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O-1
Is There An Association between Myocardial
Flow Reserve as Measured on Rubidium-82 Positron
Emission Tomography and Allograft Rejection in
Patients following Cardiac Transplantation?
Mc Ardle B., Davies R.A., Small G.R., Yam Y., Haddad
H., Mielniczuk L.M., Stadnick E., Guo A., Beanlands R.S.
, deKemp R.A., Chow B.J.
Background: Cardiac allograft rejection is a key
prognostic determinant following cardiac transplantation.
Detection of patients with rejection is reliant on
histological sampling of the RV. Absolute myocardial
blood flow is accurately quantified by positron emission
tomography (PET) using rubidium-82 (Rb-82) and may
have utility for risk stratification in this population.
Methods: Patients with prior cardiac transplantation
undergoing Rb-82 PET at the Ottawa Heart Institute were
prospectively enrolled. Relevant clinical data was
obtained from medical records. Values for summed stress
score (SSS) as well as the left ventricular ejection fraction
(LVEF) at rest and stress were recorded based on visual
analysis. Automated absolute flow quantification both at
rest and following
dipyrimadole stress was calculated and the ratio of mean
global flow at stress and at rest, termed Myocardial Flow
Reserve (MFR), was recorded. The primary end-point
was > Grade-1 International Society of Heart and Lung
Transplantation (ISHLT) allograft rejection on RV biopsy.
Results: A total of 140 patients (males 80%, mean age
59+/-14, mean follow-up 459+/-271 days)
underwent Rb-82 PET scanning from July 2009- February
2013. There were 21 patients with
documented > ISHLT-Grade 1 rejection on RV biopsy and
global MFR was significantly lower in these
patients (1.91+/-0.6 vs. 2.46+/-0.85, p=0.024). Global
MFR had an OR of 0.43(95% CI;0.23-0.79,
p=0.007) for presence of rejection on multivariate
analysis.
There was no difference in mean values for SSS, rest or
stress LVEF between patients with a history of
rejection compared with those without. Seven patients
died during follow-up, 4 of whom from
cardiovascular causes, with 3 admissions for symptomatic
heart failure. Global MFR was significantly
lower in patients who died (1.64+/-0.5 vs. 2.44+/-0.8,
p=0.008) or experienced an outcome (1.67+/-0.5 vs.
2.45+/-0.8, p=0.002). Global MFR remained predictive of
adverse outcome on multivariate analysis also.
Conclusions: Global MFR as measured by Rb-82 PET
was lower in patients with a history of > ISHLTGrade 1
rejection on RV biopsy in cardiac transplantation patients;
relative perfusion imaging and LVEF were not.
The prognostic implications and of these findings requires
larger prospective studies for confirmation.

O-2
Evaluation of Myocardial Coronary Flow
Reserve with Cardiac PET Imaging in Heart Failure
Patients with Preserved Ejection Fraction
Srivaratharajah, K., deKemp, R., Liu, P., Beanlands, R.,
Haddad, H., Stadnick, E., Dwivedi, G., Davies,
RA., Guo, A., Mielniczuk, L.M.
BACKGROUND: Despite mounting evidence that heart
failure with preserved ejection fraction (HFpEF) accounts
for approximately 50% of all heart failure, with mortality
similar to that of heart failure with reduced ejection
fraction, insight into the pathophysiology and therapeutic
advances directed at improving prognosis in HFpEF are
limited. Recent reviews on this topic have proposed a
novel paradigm for HFpEF wherein, comorbidities induce
a sequence of events resulting in a pro-inflammatory state
and
subsequent
myocardial
remodelling
and
microvascular
dysfunction.
This
microvascular
dysfunction can be identified as abnormalities in
myocardial coronary flow reserve (CFR) quantified with
cardiac PET imaging. The objective of this study was to
determine whether HFpEF patients undergoing clinically
indicated cardiac PET studies had reduced CFR in the
absence of epicardial coronary artery disease (CAD).
METHODS: A retrospective case-control analysis was
conducted of data obtained using the Rubidium PET-An
alternative Radiopharmaceutical for Myocardial Imaging
(Rb-ARMI) database at the University of Ottawa Heart
Institute. A total of 470 adult (age≥18) patients referred
for cardiac PET at the University of Ottawa Heart Institute
between May 2010 and September 2013 with normal
ejection fraction (EF>40%), no prior evidence of coronary
artery disease and a summed stress score <4 were
included in the analysis. Patients with a confirmed
diagnosis of HF (n=120) were compared to patients with
no evidence of dyspnea or known HF (n=350). The
primary outcome analyzed was global (left ventricle, LV)
and regional (left anterior descending artery, LAD; left
circumflex, LCx; right coronary artery, RCA) coronary flow
reserve. Secondary variables including age, gender, body
mass index (BMI), smoking history, hyperlipidemia,
hypertension, anemia (on the basis of haemoglobin,
HgB), renal dysfunction and diabetes were also
examined.
RESULTS: Despite elimination of variables known to
affect CFR (CAD and cardiac transplantation) and
accounting for other studied variables (ie. diabetes), there
remains a statistically significant reduction in mean global
CFR (2.70 in HFpEF vs 2.20 in controls, p<0.001) as well
as mean regional CFR (LAD, 2.73 vs 2.22; LCx, 2.63 vs
2.15; RCA, 2.70 vs 2.20; all p<0.001). Other covariates
associated with proportionately smaller, albeit statistically
significant, reduction in CFR include age (global CFR,
p=0.023; LAD, p=0.038; LCx, p=0.027; RCA, p=0.014),
HgB (global CFR, p=0.012; LAD, p=0.018; LCx, p=0.008;
RCA, p=0.12) and hypertension (LCx p=0.041).
CONCLUSION: HFpEF is associated with reduced CFR
in the absence of other risk factors and epicardial CAD.
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O-3
Evolution of Left Ventricular Hypertrophy in
Aortic Valve Replacement Patients: A Longitudinal
Study of 639 patients

O-4
A Novel Regulatory Function of Interferon
Regulatory Factor-3 in Coxsackievirus B3-Induced
Myocarditis
1,2,3

Mesana, L; Une, D; Chaudry, S; Maklin, M; Chan, R;
Chan, V; Boodhwani, M; Mesana, TG; Ruel, M
PURPOSE: Aortic valve disease causes left ventricular
hypertrophy (LVH) due to pressure and/or volume
overload. Although survival and quality of life after aortic
valve replacement (AVR) have been linked to regression
of LVH, remodelling processes and predictors of left
ventricular (LV) mass regression have not been formally
characterized. In this study, we sought to evaluate
changes in left ventricular mass index (LVMI) over time
after AVR, and identify patient- and valve-related factors
that affect LVMI regression.
METHODS: A total of 639 patients with preoperative LVH
who underwent AVR between 2005 and 2012, were
studied longitudinally with follow-up appointments and
echocardiography. LVMI was calculated with BSA and the
ASE formula. LVH was defined as LVMI>116g/m2 in men
and LVMI>96 g/m2 in women. The mean follow-up was
9.4±8.4months, and we a priori defined Period1 postoperative echocardiograms as performed 0-10 months
after surgery, Period 2 as 10-20 months, Period 3 as 2030 months. Predictors were assessed with linear
regression analysis.
RESULTS: In this study, 438(68.5%) patients were male
and 512(80.0%) were over 65years old. The mean
preoperative LVMI was 106.5±33.2g/m2. The mean
postoperative LVMI in Periods 1, 2, and 3 were
91.9±30.0g/m2, 86.1±27.9g/m2 and 89.5±28.9g/m2,
respectively. Most of the LV mass regression occurred in
Period1 (p<0.04). In Period1, preoperative LVMI and age
were the strongest predictors of LVMI regression
(p<0.01). Also, patients over 80 years of age had the
lowest percentage of LVMI regression from baseline
(8.2%), compared with those aged 20-70 years (14.8%)
and aged 70-80 years (10.1%)(p=0.01). A higher
postoperative aortic valve mean gradient was inversely
associated with LVMI regression during Period 1 (by 1.41% per mmHg of mean gradient, p<0.01).
Preoperative severity of aortic stenosis (AS) was a
significant predictor of LVMI regression in Period 1
(p=0.035); patients with severe preoperative AS had a
15.4% regression from baseline versus 9.7% regression
in patients with less-severe AS. Coronary artery disease
(CAD) was also identified as a strong predictor of LVMI
regression: patients with CAD had 19.8% regression from
baseline versus 8.3% in patients without CAD (p=0.006).
CONCLUSIONS: During Period 1, higher preoperative
LVMI, age <70 years, more severe AS, lower
postoperative aortic valve mean gradient, and/or
preoperative CAD correlate with more LVMI regression.
These findings help further our understanding of LV mass
regression in LVH patients, reinforce physicians’
knowledge of specific follow-up requirements for these
patients, and support future outcome-based and
therapeutic research.
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PURPOSE: Coxsackie virus B3 (CVB3)-induced
myocarditis is an effective murine model of human viral
myocarditis, an important illness that is a common
precursor to heart failure. A principal antiviral response
mechanism involves Toll-like receptor 3 (TLR3), which
mediates both type I interferon activation and the
induction of pro-inflammatory cytokines to control viral
proliferation and persistence. An imbalance of infected
cell signaling that favours activation of the NF-kB
signaling pathway is postulated to promote chronic
inflammation and lead to cardiomyopathy. Our Aim is to
examine molecular mechanisms controlling the antiviral
immune response and ensuing cardiac injury.
METHODS: We used mice deficient in Interferon
Response Factor (IRF)-3, a key transcription factor
activated by TLR3, and small interfering RNA (siRNA)
strategies to create a loss-of-function model in the context
of infection with a murine cardiotropic strain of CVB3 or
TLR3 stimulation with the viral mimetic poly I:C.
RESULTS: We demonstrated that IRF3 deficiency
promoted increased mortality of CVB3-infected mice
which was associated with increased inflammation,
immune cell infiltrate, and an imbalance in proinflammatory cytokines (IL-6, TNFalpha, and IL-1beta)
relative to type I interferons (IFNalpha1, 4 and IFNbeta).
Wildtype C57Bl/6J mice exhibited normal viral clearance
with less mortality following acute infection and a more
balanced inflammatory profile. Relative to wildtype
controls, CVB3-infected IRF3-deficient cardiomyocytes
demonstrated higher levels of NF-kB signaling, decreased
expression of IRFs 3/7 and lowered expression of antiviral
genes at selected timepoints relevant to normal viral
clearance. Additionally, isolated bone marrow-derived
monocytes (BMMC) from IRF3-deficient mice stimulated
with the TLR3 agonist poly I:C showed increased NF-kB
signaling and decreased interferon response.
Notably, IRF3 deficiency also resulted in the downregulation of the ubiquitin-editing enzyme cylindromatosis
(CYLD), which limits NF-kB signaling. Consistent with
data from IRF3-deficient cardiomyocytes and bone
marrow-derived monocytes (BMMC), siRNA-mediated
knockdown of CYLD in the model RAW 264.7 murine
macrophage cell line showed increased NF-kB activation.
CONCLUSIONS: Collectively, our data suggest a
mechanism of antiviral activity and immune regulation that
critically depends on IRF3 and includes the novel finding
that IRF3 regulates the expression of CYLD to modulate
NF-kB. These findings present an intriguing mechanism
for
effective
immune
control
of
viral-induced
cardiomyopathy.
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O-5
Functional Enhancement of Circulating
Angiogenic Cells Cultured on a Collagen Biomaterial
Using the Cysteine-rich Angiogenic Inducer 61 (CYR61) Protein

O-6
The Use of Endothelial Colony Forming Cells
(ECFCs) to Optimize Revascularization of Acellular
Rat Lung Scaffolds
Ketul R. Chaudahry, Duncan J. Stewart

B McNeill, B Vulesevic, M Ruel and EJ Suuronen

PURPOSE: Therapy with circulating angiogenic cells
(CACs) has the ability to promote neovascularization of
ischemic tissue. We have previously demonstrated that
the culture of CACs on a collagen biomaterial significantly
enhances their regenerative potential; however, further
improvements are needed. We aimed to address this by
incorporating cysteine-rich angiogenic inducer 61
(CYR61), a secreted ECM associated protein, into the
collagen biomaterial.
METHODS & RESULTS: Recombinant CYR-61 was
incorporated into collagen type I based matrix using
EDC/NHS cross-linking. This CYR-61-matrix increased
CAC adhesion by 2.2±1.0 fold vs. unloaded matrix
(p=0.03) and 4.8±2.4 fold vs. fibronectin (p=0.02).
Furthermore, the number of adherent proangiogenic
CD34+ and CD133+ progenitor cells on CYR-61-matrix
was increased 3.3±1.1 and 2.7±0.4 fold, respectively,
vs. unloaded matrix (p<0.05). In a HUVEC/CAC
angiogenesis assay, CACs treated with the CYR-61
demonstrated a 4.1±1.6 and 7.3±1.4 fold increase in cell
incorporation into capillary-like structures compared to
matrix (p=0.03) and fibronectin (p=0.02) cultured CACs,
respectively. The total tubule network formed was also
greater by 5.1±0.6 fold (p=0.007) for CYR-61-treated
CACs compared to matrix-cultured cells. Using CYR-61
as a chemoattractant, CAC migration was increased
5.0±2.1 fold compared to CYR-61-free control media
(p=0.04). Specifically blocking integrin αV, a target for
CYR-61, reduced CAC adhesion by 52% and migration
by 78% (p<0.05). In vivo, intramuscular injection of
matrix-cultured CACs treated with CYR-61 resulted in an
80±1.8% blood flow recovery in ischemic mouse
hindlimbs, while untreated CACs and PBS treatments
displayed 66±1.6% and 35.5±2.3% recovery, respectively
(p≤0.02).
CONCLUSIONS: We demonstrate that the function of
CACs is enhanced when CYR-61 is added to our collagen
matrix. The cells have increased in adhesion, angiogenic
capability and ability to restore blood flow to ischemic
tissue. Furthermore, we demonstrate that CYR-61 has the
ability to act as a chemotactic factor, which may serve to
recruit host CACs to the site of delivery. These findings
demonstrate a novel mechanism which may be used to
further promote tissue neovascularization.

BACKGROUND: Often lung transplantation is the only
option for patients suffering from end-stage lung
diseases, but there is a critical shortage of donor lungs.
Hence, alternative sources of donor lungs are desperately
needed. Recent studies have demonstrated the feasibility
of generating bioengineered lungs using acellular lung
scaffolds. However, the longevity of these constructs was
limited mainly by poor vascular competence of the recellularized
vasculature.
We
aim
to
optimize
revascularization of acellular lung scaffolds using ECFCs
as a critical first step in engineering truly functional grafts.
OBJECTIVES: 1) Compare decellularization methods to
achieve optimal decellularization with maintained vascular
perfusion. 2) Regenerate vascular endothelium using
ECFCs.
METHODS: Acellular rat lung scaffolds were generated
by static incubation and perfusions methods of
decellularization. For static incubation, lungs were
submerged into Triton-X 100 (0.1%) and sodium
deoxycholate (2%) based decellularization buffer. For
perfusion decellularization, isolated rat lungs were
perfused using CHAPS buffer (8mM CHAPS, 1M NaCl,
25mM EDTA in 1X PBS) or SDS-Triton-X buffer (0.1%
SDS followed by 1% Triton-X). Decellularization of lungs
was evaluated by tissue histology, total DNA
measurement and immuno-blotting. For revascularization,
ECFCs were generated from human peripheral blood or
rat bone marrow derived mononuclear cells and
characterized for ECFC-markers. Further, we also studied
initial engraftment of human ECFCs in the rat lung
scaffolds.
RESULTS: Static incubation method of decellularization
generated acellular lung scaffolds with no evidence of
intact cells; however, presence of intracellular protein
(GAPDH) was evident. Vascular perfusion could not be
established in these scaffolds. On the other side,
perfusion decellularization using CHAPS buffer produced
acellular lung scaffolds with maintained extracellular
structure. Moreover, perfusion decellularization with
CHAPS buffer consistently demonstrated complete
absence of cells, below detectable DNA remnants and
intracellular protein, with more optimal vascular perfusion.
ECFCs were successfully derived from human peripheral
blood and rat bone-marrow mononuclear cells. ECFCs
were positive for endothelial specific markers such as AcLDL uptake, lectin binding and expressed CD31, von
Willbrand Factor (vWF) and VEGFR2. Moreover, these
cells did not express pan-leukocyte marker CD45. Initial
engraftment study of human ECFCs in rat lung scaffolds
showed engraftment of human ECFCs in vascular
compartment of the lung scaffolds.
CONCLUSION: We have successfully prepared acellular
lung scaffolds and identified ECFCs, which can be utilized
to generate truly functional grafts.
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O-7
The Effects of a Novel Endothelin Receptor
Antagonist, Macitentan, on Right Ventricular
Energetics and Function in a Sugen5416/hypoxia Rat
Model of Severe Pulmonary Artery Hypertension
1

2

O-8
Deep versus Mild Hypothermia For Limited
Aortic Arch Surgery
Nadzir Juanda, Elsayed Elmistekawy, Munir Boodhwani

2

Katarzyna Drozd , Yupu Deng , Baohua Jiang , Julia
1
1
2
Lockwood , Stephanie Thorn , Duncan Stewart , Rob
1
1
1
Beanlands , Rob deKemp , Jean DaSilva , Lisa M
1
Mielniczuk
1

University of Ottawa Heart Institute, 2Ottawa Hospital Research
Institute

Background: Pulmonary artery hypertension (PAH) is
characterized by vascular changes causing increased
pulmonary resistance and eventual right heart failure
(RHF). Altered myocardial substrate utilization may be
associated with RHF, however these changes have not
yet been well characterized.
The aim of this study was to evaluate in vivo the right
ventricular (RV) function, and RV glucose and fatty acid
metabolism in an animal model of PAH using noninvasive positron emission tomography (PET). The effect
of the novel endothelin receptor antagonist (ERA)
treatment, Macitentan, was also investigated on the
development of PAH and RV energetics.
Methods: Male Sprague-Dawley rats (n=11) weighing
150-200 g received a single injection (20mg/kg) of
Sugen5416, a vascular endothelial growth factor
receptor2 inhibitor, followed by three weeks of chronic
hypoxia (10% O2). The rats were then randomized to
treatment or no treatment with Macitentan (25 mg/kg
daily) beginning five weeks post Sugen injection. Five and
eight weeks post Sugen injection, substrate utilization
was serially assessed with 2-[18F]fluoro-2-deoxyglucose
(FDG) and 4-[18F]fluoro-6- thia-heptadecanoate (FTHA)
PET scans for glucose and fatty acid metabolism
respectively, and reported as a standardized uptake value
(SUV). This data was correlated with in vivo functional
measurements with echocardiography and multi gated
acquisition scans.
Results: The Sugen-hypoxia (SuHx) model resulted in a
progressive increase in RV FDG uptake over 8 weeks
(SUV baseline: 1.80, PAH week 5: 3.81, PAH week 8:
3.69, p<0.05 between baseline and PAH week 8). RV
FTHA uptake significantly increased from baseline to
week 5 with the SuHx model (SUV baseline: 1.50, PAH
week 5: 2.97, p<0.05). Macitentan significantly decreased
RV/LV FDG uptake (SUV PAH week 8 untreated: 1.09 vs.
PAH week 8 treated: 0.66, p<0.05). This was associated
with improved RV ejection fraction (PAH week 8
untreated: 53.15% vs PAH week 8 treated: 73.22%,
p<0.01) and with an improvement in pulmonary artery
pressures measured by pulmonary artery acceleration
time (PAH week 8 untreated: 17.32 ms vs. PAH week 8
treated: 24.38 ms, p< 0.001)

Background: Deep hypothermic circulatory arrest is the
most frequently used organ protective strategy for aortic
arch surgery. However, mild to moderate hypothermia
with antegrade cerebral perfusion is increasingly being
used to minimize the adverse effects of deep
hypothermia. We compared these two strategies in a
contemporary cohort of patients undergoing partial aortic
arch resection.
Methods: Fifty consecutive patients undergoing nonemergent surgery for partial aortic arch resection were
included. Patients were divided into deep hypothermia
(DH, n = 30) and mild hypothermia (MH, n =
20) based on lowest cardiopulmonary bypass (CPB)
temperature. Antegrade cerebral perfusion was
performed either through axillary artery cannulation or
direct cannulation of arch vessels. Data on clinical
outcomes and blood product use was obtained. The
primary endpoint was a composite of mortality and major
morbidity including stroke, need for dialysis, and deep
sternal wound infection.
Results: The lowest CPB temperature in the DH and MH
groups was 19.3 ± 2.7 °C vs. 30.4 ± 2.1 °C respectively (p
< 0.001). CPB times were significantly longer in DH
patients (265 ± 111 vs. 150 ± 67 min, p < 0.001). The
incidence of all major clinical adverse outcomes was
higher in the DH group (Table). The primary endpoint
occurred in 40% of DH and 10% of MH patients (p =0.02).
The proportion of patients requiring any blood products in
the DH and MH groups was 97% vs. 50% (p < 0.001).
The number of units of blood products needed was
substantially higher in the DH group.
Conclusions: In patients undergoing non-emergent partial
aortic arch resection, mild hypothermia with antegrade
cerebral perfusion is associated with lower morbidity and
decreased need for blood products compared to deep
hypothermia. The findings require further validation in
larger, prospective clinical trials.

Conclusion: PAH is associated with metabolic changes in
the RV, characterized by increased fatty acid and glucose
utilization with a proportionally greater increase in glucose
uptake, likely representing increased glycolysis.
Macitentan attenuated RV/LV FDG uptake and
significantly improved RV function and hemodynamics.
Clinical studies evaluating the link between metabolic and
functional alterations in the RV and the effects of therapy
are warranted.
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O-9

A Role For SLMAP in GLUT4 Trafficking

Aaraf Dewan, Maysoon Salih, Balwant Tuana
PURPOSE: The glucose transporter 4 (GLUT4) is critical
for glucose transport into cardiomyocytes and its
regulation and intracellular trafficking is altered in
diabetes. Akt, a protein kinase, is required for the insulin
induced translocation of GLUT4 to the plasma membrane
and its deficiency is linked to insulin resistance in type 2
diabetes.
Previous work from our group has shown that
overexpression of the sarcolemmal membrane associated
protein (SLMAP) led to vesicle formation in
cardiomyocytes which correlated with cardiac dysfunction.
Further, the expression of SLMAP has been linked to
vascular and metabolic dysfunction in diabetes. Here we
have assessed the role of SLMAP with respect to its
effects on GLUT4 trafficking within the cardiomyocytes.
METHOD(S): Our lab has developed a transgenic mouse
model which overexpresses the 35kDa isoform of SLMAP
within cardiomyocytes. We have shown in previous
studies that heart cross sections of transgenic mice
displayed increased vesicle formation correlating with
expression level of SLMAP. By using primary cell culture
to isolate cardiomyocytes from fibroblasts, we analyzed
expression of GLUT4 and AKT within cardiomyocytes
using Western Blot analysis. Using immunofluorescence
we tracked localisation of GLUT4 and SLMAP within
cardiomyocytes of wildtype and transgenic animals.
RESULTS: GLUT 4 expression in TG cardiomyocytes
was increased (167% ± 32.4%, n=4, P<0.05), AKT
expression (a protein kinase involved in GLUT4
trafficking) was increased (102% ± 34.7%, n=4, P<0.05).
As well immunofluorescence microscopy showed
increased size and number of SLMAP containing vesicles
in transgenic mice as well as co-localization of GLUT4
within these vesicles. Separate population of GLUT4
containing vesicles were also found which do not contain
SLMAP and these vesicles do not show any increase in
size.
CONCLUSIONS: The data here further support a
potential role for SLMAP in GLUT4 trafficking and glucose
transport in the myocardium and implies that SLMAP may
be a unique target in metabolic disease such as diabetes.
These results indicate a unique role for SLMAP in GLUT4
trafficking and expression, suggesting that SLMAP may
be a potential molecular target for preventing diabetic
cardiomyopathy.

