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Abstract

Aims—Hypertension is associated with increased levels of circulating cytokines and recent
studies have shown that innate immunity contributes to hypertension. The mechanisms which
hypertension stimulates immune response remain unclear, but may involve formation of
neoantigens that activate the immune system. Toll like receptor 4 (TLR4) is an innate immune
receptor that binds a wide spectrum of exogenous (lipopolysaccharide) and endogenous ligands.
TLR4 signaling leads to activation of nuclear factor kappa B (NFxB) and transcription of genes
involved in inflammatory response. We previously demonstrated that TLR4 blockade reduces
blood pressure and the augmented vascular contractility in spontaneously hypertensive rats (SHR).
Here we hypothesized that inhibition of TLR4 ameliorates the vascular inflammatory process by a
NF«B signaling pathway.

Main methods—SHR and Wistar rats were treated with anti-TLR4 antibody (1pg/day) or
unspecific 1gG for 15 days (i.p.).
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Key findings—Anti-TLR4 treatment decreased production of reactive oxygen species and
expression of IL-6 cytokine in mesenteric resistance arteries from SHR, when compared with 1gG-
treated SHR. Anti-TLR4 treatment also abolished the increased vascular reactivity to
noradrenaline observed in IgG-treated SHR, as described before, and inhibition of NFkB
decreased noradrenaline responses only in 1gG-treated SHR. Mesenteric arteries from SHR treated
with anti-TLR4 displayed decreased expression of MyD88, but not TRIF, key molecules in TLR4
signaling. Phosphorylation of p38 and NF-xB p65 were decreased in arteries from anti-TLR4-
treated SHR versus IgG-treated SHR.

Significance—Together, these results suggest that TLR4 is a key player in hypertension and
vascular inflammatory process by a NFkB signaling pathway.
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1. INTRODUCTION

Hypertension is considered a chronic inflammatory disease, with elevated levels of vascular
and circulatory pro-inflammatory cytokines and augmented activation of the transcription
factor NFxB [1, 2]. Inflammation of the vascular wall is associated with blood vessels
dysfunction [3]. Experimental and clinical evidence supports the concept that the innate and
the adaptive immune responses contribute to the pathophysiology of cardiovascular diseases,
including arterial hypertension [4]. Cells from the adaptive immune response, mainly T
lymphocytes, play critical roles in the development of angiotensin 1l and
deoxycorticosterone-salt-induced hypertension, and in the progression of vascular
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remodeling, which is a hallmark of hypertension [4, 5]. However the participation of the
innate immune system in hypertension is still scarcely investigated.

The innate immune response is the first line of defense of the organism against pathogens.
Innate immune cells recognize molecules from pathogens through activation of pattern
recognition receptors (PRR), such as the toll-like receptors (TLRs) [6]. We recently
demonstrated that mesenteric resistance arteries from spontaneously hypertensive rats (SHR)
exhibit TLR4 overexpression compared to Wistar arteries, and that inhibition of TLR4
activation by chronic treatment with anti-TLR4 antibody decreases blood pressure and
restores vascular hypercontractility, by a cyclooxygenase (COX)-dependent mechanism [7].

TLR4 is expressed in many cell types, including endothelial cells, smooth muscle cells and
macrophages. Recent studies demonstrated that TLR4 is activated not only by pathogens,
but also by endogenous ligands from injury and damaged tissues. Accordingly, TLR4 has
been well studied in sterile inflammatory conditions [8]. TLR4 activation culminates in the
recruitment of adaptor proteins and activation of two major intracellular signaling pathways
depending on the adaptors recruited to the TLR. The MyD88-dependent pathway involves
activation of IRAK-1 and 4 (IL-1R-associated kinases), TRAF-6 (TNF receptor-associated
factor-6), MAPK (mitogen-activated kinases), resulting in the activation of NFxB, which
mediates the transcription of COX-2, several pro-inflammatory cytokine genes and
generation of reactive oxygen species. The TRIF-dependent pathway (TIR-domain-
containing adapter-inducing interferon-) leads to activation of the interferon regulated
factors (IRF) family of transcription factors, resulting in the synthesis of interferon (IFN)

[9].

