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Abstract
Background: The objective of this study was to evaluate the feasibility of dynamic monitoring of
myocardial cell death using 99m Tc-Duramycin single photon emission computed
tomography/computed tomography (micro-SPECT/CT) imaging in a mouse model of acute myocardial
infarction, and the anti-apoptosis effect of atorvastatin for cardio protection.

Methods: Forty-�ve male Kunming mice were randomized into three groups: acute myocardial infarction
(AMI) group, acute myocardial infarction with atorvastatin treatment (T-AMI) group, and the sham group.
The mice of the AMI group and T-AMI group were subjected left coronary artery ligation. The T-AMI group
was orally administered with atorvastatin 20 mg/ (kg day) 24 h before the surgery, the other two groups
received only saline. Three groups of model mice were randomly selected at day 1 (D1), day 3 (D3), and
day 7 (D7) day after surgery with 99m Tc-Duramycin micro-SPECT/CT imaging. Transthoracic
echocardiography test was performed at D3 and D7 after surgery. The pathological evaluation, TUNEL
assay and Western blot analysis were performed on heart specimens on D1, D3 and D7.

Results: For up-taking of 99m Tc-duramycin in infarcted region, the mean value of semi-quantitative of
AMI group were 2.62 on D1, 3.89 on D3 and 1.20 on D7. And for the T-AMI group, the mean value of semi-
quantitative were 2.20 on D1, 2.97 on D3 and 1.30 on D7. The sham group had no positive imaging in
myocardium, the mean value of semi-quantitative were 1.09, 1.14 and 1.10 on D1, D3 and D7,
respectively. Meanwhile, 99m Tc-linear-duramycin imaging as control showed that there’s no radioactive
uptake in the area of infarction region. But the T-AMI group imaging showed the tracer uptake decreased
obviously compared to the uptake of AMI mice in infarcted region (L/N: 2.2 versus 2.62; 2.97 versus 3.89)
on D3 and D7. LVEF was signi�cantly reduced on D3 (42.67±2.51%) and D7 (27.71±2.52%) compared
with the sham group (71.00±2.65%). The number of TUNEL positive cells decreased signi�cantly on D3
(37.00±3.01 vs 51.00±3.61) and D7 (21.67±2.08 vs 27.65±2.51) post-MI after atorvastatin treatment.
Additionally, the atorvastatin increased the expression level of anti-apoptotic protein BCL-2 and decreased
the expression level of pro-apoptotic protein BAX.

Conclusions: 99m Tc-Duramycin SPECT/CT imaging allowed to the non-invasively monitoring of
myocardial cell death in a mouse model of acute myocardial infarction. Furthermore, this investigation
and analysis could be used to assess and verify the anti-apoptosis effect of atorvastatin for cardio
protection by in-vivo molecular imaging.

Background
Acute myocardial infarction has become one of the leading causes of death in the world, and it has
seriously endangered public health, there are roughly 32.4 million peoples suffers from this disease and
strokes worldwide per year [1]. In acute myocardial infarction, complete obstruction of coronary artery
leads to cell necrosis and apoptosis, which are the main cause of myocardial cell death in acute
myocardial infarction. Early intervention inhibits myocardial cell apoptosis, which is bene�cial to reduce
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the infarct size and improve left ventricular function. Statins are hydroxymethylglutaric acid coenzyme
reductase inhibitors, which have a signi�cant lipid-lowering effect in the treatment of cardiovascular
disease. Numerous studies showed that statins could effectively prevent apoptosis of myocardial cells in
the infarcted area, reduce wall tension during diastole and reperfusion injury and myocardial ischemia,
which may mechanistically attenuate myocardial apoptosis [2–4]. Therefore, it is pivotal that how to
monitor myocardial cell death during myocardial infarction in vivo and evaluate the effects of statins and
other anti-apoptotic drugs on myocardial infarction.

Currently, speci�c molecular targets for apoptosis include phospholipid eversion, caspase activation,
altered mitochondrial permeability, FasR expression, and TNF mediated cell death [5, 6]. A vital sign of
early cell apoptosis is the rapid eversion of phosphatidylserine (PS) and phosphatidylethanolamine (PE)
exposed to the outer cell membrane, thus becoming a target for apoptotic molecular imaging. Studies
have used Annexin V as a radiolabeled drug for apoptotic imaging [7–9]. Annexin V with a potent high-
a�nity for PS, is composed of 319 amino acids and has a molecular weight of 35.8 kDa. However, it has
limitations with larger molecular weight resulting in slow clearance, and high blood and liver background
[10]. Duramycin with molecular weight of 2 kDa, making up for these limitations, is a unique small
molecule peptide containing 19 amino acids. It is an ideal target for detecting death including apoptosis
and necrosis, which can speci�cally bind to PE with high a�nity and low background [11].

