
sICAM-1, IFN-g, IL-10, and TGF-b1 in all three groups (p all<0.05).
It was found that CTLA-4Ig could decrease the serum concentration
of CRP, sICAM-1 and IFN-g and increase IL-10 and TGF-b1, but
IgG1 and PBS.
Conclusions CTLA-4Ig fusion protein could inhibit the (del)
atherosclerosis progression in apoE(-/-) mice fed on cholesterol diet
and it’s effect might be associated with blocking B7/CD28, anti-
inflammation, promoting Th2 polarisation and affecting regulate T
cells.

e0187 ENHANCED EXTERNAL COUNTERPULSATION PROTECTS
VASCULAR ENDOTHELIAL CELLS FROM APOPTOSIS IN
HYPERCHOLESTEROLEMIC PIGS

doi:10.1136/hrt.2010.208967.187

Yan Xiong, Yan Xiong. The First Affiliated Hospital of Sun Yatsen University, Guangzhou,
China

Objective Evidences have proved that Enhanced external counter-
pulsation (EECP) improves endothelial dysfunction and repairs
intimal damage by increasing vascular endothelial shear stress.
Based on the assumption that unbalanced apoptosis of vascular
endothelial cells (VECs) may have played a pivotal role in the
pathogenesis of atherosclerotic lesions, we hypothesised that long-
term EECP protects VECs from apoptosis in hypercholesteronlemic
pigs.
Methods 18 male domestic pigs were randomly assigned to 3 groups:
one normal control group with a normal diet (Normal, n¼6) and
two hypercholesterolemic groups (HC, n¼12) fed with athero-
sclerosis-inducing cholesterol-rich chow diet, one of which received
EECP (HC, HC+EECP, n¼6, respectively). Pigs in the HC+EECP
group were treated with EECP for 2 h every other day for 36 h. In
the end of the study, the animals were sacrificed, and the thoracic
and abdominal aortas harvested. The thoracic aortas were sampled
for both scanning and transmission electronic microscopy (SEM and
TEM)whereas the abdominal aortas were stained in Sudan-III of
fatty streak for macroscopic evaluation. Vascular endothelial cells
(VECs) were isolated from the thoracic aorta by collagenase. TUNEL
was used to detect the apoptotic index of VECs. The abdominal
aortas were collected for histopathological studies.
Results Fatty streaks or plaques were hardly found in the normal
group but clearly observable in the HC group. Atherosclerotic lesions
were much less severe in the EECP group than in the HC group.
SEM analysis revealed that aortic VECs were irregularly arrayed,
markedly desquamated, and shrank into smaller size, which indi-
cated apoptotic events resulting in remarkable damage of endothe-
lium in HC group. In contrast, the VECs in HC+EECP group were
arrayed in a relatively streamline fashion, less desquamated and
shrank, and manifested comparatively mild endothelial damage.
TEM examination of aortas in HC group showed desquamated
VECs loosely attached to the matrix along with foam cells, which
indicated intimal damage. Apoptotic VECs at early, middle, late
stage and even apoptotic bodies were visible on intimal surface. But
these changes were relatively mild in EECP-treated animals. The
apoptotic index in the HC+EECP group was significantly
lower than that of the HC group, but still higher than that of the
Normal group ((177612)%, (237623)%, (127636)%, respectively,
p<0.05).
Conclusions EECP alleviates hypercholesterolaemia-induced athero-
sclerotic damage to the vascular intima and endothelium, and
protects VECs from apoptosis, thereby delaying the progression of
early atherosclerotic lesions. The therapeutic benefit of EECP in
terms of endothelial protection may be attributed to the inhibition
of VEC apoptosis.

e0188 ENALAPRIL, IRBESARTAN AND ANG-(1-7) PREVENT ATRIAL
TACHYCARDIA-INDUCED SODIUM CHANNEL REMODELLING

doi:10.1136/hrt.2010.208967.188

Wang Xuewen, Li Jian, Xu Zhao, Yang Wansong, Li Guangping. Department of
Cardiology, Tianjin Institute of Cardiology, Second Hospital of Tianjin Medical
University, Tianjin, China

