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Abstract
Aims/hypothesis Reduced bioavailability of nitric oxide
(NO) is a hallmark of diabetes mellitus-induced vascular
complications. In the present study we investigated whether
a pharmacological increase of endothelial NO synthase
(eNOS) production can restore the impaired hindlimb flow
in a rat model of severe diabetes.
Methods A model of diabetes mellitus was induced in male
Sprague–Dawley rats by a single injection of streptozoto-
zin. Rats were treated chronically with the eNOS transcrip-
tion enhancer AVE3085 (10 mg [kg body weight]−1 day−1;
p.o.) or vehicle for 48 days and compared with controls.
Endothelial function and arterial BP were investigated in
vivo using an autoperfused hindlimb model and TIP-
catheter measurement, respectively. Protein production of
eNOS, total and phosphorylated vasodilator-stimulated
phosphoprotein (VASP) were assessed in their quadriceps
muscle tissue, whereas cyclic GMP (cGMP) concentrations

were assessed in blood plasma. RNA levels of intracellular
and vascular cell adhesion molecules (ICAM-1 and
VCAM-1) were measured by real-time PCR.
Results Untreated diabetic rats showed significantly reduced
quadriceps muscle contents of eNOS (−64%) and phosphor-
ylated VASP (−26%) protein associated with impaired
vascular function (maximum vasodilatation: −30%, p<0.05)
and enhanced production of ICAM-1 (+121%) and VCAM-1
(+156%). Chronic treatment with AVE3085 did not alter
arterial BP or severe hyperglycaemia, but did lead to
significantly increased production of eNOS (+95%), cGMP
(+128%) and VASP phosphorylation (+65%) as well as to
improved vascular function (+36%) associated with reduced
production of ICAM-1 (−36%) and VCAM-1 (−58%).
Conclusions/interpretation In a rat model of severe diabetes,
pharmacological enhancement of impaired eNOS production
and NO–cGMP signalling by AVE3085 restores altered
hindlimb blood flow and prevents vascular inflammation.
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Abbreviations
cGK cGMP-dependent protein kinase
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ICAM-1 intracellular cell adhesion molecule-1
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sGC soluble guanylyl cyclase
STZ streptozotozin-diabetic, vehicle-treated

Sprague–Dawley rats
STZ-eNOS streptozotozin-diabetic, eNOS enhancer-

treated Sprague–Dawley rats
VASP vasodilator-stimulated phosphoprotein
VCAM-1 vascular cell adhesion molecule-1

Introduction

Cardiovascular complications are the most common cause
of morbidity and mortality in diabetes mellitus [1]. Reduced
bioavailability of the signalling molecule nitric oxide (NO)
constitutes a hallmark of diabetes-induced micro- and
macro-angiopathy [2–4]. There is a solid body of evidence
indicating that NO critically regulates vascular tone, including
endothelial-dependent vasodilatation. Furthermore, endothelial-
derived NO is a key regulator for endothelial cell growth,
migration, inflammation, vascular remodelling and angiogen-
esis [5]. Serving as a paracrine-signalling molecule, NO
diffuses to smooth muscle and binds to haem groups of an
α/β heterodimer soluble guanylyl cyclase (sGC), which in turn
converts GTP to cyclic GMP (cGMP) and activates cGMP-
dependent protein kinases (cGKs) [6]. Studies in mice have
demonstrated that a knockout of the cGk1 gene leads to a
complete disruption of the NO–cGMP pathway in the vascular
smooth muscle, thus supporting the emerging role of this
kinase in the executing of NO actions. One key substrate for
cGMP-dependent GKs is the vasodilator-stimulated phospho-
protein (VASP). This protein is produced in many cell types
including smooth muscle and endothelial cells [7]. Its
phosphorylation has been used as an endogenous biomarker
for monitoring the NO-stimulated sGC–cGK pathway and
endothelial integrity [8].

Evidence for the importance of endothelial nitric oxide
synthase (eNOS) in the regulation of NO bioavailability is
based on a variety of studies in animals and humans, which
have demonstrated that eNOS is able to produce both NO
and oxidative stress depending on its type of electron
transfer [5]. Endothelial NO release plays among other
things an important role in inhibition of inflammatory
responses in a variety of diseases [9].

