Atherosclerotic lesions were present in the aortae of the
ApoE” mice. A significant increase in total lesion area occupy-
ing the aorta was observed in the aged ApoE” mice compared
to mice at the earlier time-point (0.11% vs. 2.78%, P =
0.006, n = 6-7 mice per group). A significant increase in the
amount of PVAT surrounding the aortae of C57/BL6 mice was
recorded in response to ageing (15.65 = 2.90 mg versus
26.87 = 2.84 mg, P = 0.02 n = 5-8 mice per group). In
contrast, no differences in the amount of aortic PVAT was
observed between young and ageing ApoE”" mice (14.08 =
1.64 mg versus 13.11 = 1.78 mg, P=NS, n = 3-5). Aortic
PVAT exerted anti-contractile effects in the young 8 week con-
trols (PVAT versus no PVAT: P = 0.04, n = 6). However,
the anti-contractile capacity of aortic PVAT was abolished in
ageing control mice (PVAT versus no PVAT: P=NS, n = 8).
The aortic PVAT from young ApoE” mice exhibited the char-
acteristics of an aged phenotype, exerting no anti-contractile
effect (PVAT versus no PVAT: P=NS, n = 8); this was sus-
tained in ageing ApoE” mice (PVAT versus no PVAT: P=NS,
n = 8). Modulations in adipokine expression were observed
with ageing in both C57/BL6 and ApoE” mice.

Aortic PVAT from ApoE” mice displayed an aged pheno-
type even at 12 weeks of age. These findings may have
important implications in the pathogenesis of atherosclerosis.
Further investigation into the characteristics of aortic PVAT
from ApoE” mice and the factors it releases in early and
established atherosclerosis is ongoing.

This research was funded by the British Heart Foundation.
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Despite the widespread use of nutritional supplements, insight
into their potential beneficial or harmful biological effects is
frequently lacking. Resveratrol (RV) is a polyphenol found in
berries and grape skin and is often marketed as beneficial for
vascular health. Here, we tested this assumption and hypothes-
ised that RV enhances endothelial function and flow-mediated
dilation (FMD) in mouse femoral arteries.

C57BL/6 male mice (12 weeks of age) were humanely
euthanised in accordance with the € ~Animals (Scientific Pro-
cedures) Act 1986&€ ™ and Institutional guidelines. Sections
of the femoral artery were dissected and mounted between
two glass cannulae on a modified pressure myograph chamber.
Arteries were pressurised to an intravascular pressure of 60
mmHg. Endothelial-dependent dilator responses to acetylcho-
line (ACh) and intraluminal flow in pre-constricted vessels
(Phe 10~ M) were assessed in femoral arteries incubated for
1 h in either 30 AuM RV or physiological saline solution
(PSS). The contribution of different vasodilator pathways was
investigated by treating sections of the femoral artery with L-
NG-nitro-L-arginine (L-NNA; 100uM) or indomethacin (10
AuM). The drugs were applied intraluminally for 30 min
using a 1-mL syringe inserted into one end of a 33€ way luer

connexion on the side of the pressure myograph chamber
while incubated in PSS or RV. After 30 min incubation, dilator
responses to ACh (10°-107 M) and intraluminal flow (5-10
ApLA-min™) in the presence or absence of these drugs were
determined.

