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Introduction
 

therosclerosis, cardiovascular, and 

liver diseases are resulting from 

diabetes which affects the quality of 

life and life expectancy in these patients (1-3). 

The liver is one of the most important organs 

of the body and is damaged in diabetic patients 

(4). The most important liver functions is 

detoxification of drugs, production of blood 

clotting factors, glucose storage in the form of 

glycogen and blood sugar regulation and fat 

metabolism. In fact, the role of the liver in fat 

absorption and defense against germs and 

toxins should not be ignored (5). Generally, 

those who are suffering from diabetes type II 

have higher rates of liver function compared to 

healthy subjects. Recent studies indicated the 

integration relationship between diabetes type 

II and non-alcoholic fatty liver disease 

(NAFLD). NAFLD is a type of liver disease 

that is effective in the diagnosis of diabetes 

type II, and vice versa, and each of these can 

aggravate the other one (6). Important 
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Abstract 
Objective: Fatty liver disease is one of the most common diseases 

in women with type II diabetes. While regular exercise can decrease 

the complication of this disease, it was not clearly identified. The 

aim of this study was to evaluate the effect of four weeks aerobic 

training on Liver Transaminases and some glycemic markers in 

women with type II diabetes. 

Materials and Methods: In this study, 20 patients with type II 

diabetes were participated in two groups (experimental and control 

group). The experimental group did the continuous aerobic training 

and running on treadmill with 55 to 80 percent of their maximum 

heart rate for five times a week during the four weeks. The blood 

samples were prepared in two pre-test and post-test steps to measure 

the levels of liver transaminases, glucose and insulin through ELISA 

method. 

Results: Statistical analysis showed that after four weeks of aerobic 

training, the liver inflammatory markers, glucose and insulin related 

to the experimental group had no significant difference in 

comparison with control group (P>0.05). 

Conclusion: The results indicated that doing the continuous 

aerobic training five times a week during four weeks with 55 to 80 

percent of maximum heart rate, do not diminish liver transaminases, 

glucose and insulin in women with type II diabetes. 

Keywords: Liver transaminases, Continuous aerobic training, 

Diabetes II type 
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biochemical change in NAFLD is an increase 

in the level of alanine aminotransferase (ALT) 

and serum aspartate aminotransferase (AST) in 

blood (7). In patients with diabetes type II, 

fatty liver disease due to damage to liver cells 

is very common and in the cases of diabetes 

along with obesity, the prevalence of this 

disease is 100% (8). Among liver 

aminotransferases, ALT is the most specific 

liver damage indicator and Gamma glutamyl 

transferase (GGT) is also considered as a 

sensitive indicator for liver damage (9). 

Studies have also shown that changes in ALT, 

AST and GGT in people are associated with 

risk of developing cardiovascular diseases, 

diabetes type II, stroke and high blood 

pressure (10). The higher level of GGT is 

associated with the risk of developing insulin 

resistance and diabetes type II (11). ALT and 

GGT even in the normal range are associated 

with diabetes type II. Therefore, it seems that 

liver function indicators can be involved in the 

pathogenesis of diabetes. An increase in this 

indicator is detected in the NAFLD in obese 

patients with fat accumulation in the liver (12). 

