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Abstract   
Delayed Onset Muscle Soreness (DOMS) is the muscle pain and stiffness following unaccustomed or strenuous physical activity 

that initially appears 8 – 20 h after exercise, peaks at 24 – 48 h after exercise and persists for several days and affect performance. 

The aim of the present study was to examine the physiological effects of selenium supplementation on delayed-onset muscle 

soreness and muscle damage. Thirty-two recreational male students of Sports Science Department, Universitas Negeri Surabaya 

were randomly and double-blindly assigned to either a selenium supplementation group (n=16) or a Placebo group (n=16) and 

were directed to take either a selenium capsule or a placebo for a period of 3-weeks. Following the 3-weeks supplementation 

period, both groups underwent a 10-set x 10-rep countermovement jump (1-min recovery between sets) as an eccentric exercise 

protocol. Pain of DOMS and CK level were measured prior to the eccentric exercise 1-hr before, 24-hr and 48-hr after eccentric 

exercise. the result of this study showed that both groups experienced Delayed Onset Muscle Soreness (DOMS) and increased 

total CK serum within 24 to 48 hours post heavy eccentric exercise. The results indicated that the selenium-supplemented group 

had a significantly greater reduction in plasma DOMS and total CK serum compared to the Placebo group (p<0.05). In summary, 

selenium supplementation might lower the risk of muscle injury after heavy eccentric exercise, as it effectively reduces plasma 

DOMS and CK levels in the bloodstream 
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INTRODUCTION 

 

Delayed Onset Muscle Soreness (DOMS) is 

the muscle pain or tenderness that occurs after 

unfamiliar exercise (Sulistyarto et al., 2022), 

Different from acute injuries, DOMS initially 

appears 8 – 20 h after exercise, peaks at 24 – 78 h 

after exercise (Fleckenstein et al., 2021), and 

dramatically subsides within 96 hours (Irawan et 

al., 2022; Şentürk & Göbel, 2022).  

This soreness is a natural response of the body 

to muscle damage and inflammation, as it tries to 

repair and adapt to the new level of exertion. In 

relation to DOMS, there are several accompanying 

symptoms. These include localized muscle 

weakness, increased swelling, decreased range of  

 

 

motion, and a rise in the blood level of creatine 

kinase (Lamb et al., 2019).  

DOMS is commonly caused by exercises that 

involve predominantly eccentric movements which 

are unfamiliar to the body. Eccentric (lengthening) 

muscle contraction associated with microtrauma to 

connective and/or contractile tissue (Wiecha et al., 

2021). The intensity of injury or damage related to 

DOMS is often influenced by the muscle's training 

level. At its core, this injury is a mechanical 

disruption within the sarcomeres, which are the 

basic functional units of muscle fibers (Doma et al., 

2021). Delayed Onset Muscle Soreness (DOMS), 

which appears after unaccustomed or high-intensity 

eccentric exercise, can cause discomfort and 

anxiety among athletes. Although not classified as 
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https://orcid.org/0009-0000-8548-4988
https://orcid.org/0000-0002-0996-8718


                      Sudijandoko and Irawan, Int J Disabil Sports Health Sci, 2024;7(4);859-866                                                                                       .Page 860 / 866. 
 

The Preventive Efficacy of Selenium Supplements 

 

 
  

a disease or disorder, it can also attenuate exercise 

performance. 

Delayed Onset Muscle Soreness (DOMS) 

occurs due to minor injuries within the muscle 

fibers, initiating an inflammatory reaction in the 

body. Athletes often experience pain associated 

with these micro-damages in their muscle fibers, 

enables the discharge of certain cellular contents, 

such as the enzyme creatine kinase (CK) (Ali et al., 

2023). Numerous hypotheses have been suggested 

to explain the cause of Delayed Onset Muscle 

Soreness (DOMS), such as lactic acid accumulation 

(Harahap et al., 2023), muscle contractions, injury 

to connective tissues, muscle damage, and 

inflammation (Hanon et al., 2024; Keriven et al., 

2023).  

