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 The purpose of this research was to study the effect of 12 weeks of selected aerobic 

exercise on serum amount and liver enzymes (ALT, AST, GGT) on type II diabetic 
middle-aged women with overweight, the samples of this research are 30 women of 45 

to 60 years old with BMI>25, who were selected after careful measurements to 

determine body mass index and randomly divided into two groups of experimental (n = 
15) and control (n = 15). During blood taking (12 weeks) control group had no specific 

exercise but experimental group were under selected aerobic exercise with intensity of 

55 to 70% of the maximum heart rate 3 days a week with increasing intensity of 35 to 
50 minutes per session. Also activity intensity 5% was added every 4 weeks. 

Laboratory measurements (ALT, AST and GGT serum) were evaluated in the first and 

twelfth week. After receiving the results, obtained data from the two groups was 
analyzed that for this, independent and dependent t-test was used on a significant level 

(P<0/05) data was analyzed using software SPSS, selected aerobic exercise has a 

significant effect on serum alanine amino transferase (P=0/035), selected aerobic 
exercise has a significant effect on serum aspartate transferase (P=0/024), selected 

aerobic exercise has a significant effect on serum GGT (P=0/043). In summary, the 

results showed that aerobic exercise causes improving liver enzymes of middle-aged 
women with type II diabetes and overweight. 
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INTRODUCTION 

 

 Diabetes H 1 has been studied as a significant injury by many scientists and it is attempted to reduce liver 

tissue injuries of patients with diabetes from the past by all researchers around the world. Several drugs have 

been used in this field, which had failed to appropriately reduce the complications of diabetes in liver tissue, 

until recently; regular physical activity and exercise have been proposed in this regard (Doostdar, 2009). 

 Type II diabetes shows insulin resistance and it is specified that body's normal insulin amount is not enough 

for insulin response to lipid cells and liver cells and due to the lack of insulin reaction, Pancreas regularly 

produces insulin which leads to high insulin level and blood sugar. If the conditions continue kidney is damaged 

and liver becomes fatty. About 55 percent of those with fatty liver have diabetes and 95% of them are obese. 

The most important biochemical change in fatty liver is increased transaminase (AST, AIT) in blood that are a 

type of protein that cause accelerating chemical reaction in liver and increased AIT is a more specific marker for 

fatty liver (Nikoosokhan, 2009). 

 Several studies show the relationship between fatty liver and metabolic syndrome features, including 

abnormal lipids, obesity, hypertension, and insulin resistance. In this case, usually the level of GGT is also 

increased (Halls Worth, 2012). High level of GGT is associated with high blood pressure and heart rate, and 

diabetes. The relationship between GGT and insulin also has been shown statistically and there is a direct 

relationship between them when fasting. Many findings indicate that those with high level of GGT have higher 

blood pressure and insulin level and are prone to diabetes and there is evidence that interprets involvement of 

fatty liver disease and oxidative stress in diabetes and high blood pressure. In one of the studies in Japan 

anthropometric index of 22.7 of a positive relationship between death and ALT was found. The incidence of 

NAFLD is one out of every five middle-aged persons based on the country and its diagnostic criteria type, the 
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incidence is increased by obesity and in those with type II diabetes is common. The role of physical activity and 

exercise is also important to preserve metabolic health (Halls Worth, 2012). Aerobic exercise can reduce 

triglyceride and serum cholesterol and liver status improvement and usually those with type II diabetes with 

fatty liver have overweight that by decreasing ALT serum level liver histology of patients with fatty liver 

improves (Davoodi, 2011). Therefore, the role of physical activity is important to control fatty liver metabolism 

(Halls Worth, 2012). Research suggests that light to moderate regular exercise causes reducing enzymes and 

symptoms of the disease in people. Gradual weight loss and regular exercise significantly cause reducing serum 

ALT and also liver damage causes increasing AST and ALT (Mirdar, 2010). 

 Hence the researcher sought to find out whether 12 weeks of selected aerobic activity with an intensity of 

55 to 70 percent of maximum heart rate to insulin, insulin resistance and liver enzymes middle-aged women 

with type II diabetes is effective or not? 