Since diabetes is considered to be at least in part
an inflammatory condition, adhesion molecules have
attracted considerable attention. Indeed, leucocyte adhe-
sion and infiltration to the vessel wall are crucial for
initiating the inflammatory process [10]. We have shown
previously that enhanced diabetes-induced production of
inflammatory markers such as cytokines and cell adhesion
molecules are associated with endothelial dysfunction
[11], which is a strong predictor of cardiovascular events
[12].

While low eNOS levels have been found in diabetic
aortic, renal and heart tissues [13–15], it remains yet
unknown whether or not the NO–cGMP signalling axis
can be reconstituted by an enhancement of eNOS produc-
tion under these conditions. In the present study we
investigated the hypothesis that pharmacological enhance-
ment of eNOS production with AVE3085, a novel eNOS
enhancer, is sufficient to activate the NO–cGMP axis,
attenuate inflammatory response, and improve peripheral
endothelial function in a rat model of diabetes.

Methods

Chemicals and reagents AVE3085, a novel eNOS enhanc-
er, was synthesised at Sanofi-Aventis (Industriepark
Höchst, Frankfurt, Germany). This compound has been
shown to activate cellular eNOS transcription in the human
endothelial cell line EA.hy 926 stably transfected with a
3.5 kb human eNOS promoter fragment, having an EC50

value of 410 nmol/l, and to increase NO release from
primary human endothelial cells. All other biochemical
reagents were of the highest analytical purity obtainable
and were purchased from Sigma (Deisenhofen, Germany).

Animals and treatment Experiments were conducted in
8-week-old male Sprague–Dawley rats (300–320 g; Charles
River, Sulzfeld, Germany). Rats were housed under standard
conditions (20°C, 12 h light–dark cycle) and given free
access to standard chow and tap water. The experimental
procedures were performed according to the Guide for the
Care and Use of Laboratory Animals published by the US
National Institutes of Health (NIH Publication No. 85-23,
revised 1996). Diabetes mellitus was induced by a single
injection of streptozotozin (70 mg/kg, i.p.) dissolved in citric
acid–trisodium citrate buffer (0.1 mol/l, pH 4.5). Diabetes
induction was considered to be successful when blood glucose
levels were >16.65 mmol/l on day 5. These Sprague–Dawley
rats were randomly separated into four groups (n=8 each):
(1) a non-diabetic, vehicle-treated group (SD); (2) a non-
diabetic group treated with the eNOS enhancer AVE3085
(10 mg/kg body weight, per os) for 48 days (SD-eNOS); (3) a
diabetic, vehicle-treated group (STZ); and (4) a diabetic group
treated with AVE3085 (10 mg/kg body weight, p.o.) for
48 days (STZ-eNOS). That dose of AVE3085 was chosen
since it does not influence the arterial BP in streptozotocin-
induced diabetic rats. Vehicle-treated non-diabetic and diabetic
groups served as normoglycaemic and diabetic controls. For
the vehicle, a 10%β-cyclodextrane (wt/vol.) solution was used.

In vivo assessment of vascular function and left ventricular
BP in vivo For in vivo assessment of vascular function, we
used the autoperfused hindlimb model in the rat as
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described previously [16–18]. Briefly, the rats were anaes-
thetised (chloral hydrate, 400 mg/kg body weight, i.p.),
intubated and mechanically ventilated. For assessment
of left ventricular BP, a 2.0 French TIP-catheter (Millar
Instruments, Houston, TX, USA) was placed in the left
ventricle via the right carotid artery as described previously
[17]. For assessment of vascular function, an extracorporeal
catheter system was placed under aseptic conditions
between the left carotid artery and the right femoral artery
using polyethylene catheters. An integrated roller peristaltic
pump (Minipuls 3; Abimed, Langenfeld, Germany), which
delivered blood from the left carotid artery, enabled the
perfusion through the femoral artery into the left hindlimb.
After 20 min of perfusion, the pressure baseline was
recorded. In order to induce endothelial-dependent vasodi-
latation, three different volumes of Krebs–Henseleit solution
(KHS) (80, 200 and 600 µl/kg) were administered into
the femoral artery via a three-way-gain integrated into the
catheter system. The area of pressure decrease (integral [I in
mmHg×s]) after the administration of KHS was analysed as
an index of the degree of vasodilatation.