Some studies had shown extensively application of 18F or 99mTc labelled duramycin for detecting
apoptosis in ischemia reperfusion injury, atherosclerosis, and tumors [12–16]. In this study, we evaluated
the feasibility that the 99mTc-labeled duramycin used to monitor myocardial cell death in a mouse model
of acute myocardial infarction. In addition, we further investigated its usefulness of cardioprotection
assessment with the atorvastatin and veri�ed anti-apoptosis effects by in-vivo molecular imaging.

Methods

Experimental animals and drugs
Forty-�ve male Kunming mice (age, 8‐12 weeks; weight, 28‐32 g) were provided by the Department of
Animal Science of Shanghai Medical College of Fudan University. These mice were divided into three
independent groups: AMI group, T-AMI group, and sham group. The left coronary artery of mice was
ligated in the AMI group and T-AMI group [17]. The T-AMI group was orally administered with atorvastatin
20 mg/ (kg day) 24 h before the surgery, the other two groups received only saline. In the sham group all
procedure was same as above the two groups but here coronary artery was not ligated. The protocol is
summarized in Fig. 1. Current study was performed in strict accordance with the recommendations of the
Guide for Animal Management Rules from the Ministry of Health of the People’s Republic of China. The
experimental protocols were approved by the medical ethics committee of Zhongshan Hospital, Fudan
University and imitate to the Guide for Care and Use of Laboratory Animals.
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Myocardial Infarction Model
Myocardial infarction (MI) was performed in the mice that described previously [17]. Here we brie�y
describe the whole procedure for the mice model for MI, mice were anesthetized with 1% iso�urane and
placed supine position on the operating table. A disposable 22-G intravenous catheter was used to
trachea cannulate and connect to a small animal ventilator to sustain the anesthesia. Before incision,
hair are removed by applying hair remover cream over the chest and disinfect the whole area with 75%
alcohol and �nally 1 cm skin incision was cut along the left side of the sternum, then tweezers were used
to split the fourth intercostal space into the chest and expose the heart. The left atrial appendage and
ventricle were fully exposed, and the left anterior descending branch vessel (passed through the 1–2 mm
below the tip of the left atrial appendage), was ligated with 8 − 0 suture. After successful ligation, the
anterior wall of the heart below the ligation line quickly turned pale. The sham group mice had the same
operation as stated above, but there are no ligation and ischemic injury to the mice. After ligation, no
bleeding in the thorax was con�rmed then close the thorax and �nally stitched the skin with 4 − 0 sutures.
Physical condition of mice was observed on daily basis.

Tc-99m Labeling Of Duramycin And Linear-duramycin
The procedure for Tc-99m labeling of duramycin was done according to the previously reported [18].
Single-step kit containing HYNIC-duramycin and HYNIC-linear duramycin were provided by Molecular
Targeting Technologies, Inc., USA. Firstly, 300 µL of sodium acetate buffer (pH = 5.3) was added to single-
step kit formulation, composed of 15 µg hydrazinonicotinamide (HYNIC)-duramycin for Tc-99m labeling.
Secondly, in a 1.5-mL centrifuge tube, 50 µL (2.5 µg) HYNIC-duramycin solution and 100 µL freshly
prepared [99mTc]-pertechnetate (185 MBq) was added, and then the mixture was inclubated at 80 °C for
20 min. The method of linear-duramycin was similar to that of Tc-99m labeling duramycin. The
radiochemical purity of the probe was tested by using the high-performance liquid chromatography
(HPLC).

Micro-SPECT/CT Imaging
Three groups of mice were randomly selected on day1 (D1), day3 (D3) and day7 (D7) after surgery for
micro-SPECT/CT imaging, two mice selected in each group for each time point. These mice were injected
with 99mTc-duramycin (18.5 MBq/0.5 µg per mouse) by a caudal vein. Furthermore, two mice from AMI
group were selected on D3 after surgery and injected with [99mTc]-linear-duramycin. Three hours after
injection, mice were placed into a micro-SPECT/CT scanner (Bioscan, Washington DC, USA) for imaging
at mild anesthetic condition (2.2% iso�urane). The main parameters of SPECT were as follows: energy
peak, 140 keV; window width, 10%; scanning time, 35 s/projection; matrix, 256 × 256; and resolution,
1 mm/pixel. The SPECT and CT images for mice were acquired at the same location. Data were
reconstructed by the HiSPECT algorithm. The main parameters of CT were: tube current, 0.15 mA; tube



Page 5/19

voltage, 45 keV; exposure time, 500 ms/frame; and frame resolution, 256 × 512. The protocol was
displayed in Fig. 1.

