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ABSTRACT 

High-intensity exercise can cause cellular damage and oxidative stress. The amount of 

exercise-induced oxidative stress varies based on the exercise protocol. The purpose of this 

research was to examine the responses of the blood markers of oxidative stress to resistance 

exercise with traditional and cluster loading in professional basketball players. The 

population of this quasi-experimental research consisted of all the male basketball players of 

Iranian Basketball Super League. 30 players were randomly selected from thosewith a history 

of resistance training, 3 sessions of weekly exercise, without metabolic, genetic, or systemic 

diseases and injuries, and withoutsmokingorconsuming supplements or drugs that would 

affect the results. Descriptive statistics and t-tests for independent and dependent samples 

were used for data analysis.The results showedasignificant difference between the effects of 

traditional and cluster protocols on plasma 8-OHdG and 4-HNE concentration. Thus, 

resistance exercise with traditional and cluster loading has a significant effect on the blood 

markers of oxidative stress, but the effect of cluster loading is significantly greater and it 

must be used cautiously. 

Keywords: Blood markers, oxidative stress, traditional and cluster loading, resistance 

exercise 
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INTRODUCTION 

Sport and physical activity affect energy 

homeostasis and metabolism, thus 

allowing for treating obesity and obesity-

related disorders. It has been argued that 

moderate-intensity exercise increases the 

level of endogenous antioxidant enzymes, 

but this increase is not sufficient in 

prolonged high-intensity exercises which 

can reduce the detoxification capacity of 

reactive oxygen species. Studies have 

mainly focused on the blood markers of 

oxidative stress following resistance 

exercise and the results have varied based 

on the intensity and duration of exercise, 

sampling time and type (saliva, blood, 

urine), and the subjects’ physical fitness. 

Also these studies have primarily 

examined constant-loadresistance 

exercises and untrained subjects. The 

purpose of the present research is to 

examine and compare the effect of 

resistance training with traditional and 

cluster loading on the blood markers of 

oxidative stress.  

Adaptations to resistance exercise seem to 

reduce DNA damage by producing 

reactive oxygen species (ROS). Although 

oxidative stress and damage to lipids, 

proteins, and DNA have been reported 

following a bout of acute exercise, people 

who exercise regularly experience less 

oxidative damage, which may be due to 

stronger antioxidant defense system. 

However, there has been no study on 

oxidative DNA damage as a result of a 

bout of resistance exercise with different 

resistance exercise protocols. In this 

research, the effect of resistance exercise 

with traditional and cluster loading at 80% 

1RM on the biomarkers of oxidative DNA 

damage, i.e. 8-OHdG and 4-HNE.  

Review of the Literature 

The inconsistent information about the 

effect of exercise on oxidative stress may 

be due to the amount of stress induced by 

the exercise, the strength of the antioxidant 

system, and exercise intensity and 

duration.Morillas-Ruiz et al. [1] examined 

the effects of an antioxidant 

supplementation on exercise-induced 

oxidative stressduring a 90-minute 

constant-load teston a bicycle ergometer at 

70% VO2max.The urinary excretion of 8-

OHdG increased significantly by 21% in 

the placebo group.The results suggested 

that in moderately trained cyclists, 

antioxidant supplementation counters 

oxidative stress induced by a 90 min 

exercise at 70% VO2 max. 

Orhan et al. [2] evaluated the biomarkers 

of exercise-induced oxidative damage in 

man, including increased urinary excretion 

of lipid, protein, and DNA oxidation 

products.The subjects exercised 60min at 

70% of maximal O2 uptake on a cycle 
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ergometer, and urine 8-OHdG was 

analyzed using the ELISA method before, 

24 hours after, and 72 hours after the 

exercise. The results indicated a significant 

increase in post-exercise 8-OHdG levels.  

Bloomer et al.[3] examined the 

independent and combined effects of 

antioxidant supplementation and prior 

eccentric exercise in attenuating markers 

of oxidative stress (blood protein 

carbonyls and peroxides) in resistance 

trained men. They found that eccentric 

exercise results in minimal blood oxidative 

stress in resistance trained men. 

Deminice et al. [4] examined the responses 

of oxidative stress biomarkers to an acute 

session of resistance training and reported 

significant increases in post-exercise 

oxidative stress biomarkers.  

MATERIALS AND METHODS  

This research was quasi-experimental. The 

population consisted of the male players of 

the Iranian Basketball Super League. 30 

playerswere randomly selected from those 

with a history of resistance training, 3 

sessions of weekly exercise, without 

metabolic, genetic, or systemic diseases 

and injuries, and without smoking or 

consuming supplements or drugs that 

would affect the results. The variables 

included traditional-loading protocol 

(TLP), cluster-loading protocol (CLP), and 

plasma 8-OHdG, 4-HNE, and UA 

concentrations. Exercise sessions consisted 

of back squat, weight lifting up to the 

chest, pull-down, and jump squats.The 

markers of oxidative stress (8-OHdG and 

4-HNE were) were measured using a 

special kit. EDTA was used as 

anticoagulant. Descriptive statistics and t-

tests for independent and dependent 

samples were used for data analysis. 