Maximal degrees of dilation were reached upon perfusing
the arteries with of 10 to 10 M ACh. RV treatment signif-
icantly enhanced dilation in response to ACh (p < 0.05).
Whereas dilation of the arteries in response to ACh was
(mean = SEM) 68.1 = 13.7% (n = 9) of the passive diame-
ter when incubated with PSS, treatment with RV resulted in
dilation of 92.2 + 13.4% (n = 6). However, RV significantly
reduced FMD (p < 0.05); dilation in response to intraluminal
flow of 8 ApLA-min! was 22.5 = 7.1% (n = 9) and 0.67 =
1.06% (n = 6) of the passive when the sections were incu-
bated with PSS and RV, respectively. Incubation with L-NNA
reduced dilation to ACh in the presence of RV. However, the
effects of RV on ACh dilation were maintained in the pres-
ence of indomethacin. The effects of RV on FMD were not
significantly modulated by L-NNA or indomethacin. The
responses to intraluminal flow were still compromised and no
significant dilation was present. Our data suggest that RV may
have differential effects on ACh-dependent and FMD
responses in the mouse femoral artery. The use of RV as a
nutritional supplement still warrants caution.
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Platelet activation is an important step in arterial thrombosis,
the acute complication of atherosclerosis. However, current
diagnostic techniques for platelet function have been shown to
be inadequate to predict thrombosis. In spite of this, many
patients are prescribed aspirin to prevent (further) occurrence
of arterial thrombosis, introducing bleeding risk. Platelets have
been shown to be heterogeneous in a number of features such
as size, volume and density, and this variety may underpin
overall system behaviour. Functional heterogeneity has been
suggested in several studies but current methods are not suit-
able to reliably study single platelet function. Such a method
should provide a high throughput means to profile large plate-
let populations for the identification of, potentially rare,
hyperactive platelets. In addition, the technique must prevent
paracrine signalling (platelet-mediated activation of neighbour-
ing platelets), necessitating the isolation of single platelets.
This study adapts a droplet microfluidics approach to investi-
gate single platelet functionality.

Here, single platelet sensitivity is studied by adding the
agonist (convulxin, specific ligand of the GPVI receptor for
collagen) during encapsulation in droplets. After an incubation
period the platelets are retrieved from the droplets into fixa-
tive, followed by flow cytometry analysis of markers for acti-
vation. The PAC-1 antibody is used to identify the active
conformation of the I + IIbI23 receptor, important for aggre-
gation and adhesion, and anti-CD62P (p-selectin) to identify
degranulation of the platelets. Platelets are identified with
CD42b, which is a platelet specific receptor.
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Platelets are individually encapsulated in monodisperse (CV
of 1-49%) water-in-oil droplets with a mean volume of 14 pL
and a diameter of 30 [%m. Droplets are produced with a
throughput of 4 kHz, with droplets containing a single plate-
let produced at a rate of 0.25 kHz (following a Poisson distri-
bution). With this method an intrinsic variation in the platelet
response to convulxin is observed, that is unrelated to the size
of the platelet.

The research entailed the development of a method capable
of measuring the intrinsic variation in platelet function. The
method will be used to compare the sensitivity profiles of
people with known risk factors for arterial thrombosis with
the profiles of people with low risk. This presents the possi-
bility to identify a novel prognostic biomarker. Furthermore, a
better understanding of the functional heterogeneity of plate-
lets could be used to identify new targets to aid the rational
design of new therapeutics. Ideally, this would target only
hyperactive platelets, while preserving normal haemostasis.
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Introduction The development of the atherosclerotic plaque
occurs at distinct points in the vasculature, with areas such as
bends and branch points susceptible to plaque formation. The
endothelium at these sites is influenced by a disturbed blood
flow with low wall shear stress. Numerous studies have shown
that stimulation of endothelial cells with this flow pattern
induces several inflammatory signalling pathways, but the
mechanisms in which this flow pattern is sensed remain
unclear.

ATP is released extracellularly from endothelial cells in
response to shear stress. The endothelium expresses the ATP-
gated cation channels P2X4 and P2X7, which have been pre-
viously shown to respond to shear stress induced ATP release.
Their expression is also increased in the endothelium follow-
ing inflammatory stimulation. Therefore, we hypothesise that
P2X receptors are involved in sensing atheroprone flow and
inducing inflammatory signalling, thereby promoting develop-
ment of atherosclerosis.