The post-processing of data was performed with the software InVivo Scope (Version 1.43, Bioscan,
Washington DC, USA). 3D region of interest (ROI) was drawn in left anterior descending region, while
similar parameters were drawn in the site of normal myocardial tissue. We selected the lesion-to-normal
myocardial tissue ratio (L/N) to express lesion signal intensity.

Echocardiography
Transthoracic echocardiography test was performed on D3 and D7 of post-myocardial infarction. Mice
were anesthetized with 1% iso�urane and placed with supine position on the operating table. Using the
Vevo770 imaging system (VisualSonics, Inc.), the left ventricular functions was quanti�ed at the level of
the papillary muscles to measure left ventricular ejection fraction (LVEF) at the same anatomic location
in different mice. At least three consecutive beats were evaluated.

Histology And TUNEL Assay
The mice were anesthetized by 1% pentobarbital sodium injected subcutaneously. To remove the blood
from the heart, the right atrial appendage was cut, normal saline and 4% neutral formaldehyde were
sequentially perfused at the apex part of the heart. After the removing of blood, the heart was harvested
and were �xed with 10% formalin (Well Biotech) for the para�n embedding. H&E staining was performed
in para�n embedding tissues. For TdTmediated dUTP Nick-End Labeling (TUNEL) examination, hearts
were �xed with 4% paraformaldehyde for 6-12 hours and incubated overnight in 30% sucrose to prepare
frozen tissue. A TUNEL kit (Roche) was used to perform the assay. According the manufacturer’s
instructions, TdT and dUTP were mixed at a ratio of 1:9 as for working solution. The tissue section was
covered by working solution and incubated in a 37 °C incubator for 2 h. Then the slices were washed with
PBS for three times. After removing PBS, DAPI dye solution (Abcam) was added to the tissue and
incubated for 10 min and observed under the �uorescence microscope (Leica). The entire procedures
were performed at dark condition.

Western Blot Analysis
Heart tissues were cut into pieces and add moderate RIPA lysis buffer (Beyotime Biotechnology) and then
the tissues were homogenized by ultrasonication by applying three cycles of 3 sec each of ultrasound.
After homogenization, samples were put on lysis for 45 min at 4℃. After that, the lysed tissues were
centrifuged at 14000 g for 25 minutes and the supernatant was collected. The protein concentration in
the supernatant fraction was calculated by using BCA protein assay kit (Beyotime Biotechnology).
Equivalent masses of proteins were diluted in sample loading buffer and heated for 5 minutes at 95℃.
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Proteins were running on a 10% SDS–polyacrylamide gel and transferred onto polyvinylidene di�uoride
membranes. Membranes were then incubated with primary antibodies in a dilation of 1:1000: GAPDH
(ab8245, Abcam), BCL-2 (Cell Signaling), BAX (Cell Signaling). Then, the membranes were incubated with
a 1:6000 dilution goat anti-rabbit secondary antibodies (Biotech Well) for 1 hour at room temperature.
Bands were detected by the Super Signal chemiluminescence reagent substrate (Millipore), and
quantitative estimation of the bands’ intensity was performed by using Image J software.

Statistical analysis
Three mice per group were used for the histological analyses of protein and the results are expressed as
the mean ± SD. Statistical analysis was performed by GraphPad Prism 6 software. Two-tailed Student's t
tests were used to compare two groups, and one‐way ANOVA followed by Tukey's posthoc test was used
for the comparison between two groups or more. Differences were considered signi�cant at P < 0.05.

Results

Establishment of animal models
Forty-�ve male Kunming mice were used to establish an AMI or sham model. The design diagram of this
study was illustrated in Fig. 1. Four mice died immediately after ligation of the anterior descending
coronary artery, three of them caused by hemorrhagic shock due to a deep puncture of the heart during
the needle insertion, and one of them caused accidentally touched a blood vessel during extrusion of the
heart. One mouse of each AMI and T-AMI group was died on the second day of the operation, and two
mice of AMI group died on the third day after the operation.

