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Abstract  

Background: Endurance exercises such as walking, jogging, running, dancing etc., are 

considered beneficial for health, such as cardiovascular fitness, reduction in cardiovascular 

problems, hypertension, high cholesterol, joint and muscular pain, diabetes and strengthening the bones. 

Objective: the study aimed to estimate the key parameters of the liver among healthy volunteers of 

endurance exercise. Methods & Materials: Study participants were randomly selected from the University 

of the Punjab, Lahore, Pakistan. The participants were thus categorized into two groups, i.e. control group 

(CG) and the experimental group (EG). Each group was formed of fifty (50) subjects. A self-made exercise 

protocol of endurance exercise was applied to EG. Ethical approval was taken from the ethical research and 

review board of the University of the Punjab, Lahore, Pakistan. Informed consent was taken from every 

subject before participation in the study, and all subjects were informed about the risks and benefits of 

participation in the study. Five (05) ml blood sample was collected from all subjects. Each blood sample 

was marked with a different identification code. Results & Conclusions: The pre and post-test results were 

processed through the statistical package for social sciences (SPSS, version-26). On the basis of data 

analysis and findings the researcher concluded that endurance exercises such as walking, jogging and 

running on the biochemical parameters of liver. 
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INTRODUCTION  

The liver is a most significant solid human body 

organ that performs various functions, such as 

removing toxins body's blood supply, maintaining 

blood sugar levels, regulating blood clotting etc. It 

is placed below the rib cage in the right upper 

abdomen [1, 2].  

There are different biochemical parameters of the 

liver, such as ALP (alkaline phosphatase), ALT 

(alanine transaminase), AST (aspartate 

aminotransferase),  Bilirubin, lactate 

dehydrogenase (LD), gamma-glutamyl transferase 

(γGT), creatine kinase (CK) and myoglobin  etc. 

[3,4]. Exercise-induced changes in these parameters 

of the liver. AST and ALT are both found to be 
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altered among high-intensity exercise performers. 

Likewise, LD, CK, and myoglobin are higher 

among the exercise performers of high intensity 

[5,6,7]. 

AST is also found in the liver, skeletal 

muscles, kidneys, brain, pancreas, lungs, 

leukocytes, and erythrocytes [8]20% of AST comes 

from the cytosol, while 80% comes from the 

mitochondria [9]. Cytosolic AST has a half-life of 

17 hours, while mitochondrial AST has a half-life 

of 87 hours, although many laboratories do not 

distinguish between them. Clearance from plasma 

is performed by hepatocytes, sinusoidal cells, 

endothelial cells, and kupffer cells [10]. Zone 3 of 

the hepatic acinus has higher concentrations of 

AST, so damage to this zone by ischemia or toxins 

may result in greater levels of AST than ALT [8]. 

Exercise with different volumes and intensities also 

alters positively as well as negatively the various 

biochemical parameters of the liver [11,12]. 

Previous epidemiological studies have shown many 

health risks and mortality related to exercise and 

alcohol consumption [13,14]. Likewise, hundreds 

of deaths around the globe are reported every year 

concerning heavy alcohol consumption. Heavy 

alcohol consumption also causes violence and often 

leads to alcohol use disorders (AUDs) (alcohol 

abuse and dependence) [15, 16,17]. 

According to [18], patients with liver problems 

need moderate-intensity exercise of at least 150 

minutes per week. In addition, resistance exercises 

such as weight training or activity should be 

coupled two days with moderate intensity exercise 

for healthy liver functions. Performing regular 

exercise is essential for every individual due to 

health points of view [19,20,25]. Exercise promotes 

health and reduces health problems such as type 2 

diabetes and heart and circulatory diseases 

[21,22]. Liver problems may cause muscle 

wasting, and thus people  become frail at an 

earlier age [23,24]. To make the muscle 

vigorous and healthy, regular exercise is 

suggested. Training is directly related to 

non-alcohol-related fatty liver disease 

(NAFLD). Along with a healthy diet, 

physical activities are indicated as a 

treatment for NAFLD [26, 27].  

Research studies have shown that exercise 

positively affect fatty lover in different 

ways. Maximum peripheral insulin 

resistance reduces the excessive delivery of 

free fatty acid and glucose to synthesise 

free fatty acid in the liver. Exercise 

increases the oxidation of fatty acids, which 

helps to avoid mitochondrial and hepatocellular 

mutilation by reducing the release of damage-

associated molecular patterns. In short, practice 

reduce the disease of rich liver problems [28, 29]. 

Long-term liver damage causes scar tissue 

formation, which harmfully affects liver health and 

leads to chronic liver damage cirrhosis. People 

with cirrhosis often suffer the loss of muscle mass 

and muscle strength. Consequently, physical 

exercise may be helpful to people with cirrhosis 

[31]. 

