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PS194.

Role of Erythropoietin Receptors and Ligands in At-
tenuating Inflammation and Apoptosis in Critical
Limb Ischemia
Dhiraj Joshi, Janice Tsui, Hemanshu Patel, Xu Shiwen,
George Hamilton, David Abraham, Daryll Baker. Royal
Free Hospital, London, United Kingdom

Objectives: Erythropoietin (EPO) exerts tissue-pro-
tective effect through a hetero-receptor complex (EPOR-
CD131). The aims of this study were to: 1. Examine the
expression of EPOR-CD131 in skeletal muscle obtained
from human critical limb ischaemia (CLI) compared with
control muscle; and 2. Investigate the tissue protective
effects of EPO and a non-haematopoietic helix-B peptide
of EPO (ARA 290) in an in vitro model of skeletal myotube
ischemia.

Methods: Tissue samples were obtained from the
gastrocnemius muscle of patients undergoing peri-
genicular lower extremity amputation for CLI (n�12).
Control samples were obtained from patients undergo-
ing cardiac surgery (n�12). Immunohistochemistry and
western blot were used to demonstrate the expression of
EPOR-CD131.

An in vitro model system of skeletal myotube isch-
emia was created using C2C12 myotubes in hypoxic
chambers. Myotubes were pre-treated with EPO or ARA
290 before exposure to simulated ischemia. Inflamma-
tory cytokines were measured using ELISA. Apoptosis
and cell death were determined by cleaved caspase-3
assay and lactate dehydrogenase (LDH) release
respectively.

Results: There was an expression of EPOR and
CD131 in both ischemic and normal skeletal muscle cells
with co-localization of EPOR-CD131. The expression
of receptors was upregulated in CLI (p�0.01). EPO and
ARA 290 attenuated the release of Interleukin-6, and
reduced the cleaved caspase-3 and the release of LDH
from the myotubes exposed to simulated ischemia
(p�0.01).

Conclusions: Here we report the first study demon-
strating expression of EPO receptors within skeletal muscle
cells and elevated expression in CLI. We also show that
EPO, and the non-haematopoietic helix-B peptide of EPO
(ARA 290), decreases inflammation and apoptosis of isch-
emic myotubes in vitro. Our data suggests that the use of
EPO derivatives (ARA 290) to selectively enhance the
tissue protective activity of EPO may provide a novel ther-
apeutic avenue for CLI.

Author Disclosures: D. Abraham: Nothing to disclose;

D. Baker: Nothing to disclose; G. Hamilton: Nothing to
isclose; D. Joshi: Nothing to disclose; H. Patel: Nothing
o disclose; X. Shiwen: Nothing to disclose; J. Tsui:
othing to disclose.

S196.

itochondrial Heat Shock Proteins Regulate Vascular
mooth Muscle Cell Responses to Oxidant Stress and
etermine Apoptotic Threshold
hanh P. Nguyen, Hope Lancero, Sara J. Runge, Andrey
ymar, Michael S. Conte. Surgery, UCSF, San Francisco,
A

Objectives: Resistance to apoptosis is a salient feature
f neoplasia and neointimal hyperplasia. In cancer cells, a
itochondrial chaperone network consisting of Hsp-90

nd its congener Hsp-75 maintains mitochondrial mem-
rane integrity and mediates apoptosis-resistance. We hy-
othesize that an analogous network regulates survival in
SMC.

Methods: VSMC from human saphenous vein were
reated with: growth factor (PDGF-BB), cytokine (TNF�),
tatins, siRNA (Hsp-75 vs non-targeting), or recombinant
denovirus(Ad-GFP control vs Ad-Hsp75). Real-time PCR
nd western blotting (total cell lysates and mitochondrial
ub-fractions) were performed. Apoptosis was quantified
y DNA content cytometry and Annexin V. Mitochondrial
embrane potential (MMP) was measured after an oxida-

ive challenge with peroxynitrite (0-1000 uM).
Results: PDGF-BB and TNF� induced upregulation

f Hsp-90, Hsp-75, and their anti-apoptotic client protein
urvivin (SVV) within mitochondria. Pretreatment with
hese agonists resulted in MMP hyperpolarization and pro-

https://core.ac.uk/display/82671102?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


r
2
p
G
i
c

d
a
a
C

A
K
c
d
T
d

P

N
a
S
Z
B
M
s
V

o
N
a
a

fl
v
r
m
a
N
s
b
t

i
i
n
i
T
r
g
l
m
i

JOURNAL OF VASCULAR SURGERY
Volume 53, Number 17S Abstracts 81S
tected cells from peroxynitrite injury. In contrast, statins, at
doses that caused apoptosis (5.8�0.9% versus control
1.1�0.6%, p�0.003), reduced expression of Hsp75 and
SVV, and induced depolarization. Knockdown of Hsp-75
decreased MMP and sensitized VSMC to peroxynitrite,
whereas overexpression of Hsp-75 increased MMP and
protected cells from mitochondrial depolarization.

Conclusions: These data suggest that an organelle-
specific Hsp chaperone complex regulates VSMC survival
by control of mitochondrial membrane integrity. This cy-
toprotective mitochondrial network may be a relevant mo-
lecular target for modulation of the vascular injury re-
sponse.

