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Abstract  Strenuous physical activity can be harmful 

because it inhibits physiological processes in the body. 

Contracting muscles increase electron leakage from 

mitochondria, leading to the formation of Reactive Oxygen 

Species (ROS). Oxidative stress induces cellular damage, 

especially in hepatocytes, shown by lipid peroxidation. The 

detrimental effects of strenuous physical exercise can be 

prevented by massage therapy. Massage therapy is one of 

the complementary treatments. To facilitate the 

implementation of massage therapy to increase comfort, a 

lubricant is needed in the form of massage oil in the form of 

red ginger essential oil. This study investigates the effects 

of massage therapy with red ginger essential oil on SGOT 

and SGPT levels in cricketers after strenuous exercise. The 

study included 27 cricketers who were divided randomly 

into three groups. The cricketers were given different 

treatments. Randomly allocate the subjects into three 

groups; P1: subjects receiving massage therapy with red 

ginger essential oil as a topical application after strenuous 

physical exercise; P2: subjects receiving massage therapy 

with a lotion after strenuous physical exercise; P3: subjects 

not receiving any massage therapy after strenuous physical 

exercise. SGOT and SGPT levels were measured in all 

groups prior to treatment (pre-test) and following treatment 

(post-test). The examination results indicate that group P1 

has the lowest average SGOT levels at 17.56 U/L, in 

contrast to group P2 at 23.67 U/L and group P3 at 33.56 

U/L. This research indicates that the average SGPT level 

was lowest in group P1 (16.89 U/L) in comparison to 

group P2 (30.00 U/L) and group P3 (36.00 U/L). The study 

concludes that a potential solution to reduce the level of 

oxidative stress in order to improve the liver functions of 

cricketers resulting from strenuous exercises using red 

ginger essential oil combined with massage therapy may be 

considered. 

Keywords  Antioxidant, Massage Therapy, Red 

Ginger, Liver Enzymes, Strenuous Physical Exercise 

1. Introduction

Athletes are required to excel so they must be 

encouraged with heavy intensity physical exercise. There 

are several conditions under which severe physical activity 

can have a detrimental impact on the body by preventing or 

causing disruptions to the physiological processes that 
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occur within the body [1][2]. In comparison to inactive 

conditions, oxygen consumption can be increased by 

100-200 times during strenuous physical exercise. 

Contracting muscles increase electron leakage from 

mitochondria, leading to the formation of Reactive Oxygen 

Species (ROS) [3][4]. If the production of ROS exceeds the 

amount of endogenous antioxidants, oxidative stress will 

occur [5][6]. Endogenous antioxidants are cellular defense 

systems that can eliminate ROS in the body. Oxidative 

stress causes damage to cells including liver cells such as 

lipid peroxidation, oxidative DNA damage, and protein 

damage [7]. 

The primary organ responsible for maintaining 

metabolic equilibrium in the body is the liver, which 

metabolises both endogenous and xenobiotic substances. 

Therefore, the liver is a target that results in dysregulation 

of liver homeostasis and causes liver disease. The liver is 

composed of various cell types, including hepatocytes, 

Kupffer cells, hepatic sinusoidal endothelial cells, pit cells, 

and hepatic stellate cells (HSC). Oxidative stress 

significantly contributes to the development of fibrosis and, 

later, cirrhosis [8][9]. When liver cell damage occurs, the 

hepatocyte cytosol will release enzymes that are 

aggregated in the hepatocyte cytosol. This results in 

elevated levels of enzymes such as Serum Glutamic 

Pyruvic Transaminase (SGPT) and Serum Glutamic 

Oxaloacetic Transaminase (SGOT), which serve as 

sensitive markers of hepatic cellular damage [10]. 

The results of the study reported that in strenuous 

physical exercise, there was a significant decrease in blood 

flow and metabolism in the liver during exercise [11]. The 

reduction in blood flow will induce hypoxia in the liver. 

