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Abstract. Purpose: To study the effect of hypobaric hypoxia on the oxidative-antioxidant system  

of volleyball players, and to provide a safe and reliable clinical treatment for cardiovascular disease.  
Method: Eight volleyball athletes trained on low altitude and low oxygen in a plateau on May 12, 

2017 were listed as observation group, and 20 athletes trained in normothermic normoxia were 
selected. (P <0.05). The levels of superoxide dismutase (SOD) and catalase (CAT) in the brain 

tissue of the two groups were significantly higher than those in the control group (P <0.05), and the 
levels of mitochondrial malondialdehyde (MDA) And myocardial mitochondrial free Ca

2 +
 levels. 

Result: The levels of SOD and CAT in the observation group were lower than those in the control 
group (P <0.05), and the level of SOD and CAT in the observation group was the highest (P <0.05). 

The expression of Cygb in the observation group was higher than that in the control group. The 
level of Cygb in the observation group was higher than that in the control group (P <0.05, t = 

2.8676). The myocardial mitochondrial free Ca2 + level in the observation group was lower than 
that in the control group, P < 0.05, t = 5.8190. Conclusion: Volleyball player's oxidation-oxidation 

system is related to the generation of oxygen free radicals. It can be judged by monitoring the 
parameters such as SOD, CAT, Cygb, MDA, ATP, Ca

2 +
 and other indicators in the brain tissue 

during the daily life signs of athletes. According to the principle of relevance, take CIHH for 
treatment. 

Introduction 

In 1956, American scholars put forward the theory of free radical damage, the theory pointed out: 

"aerobic cell metabolism in the process of superoxide free radicals can cause tissue cell damage and 
aging[1-4]." Free radicals play an important role in human signal transduction, and once damaged, 

it is bound to affect gene expression. At the same time, the free radicals of the human body will be a 
variety of biological macromolecules attack, resulting in lipid peroxidation, DNA damage and other 

related oxidative damage, and even induced gene mutation, leading to abnormal differentiation of 
healthy cells into cancer cells. Therefore, maintaining the low concentration of free radicals is the 

key to avoid the above phenomenon. It is the importance of the presence of antioxidant systems in 
the human body[5-9]. The antioxidant system can effectively remove free radicals and ensure that 

free radicals are in the dynamic equilibrium of generation and removal. 
However, some studies have shown that low-pressure hypoxia has a significant impact on the 

body's antioxidant system. To confirm the reliability of this conclusion, 100 volleyball players were 
selected as the research object. The detailed process is as follows: 

Materials and Methods 

General Materials 

80 athletes who were trained in low altitude and low oxygen training on a plateau on May 12, 2017 
were listed as observation group. The athletes with low and low oxygen training for 6 hours were 

classified as observation group (Ⅰ), all female, aged 16-27 (21 ± 3.0) years old; the low-pressure 

hypoxia training 12h athletes as observation group (Ⅱ), are women, aged 16-28 years, the average 

age (21 ± 3.2) years; will be one of the low-pressure The average age (21 ± 2.7) years was the age 

of 16-25 years old. The athletes with low-pressure and low-oxygen training were listed as 

observation group (Ⅳ) Female, aged 16-26 years, mean age (21 ± 2.9) years old. Each group of 20 
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cases. Twenty normal athletes who were trained in normoxic exercise were all female, aged 17-28 

years, with an average age of (22 ± 2.8) years. There was no statistically significant difference 
between the above groups, which was not statistically significant (P> 0.05). 

Method 

SOD was measured by SOD kit; CAT was measured by CAT kit. (The above kit is provided by 

Jiangsu Baolai Biotechnology Co., Ltd.) 
The expression level of Cygb in brain tissue was detected by RT-PCR. The level and 

completeness of RNA were determined by agarose gel electrophoresis and spectrophotometry. The 
mitochondrial ultrastructure was observed by JEM1200EX transmission electron microscopy. The 

mitochondrial ATP levels were measured by biochemical luminescence. 
Observe Indicators 

(1) The levels of related molecules in SOD and CAT brain tissues were compared. (2) The 
expression of Cygb was compared between the two groups. (3) The myocardial mitochondrial MDA 

levels were compared between the two groups. (4) The myocardial mitochondrial ATP levels were 
compared between the two groups. (5) Compare the two groups’ myocardial mitochondrial free Ca

2 

+
 levels. 

1.4 Statistical Processing 

The data in the study were expressed as (%), and the data were calculated by ( sx  ) using the 
statistical software SPSS19.0. The χ2 and t tests were used for the significance test. If the test result 

was P <0.05, the difference was Statistical significance. 

Results  

A Comparison of the Levels of Related Molecules in Brain Tissue of Volleyball Players 

It can be known from statistical comparison that: (1) The levels of SOD and CAT in the observation 

group were lower than those in the control group, the difference was significant (P <0.05) (2) The 

levels of SOD and CAT in the observation group (Ⅰ), (Ⅱ), (Ⅲ) and (Ⅳ) were the highest in the 

observation group (P <0.05). See Table 1 for details.  