O-10
Caspase-dependent Pathways Governing
Cardiac Hypertrophy
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Background: Cardiac hypertrophy occurs when the heart
size increases to maintain cardiac output at times of
stress. This is initially an adaptive response; however,
chronic stress on the heart is a maladaptive process that
inevitably leads to end-stage heart failure. Interestingly,
this pathological process is also characterized by cell
behaviours which are typically associated with apoptosis,
including cytoskeletal reorganization and disassembly,
and altered nuclear morphology. This leads to the
hypothesis that a caspase signalling mechanism may
direct or propagate the hypertrophy response in
cardiomyocytes.
Methods/Results: Here, we investigated the requirement
of
apoptotic
caspase
pathways
in
mediating
cardiomyocyte hypertrophy. We aimed to determine: 1) if
an increase in caspase activity occurs during the early
stages of cardiomyocyte hypertrophic induction. 2) if
caspase activation is required for the development of
cardiomyocyte hypertrophy. 3) if caspase activation is
sufficient to induce cardiac hypertrophy. 4) caspasedependent signalling pathways that promote the
hypertrophic phenotype by investigating caspase
cleavage substrates. Primary cardiomyocytes were
isolated from rat pups and treated with hypertrophic
agonists phenylephrine, isoproterenol, angiotensin II and
endothelin 1; caspase inhibitors followed by hypertrophy
agonist treatment; a small molecule activator of caspase
3 (PAC-1). Cardiomyocytes treated with hypertrophy
agonists displayed rapid and transient activation of the
intrinsic cell death pathway, characterized by elevated
caspase 9 followed by caspase 3 activity. Disruption of
the intrinsic pathway at multiple junctures led to a
significant reduction of cardiomyocyte hypertrophy, with a
corresponding reduction in expression of known
hypertrophy markers and transcription factor activity.
Infusion of hypertrophy agonists by use osmotic minipumps allowed for analysis within the intact myocardium.
This in vivo attenuation of caspase activity similarly
blunted cardiomyocyte hypertrophy. PAC-1 treatment
resulted in a robust hypertrophy response in the absence
of any hypertrophy agonist stimulation. Finally, a temporal
caspase-dependent decline in full length HDAC3 protein
levels suggests HDAC3 as a potential hypertrophic
caspase cleavage target.
Conclusions: These results suggest that caspasedependent signalling is necessary and sufficient to
promote cardiomyocyte hypertrophy. These results also
demonstrate that cell death signal pathways behave as
active remodeling agents in cardiomyocytes independent
of inducing an apoptosis response. This work will
contribute to establishing a role for caspases in cardiac
hypertrophy and to overall enhance the understanding of
this pathological adaption.
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O-11
Glyoxalase-1 Over-expression Preserves
Cardiac Function Post-MI by Enhancing Vascularity
and Reducing AGE Accumulation and Cardiomyocyte
Apoptosis
NJR Blackburn, B Vulesevic, A Ahmadi, B McNeill, RW
Milne and EJ Suuronen
Background: Advanced glycation end product (AGE)
formation is thought to contribute to disease pathogenesis
and methylglyoxal (MG) is a major AGE precursor.
Myocardial infarction (MI) stimulates the rapid production
of MG-AGEs, but the associated effects are poorly
defined. Therefore, we explored the role of MG-derived
AGEs in MI using a transgenic mouse model that overexpresses glyoxalase-1 (GLO1), a MG metabolizing
enzyme.
Methods/Results: MI was induced in GLO1 mice, and
their wild-type (WT) littermates. By 2 days post-MI GLO1
mice had reduced MG-AGE accumulation (by 26%,
p=0.04) in the infarct compared to WT, and at 4 weeks
post-MI also had smaller infarct size (41.5±2.2% vs.
57.3±7.1%, p=0.05). By echocardiography, cardiac
function (%LVEF) at 4wk was observed to be greater in
GLO1 mice than in WT (46.0±3.3% vs. 33.9±1.8%,
p=0.008). Immunohistochemistry of tissue sections
collected at 4 weeks post-MI revealed greater arteriole
(by 127%) and capillary density (by 130%) in GLO1 vs.
WT mice (p=0.006 and p=0.03, respectively). The number
of apoptotic cardiomyocytes (active caspase-3+) was
reduced in GLO1 mice compared to WT (20±2% vs.
28±3% per FOV, p=0.05). Collagen is a major target for
glycation, and also an important mediator of cell fate and
survival. Thus, we explored the effect of MG-modified
collagen on circulating angiogenic cells (CACs), which are
known to participate in post-MI neovascularization. In
vitro, CACs cultured on MG-modified collagen vs.
unmodified collagen resulted in: 1) reduced CAC
adhesion (p=0.005); 2) increased apoptosis in hypoxic
conditions (p=0.05); 3) fewer pro-angiogenic CD34+ and
CD133+ progenitors (p&#8804;0.005); and 4) a
decreased capacity to promote neovascularization
measured by network length in a CAC-HUVEC
angiogenesis assay (p=0.005).
Conclusion: This is the first study reporting a significant
role for MG in the pathogenesis of MI, which can be
reduced by over-expression of GLO1. We also show that
MG-mediated collagen modification may contribute to the
impaired endogenous repair response of CACs.
Therefore, intervening on MG production and restoring
ECM signaling in the MI heart may improve endogenous
repair, and make the cardiac environment.

O-12
HACE1-Dependent Protein Degradation
Provides Cardiac Protection in Response to
Haemodynamic Stress
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Heart disease is a major cause of death in the developed
world and hypertension is a risk factor for this disease.
Animal models of hypertension have shown that
inappropriate responses of the heart to hemodynamic
stress can lead to heart failure. Protein degradation
pathways, including the proteasome and autophagy, play
a protective role in the response to hemodynamic stress,
and their dysregulation appears to underline multiple
forms of myocardial disease.
The HECT E3 ubiquitin ligase HACE1 is a tumour
suppressor known to regulate Rac1 activity under stress
conditions. HACE1 is increased in the serum of patients
with heart failure. Here we show that HACE1 protects the
heart under pressure stress by controlling protein
degradation. Hace1 deficiency in mice results in
accelerated heart failure and increased mortality under
haemodynamic stress. Hearts from Hace1(-/-) mice
display abnormal cardiac hypertrophy, left ventricular
dysfunction, accumulation of LC3, p62 and ubiquitinated
proteins enriched for cytoskeletal species, indicating
impaired autophagy. Our data suggest that HACE1
mediates p62-dependent selective autophagic turnover of
ubiquitinated proteins by its ankyrin repeat domain
through protein-protein interaction, which is independent
of its E3 ligase activity. This would classify HACE1 as a
dual-function E3 ligase.
Our finding that HACE1 has a protective function in the
heart in response to haemodynamic stress suggests that
HACE1 may be a potential diagnostic and therapeutic
target for heart disease.
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O-13
How Physically Active Are Canadian
Registered Nurses Working in a Tertiary Care
Cardiovascular Health Centre?
Jennifer L. Reed, Heather Sherrard, Christie A. Cole,
Madeleine C. Ziss, Heather E. Tulloch, Robert D. Reid,
and Andrew L. Pipe
Background: Nurses comprise the largest professional
group within the Canadian health care workforce.
Findings from the recent National Survey of the Work and
Health of Nurses in Canada revealed that 45% of nurses
reported being overweight or obese. A concerning
percentage also reported having high blood pressure,
high cholesterol, diabetes, heart disease and cancers.
These findings suggest that the physical activity (PA)
levels of Canadian nurses are below the recommended
guidelines (10,000 steps/day), as it is well documented
that low levels of PA are associated with poor metabolic
and cardiovascular health.
The purpose of this studywas to objectively examine the
PA levels of Canadian registered nurses from a mix of
rural and urban settings working in a tertiary care
cardiovascular health centre.
Methods: Nurses wore a Tractivity® accelerometer
(Tractivity, Vancouver, BC) held in an ankle band for at
least 10 hours per day throughout a 4-week observation
phase. Height, body composition using bioelectrical
impedance (UM-041, Tanita), blood pressure and heart
rate (BpTRU) and waist circumference (SECA 201) were
assessed in triplicate during week 3 of the observation
phase.
Results: 76 nurses (74 females, 2 males; mean±SD =
age: 46±11 years; height: 165±7 cm; BMI: 27.6±5.5
kg/m2; body fat: 36.6±8.5 %; waist circumference:
83.9±12.9 cm; resting blood pressure: 115±12/75±8 mm
Hg; resting heart rate: 68±9 bpm) participated in this
study. More than half (54%) of the nurses were
categorized as overweight (BMI: 25.0-29.9 kg/m2; n=16)
or obese (BMI: ≥30.0 kg/m2; n=25), and 35% (n=26) of
female nurses were categorized as having a high waist
circumference (wc: ≥88 cm). The nurses walked an
average of 9712±2574 steps/day. Few (39%) nurses met
the recommended 10,000 steps/day guidelines. A
significantly higher waist circumference (87±13 vs. 80±12
cm, p=0.020) and trend for higher BMI (28.5±0.9 vs.
26.2±0.8 kg/m2, p=0.058), body fat (38.1±1.3 vs.
34.5±1.4 %, p=0.076) and resting heart rate (69±1 vs.
65±2 bpm, p=0.066) was observed in nurses who did not
meet the 10,000 steps/day guidelines when compared to
nurses who met the guidelines. No significant differences
in steps/day between nurses who worked days (n=40),
nights (n=5) or days and nights (n=29) in clinical,
administrative and/or managerial roles were observed
(p>0.05).

O-14 Health, Healthcare, and Economic Impacts of a
Hospital-based Smoking Cessation Intervention
Kerri-Anne Mullen, Douglas Manuel, Steven Hawken,
Douglas Coyle, Jaime Younger, Laura Jones, George
Wells, Andrew Pipe, Robert Reid
Background: Smoking-related illnesses contribute to over
10% of all healthcare expenditures in Canada. On a given
day, more than 20% of Canadian hospital beds are being
occupied by current smokers. The purpose of this study
was to determine the effects of a hospital-initiated
smoking cessation intervention on healthcare utilization,
mortality, and cost as compared to usual care.
Methods: This was a multi-centre, two group,
retrospective, before and after cohort study involving 12
Ontario hospitals that were implementing the Ottawa
Model for Smoking Cessation (OMSC) intervention.
Participants from each hospital were: current smokers
(i.e. daily smoker in the past 7 days); over the age of 17;
and, eligible for the Ontario Health Insurance Plan (OHIP)
throughout the study period. The usual care group
(n=641) received no formal smoking cessation program
while admitted to hospital. The intervention group (n=726)
received the OMSC protocol. Baseline participant data
from each group was linked to Ontario healthcare
administrative databases. The primary outcome was allcause re- hospitalization two years after the index event
and was assessed using competing risks regression.
Results: Smokers in the intervention group were more
likely to be smoke-free at 6 months. Over the two- year
follow up period, smokers in the usual care group
experienced: a higher incidence of all-cause rehospitalization (Adjusted Hazard Ratio [HR] = 1.20, Χ2 =
5.94, p=0.015); a higher incidence of smoking- related rehospitalization (Adjusted HR = 1.29, Χ2 = 4.45, p=0.03); a
higher mortality rate (8% versus 15%; Adjusted HR =
1.66; Χ2 = 8.13, p=0.004). There was no between group
difference in the incidence of all-cause emergency
department visits (Adjusted HR = 1.03; Χ2 = 0.34,
p=0.56). The intervention resulted in a cost-savings of
$3980 in terms of overall health systems costs over two
years.
Conclusions: Implementation of the OMSC hospital-based
intervention is associated with significant reductions in
overall health care utilization, mortality, and health system
costs. These impacts are achieved with a modest per
patient cost.

Conclusions: Future interventions are needed to target
the low PA levels of Canadian nurses. Worksites may be
an opportune place to target PA behaviour in an effort to
improve the PA levels as well as metabolic and
cardiovascular health of nurses.
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P-1
A Collagen-Chitosan Injectable Hydrogel
Improves Vascularization and Cardiac Remodeling in
a Mouse Model of Chronic Myocardial Infarction
A Ahmadi, B Vulesevic, M Ruel, EJ Suuronen
Background: Our injectable collagen-chitosan hydrogel
was previously shown to support endothelial cells in vitro
and subcutaneous neovascularization in vivo. In this
study, the collagen-chitosan matrix was tested in mice as
a therapy for chronic myocardial infarction (MI).
Methods/Results: MI was induced in 9 week old female
C57BL6/J mice by ligation of the left anterior descending
coronary artery. Two weeks post-MI (baseline), mice were
randomly allocated to receive treatment with phosphate
buffered saline (PBS) or collagen-chitosan matrix,
delivered in 5 equivolumetric intramyocardial injections
(50 µl total) using an ultrasound-guided procedure.
Cardiac function was assessed at baseline and at 3 week
follow-up by echocardiography. The mice were sacrificed
at 1 week or 3 week post-treatment, and the hearts
collected for infarct assessment, immunohistochemistry
and immunoblot analysis. The baseline (2 week post-MI)
ejection fraction (EF) and fractional shortening (FS) was
equivalent in PBS and collagen-chitosan groups (pooled
average: EF=34.0±1.1%; FS=22.8±0.5%). After 3 weeks,
cardiac function was significantly reduced in PBS-injected
mice
compared
to
baseline
(EF=22.7±0.8%;
FS=15.1±1.2%; p&#8804;0.02), whereas it improved in
the
collagen-chitosan
group
(EF=43.2±0.8%;
FS=30.3±1.5%; p&#8804;0.005). At 1 week follow-up, the
anterior (infarct) to posterior (intact) wall thickness ratio
was not significantly different between the groups
(PBS=36.3±5.4%; collagen- chitosan=42.3±7.1%). At 3
week follow-up, this ratio was preserved in collagenchitosan group (38.6±5.5%), but decreased in the control
mice (19.4±2.2%; p=0.01). The alpha-SMA+ arteriole
number was higher in collagen-chitosan compared to
PBS at 1 week follow-up (5.0±0.3 versus 3.1±0.3/field of
view (FOV); p=0.002) and at 3 week follow-up
(3.2±0.5/FOV versus 1.3±0.4/FOV; p=0.01). CD68+
macrophages were more numerous in PBS-injected
hearts (17.6±3.1/FOV) compared to collagen- chitosan
treated mouse hearts (7.0±1.1 /FOV) (p=0.009) at 1wk
follow-up. CD68+ cell number was reduced in PBS group
to the level of the collagen-chitosan group at 3wk followup (5.5±0.5 and 4.0±1.0/FOV, respectively). Western blot
analysis indicated a trend for transient higher
metalloproteinase-2 (MMP-2) expression in PBS hearts
compared to collagen-chitosan group (5.6±4.2 fold
change; p=0.08) at 1wk follow-up. MMP-2 expression was
equivalent in both groups at 3 week follow-up.
Conclusion: In our mouse model of chronic MI, collagenchitosan matrix therapy delivered at 2 week post- MI was
associated with improved cardiac function, preserved LV
mass and arteriole density, reduced CD68+ inflammatory
cell infiltration and decreased MMP-2 expression. The
collagen-chitosan matrix hows promise as a therapy for
enhancing myocardial remodeling in MI.

P-2
SPG7 Variant Escapes PhosphorylationRegulated
Processing
by
AFG3L2,
Elevates
Mitochondrial ROS and Associates with CAD
N. A. M Almontashiri, H-H Chen, RJ Mailloux, T Tatsuta,
ACT Teng, AB Mahmoud, T Ho, NAS Stewart, P
Rippstein, ME Harper, R Roberts, C Willenborg & J
Erdmann (CARDIoGRAM Consortium), A Pastore, H
9
McBride, T Lagace , AFR Stewart
Background and Purpose: Mitochondrial production of
reactive oxygen species (mROS) affects many processes
in health and disease. SPG7 assembles with AFG3L2 into
the mAAA protease at the inner membrane of
mitochondria, degrades damaged proteins and regulates
the synthesis of mitochondrial ribosomes. SPG7 is
cleaved and activated by AFG3L2 upon assembly. Here,
we aimed to characterize genetically and biologically how
a single nucleotide polymorphism (SNP) in SPG7
(rs12960) that replaces arginine 688 with glutamine
increases the risk of coronary artery disease (CAD).
Methods: In a search for protein coding variants that
associate with the risk of CAD, we identified one variant
rs12960 in SPG7 in the Ottawa Heart Genomics Study
(OHGS) GWAS (1542 cases and 1455 controls). This
SNP was carried forward by meta-analysis of 12 Genome
wide association study (GWAS) in the CARDIoGRAM
consortium comprising 22,233 CAD cases and 64,764
controls to replicate the association of the rs12960 SNP
with CAD. Genotyped primary human aortic smooth cells
(HOaSMCs), patients` peripheral blood mononclear cells
(PBMCs), and yeast models were used to identify the
mechanism by which this variant increased the risk of
CAD. SeaHorse analyser was used to measure
mitochonrial bionergetics in cells carrying the risk alleles.
Confocal imaging and electron micrograph were used to
measure mROS production and biogenesis respectively.
Results: GWAS meta-analysis showed a consistent
association with CAD with a combined association of
p=3.74x10^5,
OR(95%CI)=1.076
(1.039-1.114).
Functionally, we demonstrated a novel mechanism
whereby SPG7 processing is regulated by tyrosine
phosphorylation of AFG3L2. PBMCs and primary
HAoSMCs from carriers of the risk variant show that the
Q688 variant bypasses this regulation, and results in
constitutive processing and activation of the m-AAA
protease. This finding is further confirmed by yeast
complementation assays and AFG3L2 silencing
experiments. Interestingly, Cells (PBMCs and HAoSMCs)
carrying or over-expressing the Q688 (HEK293) risk
variant produced higher ATP levels and ROS compared
to the non risk variant (R688). In these cells, higher level
of ROS promoted cellular proliferation and reduced nitric
oxide bioactivity. Ablation of ROS with N-acetylcusteine
(NAC, ROS scavenger) rescued the increased cellular
proliferation and reduced nitric oxide bioactivity. The
increased cellular proliferation and reduced nitric oxide
bioactivity are two biological phenotypes that are known
to contribute to and to be risk factors for the progression
of the atherosclerotic lesion.
Conclusion: Our results thus reveal an unexpected link
between the phosphorylation-dependent regulation of the
mitochondria mAAA protease affecting ROS production.
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P-3
In Utero Undernutrition Programs Metabolic
Adaptations in Skeletal Muscle and Heart Associated
with Obesity and Weight Loss Resistance in Adult
Mice
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Background: Maternal undernutrition is associated with
increased risk for type 2 diabetes, obesity and
cardiovascular disease in the adult lives of offspring. We
hypothesize that predisposition to metabolic disease is, in
part, due to dysfunctional energetics in skeletal muscle
and heart.
Methods: We used an experimental mouse model system
of maternal undernutrition during late pregnancy to
examine female offspring from undernourished dams (U)
and control offspring from ad libitum fed dams (C). Weight
loss of 10 wk old offspring on a 4 week 40% calorie
restricted diet was also followed.
Results: U had reduced birth weight, rapid catch up
growth, increased adiposity and impaired glucose
tolerance compared to C, confirming previous studies.
Isolated skeletal muscle mitochondria from U had
decreased coupled (state 3) and uncoupled (state 4)
respiration but increased maximal respiration compared
to C. After calorie restriction, U lost half as much weight
as C, mirroring previously reported weight loss variation in
highly diet-adherent obese women in an intensively
supervised behavioral weight loss program at the Ottawa
Hospital. Muscle from calorie restricted U had decreased
oxidative fibers and mitochondrial content as compared to
calorie restricted C. Energetics were also assessed in
permeabilized skeletal muscle fibers using high resolution
respirometry. Fatty acid supported respiration was
decreased in U but maximal OXPHOS was not different
compared to C. Preliminary studies in the heart show that
U also have decreased fatty acid supported respiration
without a difference in maximal OXPHOS in cardiac
muscle.

P-4 Muscle Enriched A-Type Lamin Interacting
Protein (MLIP) Impacts Myocardial Metabolism and
Function
Marie-Elodie Cattin, Stephanie Thorn, Cassie Roeske,
Esther Mak-Washburn, Jean N. DaSilva, Patrick
G. Burgon
Background: Muscle-enriched A-type lamin interacting
protein (MLIP) is ubiquitously expressed, with higher
levels in the heart. Its biological function remains elusive
but it may be of high relevance for cardiac function, as it
has no paralogous homologue suggesting no functional
redundancy.
Methods/Results: To elucidate MLIP’s function, we
generated homozygous (MLIP-/-) null mice. At 8 weeks of
age, they develop dilated cardiomyopathy characterized
by enlarged hearts (heart to body weights ratio: MLIP+/+
5.62mg/g vs MLIP -/- 11.03mg/g, p<0.01), functionally
dilated (LVDD: MLIP+/+ 2.89mm; MLIP-/- 4.11mm,
p<0.01) with reduced function (LVFS: MLIP+/+ 47%;
MLIP-/- 29%, p<0.01). Several lines of evidences indicate
that this cardiomyopathy may result from metabolic
defects of the myocardium in the absence of MLIP: (i)
Cardiac gene expression of 12 week-old MLIP-/- mice
revealed an activation of three metabolic stress-induced
pathways involved in tissue homeostasis and regulation
of mitochondrial function (FoxO1/3a, STAT3 and p53
signaling pathways); (ii) Oxidation-reduction processes
were predicted to be down-regulated in this microarray
analysis;
(iii)
2-[18F]fluoro-2-deoxy-Dglucose
(radiolabeled glucose analogue) uptake, measured by
microPET scan, was decreased in the heart of MLIP-/mice, despite normal blood glucose level; and (iv)
preliminary electron microscope observations reveal a
possible alteration in mitochondria network in MLIP-/mice.
Conclusion: Altogether, these data point toward MLIP’s
critical role in cardiac metabolism and function.