Purpose Recent studies indicated that the activation of renin-
angiotensin system (RAS) played an important role in the devel-
opment and recurrence of atrial fibrillation (AF). Angiotensin II (Ang
II) plays a central role in the process of atrial electrical remodelling
(AER). Some studies on interfering with RAS have demonstrated
positive effects to prevent episodes of AF both in animals and in
humans. Angiotension-(1-7) (Ang-(1-7)) is a bioactive component of
RAS which can counterbalance most of effects of Ang II. In the
present study, the effects of ACEI enalapril, ARB irbesartan and
Ang-(1-7) on Na+ current (INa) densities and Na+ channel (Nav1.5)
mRNA expression were examined in a canine chronic model of AF
induced by rapid atrial pacing.
Methods For this study, 30 mongrel dogs of either sex weighing
between 11 and 15 kg were randomly assigned to sham, paced,
paced+enalapril, paced+irbesartan and paced+Ang-(1-7) group, six
dogs in each. Rapid atrial pacing at 500 bpm was maintained for
2 weeks, while the dogs in sham group underwent pacemaker
implantation, but the pacemakers were not activated to provide
atrial pacing. During the pacing, the dogs in enalapril, irbesartan or
Ang-(1-7) group received enalapril (2 mg/Kg/d), irbesartan (60 mg/
Kg/d) or Ang-(1-7) (6 mg/Kg/h), respectively. The whole-cell patch-
clamp technique was used to record INa and RT-PCR was applied to
assess possible underlying changes in cardiac Na+ channels.
Results INa densities were reduced by 46.96% in paced group
(-32.65610.92 pA/pF) compared with sham group (-61.56614.17
pA/pF, p<0.05). The half-activation voltage (V1/2act) and half-inac-
tivation voltage (V1/2inact) of INa were not altered in paced group
(p>0.05 vs sham). Enalapril (-44.11616.76 pA/pF), irbesartan
(-65.24614.79pA/pF) and Ang-(1-7) (-66.56 618.08 pA/pF)
increased INa by 35.10%, 99.82% and 103.86% (p<0.05 vs paced
group), respectively. Enalapril, irbesartan and Ang-(1-7) hyper-
polarized V1/2act compared with sham and paced group (p<0.05).
The difference of V1/2inact among five groups had no statistical
significance. Compared with sham group, Nav1.5 a subunit mRNA
abundance decreased dramatically in paced group (p<0.05).
Enalapril and irbesartan prevented the decrease of Nav1.5 a subunit
mRNA expression compared with paced group (p<0.05). Ang-(1-7)
had no effects on the decrease of Nav1.5 a subunit mRNA expres-
sion (p>0.05 vs paced group).
Conclusion Enalapril, irbesartan and Ang-(1-7) increase INa densities
and contribute to improving intra-atrial conduction and decreasing
the likelihood AF maintains. Hence, counterbalance the Ang II
actions may represent an important tool to prevent atrial ionic
remodelling, and perhaps a novel therapeutic approach to the
prevention of AF.

e0189 IN VIVO SPATIOTEMPORAL VISUALISATION AND
QUANTIFICATION OF MESENCHYMAL STEM CELLS WITH
ROSUVASTATIN IN HINDLIMB ISCHAEMIA MICE BY
3-DIMENSIONAL MOLECULAR IMAGING

doi:10.1136/hrt.2010.208967.189

1Fan Weiwei, 1Cao Feng, 2Liu Junting, 2Ma Xiaopeng, 2Li Xiangsi, 1Li Shuang,
1Zhang Rongqing, 1Li Congye, 2Tian Jie. 1Xijing Hospital; 2Xidian University