 
Table 1 A Comparative of the Levels of Related Molecules in Brain Tissue of Volleyball Players

（ sx  ） 

Group Number of 

cases 
SOD（U/mg） CAT（U/g） 

Control 
group 

20 137.743±4.889 119.041±18.948 

Observatio
n group (I) 

20 123.416±9.118 30.155±3.675 

Observatio
n group 

(II) 

20 114.491±6.662 21.387±3.011 

Observatio

n group 
(III) 

20 105.582±2.452 16.254±1.788 

Observatio
n group 

(IV) 

20 95.541±6.652 10.329±2.254 

 

Comparison of Cygb expression in brain tissue of different volleyball players 

It can be known from statistical comparison that: (1) The expression of Cygb in the observation 

group was higher than that in the control group, the difference was significant (P <0.05); (2) The 

expression of Cygb in the observation group (Ⅳ) was the highest in the observation group (Ⅰ), 

(Ⅱ), (Ⅲ) and (Ⅳ), and the difference was significant (P <0.05). See Table 2 for details. 
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Table 2 Comparison of Cygb expression in brain tissue of different volleyball players（ sx  ） 

Group Number of cases Cygb 

Control group 20 0.472±0.096 
Observation 

group (I) 

20 0.541±0.094 

Observation 

group (II) 

20 0.769±0.103 

Observation 

group (III) 

20 1.014±0.090 

Observation 

group (IV) 

20 1.060±0.098 

 
Effects of hypobaric hypoxia on myocardial mitochondrial MDA levels in volleyball players 

It can be known from statistical comparison that compared with the control group, the levels of 
myocardial mitochondrial MDA in the observation group were significantly lower than those in the 

control group (P <0.05, t = 2.8676). See Table 3 for details. 
 

Table 3 Effects of hypobaric hypoxia on myocardial mitochondrial MDA levels in volleyball 
players 

Group Number of cases MDA

（nmol/mg） 

Control group 20 3.1341±0.8463 
Observation 

group 

80 4.2750±1.7232 

t - 2.8676 

P - ＜0.05 

 
Effects of Hypobaric Hypoxia on Myocardial Mitochondrial ATP Level in Volleyball 

Players 

It can be known from statistical comparison that compared with the control group, the 

myocardial mitochondrial ATP level in the observation group was significantly lower than that in 
the control group (P <0.05, t = 6.4589). See Table 4 for details. 

 
Table 4 Effects of Hypobaric Hypoxia on Myocardial Mitochondrial ATP Level in Volleyball 

Players 

Group Number of cases ATP（ng/mg） 

Control group 20 260.8065±66.9083 
Observation 

group 

80 178.4334±46.385 

t - 6.4589 

P - ＜0.05 

Discussion 

Effects of Hypobaric Hypoxia on SOD and CAT in Brain Tissue of Volleyball Players 

In healthy cells, SOD is the first line of defense for the free radical scavenging system, which 
effectively converts O2 to H2O2, and as the second line of defense for the removal of the system, the 

purpose is to remove the H2O2 produced in the first line of defense. When the two combined, the 
body of free radicals in order to achieve a stable dynamic balance. Therefore, SOD and CAT is an 

important indicator of the detection of free radicals[10-11]. 
Once the body in a low-pressure hypoxia state, free radicals increased rapidly, triggering chain 

Advances in Computer Science Research, volume 83

26



lipid peroxidation reaction and produce MDA, and then damage the cell membrane. With the 

increase in MDA, the greater the degree of brain damage. Therefore, control of SOD and CAT 
levels is the key to detecting changes in athlete signs under hypobaric hypoxia. In this study, as 

shown in Table 1, the levels of SOD and CAT in the volleyball group were significantly changed 
after low-pressure hypoxia training: the SOD and CAT levels in the observation group were 

significantly lower than those in the control group, P <0.05 The Therefore, the level of oxygen free 
radicals in the observation group was significantly higher than that in the control group, the level of 

MDA was significantly increased and the degree of brain tissue damage was greater than that of the 

control group. (I), (Ⅱ), (Ⅲ) and (Ⅳ) were observed in the observation group (I), and the levels of 

SOD and CAT decreased with the prolongation of low-pressure hypoxia training time. SOD level 

was (123.416 ± 9.118) (U / mg), which was significantly higher than that of observation group 
(95.541 ± 6.652) (U / mg), P <0.05; CAT (30.155 ± (U / g), which was significantly higher than that 

of observation group (10.329 ± 2.254) (U / g), P <0.05. The levels of myocardial mitochondrial 
MDA in the observation group were significantly higher than those in the control group (P <0.05, t 

= 2.8676) (Table 3). Therefore, through this study can prove that low-pressure hypoxia can lead to 
volleyball players free radical scavenging system is broken, and then cause brain tissue damage[12].  

3.2 Effects of Hypobaric Hypoxia on Cygb Expression in Brain Tissue of Volleyball Players 
As a kind of globulin, Cygb can store and transport oxygen, its level can directly reflect the 

oxygen content of brain tissue. If the expression of Cygb was detected in the brain tissue, there was 
hypoxia in the brain tissue. Another study found that with the prolongation of cerebral hypoxia, 

Cygb expression levels gradually increased. In the present study, the level of Cygb expression in the 
control group was (0.472 ± 0.096), (0.541 ± 0.094) in the observation group and (0.769 ± 0.103) in 

the observation group, (P <0.05). The expression of Cygb in the observation group was higher than 
that in the control group (P <0.05). The expression of Cygb in the observation group was higher 

than that in the control group (1.06 ± 0.090) ) And (Ⅳ). The expression of Cygb in observation 

group (Ⅳ) was the highest (P <0.05). Thus, Cygb as a nuclear transcription factor into the nucleus, 

and thus the expression of other genes has had an impact. 
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