Source of research support: CIHR & HSFC

Conclusions: Findings suggest that suboptimal nutrition in
utero programs adaptations in skeletal muscle and heart
that are associated with altered metabolism and weight
loss resistance.
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P-5
Collagen Matrix Improves Angiogenesis and
Cardiac Function following Myocardial Infarction:
Evidence for a miR-92a and Integrin Mediated
Mechanism
Helene H Chiarella-Redfern, Brian McNeill, Nick JR
Blackburn, Marc Ruel, Katey J Rayner, Erik J Suuronen
Introduction: Currently, biomaterials are being explored
for promoting cardiac healing and restoring function to the
diseased heart. This study sought to characterize the
potential of an injectable collagen matrix to protect the
cardiac environment post-myocardial infarction (MI), and
to elucidate some of the cell-biomaterial interactions
involved.
Materials and Methods: C57BL/6J mice underwent LAD
ligation to induce MI. Three hours post-MI, mice received
intra-myocardial injections of PBS or a type I collagenbased
matrix.
Immunohistochemistry
and
echocardiography
were
performed
to
assess
angiogenesis and cardiac function. A microRNA (miRNA)
microarray was performed on infarct and peri-infarct
tissue isolated 2 days after treatment. Multiple prediction
algorithms were used to identify miRNAs and their
putative targets within biological pathways linked to matrix
treatment improvements. In vitro experiments further
elucidated the mechanism.
Results: One month post-treatment, matrix-treated mice
had greater left ventricular ejection fraction (45.1±2.3%)
compared to the PBS group (29.6±2.4%), which was
maintained at 3 months (42.9±3.8%). Matrix treatment
also increased the number of CD31+ vessels (p<0.05)
and SMA+ arterioles (p<0.001) in the infarct at 1 month,
compared to PBS. Of the ~2000 known miRNAs, 120 had
expression differences within +/- 0.3 log2 fold change.
MiR-92a, an anti-angiogenic miRNA with known functions
matching the beneficial effects of matrix treatment, was
identified as being significantly down-regulated in the
matrix- treated hearts (p<0.0005). Integrin &#945;5
(ITG&#945;5) and integrin &#945;V (ITG&#945;V),
involved in blood vessel growth and cell-matrix
interactions, were identified as putative miR-92a targets.
Circulating angiogenic cells (CACs), a pro-angiogenic
population involved in ischemic tissue neovascularization,
were used to further evaluate matrix regulation of miR92a-mediated pathways. CACs that were plated on the
matrix had increased ITG&#945;5 and ITG&#945;V
expression after 4 days of culture (12.4-fold and 13.9-fold,
respectively; p<0.0098 and 0.013). When applied in an in
vitro angiogenesis assay, the number of CACs that
incorporated into capillary-like structures was greater for
cells cultured on matrix vs. fibronectin (by 4.2-fold;
p<0.005) indicating that the matrix increases the
angiogenic potential of CACs.

P-6
Mice Myocardial Blood Flow Response to
Hypercapnia for Assessment of the Coronary
Endothelial Function using Micro-PET Imaging
Croteau Etienne, Renaud JM, DaSilva J, Beanlands R,
deKemp R
Atherosclerosis, hypertension and diabetes can cause
endothelial dysfunction as an early sub-clinical effect.
Impaired activation of the endothelial nitric oxide (NO)
pathway prevents vasodilatation to increase myocardial
blood flow (MBF). Increased arterial pCO2 (hypercapnia)
is proposed to activate the NO pathway with similar
vasodilatation to the cold-pressor test (CPT), already
used for evaluation of coronary endothelial dysfunction.
This study characterized the myocardial flow response
(MFR) to hypercapnia stress using [11C]-acetate microPET MBF imaging in mice.
Methods: Mice were anesthetized under isoflurane with
spontaneous free-breathing. In a controlled ventilation
chamber, hypercapnia was induced with a gas mixture of
5% CO2 and room air for 10 min. 11C-acetate micro-PET
MBF was assessed at rest and following hypercapnia
stress to evaluate MFR (N=5). As a separate experiment
with the same method, blood pressure was monitored in
the carotid artery to determine the systemic vasodilatation
effect.
Result: Hypercapnia stimulation increased the blood
pressure (+10%) and the heart rate (+9%) vs. baseline.
Increasing the CO2 level in the gas chamber elevated the
breathing tidal volume, resulting in decreased respiratory
rate (20%). MBF during hypercapnea stress (4.4 ± 1.3
mL/min/g) was increased vs baseline (3.1 ± 1.5mL/min/g)
(p<0.05) representing a MFR (stress/rest) ratio of 1.6 ±
0.5, similar to the CPT response previously reported in
humans [Schindler et al. EJNMMI:2007:34;1178-88].
There is also a significant increase of 20% of the left
ventricle volume and 40% of the oxidative metabolism, as
assessed with the rate constant k2 of the kinetic analysis,
at hypercapnia stress.
Conclusion: Hypercapnia stress can be used to evaluate
coronary vasodilatation in mice using [11C]- acetate
micro-PET. Additional studies to determine the
endothelial-specific mechanisms of action (e.g. NOmediated response) may help facilitate translation to clinic
as an alternative CPT stress protocol for the assessment
of coronary vascular health.

Discussion and Conclusions: We demonstrate that matrix
treatment improves angiogenesis, and significantly
preserves cardiac function when delivered 3h post-MI.
The matrix effects may be mediated, at least in part,
through its ability to regulate miR-92a and integrinmechanisms. Overall, the matrix may provide a promising
therapeutic approach for protecting the myocardium postMI.
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P-7 Test-Retest Repeatability of Renal Blood Flow in
Mice using 11C-Acetate Micro-PET
Etienne Croteau, Renaud JM, DaSilva J, Beanlands RS,
deKemp R.
Objectives: Clinical PET radiotracers including 15O-water,
13N-ammonia, 62Cu-PTSM and 82Rb are used to assess
renal blood flow (RBF). 11C-acetate has been proposed
as a myocardial flow tracer, but has not been evaluated
for RBF in small animals. Absolute RBF is important in
assessing new therapies for transgenic hypertensive and
diabetic mouse models of disease. This study evaluates
RBF repeatability in control and hypertensive mice with
11C-acetate micro-PET.
Methods: Healthy control (CTRL) C57BL mice (N=10) and
endothelial nitric oxide synthase knockout (eNOS-KO)
mice (N=5) were IV-injected with 33 ± 8 MBq of 11Cacetate using a micro-volumetric syringe pump (75uL in
45s). List-mode (20 min) micro-PET acquisitions were
performed at baseline (test) and follow-up (retest) within 2
weeks, with physiological monitoring of hemodynamics
and respiration. A one- tissue-compartment model with
image-derived input function from the inferior vena cava
was used to estimate the uptake (K1 mL/min/g) and
clearance (k2 /min) rates as indices of RBF and
myocardial oxygen consumption (MVO2).
Results: eNOS-KO mice showed a decrease in heart rate
(16%), increase in respiratory rate (70%) and elevated
blood pressure (20%) vs. CTRL. Mean RBF values
tended to be higher in the eNOS-KO mice
2.6±0.7 mL/min/g vs. CTRL 2.1±0.7 mL/min/g (p=0.07).
Test-retest repeatability was similar between groups,
assessed by the coefficients of repeatability (CR): 2.0 vs.
1.7 mL/min/g (p=0.60), with no mean difference between
test and retest RBF. Mean MVO2 was significantly higher
in eNOS-KO mice 0.8±0.1
/min vs. CTRL 0.6±0.2 /min (p=0.02). Repeatability was
equivalent for both groups (CR=0.5 /min), again with no
mean difference between test and retest MVO2.
Conclusions: RBF and MVO2 can be assessed with good
repeatability in healthy control mice and in a hypertensive
mouse model of vascular disease. 11C-acetate shows
high potential as a PET radiotracer to quantify renal
perfusion and oxidative metabolism in mouse models of
health and disease.

P-8
High Renal Retention of [18F]FPyKYNELosartan in Pigs: Translational Work Towards
Imaging AT1 Receptors
M Hachem, B Ismail, T Hadizad, RS Beanlands, RA
deKemp and JN DaSilva
Introduction: Hyperactivity of the renin-angiotensinsystem (RAS) alters angiotensin II type I receptor (AT1R)
11
expression. Unlike C labeled AT1R PET tracers, the
18
longer half-life of F has advantages of higher image
resolution, multiple scans per formulation and distribution
18
to other sites. [ F]FPyKYNE-Losartan exhibited a doseresponse attenuation of uptake in rat kidneys following
Candesartan injection, demonstrating AT1R binding
specificity in vivo. This work aims to evaluate
18
[ F]FPyKYNE-Losartan in pig kidneys for translational
work towards imaging renal AT1R in humans.
18

Methods: Pigs (n=4) were injected with [ F]FPyKYNELosartan (5MBq/kg) into pig ear vein, scanned for 90 min
by the GE Discovery D690 PET-VCT scanner, then
retested the next week. Blocking studies (n=3) were
performed with 10 mg/Kg Candesartan i.v. 10-15 min
18
prior to [ F]FPyKYNE-Losartan. Standardized uptake
values (SUVs) were measured in the renal cortex. Blood
samples were removed, centrifuged, then blood and
plasma samples were counted for radioactivity to account
for tracer in plasma relative to whole blood.
Results: High kidney-to-blood contrast images (ratio of
approximately 3) were obtained with highest uptake (SUV
12.1±2.8) at 10-15 min time-frame. Retest studies
displayed similar results. Kidney time-activity curves
exhibited slow clearance. Blocking AT1Rs with
Candesartan reduced peak retention (-57%; p<0.05) in
the renal cortex, indicating binding specificity of
18
[ F]FPyKYNE-Losartan to AT1Rs. A constant ratio of 1.4
was calculated for plasma-to-blood over time facilitating
arterial input function corrections.
Conclusion: High uptake, image contrast, binding
specificity and slow clearance in pig kidneys provide good
18
potential for translation of [ F]FPyKYNE-Losartan
towards human imaging to monitor AT1R expression and
guide therapy.
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P-9 Consequences of IRF2BP2 Loss of Function in
Mouse Development and Muscle Regeneration

P-10
Evaluation of [18F]FPyKYNE-Losartan as a
Novel PET Tracer for Imaging Kidney AT1 Receptors
in Rats

Tiffany Ho, Nida Yap, Naif Al-montashiri, Alex Stewart
BACKGROUND: The innate immune response is a
characteristic of all living cells, occurring in immune
tissues such as liver and spleen, and nonimmune tissues
such as skeletal muscle. Interferon regulatory factors
(IRFs) are a family of transcription factors important in
regulating the immune response, cell survival, and
oncogenesis. IRF2BP2 is a corepressor of IRF2, required
for its anti-inflammatory function. We identified IRF2BP2
as a coactivator of Vgll4 in muscle, linking IRF2BP2 to the
Vgll4 partners TEAD and MEF2 transcription factors.
Like most tissues, skeletal muscle contains resident
immune cells, but additional immune cells infiltrate tissue
during injury or inflammatory myopathies. Depending on
their activation state, macrophages may further damage
muscle cells or promote cell proliferation for healing.
Given the duality of IRF2BP2 as a corepressor or
coactivator, we asked how ablation of IRF2BP2 affects
mouse development and macrophage-dependent muscle
regeneration.
METHODS/RESULTS: For in vivo characterization of
IRF2BP2, hemizygous mice intercrossed to produce
homozygous knockout mice. Out of 200 mice, 59 WT, 125
hemizygous, and 12 knockouts were born (~1:2:0.2),
distinct from the Mendelian ratio of 1:2:1. Knockout mice
that survived past birth were significantly smaller than
their littermates, and developed murine lymphoma at 7
months of age. To investigate genes affected by the loss
of IRF2BP2, RNA was isolated from skeletal muscle,
heart, and liver of 3 WT and 3 KO mice, and Affymetrix
expression profiling was performed. Functional analysis
showed that the affected genes were involved in cellmediated immunity, the inflammatory response, and cell
differentiation.
To evaluate IRF2BP2 function in muscle regeneration,
LysMcre mice were crossed with floxed IRF2BP2 mice to
produce a conditional knockout in myeloid cells. Tibialis
anterior muscles of one leg were injected with cardiotoxin
to induce muscle necrosis, and muscles were collected
after 2, 4, and 10 days. After 2 days, WT and
IRF2BP2(LysMcre)-/- mice developed similar injuries, but
after 4 and 10 days, IRF2BP2(LysMcre)-/- mice showed
increased inflammation and less muscle regeneration.

B Ismail, N Arksey, T Hadizad, RA deKemp, RS
Beanlands and JN DaSilva
Introduction: The renin-angiotensin-system (RAS) is
known to play an important role in the development and
progression of cardiovascular disorders. In particular,
angiotensin II type-1 receptor (AT1R) expression is
altered in myocardial infarction, heart failure, chronic
kidney disease and diabetes. The aim of this work was to
evaluate the binding selectivity of [18F]FPyKYNE-losartan
for quantifying renal AT1R in rats using micro-PET.
Methods: Male Sprague–Dawley rats (n=7) were
administered i.v. [18F]FPyKYNE-losartan (0.4–1mCi) and
imaged for 60 min with the Siemens Inveon PET scanner.
Distribution volume (DV) was determined with Logan
graphical analysis at 5-60 minutes, using the left atrial
cavity for blood input function. Test- retest studies (n=4)
were conducted within 7 days to determine process
reproducibility. Subsets of rats (n=3-5) were co-injected
with different doses of the AT1R antagonist, candesartan
(2.5, 5 and 10 mg/kg). Another rat group (n=3) was
injected with the AT2R antagonist, PD123, 319 (5mg/kg)
5 min prior.
Results: PET images of normal rats displayed high renal
uptake (SUV=1.52±0.58) and DV values from left kidney
were 2.85±0.4 ml/g. The DVs test-retest variability was of
(10.2±0.1%) exhibiting reproducibility. A significant
(p<0.05) dose-dependent reduction (46-65%) in tracer
uptake was observed in the kidney suggesting AT1R
binding specificity, whereas no difference following
PD123,319 confirmed binding selectivity for AT1R over
AT2R.
Conclusion: [18F]FPyKYNE-losartan displayed high
kidney contrast PET images with reproducible DV values.
A dose-response blockade with candesartan confirmed
specific binding to renal AT1R. These findings support the
use of this tracer for renal AT1R quantification with
imaging.

CONCLUSION: Muscle regeneration is closely associated
with inflammation. IRF2BP2 may exert a protective effect
during injury, as its deletion from the myeloid lineage
prevents normal healing and regeneration of muscle. A
global deletion of IRF2BP2 in mice results in embryonic
death or stunted growth. We show that mice lacking
IRF2BP2 are affected by genes associated with cellmediated immunity, inflammation, and cell differentiation,
ultimately leading to lymphoma. Thus, IRF2BP2 is
essential for normal mouse development and skeletal
muscle regeneration.
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P-11
IGF-1 Engineered Human Cardiac Stem Cells
Promote Repair of Ischemic Myocardium by
Improving Transplant Cell Survival

P-12 Strain-specific Differences in the Response to
SU5416 in the Rat Model of Severe Pulmonary Arterial
Hypertension

R Jackson, EL Tilokee, N Latham, B Ye, M Boodhwani,
V Chan, M Ruel, EJ Suuronen, DJ Stewart, DR Davis

Baohua Jiang, Yupu Deng, Mohamad Taha, Sophie
Wen, David W. Courtman and Duncan J. Stewart

Background: Insulin-like growth factor (IGF-1) is a potent
pro-survival cytokine that is not robustly expressed by
human cardiac stem cells (CSCs). Previously, we have
shown that paracrine engineering of CSCs with IGF-1
markedly improves cell-mediated cardiac repair. Here, we
explore the mechanism underlying the IGF-1 enhanced
cardiac repair by CSCs.

PURPOSE: Inhibition of VEGFR2 with SU5416 (SU), in
combination with chronic hypoxia (CH) causes severe,
irreversible pulmonary arterial hypertension (PAH) in rats
associated with complex intimal and plexiform lesions.
We assessed the response to SU in the presence and
absence of CH in several different strains of rats to
explore the potential importance of genetic background in
the development of the severe PAH phenotype.

Methods/Results: While human CSCs naturally produce
low levels of IGF-1 (149±16 pg/ml*mg, n=3), the source of
this cytokine production is unknown. Sub-culture of
isolated cardiac progenitor (c-Kit+/CD90-), mesenchymal
progenitor (c-Kit-/CD90+) and lineage negative cells (cKit-/CD90-) demonstrated that IGF-1 production was
equivalent in all 3 cell populations. Flow cytometry
demonstrated that the IGF-1R or IR was expressed by
79±3% and 61±5 of CSCs, respectively, with cardiac and
mesenchymal sub- populations demonstrating the
greatest expression (p&#8804; 0.01 vs. the expected
frequency of IGF-1R or IR in the c-Kit-/CD90- subpopulation). After culture in hypoxic (1% O2) reduced
serum (1%) media, over-expression of IGF-1 by CSCs
enhanced proliferation (population doubling time: 1.4±1.7
vs.-0.9±1.2
and
-1.9±2.4
days,
respectively;
p&#8804;0.01), decreased expression of apoptotic
markers (3.5±0.9 and 3.7±0.9 fold less annexin V
expression, p&#8804;0.05), expression of necroptosis
markers (RIP1, RIP3 and FADD) and increased
expression of transcripts within the AKT, ERK and MAPK
pro-survival pathways as compared to GFP-transduced
CSCs and non-transduced CSCs. To investigate the
effect of CSCs on surrounding myocardium, neonatal rat
ventricular cardiomyocytes (NRVMs) were either directly
or indirectly co-cultured with CSCs under hypoxic
conditions. Under both co-culture conditions, CSCs
genetically engineered to over-express IGF-1 increased
NRVM proliferation, reduced apoptosis and enhanced
stimulation within pro-survival pathways as compared
GFP
or
non-transduced CSCs
(p&#8804;0.01).
Transplantation of CSCs genetically engineered to overexpress IGF-1 into immunodeficient mice one week after
experimental infarction boosted IGF-1 content within
infarcted tissue by 2.9±0.2 fold (p=0.5) and CSC
engraftment by 9.1±4 fold (p=0.5) while reducing
myocardial scarring by 2.2±0.4 fold (p=0.01) as compared
to GFP transduced CSCs.

METHODS: The response to a single subcutaneous
injection of SU5416 (SU: 20mg/kg) or vehicle (Control)
was assessed in 6-week-old Sprague-Dawley (SD) wild
type rats compared with Lewis and Fischer rats with and
without exposure to 3-weeks of CH (8~10% oxygen) with
end-studies at 7-8 weeks after SU or vehicle injection.
RESULTS: SD rats exhibited severe PAH even after
treatment with SU alone (n=19) with marked increases in
right ventricular systolic pressure (RVSP: 88±8 mmHg)
accompanied by RV remodeling (RV/LV+septum: 61±5%)
compared to control SD rats (n=17) (RVSP: 29±0.5
mmHg and RV/LV+septum: 27±0.5%; p<0.0001). The
combination of SU+CH (n=14) did not result in any further
increases in RVSP (81± 6 mmHg) or RV hypertrophy
(RV/LV+septum: 59±3%) in these animals. In contrast,
Fischer rats showed no significant response to SU alone,
but developed a severe PAH phenotype in response to
SU+CH (RVSP: 107±15 mmHg; RV/LV+septum: 59±5%);
whereas, Lewis rats were least responsive to SU+CH
(RVSP: 48±3 mmHg). Interestingly, the highest mortality
was in Fischer rats exposed to SU+CH (88%), compared
to SD rats treated by SU with and without CH (50% and
31%, respectively).
CONCLUSIONS: These data identify important strain
differences that impact on the severity of PAH and the
requirement for concomitant CH following inhibition of
VEGFR2. Although Fischer rats were less susceptible to
SU-induced PAH than SD rats, they appear to exhibit
higher mortality, possible due to differences in RV
adaptation in response to the increased hemodynamic
load.

Conclusions: Transplantation of CSCs genetically
engineered to over-express IGF-1 increase cardiac repair
by enhancing transplanted cell survival, myocardial
function and salvage of reversibly damaged myocardium.
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P-13
Anti-miR-33 Therapy Promotes PGC-1
Expression,
Mitochondrial
Function
and
Immunometabolic Pathways in Macrophages in
Atherosclerosis
Karunakaran D, Thrush AB, Ramphos E, Wu Z,
Geoffrion M, Esau C, Moore KJ, Harper ME, Rayner KJ.

Background & Purpose: Macrophage foam cells are
central to atherosclerotic plaque formation and therapies
that increase macrophage cholesterol efflux remain an
attractive yet elusive target. Therapeutically inhibiting
microRNA-33, a critical regulator of lipid metabolism,
increases circulating HDL and reduces atherosclerosis.
However, the precise molecular mechanisms that
regulate these beneficial effects are unknown. Thus, we
sought to uncover novel gene networks regulated by miR33 that may contribute to atherosclerosis.
Methods & Results: Microarray analysis of macrophages
from anti-miR-33 treated Ldlr-/- mice revealed several
novel miR-33 target genes that were de-repressed.
homeostasis and mitochondrial metabolism. 3’UTR
luciferase assays verified that PGC- is a specific and
direct target of miR-33. Macrophages transfected with
miR-33 mimics or anti-miR-33 had decreased or
increased PGCBioinformatic pathway analysis predicted that in addition
to PGCmiR33 also regulates multiple mitochondrial
proteins, such as pyruvate dehydrogenase kinase 4
(PDK4), solute carrier 25 A25 (SLC25A25) and Acyl-CoA
Dehydrogenase (ACADSB). Anti-miR-33 treatment of
macrophages increases PDK4, SLC25A25 and ACADSB
mRNA expression, validating these genes as miR-33
targets. Seahorse XF Flux Analyzer studies show that
macrophages treated with anti-miR-33 have increased
basal and maximal oxygen consumption rates, confirming
that anti-miR-33 therapy impacts positively on
mitochondrial respiration and function. MicroR-33
inhibition increased macrophage cholesterol efflux, which
was abolished by oligomycin- a mitochondrial respiration
inhibitor. This suggests that miR-33
regulates
cholesterol efflux at least in part by regulating
mitochondrial function. Lastly, western-diet-fed apoE-/mice treated with anti-miR-33 injections (10mg/kg) for 8
weeks had a marked reduction in aortic sinus lesion area
relative to control (p≤0.05), despite no change in HDL
levels.
Conclusion: Anti-miR-33 therapy can positively impact on
mitochondrial function, promoting macrophage cholesterol
efflux and may contribute to HDL-independent antiatherosclerotic effects.

