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. Abstract
Received: 9 April 2021 © Introduction: Fatty liver is recognized as a pathophysiological
Revised: 10 May 2021 : condition in people with type 2 diabetes. The aim of the present study
Accepted: 31 May 2021 : was to investigate the effect of exercise (intermittent and periodic)
¢ training on new markers of fatty liver in women with type 2 diabetes
in Kashan.

Materials and methods: Thirty women with type 2 diabetes were
randomly divided into three groups: periodic exercise (n= 10),
continuous exercise (n= 10) and control group (n= 10). Experimental
: groups performed pre-specified exercises for 8 weeks. Blood samples
Use your device to scan and : were taken from three groups before and after 8 weeks of exercise
read the article online : protocol. Covariance analysis was used to test the research
: hypotheses. SPSS software was used for statistical analysis.

Findings: The results of the present study showed that LAP and FLI
decreased significantly after continuous and intermittent training
compared to the control group, although no significant change was
observed in the HSI and FSI variables.

Conclusion: The results showed that 8 weeks of continuous and
intermittent exercise significantly decreased LAP and FLI in women
: with type 2 diabetes. Therefore, it is recommended to include a
Keywords: : weekly exercise program in these patients.
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Introduction

Diabetes is one of the most common
diseases that its incidence is increasing
rapidly. Type 2 diabetes is a metabolic
disorder that is associated with abnormal
accumulation of fat in tissues such as the
liver, skeletal muscle, heart, and visceral
adipose tissue (1). Excessive accumulation
of fat in the liver causes fatty liver disease in
people with type 2 diabetes (2). According
to reports, more than 80% of people with
type 2 diabetes have also fatty liver (3). In
this regard, various studies have shown that
one of the leading causes of death in
patients with type 2 diabetes is chronic
liver disease (4). In recent years, combined
equations have been proposed to predict
the risk of liver disease. Early detection of
liver disease has been developed at the
individual and clinical levels (6). Changes in
liver fat levels through interventions such
as exercise and physical activity, medication
and proper diet can reduce type 2 diabetes
(9). Regular physical activity reduces the
risk of developing type 2 diabetes and
improves blood sugar control in these
people. However, little is known about what
type of exercise can work best for patients
with type 2 diabetes, and further research is
needed. Therefore, the present study seeks
to answer the question of if there is a
difference between the types of exercise
(continuous and periodic) on the new
markers of fatty liver in women with type 2
diabetes.

Materials and Methods

The present study is a quasi-experimental
and applied study that was performed with
pre-test and post-test design using two
experimental groups and one control group.
For this purpose, all women with type 2
diabetes referred to Kashan clinics
constitute the statistical population of this
study. After coordination, the statistical
sample of this study was selected from
women with type 2 diabetes who meet the
conditions for participation in the present
study, and were justified by conducting a

session (voluntarily). In this study, a
diagnosis was made by a specialist doctor of
type 2 diabetes. All eligible subjects
participated in the test one week before the
start of the research, submitted a written
consent form, the relevant questionnaire
and announced their readiness to start the
training program and participated in a
training introduction program. Two days

before the start of the training program,
fasting blood sampling (12 hours) was
performed from the brachial vein in a
sitting position from all participants in the
study and their physical and physiological
measurements were recorded (liver fat
index levels), (FLI), cumulative fat product
(LAP), hepatic steatosis index (HSI) and
Framingham steatosis index (FSI)). After
intravenous sampling, individuals were
randomly divided into two experimental
groups and one control group. The two
experimental groups practiced for 8 weeks,
three sessions per week and 45 minutes per
session. The control group did not receive
any intervention during this period. At the
end of the training sessions, blood samples
were taken from all participants as a pre-
test. Shapiro-Wilk, one-way ANOVA,
analysis of covariance and Bonferroni’s
post- hoc test were used to analyze the
findings (P<0.05).

Findings

The results of analysis of covariance
showed that there was a significant
difference between the training and control
groups in terms of the mean variable of
liver fat index in the post-test stage after
pre-test control (P<0.05). The results of
Bonferroni’s post- hoc test indicated that
there was a significant difference in the
mean liver fat index between the
experimental groups and the control group,
so that the liver fat index in the training
groups was significantly reduced compared
to the control group (P<0.05). However,
there was no significant difference between
the mean liver of fat index between the
continuous exercise group and the
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intermittent exercise group (P<0.05). The
results of analysis of covariance showed
that there was a significant difference
between the training and control groups in
terms of the mean variable of cumulative fat
product in the post-test stage after pre-test
control (P<05 0.05). The results of
Bonferroni’s post- hoc test showed that
there was a significant difference in the
mean accumulated fat product between the
experimental groups and the control group
(P<0.05). Thus, the accumulated fat product
in the training groups was significantly
reduced compared to the control group
(P<0.05). However, there is no significant
difference between the mean fat
accumulation  product between the
continuous exercise group and intermittent
exercise group. The results of analysis of
covariance showed that there was no
significant difference between the training
and control groups in terms of mean
variables of hepatic steatosis index and the
index of Framingham states in the post-test
stage after pre-test control (P>0.05).

Discussion

In the present study, LAP and FLI after
training interventions had a significant
decrease in training groups compared to
the control group. However, no significant
difference was observed between the mean
of LAP and FLI in the continuous and
intermittent exercise group. The results
obtained in the present study are in line
with the findings of Bani Talebi et al. (2015)
based on the effect of exercise on LAP
reduction. But it is inconsistent with the
reduction in FLI (10). Past research has
shown that high-intensity exercise and
rapid exercise significantly improve liver
enzymes (14, 15). Several studies have
shown that intense and short-term exercise
improves liver parameters along with
improving body composition (16, 17). The
results of the present study showed that
continuous and intermittent exercise in
women with type 2 diabetes had no
significant effect on HSI. Exercise duration
may not be enough to improve new liver
markers. Existing studies have suggested
the effect of exercise interventions on
hepatic metabolic signaling pathways such

as the activities of oxidative enzymes and
oxidative increase of fatty acids and
reduction of intracellular accumulations in
the liver (20, 21) as the main mechanism of
reduction of liver fat. According to the
results of the present study and the
importance of exercise program to improve
type 2 diabetes and hepatic steatosis, it has
been shown that exercise can be an
effective way to improve liver steatosis and
glycemic control in women with type 2
diabetes, independent of weight loss, and
thus can increase muscle mass and fat loss,
although some studies show that different
exercises can increase the homeopathic
status of glucose in overweight women with
type 2 diabetes.

Conclusion

Regarding the findings of the present study,
it can be inferred that physical exercise can
affect liver parameters, although no
difference was observed between the two
types of exercise. But to make a definite
statement in this regard, further detailed
research is needed in this field.
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