In view that TLR4 is upregulated in mesenteric resistance arteries from SHR and that
several pro-inflammatory factors contributes to the pathogenesis of hypertension, we
hypothesized that in addition to decreasing blood pressure, TLR4 blockade in SHR would
ameliorate the inflammatory process via an NFxB -dependent pathway. Therefore, the aim
of this study was to investigate whether the inhibition of TLR4 by a treatment with anti-
TLR4 antibody, reduces arterial expression of pro-inflammatory molecules, such as IL-6,
TNF-a, and oxidative stress in SHR. In addition, considering that TLR4 activates the
nuclear factor NF-xB, we determined whether inhibition of NF«B activity contributes to the
beneficial effects of anti-TLR4 treatment in SHR.

2. MATERIALS AND METHODS

2.1 Animals

Male SHR and Wistar rats (15 weeks-old; Harlan Laboratories, Indianapolis, IN, USA) were
used in this study. All procedures were performed in accordance with the Guiding Principles
in the Care and Use of Animals, approved by the Georgia Regents University Committee on
the Use of Animals in Research and Education and in accordance with the Guide for the
Care and Use of Laboratory Animals published by the US National Institutes of Health. The
animals were housed on a 12 h light/dark cycle and fed a standard chow diet with free water
intake. Mean blood pressure was measured by the tail-cuff method (model DT-100; Utah
Medical Products, Midvale, Utah, USA) before the beginning and at the end of the
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treatment. At the end of the treatments, in all experiments, rats were anesthetized using
isoflurane and euthanized.

2.2 Treatment with anti-TLR4 antibody

2.3 Western

Treatment using anti-TLR4 was performed as described by Milanski et al (2009) and
Bomfim et al (2012) [7, 10]. Fifteen weeks-old SHR and Wistar rats were treated by a daily
intraperitoneal (i.p.) injection of 200 pl solution containing 1.0 g of anti-TLR4 1gG
antibody (Santa Cruz Biotechnology sc-13591) diluted in saline, for 15 days, in order to
molecularly block TLR4 [7, 10]. Control Wistar and SHR groups received daily i.p.
injections containing 1.0 g of unspecific 1gG antibody (Santa Cruz Biotechnology) to rule
out unspecific effects of antibody.

Blotting

Proteins (50 pg) from mesenteric arteries were extracted using a lysis buffer and separated
by electrophoresis on a 10 % polyacrylamide gel and transferred to a nitrocellulose
membrane. Nonspecific binding sites were blocked with 5 % milk in Tris-buffered solution
(10 mM Tris,100 mM NaCl, and 0.1 % Tween 20) for 1 h at room temperature. Membranes
were then incubated with primary antibodies overnight at 4°C. Primary antibodies, with their
respective target molecular weight and dilutions, were: anti-MyD88 (33 kDa, 1:750), anti-
phospho-p38 (43 kDa, 1:1000), anti-p38 (43 kDa, 1:1000), anti-phospho-ERK (42, 44 kDa,
1:2000), anti-ERK (42, 44 kDa, 1:2000), anti-phospho-NF«B p65 (65 kDa, 1:500), anti-
NF«B p65 (65 kDa, 1:500) (all antibodies from Cell Signaling Technology, Beverly, MA,
USA) and anti-TNF-a (23 kDa, 2ug/mL), anti-IL-6 (21, 28 kDa, 1:500) and anti-TRIF (66
kDa, 1:1000) (Cayman, USA). Membranes were washed with Tris-buffered solution and
incubated for 1 hour at room temperature with the appropriate secondary antibody. After
incubation membranes were washed with Tris-buffered solution and signals were revealed
with chemiluminescence and quantified using Alpha Imager software (Alpha Innotech, San
Leandro, CA). The same membrane was stripped and used to determine B-actin protein
expression using a monoclonal antibody against -actin (1:15000), and its content was used
to normalize protein expression in each sample. All representative Western blot images
shown in each figure were obtained from samples run on the same membrane.