Background Stem cell therapy has generated much interest in
improving the function of ischaemic myocardium and peripheral
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tissue, while non-invasively tracking stem cells in vivo is a hurdle for
its clinical application. Our group has addressed this concern by
developing a bioluminescence tomography (BLT) prototype system
with micro-CT (MicroCT) registration approach. In this subsequent
study, we aimed to assess the mesenchymal stem cells (MSCs) as
well as statins by this multimodality imaging platform and other
strategies in the model of peripheral arterial disease (PAD).
Methods MSCs were isolated from adipose tissue of the transgenic
mice carrying double-fusion reporter genes: firefly luciferase and
enhanced green fluorescent protein (Fluc-eGFP). After eGFP flow
sorting, 13107 of Fluc-eGFP positive MSCs were injected into the
ischaemic hindlimb, created by routine ligation, of the adult nude
mice (n¼20) with/without rosuvastatin pretreatment. Then we
imaged the animals by our 3D BLTand MicroCT modalities as well
as a 2D bioluminescence imaging (BLI). Detailed quantitative
reconstruction were performed within the mice by adaptive hp
finite element method (hp-FEM). Histological and molecular anal-
ysis are used to confirm MSCs’ location and angiogenesis.
Results 1 week after engraftment, reconstructed BLT total power in
MSCs group was 22.463.1 nW, while the 2D BLI data was
1.7310662.13105 photons/s/cm2/sr. The total power decreased
gradually from week 1 to week 6, from mean 22.4 nW to 1.9 nW,
demonstrating MSCs’ survival and proliferation. The combined
treat by MSCs and rosuvastatin exhibited longer signal and higher
power of the MSCs (p<0.01), which is also confirmed by 2D BLI
with robust correlation (r2¼0.93). Moreover, BLT with MicroCT
provided detailed 3D images of MSCs and angiogenesis in the
hindlimbs. Immunohistology, RT-PCR and Western Blot showed
that MSCs with/without rosuvastatin recovered vessel density in
contrast to the control and its signal pathway.
Conclusions Versatile 3D molecular imaging modalities facilitate the
super spatiotemporal visualisation and quantification of the MSCs
in the ischaemic hindlimb, while MSCs hold beneficial potential for
treating PAD and its survival environment in vivo may be promoted
by rosuvastatin.

e0190 STUDY ON THE ROLE OF CD4CD25TREG ON
ATHEROSCLEROSIS IN APOE MICE

doi:10.1136/hrt.2010.208967.190

Li Xuemei, Li Yujie, Zheng Dongdan, Tang Hao, Wen Mingxiang. The First Affiliated
Hospital Sun Yatsen University, Guangzhou, China

Objective To evaluate the effectiveness of right ventricular septum
(RVS) pacing for the treatment of arrhythmia.
Methods We searched the electronic bibliographic databases,
including Cochrane Central Register of Controlled Trials (Issue 1,
2010), PubMed (1994w2010.5). EMBASE (1994w2010.5), CNKI
(1994w2010.5), VIP (1994w2010.5), Wanfang database
(1994w2010.5) to assemble the randomised controlled trials (RCTs)
of RVS Pacing compared with right ventricular apical (RVA) pacing.
Two reviewers evaluated the quality of included studies based on the
Handbook 5.0.2 and extracted data independently. Meta-analysis
was performed by RevMan 5.0 software.
Results 35 RCTs involving 2054 patients were included. The results
of meta-analysis showed: compared with the RVA pacing, RVS
pacing could significantly reduce the QRS wave duration
(MD¼�0.05, 95% CI �0.07 to �0.02), significantly increase the left
ventricular ejection fraction of 3 months and 18 months after
operation (MD¼7.10, 95% CI 3.03 to 11.17); (MD¼7.44, 95% CI
5.46 to 9.42). 3 months later, there was no significant difference
between the two groups with regard to pacing threshold
(MD¼�13.88, 95% CI �29.75 to 2.00), Compared with RVA, RVS
was associated with a significant reduction in threshold perception
current (MD¼�0.73, 95% CI �29.75 to �0.12) and impedance
(MD¼�75.12, 95% CI �35.53 to �14.71).