Results Of M-mode Echocardiography
To evaluate the success of the AMI model, LVEF was measured with two-dimensional, high-resolution
echocardiography on D3 and D7. Representative echocardiographic images of infarcted heart of each
group on D3 and D7 (Fig. 2A). LVEF was signi�cantly reduced at D3 (42.67 ± 2.51%) and D7 (27.71 ± 
2.52%) compared with the sham group (71.00 ± 2.65%) (Fig. 2B), indicating that the AMI model was
successfully established.

In Vivo Micro-SPECT/CT
Radiochemical purity of 99mTc-duramycin was 96–98%, as analyzed by radio-HPLC. In vivo micro-
SPECT/CT imaging showed the 99mTc-duramycin mainly accumulated in the area of kidneys and bladder,
but the liver and myocardial background showed low uptake after 3-hour injection. 99mTc-duramycin
uptake allowed noninvasive visualization for myocardial necrosis, and had no positive imaging in
myocardium with visual analysis (Fig. 3). The results of semi-quantitative SPECT/CT, expressed as
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lesion-to-normal myocardial tissue ratio (L/N), also showed that the uptake of myocardial death in AMI
group had signi�cantly higher radioactivity than sham group on D1 (L/N: 2.62 versus 1.09) and D3 (L/N:
3.89 versus 1.14). The mean value of semi-quantitative in sham group were 1.09 on D1, 1.14 on D3 and
1.10 on D7. Furthermore, there wasn’t radioactive uptake in the area of infarction region from the 99mTc-
linear-duramycin imaging (Fig. 4).

Moreover, the uptake of 99mTc-duramycin in the myocardial infarction area reached at peak on D3 in both
AMI group and T-AMI group. There was just little uptake of 99mTc-duramycin in infarcted region on D7.
For the up-taking of 99mTc-duramycin in infarcted region, the mean value of semi-quantitative analysis in
AMI and T-AMI group were (2.62, 3.89 and 1.20) and (2.20, 2.97 and 1.30) at D1, D3 and D7, respectively
after MI. Based on the visual analysis, we found that the tracer uptake was lower in T-AMI group mice in
infracted region at D1 (L/N: 2.2 versus 2.62) than that of AMI group mice at. D3 (L/N: 2.97 versus 3.89).

Histological Evaluation
Morphological analysis of infarcted myocardium on D1, D3 and D7 post-injury was performed using H&E
staining (Fig. 5). Many immune cells, necrotic myocardial cells, loss of muscle �ber integrity and �brosis
were observed on D1, D3 and D7 compared to those in sham group. From the Fig. 5 it was also observed
that more extent of damage in AMI group at D3 as more numbers of immune cells and necrotic
myocardial cells were compare to other two groups.

Apoptotic Evaluation
To evaluate the apoptosis in the infarcted heart tissue, to check the expression level of apoptosis related
protein BCL-2 and BAX TUNEL staining assay and Western blot were performed on D1, D3 and D7 of
post-injury. The representative TUNEL staining images of infarcted heart for the mice on D1, D3 and D7
were shown in Fig. 6A. Quantitation of TUNEL+ cells in infarcted heart of each group was also shown in
Fig. 6B. TUNEL staining assay showed that MI induced the apoptosis of the myocardial cells, and
TUNEL+ cells reached to the peak on D3 after MI. In addition to these analyses, expression level of anti-
apoptotic protein BCL-2 and pro-apoptotic protein was also estimated by using Western blot (Fig. 6C)
Western blot image showed there is upregulation of pro-apoptotic protein and downregulation of anti-
apoptotic BCL-2 protein in the infarcted heart samples of AMI group mice on D1, D3 and D7 post-MI
whereas reversed order was observed in T-AMI group mice at respective days after MI (Fig. 6C). Protein
level of BCL-2 and BAX in infarcted heart samples of mice on D1, D3 and D7 were quanti�ed by Image J
software and the result was shown in Fig. 6D. As same as the TUNEL result, it found that MI increases the
expression of pro-apoptotic protein BAX and decreased the expression of anti-apoptotic protein BCL-2.
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Atorvastatin Decreases The Myocardial Apoptosis After
Myocardial Infarction
The mice were treated with atorvastatin after myocardial infarction. LVEF was signi�cantly increased on
D3 (50.00 ± 2.10% vs 42.67 ± 2.51%) and D7 (37.33 ± 2.23% vs 27.71 ± 2.52%) compared to sham group
after MI (Fig. 2). H&E staining showed that treatment of atorvastatin attenuated the myocardial injury
after MI with the decreasing number of immune cells and necrotic myocardial cells (Fig. 5). Furthermore,
the number of TUNEL positive cells decreased signi�cantly on D3 (37.00 ± 3.01 vs 51.00 ± 3.61) and D7
(21.67 ± 2.08 vs 27.65 ± 2.51) post-MI after atorvastatin treatment (Fig. 6B). Additionally, atorvastatin
increased the expression level of anti-apoptotic protein BCL-2 and decreased the expression level of pro-
apoptotic protein (Fig. 6C). These data illustrated that atorvastatin attenuated the dysfunction of
infarcted myocardium by its anti-in�ammatory and anti-apoptotic effect, as shown in Fig. 6.