Assessment of endothelial function in isolated aortic
rings Endothelial function in isolated aortic rings was
measured as previously described [19]. In brief, thoracic
aortas from SD, SD-eNOS, STZ and STZ-eNOS rats were
rapidly excised and cut into rings 2–3 mm in length for
organ-chamber experiments. The rings were then mounted
on platinum hooks in modified KHS solution (modified by
addition of heparin [1000 IU/l]. Tension was gradually
adjusted to 2 g over 1 h. The solution in the bath was
maintained at 37°C with a gas mixture of 5% CO2 and 95%
O2. After equilibration and submaximal precontraction with
phenylephrine (0.05 µmol/l), relaxation to increasing con-
centrations (1 nmol/l to 1 µmol/l) of the endothelium-
dependent vasodilator acetylcholine was performed to
obtain cumulative concentration–response curves.

Tissue preparation After a measurement of vascular func-
tion, tissue samples were removed from the non-perfused
quadriceps muscle immediately. Isolated muscle tissues
were snap frozen in liquid nitrogen and stored at –80°C for
molecular biological and immunohistological analyses.

Muscle protein production of eNOS, total VASP and
phosphorylated VASP Western blot analyses were per-
formed using 15 µg (eNOS) and 20 µg (total VASP and
its active phosphorylated [p]-VASP Ser239) of protein for
each sample. The reaction was carried out using primary
antibodies raised against eNOS (BD Bioscience, San Jose,
CA, USA; 1:2,000), total VASP (Axxora, Nottingham, UK;
1:1,000) and p-VASP (Cell Signaling, Boston, MA, USA;
1:1,000). Specific protein bands were detected by a

chemiluminescence reaction (ECL; Amersham, UK), fol-
lowed by quantitative analysis of the intensity of the bands
by dedicated software (TINA 2.0; Raytest, Straubenhardt,
Germany). Equal protein loading was confirmed by gel
staining with SimplyBlue Safestain (Invitrogen, Carlsbad,
CA, USA) after SDS-PAGE as previously described [20].

Plasma cGMP concentrations Plasma cGMP levels were
measured using an ELISA kit (BioLinx; Dynatech Labora-
tories, Chantilly, VA, USA) according to the manufacturer’s
instructions, as described previously [21]. Briefly, samples,
standards and peroxidase-labelled cGMP conjugate were
transferred to a microplate precoated with a cGMP-specific
antibody. After the addition of substrate, optical density was
read at 450 nm using an automated plate reader (MRX II;
Dynex Technologies, Frankfurt am Main, Germany). The
results are expressed in fmol/ml.

Real-time RT-PCR As has already been described [16],
gene expression of intracellular cell adhesion molecule-1
(Icam1) and vascular cell adhesion molecule-1 (Vcam1) and
inducible NO synthase (iNos, also known as Nos2) was
assessed by TaqMan quantitative real-time RT-PCR (ABI
PRISM 7000 Sequence Detection System software version
1.0; Perkin Elmer, Boston, MA, USA). Total RNA was
isolated from each quadriceps muscle and cDNA was
generated. Gene expression was normalised in relation to
the production of the housekeeping gene for 18S, purchased
from Applied Biosystems (Foster City, CA, USA).

Immunostaining of nitrotyrosine Cardiac production of
nitrotyrosine were performed as previously described [22].
In brief, detection of nitrotyrosine staining was performed
using a rabbit anti-nitrotyrosine (1:75; Sigma) antibody in
conjunction with the EnVison + system (DAKO, Carpen-
teria, CA, USA). For quantitative analysis of nitrotyrosine
production, the area fraction of nitrotyrosine was measured
by digital image analysis as described previously [22].

Lipid peroxidation activity Lipid peroxidation activity was
measured using the commercially available colorimetric
assay kit Bioxytech LPO-586 (Oxis International, Portland,
OR, USA), as previously described [22]. Briefly, 150 µl of
protein extracts were used for measurement of malondialde-
hyde (MDA) and 4-hydroxyalkenals (HAE), considered as
indicators of lipid peroxidation, as described in the manu-
facturer’s directions for use. For the calculation of lipid
peroxidation, samples were applied to a MDA standard
curve and normalised to the relative protein content.

Statistical analysis Statistical analysis was performed using
the SPSS software Version 12.0. All data are pictured as
mean±SEM. Statistical differences were assessed by using
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the Kruskal–Wallis test in conjunction with the Mann–
Whitney U test. Differences were considered statistically
significant at a value of p<0.05.