Conclusion RVS pacing can give patients a good physiological state
which is more consistent with biventricular electric conduction, and
lead to haemodynamic improvement. RVS pacing might be expected
to become a preferred site of ventricular pacing.

e0191 FREE FATTY ACIDS INHIBIT THE EXPRESSION OF
ANTICOAGULANT THROMBOMODULIN PROTEIN C SYSTEM
AN IMPLICATION FOR THE DEVELOPMENT OF THE
PROTHROMBOTIC STATE IN METABOLIC SYNDROME

doi:10.1136/hrt.2010.208967.191

1Rong Yuanyuan, 1Zhang Mei, 2Shen Ying Hu, 1Zhang Yun, 2Zhang Lin. 1Qilu Hospital
Shandong University, Shandong, China; 2Baylor College of Medicine, USA

Background Metabolic syndrome displays a significant prothrom-
botic state which renders patients highly susceptible to myocardial
infarction, ischaemic stroke and peripheral vascular diseases.
Although many clinical studies showed that the prothrombotic
state is a key feature of metabolic syndrome, the pathogenesis and
mechanisms involved are not completely understood. Metabolic
syndrome is often characterised by obesity and subsequent high
circulating concentrations of free fatty acids (FFAs). Thrombomo-
dulin (TM)- protein C system is a key endogenous anticoagulant
system. We therefore examined the effects of FFAs on the expression
of TM- protein C system and the mechanisms involved.
Methods 8 to10 weeks of male wide-type mice were divided into two
groups. One group of mice (n¼15) were fed a chow diet, while the
other group ofmice (n¼15) were fed a high-fat diet for 20 weeks. Tail-
bleeding time and the occlusion time induced by FeCl3 were recorded.
Circulating free fatty acids were measured. Primary human aortic
endothelial cells (HAECs) were cultured and treated with different
dose of palmitic acid (PA). TM expression and protein C activation
were measured with western blot and RT-PCR. The effects of JNK,
p38 stress pathways and transcriptional factor Foxo1 involved in
PA-inhibited TM expression were elucidated with siRNA-induced
gene silencing and DNA plasmids-induced gene over-expression.
Results Mice fed a high-fat diet showed notably higher blood level
of FFAs (p<0.05), and a shortened tail-bleeding time and a shortened
occlusion time induced by FeCl3 (p<0.01). Furthermore, TM was
down-regulated in obese mice (p<0.001). PA significantly decreased
the expression of TM and protein C activation in a dose-dependent
fashion (p<0.01). Silencing JNK and p38 with specific siRNAs
decreased PA-induced thrombomodulin suppression (p<0.01), while
wide type of JNK plasmid can enhance PA’s inhibitory effect on TM
expression (p<0.05). When endothelial cells were transiently
transfected with Foxo1especific siRNAs, PA-induced inhibition of
TM expression was significantly decreased (p<0.001). Furthermore,
wide type and constitutively active of Foxo1 plasmids enhanced PA’s
inhibitory effect of TM expression (p<0.05).
Conclusion In summary, a high-fat diet induced high elevated
circulating FFAs level, and the prothrombotic state in mice. PA
inhibited the expression of TM and the activation of protein C in
endothelial cells. JNK, p38/Foxo1 pathway mediated free fat acids’
inhibitory effect of TM expression, which may be a new therapeutic
target in treating and reducing cardiovascular and cerebrovascular
complications of the metabolic syndrome.

e0192 A METAANALYSIS OF RIGHT VENTRICULAR SEPTUM
PACING

doi:10.1136/hrt.2010.208967.192

Yulong Zhang, Feng Bai, Xiaowei Zhang, Hui Pan.

Objective To evaluate the effectiveness of right ventricular septum
(RVS) pacing for the treatment of arrhythmia.
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