Discussion
After the coronary artery occlusion, ischemia and hypoxia of myocardial cell lead to substantial
myocardial cell death, including apoptosis and necrosis, following with changes in ventricular structure
and function, and eventually result in heart failure [19]. In this study, a mouse model of acute myocardial
infarction was successfully established by ligating the left anterior descending coronary artery, cardiac
function was evaluated with echocardiography.

when cardiomyocytes are damaged, phospholipids of damaged cell membranes can be sensitive targets
to detect cell death [20, 21]. In acute myocardial ischemia, cardiomyocytes will undergo apoptosis and
necrosis, and phospholipid proteins including PE and PS are the ectropion of the surface of the cell
membrane. The cell membrane eversion of each apoptotic and necrotic cell can provide a rich of
phospholipid protein binding sites [22–24]. Our previous research results showed that 99mTc-duramycin
has higher speci�city and a�nity for apoptotic cells, lower blood background signals by comparing with
99mTc-Annexin V [11]. Studies displayed that mammalian cell membranes with abundant PE, was 5–6
times number with regard to that of PS [25]. Therefore, this study selected 99mTc-duramycin imaging to
monitor the myocardial cell death in acute myocardial injury. The results revealed that 99mTc-duramycin
imaging had radioactive concentration in the myocardial infarction area of   the model (AMI and T-AMI)
group, but no signi�cant radioactive concentration in the corresponding sham group. In addition, 99mTc-
linear-duramycin imaging showed no radioactive uptake in the area of infarction region, con�rming
99mTc-duramycin speci�c uptake. Although the result of this study was similar to other �ndings, where
the 99mTc-duramycin is predominantly excreted through the urinary system with relatively low systemic
and hepatic background in its mouse model [13, 26]. Hence, this study indicated that 99mTc-duramycin
enabled the detection of myocardial cell death effectively. These in vivo properties suggest that 99mTc-
duramycin is a suitable molecular imaging agent for kinds of diseases in the cardiovascular system.
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Regardless of the AMI group or the T-AMI group, the uptake of 99mTc-duramycin in the myocardial
infarction area reached the peak on the third day after surgery. There was little uptake of 99mTc-
duramycin in infarcted region on D7 after MI. The pathological H&E staining results showed that the area
of myocardial death was the largest on D3 after myocardial infarction, compared with that on D1 and D7.
Similarly, the result of the TUNEL staining assay also displayed that most apoptotic �uorescent staining
signal was found on D3. To some extent, the pathology and imaging results were consistent, which
revealed that 99mTc-duramycin imaging in vivo dynamic monitoring of myocardial cell death in acute
myocardial injury is feasible. However, some studies have shown that myocardial apoptosis is most
prominent on D1 after myocardial infarction [27, 28]. The possible cause is that 99mTc-duramycin imaging
cannot recognize apoptosis and necrosis. Regardless of myocardial cell apoptosis and necrosis,
phospholipid proteins including PE can be valgus to the outside of the cell membrane for bind 99mTc-
duramycin.

