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Abstract 

Introduction: Sanda is a modern unarmed combat sport that 

developed from traditional wushu techniques, and primarily 

makes use of punching, kicking, throwing, wrestling and 

defensive techniques. The effects of antioxidant supplements 

on immune responses to this sport are unclear; thus the aim 

of present study was to investigate the effects of vitamin C 

and E supplementation on immune responses to a 

competition bout of sanda. 

Material & Methods: Eighteen elite sanda athletes were 

assigned either an experimental (200 mg of vitamin C and 

400 IU of vitamin E; n=9) or a placebo group (Same dosage 

of juice powder; n=9) using a double-blind research design. 

Experimental group received the antioxidant supplements for 

a week before the competition. Thereafter, athletes in each 

weight categories competed together according with the rules 

of International Wushu Federation (IWUF) 2016. Blood 

samples were taken before and immediately after the 

competition. 
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Results: The data revealed that C-reactive protein (CRP) 

levels were lower significantly in the experimental group than 

the placebo group (1.1 ± 0.6 vs. 1.6 ± 0.9 pg/dl; P = 0.001). 

For white blood cells (WBC, 8777.7 ± 100.5 vs. 9466.6 ± 

972.1 n/mm3; P = 0.4), neutrophils (50.7 ± 6.4% vs. 49.0 ± 

7.8%; P = 0.4), monocytes (3.2 ± 1.6% vs. 3.6 ± 1.6%; P = 

0.7), lymphocytes (43.6 ± 7.3% vs. 44.6 ± 7.5%; P = 0.6) 

and eosinophils (1.4 ± 0.5% vs. 1.6 ± 0.7%; P = 0.6) no 

significant differences were observed between the 

experimental and the placebo group. 

Conclusions: According to the study results, vitamin C and 

E supplementation may have potential to enhance immune 

functions in sanda athletes. 

Keywords: Antioxidants, Wushu, Sanda, Immune system, 

Inflammation 

1. Introduction 

Sanda is a main manifestation of Chinese martial arts, it is also called 

“Sanshou”, and called as “Xiangbo”, “Shoubo”, and “Jiji”, etc. Sanda, is 

a form of Chinese boxing. It is a martial art which was originally 

developed by the Chinese military based on combining the study and 

practices of traditional Kung fu with modern combat fighting techniques. 

Sanda is a highly confrontational sport. It combines full-contact 

kickboxing, which includes close range and rapid successive punches and 

kicks, with wrestling, takedowns, throws, sweeps, kick catches, and, in 

some competitions, even elbow and knee strikes. Its rapid development 

has recently led to the establishment of the Chinese National 

Championships, the World Championships, and the World Cup (1).  

Injuries in martial arts have been reported in many previous studies. For 

instance, Emami et al. (2017) reported a high prevalence of injuries 

affecting different parts of the body in wushu athletes. They noted that 

about two third (65.45%) of wushu players had one or more injuries 

during the previous year. Severe injuries were most commonly located in 

the head/neck and knee/tibia areas, and inflammation was more 
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prevalent than the other types of injuries (2). Yiemsiri et al. (2014), also 

indicated that wushu is associated with higher rates of injury relative to 

other martial arts, because wushu is a combat sport where each player 

attacks his opponents to score points (3). In another study, Moghadasi 

et al. (2012) showed that the pro-inflammatory markers were lower in 

the swimmers in compare to the combat sports such as soccer and karate 

(4).  

Several antioxidants have been introduced to protect the cells from free 

radicals and inflammation such as vitamins C and E, carotenoids, and 

flavonoids (5,6). Of course, antioxidant vitamins C and E are among the 

most commonly used antioxidants, as sports supplements (7). The use of 

antioxidant supplements can delay inflammation and oxidative stress 

that is caused by the effect of exercise on blood and skeletal muscle 

(8,9). A similar study reveals that pretreatment with vitamin C but not 

vitamin E can reduce C-reactive protein (CRP) among individuals with 

high levels of CRP (10). However, in another study, it has been 

concluded that 15-days vitamin C and E supplementation had no 

significant effect on the levels of CRP, IL-6, cortisol, lymphocyte, and 

lactate at rest, immediately and 1h after a session of aerobic training 

(11). By our knowledge, although sanda popularity growth due to the 

efforts for bringing wushu to the Olympic Games, no study has explored 

immune response to the sanda competitions and the effects of 

antioxidant supplements on immune responses to sanda competitions are 

not well known. Understanding the effect of antioxidant supplements on 

immune responses to sanda competition is useful for these athletes and 

their coaches and it may improve athlete’s competitive performance. 

Thus the aim of present study was to investigate the effects of vitamin C 

and E supplementation on immune responses to a competition bout of 

sanda. 