Physical activity reduces liver lipogenesis 

enzymes and it has positive impact for type II 

diabetic patients with fatty liver (13). Regular 

physical activity can play an important role in 

the improvement of diabetic complications 

such as obesity, hypertension, hyperlipidemia, 

hyperinsulinemia, and increased sensitivity of 

target tissues to insulin. Aerobic exercises also 

reduce insulin resistance (14). The visceral fat 

reduction increase the fatty liver and improve 

the insulin resistance, moderate level of 

aerobic exercise is the most efficient method 

(15). On the other hand, it has been found that 

the level of liver enzymes in plasma fluctuate 

under the influence of physical activity. This 

factor is affected by duration, intensity, and 

type of exercise (16). It was also found that 

level of ALT and GGT enzymes reduced 

linearly with increasing periods of moderate 

and severe physical exercise (17). However, 

according to some studies, aerobic exercises 

do not lead to a reduction in liver pathologic 

indicators in males and females (18). For 

example, Ross et al (13) showed that insulin 

sensitivity and liver fat level reduction did not 

change significantly after one week in people 

with non-alcoholic fatty liver. However, on the 

effect of aerobic exercise on levels of liver 

enzymes in patients with diabetes type II, few 

studies have found inconsistent results 

(increase, decrease or lack of change) that the 

effect of exercise on it was unknown and 

needs further investigation. The objective of 

this study was to investigate the effect of 

continuous aerobic exercise for four weeks on 

liver transaminase levels and some glycemic 

indicators of diabetes type II. 

 

Materials and Methods 
This was a quasi-experimental study. In this 

study 20 women with diabetes type II (aged 

33-53 years, body mass index 25-30 kg per 

square meter) referred to Diabetes Center of 

Ahvaz Golestan Hospital in winter 2015 were 

selected and studied. After explaining the 

objectives of research and its stages for them 

and obtaining informed consent and 

completing the questionnaire (including 

demographic data, medical and physical 

activity history), they voluntarily participated 

in the study and they were randomly assigned 

to two groups of experimental (n=10) and 

control (n=10). Evaluation of medical records 

showed that all patients were treated with 

blood sugar lowering drugs such as metformin. 

Inclusion criteria included fasting plasma 

glucose 140-250 mg/dl, non-smoking, lack of 

insulin injections, lack of cardiovascular 

disease, hypertension, respiratory and 

musculoskeletal disease and no history of 

recurrent hypoglycemia or sport activity as 

well as the lack of any regular exercises. 

Exclusion criteria included absence in exercise 

sessions and lack of observing medical 

advices. 

A week before the main intervention, they 

attended in the laboratory to find information 

on performing test on the device. After 

dividing the participants into two groups 

(experimental and control), height, weight and 

body mass index (dividing weight in 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
25

-1
1-

15
 ]

 

                               2 / 7

https://ijdo.ssu.ac.ir/article-1-362-en.html


Aerobic training effects on liver transaminases and glycemic markers 

 

150 IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 9, NUMBER 4, WINTER 2017 

 

 

kilograms by the square of height), the ratio of 

waist to hip circumference (by calculating the 

waist and hip area), and the percentage of 

body fat (using a body composition device, 

Olympia version 3.3, South Korea) of subjects 

were measured in both pre-test and post-test 

stages. 

Continuous aerobic exercise program included 

four weeks running on the treadmill, five 

sessions per week (20 sessions) on daily basis. 

The experimental group exercise program 

included warm-up, main stage, and cooling 

down. Subjects in the warm-up stage walked 

on treadmill with an intensity of 30-40% of 

maximum heart rate for 5 minutes. Activity 

duration was increased from one to four 

weeks, so that it continued up from 30 minutes 

in the first week to 60 minutes in the fourth 

week. Work intensity in walking exercise on a 

treadmill was considered as a percentage of 

maximum heart rate of an individual and it 

was calculated using the equation 220- age for 

each subject. Accordingly, in the first and 

fourth weeks of continuous aerobic exercise, 

the participants in the activity stage run on 

treadmill with 55 to 80 percent of their 

maximum heart rate. The intensity of exercise 

was controlled by heart rate and in specified 

intervals with Polar hear rate monitor 

(Finland). Each subject at the end of each 

exercise performed cooling down exercise for 

5 minutes with 30-40% of maximal heart rate. 

Table 1 provided continuous aerobic exercise 

protocol. 

Fasting blood samples of all participants were 

prepared in the pre-test and post-test stages. 

Then, they were centrifuged at 3500 to 3800 

rpm per minute. Samples were placed at -20 ° 

C until final analysis.  Measuring each of the 

factors of liver inflammation criteria, glucose 

and insulin was performed using the special 

kits. In this study, serum levels of glucose and 

liver enzymes were determined by kit (Pars 

Azmoon Company, Iran) and insulin level was 

determined using the kit (Cubas) through 

electrochemiluminescence method.  

