
mitochondrial function during MIR, the parameters as follows : 

mitochondrial respiratory function, Ca

2+

 concentration ([Ca

2+

]

m

), 

malondialdehyde (MDA) concentration, superoxide Dismutase (SOD) 

activity and adenosine triphosphate (ATP), adenosine diphosphate 

(ADP), adenosine monophosphate (AMP) content, the total amount 

of AMP (TAN), energy charge (EC) intervention, were dynamically 

observed basing on the model, which provided a theoretical support 

for strengthening the perioperative cardiac protection.

Materials and Methods

Drugs and animals

L-arginine, purchased from Sigma Corporation..�e 30 Japanese 
big-ear white rabbits, either male or female, weighting 2.0 ~ 3.0 kg, 
o�ered by Experimental Animal Center of Wenzhou Medical College. 
All animals received humane care in compliance with the European 
Convention on Animal Care. 

Model duplication

Intravenous anesthesia was administrated with urethane (1.0g/
kg), opened the chest and pericardium, ligated the le� coronary artery 
with thread at the very place which was near le� atrium about 5 mm 
to block the blood �ow to form ischemia model, then cut the thread 
to reperfuse for 20 min a�er 40 min - ligation to form MIR model [1]. 
�e alteration of ECG II was observed, the elevation of ST segment 
veri�ed the existence of ischemia, and the deepening and widening Q 
wave meant the formation of reperfusion.

Experimental groups

�e experimental rabbits were randomly divided into 3 groups (n 
= 10). In control group, the le� ventricle coronary artery was separated 
without ligation and then the rabbits were sacri�ced 1h later. In MIR 
group, the le� ventricle coronary artery was ligated with thread to 
form complete cessation of blood �ow for 40 min, and then 20 min-
reperfusion was performed. In L-Arg+MIR group, the L-Arg (100mg/
kg) was administrated earlier than 10 min before ligation for pre-
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������ ] m), malondialdehyde 
(MDA) concentration, superoxide dismutase (SOD) activity, myocardial adenosine triphosphate (ATP), Adenosine 
diphosphate (ADP), adenosine monophosphate (AMP) content, the total amount of AMP (TAN), and energy charge 
(EC), were respectively determined. 

Results:  The mitochondrial respiratory control rate (RCR), Ⅲ state respiration rate (V3), and SOD in L-Arg 
+MIR group were significantly higher than those of MIR group, while Ⅳ state respiration rate (V4), ([Ca2+]m, and MDA 
were significantly lower than those of MIR group, myocardial ATP, ADP, TNA and the EC were significantly higher 
than those of group MIR; when compared with the group C, there was no significant difference in terms of V3, V4, 
SOD, MDA, and AMP, TAN between the L-Arg +MIR group and control group (group C). 

Conclusion: It is indicated that L-arginine can reduce the level of the oxygen free radicals and attenuate calcium 
overload to improve the function of myocardial mitochondria during myocardial ischemia reperfusion injury.

Effect of L-arginine on Function of Mitochondria in Ischemia – 
Reperfusion Myocardial Cell in Rabbits
Dan Chen1

http://dx.doi.org/10.4172/scientificreports.106


Citation: Chen D, Zhou J, Ma Y, Chen H, Wang W, et al. (2012) Effect of L-arginine on Function of Mitochondria in Ischemia – Reperfusion Myocardial 
Cell in Rabbits. 1: 106. doi:10.4172/scientificreports.106

Page 2 of 3

Volume 1 • Issue 1 • 2012

treatment via intravenous injection, and the period of reperfusion was 
same to MIR group. �e blood sample and myocardial tissues were 
taken quickly a�er the reperfusion 20 min.

Isolated mitochondria 

Mitochondria was isolated with sucrose gradient centrifugation. 
�e components of the bu�er as follows: sucrose (0.25 mol/L), Tris-
hydrochloric acid bu�er (10 mmol/L), pH 7.4 (prepared by deionized 
water). �e operation was �nished under the condition of 4°C and 
lasted 1h at least.

Mitochondrial respiratory function  

Take sodium and sodium glutamate as the substrate, and apply 
BOM3 equipment to measure the oxygen consumption of myocardium 
for determining the function of mitochondrial respiratory and 
calculating the RCR and the respiratory rates of state Ⅲ and Ⅳ (V3,V4) 
[6].

Statistical analysis

Data are presented as mean ± SE. Statistical analysis was performed 
using a one-way ANOVA. �e exclusion of a normality (P > 0.05), the 
relation of data was analyzed by Peason Correlation Procedure.

Results
L-arginine on mitochondrial respiratory function  In MIR 

group, RCR, V3 were signi�cantly lower than those of control group 
(P < 0.01), V4 signi�cantly higher than that of control group (P < 0.01); 
RCR, V3 of L-Arg+MIR group were much higher than those of MIR 
group (P < 0.01 and P < 0.01), V4 obviously lower than that of MIR 
group (P < 0.05), and V3, V4 in control group showed no signi�cant 
di�erences (Table 1). 

L-arginine on mitochondrial Ca2 +, MDA, SOD levels SOD 
activity in the MIR group was much lower than that of control group 
(P < 0.01), and the concentration of free Ca2 +, MDA was much higher 
than that of control group (P < 0.01); the activity of SOD of L-Arg+MIR 
group was signi�cantly higher than that of MIR group (P < 0.05), Ca2 +, 
MDA levels were signi�cantly lower than that of the group R (P < 0.05 
and P < 0.01), and the activity of SOD, the content of MDA in control 
group showed no signi�cant di�erences (Table 2).

L-arginine on myocardial EC, ATP, ADP, AMP and TAN levels 
ATP, ADP, TAN and the EC of MIR group were signi�cantly lower 
than those of control group (P < 0.01), AMP was signi�cantly higher 
than that of control group (P < 0.05); ATP, ADP, TAN and the EC of 
L-Arg+MIR group were signi�cantly higher than those of group MIR 
group( P < 0.01), AMP of MIR group showed no signi�cant di�erence 
(P > 0.05), while ATP, ADP, EC were still lower than those of control 
group (P < 0.05 and P < 0.01) (Table 3).

Myocardium of the relationship between the various indicators 
Linear correlation analysis showed that there was obviously negative 
correlation between the concentration of Ca2 + and RCR, EC of 
myocardial mitochondrial a�er 20-min reperfusion; the correlation 
coe�cients were -0.631, -0.587, -0.612, 0.576, P < 0.01, “0.01,” 0.01, 
“0.01 respectively; there was also obviously negative correlation 
between the concentration of MDA in myocardial mitochondrial and 
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