2. Material & Methods  

Subjects 

Eighteen elite sanda athletes with a minimum of 2 years competitive 

experience participated volunteered to participate in this study. All the 

subjects were in complete physical health and the exclusion criteria 
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included non-compliance with research intervention, and those who had 

consumed dietary or vitamin supplements or exogenous anabolic–

androgenic steroids or other drugs, as stated in the anti-doping 

regulations, within the 6 weeks that preceded the study. Subjects were 

interviewed personally to ensure that they did not meet any obvious 

exclusion criteria. The subjects were informed about the experimental 

design and protocol and possible risks before signing the informed 

written consent form. The study was approved by the Marvdasht 

branch, Islamic Azad University Ethics Committee. The subjects were 

assigned either an experimental (n=9) or a placebo group (n=9) using a 

one-blind research design. Anthropometric characteristics of the subjects 

in each group are presented in the Table 1. 

Table 1. Anthropometric characteristics of the subjects (Mean ± SD)  

 Experimental Placebo 

Age (y) 22.6 ± 3.9 24.4 ± 1.5 

Height (cm) 176.8 ± 4.4 178.6 ± 3.0 

Body mass (Kg) 70.4 ± 13.1 70.3 ± 13.2 

BMI (Kg.m-2) 22.4 ± 3.8 21.9 ± 3.5 

Study supplements 

The subjects in the experimental group were given one tablet of 200 mg 

vitamin C (Modava daru, Iran) and a tablet of vitamin E 400 IU 

(Eurovital, Germany) for a week before the competition and the subjects 

in the placebo group were given capsules containing maltodextrine, 

noncaloric filled in empty capsules during the intervention. Both groups 

were advised to take the supplements and/or placebo capsules on a daily 

basis and after dinner. To improve the compliance, subjects were 

contacted more than three times a week to ensure that they had taken 

the supplements and/or placebo capsules which were provided on the 

weekly basis. 

Sanda competition 

After intake the supplements for a week, athletes in each weight 

categories [52 kg category (＞48kg to ≤52kg), 6kg category (＞52kg to 

≤56kg), 60kg category (＞56kg to ≤60kg), 65kg category (＞60kg to 

≤65kg), 70kg category (＞65kg to ≤70kg), 75kg category (＞70kg to 
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≤75kg), 80kg category (＞75kg to ≤80kg), 85kg category (＞80kg to 

≤85kg), and 90kg category (＞85kg to ≤90kg)] competed together 

according with the rules of International Wushu Federation (IWUF) 

2016. The competition was not performed for 48kg category (Under 

≤48kg) and over 90kg (＞90kg) in this study. Athletes in each weight 

categories competed together and who won two out of three rounds in a 

bout of fight would be adopted. Each round was last two minutes and 

one-minute break between rounds were considered. 

Biochemical analysis 

Blood samples were taken from an antecubital vein in the sitting 

position. Six milliliters blood from a vein was taken before and 

immediately after the competition. Serum was separated and frozen at ‒

20○C prior to analysis. White blood cells (WBC) differential count for 

neutrophils, lymphocytes, eosinophils, and monocytes was done by using 

automatic hematology analyzer Sysmex Kx-21. CRP levels were 

measured using turbidimetric assays. 

Statistical analysis 

Results were expressed as the mean ± SD and distributions of all 

variables were assessed for normality. Mean values of two groups in pre 

and post tests were compared by paired-samples t-test, Mann-Whitney 

U, Wilcoxon and independent-samples t-test for all variables. Statistical 

significance was accepted at P<0.05. 

3. Results 

Changes of WBC in response to vitamin C and E are presented in the 

Figure 1. Data indicated that WBC was increased significantly in the 

experimental and placebo group, however no significant differences were 

observed between two groups. 

Research results revealed that neutrophils were decreased significantly in 

the placebo group and it had not significant changes in the experimental 

group. No significant differences were observed between two groups 

(Figure 2). 
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Figure 1. Changes of WBC in the experimental and placebo group 

* Pre-post differences (P<0.05) 

 

Figure 2. Changes of neutrophils in the experimental and placebo group 

* Pre-post differences (P<0.05) 

As shown in the Figure 3, results indicated that lymphocytes were 

increased significantly in the placebo group and it had not significant 

changes in the experimental group. No significant differences were 

observed between two groups. 
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Figure 3. Changes of lymphocytes in the experimental and placebo group 

* Pre-post differences (P<0.05) 

Changes of monocytes in response to vitamin C and E are presented in 

the Figure 4. Data indicated that monocytes had not significant changes 

in response to antioxidant supplementation. No significant differences 

were observed between the experimental and placebo group. 

 

Figure 4. Changes of monocytes in the experimental and placebo group 

As shown in the Figure 5, results indicated that eosinophils had not 

significant changes in response to vitamin C and E supplementation. 
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Figure 5. Changes of eosinophils in the experimental and placebo group 

 

Research results revealed that CRP concentration decreased significantly 

in the experimental group in compare to the placebo group (Figure 6). 

 

Figure 6. Changes of CRP concentration in the experimental and placebo group 

* Pre-post differences (P<0.05) 

† Between group differences (P<0.05) 
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4. Discussion 

Sanda is a combat sport developed from wushu – frequently named 

kung-Fu – which involves striking actions, such as punches and kicks, 

and grappling actions, such as throwing (12). Emami et al. (2017) noted 

that inflammation is more prevalent than the other types of injuries 

among wushu athletes (2). Previous studies have shown that oral 

supplementation with antioxidants can attenuate the exercise-induced 

increase of inflammatory and pro-inflammatory markers (13-15). 