2.4 Vascular function studies

After euthanasia, second-order mesenteric arteries were removed and dissected in a
modified Krebs solution (in mM: 130 NaCl, 14.9 NaHCOg3, 4.7 KCI, 1.18 KH5PQy, 1.17
MgS0,4-7H,0, 1.56 CaCl,-2H,0, 0.026 EDTA and 5.5 glucose). Segments (2 mm in length)
from the mesenteric arteries were cleaned of connective tissues and perivascular fat and
mounted on 40 pum wires in a small vessel myograph for isometric tension recording. The
segments were equilibrated for about 30 min in Krebs solution gassed with 5 % CO5 in O,,
maintaining pH equal 7.4. The relationship between resting wall tension and internal
circumference was determined, and the internal circumference, L100, corresponding to a
transmural pressure of 100 mmHg for a relaxed vessel in situ, was calculated. The vessels
were set to the internal circumference L1, given by L1 = 0.9xL100. The effective internal
lumen diameter was determined as L1 = L1/w. After stabilization, arterial integrity was
assessed by stimulation of vessels twice with 120 mM KClI, to assess maximal contractility.
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Endothelial integrity was assessed by testing the relaxant effect of acetylcholine (1 uM) on
vessels pre-contracted with noradrenaline (3 uM). Only segments with intact endothelium
(>?% ACh-induced relaxation) were used in this study.

Cumulative concentration-response curves to noradrenaline (10 nM to 100 pM) were
performed in mesenteric arteries incubated with vehicle or pyrrolidine (NFxB inhibitor),
which was added 30 min before generating the concentration—response curves.

2.5 Reactive oxygen species measurement in small mesenteric arteries

In situ ROS production was evaluated by the oxidative fluorescent dye dihydroethidine
(Invitrogen, USA), as described before [11]. Small mesenteric arteries incubated with
vehicle or noradrenaline (0.1yM) for 30 min were embedded in freezing medium and
transverse sections (20 um) were collected on glass slides and equilibrated for 10 min in
phosphate buffer in a humidified chamber at 37 C. Phosphate buffer containing
dihydroethidine (2.5 pM) was applied to each tissue section. The slides were incubated in a
light-protected humidified chamber at 37 C for 30 min. Immediately after this time, digital
images were collected on an epifluorescence microscope (Carl Zeiss, Germany) coupled to a
camera (DS-U3; Nikon, Japan). The collected images were analyzed by measuring the mean
optical density of the fluorescence of the vessel, using Image J software (National Institute
of Health, USA).

2.6 Data Analysis

Results are shown as mean * standard error of the mean (SEM) and “n” represents the
number of animals used in the experiments. Contractile responses are expressed in mN as
maximal force to each agonist concentration. Concentration—response curves were fitted
using a nonlinear interactive fitting program (Graph Pad Prism 4.0; GraphPad Software Inc.)
and two pharmacological parameters were obtained: the maximal effect generated by the
agonist (Emax) and —log ECsg (pD>). Statistical analyses were performed using one-way
ANOVA followed by Tukey post-hoc test or Student t test, when appropriate. Values of
P<0.05 were considered statistically significant.

3. RESULTS
3.1 Effect of anti-TLR4 treatment on blood pressure and body weight

Anti-TLR4 treatment decreased mean blood pressure in SHR, compared with values before
treatment. However, no changes in blood pressure were observed in SHR after treatment
with unspecific 1gG or in Wistar groups after treatments with anti-TLR4 or 1gG antibodies
(Figure 1 and Table 1). Treatment with anti-TLR4 did not change body weight (g) in the
groups. These results reproduce our previous findings (7) and suggest that increased
activation of TLR4 contributes to augmented blood pressure observed in SHR.

3.2 Effect of anti-TLR4 treatment on vascular contractility

Vascular reactivity (Emax and pD» values) to noradrenaline was significantly decreased in
endothelium-intact mesenteric resistance arteries from anti-TLR4-treated SHR, compared to
arteries from unspecific 1gG-treated SHR (Figure 2B and Table 1), as described before [7].
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No differences were observed in noradrenaline responses between the Wistar groups (Figure
2A and Table 1). Pre-incubation of mesenteric resistance arteries with pyrrolidine (NFxB
inhibitor) decreased noradrenaline Emax value in arteries from 1gG-treated SHR, but not in
arteries from anti-TLR4-treated SHR or arteries from the Wistar groups (Figure 2A-B and
Table 1). Together, these data demonstrate that anti-TLR4 treatment decreases augmented
vascular contractile responses observed in SHR, through a NFkB-dependent mechanism.

3.3 Effect of anti-TLR4 treatment on cytokines and TLR4 signaling pathway

We determined activation of molecules involved in TLR4 signaling pathway in mesenteric
arteries from SHR. MyD88 protein expression was decreased in arteries from anti-TLR4-
treated SHR when compared to arteries from 1gG-treated SHR. No differences in TRIF
expression in arteries from SHR after anti-TLR4 treatment were observed (Figure 3). The
phosphorylation of NFkB p65 in small mesenteric arteries from IgG-treated SHR was
increased compared to arteries from 1gG-treated Wistar rats. The anti-TLR4 treatment
decreased vascular NFxB p65 phosphorylation in SHR, but not in Wistar rats (Figure 2C).