P-14
BDNF mRNA Expression in Brain Nuclei in
Rats Post MI
Heow Won Lee, Monir Ahmad, Hongwei Wang, and
Frans HH Leenen
Backgrounds: Activation of brain angiotensinergic
pathways post myocardial infarction (MI) contributes
to sympathetic activation, and cardiac remodeling and
dysfunction. After MI, ischemic injury in the heart is also
transmitted to the CNS via cardiac afferent nerves, and
may upregulate brain-derived neurotrophin factor (BDNF)
expression in the brain. Angiotensin II (Ang II) in the
rostral ventrolateral medulla (RVLM) increases BDNF
expression, leading to inhibition of Ang II-induced pressor
response. The aim of the present study is to determine
BDNF mRNA expression post MI in specific brain regions
and to evaluate whether regulation of BDNF is mediated
by angiotensin II type 1 receptor (AT1R).
Methods: Rats (n=24) underwent either Sham surgery or
ligated left descending coronary artery, and infused into
the paraventricular nucleus of hypothalamus (PVN) with
adeno-associated virus carrying small interfering RNA
against AT1R (AAV-AT1R- siRNA) or as control
scrambled siRNA (AAV-SCM- siRNA). At 4 weeks post
MI, LV hemodynamics was assessed by a Millar catheter
and BDNF mRNA expression was measured by qRTPCR in the PVN and subfornical organ (SFO).
Results: At 4 weeks post MI in rats treated with intra-PVN
infusion of AAV-SCM-siRNA, BDNF mRNA expression
was increased in the PVN (2.5 ± 0.2 vs. 5.7 ± 0.5, Sham
vs. MI, P < 0.05), but not in the SFO (15.7 ± 1.1 vs. 15.5 ±
1.1, Sham vs. MI). Infusion with AAV-AT1R-siRNA
normalized BDNF mRNA expression in the PVN (5.7 ±
0.5 vs. 2.7 ± 0.2, MI+SCM-siRNA vs. MI+AT1R-siRNA, P
< 0.05). LVEDP was increased (0.9 ± 0.2 vs.15 ± 2.6
mmHg, Sham vs. MI, P < 0.05) and dP/dtmax was
decreased (7831 ± 141 vs. 5036 ± 181 mmHg/sec, Sham
vs. MI, P < 0.05). Infusion with AAV-AT1R-siRNA
improved LVEDP (15 ± 2.6 vs. 8 ± 1.5 mmHg, MI+SCMsiRNA vs. MI+AT1R-siRNA) and dP/dtmax (5036 ± 181
vs. 5654 ± 291 mmHg/sec, MI+SCM-siRNA vs. MI+AT1RsiRNA, P < 0.05).
Conclusions: These results indicate that the PVN is a
specific brain region that shows upregulation of
BDNF mRNA expression post MI, and this increase is
mediated by AT1R.
Reduced LV function after MI was improved by
knockdown of AT1R in the PVN, indicating that activation
of AT1R in the PVN post MI plays a significant role in LV
dysfunction. Whether persistent BDNF upregulation would
cause better improvement in LV dysfunction is being
studied.
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P-15
Intensive Hemodialysis Improves Cardiac
Remodeling

P-16
Central Mechanisms Mediating AngII-Salt
Hypertension in Rats

Guo Hua Li, Christopher T Chan, Alan Valaperti, Peter
Liu

Jiao Lu, Monir Ahmad, and Frans HH Leenen

Background: Cardiac injury triggers cellular responses
involving both cardiomyocytes and nonmuscle cells to
process cardiac structural remodeling. End stage renal
disease (ESRD), despite conventional dialysis, is
associated with adverse cardiac remodeling and
increased cardiovascular events. Intensification of
hemodialysis beyond conventional routine with nocturnal
home hemodialysis (NHD) [5 sessions per week; 6-8
hours per treatment] was associated with improved risk
factor control and decreased left ventrical hypertrophy.
There are also down regulation of genes in apoptosis and
fibrosis. We hypothesize that a major mechanism by
which NHD achieves is through reduction of innate
immune activation resulting in amelioration of
cardiomyocytes apoptosis and fibrosis.
Methods and Results: Ten patients (5M:5F, age: 59 ± 9
years) with ESRD were studied. Half of the cohort was
converted to NHD, while the rest of the patients were
maintained on CHD. At baseline, CHD was associated
with an increase in cardiomyocyte apoptosis detected by
flow cytometry using Annexin V (Mean Fluorescence
Index in CHD and in normal control is 1.00 ± 0.049 vs.
0.655 ± 0.011, p<0.05). After conversion to NHD,
cardiomyocyte apoptosis was reduced compared to
baseline CHD situation (p<0.05), and approached that of
normal control (0.59 ± 0.09 vs. 0.66 ± 0.01, p>0.05). CHD
serum was associated with a coordinated augmentation
innate immunity pathway, significantly increasing MyD88
and IRAK4, NHD was able to reduce their levels. Heat
shock protein 60 was augmented during CHD condition
and fell after NHD. In addition, the CHD has increased
fibroblast proliferation.
Conclusion: We demonstrated that uremia is associated
with common innate immune signaling pathways leading
ultimately to apoptosis and fibrosis. NHD was able to
reduce innate immune signaling and reduce apoptosis
and fibrosis.

Background: An increase in circulating angiotensin II (Ang
II) activates in the brain angiotensinergic pathways and
an
Aldosterone-mineralocorticoid
receptors
(MR)epithelial Na+ channel(ENaC)-ouabain pathway, leading
to sympatho-excitation and hypertension. The response
of mean artery pressure (MAP) to circulating Ang II
depends on the level of salt intake. The central
mechanisms contributing to this enhanced response are
still unclear, but do depend on enhanced neuronal activity
in the PVN. The present study evaluates the central
mechanisms that may contribute to Ang II-salt
hypertension.
Methods: 2% NaCl was used as high salt diet while
control was 0.4% NaCl. Osmotic minipumps filled with
Ang II (for infusion at 150 ng•kg;1•min) were implanted sc
for 14 days infusion to induce hypertension in Wistar rats.
One day before the end of the infusion period, BP and HR
were measured. The day after hemodynamic
measurements, trunk blood was collected for plasma
aldosterone and corticosterone, as well as hearts, adrenal
glands and brains for assay of aldosterone, which were
measured by radioimmunoassay using 125I labelled
aldosterone.
Results: Ang II alone caused a moderate increase in MAP
(122±4 mmHg, P<0.05 vs. control). 2% salt markedly
enhanced the BP increase induced by Ang II (160±8
mmHg, P<0.05 vs. others) There were no significant
changes of HR or RV weight. Sc infusion of Ang II
combined with a high salt intake induced LV hypertrophy.
It also significantly increased plasma aldosterone
(673±148 pg/ml, P<0.05 vs. others), while Ang II alone
did not. Ang II plus high salt diet tended to increase LV
aldosterone (P=0.09 vs. others). Pearson correlation
between plasma aldosterone and LV aldosterone(r=0.88,
P< 0.001) indicates that the increased LV aldosterone
might be due to uptake of aldosterone from the
circulation.
Conclusion: Sc infusion of Ang II at 150 ng/kg/day on
regular salt diet moderately increases MAP, and a high
salt intake markedly augments the BP response to sc Ang
II. Sc infusion of Ang II at 150 ng/kg/day on regular salt
diet does not affect plasma aldosterone, but together with
a high salt diet significantly increases plasma
aldosterone, and thereby may increase LV aldosterone
level. The increased plasma aldosterone in rats with sc
Ang II infusion at 150 ng/kg/day plus a high salt diet might
contribute to enhanced sympatho-excitation and increase
in BP.
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P-17
Interleukin 6 Mediates Post Infarct Repair by
Human Cardiac Stem Cells

P-18 Optimization of Cardiac Stem Cells for Clinical
Translation

Audrey E. Mayfield, Somya Dixit, Robyn Jackson,
Maryam Kamkar, Darryl R Davis

Seth Mount, Nesma Etoubashi, Darryl R Davis

Background: The cytokines produced by Cardiac stem
cells (CSCs) provide the opportunity to harness the native
regenerative capacity of the heart after myocardial
infarction. Although CSCs are capable of differentiating
into all cardiac lineages, modest long-term engraftment
indicates these benefits are largely paracrine-mediated.
Of the numerous cytokines produced by CSCs, the proinflammatory interleukin 6 (IL-6) is the most abundant–
but its role in cardiac repair is uncertain.
Methods/Results:
Regional
sampling
of
mouse
myocardial biopsies revealed the expression of IL-6 by
the injured heart was immediately and persistently
elevated after experimental MI with peak expression
occurring 7 days after MI within the infarct region (190±75
fold increase over baseline expression; p≤0.05 versus
baseline/off-target regions). Unlike other cardiac signaling
pathways, no significant change was observed in the IL-6
receptor itself. A third generation lentivirus was used to
knockdown IL-6 within human CSCs using a custom short
hairpin oligonucleotide (IL-6sh). Transcript and cytokine
profiling demonstrated that IL-6 is produced by all
subpopulations within CSCs; validating targeting the
entire CSC population with a knockdown strategy. The IL6 receptor was expressed on 61±6% of c-Kit+/CD90-,
16±7% of c-Kit-/CD90+ and 5±3% of c-Kit-/CD90subpopulations within CSCs- raising the possibility for
autocrine priming of transplanted cells. Transduction with
IL-6sh resulted in a multiplicity of infection dependent
reduction in cytokine levels as compared to conditioned
media (CM) from non-transduced CSCs or transduction
with a scramble (SCR) hairpin (4.4±1 vs. 6.7±3.3 or
7.7±2.3 ng/ml, respectively; p≤0.05). Proliferation and the
overall cytokine profile of CSCs was unaffected by IL-6
knockdown. IL-6sh CM increased vessel formation within
a cytokine depleted matrigel assay (HUVEC tubule length
54.0±3.4 vs. 43.4±6.3 or 44.1±5.4mm, respectively;
p<0.05) while impairing the recruitment of circulating stem
cells (25±4 vs. 112±19 or 125±14, respectively; p≤0.05).
Injection of IL-6sh transduced CSCs into immunodeficient
mice one week after experimental MI reduced CSCmediated repair as compared to non-transduced CSCs or
SCR hairpin (-1.3±1.5% vs. +7.3±0.7% or +2.6±0.8%
change in LVEF 21 days post-injection, respectively;
p≤0.05). Histological staining demonstrated no significant
difference in capillary formation within the infarct region of
mice injected with IL-6sh CSCs or non-transduced CSCs
(average capillary length 316±59 vs. 378±13 µm per
random field, respectively; p=0.3).

Background: Autologous cardiac stem cell (CSC)
therapies represent an emerging treatment option for
patients with congestive heart failure. Unfortunately,
straightforward translation to the clinic is limited by
traditional culture conditions that are supplemented by illdefined or xenobiotic components. As such, overcoming
these barriers is the next critical step in developing next
generation CSC therapies for clinical use.
Methods/Results: Preliminary murine data support the
use of the glycogen synthase kinase 3 inhibitor 6bromoindirubin-3'-oxime (BIO) to promote the ex vivo
proliferation of CSCs. Application to human CSC culture
provided an initial 2.5±0.8 and 1.5±0.2 fold increase in
cardiac progenitor cell content and overall cell numbers
within cultures (p&#8804;0.05 vs. cultures supplemented
with inactive methylated BIO). Both effects diminished
with progressive time in culture and were not sustained in
CSC subcultures subjected to additional time in culture.
Transition of CSC culture methods to a serum-free, xenofree culture medium demonstrated negligible effects on
the overall numbers of cells cultured in combination with
equivalent cardiac progenitor and mesenchymal
progenitor content. Finally, injection of CSCs through a
clinically approved coronary artery perfusion catheter did
not alter cell viability while ensuring product delivery to
the peri-infarct zone.
Conclusions: Small molecule stimulation of the pathways
directing cell growth enhances CSC culture outputs while
transitioning CSCs to clinically acceptable protocols
provides a uniform product ready for clinical delivery.
These findings highlight the capacity of altered culture
conditions to provide a superior cell product with the
potential for ready translation to clinical use.

Conclusion: IL-6 is the most abundant cytokine produced
by human CSCs and boosts recruitment of endogenous
stem cells. This study suggests that IL-6 plays a pivotal
role in CSC-mediated cardiac repair and may provide a
means of increasing cardiac repair by transplanted CSCs.

18

P-19 Type I Collagen Matrix Activates the Hedgehog
Pathway in CD34+ Cells and Enhances their Function
Aleksandra Ostojic, Brian McNeill, Marc Ruel, and Erik
J. Suuronen
Introduction: Myocardial infarction (MI) is a leading cause
of death in the western world. Cell therapy is one
approach under investigation for restoring blood flow and
function to the ischemic heart. Although cell therapy in the
clinic has shown promise, improvements are needed. In
this study, we used a collagen matrix to culture human
pro-angiogenic CD34+ cells, and evaluated the effect of
the matrix on CD34+ cell properties and function. We
investigated the Shh pathway as a potential mechanism
involved in producing the functional benefits we expect to
see in collagen matrix-cultured CD34+ cells.
Methods/Results: Peripheral blood mononuclear cells
(PBMCs) were isolated from whole blood of healthy
consenting human donors and plated on fibronectin for 4
days to generate CACs. Two test conditions were then
prepared: 1) CD34+ cells were isolated using a cell
selection kit and then plated on fibronectin or collagen
matrix and assayed for adhesion, migration, viability and
proliferation; or 2) CACs were re-plated on fibronectin and
collagen matrix for 96h and then CD34+ cells were
isolated. qPCR was performed to measure gene
expression changes. Statistical analysis was calculated
using a Student's t-test.
Compared to fibronectin, 3.2-fold more matrix-derived
CD34+ cells migrated towards a VEGF stimulus in a
modified Boyden chamber assay (p=0.03). Matrix-derived
CD34+ cells also exhibited greater incorporation (by 3.1fold) into tube-like structures in an angiogenesis assay
(p<0.05). Viability following 48h of serum deprivation and
hypoxia exposure was 15% better for matrix-derived
CD34+ cells compared to fibronectin (p=0.02).
Proliferation of CD34+ cells was measured by Ki67
staining, and showed a 2.7- fold increase for matrix vs.
fibronectin culture (p<0.03). In examining several specific
cell cycle genes, increases were detected for mRNA
expression of Skp2 (3.1 ±0.4), Cdk2 (14.8±2.1), Brca2
(80±6.2), and B-myb (52±5.1), and also for the selfrenewal gene Sox2 (3.6±0.6) (p<0.05 for matrix vs.
fibronectin for all). CD34+ cells within unsorted CACs
cultured on matrix for up to 96h had increased mRNA
expression of the known hedgehog pathway members
Gli1 (28.9-fold), CcnD1 (10.4-fold) and Hes1 (6.2-fold),
compared to fibronectin (p<0.05 for each).

P-20 Expression Mapping of the Gene Encoding the
Muscle A-Type Lamin Interacting Protein (MLIP)
Reveals Three Germ-Line Specific Promoters That
Regulate MLIP’s Expression
Anastasia Pimenova, Marie-Elodie Cattin, Cassandra
Roeske, Patrick G. Burgon

Background and aims of project: One of the main
contributors to nuclear membrane stability and integrity
are the ubiquitous lamin proteins. Over 400 mutations
have been identified within the LMNA gene, encoding Atype lamin, resulting in tissue specific diseases such as
dilated cardiomyopathy and atherosclerosis. In the
Burgon lab, the muscle- enriched A-type lamin interacting
protein (MLIP) was discovered to interact with the lamin
protein in a region of lamin rich in mutations associated
with skeletal and cardiac muscle laminopathies. MLIP is
ubiquitously expressed and heavily spliced in different
tissues, with at least 7 known variants in the heart. Its
biological function remains unknown but it may be of high
relevance for muscle function due to abundant expression
in the heart, skeletal and smooth muscle. Previous 5’-3’
RACE and Western blot experiments suggest the
existence of several promoters and alternative start sites
for the MLIP gene. The aim of this study is to identify
whether the utilization of these different promoters is
tissue specific.
Methods and results: Using combinations of different
primers, three different promoters and start sites were
identified (called 1a, 1b and 1c). Both exon 1a and its
promoter are found to be restricted to mesoderm derived
tissues of the heart and skeletal muscle. Exon 1b and its
promoter are only expressed in the ectoderm derived
tissue of the brain. However, in the endoderm derived
tissues of the pancreas and liver, neither expression of
exon 1a nor 1b was detected though the MLIP protein is
observed by Western blot; this finding suggests that a
third promoter (called promoter 1c) and start site is
utilized in endoderm derived tissues.
Conclusions: Together, these results point toward the
existence of germ-layer specific promoters controlling
MLIP expression – 1a in the mesoderm, 1b in the
ectoderm and 1c in the endoderm. Germ specific
promoters may account for some of the tissue specific
laminopathies seen in patients with lamin-associated
atherosclerosis and cardiomyopathy. This hypothesis is
currently under investigation.

Conclusion: The interaction of CD34+ progenitor cells
with our collagen matrix enhances their functional
potential possibly through the involvement of the Shh
pathway. This work provides insight into novel
mechanisms for the observed matrix-enhanced function
of therapeutic CD34+ cells.
Acknowledgments: This work was supported by an
operating grant from the Canadian Institutes of Health
Research (MOP-77536 to MR and EJS).
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P-21
An Iterative Triple Energy Window (TEW)
Approach to Cross Talk Correction in Quantitative
Small Animal Tc99m and In111 SPECT

P-22
Defining the Molecular Relationship between
Ex Vivo Proliferated and In Situ Resident Cardiac
Stem Cells

Paul Prior, Rachel Timmins, R Glenn Wells

Ola Qassim, Maryam Kamkar, Bin Ye, Janet Manais
Rothberg, William L Stanford, Darryl R Davis

Background: Dual isotope SPECT allows simultaneous
measurement of two different tracers in vivo. With In111
(emission energies of 171keV and 245keV) and Tc99m
(140keV), quantification of Tc99m is degraded by cross
talk from the In111 photons that scatter and are detected
at an energy corresponding to Tc99m. The Triple Energy
Window (TEW) uses counts recorded in two narrow
windows surrounding the Tc99m primary window to
estimate scatter.

While recent studies suggest that resident cardiac stem
cells (CSCs) participate in the formation of new myocytes
after injury, the molecular identity and relationship to ex
vivo proliferated CSCs is not well understood. Therefore,
we performed transcriptional profiling of ex vivo
proliferated and resident in situ c- Kit+ cells to define the
differential expression of genes underlying regenerative
performance.

Methods/Results: Iterative TEW corrects for the bias
introduced into the TEW estimate resulting from unscattered counts detected in the scatter windows. The
contamination in the scatter windows is iteratively
estimated and subtracted as a fraction of the scattercorrected primary window counts. The iterative TEW
approach was validated with a small-animal SPECT/CT
camera using a 2.5mL plastic container holding
thoroughly mixed Tc99m/In111 activity fractions of 0,
0.15, 0.28, 0.52, 0.99, 2.47 and 6.90. Dose calibrator
measurements were the gold standard. Uncorrected for
scatter, the Tc99m activity was over-estimated by as
much as 80%. Unmodified TEW underestimated the
Tc99m activity by 13%. With iterative TEW corrections
applied in projection space, the Tc99m activity was
estimated within 5% of truth across all activity fractions
above 0.15. The non-iterative, modified version of the
TEW could not sufficiently correct for scatter in the 0, 0.15
and 0.28 phantoms.
Conclusions: The iterative TEW improved upon the noniterative TEW by expanding the range of Tc99m/In111
activity fractions where the cross-talk degraded Tc99m
signal could be accurately quantified.

Methods/Results: Enzymatically digested adult C57
hearts and ex vivo cultured CSCs were antigenically
sorted for c-Kit+ cardiac progenitor cells. Flow cytometry
confirmed in situ c-Kit+ cells did not express markers of
hematological or macrophage identity.
Micro-array
profiling of c-Kit+ cells was compared with primary
cultured murine dermal fibroblasts as a control.
Hierarchical cluster analysis was performed upon
transcripts that expressed a significant twofold difference
in expression. In situ c-Kit+ cells were distinct from DFs
with 944 genes significantly expressed with 2 fold change
(FDR≤0.05). Analysis of gene ontology (GO) terms from
the Database for Annotation, Visualization and Integrated
Discovery (DAVID) identified in situ c-Kit+ cells were
enriched for a wide variety of biological themes that
included blood vessel development, differentiation and
primitive precursor development. The most up regulated
signaling pathway within in situ c-Kit+ cells was the Wnt
pathway (51 genes; KDR= 0.005) suggesting an
important role in stem cell growth. In contrast, ex vivo
proliferated c-Kit+ cells displayed less variability from
primary cultured DF as only 87 genes were
expressed beyond a twofold difference (FDR≤0.05).
Within proliferated c-Kit+ cells GO analysis using DAVID
terms was enriched in themes that directly related to
blood vessels development, cell migration, heart
development and growth. When proliferated and isolated
in situ c-Kit+ cells were compared 1201 genes were found
to vary with a more than two-fold difference. There was
remarkable clustering of GO terms related to
heart/vascular development and proliferation within ex
vivo proliferated c-Kit+ cells suggesting these cells may
display a more cardiogenic tendency than native in situ cKit+ cells.
Conclusions: Ex vivo proliferated c-Kit+ cells possess a
transcriptome profile that is markedly different from
resident in situ c-Kit+ cells with a tendency towards
expression of genes strongly favoring both blood vessel
and cardiac development. This detailed molecular
profiling suggests that the inductive media used to culture
CSCs from myocardial biopsies may enhance
regenerative potency above that of the native heart.
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P-23
Cardiac Stem Cells from Donors with
Advanced Age and Ischemic Cardiomyopathy Exhibit
Superior Regenerative Performance

P-24
MLIP (Muscle enriched A-type Lamin
Interacting Protein) Structure and Function
Fawaz Saleh, Patrick Burgon

Ghazaleh Rafatian, Maryam Kamkar, Audrey
Mayfield, Robyn Jackson, Everad L. Tilokee, Richard
Seymour, Erik J. Suuronen, Darryl R. Davis

E.

Aging reduces the ability of organs to maintain
homeostasis and respond to stressors. Previously we
have shown that aging increases the production of proinflammatory cytokines (IL-6) with limited effects on the
cardiomyogenic potential and reactive oxygen species
metabolism of cardiac stem cells (CSCs). The impact of
these changes on the regenerative performance of
CSCs cultured from ischemic remodeled hearts is
unknown and represents the focus of this study.
Methods and Results: CSCs were cultured from the
myocardial biopsies of young (8 wks) and old (52 wks)
C57/BL6 mice 4 weeks after surgical ligation of the left
anterior descending artery (+4 week ejection fraction
38±3%, p=0.92 for an effect of donor age). Advanced
donor age had negligible effects on the cardiac (c-Kit+
9±2 vs. 10±4%, p=0.86), endothelial (CD34+ 18±1 vs.
17±4%, p=0.82) and mesenchymal (CD90+ 38±1 vs.
32±5%, p=0.47) content within CSCs. Media conditioned
by aged CSCs demonstrated increased recruitment of
circulating stem cells (2.8±0.3 fold greater, p≤0.01) and
IL-6 content (1.7±0.2 fold higher, p≤0.05) as compared to
media conditioned by young CSCs. Transplantation of
CSCs from ischemic aged donors into young recipients 1
week after experimental MI provided greater cellmediated cardiac repair (17±2 vs. 6.5±3% change in
LVEF from baseline to 21 days post CSC transplant;
p=0.04). Lesser degrees of cardiac repair were seen
when CSCs were transplanted into old recipients but
again CSCs sourced from ischemic aged donors
outperformed CSCs sourced from young donors (11±2 vs.
2±2% change in LVEF from baseline to 21 days post CSC
transplant; p=0.04). These changes were noted despite
aged cells demonstrating greater senescence (4.1±1.1
fold more
-galactosidase+ cells, p≤0.05), greater
reactive oxygen species content (1.7±0.3 fold higher,
p=0.04) and reduced antioxidant enzyme content
(superoxide dismutase: 1.8±0.1 fold less, p≤0.01;
Glutathione Peroxidase: 2.1±0.1 fold less, p≤0.01).