Numerous studies have identified the release 

of reactive oxygen species (ROS) due to oxidative 

stress as a significant contributor to Delayed Onset 

Muscle Soreness (DOMS) following exercise 

(Amalraj et al., 2020; Tanabe et al., 2021). 

Eccentric exercises, in particular, often lead to 

heightened muscle soreness, as they intensify 

oxidative stress levels beyond the body's 

antioxidant capabilities (Barker et al., 2023; Konrad 

et al., 2022). Moreover, the risk of cellular damage 

from free radicals can be lessened by the actions of 

skeletal muscle antioxidant enzymes, such as GPx, 

GR, SOD, and CAT (MS et al., 2020). 

To address this issue, several studies have 

concentrated on the utilization of dietary 

supplementation with antioxidants. These 

substances are renowned for their capability to 

neutralize free radicals and alleviate the 

consequences of oxidative stress within the body, 

which could potentially lead to DOMS and 

inflammation. Numerous dietary interventions have 

been investigated for their potential to minimize 

damage or lessen inflammation following heavy 

eccentric exercise exercise, some of these include 

Branched-Chain Amino Acid (BCAA) (Cosentino 

et al., 2021), Omega-3 Fatty Acid (Mesta & 

Medithi, 2023), tart cherry Juice (Lamb et al., 

2019), Astaxanthine (Barker et al., 2023), and 

Vitamins C and E (Konrad et al., 2022).  
Selenium (Se), an essential trace element, has 

antioxidant and immune functions. It is an 

important component of selenoproteins, which play 

important roles in redox catalytic activity, structural 

function, and transport processes (Saito, 2022). The 

effects of Selenium (Se) are linked to providing 

antioxidant defense, supporting thyroid hormone 

production, regulating testosterone metabolism, 

preserving DNA structure, modulating vitamin E 

(alpha-tocopherol), promoting anti-cancer 

mechanisms, and improving muscle performance 

(Kuršvietienė et al., 2020). 

Previous studies have shown that increased 

serum levels of Selenium and selenoenzymes (such 

as GPx and Se protein) have been noted in the early 

phase of serious diseases characterized by 

inflammation and oxidative stress (Hariharan & 

Dharmaraj, 2020). Therefore, further research is 

needed to confirm the potential benefits of 

Selenium, especially to reduce the risk of DOMS 

and muscle damage after eccentric exercise.  

The aim of the present study was to examine 

the physiological effects of 3-week period of 

selenium supplementation on delayed onset muscle 

soreness and muscle damage.  

 

MATERIALS AND METHODS 

 

Participant 

This study was a randomized, double-blind, 

placebo-controlled experiment. Thirty-two 

recreational male students of Sports Science 

Department, Universitas Negeri Surabaya were 

randomly and double-blindly assigned to either a 

selenium supplementation group (n=16) or a 

Placebo group (n=16). To ensure a fair comparison, 

all participants met specific criteria, including being 

healthy, having a normal Body Mass Index, and not 

being smokers or on any medications or 

supplements. Both group was low risk of bias.  

All participants had not engaged in heavy or 

strenous exercise within the past 1 months, nor 

experienced from any pain. They were instructed to 

abstain from using any medications or therapies 

during the study duration. Additionally, throughout 

the 4-week study duration, participants were 

directed to refrain from participating in intense 

physical activities not only during the study but also 

for 48 hours after the experiment. 

Before the study commenced, all 

anthropometric measurements were consistent 

across the groups. The research team provided a 

detailed explanation of the study's objectives and 

protocols to the participants, who subsequently 

gave their informed consent.  

Prior to enrolling in the study, participants 

verified their absence of pain or injury through the 

Physical Activity Readiness Questionnaire (PAR-

Q) pre-exercise screening. This Physical Activity 
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Readiness Questionnaire (PAR-Q) is a standardized 

tool used to assess an individual's readiness for 

physical activity to identify the participants who 

may be at risk of experiencing adverse health 

consequences due to physical activity (Varanoske et 

al., 2021). When completing the PAR-Q, 

participants are accompanied by a Fitness Expert 

from the Faculty of Sports and Health Sciences. 

