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BMP9 Promotes Cardiac Progenitor Cells Ameliorate the Heart Function
in the Rat Model of Myocardial Infarction
L Zhao, Y Chen, B Shen, LG Zhou, H Wei and ZL Zhang
Department of Heart Center, Children's Hospital of Chongqing Medical University,
Chongqing, PR China

Purpose: To observe whether cardiac progenitor cells (CPCs) which induced by
bone morphogenetic proteins9 (BMP9) can improve the heart function of the rat
with myocardial infarction.
Methods: CPCs were infected by AdBMP9 which express green fluorescent protein.
After twenty-four hours, the expression of BMP9 mRNA of infected CPCs were
examined by semi-quantitative RT-PCR.  Then, infected CPCs by AdBMP9 were
injected into the infracted heart.  The hearts were collected, after postoperative four
weeks.  The change of CPCs morphology was observed by HE staining and
immunofluorescent analysis to investigate the expression of cardiac-specific
structural proteins alpha myosin heavy chain (a-MHC) and a-Actin of the implanted
CPCs.  The cardiac infarct size was detected by Masson staining.  Heart function
was examined by echocardiography, in preoperative and postoperative four weeks.
Result: After twenty-four hours, the expression of BMP9 mRNA of CPCs infected
by AdBMP9 improved significantly. The result of HE staining and
immunofluorescent showed that the grated-CPCs could fuse with the normal
cardiomyocytes and expressed the cardiac-specific proteins a-MHC and a-Actin,
at four weeks after transplantation.  But the expression of cardiac-specific structural
proteins is lower than the abnormal cardiac tissue.  At postoperative four weeks,
the implanted CPCs can reduce the size of infracted obviously (P<0.02) and which
can be promoted by BMP9 (P<0.001).  The result of heart function is similar with
the Masson staining.
Conclusion: CPCs induced by BMP9 can improve the heart function of the rat
with myocardial infarction.

Local experience: Tenecteplase (TNK) as Thrombolytics for STEMI
Patients
NH Luk, WS Kwan, SF Chui, YH Cheng, LK Chan, KC Chan, HS Ma, CY
Wong, CW Chan, CL Fu, KY Lee, KT Chan, KC Ho, CS Chiang
Division of Cardiology, Department of Medicine, Queen Elizabeth Hospital,
Hong Kong SAR, China

Objective: The aim of this study was to evaluate the short term outcome and
complication of Tenecteplase (TNK) as thrombolytics for patients with ST
Eleation Myocardial Infarction (STEMI).
Methods: Hospital records of all STEMI patient treated with TNK since the
introduction of TNK in Queen Elizabeth Hospital (Oct 2009) were reviewed.
Demographic data, co-morbidities, outcome and complication were analyzed.
Result: Total number of 26 patents were given TNK for STEMI during the
study period. There was 23 male (88.4%) and 3 female (11.6%). Their mean
age was 61.1 +/- 11.1 years. The mean onset of pain to needle time was 5hrs
12mins. 13 of patients had anterior MI (50%) and 13 of them had inferior MI
(50%). 19 patients (73%) were showed to have successful thrombolysis.
Coronary angiogram had been performed following thrombolytics in 24 of
them (92%). None of them showed TIMI 0 flow. Four patients did not receive
coronary angioplasty: 3 of them showed minor disease only and 1 of them
showed triple vessels disease which later referred to cardiothoracic surgery.
None of them had complication of intracranial bleeding. One patient had
complication of upper gastrointestinal bleeding. None of them died of bleeding
complication. 3 patients (11.5%) died of other causes.
Conclusion: The short term outcome in local population of TNK is promising.
Further prospective studies are yet needed.
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Effects of Aerobic Exercise Training on Exercise Capacity, Cardiac Function
and Quality of Life in Chronic Heart Failure Patients with Cardiac
Resynchronization Therapy - A Pilot Study
BKLYunk,1 AYM Jones,3 K Fan,2 WH Chow2

1Physiotherapy Department and 2Cardiac Medical Unit, Grantham Hospital &  3Department
of Rehabilitation Sciences, Hong Kong Polytechnic University