Both AMI animal models and humans showed increased myocardial apoptosis in myocardial infarction,
with BAX protein up-regulation and BCL2 protein down-regulation [29, 30]. Therefore, it is suggested that
inhibition of apoptosis is an effective method to prevent myocardial infarction. Statins can reduce
cardiomyocyte apoptosis by reducing the expression of TNF-α, and TRB3 in myocardial cells, inhibit
ventricular remodeling after AMI, and improve cardiac function [4, 31–32]. In this study, the radioactive
concentration signal of the 99mTc-duramycin imaging in the statin treatment group was lower than that in
the corresponding AMI group by visual analysis. The T-AMI group showed decreased tracer uptake
compared to AMI mice in infarcted region at D1 (L/N: 2.2 versus 2.62) and D3 (L/N: 2.97 versus 3.89).
This suggests that the number of myocardial deaths in the mice of T-AMI group was less than that in the
corresponding AMI group. Further, the results of pathological and TUNEL assay were also veri�ed by the
imaging results, that the MI range of T-AMI group is less than that of AMI group. BCL-2 can inhibit
apoptosis, while promotes apoptosis. In this study, we also found that atorvastatin intervention can
reduce the death of myocardial cells after myocardial infarction, with up-regulate the anti-apoptotic
molecule BCL-2 and down-regulate the pro-apoptotic BAX protein. The results displayed that 99mTc-
duramycin imaging can be applied to the evaluation of the e�cacy of atorvastatin in the treatment of
myocardial infarction. This will provide powerful imaging guidance for in vivo evaluating new drugs for
treating myocardial infarction in the future.

A limitation of this study is impossible to realize a one-to-one comparison analysis between imaging
results and pathological results and TUNEL assay. In this study, 99mTc-duramycin imaging was applied to
continuous dynamic monitoring of myocardial cell death in myocardial infarction. Mice couldn’t be
sacri�ced on D1 and D7. Other mice in the same group at the corresponding time point had no choice but
to select for pathological analysis and TUNEL assay.

Conclusions
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This study demonstrated that 99mTc-Duramycin SPECT/CT imaging allowed for non-invasively
monitoring myocardial cell death in a mouse model of acute myocardial infarction. Furthermore, this
investigation and analysis could be used to assess and verify anti-apoptotic effect of atorvastatin for
cardioprotection by in vivo molecular imaging.
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Figure 1

Study design �ow chart.
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Figure 2

Assessment of myocardial function after myocardial infarction by M-mode echocardiography. (A)
Representative echocardiographic images of infarcted heart of the AMI and T-AMI group mice on D3 and
D7. (B) Quantitation of LVEF of the AMI, T-AMI and sham group mice on 3 days and 7 days after ligation.
LVEF was signi�cantly reduced on D3 (42.67±2.51%) and D7 (27.71±2.52%) compared with the sham
group (71.00±2.65%), p ≤ 0.01. Atorvastatin treatment signi�cantly increased LVEF level on D3
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(50.00±2.10% vs 42.67±2.51%, p ≤ 0.05) and D7 (37.33±2.23% vs 27.71±2.52%, p ≤ 0.01) compared with
AMI group after MI. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001, error bars represent the mean ± SD.

Figure 3

The in-vivo imaging of 99mTc-Duramycin SPECT/CT for non-invasively monitoring myocardial cell
apoptosis in a mouse model of acute myocardial infarction and assess anti-apoptosis effect of
atorvastatin. a, Micro-SPECT/CT sagittal images. b, Micro-SPECT/CT coronal images. c, Micro-SPECT/CT
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axial images. The white arrow represented the uptake of 99mTc-Duramycin in myocardial death, and the
white triangle displayed the uptake of 99mTc-Duramycin in death of thoracic surgical area.

Figure 4

The 99mTc-duramycin (A) and 99mTc-linear-duramycin (B) of micro-SPECT/CT images in the AMI group.
The white arrow represented the uptake of 99mTc-Duramycin in myocardial death.
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Figure 5

Histological analysis of myocardium injury after myocardial infarction. Representative H.E staining
images of infarcted heart of the AMI and T-AMI group mice on D1, D3 and D7. Numerous immune cells,
necrotic myocardial cells, loss of muscle �ber integrity and �brosis were seen on D1, D3 and D7 post-MI
compared to those in sham group. Atorvastatin attenuate the myocardial injury after MI for decreasing
number of immune cells and necrotic myocardial cells.
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Figure 6

Evaluation of myocardial cells apoptosis after myocardial infarction. (A) Representative TUNEL staining
images of infarcted heart of the AMI and T-AMI group mice at D1, D3 and D7. (B) Quantitation of
TUNNEL+ cells in infarcted heart of the AMI and T-AMI group mice at D1, D3 and D7 after ligation. (C)
Western blot analysis of BCL-2 and BAX in infarcted heart from the AMI and T-AMI group mice at D1, D3
and D7. The results from independent preparations are shown. (D) Protein levels of BCL-2 and in
infarcted heart at D1, D3 and D7 were quanti�ed by Image J software. *P < 0.05, **P < 0.01, ***P < 0.001,
****P < 0.0001, error bars represent the mean ± SD.