This questionnaire consists of seven questions that 

inquire about the individual's medical history, 

symptoms, and physical limitations. 

This study followed ethical standards and 

received approval from the Health Research Ethics 

Committee, Faculty of Public Health, Airlangga 

University, and has been deemed ethically 

acceptable with the identity number: 

104/EA/KEPK/2023 

Experimental Procedures 

The aim of this study was to evaluate the 

efficacy of 200µg Selenium capsule 

supplementation over a 3-week period in reducing 

Delayed Onset Muscle Soreness (DOMS) and 

Creatine Kinase (CK) levels as indicators of muscle 

damage after eccentric exercise.  

The research spanned a month, commencing 

with an initial assessment visit. Both the Selenium 

group and the Placebo group documented their 

baseline information, which included body weight, 

height, fat percentage, physical activity level, and 

VO2Max, to ensure comparable attributes between 

the groups. In this study, the Multistage Fitness Test 

(MFT) was used to determine VO2Max of the 

participants (Kristi et al., 2023). Prior to this, 

informed consent was obtained following a 

comprehensive explanation of the study. 

Within this study, the Selenium group (n=16) 

administered capsules, each containing 200µg of 

selenium (commercially available products), and 

Placebo group (n=16) received placebo capsules 

containing 100mg of corn starch, both gruops 

consumed the capsules one per day after breakfast 

for 3-week period. Following the 3-weeks 

supplementation period (22nd day), the participants 

performed an exercise-induced muscle damage 

protocol based on 10 sets x 10 with 1-min recovery 

between sets of repetitions repeated 

countermovement jumps RCJ), to induce DOMS 

(Wolska et al., 2023). This protocol has been proven 

to cause pain sensation (DOMS) in the rectus 

femoris, tibialis anterior, and fibula muscles of the 

leg that underwent eccentric exercise (Figure1). 

 

Figure 1. Timeline of Study  

 

Data Collection Tools 

Assessment of Muscle Soreness  

Visual Analog Scale (VAS) of a 100mm range 

was used to assess soreness (0mm = no soreness, 

100mm = unbearable soreness) before damaging 

protocol, 24-hr and 48-hr after damaging protocol. 

Subjects rated DOMS in the lower extremity, which 

involves three muscles (rectus femoris, tibialis 

anterior, and fibula muscles of the leg). 

Assessment of Creatine Kinase  

Blood samples was drawn from the elbow's 

cubital vein before damaging protocol, 24-hr and 

48-hr after damaging protocol. The blood samples 

were preserved with EDTA to evaluate the total CK 

(Creatine Kinase) levels. After centrifuging 

samples at 3000 rotations per minute for 15 

minutes, the obtained serum was refrigerated at 

20°C in a freezer until further analysis.  

Total CK is determined 

spectrophotometrically, at 30°C, using a 

commercially available kit (CK-MB Glory 

Diagnostics). The assessment of CK serum was 

conducted at the Inregrated Laboratory, Airlangga 

University Indonesia, to obtain the total CK serum 

data.  

Statistical Analysis 

Repeated measures ANOVA was used to 

analyze mean DOMS (2 x 3), serum CK (2 x 3) 

scores. Then, a Tukey post-hoc test was used to test 

the significant effects. The significance level was 

set at p < 0.05, and the value was reported as M ± 

SD.  
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RESULTS 

 

Subjects 

A total of 32 recreational male students of the 

Sports Science Department, Universitas Negeri 

Surabaya students, with an average age of 19.56 

years (±0.89) and a mean BMI of 20.93 (±1.14), 

participated in this study. All participants willingly 

agreed to become respondents, providing informed 

consent. The participants were then randomly 

divided into two groups, Selenium group and 

Placebo group.  

The mean age of the Selenium group (n = 16) 

was 19.69 (±0.87), while the mean age of the 

Placebo group (n = 16) group was 19.44 (SD 

±0.89). The study presents the physical 

characteristics, including age, height, weight, BMI, 

fat percentage, IPAQ, and VO2Max, for both the 

Selenium group and Placebo group, with p-values 

greater than 0.05 (p > 0.05) to gain the homogeneity 

variables of both groups (Selenium group and 

Placebo group). The physical characteristics of both 

groups (Selenium group and Placebo group) are 

shown in Table 1. 