Results

Basic animal characteristics As shown in Table 1, systolic
BP, blood glucose levels and body weight were monitored
in all of the studied animals. Under normoglycaemic
conditions none of the basic characteristics differed
significantly between SD and SD-eNOS rats. Forty-eight
days after streptozotocin injection, blood glucose was found
to be markedly increased in the untreated diabetic animals,
while body weight was significantly lower than in non-
diabetic controls. Treatment of diabetic rats with the eNOS
enhancer AVE3085 did not show any significant further
influence on the animals’ body weights and blood glucose
levels when compared with levels of the untreated diabetic
group (Table 1).

Muscle protein production of eNOS, total VASP and
p-VASP Forty-eight days after induction of diabetes mellitus,
quadriceps muscle tissues showed a significantly decreased
eNOS protein production (−64%, p<0.05) compared with
normoglycaemic controls (Fig. 1). The eNOS protein
production of SD and SD-eNOS rats did not differ
significantly. As anticipated, treatment with AVE3085 led
to an enhancement of eNOS production (+95%, p<0.05) in
diabetic rats compared with untreated diabetic controls in
diabetic quadriceps muscle. To analyse the production of
activated VASP as a downstream marker of the endogenous
activity of the NO–cGMP signalling cascade, we measured
the ratio of p-VASP to total VASP protein in the quadriceps
muscle. As shown in Fig. 2a, p-VASP protein production
was significantly reduced (−26%, p<0.05) in untreated
diabetic animals when compared with normoglycaemic
controls. Again, p-VASP production was more than
normalised by treatment with AVE3085 in the diabetic

group, i.e. it was 65% higher than in the untreated diabetic
rats (p<0.05) (Fig. 2a). Under normoglycaemic condi-
tions, AVE3085 enhancement did not lead to a significant
difference of VASP activation between SD and SD-eNOS
rats.

Table 1 Basic animal characteristics

Variable Rat group

SD SD-eNOS STZ STZ-eNOS

Body weight (g) 36±12 369±15 258±4* 251±6*†
Blood glucose
(mmol/l)

4.2±0.2 4.4±0.3 >30.5 >30.5

Arterial systolic
pressure (mmHg)

95±4 99±6 76±7* 80±6*†

Means±SEM
*p<0.05 vs SD; † non-significant vs STZ (n=8 per group)
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Fig. 1 eNOS protein production in quadriceps muscle. eNOS
production was measured 48 days after streptozotocin injection using
western blot analysis. Means±SEM. *p<0.05 (n=4 per group). Two
representative blots from each group are depicted
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Fig. 2 Phosphorylation of VASP and cGMP concentration. a p-VASP
and total VASP protein productions were measured in quadriceps
muscles 48 days after diabetes induction using western blot analysis.
Means±SEM. *p<0.05 (n=8 per group). Two representative blots
from each group are depicted. b Plasma levels of cGMP were
measured by ELISA 48 days after streptozotocin injection. Means±
SEM. *p<0.05 (n=8 per group)
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Plasma cGMP concentrations Body cGMP levels are
another indicator of endogenous eNOS signalling activity.
In line with the results on p-VASP, plasma cGMP levels
were significantly increased in the AVE3085-treated dia-
betic animals in comparison with the untreated diabetic
group (+128%, p<0.05) (Fig. 2b). Among untreated
hyperglycaemia groups, plasma cGMP concentrations were
already approximately 80% higher than in the normogly-
caemic controls (p<0.05). Under normoglycaemic condi-
tions there were no significant changes regarding the cGMP
concentrations between SD and SD-eNOS rats.

Endothelial function To examine whether beneficial down-
stream effects after treatment with AVE3085 may have a
consequence regarding vascular function, we measured
endothelial-dependent vasodilatation in vivo using the auto-
perfused hindlimb model and ex vivo by analysing isolated
aortic rings in an organ chamber. As shown in Fig. 3a,
endothelial-dependent vasodilatation, which was induced by
induction of shear stress in the STZ group, was significantly
reduced at all doses of KHS applied (80, 200 and 600 µl/kg)
compared with the SD group (−43%, −42% and −30%,
respectively, p<0.05). Endothelial-dependent vasodilatory
response was significantly improved and almost completely
restored in AVE3085-treated diabetic rats compared with the
untreated group at all doses of KHS (+70%, +41% and
+36%, p<0.05). As shown in Fig. 3b, in line with our
findings from the in vivo assessment, endothelial-dependent
vasodilatation of aortic rings induced by acetylcholine was
significantly reduced in STZ rats when compared with SD
controls. In addition, endothelial-dependent vasodilatation of
STZ-eNOS rats was significantly improved when compared
with STZ rats. Vasodilatation induced by acetylcholine
between SD and SD-eNOS rats did not differ significantly.