Purpose: The objective of this study was to investigate the exercise capacity, cardiac function
and quality of life in patients with chronic heart failure prior to cardiac resynchronization
therapy (CRT), after one month of implantation and after an eight weeks aerobic exercise
training programme.
Methods: From April 2008 to November 2009, 7 chronic heart failure patients with
ambulatory NYHA functional class IV (5 men and 2 female) underwent CRT implantation
and were randomized to either the aerobic exercise group or control group. The aerobic
exercise group performed 8-week aerobic exercise training program under close supervision
and the control group remained physically inactive.
Results: Four subjects (two of them being heart transplant candidates) were allocated to
the aerobic exercise group and three patients were allocated to the control group. Two
subjects in aerobic exercise group were withdrawn due to heart transplantation and repeated
gouty attacks on lower limbs respectively. After one month of CRT implantation, the peak
oxygen consumption (VO2max), 6-minutes walk test distance and quality of life score for
all subjects were similar to baseline but left ventricular ejection fraction has improved
from 29.5±6.6 to 36.0±7.2 %. After eight weeks of aerobic exercise training, the two
remaining subjects in the aerobic exercise group showed an increase in VO2max(Exercise:
26.5% ,control: 11.8%), peak heart rate (Exercise: 15.1% , control: 3.6%), decrease in left
ventricular end diastolic diameter (Exercise: -2%, control: 0.9%), left ventricular end systolic
diameter (Exercise: -7% control: 0%), mitral regurgitation score (Exercise: -100%, control:
28%). One female subject in aerobic exercise group was successfully removed in heart
transplantation list during exercise phase.
Conclusion: Aerobic exercise training is safe and feasible for chronic heart failure patients
with CRT. On-going collection of data is required to show the improvement on physical,
quality of life and other parameters of cardiac function such as mitral regurgitation, left
ventricular end diastolic end systolic diameter.
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GenousTM Experience - A Local and Global Perspective on ACS and Special
Indication Patients
SWL Lee
Department of Medicine, Queen Mary Hospital, Hong Kong

The GenousTM Endothelial Progenitor Cell (EPC) capturing stent has been
clinically demonstrated to be a safe stent that helps reduce thrombosis and
restenosis despite only a 4-week duration of dual anti-platalet therapy (DAPT)
as according to on-label use. In consistency with recent publications and
clinical releases on STEMI patients treated with the EPC stents, a total of 174
patients (including 29.9% STEMI patients and 26.4% NSTE-ACS patients)
at Queen Mary Hospital (QMH) implanted with the stent also showed
comparable findings. In addition, a small number of patients with special
indications (e.g. drug intolerance, inability to withstand prolonged DAPT,
bleeding issues and peri-operative etc.) also benefited from the EPC stent
with favorable results.
Enrollment and Method: ACS and special indication patients with post-
procedural DAPT of 4 weeks as according to on-label use.
Results/Outcomes: MACE at 30 days was 5.7% (10); Cumulative MACE at
3 months was 6.8% (12); Cumulative MACE at 1 year was 11.5% (20);
Cardiovascular mortality at 1 year was 5.2% (10); Clinically-driven TLR at
1 year was 5.7% (10); Subacute Stent Thrombosis: 0.6% (1); Late Stent
Thrombosis: 0.6% (1).
Clinical follow-up data (overall and ACS subgroup) from QMH appears
consistent with data from the worldwide 5,000-patient e-Healing Registry
(primary outcome of MACE: 7.7%; SAT: 0.2%; LST: 0.3%). To further address
the issue of restenosis, a multi-center randomized in-human trial called
REMEDEE has been initiated to demonstrate the safety and efficacy of a
combo stent that both promotes accelerated healing whilst reducing cell
proliferation.
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Effects of Hydrogen Sulfide on the Expressions of bax and bcl-2 in
Hippocampi of Rats after Cardiopulmonary Resuscitation.
Ji-yan Lin, Hong-yan Wei, Hui Li, Xin Li, Rong Liu, Chun-lin Hu, Guo-qing Huang,
Gang Dai, Xiao-xing Liao on behalf of Department of Emergency, the First Affiliated
Hospital of Sun Yat-Sen University, Guangzhou, China

Purpose: To examine the expression of bax and bcl-2 in the hippocampi of rats and
investigate the effects of hydrogen sulfide (H2S) on neurons apoptosis after
cardiopulmonary resuscitation (CPR).
Methods: There were 160 male SD rats, the 108 rats were initially selected and
randomly divided into 3 groups equally. Model of cardiac arrest were induced by
transcutaneous electrical epicardium stimulation and standard CPR were offered in
all the subjects. After ROSC, the First group were given sodium bisulfide, the second
group were given hydroxylamine, and the third group were only given routine CPR.
Above-mentioned the three groups were further divided three sub-groups based on
the observed end point (1, 3 or 7 days), then each sub-group were divided into two
groups equally and given them relevant examination such as Immunohistochemistry
or RT-PCR of bax and bcl-2.
Results: (1) Numbers of substitutes and mortality rate after ROSC were no significant
difference among the three groups (P>0.05). (2) There were significant differences
in the serum levels of H2S among the three groups on 1, 3 and 7 days after ROSC
(P=0.000). (3) On 1, 3 and 7 days after ROSC, the sum of integrated optical density
(IOD) of bax and bcl-2 in the hippocampi CA1area among the three groups had
statistic significance (P<0.05). And in every group, there were significant differences
in the sum of IOD of bax and bcl-2 in the hippocampi CA1area among the three
observed end points (P<0.01). (4) On 1, 3, and 7 days after ROSC, the expressions
of bax mRNA and bcl-2 mRNA in the hippocampi among the three groups had
statistic significance (P<0.01). And in every group, there were significant differences
in the expressions of bax and bcl-2 in the hippocampi among the three observed end
points (P=0.000).
Conclusion: H2S may be take part in neurons apoptosis by imbalance of bcl-2/bax.