 

Statistical analysis 
Descriptive statistics was used to determine 

the mean and standard deviation (SD) of each 

variable and the Shapiro-Wilks test was used 

to examine the normal distribution of data. To 

investigate the intra-group changes, paired T-

test was used and to compare inter-group 

changes, analysis of covariance test was used. 

All calculations were performed using the 

SPSS, ver. 17 and level of significance of tests 

was considered P<0.05. 

 

Results 
Mean and standard deviation of 

anthropometric indicators and body 

composition are shown in Table 2. The results 

of this study showed that continuous aerobic 

exercise after four weeks did not lead to 

significant changes in body mass index and 

body weight of patients. In addition, serum 

liver aminotransferase levels at the end of 

continuous aerobic exercise protocol did not 

change significantly (tables 2 and 3). 

According to the findings of the Table (3), 

significant changes were not seen in blood 

glucose and insulin level after implementing 

exercise protocol. However, intra-group 

changes showed that levels of (AST and GGT) 

in the intervention group in pre-test stage 

reduced significantly compared to post-test 

stage (P-value:0.01). 

 

Discussion 
One of the diseases increased in recent years is 

nonalcoholic fatty liver disease in obese 

patients characterized with fat accumulation in 

the liver. Cross-sectional studies have studied 

the correlation of this disease with insulin 

resistance, regardless of BMI, fat distribution 

and glucose tolerance (19) and it has been 

found that this disease is one of the metabolic 

Table 1. Continuous aerobic exercise protocol 
Work intensity 

(percentage of 

maximum heart rate) 

Moderate 

(min) 

Sessions 
Weeks 

55-80% 30 5 1 

55-80% 40 5 2 

55-80% 50 5 3 

55-80% 60 5 4 
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syndromes and it is associated with obesity 

and diabetes (20). On the other hand, results 

showed increased levels of AST and GGT are 

strong markers of liver injury and NAFLD and 

it is effective in the development of metabolic 

syndrome and diabetes (21). Many studies 

suggested the effect of exercise on 

improvement of glucose metabolism in people 

with diabetes. However, the clear and specific 

mechanisms of these effects have not still been 

recognized. Change in levels of liver 

inflammatory indicators of liver may be one of 

these mechanisms. There are few studies 

regarding the effect of exercise on liver 

transaminase levels. Therefore, the objective 

of this study was to investigate the effect of 

continuous aerobic exercise for four weeks on 

liver transaminase levels and some glycemic 

indicators in women with diabetes type II.  

The results showed that levels of liver 

inflammatory indicators (AST, ALT and 

GGT) Glucose and insulin, body weight, body 

mass index, and body fat percentage did not 

change significantly after four weeks of 

continuous aerobic exercise with intensity of 

55 to 80% of maximum heart rate. The 

research findings are consistent with the 

results of study conducted by Straziki et al 

(22), while they are inconsistent with findings 

of study conducted by Suphay et al (23) and 

Shahab et al (24). Reduced liver enzymes and 

reduced weight can be attributed to removing 

or eliminating of factors increasing these 

enzymes.  Physical activity may reduce liver 

fat directly through changes in liver fat 

oxidation and fat synthesis (25). Losing weight 

can be achieved through resistance exercises 

and diet planning that can lead to significant 

improvement in serum ALT and liver 

histology in patients with NAFLD (22). The 

average weight loss can improve BMI and 

serum ALT levels and reduce liver fat refining 

liver and narcosis inflammations (26). 

Therefore, the amount of weight loss in this 

study was not enough to be able to create 

changes in the concentration of liver 

inflammatory indicators. Exercise is 

recognized as a non-medical treatment for 

many chronic diseases (27). Increasing the 

duration and intensity of exercise is considered 

as an important treatment step for patients with 

NAFLD and chronic liver disease (28,29). 

