inflammation?: 37-39,
This is, to our knowledge, the first report showing that IL10 deficiency selectively
upregulated vascular Nox1 expression. Whether there exists direct and specific relationship
between IL10 and Nox1 is certainly an interesting topic to pursue. This finding further
pointed out that the deleterious effects of IL1OKO on blood vessels may be attributed to the
upregulation of Nox1 because it could be reversed by specific silencing of Nox1.

It is noted that IL10KO resulted in an increase in ET-1 production. An increase in ET-1
production may cause vascular dysfunction and damage3!: 4942, The 1L10KO-induced
increase in ET-1 production may be partially mediated by the upregulation of Nox1 because
it was attenuated by RNA. silencing of Nox1. Superoxide or ROS stimulates ET-1 release3!.
It was reported that IL10KO enhanced ETA-mediated vascular responses to ET-1 due to the
upregulation of ETA receptors*3. Therefore, the increase in ET-1 production and the
enhanced vascular responses to ET-1 may contribute to vascular damage and remodeling in
IL10KO mice.

Extracellular matrix (ECM) turnover is regulated by matrix metalloproteinases (MMPs).
Numerous reports indicate that MMPs play an important role in the pathogenesis of vascular
diseases such as arterial stiffening?4-4>. MMP-9 degrades vascular elastins, which promotes
collagen deposition, leading to vascular remodeling and arterial stiffening*>-47. It has been
previously reported that production of MMP-9 is stimulated by several cytokines, such as
IL-6 and TNF-a%8. The present finding reveals that IL10KO upregulated MMP-9 activity,
suggesting that IL-10 may be an important regulator of MMP9 activity. The IL10KO-
induced activation of MMP-9 activity may be responsible for matrix degradation, loss of
elastin fibers, and collagen deposition and thus vascular atrophy. The upregulation of Nox1
may mediate the IL10KO-induced increase in MMP-9 activity because it can be abolished
by RNA:i silencing of Nox1.

It is noted that there was a loss of SMCs in the ILLOKO mice, which is likely due to the
increased ROS production. Using flowcytometry, we found that the ROS production was
upregulated in the isolated SMCs from the IL10KO mice. ROS could cause oxidative stress
and apoptosis in SMCs#%-51, Nox1 seems to be the major source of IL10KO-induced
superoxide production in SMCs because it can be abolished by p65shRNA. The Nox1-
derived ROS may also be responsible for the ILLOKO-induced SMC migration which
contributes to vascular remodeling. MMP-9 facilitates SMC migration via degrading
extracellular matrix. It has been reported that Nox1 is the primary NADPH oxidase that is
responsible for cell transformation and apoptosis® 52.
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In summary, genetic IL10 deficiency resulted in vascular damage and remodeling,
supporting a critical role of IL10 in the maintenance of normal vasculature. IL10KO
upregulated expression of vascular Nox1 expression, which may mediate the IL10KO-
induced vascular damage and remodeling.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Effects of RNAI silencing of Nox1 on Nox1 expression and NADPH oxidase activity in
aortas

Western blot analysis of Nox1 expression in aortas (A). The NADPH oxidase activity in
aortas (B). Data=means+SE. *p<0.05, ***p<0.001 vsthe WT-PBS group. *0<0.05 vsthe
IL10KO-PBS group. N=5. PBS, phosphate buffer solution; SCshRNA, scrambled sequence
of short hairpin sSiRNA; Nox1shRNA, shRNA for p65-mox (Nox1). N=5.
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Figure 2. Effects of RNAI silencing Nox1 on in situ vascular superoxide production
Dihydroethidium (DHE) fluorescence in aortas (A). Quantification of DHE fluorescence
density (B). Data=meansSE. *p<0.05, ***p<0.001 vsthe WT-PBS

group. *p<0.05, ***p<0.001 vsthe ILIOKO-PBS group. N=5.
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Figure 3. Effects of RNAI silencing of Nox1 on |L-6 expression and ET-1 production
group. *p<0.05,"*p<0.01 ***p<0.001 vsthe ILLOKO-PBS group. N
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Figure 4. Effects of RNAI silencing of Nox1 on cell migration, ROS production and MMP-9
Activity in isolated and cultured smooth muscle cells (SMCs)
Confluent cells were allowed to grow for 48 h following wound injury. A photograph of

cells migrated after 48 h in each group (A& B). Scr, scrambled shRNA. p65, Nox1shRNA.
IL-10-/-, IL10 gene knockout. pbs, PBS (phosphate buffer solution). The summary data of
the number of cells migrated and the average distance traveled (C& D). Aortic SMCs were
exposed to the superoxide specific dye dihydroethidium (10 M) for 30 min. Ethidium
fluorescence was measured quantitatively by flow cytometry (E). MMP-9 activity was
measured by gelatin zymography (F). Data=means+SE. *p<0.05, ***p<0.001 vsthe WT-
PBS group. ***p<0.001vsthe ILLOKO-PBS group. N=5.
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Figure 5. Effects of RNAI silencing of Nox1 on the aortic collagen content

Trichrome staining of the aorta sections (7 M) from IL-10KO and WT mice. Heavy
collagen staining (blue) was found in the SMC layer and the adventitial matrix in the
IL10KO mice (A). There was a loss of elastin fibers in the medial layer in the ILL0KO mice
(A). Quantification of collagen content (B). Data=means+SE. ***p<0.001 vsthe WT-PBS
group. **+*p<0.001vsthe ILLOKO-PBS group. N=5.

J Hypertens. Author manuscript; available in PMC 2012 June 12.



1duosnuey JoyIny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnuei\ Joyiny Vd-HIN

Dammanahalli et al. Page 17

10 um

(um)

Aorta Medial Thickness [0
Number of Medial SMCs ©O
(SMCs/mm?)

Figure 6. Effects of RNAI silencing of Nox1 on aortic medial layer remodeling

Hemotoxilin & Eosin (HE) staining of thoracic aortic sections (6 tM). Morphometric
analysis of aortic medial layer of the ILLOKO mice (A). Quantification of aortic medial
thickness (B), aortic medial layer area (C), and medial SMCs (D) after 21days of gene
delivery. Data=means+SE. ***p<0.001 vsthe WT-PBS group. **p<0.001, ***p<0.001 vsthe
IL10KO-PBS group. N=5.
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