Vascular expression and activity of MAPK were also determined. Accordingly, p38 and
ERK phosphorylation was increased in small mesenteric arteries from IgG-treated SHR,
compared to arteries from 1gG-treated Wistar rats. The anti-TLR4 treatment decreased p38,
but not ERK, phosphorylation in SHR (Figure 4).

Protein expressions of pro-inflammatory cytokines 1L-6 and TNF-a were determined in
small mesenteric arteries. IL-6, but not TNF-a expression was increased in 1gG-treated SHR
versus 1gG-treated Wistar, and the treatment with anti-TLR4 decreased IL-6 levels in SHR.
(Figure 5).

These data demonstrate that TLR4 inhibition attenuated the activation of inflammatory
markers and TLR4 signaling proteins, as demonstrated by decreased expression of MyD88
and IL-6 and reduced p38 and NF«B phosphorylation.

3.4 Effect of anti-TLR4 treatment on ROS production

Vascular generation of reactive oxygen species was determined in basal conditions and after
stimulation with noradrenaline in samples from Wistar and SHR rats treated with 1gG or
anti-TLRA4. Increased ROS production was found only in noradrenaline-stimulated arteries
from 1gG-treated SHR compared to basal conditions. No differences in ROS generation
were observed in arteries from anti-TLR4-treated SHR suggesting that treatment with anti-
TLR4 abolished augmented ROS production in small mesenteric arteries from SHR.

4. DISCUSSION

In this study, we show for the first time that inhibition of TLR4 activation, by treatment with
an anti-TLR4 antibody, in addition to decreasing blood pressure, decreases p38 and NFkB
phosphorylation as well as ROS generation in mesenteric resistance arteries from SHR. The
involvement of the innate immune system in hypertension pathogenesis and in the
development of hypertension-related vascular dysfunction is a novel concept that has
recently been under intense investigation. Our aim in this work was to identify the signaling
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pathways involved in TLR4 activation in resistance vessels in hypertension. A decrease in
NFkB activity and expression of pro-inflammatory cytokines represents a potential
mechanism by which the anti-TLR4 treatment decreases vascular reactivity and blood
pressure in SHR.

Recognition of host-derived molecules by TLRs and subsequent TLR activation may be an
important link between activation of the immune system and hypertension. Many studies
have clearly shown that TLR4 is responsible for inflammation induced by endogenous
ligands, such as C-reactive protein and heat shock proteins (HSP60 and HSP70), in smooth
muscle cells and many other cell types [12-14]. Circulating levels of these molecules are
increased in hypertension. They may act as long-term TLR4 activators, resulting in
augmented expression of several pro-inflammatory cytokines in cardiovascular tissues,
contributing to blood pressure elevation. We demonstrated that treatment with anti-TLR4
decreases blood pressure in SHR, but not in normotensive controls, showing that TLR4
activation contributes to spontaneous hypertension.

An augmented expression of TLR4 during hypertension has been demonstrated in many
tissues and in different hypertensive models. Eisler et al, demonstrated an increased cardiac
TLR4 expression in SHR and L-NAME-induced hypertension. De Batista et al, showed an
increased TLR4 expression in SHR aorta and that anti-TLR4 treatment ameliorates
inflammatory parameters such as oxidative stress in this vessel. Previous studies from our
laboratory demonstrated an increase in TLR4 expression in mesenteric arteries from SHR.
Additionally, we observed that anti-TLR4 treatment reduced this receptor expression as well
as IL-6 and TNF-a serum levels. suggesting that TLR4 blockade in hypertension has
significant systemic anti-inflammatory effects. We now investigate the NFxB-dependent
mechanism involved in the TLR4-mediated vascular inflammatory process.

Activation of TLR signaling pathways by endogenous molecules have been poorly
investigated in different cell types, but recent studies report recruitment of distinct adaptor
molecules and induction of distinct signaling pathways downstream of TLRs after
stimulation with exogenous or endogenous molecules. Activation of TLR4 by bacteria-
derived LPS can induce both TRIF and MyD88-dependent pathways [8]. In contrast, it has
been shown that endogenous TLR4 agonists, such as heat shock proteins [15], fibrinogen
[16] and uric acid [17], signal via MyD88. All these endogenous ligands are found in high
levels in hypertensive subjects, suggesting that they can activate TLR4 by a MyD88-
dependent signaling pathway in mesenteric resistance arteries of SHR.