A novel gene named Muscle-enriched A-type LaminInteracting Protein (MLIP) was identified in our lab
through a yeast-two hybrid screen using Lamin A/C Nterminal sequence as bait, in an attempt to shed light on
the complex nature of laminopathies.. MLIP’s expression
differs between tissues and MLIP is subjected to
extensive tissue-dependent alternative splicing. Several
MLIP isoforms have been identified (isoforms 2, 3, 4,
6, 8, 10). Previous results revealed that MLIP binds to
IsLet1, LMO7, PKM2 and other proteins. In addition
MLIP’s structures harbor a putative DNA binding domain.
However, MLIP’s Molecular function remains largely
unknown.
Here we hypothesize that MLIP isoforms have different
binding partners in different tissue resulting in different
functions. The main objective of this study is to define the
structure/ function of MLIP through the identification of
MLIP isoforms specific binding partners, the elucidation of
the DNA binding domain and the other domains
responsible for its interaction with its partners. This
project is ongoing and the results generated in this study
will allow us to get more insight in MLIP’s Biology and
function.

Conclusions: Advanced age favors recruitment of resident
stem cells and post infarct repair by ex vivo proliferated
CSCs, possible through IL-6 mediated mechanisms.
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P-25 Association of Low-Density Lipoprotein (LDL)
with PCSK9, and Its Role in Regulating LDLCholesterol Levels
Samantha Sarkar, Mia Golder, Thomas Lagace
Background: Proprotein Convertase Subtilisin/Kexin Type
9 (PCSK9) is a secreted plasma protein that binds and
degrades cell-surface LDL receptors in the liver, impairing
clearance of low-density lipoproteins (LDL) from the
blood. The prodomain of PCSK9 plays a role in regulating
PCSK9 function, having an autoinhibitory effect on LDL
receptor binding. We have previously shown that PCSK9
binds to LDL in circulation, and that an N-terminal region
of the autoinhibitory prodomain of PCSK9 is necessary for
this interaction. PCSK9 has also been shown to have
decreased LDLR-degrading activity in the presence of
LDL, indicating that this interaction could play a role in
regulating LDLR levels through equilibrium of inactive
LDL-bound PCSK9 and active free circulating PCSK9.
Purpose: We aimed to further characterize the role of the
prodomain in the PCSK9-LDL interaction by looking at the
importance of specific residues and regions in the PCSK9
prodomain to LDL binding.
Methods: Targeted residues in the N-terminal region of
the PCSK9 prodomain were altered or deleted. The ability
of these mutant PCSK9 proteins to bind to isolated LDL
particles was determined by separation of LDL-bound and
non-LDL bound PCSK9 by ultracentrifugation in Iodixanol
gradients.
Results: Our preliminary results point to a potential role of
a PCSK9 sulfation site at residue Y38 in LDL binding.
While a non-sulfated mutant Y38F showed no change in
LDL binding, a Y38A mutation significantly decreased
LDL-binding and a Y38E substitution abolished binding.
Loss of LDL binding also resulted from deletion of a short
acidic stretch of residues containing Y38 as well as
replacement of an adjacent hydrophobic stretch of
residues with a disordered linker.
Conclusions: These results further pinpoint specific amino
acid sequences in the PCSK9 prodomain that regulate
the LDL-binding interaction. Our future studies will also
determine the importance of these sequences in LDLR
binding and may reveal novel target sites for inhibiting the
PCSK9-LDLR interaction.

P-26
Agreement between Patient and Heart Motion
during Dynamic Cardiac PET Imaging
Anbhu Sritharan, Andy Adler, Robert A. deKemp, Rob S.
Beanlands, Ran Klein
Purpose: Dynamic positron emission tomography (PET) is
being increasingly utilized to quantify myocardial blood
flow (MBF), leading to improved diagnostic and
prognostic value for the management of coronary artery
diseases. Tracer kinetic analysis for MBF quantification
assumes constant positioning of anatomical structures
throughout the image sequence, which is violated in the
presence of patient motion or motion of the heart within
the chest cavity. Tracking heart motion in a dynamic
cardiac image sequence can be difficult due to the
changing tracer distribution from blood to perfused
tissues. Fiducial markers have been utilized to track
patient motion during PET in non-cardiac applications.
This study evaluates whether fiducial marker tracking can
effectively describe motion of the heart during dynamic
PET.
Method: 60 patients undergoing dynamic cardiac
Rubidium-82 PET imaging at cardiac rest and stress had
a 1uCi Sodium-22 fiducial marker affixed to their chest
during PET imaging. The 120 images were visually
inspected for both patient (fiducial) and heart motion.
Time-frame and motion-direction were recorded and
analyzed for prevalence and concordance between
patient and heart motion.
Results: Patient or heart motion was present in 36 (30%)
of the 120 dynamic PET images. Patient motion was
detected in 33 (28%) images and heart motion was
detected in 23 (20%) images. 20 (17%) images had both
patient and heart motion, of which 14 had motion in the
same time-frame and direction, while 2 (10%) occurred at
different time-frames and 4 (20%) had motion in different
directions. Among all images (n=120), patient and heart
motion agreement rate was 82% (no motion and same
motion groups). Among the images with patient or heart
motion (n=36), the agreement rate was only 39% (same
motion).
Conclusion: Fiducial markers may be sensitive to identify
images with heart motion, but not specific to correctly
characterize the direction of heart motion required for
correction. Alternative image-based methods may be
required for motion detection and correction.
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P-27
Recruitment of Endogenous Stem Cells and
Salvage of Reversibly Damaged Myocardium
Underlies SDF1α Effects on CSC-mediated Cardiac
Repair

P-28
Epistasis Analysis Identifies Extracellular
Matrix Genes Interacting with the COL4A1/COL4A2
Coronary Artery Disease Locus
Adam Turner, Dr. Majid Nikpay, Dr. Ruth McPherson

Everad L Tilokee, Nicholas Latham, Robyn Jackson, Bin
Ye, Bu-Khanh Lam, Marc Ruel, Erik J Suuronen, Duncan
J Stewart, Darryl R Davis

Transplantation of human cardiac stem cells (CSCs)
genetically engineered to over-express the prosurvival/pro-migratory cytokine stromal cell-derived factor
1α (SDF1α) enhance post-infarct repair without
influencing long-term CSC engraftment. Here, we explore
the fundamental mechanisms underlying these benefits.
Methods/Results: The mesenchymal subpopulation within
human CSCs underwent lentiviral-mediated gene transfer
of SDF1α prior to recombination with the non-transduced
(NT) sub-fraction. Western blotting demonstrated that
transplantation of SDF1α over-expressing CSCs one
week after NOD SCID mice underwent LAD ligation
increased local SDF1α content in the infarct, infarct
border and off-target regions (51±12, 7±1 and 16±5 fold
increase 7 days post-transplant as compared to
transplant of NT CSCs, p≤0.05). Local increases in
SDF1α content were paralleled by a reduction in markers
for apoptosis as indicated by a marked disparity in the
ratio of the apoptosis inhibitor Bcl-2 to the apoptosis
promoter Bax. A murine sex mismatch bone marrow (BM)
transplantation model demonstrated that transplant of
SDF1α transduced CSCs increased myocardial
recruitment of BM cells by 2.3±0.5 and
1.5±0.3 fold over NT CSCs at 7 (p≤0.05) and 14 (p=0.08)
days after injection. Transplant of SDF1α overexpressing CSCs increased vessel density (4±0.7 vs.
2±0.5 isolectin b4+ vessels/field; p≤0.05 vs. NT CSCs)
while reducing final scar burden (4.0±0.2 vs. 5.8±0.7%
fibrotic tissue, p≤0.05 vs. NT CSCs) and improving overall
myocardial function (7±2% increase in ejection fraction 21
days post LAD ligation; p≤0.05 vs. NT CSCs).
Conclusions: Paracrine engineering of human CSCs to
over-express SDF1α enhances cell-mediated cardiac
repair after experimental MI by increasing the recruitment
of endogenous stem cells and salvage of reversibly
damaged myocardium.

Background:
The
COL4A1/COL4A2
locus
on
chromosome 13q34 was significantly associated with
coronary artery disease (CAD) in the CARDIoGRAM
(Nature Genetics, 2011) and the CARDIoGRAMPlusC4D
(Nature Genetics, 2013) meta analyses of several large
genome-wide association studies (GWAS). Determination
of causative SNPs stemming from GWAS data requires a
number of bioinformatic and lab based approaches.
Functional analysis of GWAS loci can be aided by
epistasis analysis, which interrogates synergistic
associations with a given trait between pairs of SNPs,
either at the same locus or at different loci.
Methods/Results: We investigated 4 CAD GWAS cohorts
in this study (Ottawa Heart Genomics Study A, Ottawa
Heart Genomics Study B, Cleveland Clinic Gene Bank,
Duke CATHGEN Study). For epistasis analysis we tested
whether CAD-associated SNPs at the COL4A1/COL4A2
locus displayed interaction with other CAD-associated
SNPs across the genome and used 2 lists of SNPs. The
first list of SNPs were ones at the COL4A1/COL4A2 locus
significant for CAD association and the second list of
SNPs were ones significantly associated with CAD from
across the genome. Using PLINK we then generated a list
of SNP pairs showing interaction (Pinteraction<0.05) for
CAD association within 1 or more cohorts. Epistasis
analysis generated over a dozen loci that demonstrated
interaction with COL4A1/COL4A2 SNPs for CAD
association, many of which have putative functional roles
with respect to CAD. Genes integral to pathways involving
COL4A1/COL4A2 were of particular interest in
understanding the role of type IV collagen in CAD
pathogenesis. We identified several extracellular matrix
genes showing interaction with COL4A1/COL4A2
including fibronectin (FN1), COL18A1 as well as
transmembrane proteins including ITGA2, encoding
integrin alpha 2 and SERPINF1, a member of the serpin
peptidase family that strongly inhibits angiogenesis. Other
interesting loci include NOTCH4, genes involved in
angiogenesis, and mediators of TGF&#946; signalling.
Conclusions: The epistasis approach we have employed
has highlighted several novel pathways that could explain
the roles of COL4A1 and COL4A2 and their mutations in
the pathogenesis of CAD. Functional studies are currently
being conducted to uncover the biological mechanisms
behind these genetic interactions and their relevance to
CAD.
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P-29
Elucidating the Role of an Uncharacterized
Amniotic Gene

P-30
Regulation of Endothelial Nitric Oxide
Synthase in Human Blood Outgrowth Endothelial
Progenitor Cells

Jonathan Weldrick & Patrick Burgon
It is estimated that every seven minutes, someone in
Canada dies from heart disease or stroke. This places a
huge burden on our health-care system, costing over $20
billion annually in physician services, hospital costs, lost
wages, and decreased productivity. The sequencing of
various genomes, including humans, and subsequent
analysis of them has provided us with limitless information
about the evolution of the human genome. In the near
future we can expect genomic sequencing to become a
normal part of medical therapy. Today, approximately
1650 open-reading frames (ORFs) out of the total 20,687
in humans remain uncharacterized.
An example of a newly identified cardiac regulator is
muscle-enriched lamin-interacting protein (MLIP). MLIP
was identified by Dr. Patrick Burgon at the Heart Institute
and is an example of a gene that is unique and single
copy, meaning that it is not part of a family of genes nor
does it repeat itself within the genome. It also contains no
previously identified structural motifs, and is also
expressed most abundantly in cardiac, skeletal, and
smooth muscle. The emergence of this gene in amniotes
suggests that it has a novel role in the development
and/or function of amniotes. It is hypothesized that certain
unique, single- copy genes, such as MLIP, have been
preserved throughout evolution due in part to their role in
amniotic heart function and/or development.
To test this hypothesis, a bioinformatics approach was
taken to identify which of these 1650 ORFs are unique,
single-copy, heavily expressed in the heart, and
preserved in amniota. Eight candidate genes have been
identified, which have had their full tissue expression
profiles examined via RT-PCR, and will go on to be
quantified with qRT-PCR. Next, intracellular localization of
these genes will be determined using adenoviral infection
with tagged genes. Afterward, one to three genes will be
chosen and their preliminary interactomes will be
determined via a yeast-two-hybrid or mass spectrometry
approach. The final step will involve in vivo studies to
determine what the selected gene's biological role is in an
animal model.
The results of these experiments will provide novel
information regarding the underlying genetic basis of the
development and/or function of amniotic four-chambered
hearts.

Yifan Yuan, Maria Florian, Duncan J. Stewart, David W.
Courtman,
Human blood outgrowth endothelial progenitor cells
(BOECs), derived in culture from peripheral blood
mononuclear cells, possess high proliferative capacity,
and endothelial protein expression profiles (i.e. CD34, 31,
133, 144, 105, 146, KDR, Ac-LDL and vWF). As such
they hold potential for autologous cell seeding
applications in cardiovascular biomaterials or as
prognostic indicators of endothelial mediated diseases.
Endothelial nitric oxide synthase (eNOS) is an important
regulator of vascular homeostasis and loss of eNOS
activity is a hallmark of endothelial dysfunction. We
therefore examined the expression of eNOS in BOECs
finding markedly lower protein (0.34 ± 0.13, Western blot)
as well as activity levels (0.49 ± 0.18, Nitrite analysis)
when compared to human umbilical vein endothelial cells
(HUVECs).
BOEC eNOS protein levels initially decreased with both
length of time in culture and passage, but the levels
stabilized between Passage 5 to Passage 8. To further
examine the role of eNOS expression on BOEC functional
activity we performed transfection studies with eNOS
minicircle vectors (double stranded DNA of reduced size
and are devoid of bacterial sequences). Two promoters
were tested for expression efficiency in BOECs, the CMV
promoter (pMini-CMV-eNOS) and the EF1α; promoter
(pMini-EF1α-eNOS). Transfection with pMini-CMV-eNOS
achieved 24.8 ± 5.1 times more eNOS expression when
compared to null transfected cells at 24 hours, a marked
improvement over that achieved with conventional PVAX
plasmid (10.2 ± 4.7 fold increase) or pMini-EF1α-eNOS
(8.2 ± 1.2 fold increase both compared to null transfected
control). pMini-CMV-eNOS also produced more sustained
eNOS expression (3.1 ± 0.7 fold increase at 72 hours).
Boyden chamber and tube formation assays showed that
pMini-CMV-eNOS mediated overexpression can both
improve cell migration (24.9 ± 4.2 versus 13.8 ± 3.7
cells/field) and angiogenesis (0.92 ± 0.13% versus 0.58 ±
0.19% of total pixels per high power field both for eNOS
transfected versus null). These results suggest that
minicircle vectors can be used to markedly enhance
eNOS expression in BOECs and as such enhance their
angiogenic and regenerative potential.
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P-31
A Personalized Strategy to Anti-platelet
Therapy Is Superior to Ticagrelor in Achieving a
Therapeutic Window
Joseph Abunassar, Nikita Malhotra, Angel Fu, Benjamin
Hibbert, Marino Labinaz, Alexander Dick, Chris Glover,
Michael Froeschl, Jean-François Marquis, Ann-Yeong
Chong, Michel Le May, Derek So
Background: The CYP2C19*2 allele is associated with
increased ischemic events in patients on clopidogrel after
percutaneous coronary intervention (PCI). Prasugrel and
ticagrelor provide more potent platelet inhibition, but may
increase bleeding. A Therapeutic Window (TW), as
measured by P2Y12 reaction units (PRUs), of >85 and
<208 has been associated with lower bleeding and
ischemic risk.
The objective of this study was to compare personalized
anti-platelet therapy to empiric ticagrelor therapy in
obtaining P2Y12 reaction units (PRUs) within a
therapeutic window.
Methods: We evaluated a personalized anti-platelet
strategy (PT), using a pharmacogenetic approach, and
compared it to ticagrelor (T). In this retrospective cohort
study, patients aged 18–75 who underwent PCI had a
PRU measured after a steady state of antiplatelet
treatment (&#8805; 48 hours). In the PT group, carriers of
CYP2C19*2 received prasugrel and non-carriers received
clopidogrel. The primary outcome was the proportion of
patients within the TW.
Results: Baseline demographics of 201 patients include:
mean age 58, 83% male, 52% hypertensive, 61%
dyslipidemic and 22% diabetic. Of these, 50 received T
while 151 received PT. The proportion of patients within
the therapeutic window was 4% and 50%, respectively
(p<0.01).
Conclusion: Patients treated with PT were more likely to
be in the TW, potentially minimizing ischemic and
bleeding risk, compared to empiric T therapy. Future
prospective evaluation of PT will be required to prove
clinical utility of this strategy.

P-32
Shorter Door to Balloon Times Are Equally
Important In Elderly STEMI Patients
Joseph Abunassar, M Labinaz, DY So, A Dick, C
Glover, M Froeschl, J Marquis, GA Wells, M Blondeau,
MR Le May
Background: Ideal reperfusion therapy in elderly patients
remains controversial. We sought to compare the impact
on 30-day mortality of shorter door-to-balloon time in
elderly patients (age &#8805; 75) presenting with STsegment elevation myocardial infarction (STEMI) within
the context of a regional primary percutaneous coronary
intervention (PCI) program as compared to their younger
cohorts.
Methods: We used the University of Ottawa Heart
Institute database to identify patients with STEMI. We
compared mortality at 30 days in patients &#8805; 75
years of age who underwent primary PCI to those who
were <
75 years of age and examined the relationship of door to
balloon time on mortality in the two groups.
Results: Between July 2004 and May 2011, a total of
2,520 consecutive patients with confirmed STEMI were
referred for primary PCI. Of these, 523 (20.8%) patients
were &#8805;75 year old and 1997 (79.2%) patients were
<75 year old. As compared to patients <75 years of age,
mortality during the initial hospitalization was higher in the
elderly patients, 12.0% vs. 2.8%; p<0.0001. Elderly
patients also had higher rates of cardiogenic shock, 15.7
vs. 6.2; p<0.0001, stroke, 2.7% vs. 0.9%; p<0.0001 and
TIMI major bleeding, 8.9% vs. 4.5%; p=0.001. Mortality
remained higher in the elderly at 30 days, 13.0% vs.
3.1%; p<0.0001. The continuous relationship between
door-to-balloon time and 30-day mortality was examined
and found not to be statistically different between young
and older patients. By multivariate analysis, Killip class,
OR=8.02, 95%CI 2.33-27.61, p<0.001, diabetes mellitus,
OR=2.09, 95%CI 1.34-3.25, p=0.001, age > 75 OR =
3.90, 95%CI 2.61-5.84, p<0.001, prior myocardial
infarction, OR=1.84, 95%CI 1.15-2.95, p=0.01, Cr > 100
OR = 1.96, 95%CI = 1.30-2.96, p = 0.001 and any major
bleed OR = 3.478, 95%CI = 2.02-6.00, p <0.001, were all
independent predictors for 30-day mortality. A second
multivariate analysis did not identify age &#8805; 75 as
an independent predictor of major bleeding complications.
Conclusion: Achieving shorter door-to-balloon times in
elderly STEMI patients was associated with similar 30day survival benefit as compared to younger patients. The
increased absolute 30-day mortality in our elderly cohort
seems to be attributable to an age-associated reduced
physiological reserve, but a similar relative benefit of
shorter door-to-balloon times in this higher risk cohort was
seen.
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P-33 Ticagrelor Versus Clopidogrel Among Patients
Using Triple Therapy After Percutaneous Coronary
Intervention: The CAPITAL ATACC Study
Joseph Abunassar, Fu A, Le May MR, Chong AY,
Labinaz M, Dick A, Glover C, Froeschl M, Marquis JF,
Malhotra N, Tran L, Hibbert B, So DY
Background: Dual anti-platelet therapy with aspirin and a
P2Y12 inhibitor is standard after percutaneous coronary
intervention (PCI). However 5 - 10% of these patients
have indications for concurrent coumadin use. Studies
suggest a 3-fold increase in bleeding with triple therapy
(aspirin, clopidogrel and coumadin) compared to dual
antiplatelet therapy; however triple therapy reduces
ischemic events. The safety and efficacy profile of
ticagrelor in triple therapy is unknown. This study aims to
compare bleeding and ischemic endpoints in patients on
triple therapy with aspirin, coumadin and clopidogrel as
compared to aspirin, coumadin and ticagrelor.
Methods: A retrospective study was conducted in PCI
patients discharged on triple therapy over an 18-month
period. Patients on triple therapy using clopidogrel were
compared to those on ticagrelor. The primary clinical
endpoint was a composite of Thrombolysis In Myocardial
Infarction (TIMI) major bleeding, minor bleeding, bleeding
requiring medical attention and minimal bleeding.
Secondary clinical endpoints included the individual
components of the primary endpoint, major adverse
cardiac and cerebrovascular events (MACCE) and
Bleeding Academic Research Consortium (BARC)
bleeding events.
Results: We identified 156 consecutive patients on triple
therapy post-PCI (mean age = 67, 70% male). Of these,
129 (83%) were on clopidogrel and 27 (17%) on
ticagrelor. Major or minor TIMI bleeding occurred in 3
(11%) patients on ticagrelor and 11 (9%) on clopidogrel (p
= 0.71). TIMI major bleeding occurred in 11% of patients
on ticagrelor compared to 5% on clopidogrel (p = 0.38).
MACCE occurred in 7% of patients on ticagrelor and 6%
of patients on clopidogrel (p = 0.68). BARC 3b bleeding
was numerically higher in the ticagrelor group, but was
not statistically significant (7% vs. 4%, p = 0.35).
Conclusions: Our patients receiving triple therapy had a
high bleeding risk irrespective of the P2Y12 agent.
Despite a 2-fold increase in TIMI major bleeding in the
ticagrelor group, no difference in MACCE was observed.
Larger future studies will be required to support these
findings.