Author Disclosures: M. S. Conte: NIH,Research Grants;
H. Lancero: Nothing to disclose; K. P. Nguyen: AHA-
,Research Grants; S. J. Runge: PVSS,Research GrantsACS,
Research GrantsNIH,Research Grants; A. Rymar: Noth-
ing to disclose.

PS198.

Vitamin K2 Reduces Neointimal Hyperplasia and Cal-
cification in a Uraemia Arteriovenous Fistula Rat
Model
Maria Kokozidou1, Stefan Langer1, Michael Jacobs1, Leon
Schurgers2, Tina Kessler1, Jennifer Kranz1, Thilo Krüger3,
Lieven Kennes4, Thomas A. Koeppel1. 1Medicine, Euro-
pean Vascular Centre Aachen-Maastricht, Aachen, Ger-
many; 2Cardiovascular Research Institute Maastricht and
VitaK, Maastricht, Netherlands; 3Department of Nephrol-
ogy and Clinical Immunology, Aachen, Germany; 4Depart-
ment of Medical Statistics, Aachen, Germany

Objectives: Chronic kidney disease (CKD) triggers the
development of neointimal hyperplasia (NIH) and calcifi-
cation in arteriovenous fistulas (AVF), thus contributing to
AVF failure. There is strong evidence that vitamin K-de-
pendent proteins are involved in these pathophysiological
events and it has been shown, that CKD patients suffer
from vitamin-K2-deficiency. The aim of this study was to
assess the impact of a perioperative vitamin K2 administra-
tion on AVF remodelling and maturation in a validated
uraemia AVF rat model.

Methods: CKD was induced with an adenine rich diet.
AVFs were microsurgically created in the femoral vessels.
Adenine fed animals were either fed with vitamin K2 sup-
plemented food pre- and postoperatively (preventive
Group 1) or immediately after the operation (therapeutic
Group 2). A third CKD group (Group 3) was postopera-
tively fed with normal diet. Group 4 was fed preoperatively
with normal diet and postoperatively with diet supple-
mented with vitamin K2. Animals were sacrificed on days
21, 42 and 63 for histological and immunohistochemical
analyses of the AVFs and the contralateral femoral vessels.

Results: Groups 1 and 2 presented a significant reduc-
tion (p�0.0002) up to 40% of the NIH formation in the

fistula vein, compared to Group 3. Significant has been the p
eduction of the calcification of Groups 1 and
(p�0.0001) after administration of vitamin K2, com-

ared to Groups 3 and 4. The shrinking of the media of
roups 1 and 2 because of myofibroblast migration to the

ntima has been likewise significantly reduced (p�0.0001)
ompared to Group 3 .

Conclusions: The results of the current study clearly
emonstrate that a preventive or therapeutic vitamin K2
dministration, effectively prevents both calcification
nd neointimal hyperplasia in fistula veins of rats with
KD.

uthor Disclosures: M. Jacobs: Nothing to disclose; L.
ennes: Nothing to disclose; T. Kessler: Nothing to dis-

lose; T. A. Koeppel: Nothing to disclose; M. Kokozi-
ou: Nothing to disclose; J. Kranz: Nothing to disclose;
. Krüger: Nothing to disclose; S. Langer: Nothing to
isclose; L. Schurgers: Nothing to disclose.

S200.

otch Activation Induces Endothelial Cell Senescence
nd Pro-Inflammatory Response: Implication of Notch
ignaling in Atherosclerosis
hao-Jun Liu, Yurong Tan, Runxia Tian, Yan Li, Gary W.
eecham, David M. Seo, Roberto I. Vazquez-Padron,
argaret Pericak-Vance, Jeffery Vance, Pascal Gold-

chmidt-Clermont, Alan S. Livingstone, Omaida
elazquez. Surgery, University of Miami, Miami, FL

Objectives: Since Notch is essential to vascular devel-
pment, we sought to determine the biologic effect of
otch signaling on mature human endothelial cells (EC)

nd to investigate a potential link between Notch signaling
nd Atherosclerosis.

Methods: Given that EC senescence and vascular in-
ammation are features of Atherosclerosis, we utilized in
itro loss-and-gain of function approaches to evaluate the
ole of Notch signaling in inducing secretion of pro-inflam-
atory cytokines and EC senescence. Human and murine

rterial samples were evaluated for Notch expression.
otch gene profile was studied in 1179 human blood

amples (from patients concurrently phenotyped for CAD
y cardiac catherization). Genotyping was performed using
he Affymetrix Genome-Wide Human SNP Array 6.0.

Results: The Notch pathway was significantly activated
n aged but not young human EC. Enforced Notch signal-
ng activation resulted in EC senescence and induced sig-
ificantly higher expression of several molecules implicated

n the inflammatory response (IL-6, IL-8, IL-1�, RAN-
ES, ICAM-1). Upregulated cytokines were specifically

esponsible for mediating leukocytes transendothelial mi-
ration. Several Notch pathway components were upregu-
ated in EC at atherosclerotic lesions from human and

ouse arteries. Genetic association analysis detected signif-
cant interactions between Single Nucleotide Polymor-

hisms (SNPs) in Notch and Notch-target genes [Notch3 x