Muscle production of nitrotyrosine and iNOS and lipid
peroxidation activity Impaired endothelial function in STZ
rats was associated with increased oxidative stress indexed
by significantly increased contents of nitrotyrosine protein
and iNos mRNA in the quadriceps muscle when compared
with normoglycaemic SD and SD-eNOS rats (Fig. 4a,b).
Improved endothelial function produced by pharmacological
enhancement of eNOS was associated with significantly
reduced contents of both nitrotyrosine and iNOS nearly to
basal level of those from SD rats. Lipid peroxidation activity
was significantly increased in STZ rats when compared with
SD and eNOS rats. Pharmacological enhancement of eNOS
led not to a significantly changed lipid peroxidation activity,
but to a directional decrease of this source of oxidative stress,
when compared with STZ rats.

Muscle mRNA production of Icam1 and Vcam1 Impaired
hindlimb flow in rats with diabetes was associated with

significant reductions in Icam1 and Vcam1 mRNA expres-
sion in quadriceps muscle tissue when compared with
values of the normoglycaemic controls (ICAM-1: +121%,
VCAM-1: +156%, p<0.05) (Fig. 5). Treatment with
AVE3085 lowered both Icam-1 and Vcam-1 mRNA produc-
tion significantly, in comparison with values of untreated
diabetic rats (−36% and −58%, respectively, p<0.05).
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Discussion

Here we have shown that pharmacological enhancement of
eNOS production via AVE3085 is sufficient to restore the
impaired NO–cGMP–VASP axis in the hindlimbs of
severely diabetic animals. Improvement in NO–cGMP
signalling was paralleled by a significant reduction of
vascular inflammatory markers and an improvement of
endothelial function. Levels of hyperglycaemia and systolic
BP remained unchanged. Furthermore, under normoglycae-
mic conditions, pharmacological enhancement of eNOS did
not affect either endothelial function or the cGMP–VASP
axis or the production of oxidative stress. AVE3085 and its
derivative AVE9488 belong to a new group of molecules
which has already been used in several experimental settings
aimed at stimulating eNOS production in various cell types
[23]. AVE3085 activates cellular eNOS transcription in the

human endothelial cell line EA.hy 926 and increases NO
release from primary human endothelial cells.

Recent findings suggest that eNOS regulation is abnor-
mal in diabetes, resulting in a direct contribution by eNOS
to vascular superoxide production [24]. However, the
regulation of eNOS production in diabetes mellitus is a
subject of intense investigation and discussion. Several
studies demonstrated decreased eNOS production under
diabetic conditions in several tissues. A recent study in
streptozotocin-induced diabetic rats could show a decreased
renal eNOS protein production 4 weeks after diabetes
induction [15]. In addition, reduced eNOS mRNA was
found to be present in aortic and myocardial tissues from
diabetic rats [13]. There is growing evidence for an
emerging role of NO derived from eNOS in vascular
defence against cardiovascular diseases [5]. This is in
agreement with our findings, which also show markedly
decreased eNOS protein production in streptozotocin-
induced diabetic quadriceps muscles. But long-term treat-
ment with AVE3085 led to a significant increase of eNOS
protein production in diabetic quadriceps muscle tissues
without any changes in BP.

To investigate whether increased eNOS production by
AVE3085 indeed resulted in improved endogenous NO–
cGMP signalling, we analysed both cGMP-dependent
VASP phosphorylation in quadriceps muscle and plasma
cGMP concentrations. VASP is a specific substrate of the
cGK-1 in several cell lines including endothelial cells,
which is activated by NO [5, 25]. In agreement with others,
who also found reduced VASP phosphorylation in plasma
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of STZ-diabetic rats [26], the active p-VASP [7] was
decreased in peripheral diabetic muscle tissue. Behind its
behaviour as a marker for NO signalling, VASP has been
shown to play emerging roles in cytoskeleton remodelling
[27]. Corresponding to the increased VASP phosphoryla-
tion with eNOS production enhancement (+26%), plasma
concentrations of cGMP were significantly higher and, as
viewed relatively, even more highly elevated in the
diabetic animals that had undergone AVE3085 treatment
(+126%). In untreated diabetic animals, a more moderate
increase in plasma cGMP levels was observed. This
probably reflects the body’s whole cGMP production, it
may derive from other sources, e.g. the anti-natriuretic
peptide as well, and it probably does not reflect any
impaired hindlimb NO–cGMP signalling in diabetes. A
marked increase in both p-VASP and plasma cGMP
demonstrated together that AVE3085 not only enhances
eNOS production but as well reconstitutes NO bioavail-
ability in severe long-term diabetes.

