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I. INTRODUCTION 
 

Peroxiredoxin 6 (Prdx6) is a 25 kDa protein composed of 224 amino acids. Oxidative stress is an 

effective inducer of Prdx6 expression, and Prdx6 plays an important role in protecting the body from 

oxidative stress due to its antioxidant properties and then affects meat quality [1,2]. A previous study 

has found that oxidative stress increases the degree of membrane permeability transport pore (MPTP) 

openness and leads to mitochondrial dysfunction [3]. Prdx6 is closely related to mitochondrial REDOX 

balance. Environmental changes of hypoxia and ischemia after slaughter promote the translocation of 

Prdx6 from the cytoplasm to mitochondria and its accumulation in mitochondria can reduce 

mitochondrial function damage caused by reactive oxygen species (ROS) [4]. In this article, the 

influence of Prdx6 on MPTP was analysed and the protective effect of Prdx6 on mitochondria was 

elucidated. 

 

II. MATERIALS AND METHODS 
 

Six Simmental crossbred cattle were selected and slaughtered in a standard process. The longissimus 

dorsi were taken out within 30 min from bleeding and cut and soaked in N-acetyl-L-cysteine solution 

(NAC, inhibiting oxidative stress treatment group), mercaptosuccinic acid solution (MA, inhibiting 

Prdx6 NSGPx activity treatment group), hydrogen peroxide solution (H2O2, enhancing oxidative stress 

treatment group), and physiological saline as a control separately. Samples (0.40 g) were minced finely 

and 4 ml mitochondrial separation solution (300 mM sucrose, 10 mM Tris-HCl, 1 mM EDTA, 0.5% (w 

/ v) BSA, pH 7.4) was added and homogenized with a tissue grinder. The homogenate was centrifuged 

for 20 min at 2000 × g, and the obtained supernatant was centrifuged again for 20 min at 12000 × g 

to isolate mitochondrial proteins. Then 1 ml of cold suspension buffer (300 mM sucrose, 10 mM Tris-

HCl, 1 mM EDTA, pH 7.4) was added to the pellet, and the concentration of mitochondrial proteins 

was determined using a BCA kit. The buffer solution was added to adjust the mitochondrial protein 

concentration to 1 mg / mL. A 900 μl mitochondrial solution was added into 2.1 ml test media (230 mM 

mannitol, 70 mM sucrose, 3 mM HEPES, pH 7.4), and incubated at room temperature for 3 min with 

3 ml test media as the control. The light absorption value was determined at 540 nm, and the higher 

the light absorption value, the lower the permeability of mitochondrial membrane. The data in this study 

were analysed using the SAS 9.0 mixed model. Incubation time (0, 12, 24, 72, 168 h), treatment 

methods (NAC, MA, H2O2, Control) and their interactions were used as fixed factors, and the number 

of beef cattle individuals was used as a random factor (n = 6) to conduct variance analysis of each 

index. P < 0.05 indicate there is a significant difference. 

 

III. RESULTS AND DISCUSSION 
 

The mitochondrial membrane phospholipid bilayer is vulnerable to ROS attack, which leads to lipid 

oxidation of unsaturated fatty acids and changes in membrane permeability. The oxidative damage to 

mitochondria will lead to a decrease in membrane permeability, and the degree of MPTP openness is 

usually used as an important index to measure the degree of mitochondrial damage. Figure 1 shows 

the effect of NAC, MA, and H2O2 treatments on MPTP openness during postmortem aging. The lower 

the mitochondrial optical density, the higher the MPTP openness. As is shown, with the extension of 

incubation time, the optical density of each treatment group showed a decreasing trend, indicating that 



the degree of MPTP openness gradually increased and reached the maximum value at 168 h after 

slaughter. At 12 to 168 h postmortem, the degree of MPTP openness in the NAC and control group 

significantly increased (P < 0.05), and the degree of MPTP openness in the NAC group was 

significantly lower than that in the control group (P < 0.05). The MPTP opening degree of the MA and 

H2O2 group had no significant change at 12 to 24 h after slaughter (P > 0.05), but the MPTP opening 

degree of the MA and H2O2 group were significantly increased with the extension of incubation time at 

24 to 168 h after slaughter (P < 0.05). At 12 to 72 h postmortem, the MPTP openness of H2O2 and MA 

group were significantly increased compared with the NAC group (P < 0.05), and there was no 

significant difference between the MA group and H2O2 group at 24 h postmortem (P > 0.05). There 

was no significant difference in MPTP openness among the MA group, H2O2 group, and control group 

at 168 h postmortem (P > 0.05).  

 

Figure 1. Effect of MA and oxidative stress on MPTP opening of beef during postmortem aging 
a-e: different letters indicate significant difference in incubation time of the same treatment (P < 0.05); w-z: 

different letters indicated significant difference in different treatments at the same incubation time (P < 0.05). 

IV. CONCLUSION 
 

The degree of mitochondrial damage in post-mortem meat was aggravated with the extension of 

incubation time, which might be caused by the change of hypoxia environment after slaughter. 

Inhibition of oxidative stress significantly reduced the degree of mitochondrial damage, inhibition of 

Prdx6 NSGPx activity and enhancement of oxidative stress treatment aggravated the degree of 

mitochondrial damage. Prdx6 NSGPx activity can maintain the normal function of mitochondria by 

preventing oxidative damage to mitochondria. 
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P incubation time < 0.01 
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