The liver plays a central role in converting one 

chemical species to another; thus, this process or 

function is the primary source for making drugs for 

defecation from the body. During the metabolism of 

drugs, many chemical species are formed, which 

cause hepatic injury. Likewise, medications, 

exercise and diet also play a role in producing 

antioxidants and reactive oxygen species. Therefore 

these two factors also need to consider important 

[32,33].  

Strenuous exercise causes rhabdomyolysis [34,35]. 

The nature of rhabdomyolysis concerns the volume, 

intensity and frequency of training or exercise [36]. 

In addition, rhabdomyolysis is linked with training 

experience [35]. Low creatine kinase (CK) and 

myoglobin levels are observed in well-trained 

weightlifters. Hot environments, electrolyte 

imbalances, nutritional deficiencies, creatine 

supplements, alcohol, and gender are among the 

causative factors of rhabdomyolysis [35].  

NAFLD is a leading cause of chronic liver 

problems. Increased physical activity is essential 

for NAFLD treatment and prevention. 
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Similarly, many NAFLD patients have sedentary 

and have poor fitness [36,37]. Regular exercise is 

crucial in managing NAFLD and other health-

related problems such as extrahepatic cancer, 

cardiovascular events, and hepatocellular 

carcinoma [38,39,40]. Moderate-intensity exercise 

like brisk walking and light cycling help in 

improving histologic endpoints in patients with 

NAFLD [41]. 

As a result of all the above critical assessments of 

previous studies, it is clear that exercise 

significantly impacts various body functions. So 

what is the effect of exercise, particularly endurance 

exercise, upon the key parameters of the liver? To 

discover the facts, the researcher decided to conduct 

a research study titled “Estimation of Key 

Parameters of Liver among Healthy Volunteers of 

Endurance Exercise”. The study used a quantitative 

research approach, showing its strength. In 

addition, based on anthropometric attributes such as 

age, gender and health status, the subject was 

recruited and examined, which proved the 

generalization of the study. Along with these, there 

were some limitations of the study, such as the 

study was only carried out among male student-

athletes, and only endurance protocols were applied 

to the recruited subjects as a research intervention. 

These limitations may provide new insight for 

researchers to carry out such studies with new 

anthropometric attributes of subjects and other 

natures of the exercise. 

 

MATHODS & MATERIALS: 

The researcher adopted the below procedures to 

reach specific findings and conclusions.  

 

Research Design  

The study was associated with endurance exercise 

and assessment of key liver parameters among 

health volunteers; therefore, the researcher applied 

the experimental research design.  

 

Participants 

Study participants were randomly selected from the 

University of the Punjab, Lahore, Pakistan. The 

participants were thus categorized into two groups, 

i.e. control group (CG) and the experimental group 

(EG). Each group was formed of fifty (50) subjects. 

Moreover, all subjects were recruited and placed in 

a desired group based on inclusion criteria, i.e. 

Subjects aged more than 20 and less than 30 years, 

subjects with no chronic health problems and only 

male student-athletes were included.  

 

Instruments & Instrumentation  

Five (05) milliliter blood sample was collected from 

all subjects. Each blood sample was marked with a 

different identification code. The collected blood 

samples were registered to a local homecare 

laboratory to estimate the key parameters of the 

liver.  

 

Exercise Intervention  

The researcher made a self-made exercise protocol 

of eight weeks and thus applied it to the 

experimental group. The exercise protocol was 

comprised of regular walking and jogging. The 

researcher followed the total time duration of the 

exercise as per international guidelines of physical 

activities (150 minutes up to 300 minutes of daily 

physical activities with moderate to vigorous 

volumes and intensities for maintaining a healthy 

lifestyle) 

 

Ethical Consideration  

Ethical approval was taken from the University of 

the Punjab Lahore, Pakistan. All the subjects were 

informed about the risk and benefits of participation 

in the study, and thus written informed consent was 

taken from each subject. 

 

Data Analysis  

The results obtained during the pre and post-test 

were processed through the statistical package for 

social sciences (SPSS, version 26). Thus suitable 

statistical tools were applied for the analysis of data.
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RESULTS  

 

Table no.1 showing the anthropometric characteristics of both CG) and EG in term of age 

Testing Variable N Rang Mini Max Mean SD 

Age/Year 100 6.00 22.00 32.00 22.95 4.79 

 

The above table no.1 shows the anthropometric 

characteristics of both CG) and EG in term of age. 