 

Method: 

 The present study is semi-experimental type and in terms of purpose is an applied type. Since the present 

study examines the effect of aerobic exercise on some nonalcoholic fatty liver indices (ALT and AST, GGT 

enzymes), for this purpose, the researcher used an exercise group and a control group. The pre-test was taken 

from both groups. And after protocol intervention in experimental group, post-test was also taken from both 

groups. The results of pre-test and post-test were examined and then the two groups were compared to 

determine the effect of exercise on dependant variables. The population consists of female patients with type II 

diabetes of 45-60 years old referred to Iran diabetic clinic in Mashhad. Of 250 cases that were eligible (without 

cardiovascular, skeletal and pulmonary disease, drugs treatment with certain tablets, certain blood sugar range, 

BMI>25, 30 persons were divided randomly based on selection purpose into two experimental and control 

groups. Subjects after being aware of study conditions were invited to interview in order to perform initial 

measurements and required tests implementation. Medical records and drug type (treatment by tablets) were 

determined. First volunteers' height and weight were measured and then their body mass index was calculated 

using the formula BMI = W / M2 (Mawi, 1991). Through K assessment questionnaire of physical activity was 

used to ensure being non-athletes that the subjects had no history of regular exercise during the last six months. 

Before receiving subjects' consent necessary information about the nature of conducting the survey, probable 

risks and tips that should be followed to participate in the study were at their disposal. Of 30 participants, 15 

ones were randomly placed in control group and 15 ones were placed in exercise group. 

 

Exercise implementation method: 

 Exercise program with the intensity of 55-70% of maximum heart rate (for this purpose each session heart 

rate was continuously measured), three days a week for 12 weeks with increasing intensity and duration was 

organized as follows. The first week began with an intensity of 55% of maximum heart rate and in the last week 

ended with 70% of maximum heart rate. In this regard, sessions' duration from 35 minutes in the first week 

reached to 50 minutes in the last week. Each training session program was as follows: Five min of warm-up, 25-

40 min of selected aerobic activity, which includes 15 minutes of fast walking (based on needed intensity of 

exercise protocol) and 10-25 min of exercise, from aerobic movements, hands and feet harmonic movements, 

five min of cooling. Exercise program implementation was in accordance with the agenda of American Diabetes 

Association and by warm up and running activity implementation on a flat surface, then aerobic group exercise 

and finally was ended by cooling (Segal, 2004). 

 
Table 1: Exercise implementation method. 

 Warm up time 

(min) 

Walking time 

(min) 

aerobic activity duration 

(min) 

Activity intensity 

(MHR )

Cooling time 

(min) 

1 5 15 10 60-55 %5 

6 5 15 15 65-60 %5 

12 5 15 25 70-65 %5 

 

Blood measurements: 

 Measurement of blood factors was done before exercise program start and after the end of the twelfth week. 

Before referring the subjects to the laboratory the main and necessary points on nutrition and physical activity of 

the disease were announced to the subjects in order to comply with the required accuracy. All subjects 

participated in two research groups referred to the laboratory at the same time of the day between the hours of 8-

10 am while were fasting for 12 hours, and 24 hours before the experiment had no intensified physical activity. 

20 ml of blood was taken from each subject's elbow vein in the laboratory and was poured in experiment tube 

containing anticoagulant and in order to separate serum, the tubes were placed in centrifuge. After removing 

experiment tube from the centrifuge, it was transferred to the Department of Biochemistry and hormonal tests to 

measure ALT and AST and GGT, in order to measure study dependent variables according to necessary 
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instructions and using biochemical automated analyzer and G automatic analyzer. Blood samples were 

centrifuged for 10 min with the speed of 2000 rpm in order to separate the serum. 

 

Study implementation method: 

 The subjects referred to Dr. Moayed specialized laboratory in Mashhad according to previous schedule 

while observing the points which had been recommended for pre-test and post-test blood taking. Then body 

weight, resting heart rate, maximum used oxygen, and height of the samples were measured and recorded in the 

form of personal characteristics. Participated patients were divided into two groups of experimental and control. 

Experimental group participated in aerobic selected exercise program for 12 weeks. During the implementation 

of exercise protocol 1 person from experimental group quit continuing the work in the middle of exercise and 

also 1 person in post-test phase did not attend control group. The number of experimental and control groups 

reached 14 persons. At the end of the study period at 12 weeks again BMI, VO2 max were measured and 

recorded in the form of personal characteristics. Also blood samples were taken for post-test phase. 