Upon the completion of physical exercise, blood will 

promptly return to the liver and along with it a large 

amount of oxidants [12]. The increased amount of oxidants 

due to these processes will damage liver cells and will 

activate leukocytes so that the damage to the liver will be 

more severe. The ischemia-reperfusion process induces 

oxidative stress in the liver during and following exercise 

[13]. The two mechanisms primarily contribute to 

oxidative stress in extramuscular organs and tissues during 

intense exercise [14]. 

Several studies have reported that oxidative stress 

triggered by strenuous physical exercise can result in 

increased levels of liver enzymes including SGOT and 

SGPT [15]. Increased levels of SGOT and SGPT in the 

liver are indicators of liver damage [16]. According to the 

findings of previous research, it is necessary to supply the 

body with antioxidants that are generated from natural or 

synthetic sources that are located outside of the body in 

order to neutralise the free radicals that are produced 

during physical activity, particularly during demanding 

physical exercise [17][18]. 

Strenuous exercise often leads to oxidative stress, which, 

in turn, affects liver enzyme levels, making the finding of 

effective interventions imperative to mitigate such effects, 

and massage therapy is one such option. The detrimental 

effects of strenuous exercise can be prevented by massage 

therapy. Massage therapy is one of the complementary 

treatments for athletes [19]. Massage is a form of physical 

manipulation that involves rubbing (effleurage), squeezing 

(petrissage), and scouring (friction) on soft tissues 

throughout the body. It is performed on the face, body, 

upper and lower limbs, and is performed on the entire body 

[20][21]. To facilitate the implementation of massage 

therapy, reduce the pain that arises, and increase comfort, a 

lubricant is needed in the form of massage oil in the form of 

red ginger essential oil (Zingiber officinale var. rubrum). 

This oil is derived from ginger, the rhizome of Zingiber 

officinale, which comprises seven species predominantly 

located in Asia. Ginger has been utilized for numerous 

therapeutic reasons since ancient times. Ginger is a 

powerful antioxidant that reduces or prevents the onset of 

disease [22]. Several studies have reported that red ginger 

contains higher active substances gingerol and shogaol 

than regular ginger [23], and red ginger has a good 

hepatoprotective effect [24][25]. 

This study investigates the effects of massage therapy 

with red ginger essential oil on SGOT and SGPT levels in 

cricketers after strenuous exercise. 

2. Materials and Methods

2.1. Ethical Approval 

The study was conducted under the consent of the USU 

Health Research Implementation Ethics Commission 

No.654/KEPK/USU/2024. 

2.2. Research Design 

This research employed a pretest-posttest experimental 

design featuring group comparison. The research was 

conducted in the Faculty of Sports Sciences, Universitas 

Negeri Medan. 

2.3. The Procedure for Research 

Provide an explanation to prospective research 

participants regarding the objectives and aims of the study. 

The study included 27 cricketers who were divided 

randomly into three groups. The cricketers were given 

different treatments. The research participants consisted of 

27 cricket athletes aged 20 to 22 years, possessing a 

commendable VO2 max level, non-smokers, and who 

consented to participate by signing an informed consent. 

Randomly allocate the subjects into three groups: P1: 

subjects receiving massage therapy with red ginger 

essential oil as a topical application after strenuous 

physical exercise; P2: subjects receiving massage therapy 

with a lotion devoid of red ginger essential oil after 

strenuous physical exercise; P3: subjects not receiving 

any massage therapy after strenuous physical exercise. 
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Engage in physical activity by running on a treadmill for a 

period of 30 minutes, administered consistently at an 

intensity of 80-85% of the maximal heart rate, with a 

frequency of three times per week for a duration of three 

weeks. Massage therapy is administered on the right and 

left upper extremities using the effleurage technique for a 

duration of 15 minutes. The therapist is a licensed 

massage practitioner. The therapist employs the effleurage 

technique utilising the full surface of the palm against the 

patient's body. The therapist thereafter employs their body 

weight to apply pressure on the surface tissue, advancing 

the stroke. SGOT and SGPT levels were measured in all 

groups prior to treatment (pre-test) and following 

treatment (post-test). The assessment of SGOT and SGPT 

levels was conducted at the regional health laboratory in 

North Sumatra Province. 