An important signaling pathway recruited by TLR4 activation via MyD88-dependent
pathway is the MAPK cascade [18]. To confirm that TLR4 activates p38 and ERK in
mesenteric resistance arteries from SHR, we determined phosphorylation levels of these
proteins. Western blotting analysis showed that anti-TLR4 treatment decreased p38, but not
ERK, phosphorylation only in SHR. In fact, C-reactive protein triggers an inflammatory
response in rat vascular smooth muscle cells by inducing TNF-a secretion, which is
mediated by p38 MAPK-TLR4 signaling pathway [19]. These data suggest an involvement
of p38 MAPK in TLR4 signaling pathway in hypertension.
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The present study also demonstrates that IL-6, but not TNF-a, protein expression is
increased in mesenteric resistance arteries from IgG-treated SHR and that anti-TLR4
treatment normalizes expression of these pro-inflammatory cytokines. In our previous study,
we showed reduced IL-6 in serum from TLR4-treated SHR versus 1gG-treated SHR [7].
Protein expression measurements of this cytokine in vascular tissues showed a local effect
action of TLR4 blockade in mesenteric arteries. The inflammatory response is associated
with cytokine release and ROS production, which play an important role in renal damage
and increased vascular resistance associated with hypertension. Inflammation has also been
clinically associated with increased arterial stiffness, which independently predicts
cardiovascular events in hypertensive patients [20, 21]. TNF-a and IL-6 are pro-
inflammatory cytokines positively associated with hypertension [22, 23]. These cytokines
regulate the expression and function of several proteins, including adhesion molecules,
MAPK, extracellular matrix components and growth factors, which are important in vessel
hypertrophy and vascular dysfunction described in hypertension [24]. IL-6 also seems to
influence the balance between vasoconstrictor and vasodilator factors, as well as regional
differences in the release and responsiveness to these factors, contributing to the increased
responsiveness within a specific vascular bed in hypertension [25]. Activation of TLR4
culminates in NFxB phosphorylation and IL-6 and TNF-a expression in different cell types
and tissues [12, 26]. However some works have showed that TLR4 activation can stimulate
specific cytokines release. Lukic L., (2014) showed that diabetes type 2 patients with
hypertension have high levels of IL-6 but not TNF-a compared with patients without
hypertension [27].

The IKB/NFkB system is considered a major intracellular inflammatory pathway, mediating
most of the vascular inflammatory responses [28]. NFxB is a transcription factor containing
DNA binding and dimerization domains, nuclear translocation signal, and binding site for
the inhibitor of xB, which is involved in regulating genes of the inflammatory cascade [29].
Upon activation by extracellular stimuli, NFxB translocates from the cytoplasm into the
nucleus and induces gene expression. for cytokines such as IL-6, COX-2, chemokines and
adhesion molecules involved in recruitment of monocytes/macrophages to sites of
inflammation in the vascular wall [28]. It was previously shown that, in SHR, renal NFxB
activation and immune cell infiltration occur very early in life, being observed in 3 weeks-
old SHR, when compared to Wistar-Kyoto rats (WKY) [30]. However, vascular NFxB
activation has not been demonstrated in resistance arteries from experimental models of
hypertension. In this study, we not only observed increased vascular NFxB phosphorylation,
but also that increased NFxB activity is, in part, dependent on TLR4 signaling.

In addition, we previously showed that vascular reactivity, assessed through the constrictor
responses to the a-adrenergic agonist noradrenaline in isolated mesenteric resistance
arteries, is modulated by anti-TLR4 treatment. Accordingly, anti-TLR4 treatment decreases
contractile responses to noradrenaline in SHR [7]. Here we demonstrated that increased
vasoconstriction is normalized by NFkB inhibition with pyrrolidine. Considering that 1)
cytokines, such as IL-6, activate several signaling pathways and mediators of vascular
contraction; 2) cytokines expression is often regulated by NF«B, which, in turn, produces
mediators (as the COX enzyme) that amplify the vascular inflammatory response, our results
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suggest that the inflammatory mediators regulated by NF«xB potentiate the increased
vascular contractile response to noradrenaline.