RESULTS AND DISCUSSION 

The demographic data of the sample are 

provided in Table 1.  

Table 1. Demographics data 

Items N Min. Max. Mean SD 

Age 

(yrs.) 
30 23 30 25.3 2.12 

Weight 

(kg) 
30 75.00 89.00 76.93 4.5 

Height 

(m) 
30 1.82 0.02 1.9400 0.076 

BMI 

(kg/m
2
) 

30 18.50 24.10 21.78 1.65 

Resistance exercise with traditional loading 

had no significant effect on plasma 8-OHdg 

concentration. The results of t-test showed no 

significant difference between the pre-test and 

post-test values of this variable (t = -1.98; p = 

0.25) (Table 2). 

Table 2. Plasma 8-OHdG concentration before and 

after resistance exercise with traditional loading 

Variable Pre-test Post-test t-value P 

8-OHdG 
9.3600 ± 

8.42 

19.3600 ± 

9.42 
-1.98 0.25 

Resistance exercise with traditional loading 

had no significant effect on plasma 4-HNE 

concentration.The results of t-test showed no 

significant difference between the pre-test and 

post-test values of this variable (t = -2.24; p = 

0.09) (Table 3). 
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Table 3. Plasma 4-HNE concentration before and 

after resistance exercise with traditional loading 

Variab

le 
Pre-test Post-test 

t-

valu

e 

P 

4-HNE 
361.1750±99.

25 

376.0741±104

.25 

-

2.24 

0.0

9 

Resistance exercise with cluster loading 

had no significant effect on plasma 8-

OHdG concentration. The results of t-test 

showed no significant difference between 

the pre-test and post-test values of this 

variable (t = -0.62; p = 0.1) (Table 4).  

Table 4. Plasma 8-OHdG concentration before and 

after resistance exercise with cluster loading 

Variable Pre-test Post-test 
t-

value 
P 

8-OHdG 60.32±11.12 65.32±11.12 -0.62 0.1 

Resistance exercise with cluster loading 

had no significant effect on plasma 4-HNE 

concentration. The results of t-test showed 

no significant difference between the pre-

test and post-test values of this variable (t 

= -1.52; p = 0.02) (Table 5). 

Table 5. Plasma 4-HNE concentration before and 

after resistance exercise with cluster loading 

Varia

ble 
Pre-test Post-test 

t-

val

ue 

P 

4-

HNE 

498.5458±152.

21118 

548.2892±170.

08298 

-

1.5

2 

0.0

2 

The results of t-test for independent 

samples showed that there was a 

significant difference between the effects 

of resistance exercise with traditional and 

cluster loading on plasma 8-OHdG 

concentration (t = -5.037; p = 0.02) (Table 

6). 

Table 6.Comparison of plasma 8-OHdG 

concentrations after resistance exercise with 

traditional and cluster loading 

Variab

le 

Traditio

nal 

Loading 

Cluste

r 

Loadin

g 

t-

valu

e 

Mean 

Differen

ce 

P 

8- 19.36 ± 53.26 ± - - 0.0

OHdG 9.408 11.128

91 

5.03 33.9066

7 

2 

The results also showed a significant 

difference between the effects of resistance 

exercise with traditional and cluster loading on 

plasma 4-HNE concentration (t = -1.29; p = 

0.001) (Table 7).    

Table 7.Comparison of plasma 4-HNE concentrations 

after resistance exercise with traditional and cluster 

loading 

Varia

ble 

Traditional 

Loading 

Cluster 

Loading 

t-

value 

Mean 

Differen

ce 

P 

4-

HNE 

375.0741 ± 

104.068 

528.28 ± 

8298.17 

-1.29 -153.21 0.001 

CONCLUSION 

The present research is the first to examine 

the responses of the blood markers of 

oxidative stress to resistance exercise with 

both traditional and cluster loading. The 

results showed that resistance exercise 

with traditional and cluster loading had no 

significant effect on plasma 8-OHdG 

concentration. 

Excretion of 8-OHdG is a marker 

ofoxidative DNA damage. Various studies 

have shown that exercise-induced 

oxidative stress does not have a constant 

effect on oxidative DNA damage. A single 

bout of intensive exercise did not have a 

significant effect on urinary excretion of 8-

OHdG [5]. Our results are consistent with 

those of Sumida et al. [5].  

Research has also shown the effect of 

regular aerobic exercise on 8-OHdG 

activity. This adaptation has also been 

observed in the trained subjects of the 

present research. Lack of a significant 

increase in this oxidative stress marker can 
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be attributed to the time of sampling, low 

exercise intensity, or adjustment in the 

protective mechanism against oxidative 

DNA damage. In the present research, 

samples were collected near the end of 

exercise and the resistance exercise 

protocols with traditional and cluster 

loading had no significant effect on plasma 

8-OHdG concentration. Future research 

can measure the markers of oxidative 

stress in women and examine the present 

exercise protocol in obese athletes.   
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