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Acute myocardial ischemia (AMI) remains the major cause 
of heart failure and may cause death in humans. A large area 
of MI may cause multiple progressive structural, geometric, 
and functional alterations in the left ventricle (LV), termed 
ventricular remodeling, which ultimately lead to heart failure. 

-

LV remodeling following AMI[1-3] and control heart structure 

and function. 
-

cardial injury in multiple models, such as AMI, myocarditis 

-
-
-

and organs[4-10] -

-
apy in myocardial infarction remains largely unknown. We 
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partially depend on the regulation of myocardial inflamma-

remodeling in a rat model of AMI. 

Animal handling
Male Wistar rats were obtained from the Academy of Mili-
tary Medical Science (Beijing, China) and maintained under 
conventional clean conditions with a 12 h/12 h light-dark 

-
cal College. 

Adenoviral vectors 

adenoviruses were kindly provided by the Beijing Institute of 

in HEK293 cells, and the infectious titers of the adenoviruses 
were determined as previously described [11].

Animal surgery
MI was generated in male Wistar rats (220 to 260 g) via left 
coronary ligation as described previously[11]. All animals in 

n=18) received 1×1010 pfu 

 n=18) received comparable injections 

n n=16) 
groups and assessed 7 days after MI. Sham-operated rats 
underwent the same procedure without coronary artery ligation.

Echocardiographic analysis

rat 4 weeks after treatment with a 10-MHz (short focus) trans-

were determined. 

Assessment of collagen deposition, vessel density, and apoptosis
-

-

and eosin (H&E) staining was performed, and images were 

as a percentage of the infarct scar based on the LV free wall. 

infarcted myocardial areas were assessed after imaging. Inter-

-
tive tissue area.

Vascular density and cardiomyocyte apoptosis in non-
infarcted areas were assessed 4 weeks after treatment. 

immunohistochemically quantitate the vascular density in the 

manner.

staining with an In Situ -
many) as directed by the manufacturer 4 weeks after treat-

Determination of the inflammatory cytokine expression levels 
using immunohistochemistry

-
bated with tissue sections overnight at 4 °C. Sections were 
incubated with biotinylated secondary antibodies at room 
temperature for 30 min. Immunoreactivity was assessed using 

Assessment of gene expression using quantitative RT-PCR (qRT-
PCR) 

following the manufacturer’s instructions. Cytokine and 

-
-
-
-

-

Determination of protein levels using immunoblotting

assay kit. Equal amounts of protein were resolved using 10% 

onto nitrocellulose membranes. Membranes were blocked 
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conjugated secondary antibodies at 37 °C for 1 h. Immuno-
reactive bands were visualized using the Chemiluminescent 

using densitometry. 

Statistical analysis

P -

Successful HGF overexpression
-

-

Cardiac function
Echocardiography was performed to detect cardiac functions 
4 weeks after treatment. Compared with the sham group, 

P

P
attenuated LV dilatation and markedly improved LV function 

 
Myocardial morphometric features, infarct size, and lymphocyte 
counting

-
-

P
Histological differences between MI rats treated with Ad-

P

Collagen deposition and vascular density in non-infarcted 
myocardial areas
Collagen deposition in infarcted and non-infarcted areas was 

attenuated collagen deposition in AMI rats compared to the 
P

) were detected 
immunohistochemically in the non-infarcted myocardium in 

P

Apoptotic cells in the non-infarcted myocardium
Cardiomyocyte apoptosis in non-infarcted myocardium was 

P -

P

Ad-HGF treatment reduces myocardial expression levels of 

Heart samples were assessed immunohistochemically for 

-
ure 6L) protein levels (all P

P

levels were markedly higher in non-infarcted regions 4 weeks 

Figure 1
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P

Associations of LVEDD with cytokine gene expression levels 

associated with the induction of angiogenesis, suppression of 

cardiomyocyte apoptosis, and decreased pro-inflammatory 

the early stage of AMI attenuated LV remodeling. LV dilation 
was obvious 4 weeks post-AMI in our rat model. Reduced fac-
tional shortening and ejection fraction and elevated collagen 

treatment increased factional shortening and ejection frac-

-

n *P vs #P vs

n *P vs #P vs
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Figure 4. 

n *P vs 
#P vs

n *P vs #P vs

Figure 5
 

n *P vs #P vs
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Figure 6

n *P vs #P vs

Figure 7
 n *P  vs #P vs
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improves early ventricular remodeling after MI in animals, 

Ventricular remodeling is the primary reason for post-MI 
heart failure, and it is characterized by ventricular dilatation 
and reduced cardiac function . Cardiac remodeling after 
a pronounced MI includes hypertrophy of the surviving myo-

cytes and non-myocyte hyperplasia. Multiple inflammatory 
cytokines are upregulated during this process, and higher 
levels are observed in the circulation and cardiomyocytes . 
Cytokines include proinflammatory (eg

eg, IL-10) types[12]. An imbalance 

ventricular remodeling after MI. Blood cytokine levels may 
be associated with myocardial ischemia and cardiac dysfunc-
tion, which may subsequently alter the growth of myocytes 

Figure 8 n
group; *P vs #P vs

Figure 9
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et al[3] demonstrated that rats with MI 
-

els in infarcted and non-infarcted areas. Cytokines regulation 
in the non-infarcted myocardium is not clear, but cytokine 

and collagen deposition in the latter report[3], which indicates 
a role for these cytokines in the signaling pathways that con-
trol cardiac remodeling. Multiple cytokines control cardiac 
myocyte growth, contractile protein production, fibroblast 

. 
et al[18] revealed that IL-17A enhanced metalloprotein-

et al[17] demonstrated that IL-18 was involved in 

[12].
-

tors of post-myocardial infarction remodeling processes, such 
as infarct-related inflammation, cardiac hypertrophy, myo-
cardial fibrosis, and reduced cardiac function. Significantly 

Effect of HGF on ventricular function and ventricular remodeling 
after MI 

[19, 20-23]. 

-
sis, enhances angiogenesis, and reduces myocardial fibrosis. 

et al[20]

decreased left ventricular dilatation and preserved the con-
tractile function and wall thickness 6 weeks after pronounced 

resulted from the combined angiogenic and anti-apoptotic 
et al

-
larization and recovery from myocyte atrophy and improved 

-

LV remodeling in MI model rats, which was reflected in the 

induced angiogenesis, decreased collagen deposition, and sup-

subsequent heart failure.

models, such as myocarditis[24], glomerulonephritis , 
inflammatory bowel disease[6], collagen-induced arthritis[27], 

[28], allogeneic heart transplantation graft-vs 
-host disease[29], and asthma[10]

-

-

MI models are not clear, but its role in the treatment of post-
infarction heart failure was validated. 

-
matory cytokines may contribute to the therapeutic effects 

the pathogenesis and progression of ventricular remodeling 
and suggest that regulation of inflammatory cytokines may 
improve therapeutic outcomes in MI. 

o -
o 2012011040-3 to Xiao-

o
-

-

et al
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