Change of Hydrogen Sulfide Content in Serum of Rats After Cardiopulmonary
Resuscitation
Xiao-xing Liao, Ji-yan Lin, Hong-yan Wei, Hui Li, Xin Li, Rong Liu, Chun-lin Hu,
Guo-qing Huang, Gang Dai on behalf of Department of Emergency, the First Affiliated
Hospital of Sun Yat-Sen University, Guangzhou, China

Purpose: To investigate variation of hydrogen sulfide (H2S) in serum of rats after
cardiopulmonary resuscitation (CPR) and explore its pathophysiological role in CPR.
Methods: The 30 male SD rats were randomly divided into control groups (n=6)
and experimental group (n=24), then models of cardiac arrest (CA) were established
in rats of experimental group by transcutaneous electrical epicardium stimulation.
Blood samples were collected before CA, at 2, 4, 6, 8, 10 and 12h after restoration
of spontaneous circulation (ROSC) for testing the serum levels of H2S, at the same
time rectal temperature (Tr), mean arterial pressure (MAP), heart rate (HR) and
respiration rate (R) were record. Next to analyze the dynamic variation of H2S content
in serum of the rats after CPR and its correlation of the above-mentioned signs of
life.
Results: (1) In experimental group, all of the 24 rats were successfully induced CA
and resuscitation; at end points (12h after ROSC) there were 14 rats were alive and
their vital signs were stable. There was no death in the control group. (2) The variation
trend of H2S content in serum was different between experimental group and the
control (F=12.226, P=0.003). In experimental group, H2S content in serum increased
dramatically after CPR and reached peak at 6h after ROSC, then return to the similar
level of the control group. (3) H2S content in serum was negatively correlated with
Tr (partial r=-0.556, P=0.000) and MAP (partial r=-0.240, P=0.002). But it wasn't
correlated with HR and R (P>0.05).
Conclusion: Change of H2S content in serum of rats after CPR may be a manifestation
of compensatory responses after ROSC and participate in physiological processes
such as body temperature and blood pressure regulation. But as for its precisely
mechanisms, it still needs to be studied further.
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Research of N-terminal Pro-brain Nitric Peptide for Congenital
Heart Disease with Pulmonary Hypertension
Li Yun-Quan, Wang Hui-Shen, Li Shu-Juan, et al.
Department of Pediatric Cardiology, The First Affiliated Hospital of Sun Yat-
sen University, Guangzhou 510080, China

Objective: To investigate whether serum N-terminal Pro-Brain Nitric Peptide
(NTpro-BNP) levels could reflect the severity of pulmonary arterial
hypertension in children with congenital heart disease (CHD).
Methods: We performed a retrospective study to determine if serum NTpro-
BNP levels varies by pulmonary artery systolic pressure (PASP) by
catheterization. The population included a group of 27 pediatric patients from
2006 to 2009. All patients were diagnosed with CHD of left to right and had
serum NTpro-BNP and catheterization. Exclusion criteria were impaired renal
function (serum creatinine level >115 µmol/L),  decreased left heart function
(LVEF <50%), and stenosis of outlet of right ventricle. Serum NT-proBNP
were measured using the electrochemiluminescence immunoassay. Statistical
analysis of the linear correlation of NT-pro BNP and PASP were carried out.
Results: The NT-proBNP concentration can reflect the degree of PASP
(r=0.58, AP=0.001). Using serum NT-proBNP concentration ≥134pg/ml as
the cut point for diagnosing slight and medium PAH, the sensitivity was 90%,
the specificity 86%, and ≥499.0pg/ml as the cut point for diagnosing serious
PAH, the sensitivity and specificity was 64% and 82% respectively.
Conclusion: We concluded that serum NT-proBNP levels parallel changes
with PASP. Serum NT-proBNP could be a useful marker to monitor disease
severity in pediatric pulmonary hypertension.
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Cited2 mutation associated with congenital heart disease
XF Yang, XY Wu, J Tian
Department of Heart Center, Children's Hospital of Chongquing Medical
University, Chongquing, China