Antioxidant such as vitamin C and vitamin E, have been shown to 

attenuate oxidative stress at rest (16) as well as in response to exercise 

(17), the latter being a potent stimulus for increase formation of reactive 

oxygen species (ROS) in skeletal muscle (18). The present study was 

conducted to determine the effects of vitamin C and E supplementation 

on immune responses to a competition bout of sanda. 

Moghadasi et al. (2012) showed CRP levels were lower in the non-

contact sports in compare to the combat sports (4). Combat and 

anaerobic short term sports require much mechanical tension (19) and it 

seems that the contacts in such sports cause a chronic inflammation. 

The results of the present study in agreement with previous studies 

(10,20) revealed that CRP concentration were decreased significantly 

after the intake of vitamin C and E in the experimental group (38.8%) in 

compare to the placebo group. The impact of antioxidants on plasma 

CRP may be mediated by effects on upstream cytokines, in particular 

interleukin-1 (IL-1), tumor necrosis factor-alpha (TNF-α), and 

interleukin-6 (IL-6) which are the main inducers of the acute phase 

response (21). Hartel et al. (2004) found that vitamin C inhibited the 

lipopolysaccharide-induced IL-6 and TNF-α production, as well as IL-2 

production after phorbol 12-myristate 13-acetate/ionomycin stimulation 

(22). Those authors suggest several potential mechanisms, including both 

oxidative and non-oxidative processes (22). Oxidative damage leads to 

an inappropriate activation of the transcription factor nuclear factor 

kappa beta (NFκB) and subsequently to an overexpression of 

inflammatory proteins (23). Vitamin C has been shown to inhibit NFκB 

activation (24-27). On the other hand, some studies reported that they 

failed to find such an effect after intake of antioxidant supplements 

(11,28,29). For example, Hosseini et al. (2012) indicated that 15-days 
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vitamin C and E supplementation had no significant effect on exercise-

induced CRP (11). These discrepant results may be attributed to 

differences in study population and antioxidant supplements dosage.  

In the present study vitamin C and E supplementation attenuates the 

exercise-induced increase of lymphocytes, neutrophils, monocytes and 

eosinophils, however there were no significant differences in WBC, 

lymphocytes, neutrophils, monocytes and eosinophils between groups. 

Hosseini et al. (2012) and Bohlooli et al. (2012) indicated that Vitamin 

C and Vitamin E had no significant effect on neutrophils, lymphocytes 

and monocytes (11,28). Laurel (1999) indicated that during exercise, 

lymphocytes increase less than neutrophils which lead to higher 

neutrophils to lymphocytes ratio during and after exercise (20). It has 

shown that lymphocytosis occurs during and immediately after exercise 

and regardless of the exercise intensity and duration (20). In this study, 

in line with previous studies, lymphocytes significantly increased after 

the sanda competition in the placebo group. Despite that, no significant 

differences between the groups given supplements of vitamins C and E 

were observed. Lymphocytosis during exercise depends on the interaction 

between exercise intensity and fitness level of the individual. During 

moderate or too short exercises, the number of lymphocytes may remain 

unchanged or rise to more than 50% of that during the rest. During 

prolonged and sub-maximal exercises, the number of lymphocytes may 

rise 2 to 3 times higher than the corresponding resting levels (11). 

Similar to the WBC, lymphocytes rise progressively along with the 

exercise intensity (20). However, unlike the leukocytosis case, here, the 

duration of exercise may not be a determining indicator (11). 

Neutrophils may be activated during exercise by a variety of factors 

including muscle damage, growth hormone and interleukin IL-6 (30,31). 

Reports of alterations in the capacity of neutrophils to generate ROS 

upon in vitro stimulation following exercise are variable. After brief, 

maximal exercise, some groups have reported an increase, whereas others 

have reported a decrease. The responses to strenuous prolonged exercise 

are similarly inconsistent (30,32). There is evidence from in vitro studies 

indicating that vitamin C has a strong regulatory influence on neutrophil 

production of ROS (33,34). Vitamin C appears to act directly by 

scavenging hypochlorous acid (35). Nieman et al. (1997) supplemented 
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runners with 1000 mg vitamin C per day for eight days prior to a 2.5-h 

run at 75-80% VO2max. There appeared to be a small non-significant 

trend towards reduced in vitro neutrophil ROS production below pre-

exercise values in the hours after exercise (36). This disparity may be 

due to a number of factors including differences in sampling times, the 

assay techniques used to measure in vitro neutrophil ROS production, 

exercise mode, and the fitness levels of participants.  

5. Conclusion 

In summary, vitamin C and E supplementation for a week decreases 

plasma levels of CRP and it can attenuate the other inflammatory 

markers such as lymphocytes, neutrophils, monocytes and eosinophils 

however no significant differences were observed for these parameters 

between the groups. According to the study results, vitamin C and E 

supplementation may have potential to enhance immune functions in 

sanda athletes. 
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