Methods Human Umbilical Vein Endothelial Cells (HUVECs)
were cultured under flow for 72 h using an ibidi flow pump
system. Atheroprotective flow was applied using +13 dyn/cm?”
and * 4 dyn/cm® (0.5hz) was used for atheroprone flow.
After flow conditioning, HUVECs were then loaded with a
fluorescent calcium dye (CAL-520) and their response to
300i4M BzATP was measured.

Results Endothelial cells preconditioned with atheroprone flow
showed an enhanced calcium response after BzATP stimula-
tion. This enhancement was dependent on extracellular cal-
cium as no increase was detected when performed in calcium
free extracellular buffer. The expression level of P2X4 and
P2X7 receptors was significantly enhanced in HUVECs pre-
conditioned with atheroprone flow compared to atheroprotec-
tive. Moreover the expression of the cell surface ATPase
CD39, which breaks down extracellular ATP, was increased
under atheroprotective flow. Chemical inhibition of CD39
with ARL-67156 also significantly enhanced the calcium

response to BzATP in cells under atheroprotective, but not
atheroprone flow.

Conclusions We have identified an enhanced ATP induced cal-
cium response and expression of the ATP-gated P2X4/7 recep-
tors in HUVEC under atheroprone flow conditions. We
observed enhanced expression of the cell surface ATPase
CD39 in endothelial cells under atheroprotective flow suggest-
ing that extracellular ATP is more rapidly hydrolysed to
adenosine under such conditions. We therefore propose that
shear stress induced ATP plays a role in specifically activating
cells under atheroprone flow and induces inflammatory signal-
ling pathways, underlying atherogenesis susceptibility in vulner-
able regions of the vasculature.
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ENDOTHELIAL CELL INJURY MODEL
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Background Endothelial injury is a critical feature in the early
stages of vascular disease. Inflammation and hypoxia are often
associated with endothelial injury, stimulating the expression
of several cytokines that include erythropoietin (EPO). Endo-
thelial cell-derived EPO appears to be important for protecting
the endothelium against ischaemic injury. A non-erythropoietic
analogue of EPO; pyroglutamate helix B surface peptide
(pHBSP) retains these protective properties of EPO without
possessing its erythropoietic effects. The aim of our study was
to assess the effects of these molecules in a model of endothe-
lial injury under normoxic and hypoxic conditions.

Method The reparative effects of EPO and pHBSP were
assessed under hypoxia (1% O,) and normoxia (21% O,) in
an in vitro model of endothelial injury (scratch assay). A
monolayer of bovine aortic endothelial cells (BAECs), grown
to confluence in a multi-well plate, was scratched and the clo-
sure of the injured endothelial monolayer was assessed over
24 h. The effects of EPO and pHBSP on BAEC proliferation,
chemotaxis and apoptosis were assessed under similar hypoxic
conditions in separate experiments. The potential molecular
mechanisms of these effects were also explored.

Results Both EPO and pHBSP enhanced scratch closure under
hypoxic conditions by 13 = 2.6%, and 10 = 1.69% respec-
tively (p < 0.01) compared to normoxic conditions (3.2 =*
0.9% and 2.9 £ 0.3% for EPO and pHBSP respectively p >
0.05). These effects appeared to be by promoting cell prolifer-
ation and migration of BAECs (p < 0.05). EPO also protected
BAECs from staurosporine-induced apoptosis under hypoxic
conditions. The priming effect of hypoxia was associated with
stabilisation of HIF-1i =, EPO receptor (EPOR) up-regulation
and decreased phosphorylation of endothelial nitric oxide syn-
thase (eNOS) at the Ser-1177 residue. The effect of hypoxia
on the latter was rescued by EPO. Hypoxia was associated
with a reduction in nitric oxide (NO) production as assessed
by its oxidation products nitrite and nitrate, and this was con-
sistent with the oxygen requirement for the endogenous pro-
duction of NO by NO synthase (NOS). Whilst EPO did not
affect NO formation in normoxia, it markedly increased NO
production under hypoxic conditions, in a NOS-dependent
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