The total number of subjects in both groups was 

hundred (N-100). The minimum value was 22.00; 

the maximum value was 32.00. The mean and 

standard deviation was 22.95 ±4.79 

 

Table 2. Descriptive analysis of Both CG and EG in term of ALT, ALP and AST 

Testing Variable N Mini Max Mean SD Variance 

ALT 100 26.00 36.00 30.35 4.11 10.71 

ALP 100 112.00 162.00 142.25 15.50 211.30 

AST 
100 23.00 41.00 34.60 5.87 24.72 

Valid N (List wise 50) 

 

The above table no.2 shows the deceptive analysis 

of all three biochemical parameters of the liver 

(ALT, ALP, AST). The total number of subjects in 

both CG and EG was 100. The mean and standard 

deviation of both groups in term of ALT was 

30.35±4.11, the minimum range was 26.00, the 

maximum range was 36.00, and the variance was 

10.71. likewise, the level of ALP in both groups 

shown by mean and standard deviation was 

142.25±15.50, the minimum range was 112.00, the 

maximum range was 162.00, and the variance was 

211.30, while the level of AST as shown by the 

mean and standard deviation of 24.60±5.87, the 

minimum range was 23.00, maximum range was 

41.00 and variance was 24.72.

 

Table no.3 showing the Comparison of CG and EG in term of ALT 

Testing Variable N Mean SD T Sig 

ALT (CG) 50 31.36 2.60 
82..75 .000 

ALT (EG) 50 33.10 4.11 

 

The above table shows the comparison of both CG 

and EG in term of ALT. The total number of 

subjects in both groups was 100. Data were 

expressed as mean and standard deviation. The 

mean and standard deviation of CG in term of ALT 

was 31.36±2.60. Likewise, the mean and standard 

deviation of EG was 33.10±4.11 t value was 82.75, 

and the level of sig was .000.

 

Table no.4 showing the Comparison of CG and EG in term of ALP 

Testing Variable N Mean SD T Sig 

ALP (CG) 50 130.00 11.00 
33.68 .000 

ALP (EG) 50 142.25 15.50 

The above table shows the comparison of both CG 

and EG in term of ALP. The total number of 

subjects in both groups was 100. Data were 

expressed as mean and standard deviation. The 
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mean and standard deviation of CG in term of ALP 

was 130.00±11.00. Likewise, the mean and 

standard deviation of EG was 142.25±15.50, t value 

was 33.68, and the level of sig was .000.

 

Table no.3 showing the Comparison of CG and EG in term of AST 

Testing Variable N Mean SD T Sig 

AST(CG) 50 31.31 5.40 
17.83 .001 

AST(EG) 50 34.61 5.88 

 

The above table shows the comparison of both CG 

and EG in term of AST. The total number of 

subjects in both groups was 100. Data were 

expressed as mean and standard deviation. The 

mean and standard deviation of CG in term of AST 

was 31.31±5.40. Likewise, the mean and standard 

deviation of EG was 34.61±5.88, t value was 17.83, 

and the level of sig was .001.

 

CONCLUSION  

The study was carried out to assess the impact of 

endurance exercises such as walking, jogging, 

running, on the biochemical parameters, so this 

research, therefore, the study's finding, contributes 

a first insight to evaluate the exercise and 

biochemical changes of the liver. Based on the 

results, the researcher concluded that endurance 

exercise has a significant positive impact on the 

biochemical parameters of the liver, i.e. ALP 

(alkaline phosphatase), ALT (alanine transaminase) 

and AST (aspartate aminotransferase). In line with 

this finding, the study conducted by [42] among 

low-intensity exercise performers with single-time 

posttest data analysis showed that exercise with 

moderate intensity influenced ALT, ALP and AST. 

The result of the study conducted by [43] among 12-

week moderate-intensity aerobic exercise (jogging 

and walking) at 65%-70% of HR max did not affect 

liver function without modulating hepatic enzymes 

and lipid profiles in overweight among 50 years old 

age women, whereas cardiorespiratory fitness 

(CRF) by modifying VO2max, WJTE, and SBP was 

developed. The result [44] states that resistance and 

aerobic training are equally practical for patients 

with liver problems. The study conducted by [45] 

concluded that there are no changes resulting from 

exercise in terms of liver enzymes such as alanine 

aminotransferase, aspartate aminotransferase and γ-

glutamyl transpeptidase. 

 

LIMITATIONS AND STRENGTH  

The study used a quantitative research 

approach, showing its strength. In addition, based 

on anthropometric attributes such as age, gender 

and health status, the subject was recruited and 

examined, which proved the generalization of the 

study. Along with these, there were some 

limitations of the study, such as the study was only 

carried out among male student-athletes, and only 

brisk walking was applied to the recruited subjects 

as a research intervention. These limitations may 

provide new insight for researchers to carry out 

such studies with new anthropometric attributes of 

subjects and other natures of the exercise.    
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