P-34
Interpretation of In-Silico Pathogenicity
Prediction of a Rare Splice Site Variant
Arnon Adler, Shaheen Uppal, Nathan Orr, Michael
Gollob
Purpose: The evaluation of the affect of rare variants on
splice sites usually requires laborious laboratory studies
(e.g. RNA studies). Computerized (in-silico) algorithms
developed for prediction of this affect are much less timeand resource- consuming but are of limited accuracy. We
aimed to evaluate the in-silico prediction of a rare splicesite variant in a patient with idiopathic dilated
cardiomyopathy (DCM).
Methods and results: A 61 year old woman was referred
to our inherited arrhythmia clinic due to idiopathic dilated
cardiomyopathy (DCM). Her family history included one
sister diagnosed with DCM and a brother with history of
syncope and pacemaker implantation at the age of 29.
Familial cardiomyopathy was therefore suspected and
she was advised to undergo genetic testing in order to
facilitate family screening. Direct DNA sequencing of 38
genes associated with DCM was performed by a
commercial clinical genetic testing facility.
Results were negative except for a previously unreported
variant close to a splice site in intron 2 of the LAMP2
(lysosomal-associated membrane protein 2) gene
(IVS2+5 G>A). The report received from the commercial
laboratory surmised this was a variant likely to be
disease-causing based on 2 in-silico algorithms predicting
loss of natural splice donor site and a third showing 50%
reduction in score.
Mutations in the LAMP2 gene cause Danon disease,
typically manifested as hypertrophic cardiomyopathy and
mental retardation. However, the patient’s phenotype
lacked these features. In order to further study the affect
of the spice-site variant RNA was isolated from a fresh
blood sample of the patient. Reverse transcriptase PCR
to convert RNA to cDNA was performed and LAMP2
exon-specific primers for exons 2 and 3 were used to
amplify the region predicted to be affected by the splicesite variant.
Results demonstrated cDNA with intact exon2-exon3
boundary (i.e. no evidence of abnormal splicing at the
donor site of intron2). It was therefore concluded that the
rare variant found was not disease-causing.
Conclusions: In-silico prediction algorithms are helpful in
deciding which genes and in which cases further
laboratory studies should be performed but cannot
replace these studies for clinical decision making.
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P-35 Large Duplication in KCNQ1 Gene in a Patient
with Long QT Syndrome
Arnon Adler, Shaheen Uppal, Nathan Orr, Michael
Gollob
Purpose: In 15-20% of long QT syndrome (LQTS)
patients no mutation can be detected while using direct
DNA sequencing. However, large deletions and/or
insertions cannot be detected using this standard
technique. Previous studies have shown that in 5% of
these phenotype-positive but genotype-negative patients
such large genomic rearrangements can be found using
multiplex ligation-dependent probe amplification (MLPA).
Array-based comparative genomic hybridization (aCGH)
has also been shown to be effective for detection of these
genomic changes. We aimed to evaluate the presence of
such large genomic rearrangements in a genotypenegative LQTS patient.
Methods and results: A 54 year old asymptomatic patient
with an incidental finding of clearly prolonged QT interval
(up to 510 ms) was evaluated in our inherited arrhythmia
clinic. Direct DNA sequencing of the reported genes for
LQTS 1-12 (KCNQ1, KCNH2, SCN5A, ANKB, KCNE1,
KCNE2, KCNJ2, CACN1AC, CAV3, SCN4B, AKAP9, and
SNTA1) was performed by a commercial clinical genetic
testing facility and found to be negative. Based on the
strong suspicion of LQTS in this case, further testing
using aCGH was requested.
The results predicted a heterozygous partial duplication of
the KCNQ1 gene involving exons 3-6, which was
confirmed in a new DNA preparation using MLPA.To
verify the presence of the duplication at the level of RNA,
we isolated total RNA from a fresh blood sample of the
patient, performed reverse transcriptase PCR to convert
RNA to cDNA, and used KCNQ1 exon-specific primers
within exon 2 and 4 to amplify the region predicted to be
affected by the duplication. In the affected patient, 2
cDNA fragments were amplified, representing the
predicted wild-type sequence (143 bp) and an additional
cDNA fragment (607 bp) consistent with the size
predicted by the duplication. We excised this larger cDNA
fragment from the gel and performed direct sequencing
which confirmed exon 6 nucleotide sequence leading into
exon 3 sequence rather than exon 7, verifying the effect
of the genomic duplication on RNA.

P-36 The Impact of Clopidogrel plus Aspirin versus
Aspirin alone on the Progression of Native Coronary
Artery Disease after Bypass Surgery: Analysis from
the CASCADE Randomized Trial
Talal Al-Atassi, Dai Une, Alexander Kulik, Pierre Voisine,
Michel Le May, Marc Ruel
Background: The effects of dual antiplatelet therapy with
aspirin and clopidogrel on the progression of native
coronary artery disease (CAD) after coronary artery
bypass grafting (CABG) are unknown.
Methods: In the CASCADE trial, a total of 113 patients
were randomized to receive aspirin plus clopidogrel, or
aspirin plus placebo, for 1 year after CABG. In this
secondary analysis, the 92 patients who underwent
preoperative and 1-year postoperative angiograms at 2
centers had each of their coronary stenoses graded
serially, by using 6 thresholds [grade 0 (0-24%), grade 1
(25-37%), grade 2 (38-62%), grade 3 (63-82%), grade 4
(83-98%), grade 5 (99-100%)]. We compared the
incidence and degree of evolving CAD between the 2
treatment groups.
Results: A total of 543 preoperative stenoses and
occlusions were quantified and followed. At 1-year
postoperatively, there were 103 evolving (94 worsened, 9
improved) and 22 new lesions. The right coronary artery
territory and sites proximal to a graft were more
commonly associated with worsening CAD (p&#8804;
0.02). There were no differences in clinical events
between treatment groups, and the proportion of patients
with evolving or new lesions was also similar (70% versus
74%,
aspirin-clopidogrel
versus
aspirin-placebo;
respectively; p=0.8). However, in evolving or new lesions,
the mean grade change (1.1±1.0 versus 1.6±1.1,
respectively; p=0.03) and the proportion of new
occlusions (7% versus 22%; p=0.02) were lower in the
aspirin-clopidogrel group.
Conclusions: The addition of clopidogrel to aspirin
correlates with less worsening of native CAD 1 year after
CABG. These findings may help guide post-CABG
antiplatelet therapy.

Conclusions: A standard approach of reflexive testing for
large genomic rearrangements when routine genetic
testing is negative may be warranted in LQTS patients.
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P-37
Intra-Aortic Balloon Pump in Patients with
Cardiogenic
Shock
Complicating
Myocardial
Infarction: A Meta-Analysis of Randomized Trials

P-38 Takotsubo Cardiomyopathy Triggered by
Necrotizing Myopathy: The Role for Cardiac Magnetic
Resonance Imaging

Altayyar S, Alqahtani AM

Elvira Bangert, MD; Marina Afanasyeva, MD, MPH, PhD;
Boleslaw Lach, MD, PhD; Sebastien X Joncas, MD; Amin
Mulji, MD

Background: Cardiogenic shock is the leading cause of
death in patients with acute myocardial infarction. IABP is
used for hemodynamic support in patients with
cardiogenic shock, recent evidence suggest that IABP
use does not lower risk of death in this patient population.
Methods: We searched Medline, EMBASE, and Cochrane
trial registry databases. Two reviewers independently
screened the abstracts and selected eligible trials using
predefined eligibility criteria. We abstracted relevant data
and assessed the methodologic quality of trials in
duplicate and independently.
Results: We included four randomized trials with 735
patients. Using the GRADE approach, high quality of
evidence suggests that the use of IABP does not reduce
mortality in patients with cardiogenic shock when
compared to standard care (RR 0.94; 95%CI 0.79 to1.13;
P=0.52, I2=0%). The use of IABP was not associated with
increased risk of stroke (RR 0.77; 95%CI 0.22 to 2.69;
P=0.68, I2=48%), limb ischemia (RR 1.24; 95%CI 2.59 to
1.13; P=0.58, I2=0%), or major bleeding (RR 0.76; 95%CI
0.34, 1.72; P=0.52). However, the quality of evidence was
very low for stroke outcome and low for ischemia and
bleeding outcomes. There were no statistically significant
subgroup effects. The lack of subgroup data and inability
to assess for publication bias are the main limitations of
the available literature.
Conclusion: High quality evidence suggests that the use
of IABP does not reduce the risk of death in patients with
cardiogenic shock regardless to the reperfusion strategy
used. Very low and low quality of evidence showed that
IABP is not associated with higher risk of stroke, limb
ischemia, or major bleeding.

Objectives: This is a case presentation to 1) illustrate the
utility of cardiac magnetic resonance imaging (CMR) in
diagnosing Takotsubo cardiomyopathy (TC); 2)
demonstrate that necrotizing myopathy (NM) can trigger
TC.
Background: Approximately 2-3% of patients presenting
with acute coronary syndrome (ACS) have TC. CMR is an
emerging noninvasive gold-standard method for
diagnosing TC. Typical TC triggers include severe
emotional or physical stress, and, in some situations, an
illness.
Methods and Results: A 61-year-old female presented
with retrosternal chest pain, shortness of breath, and
diaphoresis. She had a 1-day history of proximal muscle
weakness and fever. She reported no recent stressful
events. Electrocardiography showed ST segment
elevation in leads V2-V5 and anterolateral Q waves.
Serum troponin I and creatine kinase (CK) were slightly
elevated. One-day post- admission, troponin I decreased
but CK rose. Angiography did not show any significant
coronary
obstruction.
Ventriculography
revealed
anterolateral, apical, and inferoapical akinesis with
hyperdynamic basal constrictors.
Echocardiography demonstrated left-ventricular ejection
fraction (LVEF) of 30 %. On CMR, there was high apical
signal on edema-sensitive sequences but no
enhancement on late gadolinium enhancement (LGE)
sequences. Electromyography and muscle biopsy
confirmed NM. Muscle weakness improved and CK level
normalized soon after initiation of prednisone and
azathioprine treatment. One month post- discharge, LVEF
was 63%.
Conclusions: Echocardiography, angiography, and CMR
findings were consistent with the 2008 Mayo Clinic TC
criteria. It was important to rule out myocarditis as it could
present with features of ACS in the setting of
unobstructed coronary arteries and LV apical ballooning.
CMR is useful in distinguishing TC from myocarditis,
which may also present with clinical and ECG features of
ACS in the setting of unobstructed coronary arteries and
LV apical ballooning. Myocarditis may also be a feature of
some inflammatory myopathies. CMR findings of a
regional apical elevated signal on edema-sensitive pulse
sequence imaging, combined with the absence of LGE,
argue against myocarditis or myocardial infarction, and
represent a typical pattern for TC. Similar to our case, the
reversibility of both clinical symptoms and LV systolic
dysfunction is also characteristic of TC. To our knowledge
this is the first report of TC triggered by NM.
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P-39 A Large Canadian Perspective on Appropriate
Use Criteria Applied to Nuclear Imaging
Manuja Premaratne, Marjolein van Velthuijsen, Layla
Mahmud, Emily Brennan, Angela Borynec, David
Martinez, Jessica Tomischen, Ian Burwash; Rob S.
Beanlands; Renee Hessian; Benjamin J.W. Chow,
Terrence D. Ruddy
Purpose: Appropriate Use Criteria (AUC) for Single
Photon Emission Tomography (SPECT) has been studied
primarily in the United States (US), in the context of
Radiology Benefit Management and Pre-Approvals in an
attempt to curb costs and inappropriate tests associated
with cardiac imaging. Pre-approval of cardiac imaging
tests is not required in Canada. Applying the AUC outside
the US environment would be useful to assess
generalizability and further adoption. Existing US data
show an inappropriate use rate of 10 to 24%.
The objective of this study was to apply the 2009 AUC for
Radionuclide Imaging to the stress perfusion SPECT
studies performed at a large tertiary cardiac centre in
Canada. Methods SPECT requisitions over a 17 month
period for the years 2012 and 2013 were analyzed and
categorized as incomplete or complete based on ability to
be differentiated as appropriate, inappropriate or
uncertain according to the 2009 AUC criteria. Incomplete
requisitions were then reclassified in terms of
Appropriateness after information was obtained from the
patients’ charts.
Results: We reviewed 5834 patients (age: 64±12 years;
57% male; pretest probability 33±32) that underwent
SPECT. At first review, 72% of the requisitions could be
classified according to the AUC criteria. After Including
the data from the patient’ charts 96% of the requisitions
could be classified (appropriate: 90%, uncertain: 6%,
inappropriate: 4%). Of the 28% incomplete requisitions,
70% were reclassified as Appropriate. Amongst the 4% of
patients who remained unclassifiable, the most common
indications were ECG changes (31%), insufficient
information (23%), post heart transplant evaluation (13%)
and palpitations (11%).The most common inappropriate
indication was preoperative assessment for low-risk
patients (33% of inappropriate tests).
Conclusion: Rates of appropriateness of SPECT

studies were similar to published data from US
centers. For our center, requisitions are not a good
indicator of appropriateness. Incomplete requisitions
are not always inappropriate and thus should be
further clarified. To improve content of requisitions,
further education for referring MDs is necessary.
Unclassifiable patients show the need for ongoing
development of the AUC.

P-40
BVS Optimization Using Optical Coherence
Tomography to Study the Role of Non-Compliant
Balloon Post-Dilation
J Chandrasekhar, D So, A Chong, M Froeschl, C Glover,
A Dick, JF Marquis, M Le May, M Labinaz
PURPOSE: The effect of mandatory non-compliant
balloon (NCB) post-dilation on bioresorbable vascular
scaffolds (BVS) is not known. We sought to assess the
impact of NCB post-dilation on optimizing BVS by using
intra-coronary
imaging
with
Optical
coherence
tomography (OCT). We hypothesized that systematic
post-dilation to high pressures of at least 16atm for a
minimum of 30seconds would significantly improve
expansion and reduce malapposition.
METHODS: Following approval from the Human research
ethics board, we enrolled 18 patients. Per protocol,
mandatory lesion pre-dilation was followed by
intracoronary nitroglycerin and initial OCT assessment.
BVS was deployed per manufacturer’s recommendations
at14atm for 30 seconds and NCB post-dilation performed
at &#8805;16atm for a minimum of 30 seconds. OCT
was repeated after BVS deployment and after NCB post
dilation. All OCT images were analyzed offline by a single
operator. Baseline target vessel measurements were
calculated at the proximal and distal segments and at the
lesion for minimum, maximum, mean diameters and
cross-sectional area (CSA). Reference vessel diameter
was calculated as the average of proximal and distal
segment mean diameters and reference area was
calculated as the average of proximal and distal segment
CSA. Pre and post NCB post-dilation, the scaffold was
analyzed at proximal, distal segments and at the lesion
for minimum, maximum, mean diameters and CSA.
Minimum scaffold area was defined as lesion
CSA/reference CSA x 100. Optimal expansion of BVS
was defined as minimum scaffold area of 80%. The entire
length of the scaffold was also assessed for incomplete
scaffold apposition (ISA) which was defined as
incomplete contact of BVS struts with vessel wall for a
distance of greater than the strut thickness of 0.15mm.
RESULTS: 22 lesions in 18 patients were analyzed. After
NCB post-dilation, the minimum scaffold diameter
increased by a mean of 0.19mm, the mean scaffold
diameter increased by a mean of 0.20mm and minimum
scaffold area increased by a mean 13.0%. Suboptimal
expansion (residual stenosis 20.0%) was reduced from
40.9% (9/22) cases to 13.6% (3/22) cases post NCB use.
ISA was present at the proximal scaffold in 4 cases and at
the distal scaffold in 1 case. Post NCB use, ISA at any
scaffold edge remained in 3 out of 4 cases.
CONCLUSIONS: Non-compliant balloon post-dilation of
bioresorbable vascular scaffolds significantly increased
the minimum and mean scaffold diameters and the rate of
optimal scaffold expansion. Non- compliant balloon postdilation reduced the incidence of incomplete scaffold
apposition by 25%.
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P-41
Smoking and Cessation History in Treatment
Seeking Smokers: The Role of Mental Illness
Clyde, M., Corran, B., Pipe, A., Reid, R., Els, C. &
Tulloch, H.
Background: Those with a history of mental illness have
higher rates of smoking, and may have a more difficult
time successfully quitting. Using data obtained from
treatment seeking smokers enrolled in a randomized
control trial, we investigated the differences on smoking
status and cessation history, in smokers with (MH+) or
without a history of mental illness (MH-)
Methods: 737 treatment seeking smokers (aged 18+)
were recruited via the University of Ottawa Heart Institute
(UOHI) Smoking Cessation Clinic and media
advertisements in the community. Smoking information
obtained included cigarettes smoked per day, number of
past attempts, cessation methods employed previously
(e.g. pharmacotherapy), reasons attributed to relapsing,
nicotine dependence (Fagerstrom Test), withdrawal
symptoms and smoking self-efficacy. Current and
previous mental illness was assessed with the Mini
International Psychiatric Interview (MINI 5.0). Analysis of
Variance and Chi-Square analyses were employed for
between-group comparisons (MH+ vs.MH-).
Results: 59.8% of our study sample had current or past
history of mental illness. Those in the MH+ group were
heavier smokers (M = 24.05, p < 0.01), and more likely to
report stress (p < 0.001), negative affect (p < 0.001), and
drinking caffeine (p < 0.05) as reasons for relapse. The
MH+ group displayed higher levels of current nicotine
dependence (M = 5.75, p < 0.001), heavier withdrawal
symptoms (M = 12.76, p < 0.001) and lower self-efficacy
to quit (M = 34.21, p < 0.05) compared to the MH- group.
No differences were found for age of initiation or number
of previous quit attempts.

P-42
Does Higher Hospital Spending Improve
Survival Outcomes for Myocardial Infarction?
Examining the Cost-Outcomes Relationship using
Time-Varying Covariates
1

1

1

Deborah Cohen , Doug Manuel , Peter Tugwell , Claudia
2
1
Sanmartin , Tim Ramsay
1

Ottawa Hospital Research Institute
Statistics Canada

2

Objectives: Previous research on acute myocardial
infarction (AMI) has found that higher hospital spending is
associated with improved survival at the patient level,
however this cost-outcomes research did not account for
survivor-treatment selection bias. The purpose of this
study was to examine the AMI cost-outcome relationship
taking into account survivor-treatment selection bias.
Methods: A standard Cox survival model was compared
to an extended Cox model using hospital costs as a timevarying covariate, to examine the impact of cost on oneyear survival in a cohort of 30,939 first- time AMI patients
in Ontario, Canada from 2007 to 2010. Canadian Institute
for Health Information Discharge Abstract data were used
track costs for AMI hospitalizations. Ontario Vital
Statistics data were used to track patient mortality.
Results: In both models, higher spending decreased the
hazard of dying, however the size of the protective effect
was overestimated by 62% when survivor-treatment bias
was not adjusted for.
Conclusion: Cost-outcomes research for AMI can
overstate the protective effect of higher spending on
survival if survivor-treatment bias is overlooked. These
results point to a methodological issue that has important
policy implications for AMI and potentially for healthcare
cost-outcomes research in general.

Conclusion: Those with a history of mental illness were
heavier smokers, more nicotine dependant, reported
more withdrawal symptoms, and scored lower selfefficacy
for
cessation
questionnaires.
Targeted
interventions for smokers with a history of mental
illnesses may be warranted to address their unique profile
and needs. Cessation interventions should monitor stress
and negative affect during quit attempts, as well as
address
the
physical
symptoms
of
nicotine
dependence/withdrawal with appropriate pharmacotherapy, to reduce the risk of relapse in this population.

31

P-43
First versus Second-Generation Drug-Eluting
Stents in the Treatment of In-Stent Restenosis: The
University of Ottawa Heart Institute Experience

P-44
The Relationship between a Common Single
Nucleotide Polymorphism on 4q25 and Pulmonary
Vein Anatomy

Habibat Aziz Garuba, Sean Gallagher, Malek Kass,
Christopher Glover, Derek So

Nik Stoyanov, Samir Hazra, Joao Ignacio, Girish Dwivedi,
Benjamin Chow and Michael Gollob

Background: One of the major challenges in
percutaneous coronary intervention is the risk of
restenosis. Drug-eluting stents have been shown to
reduce this risk and in more recent studies, have proven
superior to conventional therapies in the treatment of instent restenosis. There is currently a paucity of evidence
comparing different types of drug-eluting stents for this
purpose and even fewer studies include the newer
second-generation drug-eluting stents. The aim of this
study was to compare the safety and effectiveness of first
and second generation drug-eluting stents in the
treatment of in-stent restenosis.

Objective: The common single nucleotide polymorphism
(SNP) in rs 2200733 at locus 4q25 is known to predict an
increased risk of atrial fibrillation. The SNP resides near
the PITX2 gene, a gene known to be involved in the
development of pulmonary vein anatomy. We tested the
hypothesis that carrier status of this SNP predicts variant
pulmonary vein anatomy in patients with atrial fibrillation.

Methods: A retrospective chart review was conducted
over a two year period comparing the outcomes of
patients at the University of Ottawa Heart Institute treated
for in-stent restenosis with three drug-eluting stents in
routine use at the time: CYPHER (first-generation
sirolimus-eluting stent), XIENCE V (second-generation
everolimus-eluting stent) and ENDEAVOR (secondgeneration zotarolimus-eluting stent). The primary
endpoints
were
incidence
of
target
vessel
revascularization and repeat angiography. The secondary
endpoints were death, myocardial infarction, and stent
thrombosis.
Results: A total of 158 patients were identified. CYPHER
stents were implanted in 90 patients, XIENCE V stents in
40 patients, and ENDEAVOR stents in 28 patients. The
incidence of target vessel revascularization was
comparable across the three groups (4.4% for CYPHER,
5.0% for XIENCE V, and 14.3% for ENDEAVOR, p=0.16)
as was the incidence of repeat angiography (25.6% for
CYPHER, 15.0% for XIENCE V, and 28.6% for
ENDEAVOR, p=0.33). The incidence of myocardial
infarction was slightly higher for the ENDEAVOR group at
10.7% versus 2.5% in the CYPHER group and 1.1% in
the XIENCE V group, p=0.04. Differences in rates of
death and stent thrombosis were not statistically
significant.
Conclusions: Second-generation drug-eluting stents have
safety and effectiveness outcomes that are comparable to
the first generation sirolimus-eluting stent in the treatment
of in-stent restenosis (ISR). There may be a trend
towards worse outcomes in the zotarolimus-eluting stent
group which underscores the notion that newer
generation stents do not all confer the same benefits and
further study is needed. Larger scale prospective trials
with longer follow-up periods are necessary to fully
establish the role of second- generation drug-eluting
stents in ISR treatment and to demonstrate any benefits
that they may have over first-generation stents.

Methods: In total 136 patients who were being assessed
prior to catheter ablation for atrial fibrillation were studied.
Patients underwent contrast CT scans with pulmonary
vein protocol to assess pulmonary vein anatomy prior to
catheter ablation. Clinical characteristics and outcome
post ablation were assessed retrospectively.
Results: Overall 54% of patients had the wild type allele
and 46% of patients were either heterozygous or
homozygous for the rs 2200733 SNP. Typical pulmonary
vein anatomy was noted in 58.8% of patients, while
41.2% had variant anatomy. Patients that were
heterozygous for the variant allele did not have
significantly different anatomy (39.6%) to wild type
patients (37%), though patients homozygous for the
variant allele had a significantly higher rate of variant
anatomy (80%, p 0.033), in particular left pulmonary vein
variants (50% homozygous patients vs 13.2% in
heterozygous patients and 12.3% in wild type patients, p
= 0.0064).
Mean length of follow-up post ablation was 62.7 (+/- 37.8)
months. Atrial fibrillation recurrence post ablation was not
statistically different in the three genotype subgroups.
Anti-arrhythmic drug use was significantly higher in
patients who were heterozygous or homozygous for the
variant allele. Pulmonary vein anatomy was not
associated with any difference in clinical outcome post
ablation.
Conclusion: The presence of a commonly found SNP
(rs2200733) was associated with variant anatomy in
homozygous patients, though not in heterozygous
patients. This needs to be further explored in a larger
study.
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P-45
Influence of LHIN Performance Targets on
Implementation of the Ottawa Model for Smoking
Cessation

P-46 Appropriate Use Criteria for Cardiac Computed
Tomography: Does CT Have Incremental Value in
All AUC Categories?