A main effect of NO-activated release of cGMP is the
dilatation of arterial vessels. Therefore we measured in vivo
peripheral endothelial function in the femoral artery and ex
vivo endothelial function in isolated aortic rings. In
agreement with our previous studies [11, 16] and with that
of others [18] we also demonstrated under both in vivo and
ex vivo conditions the presence of an impaired endothelial
function under streptozotocin-diabetic conditions. Under
diabetic conditions, endothelial dysfunction is a phenome-
non that is often recognised in clinical and experimental
settings [28, 29]. It predicts, strongly and independently,
adverse cardiovascular events and a long-term outcome
[30]. The clinical implications of endothelial dysfunction
and the association between endothelial dysfunction and
cardiovascular events are well established and have often
been reviewed [12]. A precise identification of the
underlying mechanisms that lead to endothelial dysfunction
still remains the subject of intensive investigation. Here, we
demonstrated that the activation of eNOS may lead to an
improved endothelial function despite the changes in
arterial BP and hyperglycaemia. Since this has been
associated with an enhanced cGMP and p-VASP expres-
sion, our data suggest that these proteins are indeed
involved in the vasodilatory effects of AVE3085 under
diabetic conditions.

Since a solid body of evidence suggests that oxidative
stress is a main trigger for the development of vascular
damage under diabetic conditions, we found it to be of
interest to investigate several sources of vascular oxidative
stress. Therefore we analysed the peripheral production of
nitrotyrosine and iNOS as well as the lipid peroxidation
activity, all known to be activated under diabetic conditions
and to contribute to vascular damage [31]. As expected, and
previously described, all measured indices of oxidative

stress were markedly enhanced in untreated STZ rats in our
model [32–34]. Whereas diabetes-induced increased nitro-
tyrosine and iNOS production were both attenuated nearly
to levels in normoglycaemic conditions because of phar-
macological enhancement of eNOS by AVE3085, the lipid
peroxidation activity was not significantly reduced by the
treatment, suggesting that vascular protection against
hyperglycaemia by eNOS enhancement is at least in part
mediated by attenuation of iNOS and nitrotyrosine over-
production.

Oxidative stress is known to induce intense vascular
inflammatory response under diabetic conditions [35].
Furthermore, NO derived from eNOS is known to exert
direct anti-inflammatory effects [35]. In addition, regarding
the emerging role of inflammatory responses in the
development of endothelial dysfunction and its attenuation
because of NO release, we analysed peripheral production
of the adhesion molecules ICAM-1 and VCAM-1. As has
been shown previously [17], the inflammatory response in
peripheral muscle tissue, as indexed by ICAM-1 and
VCAM-1, was markedly increased under STZ-diabetic
conditions. Adhesion molecules have attracted considerable
attention because leucocyte adhesion and infiltration into
the vessel wall were found to be crucial for initiating the
inflammatory process [10]. Furthermore, we have already
shown that enhanced diabetes-induced production of
inflammatory markers like cytokines and cell adhesion
molecules are associated with endothelial dysfunction [11],
a fact which indicates the likelihood of a strong predictor of
cardiovascular events [12]. In the present study, chronic
treatment with AVE3085 reduced the inflammatory re-
sponse in peripheral muscle tissue despite an unchanged
occurrence of hyperglycaemia. This could be primarily
caused by eNOS enhancement, but also indirect attenuation
of the inflammatory response as a result of reduced
oxidative stress might be a possible reason.

In conclusion, the present study shows that the novel
compound AVE3085 significantly enhanced impaired
eNOS production and NO–cGMP signalling in the hind-
limb of severely diabetic animals. Subsequent beneficial
effects included an improved endothelial function as well as
a reduced vascular inflammatory response and oxidative
stress.
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