The acquired data were analysed via the One Way 

ANOVA Test with SPSS 20. 

3. Results 

The examination results indicate that P1 group has the 

lowest average SGOT levels at 17.56 U/L, in contrast to P2 

group at 23.67 U/L and P3 group at 33.56 U/L, as detailed 

in table 1. The average SGOT level in P2 group was 23.67 

U/L, which was lower than that of P3 group (33.56 U/L). 

There is a significant effect (p=0.005; p<0.05) on the three 

groups, P1, P2, and P3, as indicated by the results of the 

one-way Anova test analysis. This indicates a substantial 

difference in average SGOT levels (p=0.000) following the 

administration of massage treatment with red ginger 

essential oil after strenuous physical exercise across all 

three groups. 

Table 1, indicates that the average SGPT level was 

lowest in P1 group (16.89 U/L) in comparison to P2 group 

(30.00 U/L) and P3 group (36.00 U/L). The mean SGPT 

level in P2 group (30.00 U/L) was inferior to that of P3 

group (36.00 U/L). The one-way ANOVA test analysis of 

the three groups, P1, P2, and P3, indicates a significant 

effect (p=0.005; p<0.05). This indicates a substantial 

difference in average SGPT levels (p=0.000) following the 

administration of massage treatment with red ginger 

essential oil after strenuous physical exercise across all 

three groups. The level of SGPT went down in the 

experimental group. 

Table 1.  The differences mean of SGOT and SGPT in the groups 

Variable 

Groups 

p P1 P2 P3 

mean±sd mean±sd mean±sd 

SGOT 17.56±1.3 23.67±1.4 33.56±3.1 0.000 

SGPT 16.89±3.2 30.00±3.4 36.00±3.1 0.000 

Note: sd=standard deviation p<0.05= significant 

The post hoc test was kept running to find out how the 

three groups' average SGOT and SGPT levels differed 

because both factors had a significant effect (p=0.000; 

p<0.05). 

Table 2 indicates, based on the Bonferroni post hoc test, 

a significant difference in average SGOT levels among 

group P1 and group P2 (p=0.000; p<0.05), group P1 and 

group P3 (p=0.000; p<0.05), and group P2 and group P3 

(p=0.000; p<0.05). This indicates that the administration of 

massage therapy utilising red ginger essential oil post 

strenuous physical exercise is effective in lowering SGOT 

levels than in other groups. The level of SGPT went down 

in the experimental group 

Table 2.  Post Hoc Test Mean difference in SGOT levels 

SGOT Mean Difference (I-J) p 

P1 
P2 -6.111* 0.000 

P3 -16.000* 0.000 

P2 
P1 6.111* 0.000 

P3 -9.889* 0.000 

P3 
P1 16.000* 0.000 

P2 9.889* 0.000 

Note: p<0.05= sig= significant 

Table 3, indicates that the post hoc analysis employing 

the Bonferroni test reveals a significant difference in 

average SGPT levels between group P1 and group P2 

(p=0.000; p<0.05), between group P1 and group P3 

(p=0.000; p<0.05), and between group P2 and group P3 

(p=0.000; p<0.05). This indicates that the administration of 

massage treatment utilising red ginger essential oil 

following strenuous physical exercise is more effective in 

lowering SGPT levels than in other groups. 

Table 3.  Post Hoc Test Mean difference in SGPT levels 

SGPT Mean Difference (I-J) p 

P1 
P2 -13.111* 0.000 

P3 -19.111* 0.000 

P2 
P1 13.111* 0.000 

P3 -6.000 0.000 

P3 
P1 19.111* 0.000 

P2 6.000 0.000 

Note: p<0.05= sig= significant 

4. Discussion 

Massage treatment has the potential to elicit a variety of 

physiological benefits, such as improvements in blood 

flow and lymphatic flow, stimulation of the neurological 

system, and enhancement of venous return [26][27][28]. 