 

Statistical method analysis: 

 Descriptive statistics was used to show raw data, calculate central indices, dispersion and drawing diagrams 

and tables. Then K S test was used to examine data normal distribution and ensure it was normal. Regarding 

study purposes to test hypotheses inferential statistics (student t-test) was used. 

 After receiving the results of laboratory, statistical methods and software SPSS were used to analyze 

obtained results. T-test was used to compare average score of each of the groups in pre-test and post-test and 

finally t-test was used to compare the average of different variables between the two groups. Bar charts were 

drawn to show data differences in pre-test and post-test. 

 

Initial test: 

 Initial tests were conducted to control intensity, and to determine the suitability of exercise with given 

group also to be aware of events and incidents during exercise, first 4 subjects were asked to do exercise with 

determined intensity for the first week of MHR = 55% during the given period to determine if they have the 

ability to perform given activity with required intensity and duration or not. After this phase and ensuring of the 

accuracy of protocol, the program was conducted on 15 persons in experimental group. 

 

Findings: 

 
Table 2: Statistical analysis of enzyme aspartate transferase (u / l) of the subjects of 2 groups of experimental and control (freedom 

degree=28). 

group test 
SD 

Average ± 

Significant level 

 

experiment 
pre 97/10  71/22 

024/0 
post 057/9  03/22 

control 
pre 744/7  58/21 

post 821/7  25/27 

 

  According to the data in Table 2 and significant level of 0/024, twelve weeks of selected aerobic exercise 

has a significant effect on subjects' serum aspartate transferase level. 

 
Table 3: Statistical analysis of alanine transferase enzyme (u / l) of the subjects of 2 groups of experimental and control.  

group test SD 

Average ± 

Significant level 

 

experiment pre  ±64/27  73/16   
035/0 post 95/14±  82/26 

control pre 805/11±  5/26 

post 93/10±58/32 

 

 According to the data in Table 3 and significant level of 0/035, so twelve weeks of selected aerobic exercise 

has a significant effect on subjects' serum alanine transferase level. 

 
Table 4: Statistical analysis of GGT enzyme (u / l) of the subjects of 2 groups of experimental and control. 

group test SD 

Average ± 

Significant level 

 

experiment pre 66/12  92/35  
043/0 post 85/12  35 

control pre 41/17  08/36 

post 94/19  75/40 
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 According to the data in Table 4 and significant level of 0/043, twelve weeks of selected aerobic exercise 

has a significant effect on subjects' serum GGT level. 

 

Discussion and conclusion: 

 Physical activity and its role in society have always been controversial and have attracted the minds of 

researchers (Taheri, 2004). Higher level of inactivity plays an important role in increased prevalence of obesity, 

type II diabetes and NAFLD. Finding ways to target the results and consequences of physical inactivity is one of 

the challenges of our generation. Historically, aerobic activity intervention was used to understand the effect of 

exercise on well-being and metabolic health. However, it should be more emphasis on increasing daily activity 

level and reducing inactivity time. Even without weight loss or diet change, small and achievable changes in 

movement habits have benefits for overall metabolic control and especially more health of liver and heart 

(Johnson, 2009). 

 

The effect of physical activity on liver aspartate amino transferase AST: 

 From the findings of this study it is also suggested that selected aerobic exercise for 12 weeks had a 

significant effect on serum enzyme aspartate amino transferase. Although the level of AST of experimental 

group had a slight decrease after aerobic exercise, but compared with control group, level of pre-test was higher 

than post-test, had a significant difference. 

 Since type II diabetes has a direct relationship with NAFLD and has a direct effect on liver fat increase, fat 

is deposited in liver cells over time. First fat transmutation is seen in the liver then causes transforming to 

NAFLD, and finally leads to liver cirrhosis. As mentioned the importance of measuring the enzyme is attributed 

to assessment of myocardial infarction and disorders of liver cells. Since the enzyme is in hepatocyt 

mitochondria, its increase in blood serum shows severe liver diseases, which is used for the diagnosis of liver 

cirrhosis. 