Jones LA, Mullen KA, Walker KL, Pipe AL, Reid RD

M. Premaratne, Y. Yam, L.Chen, J. Lamba, M. Keenan,
T. Haddad, K. Pharasi, S. Anand, RS Beanlands, IG
Burwash, G. Dwivedi, TD Ruddy

Purpose: To assess the reach of the Ottawa Model for
Smoking Cessation (OMSC) program in Champlain Local
Health Integration Network (LHIN) hospitals, before and
after the implementation of Hospital Accountability
Agreements (HAA’s).
Relevance/Context: The OMSC is an evidenced based
program that was developed to systematically identify,
treat and follow patients who smoke in hospitals and other
healthcare institutions. The OMSC was launched on
inpatient units of hospitals in the Champlain LHIN in 2006.
In 2011, the Champlain LHIN HAA’s were updated to
include performance indicators around the provision of
the OMSC to patients. Signatory hospitals agreed to
provide OMSC services to 80% of their inpatients who
smoke by the year 2013.
Methods: A retrospective pre/post analysis was
performed using data from the OMSC program database
to compare the percent reach (annual smoking cessation
consults completed/expected smokers *100) before and
after the inclusion of OMSC performance indicators in the
HAA’s. The value ‘expected smokers’ was calculated by
multiplying the total reported admissions of each hospital
by their measured smoking prevalence. Included in the
analysis were hospitals (n=15) that signed the HAA in the
Champlain LHIN and committed to providing OMSC
services to 80% of their inpatients who smoke by 2013.
Four hospitals in the Champlain LHIN were excluded from
the analysis as they did not commit to the target or were
considered specialized hospitals.
Results: The percent of expected smokers reached
before introduction of the performance indicators in the
HAA’s was 35% (n=3427) in the 2010-2011 fiscal year.
This reach increased to 60% (n=6327) in the 2012-2013
fiscal year, leading to an absolute 25% overall increase in
reach.
Conclusion: The inclusion of OMSC performance
indicators in the HAA’s was associated with an increase
in OMSC program reach. Though the performance target
of 80% was not met by all hospitals, the number of
smokers receiving smoking cessation interventions
almost doubled during the evaluation period.
This
highlights the importance of policy and performance
targets on the successful implementation of effective
healthcare programs.

Purpose: To evaluate the incremental prognostic value of
coronary computed tomography angiography results and
CCTA appropriate use criteria (AUC) over clinical risk
predictors on patients referred for CCTA.
Background: Cardiac imaging expenditures have come
under scrutiny and a focus on appropriate use criteria
have arisen to ensure cost-effective resource utilization.
While preliminary literature has examined the Prognostic
value of AUC in SPECT patients, the prognostic value of
AUC in CCTA is unknown.
Methods: Consecutive patients enrolled into the local
cardiac CT Registry were collated. 1930 patients were
reviewed and based on the 2010 AUC, their indications
for CT were categorized as appropriate, uncertain and
inappropriate and patients were followed for death,
myocardial infarction (MI) and revascularization. Pre-test
probability was calculated according to DiamondForrester criteria. The prognostic value of CCTA and AUC
over clinical variables, and CCTA in each of the AUC
categories was assessed.
Results: Indications for CCTA were appropriate, uncertain
and inappropriate in 1284 (66.5%), 312 (16.2%) and 334
(17.3%) patients, respectively. AUC did not have
Incremental prognostic value over clinical predictors or
CCTA. Conversely, CCTA had incremental prognostic
value over clinical predictors and resulted in a significant
categorical-free net reclassification improvement of 1.09
(0.98-.19) for all-cause death/MI/revascularization and
0.91
(0.75-1.06)
for
cardiac
death/MI/late
revascularization. CCTA had incremental prognostic
value in each of the AUC categories.
Conclusions: CCTA has incremental prognostic value in
all AUC categories, even when the reason for the study
was deemed ‘inappropriate’. This suggests that CCTA
may still have clinical value in situations when it is
deemed ‘inappropriate’.

Two Learning Objectives: At the conclusion of the
presentation, participants will be able to:
1) Recognize the importance of performance indicators
on the successful implementation of effective healthcare
programs; and
2) Describe how to assess the reach of a smoking
cessation program.

33

P-47
Impact of Left Ventricular Dilatation and
Dysfunction on Outcome Following Aortic Valve
Repair: Multicenter Results in 760 Patients

P-48 The Use of Visualization in Surgical Simulation
Training to Evaluate Performance of Vascular
Anastomosis on a Bench Model

Tarek Malas, Munir Boodhwani, Laurent de Kerchove,
Thierry Mesana, Phillipe Noirhomme, Gebrine el
Khoury

Tarek Malas Harry LaPierre Talal Al-Atassi Viren Naik
Paul Hendry Munir Boodhwani Tim Brandys Buu- Khanh
Lam

St Luc Hospital, Belgium Brussels
UOHI Heart Institute

Background: There is mounting evidence supporting the
benefit of surgical simulation on the learning of surgical
skills independently and in a low-consequence
environment.

Background: Aortic valve (AV) repair has emerged as a
feasible and attractive alternative to replacement in
patients with aortic insufficiency (AI), with or without
associated aortic root disease. However, outcome data is
limited to small and typically single-center cohorts. We
present long-term outcomes of a large, consecutive,
multi-center cohort undergoing AV preservation and
repair.
Methods: From 1995 to September 2013, 760 patients
underwent non-emergent AV preservation and repair for
AI and/or aortic root disease at two centers. Mean age
was 53 ± 16 years, 606 (80%) were male, and 380 (50%)
had severe preoperative AI. Surgical techniques were
guided by the mechanism of insufficiency. Aortic annular
and root techniques included valve sparing root
replacement in 306 (53%), sub-commissural annuloplasty
in 113 (24%), and supracoronary aortic replacement in
133 (28%). Cusp anatomy was tricuspid in 472 (62%),
bicuspid in 268 (35%), unicuspid in 12 (2%), and
quadricuspid in 7 (1%). Cusp repair was performed in 562
(70%) patients and included free margin plication in 305
(54%), resuspension in 166 (30%), triangular resection in
126 (22%), and patch for cusp augmentation in 67 (12%).
Mean follow-up was 4.8 ± 5.4 years (total follow-up: 3650
pt-yrs).
Results: In-hospital mortality was 0.8% (n=6). Early AV
reoperation was required in 7 patients, of whom 4
underwent re-repair. Late survival was 93 ± 1% and 81 ±
3% at 5 and 10 years. In younger patients (age < 65), 10
year survival was 88 ± 2%. Freedom from AV reoperation
was 95 ± 1% at 5 years and 88 ± 2% at 10 years. In
patients requiring reoperation, median time to reoperation
was 6.2 years. Freedom from recurrent AI (> 2+) was 94
± 1% at 5 and 87 ± 2% at 10 years. Poorer 10-year
survival was observed in female patients (73 ± 6% vs. 83
± 3%, p = 0.04) and those with preoperative LV
dysfunction (59 ± 11% vs. 83 ± 3%, p = 0.004, figure 1).
Preoperative LV dilation (LV end diastolic diameter > 65
mm) was strongly associated with increased risk of AV
reoperation (Hazard ratio: 12.7, 95% CI: 6.2 – 27.3).

The purpose of this study is to examine the effect of
visualization of surgical steps via instructional media on
performance
of
an
end-to-side
microvascular
anastomosis.
Methods: Thirty-two first and second-year surgical
trainees from the Ottawa Hospital were randomized after
an expert-guided didactic simulation session to receive
supplementary instructional multimedia on performance of
vascular anastomosis. The didactic session involved
standard lecture with performance of vascular
anastomosis on a low-fidelity procedural bench model
utilizing 4 mm PTFE graft as simulated vasculature. One
week after simulation, subjects performed an end-to-side
anastomosis on the bench model and assessed by two
blinded,
expert
observers,
utilizing
validated
measurements of technical skill.
The primary outcome was the score on the Objective
Structured Assessment of Technical Skill (OSATS) scale.
Secondary outcomes included an anastomosis-specific
end-product evaluation (EPE) and time to completion.
Results: Compared to residents who received expertguided simulator training alone, those who utilized the
supplementary multimedia scored significantly higher on
OSATS
(17.4±2.9
vs.
14.2±3.2,
p=.007),
on
EPE(11.24±3.0
vs.
7.4±4.1,
p=.007).
However,
performance time did not differ between groups (15.7 vs
14.3 min, p=.20).
Conclusions: Residents with supplemental instructional
media performed an end-to-side anastomosis more
adeptly and with a higher quality end-product. This
suggests that both didactic simulation training as well as
use of visualization techniques improves learning and
performance of vascular anastomosis and should be
incorporated into cardiovascular surgical curricula.

Conclusions: AV repair can reproducibly be performed
with low early and late mortality and good long- term
durability. Operative intervention should be performed
prior to development of severe LV dilatation and LV
dysfunction to minimize the substantial risk of late
mortality and AV reoperation.
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P-49 Myocardial Fatty Acid and Glucose Metabolism
in Patients with Pulmonary Arterial Hypertension

P-50 Determinants of Patient Radiation Exposure in
Coronary Angiography and Intervention: The
CAPITAL PCI Registry Transradial Experience

Hiroshi Ohira, Rob Beanlands

Background: Limited studies have shown alterations in
fatty acid or glucose utilization in the right ventricle (RV) in
patients with Group1 pulmonary arterial hypertension
(PAH). However, no studies have obtained both
parameters from the same patient with PAH. These are
needed to define the metabolic shifts within the RV.
Objective: The aim was to evaluate relationships between
fatty acid and glucose myocardial metabolism obtained by
PET with RV function and invasive pulmonary
hemodynamics.
Methods: Fourteen consecutive patients (mean age 56.6
± 15.5) who underwent right heart catheterization (mean
pulmonary arterial pressure [mPAP] 43.3 ± 13.0 mmHg)
and subsequently diagnosed with PAH were included.
They underwent cardiac FDG and (18)F-fluoro-6thioheptadecanoic acid (FTHA) PET scanning with
measurement of RV and LV FDG and FTHA uptake as a
maximum standard uptake value (SUV). Relative RV FDG
and FTHA uptake were determined as the ratio of RV/LV
SUV. Right ventricular ejection fraction (RVEF) was
determined by cardiac magnetic resonance (CMR).
Results: There was a significant positive correlation
between mPAP and RV/LV ratio of FDG SUV (r=0.74,
p=0.003), and trend toward an increase in that of FTHA
SUV (r=0.56, p=0.06). A negative correlation between
RVEF and RV/LV ratio of FTHA SUV (r=0.81, p=0.0048)
was found, however, no correlation was observed
between RVEF and that of FDG SUV (r=0.41, p=0.19).
Conclusion: This is the first study which performed both
FDG and FTHA PET scans in patients with PAH. This
study demonstrates changes in both FDG and FTHA in
relation to severity of PAH and RV function. Increased
pulmonary arterial pressures are associated with
increased relative glucose uptake in the RV. The strong
correlation between increased relative FTHA uptake in
the RV and RV dysfunction may also reflect a shift
towards increased fatty acid oxidation (FAO) with RV
failure. Further studies are needed to determine the
relationship between increased FAO, glycolysis and
overall oxidative metabolism in PAH and RV failure.

Trevor Simard, Benjamin Hibbert, F.Daniel Ramirez, Ali
Pourdjabbar, Ronnen Maze, Pietro Di Santo, Aun
Yeong Chong, Alexander Dick, Christopher Glover,
Michel R Le May, Edward R. O’Brien*, Derek Y So
*Libin Cardiovascular Institute of Alberta
Purpose: Diagnostic cardiac catheterization (CATH) and
percutaneous coronary intervention (PCI) are the gold
standard for the diagnosis and management of
obstructive coronary artery disease. As the indications for
PCI continue to expand, so do concerns over the
resultant radiation exposure especially in patients with
repeat diagnostic and interventional procedures. More
recently, as the transradial approach has gained in
popularity, so have concerns over a potential increase in
patient radiation exposure. Numerous studies have
attempted to ascertain determinants of increased
radiation exposure including access site, patient and
procedural factors. We sought to determine the impact of
transradial access on patient radiation exposure in the
CAPITAL PCI Registry.
Methods: We interrogated the CAPITAL PCI Registry for
all CATH and PCI procedures between 2007 and 2013
performed in our institution. Inclusion criteria required
reporting of arterial access site, procedural characteristics
including performing PCI, operator characteristics, and
patient radiation dose reported in dose-area product
(DAP). We excluded structural heart disease cases, rightheart catheterization or right ventricular biopsies. In the
prescribed period we identified 34,647 procedures
Included in our analysis (CATH n=26,172, PCI n=8,475).
We evaluated the impact of access site (transradial n=
9,504 versus transfemoral n= 25,143) and operator
experience on patient radiation exposure during CATH
and PCI.
Results: For both CATH and PCI, transradial access was
associated with a 14% and 12% increase in patient
radiation exposure respectively (CATH radial 6,742
[4,374-10,749] vs femoral 5,912 [3,929-8,964], p<0.001
and PCI radial 13,564 [9,114-19,537] vs femoral 12,104
[7,936-17,974], p<0.001). This difference was maintained
independent of operator experience, with junior and
senior operators maintaining lower patient radiation
exposure using a transfemoral approach. Comparatively,
senior operators resulted in less DAP compared to junior
operators when either access site was used for PCI
(transfemoral: senior 10,192 [6,492-15,390] vs junior
12,404 [8,214-18,482], p<0.001, transradial: senior
12,112 [8,417-17,314] vs junior 13,731 [9,218-19,749],
p=0.003). Indeed, with increasing radial experience the
radiation exposure associated with the radial approach
was reduced.
Conclusion: Transradial access for coronary angiography
and intervention is associated with a modest increase in
patient radiation exposure, though this risk is mitigated by
increasing radial experience.
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P-51 A Comparison of the Effectiveness of Physical
Activity and Sedentary Behaviour Interventions in
Reducing Sedentary Time in Adults: A Systematic
Review and Meta-Analysis of Controlled Trials

P-52
Safety and Efficacy of Bivalirudin during
Primary PCI in Conjunction with Therapeutic
Hypothermia for Survivors of Out-of-Hospital Cardiac
Arrest
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Mohammed Qutub, Christina Osborne, Marino Labinaz,
Christopher Glover, Michael Froeschl, Alexander
Dick, JF Marquis, Derek Y. So, Aun-Yeong Chong
Michael R. Le May
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Background:
Sedentary
behaviours
(SBs)
are
independent risk factors for several chronic diseases and
premature mortality. It remains unknown as to whether
physical activity (PA) interventions have the capacity to
reduce time spent being sedentary beyond gains in PA
(i.e. increase of 30 minutes of PA = decrease of 30
minutes of sedentary time) or whether more targeted
interventions are warranted. This study systematically
reviewed the literature to determine and compare the
effectiveness of controlled interventions with a focus on
PA and/or SBs, (PA only versus PA+SB versus SB only)
for reducing sedentary time in adults.
Methods: Six electronic databases were searched and
experts in the field were solicited to identify all studies that
examined the effects of an intervention which targeted
either PA and/or SB and that reported on changes in SBs
(sedentary, sitting or TV time). Two independent
reviewers performed abstract and full text screening, data
abstraction and quality assessments. A qualitative
synthesis was performed for all studies, and metaanalyses were conducted using studies with mean
difference in minutes/day of sedentary time between
intervention and control groups. All studies were
assessed for quality. Risk of bias and the strength of the
evidence (GRADE) were assessed for all studies used in
the meta-analyses.
Results: Sixty-five unique intervention studies with a
control arm met inclusion criteria; 33 were used in metaanalyses (PA=20, PA+SB=7, SB=6). Interventions which
focused on PA or PA+SB were lower in quality, produced
less consistent findings and generally resulted in modest
reductions in sedentary time (PA: SMD = -0.22 (95% CI: 0.35, -0.10), PA+SB: SMD = -0.37 (95% CI: -0.69, -0.05)).
Moderate quality evidence from the RCT meta-analysis
coupled with the qualitative synthesis of data provides
consistent evidence that large and clinically meaningful
reductions in sedentary time can be expected from
interventions with a focus on reducing SBs (SMD = -1.28
(95% CI: -1.68, -0.87)). Reductions in sedentary time
among the SB interventions equate to ~91 minutes/day
and are significantly larger than those among the PA (~19
minutes/day) or PA+SB (~35 minutes/day) interventions.
Conclusion: There is moderate level evidence to support
the conclusion that interventions which focus primarily on
SBs result in clinically significant reductions in these
behaviours, while those which focus on combined SB+PA
are still better than those that focus solely on PA. Future
interventions would benefit from testing the intensity of SB
focus that is needed to obtain clinically significant
reductions.

Background: Bivalirudin reduces bleeding and improves
survival in patients with ST-elevation myocardial infarction
(STEMI) undergoing primary PCI. In survivors of out of
hospital cardiac arrest (OHCA), therapeutic hypothermia
(TH) also improves survival. There is limited data on the
use of bivalirudin in primary PCI in conjunction with TH.
Objective: We sought to evaluate the safety and efficacy
of anticoagulation with bivalirudin for primary
PCI in survivors of OHCA treated with TH.
Methods: We identified patients who were referred for
primary PCI and TH between March 2006 and June 2012
from the University of Ottawa Heart Institute’s STEMI
database. We compared patients who received bivalirudin
alone with patients who received unfractionated heparin
(UFH) with provisional glycoprotein IIb/IIIa inhibitors. The
primary efficacy endpoint was a composite of in-hospital
death, stroke or reinfarction; the primary safety endpoint
was in-hospital Thrombolysis In Myocardial Infarction
(TIMI) major bleeding.
Results: Amongst 2409 consecutive STEMI patients, we
identified 75 patients who underwent primary PCI and TH
following OHCA: 38 received bivalirudin alone and 37
received UFH with provisional GP IIb/IIIa inhibitors. In the
bivaluridin group, fewer patients were males, 74% versus
81%, p=0.58 and fewer patients presented with anterior
wall infarctions, 47% versus 62%, p=0.35. Also, fewer
patients received GP IIb/IIIa inhibitors, 2 versus 15,
p=0.006. The mean age in the bivalirudin group was
58±12 versus 60±13 in the UFH group, p=0.46 and the
median door-to-balloon time was 118min (IQR 88–157)
versus 123min (IQR 91–168), p=0.57. Anticoagulation
with bivalirudin alone compared to UFH plus provisional
GP IIb/IIIa inhibitors resulted in a non-significant reduction
in the composite endpoint of in-hospital death, stroke or
reinfarction (31.5% versus 48.6%, p=0.16). Mortality was
also non-significantly reduced with bivalirudin (29.9%
versus 45.9%, p=0.16). The rate of TIMI major bleeding
was non-significantly reduced with bivalirudin (26.3%
versus 35.1%, p= 0.46).
Conclusion: As compared to the use of UFH plus
provisional GP IIb/IIIa inhibitors, a strategy of bivalirudin
alone appears to be safe and effective during primary PCI
in conjunction with TH for survivors of OHCA.
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Clinical Outcomes among Patients with
Extreme Obesity undergoing Elective Coronary
Revascularization: Evaluation of Post-procedural
Complications in Contemporary Practice
F. Daniel Ramirez, Benjamin Hibbert, Trevor Simard,
Ronnen Maze, Ali Pourdjabbar, Aun-Yeong Chong,
Michel Le May, Judy Shiau*, Kumanan R. Wilson†,
Steven Hawken‡, Edward R. O’Brien§, Derek Y. So
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ON
†Department of Medicine, University of Ottawa, Ottawa, ON
‡Institute for Clinical Evaluative Sciences, University of Ottawa,
Ottawa, ON
§Division of Cardiology, Libin Cardiovascular Institute of Alberta,
Calgary, AB

Background: Individuals with extreme obesity (EO),
defined by a body mass index (BMI) &#8805;40 kg/m2,
constitute an increasingly prevalent population at higher
risk of procedural complications. Outcomes following
elective coronary revascularization in this group are
unclear.
Methods: All EO patients undergoing coronary
angiography and revascularization via percutaneous
coronary intervention (PCI) or coronary artery bypass
surgery (CABG) over a 44-month period were identified
by interrogating the CAPITAL angiography/PCI registry.
Patients with a diagnosis of acute ST- elevation
myocardial infarction, hemodynamic instability at
presentation, or who underwent concomitant procedures
at the time of coronary revascularization (e.g. valvular
surgery) were excluded. Clinical outcomes were
assessed at one year. The primary endpoint was a
composite of peri- and post- procedural complications,
specifically death, myocardial infarction (MI), stroke, deep
surgical site infection, vascular access site complication,
and TIMI major bleeding. Secondary endpoints included a
cardiovascular composite (death, MI, or stroke) and target
vessel revascularization (TVR).
Results: Of 21,103 angiograms performed at our institute,
we identified 133 EO patients undergoing elective isolated
coronary revascularization. When divided by median of
BMI, adjusted event-free survival curves for the primary
endpoint differed significantly with higher BMI associated
with greater risk (p=0.02). The primary endpoint occurred
more frequently in the CABG group compared to PCI
(24.2% vs. 5.0%, p<0.01), which remained significant
after adjusting for differences in baseline variables. There
were no significant differences in the rates of the
cardiovascular composite (9.1% vs. 4.0%) or TVR (3.0%
vs. 7.0%).

P-54
Contemporary Mid-Term Echocardiographic
Outcomes of Bentall Procedure and Aortic Valve
Sparing Root Replacement
Hadi Toeg, Vincent Chan, Rajeev V. Rao, Kwan-Leung
Chan, Marc Ruel, Thierry Mesana, Munir Boodhwani
Background: Valve sparing root replacement (VSRR) and
aortic valve repair (AVr) is an attractive treatment option
compared to composite valve and root replacement
(Bentall procedure) for patients with aortic root dilatation
with or without aortic valve disease. While aortic valve
preservation reduces the risk of valve-related
complications, little is known about echocardiographic
differences at follow-up between these two strategies.
Methods: Consecutive non-emergent patients undergoing
VSRR and AVr (n = 68) were compared with
contemporary historical controls undergoing the Bentall
procedure for aortic root pathology with or without AV
insufficiency (n = 98). VSRR was performed preferentially
using the reimplantation technique. Bentall procedure
utilized a mechanical valve in 65% of patients, a biological
prosthesis in 22%, and a homograft in 13%. Clinical and
echocardiographic data was obtained at baseline and at
follow-up (median = 30 months).
Results: The two cohorts were similar with respect to all
preoperative characteristics with the exception of disease
etiology. The Bentall group had a higher proportion of
degenerative valve/root disease (47.8% versus 27.9%)
and a lower proportion of bicuspid aortic valve disease
(22.8% versus 51.5%) as compared to the VSRR group
(p = 0.007). Post-operative echocardiographic outcomes
were comparable between groups with the exception of
higher peak (23.37 ± 11.80 versus 18.0 ± 12.04; p =0.02)
and mean (13.07 ± 7.53 versus 9.56 ± 6.49; p=0.01)
transvalvular aortic gradients in the Bentall group.
Persistence of LV dysfunction (8.4% versus 6.1%;
p=0.61), presence of > moderate AV insufficiency (3%
versus 4.6%; p=0.32), and left ventricular mass (213.24 ±
72.36vs. 207.38 ± 63.07, p = 0.61) were comparable
between the Bentall and VSRR group, respectively.
Finally, survival (p = 0.21) and freedom from valverelated events (p = 0.74) were similar between groups.
Conclusion: VSRR with AV repair provides similar midterm echocardiographic and clinical outcomes compared
to the Bentall procedure, except for slightly lower aortic
valve gradients.