5. CONCLUSION

Our findings demonstrate that TLR4 signaling is activated in mesenteric resistance arteries
from SHR, leading to activation of MyD88/p38/NF«B pathway. In addition, we showed that
anti-TLR4 treatment decreases blood pressure, as well as restores hyperreactivity to
noradrenaline via NFxB inhibition, lowering of IL-6 and reactive oxygen species generation.
This study reinforces the concept that hypertension is a pro-inflammatory disease and
strengthens the idea that TLR4 activation contributes to the pathogenesis of hypertension.
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Figure 1. Anti-TLR4 treatment decreases SHR blood pressure
Mean arterial pressure (MAP, mmHg) was evaluated in Wistar (A) and SHR (B) treated

with 1gG or anti-TLR4. Each point refers to one animal and the trace to other point indicates
the MAP of the same animal before and after treatment. n= 6. *P< 0.05 vs.anti-TLR4-SHR
group before the treatment. Statistical test: Student’s t test
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Figure 2. Anti-TLR4 treatment decreases NFkB p65 phosphorylation and attenuates
noradrenaline-induced constriction in mesenteric resistance arteries from SHR

Cumulative concentration-response curves to noradrenaline in the presence of vehicle or
pyrrolidine (NFxB inhibitor), in mesenteric resistance arteries from (A) Wistar and (B) SHR
treated with 1gG or anti-TLR4. (C) Protein expression of phosphorylated and total NFxB
p65 in mesenteric resistance arteries from Wistar and SHR treated with 1gG or anti-TLRA4.
Each curve point represents the mean = SEM of maximal response to each concentration of
noradrenaline. Bar graphs show the relative expression of proteins (mean + SEM) after
normalization to -actin. On the top are representative Western blotting images of protein
expression. n = 5-6. Statistical test: One-way ANOVA.
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Figure 3. MyD88 signaling pathway is decreased in SHR after anti-TLR4 treatment
(A) MyD88 and (B) TRIF protein expression in mesenteric resistance arteries from IgG-

(white bars) and anti-TLR4-treated (black bars) SHR, On top, representative western blot
images of MyD88 (A) and TRIF (B) protein expression. Bar graphs show the relative
expression of proteins after normalization to -actin. Each bar represents the mean + SEM, n
=5-6. *P < 0.05. Statistical test: Student’s t test.
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Figure 4. Anti-TLR4 treatment decreases vascular p38 phosphorylation in SHR

SHR

Phosphorylated and total p38 (A) and ERK1/2 (B) protein expression in mesenteric
resistance arteries from Wistar and SHR treated with IgG or anti-TLR4. On the top,
representative Western blotting images of (A) p38 and (B) ERK1/2. On the bottom,
corresponding bar graphs showing the relative expression of p38 and ERK1/2, after
normalization to f-actin expression. n=6 in each experimental group. *P < 0.05 compared
with Wistar IgG; # P < 0.05 compared with SHR IgG. Statistical test: One-way ANOVA.
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Figure 5. TLR4 blockade reduces vascular inflammation in SHR
Protein expression of IL-6 (A) and TNF-a (B) cytokines were analyzed in mesenteric

resistance arteries from Wistar and SHR treated with 1gG (white bar) or anti-TLR4 (black
bar). Representative western blot images of IL-6, TNF-a and p-actin protein expression are
shown on C. Bar graphs show the relative protein expression after normalization to -actin.
Values are means = SEM, n= 4. *P < 0.05 compared with Wistar 1gG; # P < 0.05 compared
with SHR 1gG. Statistical test: One-way ANOVA.
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Figure 6. Anti-TLR4 treatment abolishes noradrenaline-induced augmented ROS production in
SHR

The bar graphs represent a quantitative analysis of ROS production from mesenteric arteries
of Wistar and SHR treated with IgG or anti-TLR4. On top of each graphs representative
images of transverse DHE-treated sections of small mesenteric arteries stimulated with
vehicle or noradrenaline. The results show densitometric analysis of fluorescence intensity
of mesenteric arteries from Wistar and SHR treated with IgG or anti-TLR4 incubated with
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vehicle or noradrenaline and are expressed as mean = SEM, (n= 4-5/group). *P < 0.05 vs
respective group stimulated with noradrenaline. Statistical test: Student’s t test.
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