 We know that in normal case fatty acids are transferred through intestinal bloodstream to the liver, where 

they have been changed and removed from the liver in the form of phospholipids, the process is regulated by 

insulin, in insulin resistance they are accumulated in liver and increase fat production and reduce secretion of 

phospholipids. This accumulation then leads to inflammation and insulin resistance and liver cell death. Studies 

have shown that higher level of physical activities has a direct relationship with low inside liver fat. In general, 

physical activity increases body fat oxidation in fat, muscle and liver tissue that causes fatty acids reduction in 

circulation (Ormsbee, 2007). Systematic physical activity leads to skeletal muscles' capillary proliferation 

resulting in more effective delivery of fatty acid to muscle cell. Inside muscle cell mitochondria density is 

increased and more fatty acid enters mitochondria. On the other hand mitochondrial enzyme content and the 

number of fatty acids connected to protein increase that increase fatty acid oxidation. A significant increase is 

seen during and after physical activity in VLDL secretion and VLDL is removed by skeletal muscles. This 

causes accelerating clean up of fatty acids obtained from the liver. Physical activity also helps in reducing 

abdominal and visceral fat; both are the main source of fatty acids, released in the plasma, and available for 

being received by the liver. The findings of this study demonstrated that 12 weeks of aerobic exercise caused 

decreasing enzyme AST that is consistent with the results of studies of Mirdar 2012, Valizadeh 2011, Davoodi 

2012, Noori 2011, S 2009, and was not consistent with the results of studies of Mirdar 2010, Bashiri 2010, 

Rezai 2011. In the research, physical activity was done with high-intensity and without regarding the 

opportunity to return to the initial case that caused damaging some organs. Loza 2010 examined active lifestyle 

intervention on the subjects with high average age that the study results were not consistent with the present 

study. 

 

The effect of physical activity on liver enzyme Alanine aminotransferase (ALT): 

 After analysis f the findings we found that 12 weeks of selected aerobic exercise has a significant effect on 

liver enzyme ALT. Physical activity caused decreasing the enzyme in experimental group. While in control 

group it had an increase. 

 This enzyme wide distributed is seen in body tissues that its highest concentration is related to liver tissue 

and its measurement clinical importance is limited to assess liver disorders and its amount at the beginning of 

liver lesions is greater than AST. Accumulation of fat in liver cells increases when fat production is increased 

and secretion from the liver is impaired and this is when input fat of liver is increased and secretion of 

phospholipids is decreased. Physical activity causes increasing the density of mitochondria in skeletal muscles, 

which increase fatty acid oxidation capacity. The release of capillaries in skeletal muscles causes increasing 

fatty acid delivery to the muscle. CARNITINE transferase increase facilitates transmission of fatty acid to 

mitochondrial space and regulates increasing fatty acid connected to protein of transmission of myocyte fatty 

acid (G, 2003). Therefore physical activity changes liver fat content and liver fat intake (B, 2001). 

 The results of this study on ALT enzyme were consistent with studies of Valizadeh 2011, Davoodi 2012, 

Noori 2012, Mir 2012 and S 2009, S 2011 agreed but were not consistent with the results of studies of Mirdar 
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2010 and Rezaei 2011, Mariana Loza 2010, D 2008 which seems to be due to difference in age and type of 

physical activity intervention. In studies of Dr. Bashir 2010, resistance exercise was used and maybe because of 

this, the results are not consistent with this study. 

The effect of physical activity on liver GGT: 

 12 weeks of selected aerobic exercise in experimental group caused decreasing the level of GGT. The 

amount of plasma GGT activity is probably the most sensitive test in evaluation of liver diseases, especially in 

liver cholestasis. This enzyme is mainly connected to cells' plasma membrane and has a direct relationship with 

insulin resistance and is a predictive factor for metabolic syndrome and the risk of cardiovascular disease. 

Reduction in serum GGT is a result of the reduction of insulin resistance. Recent studies have shown that an 

increase in GGT concentration is related to physiological range to liver insulin resistance and insulin secretion 

increase and hepatic insulin loss. Higher GGT level is related to higher BMI, diabetes, and high blood pressure. 

 Since physical activity helps in losing weight and causes improving insulin sensitivity, especially aerobic 

activity causes reducing environmental lipolysis, inhibiting lipid synthesis and stimulating oxidation of fatty 

acid thus lowering GGT level can be seen with physical activity (Refigh, 2008). The results of Ji-Young Kim 

2011, Niki 2009, D. V 2008 studies were consistent with the findings of this study. 
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