Studies showed that performing intensive, 

continuous, and long-term exercises cause 

damage to liver cells, resulting in the release 

of ALT and AST in the blood. The high 

plasma activity during these exercises can be 

due to change in muscle membrane 

permeability, discharge of muscle glycogen, 

and lipid peroxidation of cell membrane, and 

Table 2. Anthropometric indicators of the subjects, before and after the training 

Variable 
Control Group (Mean ± SD) Experimental Group (Mean ± SD) 

Pre Post Pre Post 

Age 45.25±6.86 - 47.58±4.52 - 

Height(cm) 157±5.29 - 156.92±8.45 - 

Weight (kg) 68.84±0.80 69.48±1.07 66 ±3.35 65.71±2.99 

BMI 26.86±1.36 27.74±1.34 27.06±1.62 27.83±1.33 

 

Table 3. Hormonal indicators of the subjects, before and after the training program 
P-value 

(Inter-Group) 

P-value 

(Intra-Group) 

Post 

(Mean ± SD) 

Pre 

(Mean ± SD) 
Groups Variable 

0/15 
0/74 156/25 ±18/16 167/25 ±39/32 Experimental Glucose 

(mg/dl) 0/69 214/50 ±26/34 208 ±28/44 Control 

0/68 
0/07 0/43 ±0/16 0/77 ±0/48 Experimental Insulin 

(miU/ml) 0/51 0/48 ±0/42 0/62 ±0/24 Control 

0/96 
0/01* 18/21 ±7/70 21/60 ±1/20 Experimental 

Ast (U/I) 
0/20 17/04 ±5/78 17/04 ±5/78 Control 

0/40 
0/16 13/57 ±4/75 14/4 ±2/60 Experimental 

Alt (U/I) 
0/81 10/85 ±3/93 12/42 ±4/42 Control 

0/40 
0/01* 21/28 ±8/63 17/04 ±6/30 Experimental 

Ggt (U/I) 
0/08 20/71 ±6/15 13/85 ±3/33 Control 

* The significance level of P<0.05. T dependent test was used to investigate intra-group changes and analysis of covariance test was 
used to investigate inter-group changes. 
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cell damage caused by mechanical processes 

(30). The exercise program presented in this 

study included is running on the treadmill five 

times a week and probably another reason for 

the lack of significance change in the 

mentioned indicators is performing continuous 

and intensive exercises. According to the 

results of this study, no significant change was 

found in serum glucose and insulin levels after 

four weeks of continuous aerobic exercise, 

which it is consistent with result of study 

conducted by George et al (31). They justified 

their finding by small number of subjects and 

appropriate status of subjects in metabolic 

control in baseline conditions. Therefore, one 

of the reasons for lack of significance in 

glycemic indicators could be attributed to 

small number of samples in this study.  Results 

also showed that 9 month aerobic exercise on 

a treadmill three times a week for 140 minutes 

with 50% to 80% maximum oxygen 

consumption causes a significant reduction in 

HbA1c, glucose, and abdominal fat percentage 

(32). The results of another study showed that 

aerobic exercise with increasing intensity did 

not create changes in glucose and insulin 

levels and insulin resistance. This lack of 

significant change was due to lack of change 

in maximum oxygen consumption and body 

mass index (33). A second reason that could 

justify lack of change in serum levels of 

glycemic indicators in this study is lack of 

change in body mass index, since according to 

information found from above-mentioned 

studies, it could state that change in glucose 

and insulin level is influenced by reduced 

body mass. It seems that lack of significant 

decrease in body mass index of the subjects in 

the study is one of the possible reasons for 

lack of significant changes in glycemic 

indicators. Based on the results of this study, 

we can say that four weeks of continuous 

aerobic exercise five times a week has no 

impact on liver transaminase, glucose, and 

insulin levels in women with diabetes type II.  

 

Conclusions 
Some of the most important factors involved 

in the different results of this study could 

include during of diet intervention and 

exercise program, type of exercise used and 

calorie content of different types of diet. 

However, due to limited data, the effects of 

regular exercise on liver transaminase in 

diabetic patients is uncertain and it further 

research with longer time or diet control is 

required to be conducted in this area. 
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