Purpose: To explore gene mutation of Cited2 coding strand in Chinese patients
with congenital heart disease (CHD).
Methods: DNA was abstracted from the blood samples of 120 nonhomologous
and various CHD patients and 100 healthy children. The coding regions of
Cited2 was amplified by PCR and compared to the Gene Bank after sequencing
to identify the mutations. The families of the samples who have Cited2
mutations were investigated as well. ClustalW software was amplified for
conservative analysis of the altered amino acids.
Result: 3 new mutations of Cited2 coding strand were found in 4 CHD patients.
2 point mutations were first identified respectively in two patients, one patient
with mirror image dextrocardia and tetralogy of Fallot (c.550>A), another
with aortic stenosis (c.574 A>G). Apart from this, the same deletion (c.573-
578del6) was first detected in other two patients, one patient with ventricular
septal defect and atrial septal defect, anothor with aortic stenosis and pulmonary
stenosis. All the mutations resulted the protein changes (p.Gly184Ser;
p. Ser192Gly; p. Ser192fs). All the changes were not detected in the control
group.
Conclusion: This study show for the first time that there are 3 brand-new
gene mutations of Cited2 in Chinese CHD patients with a broad phenotype
spectrum. Serine-glycine rich junction (SGJ) is considered as the mutation
hot spot. Cited2 mutations may be one of the causative impact in development
of CHD in human.
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66. 67.
Outcome of Surgical Repair of Coronary Artery Fistulas in Children
Y Pan and B Jia
Heart Center, Children's Hospital, Fudan University, Shanghai, China

Purpose: Coronary artery fistulas (CAF) are rare congential malformations
that can be seen in 0.06% of children undergoing echocardiography and 0.
13%-0.22% of adults undergoing coronary angiography. There are no good
large, complete, long-term comparative studies of a significant number of
patients. Our aim of this article is to attempt to review the limited information
and the outcome of surgical repair of the rare malformations in our center.
Methods: we review the clinical characteristics and surgical outcome of thirteen
patients with CAF in our center from 1993-2009. The median age was 26
months (2 months, 150 months). Six patients were male and seven were female.
All patients were first diagnosed with CAF by echocardiography,  eight of
them were undergoing angiography. Only two patients were asymptomatic.
Surgical repair include ligation, stitch and patch repair, ten patients had
cardiopolmunary bypass.  Four patient with aneurysm underwent coronary artery
plasty at the same time. No anticoagulant drugs were used.
Result: The longest follow up was 16 years, median was 5 years. NO surgical
death and late death, TEE showed no residual fistulas right after operation.
Two patients were found fitulas in different site by echocardiography in CCU,
and both had successful second operation. No recurrent fitulas, no progressive
dilation of coronary arteries, no AMI in follow up.
Conclusion: we suggested that all patients with CAF should be treated. Surgical
repair is a safe and effective treatment for children. According to our current
follow up, patients can live an event-free life in a long time after surgery.

68.
Minimally Invasive Transthoracic Device Closure of Ventricular Septal
Defect without Cardiopulmonary Bypass: A New Hybrid Technique and
Multi-center Experience
QS Xing,1 SL Pan,1 Q Wu,1 ZW Zhang,2 JH Li,2 Q An,3 XZ Wang4

1Children's Heart Center, Qingdao Children's Hospital, 2Department of Cardiac
Surgery, West China Hospital, Sichuan University, 3Shanghai Chest Hospital and
4Zejiang University Children's Hospital, PR China

Objective: To introduce a new minimally invasive technique of perventricular
closure of ventricular septal defect (VSD) without cardiopulmonary bypass under
transesophageal echocardiography (TEE) guidance and summary the clinical
experiences and mid-term follow-up results.
Methods: A total of 408 cases in 4 centers, 5 months to 15 years (3.1 1.7 years),
underwent perventricular device closure, with a body weight of 4.5 to 26 kg (13.6
55kg).  A small inferior sternal incision was made.  A single purse-string suture
was placed on the right ventricular free wall and a guidewire was inserted through
the right ventricle cavity across VSD to the left ventricle under TEE guidance.  A
delivery sheath was introduced over the guidewire to the left ventricle cavity.  And
then a proper sized device was delivered and released under TEE monitoring on the
beating heart.
Results: 393 cases of this group were successfully closed (96.3%) and the other 15
cases (3.7%) converted to traditional open head repair.  213 (54.2%) were implanted
a symmetrical device and 180 (45.8%) were closed with asymmetrical ones. 387
cases (96.5%) received no transfusion or blood products.  New tiny or mild tricuspid
regurgitation (TR) was found in 13 cases (3.3%), but no worsening regurgitation in
those with existed TR.  Incomplete right bundle block from ECG happened in 11
cases (2.8%).  Most discharged 3 to 5 days after operation.  All cases were follow-
upped for 3 months to 2 years, without residue shunt, new or aggravating aortic
regurgitation, obstruction of left or right outflow tract and device dislocation.
Conclusion: Minimally invasive perventricular device closure of VSD off CPB is
a simple, effective and safe intervention under guidance of TEE.  It is agreeable to
considerable VSD clients and clinically valuable to be promoted.  Long-term follow-
up is necessary.