 

Table 1. Physical characteristic 

 

 

Variables 

Physical Characteristic 

Selenium group 

(M ± SD) 

Placebo group 

(M ± SD) 
P-values 

Age (years)  19.69 ±.87 19.44 ±.89 .429 

Height (cm) 167.63 ±5.49 168.06 ±2.98 .781 

Weight (kg) 59.06 ±5.23 58.88 ±3.90 .909 

BMI  20.99 ±1.17 20.84 ±1.14 .707 

Fat Percentage (%) 12.95 ±1.19 12.75 ±0.97 .605 

Physical Activity Level (MET) 1247.88 ±229.03 1271.19 ±125.30 .723 

Maximum Oxygen Intake (mL/(kg·min)) 37.13 ±2.54 35.61 ±2.60 .105 

 

Muscle Soreness 

Post-hoc testing revealed that soreness scores 

were significantly (P <.05) elevated over baseline 

in both groups. Selenium group soreness scores at 

24 hours were 3.97 (±.62), and significantly 

decreased at 48 hours 2.5 (±.61) after exercise. 

Placebo group soreness at 24 hours was 4.05 (±.71), 

then significantly decreased at 48 hours 4.09 (±.80) 

after exercise. However, the soreness score in the 

Selenium group rose less than in the Placebo group 

(P <.05), this suggests that selenium 

supplementation may result in a more significant 

decrease in DOMS than the placebo 

 

Creatine Kinase  

Post-hoc testing revealed that Creatine Kinase 

serum was significantly (P <.05) elevated over 

baseline in both group. Selenium group Creatine 

Kinase at baseline was 92.42 (±11.81), then at 24-

hours was 110.84 (±13.10) and at 48 hours 104.47 

(±8.44) after exercise. Placebo group Creatine 

Kinase at baseline was 94.48 (±11.81), then at 24-

hours was 110.84 (±13.10) and at 48 hours 104.47 

(±8.44) after exercise. However, the soreness score 

in the Selenium group rose less than in the Placebo 

group (P <.05), which suggests that selenium 

supplementation may result in a more significant 

decrease in DOMS than the placebo 

Table 2. Time after exercise, in hours 

 Groups Pre 24-Hr 48-Hr 

DOMS 
Selenium 1.00 ± .00 3.97 ±0.62 2.50 ±0.61 

Placebo 1.00 ± .00 4.50 ±0.71 4.09 ±0.80 

Creatine Kinase 

Selenium 92.42 ±11.81 110.84 ±13.10 104.47 ±8.44 

Placebo 94.50 ±13.03 131.04 ±13.31 139.62 ±13.49 
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Figure 2.Soreness ratings (M± SD) for selenium 

group and placebo group subjects across time 

 Figure 3. Creatine kinase ratings (M± SD) for 

selenium group and placebo group subjects across 

time 

DISCUSSION 

 

The aim of the present study was to examine 

the physiological effects of a 3-week period of 

selenium supplementation on delayed onset muscle 

soreness (DOMS) and Creatine Kinase (CK) serum 

as muscle damage marker. The result of this study 

indicated that there were increased DOMS and CK 

in both groups (Selenium group and Placebo group) 

which peaked at 24-hr after heavy eccentric 

exercise. The main finding of this study was 

selenium-supplemented group had a significantly 

greater reduction in plasma DOMS and total CK 

serum compared to the Placebo group (p<0.05) (see 

figure 2 and 3). The pain experienced 24-hr after 

heavy eccentric exercise in the Selenium group 

decreased significantly 24-hr after heavy eccentric 

exercise in contrast to the Placebo group. This 

indicates that selenium supplementation has a 

positive effect on pain reduction and perceived 

muscle soreness 24 to 48 h after the heavy eccentric 

exercise.  