Massage can alleviate pain by increasing the pain 

threshold, which is achieved by stimulating the production 
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of the endorpine hormone [29][30][31]. The relaxation 

response and stress management can induce systemic 

effects that reduce blood pressure, so enhancing the 

circulatory system and improving general circulation [32]. 

These actions lead to enhanced delivery of oxygen, 

nutrients, and metabolic by-products to cells through 

capillary dilation and improved blood circulation, hence 

diminishing ischaemic occurrences [33][34]. 

The findings of this study indicated that liver enzyme 

levels, specifically SGOT and SGPT, did not elevate in 

the group administered massage therapy with red ginger 

essential oil after strenuous physical exercise. The 

antioxidant properties of red ginger essential oil, utilised 

as a massage lubricant, can mitigate free radicals 

produced during the reperfusion ischaemic process 

associated with strenuous physical exercise. Red ginger 

essential oil possesses potent antioxidants that mitigate 

free radicals generated after strenuous physical exercise 

[35]. The activity of cyclooxygenase and lipoxygenase, 

which are involved in the conversion of arachidonic acid 

into cytokines such as prostaglandins and leukotrienes 

that cause inflammation in the tissue, is inhibited by the 

antioxidants present in red ginger essential oil, which also 

have anti-inflammatory effects. Antioxidants can also 

safeguard hepatocytes from oxidative stress, which in turn 

reduces liver injury. Consequently, SGOT and SGPT 

levels will decrease [36]. 

Another recovery method that supports this is the use of 

the lime essential oil, which is effective in expediting the 

recovery process of DOMS when used as a topical 

massage therapy oil. This is demonstrated by the 

reduction in discomfort and lactate levels that occur 

subsequent to exercise [37]. The findings indicate 

potential benefits of this intervention. Recovery 

techniques for athletes experiencing delayed onset muscle 

soreness (DOMS), specifically cold water immersion 

(CWI) and sports massage therapies, have been useful in 

alleviating pain, although may not influence other 

significant adaptations associated with DOMS [38]. 

The liver is the largest and most intricate gland in the 

body, characterised by a brownish-red hue, and performs 

numerous activities, including facilitating food digestion 

and nutrient metabolism inside the digestive system [39]. 

During strenuous physical exercise, hypoxia and 

ischaemia will arise due to increased oxygen demand in 

the active muscles. In hypoxia and ischaemia, the demand 

for energy leads to the conversion of ATP into ADP 

(Adenosine Diphosphate) and AMP (Adenosine 

Monophosphate). Inadequate oxygen supply will result in 

the conversion of AMP to hypoxanthine [40]. Following 

rigorous physical exertion, blood circulation will 

normalize via reperfusion. This method generates free 

radicals that damage cell membranes through lipid 

peroxidation processes [41][42][43]. An increase in the 

production of free radicals will lead to liver cell injury, as 

evidenced by elevated levels of SGOT and SGPT [44][45]. 

It has been reported in existing studies that there is an 

increase in SGOT and SGPT in long-distance running, 

AST enzyme elevation in the liver during football training, 

elevated AST and ALT in weightlifting, elevated AST 

and ALT in boxing, elevated AST and ALT in treadmill 

[46][47]. 

It is possible for the molecules of essential oil to easily 

spread to other parts of the body, such as the lymphatic 

system, blood vessels, neurones, fibroblasts, and mast 

cells, as they penetrate the epidermis. The blood 

circulation system and lymphatic circulation will transport 

these molecules through capillary blood vessels. 

Additionally, the capillaries transport them to the central 

nervous system, where the brain transmits messages to the 

organs that are experiencing an imbalance. The molecules 

that reach each brain cell are transformed into an action, 

resulting in the release of neurochemical substances that 

induce feelings of relaxation, calmness, and pleasure. The 

application of essential oils during massage will further 

stimulate the circulation system [48]. 

5. Conclusions

The study reveals that Red Ginger Essential Oil may 

reduce oxidative stress levels, hence enhancing liver 

function in cricketers following intense activity. The 

integration of red ginger essential oil with massage 

therapy may be regarded as a rehabilitation strategy 

post-training. 
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