Conclusions: Increasing BMI was associated with greater
risk for adverse outcomes in EO patients undergoing
elective coronary revascularization. PCI was associated
with fewer adverse events; however, both percutaneous
and surgical revascularization strategies demonstrated
equivalent rates of death, MI, and/or stroke. Larger
studies may permit a better understanding of the
associations between increasing BMI and specific
outcomes and the role for pre-procedural weight loss in
this select population.
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P-55
Implantation of ABSORB Bioresorbable
Vascular
Scaffold
in
Patients
Undergoing
Percutaneous Coronary Intervention
Luan Tran, Derek So
Background: Percutaneous coronary intervention (PCI) is
the most commonly conducted procedure for the
treatment of coronary artery disease. The standard
intervention is implantation of drug coated stents. The
ABSORB Bioresorbable Vascular Scaffold (BVS) is a new
technology in coronary interventions. Limited data is
available on the patients best suited for this technology,
as the BVS have only been investigated in several clinical
trials. The BVS has been approved in the European
Union for general clinical use, but not in Canada or the
United States. Administration of the BVS in Canada is
done through a limited compassionate use program. The
aims of this study were to i) determine the characteristics
of patients who receive BVS in the context of a limited
use program, ii) elucidate rationale for its use among
physicians, and iii) evaluate preliminary clinical outcomes
among an index cohort in a large tertiary cardiac centre.
Methods: This study was a single-center prospective
cohort study conducted at the University of Ottawa Heart
Institute. Consecutive patients receiving a BVS were
prospectively enrolled. The patients’ eligibility for BVS
was determined at the physician’s discretion. Implantation
of the BVS and patients’ management of pre- and postPCI were conducted as per standard of care. Chart
reviews were conducted to determine baseline
demographics, lesion characteristics, and potential
rationale for BVS used. Clinical follow-up were evaluated
at: one month, six months and 12 months. The clinical
endpoints were death, major adverse coronary event
(MACE) (death, myocardial infarction, revascularization),
stent thrombosis, target vessel restenosis (TVR), or target
lesion restenosis (TLR).
Results: Patients were predominantly males with
hypertension, hyperlipidemia, and presented with elective
stable angina. The BVS was successfully implanted in all
patients under study with lesions of 10-20 mm and lesions
of greater than 20 mm in length. Rationale for BVS use
included: young patient, long lesion, distal disease, and
other. With limited number of patients having endpoint
data, there was no death, MACE, stent thrombosis, TVR
or TLR after one month and 12 months of follow-up.
Conclusions: Despite clinical data from clinical trials,
uptake of BVS in a large tertiary centre in the context of a
limited use program has been slow. Implantation of BVS
to the current patient cohort appears to be safe. Ongoing
evaluation of more patients will help to ascertain the
rationale for choice of BVS for PCI.
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I-1 Toxic metabolites in Heart Failure

I-2 Use of Stem Cells to Improve Vessel Formation
in Engineered Lungs

NJR Blackburn, B Vulesevic, A Ahmadi, B McNeill, RW
Milne and EJ Suuronen

Ketul R. Chaudahry, Duncan J. Stewart

We have come a long way in treating heart attacks or
myocardial infarction. Today, most people will survive the
event thanks to innovations such as clot-busting drugs
and methods to re-open closed vessels. One problem that
remains is that some people, for reasons that we may or
may not know, in the months following the heart attack
will develop heart failure. Even though more people are
surviving heart attacks initially, we now need to develop
new therapies to prevent the onset of heart failure.

In Canada and all over the world, number of patients
suffering from lung diseases is rapidly increasing. Many
lung diseases such as asthma, cystic fibrosis,
emphysema, pulmonary hypertension and others can be
managed with the medicines but cannot be cured
permanently. One option is the lung transplantation;
however, there is critical shortage of donor lungs and
therefore many patients are suffering from long- lasting
lung diseases. Currently, scientists are focusing on
investigating new methods for obtaining donor lung.

Our work is beginning to explore and identify a new
molecule that possibly contributes to the severity of injury
following a heart attack and the onset of heart failure. This
molecule, methylglyoxal, is a by-product of sugar
metabolism and is normally removed from the body by a
protein called glyoxalase-1 (GLO1). Methylglyoxal has
been shown to be important in damage caused by
diseases where high sugars cause damage to tissues and
organs such as diabetes. Our knowledge of methylglyoxal
in other disease is not well known. Normally the heart
relies on fats for energy but during a heart attack a shift
occurs and as the heart struggles to find energy. It will
begin to metabolize sugar instead. This "energy shift" will
produce the toxic metabolite methylglyoxal. As
methylglyoxal is produced in the cell it will target proteins
inside or outside of the cell and modify their structure and
function. This contributes to improper functioning and
possibly death of the cell. Normally, GLO1 would remove
methyglyoxal, but the events that cause the
shift in metabolism also switch off the activity of GLO1
resulting in even more production of methylglyoxal.
Our results are showing that if you target methylglyoxal
production in the heart it can help the heart stabilize after
a heart attack. We show that the heart functions better
and does not develop into heart failure. We are beginning
to demonstrate that this may be through improving the
hearts ability to heal through heart or bone marrow
specific stem cells. We have possibly identified the
mechanism through which methylglyoxal modifies
proteins that alters cell function resulting in a worse injury.
This work is novel because it is the first study to show that
methylglyoxal is important in heart failure. It is also one of
the few studies to explore methylgyloxal without diabetes.
Targeting its production could help many patients avoid
congestive heart failure improving their survival after a
heart attack and quality of life.

Recently, some research groups have shown that treating
the lungs (acquired from dead animal) with detergents
removes the cells from the lungs to generate lung
scaffolds. These scaffolds can be stored and later can be
repopulated by new cells to regenerate lungs. Using this
method, lungs were regenerated and they were functional
after transplanted into other animal but only for short time.
The main reason for only short-term survival of the
engineered lungs was incomplete blood vessels. Lung
has the most number of blood vessels compared to any
other organ in the body and it is very important to have
intact blood vessels in order to improve longevity of the
engineered lungs. In this study, we aim to improve the
structure of blood vessels in the engineered lungs using
stem cells (endothelial colony forming cells (ECFCs) and
induced pluripotent stem cells).
As stem cells have better ability to form blood vessels,
they are better option than the cells used in previous
studies. Further, if stem cells from the same patients are
used to regenerate lungs, the patients will not have
immune reactions after transplantation and they can avoid
lifelong immunosuppressant medications that are
normally required after transplantation. We have
optimized the methods for generating lung scaffolds and
characterized these scaffolds. Further, rat as well as
human ECFCs have been cultured and characterized. In
our first trial, we observed that the ECFCs attach to the
blood vessels in the lung scaffold.
Next, we will optimize the conditions to improve
attachment of the ECFCs and blood vessel regeneration
in these scaffolds. We will also use other stem cells to
engineer the complete functional lungs.
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I-3 Does Higher Hospital Spending Improve Survival
Outcomes for Myocardial Infarction? Examining the
Cost-Outcomes Relationship using Time-Varying
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The Problem: Previous patient level research on acute
myocardial infarction (AMI) has found that higher hospital
spending is associated with improved survival. However
an important form of bias called 'survivor- treatment
selection bias' has traditionally been overlooked within the
literature. This form of bias has been shown to
overestimate the size of the relationship between the
treatment and the outcome, potentially leading to
incorrect conclusions about the importance of healthcare
spending in relation to health outcomes for AMI.
The solution: The purpose of this study was to examine
the AMI cost-outcome relationship taking into account
survivor- treatment selection bias. To do this, we used a
special extended Cox survival model to account for this
unique form of bias. The goal of the study was to
determine whether or not higher healthcare spending
produced better outcomes for patients with AMI, when
survivor-treatment bias was controlled for.
What we found: We found that higher spending did
decrease the hazard of dying for patients hospitalized
with AMI, however the size of the protective effect of
healthcare spending was overestimated by 62% when
survivor-treatment bias was not adjusted for.
Implications: Cost-outcomes research for AMI can
overstate the protective effect of higher spending on
survival if survivor-treatment bias is overlooked. These
results point to a methodological issue that has important
policy implications for AMI related healthcare. This work
may also point to survivor-treatment selection bias as a
significant source of bias in other healthcare costoutcomes research. Future work exploring the timevarying nature of costs and outcomes for other disease
conditions is warranted.

I-4
Mice Myocardial Blood Flow Response to
Hypercapnia for Assessment of the Coronary
Endothelial Function using Micro-PET Imaging
Croteau E, Renaud JM, DaSilva J, Beanlands R,
deKemp R
Bakground: Coronary artery disease (CAD) is a leading
cause of death worldwide'. Diagnosing the disease in its
early stages using non-invasive medical imaging would
allow for earlier treatment, thereby preventing progression
to an advanced, difficult to treat, disease state. The
inability of the coronary vessels to dilate is an early
indicator of CAD. The implementation of an animal model
using micro-PET imaging opens up the possibility for
increasing the understanding of the vessel response and
for subsequently testing novel treatments. The aim of this
project was to establish an accurate medical imaging test
for the assessment of blood flow to the heart vessels
(coronary arteries) as an indicator of vessel dilation. We
evaluated breathing increased CO2 (mimicking the
people breathing in a paper bag when they
hyperventilate) to induce increased coronary blood flow.
As these imaging techniques are similar to those used in
human imaging, the translation of the test from the
preclinical to the clinical arena will be facilitated.
Methods: Mice under anesthesia and free-breathing were
placed in a controlled ventilation chamber and
hypercapnia was induced via breathing of a gas mixture
of 5% CO2 and room air for 10 min. Imaging of the
coronary arteries was performed at rest and following
hypercapnia (N=5). As a separate experiment with the
same methods, blood pressure and hemodynamic
parameters were monitored through the carotid artery to
determine the effect in the whole body.
Results: Hypercapnia stimulation increased the blood
pressure (+10%) and the heart rate (+9%) vs. rest.
Increasing the CO2 level in the gas chamber elevated the
magnitude and reduced its rate (20%). The blood flow
supplying the heart at rest and under breathing of the gas
mixture were 3.1 ± 1.5mL/min/g and 4.4 ± 1.3 mL/min/g
(mean ± standard deviation) representing a ratio of 1.6 ±
0.5 (gas mixture stress/rest), similar to previously
reported responses in humans [Schindler et al.
EJNMMI:2007:34;1178-88]. Furthermore, we observed an
increase of 20% of the size of the heart during the test
combined with a 40% increase in energy consumption,
indicating an increase in the work of the heart.
Conclusion: Hypercapnia stress can be used to evaluate
heart vessel dilation in mice using micro-PET imaging,
and this test is easily translatable to clinic. Because heart
vessel artery wall alteration is a predictor of
cardiovascular disease, the development of such a tool
will allow for more rapid and efficient intervention. The
metabolism derived from this research will favor the
development of new drugs and therapeutic strategies for
the management of coronary diseases.
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I-5

A Role For SLMAP in GLUT4 Trafficking

I-6
Deep versus Mild Cooling of Blood Circulation
for Limited Aortic Surgery

Aaraf Dewan, Maysoon Salih, Balwant Tuana
Nadzir Juanda, Elsayed Elmistekawy, Munir Boodhwani
Type 2 Diabetes is characterized by increased blood
glucose levels in patients and a development of insulin
resistance. One of the effects of insulin resistance that
results from type 2 diabetes is a decreased abundance of
the glucose transporter, GLUT4, in the membranes of
cells. This decreased expression leads to less glucose
getting into cells, leading to elevated blood glucose levels.
In the heart this state can lead to a pathology known as
diabetic cardiomyopathy, which can lead to heart failure.
It has been found in previous animal studies that
increasing the expression of GLUT4 within cells lead to
decreased development of insulin resistance and
diabetes in these animals. Therefore it is believed that
finding a molecular target which increases GLUT4
expression can be therapeutic in treating diabetes and
preventing insulin resistance. Sacrolemmal Membrane
Associated Protein (SLMAP) is a protein whose
expression level has been found to correlate with GLUT4
levels in diabetic animals. In the cell GLUT4 is stored in
subcellular compartments known as vesicles before it
enters the cell membrane and becomes active.
Our lab has found that overexpressing SLMAP leads to
an increase in vesicle formation in the heart. In this study
we have found that SLMAP is found in GLUT4 vesicles
and increasing SLMAP expression leads to an increase in
the size and number of these GLUT4 vesicles, as well as
an increased expression of GLUT4 in the cell.

Identification of the problem: Aortic surgery is an
amazingly big heart operation. Performing a surgery on
the aorta usually involves cooling the heart (as cold as 18
degree Celsius) and stopping the blood circulation in the
body temporarily. This provides bloodless operating field
in order to repair the diseased aorta. However, the effect
of cooling and stopping blood circulation carries some
risks including stroke, kidney failure and chest bone and
wound infection.
Description of the solution: We studied the effects of
cooling the heart slightly (as low as 28 degree Celsius)
without stopping the blood circulation in the body while
maintaining a good blood flow to the brain.
Explanation of how the solution is unique and different
from current options: This technique still provides
bloodless operating field for the repair of the diseased
aorta. This technique offers significant decrease of
detrimental effects of deep cooling.
Prediction of what impact the solution could have on
society: Subsequently, with such risk reduction, the length
of hospital stay also decreased significantly as patients
perform well after such a big operation. Ultimately, they
could return to their almost normal daily activities as soon
as possible.

These results suggest that SLMAP may be a potential
molecular target for treating Type 2 Diabetes and
preventing diabetic cardiomyopathy.
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I-7
Impact of Left Ventricular Dilatation and
Dysfunction on Outcome Following Aortic Valve
Repair: Multicenter Results in 760 Patients
Tarek Malas, Munir Boodhwani, Laurent de Kerchove,
Thierry Mesana, Phillipe Noirhomme, Gebrine el
Khoury
St Luc Hospital, Belgium Brussels
UOHI Heart Institute

Aortic insufficiency (AI) of the aortic valve occurs when
the aortic valve fails to close completely and blood flows
back from the aorta into the left ventricle. This results in
both pressure and volume overload on the heart and can
result in heart failure, cardiac enlargement, poor quality of
life, and eventually death. The treatment for AI is aortic
valve replacement (AVR) with a prosthetic valve, made
from bovine/porcine tissue or from mechanical devices.
However, AVR is not an ideal solution as it comes with
increased risk of degeneration of the prosthetic valve,
infection, clotting of the valve (which may result in stroke),
and also the inconveniences of being on potent blood
thinners for life in the case of a mechanical valve.
Aortic valve repair has emerged as a feasible and
attractive alternative to replacement and involves using
the patient's own aortic valve tissue to reconstruct a
functioning valve. This significantly minimizes the risks of
complications associated with AVR and does not require
being on strong blood thinners.
However, AV repair is only performed in a limited number
of centers due to challenges in the wide range of surgical
techniques and a lack of long-term data on the efficacy of
repair. Since most data is limited and comes from singlecenter
trials, surgeons have
also questioned
reproducibility of AV repair.
Therefore, our objective is to present long-term outcomes
of patients undergoing AV preservation surgery from two
large centers to evaluate safety/mortality and efficacy of
the procedure, and evaluate cardiac function in the longterm.
We also summarize the surgical techniques used. A total
of 760 patients were included with a mean follow-up was
4.8 ± 5.4 years. Our results demonstrate excellent longterm survival at 5 and 10 years and also low in-hospital
mortality at 0.8% of patients. Furthermore, valve repair
was successful in both the short and long term, with only
7 patients requiring reoperation for a leaking valve in the
early period.
Analysis of our data also revealed that poorer 10-year
survival was observed in patients with poor cardiac
function. Also, severe cardiac enlargement from AI
(having a left ventricle diameter > 6.5 mm) was
associated with an increased risk of AV reoperation.
Current guidelines recommend undergoing surgery when
the diameter is larger than 7.5 mm. One of the important
implications of our study is that - due to the increased risk
with cardiac enlargement and dysfunction - operative
intervention should be performed at an EARLIER stage of
the disease, in order to minimize the substantial risk of
late mortality and AV reoperation.
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HACE1-Dependent Protein Degradation
Provides Cardiac Protection in Response to
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Heart disease is a major cause of death in the developed
world and hypertension is a risk factor for this disease.
Animal models of hypertension have shown that
inappropriate responses of the heart to hemodynamic
stress can lead to heart failure. Protein degradation
pathways, including the proteasome and autophagy, play
a protective role in the response to hemodynamic stress,
and their dysregulation appears to underline multiple
forms of myocardial disease.
The HECT E3 ubiquitin ligase HACE1 is a tumour
suppressor known to regulate Rac1 activity under stress
conditions. HACE1 is increased in the serum of patients
with heart failure. Here we show that HACE1 protects the
heart under pressure stress by controlling protein
degradation. Hace1 deficiency in mice results in
accelerated heart failure and increased mortality under
haemodynamic stress. Hearts from Hace1(-/-) mice
display abnormal cardiac hypertrophy, left ventricular
dysfunction, accumulation of LC3, p62 and ubiquitinated
proteins enriched for cytoskeletal species, indicating
impaired autophagy. Our data suggest that HACE1
mediates p62-dependent selective autophagic turnover of
ubiquitinated proteins by its ankyrin repeat domain
through protein-protein interaction, which is independent
of its E3 ligase activity. This would classify HACE1 as a
dual-function E3 ligase.
Our finding that HACE1 has a protective function in the
heart in response to haemodynamic stress suggests that
HACE1 may be a potential diagnostic and therapeutic
target for heart disease.

In conclusion, our study demonstrates AV repair can
reproducibly be performed with low early and late
mortality and good long-term durability.
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I-9 Investigating How Blood Cholesterol Levels Are
Affected by the Protein PCSK9

I-10 Regulation of Endothelial Nitric Oxide Synthase
in Human Blood Outgrowth Endothelial Progenitor
Cells

Samantha Sarkar, Mia Golder, Thomas Lagace
Yifan Yuan, Duncan J. Stewart, David W. Courtman
Problem: Low density Lipoproteins (LDL), known as “bad
cholesterol”, are structures that carry cholesterol in the
blood. Having high blood levels of LDL is a primary risk
factor for strokes and heart disease. Drugs known as
statins are widely used to lower blood LDL levels.
Normally, the liver is the main organ responsible for
removing LDL from blood. The surfaces of liver cells have
proteins called LDL receptors, which bind to LDLs and
pull them into the cells, removing them from blood.
PCSK9 is a protein in the blood that can also bind to LDL
receptors, but this binding triggers destruction of the LDL
receptors. Less LDL receptors means that more “bad
cholesterol” stays in the blood. Unfortunately, statin drugs
increase PCSK9 levels, decreasing the efficiency of the
treatment. Blocking the action of PCSK9 would make
statin treatment more effective. Some clinical studies are
already testing methods of blocking PCSK9 in humans.
However, not everything is yet understood about PCSK9,
including how exactly it causes LDL receptor destruction
in cells, and how the binding of PCSK9 to the LDL
receptor is regulated by LDL particles themselves.
Solution: Our research aims to understand in greater
detail how blood cholesterol levels affect PCSK9’s ability
to destroy LDL receptors. Already, we have seen
evidence that presence of LDL dampens PCSK9 function,
and that certain parts of the PCSK9 protein structure
regulate how it interacts with both LDL and LDL
receptors. We are continuing to study how these
structural aspects of PCSK9 may affect overall LDL levels
in the body.
Significance: PCSK9 neutralization could be an important
way to increase the effectiveness of statin treatment for
patients that are not able to reach healthy blood
cholesterol levels on statins alone. It could also serve as
an alternative cholesterol-lowering treatment in cases
where statins are not working. It is important to
understand PCSK9 structure in order to be able to design
drugs that are the most effective at blocking it. It is also
important to understand the various interactions of the
PCSK9 protein in blood and with LDL to know the
consequences of using PCSK9 neutralizing drugs.

Human blood outgrowth endothelial progenitor cells
(BOECs), derived in culture from peripheral blood
mononuclear cells, possess high proliferative capacity,
and endothelial protein expression profiles (i.e. CD34, 31,
133, 144, 105, 146, KDR, Ac-LDL and vWF). As such
they hold potential for autologous cell seeding
applications in cardiovascular biomaterials or as
prognostic indicators of endothelial mediated diseases.
Endothelial nitric oxide synthase (eNOS) is an important
regulator of vascular homeostasis and loss of eNOS
activity is a hallmark of endothelial dysfunction. We
therefore examined the expression of eNOS in BOECs
finding markedly lower protein (0.34 ± 0.13, Western blot)
as well as activity levels (0.49 ± 0.18, Nitrite analysis)
when compared to human umbilical vein endothelial cells
(HUVECs). BOEC eNOS protein levels initially decreased
with both length of time in culture and passage, but the
levels stabilized between Passage 5 to Passage 8. To
further examine the role of eNOS expression on BOEC
functional activity we performed transfection studies with
eNOS minicircle vectors (double stranded DNA of
reduced size and are devoid of bacterial sequences). Two
promoters were tested for expression efficiency in
BOECs, the CMV promoter (pMini-CMV-eNOS) and the
EF1&#945;
promoter
(pMini-EF1&#945;-eNOS).
Transfection with pMini-CMV-eNOS achieved 24.8 ± 5.1
times more eNOS expression when compared to null
transfected cells at 24 hours, a marked improvement over
that achieved with conventional PVAX plasmid (10.2 ± 4.7
fold increase) or pMini-EF1&#945;-eNOS (8.2 ± 1.2 fold
increase both compared to null transfected control).
pMini-CMV-eNOS also produced more sustained eNOS
expression (3.1 ± 0.7 fold increase at 72 hours). Boyden
chamber and tube formation assays showed that pMiniCMV-eNOS mediated overexpression can both improve
cell migration (24.9 ± 4.2 versus 13.8 ± 3.7 cells/field) and
angiogenesis (0.92 ± 0.13% versus 0.58 ± 0.19% of total
pixels per high power field both for eNOS transfected
versus null). These results suggest that minicircle vectors
can be used to markedly enhance eNOS expression in
BOECs and as such enhance their angiogenic and
regenerative potential.
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