The symptoms of pain typically appear after 

exercise hours or days later, known as delayed onset 

muscle soreness (DOMS). DOMS initially appears 

8 – 20 h after exercise, peaks at 24 – 78 h after 

exercise, and lasts for five-to-seven days 

(Angelopoulos et al., 2022). The main 

consequences of DOMS include increased muscle 

stiffness, loss of strength development and 

decreased exercise performance (Boukhris et al., 

2020; Hotfiel et al., 2019) and muscle protein 

elevations in blood creatine kinase (CK) 

(Marathamuthu et al., 2022).  

While the occurrence of Delayed Onset 

Muscle Soreness (DOMS) is well-known, there 

remains a lack of consensus among experts 

regarding the exact underlying cause (Sonkodi, 

2021). Several studies have proposed that the cause 

of DOMS is attributed to the development of an 

acute-phase inflammatory response, stemming 

from metabolic, mechanical, and oxidative stress 

(Yoon et al., 2020). It has been shown that high 

intensity exericse leads to an increase in reactive 

oxygen species (ROS) production, which is linked 

to skeletal muscle damage and a decline in physical 

performance (Tokinoya et al., 2020). There is 

mounting evidence suggesting that ROS play a role 

in the muscle injury observed after demanding or 

unaccustomed exercise (Supruniuk et al., 2023).  

Eccentric exercise may lead to heightened 

levels of ROS, which are a result of oxidative stress. 

This oxidative stress can trigger a range of systemic 

and local inflammatory responses, as demonstrated 

in a study by Zhang et al., (2020). In the context of 

this specific research, inflammatory responses were 

associated with increased muscle cell damage 

indicated by CK release and pain sensation, and in 

a delayed manner which is characteristic of muscle 

damage due to heavy eccentric exercise (Tanabe et 

al., 2021; Wolska et al., 2023).  

Selenium (Se), a essential trace element, 

plays significant roles in antioxidant and immune 

systems. As a vital component of selenoproteins, it 

participates in redox catalysis, structure, and 

transportation tasks. Selenium's functions involve 

antioxidant defense, thyroid hormone synthesis, 

testosterone metabolism, maintaining DNA 

integrity, modulating vitamin E (alpha-tocopherol), 
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combating cancer, and enhancing muscle 

performance (Wesolowski et al., 2022; Zhao et al., 

2021).  

Several studies reported that Selenium 

supplementation increased the activity of plasma 

Gluthatine Peroxidase (GPx) (Ringuet et al., 2021; 

S. Wang et al., 2022), a highly efficient antioxidant 

enzyme, is significantly dependent on the presence 

of Se (Shen et al., 2022). This implies that the 

connection between GPx and Se might be vital for 

the antioxidant GPx defense, which helps neutralize 

an excess of ROS (Reactive Oxygen Species). The 

formation of radicals and other ROS during exercise 

in muscle, and the antioxidant defense provided by 

Se, may form a reciprocal relationship, in which 

they may play a key role of the mineral trace 

element Se in exercise performance (Ammar et al., 

2020).  

Furthermore, this study showed that 

supplementation with selenium significantly 

reduced the increase in creatine kinase (CK) serum 

levels as a marker of muscle damage triggered by 

heavy eccentric exercise. The decrease in CK serum 

levels in this study was attributed to Selenium 

supplementation's capacity to restrain the NF-kappa 

B pathway by adjusting the expression of 

selenoprotein genes (Wang et al., 2022) This is 

believed to be due to the fact that by inhibiting the 

NF-kappa B pathway, the production of 

inflammatory markers decreases. Selenium seems 

to lessen nitric oxide (NO) production by regulating 

the expression of nitric oxide synthase (NOS) and 

inducible NOS (iNOS) genes (Zachariah et al., 

2021).  

Conclussion  

In summary, we found that Se 

supplementation could contribute to reducing the 

increase in DOMS levels and serum CK levels 

caused by vigorous eccentric exercise. This was 

suggested to be probably due to the high efficiency 

of the Se-dependent enzyme GPx, which increased 

during the supplementation period. Consequently, 

Selenium supplementation could potentially serve 

as an enhancer of antioxidant potential for 

physically active individuals 
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