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Abstract

Aim: Non-alcoholic fatty liver disease is one of the most common chronic liver diseases
worldwide. The aim of this study was to investigate the effect of a course of Pilates exercises on
serum levels of fibroblast growth factor 21, insulin resistance index and lipid profile in women
with non-alcoholic fatty liver disease. Methods: 30 women with grade 2 NAFLD were
purposefully selected and randomly divided into two experimental (n=15) and control (n 15)
groups. The exercise group participated in an eight-week Pilates training program that con
of three sessions - per week, each sessmn lasting one hour, wh|Ie the control group mai aln

QR code to see the
accompanying video, or visit
jah niv.ac.ir

Department of physical education,
Ity of Educational Sciences and
sychology, Azarbaijan
Shahid Madani University, Tabriz, Iran.

*  Corresponding  Author:  Email:

values was used to examine inter-group changes. All statistical analyzes werg
SPSS23 software, and the significance level was considered P < 0.05.
exercise intervention in the experimental group compared to the contro
FGF21 (p=0.001), high-density lipoprotein (HDL-C) (p=0.001), sig
values of insulin resistance index (p=0.001), triglyceride (p=0.001),
mass index (p=0.001) and body fat percentage (p=0.017), sigu
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Extended abstract
Background

Nonalcoholic fatty liver disease (NAFLD) is one of the most common chronic liver diseases worldwide. This disease
starts with simple hepatic steatosis and can lead to non-alcoholic steatohepatitis (NASH), fibrasis, cirrhosis, liver cell
failure and finally to cancer (1). In general, the prevalence of NAFLD is reported to be around 25% in the world and
around 20-30% in Iran. Obesity, inactivity and reduced physical activity are the main causes of this disease (2). In patients
with NAFLD, insulin resistance increases in the body, which can cause fat accumulation and disruption of liver fat
metabolism (2). Increasing insulin resistance and decreasing the amount of growth factors, including Fibroblast Growth
Factor 21 (FGF21), are also a threat to cardiovascular health (4, 5).

The FGF21 factor is a hormone belonging to the FGF family and is mainly expressed in the liver (8). FGF21 is also
produced in other peripheral tissues such as adipose tissue, pancreas and skeletal muscles (8). FGF21 has various
biological functions including cell differentiation, cell growth and angiogenesis. Also, FGF21 plays a role in fat and
glucose metabolism and energy balance, and it has been shown to improve glucose homeostasis, fat metabolism and
weight loss in animal models (9, 10). Also, FGF21 has paracrine and endocrine € ts endocrine effects increase
lipogenesis in fat tissue and its paracrine effects induce hepatic ketogenesis (4). 1§ has been shown that FGF21 has a
i dies conducted after a

period of sports activity. The results showed that regular exercise along i ic capacity increases
sensitivity to FGF21 (12). In this regard, the study of Farzangi et al show i e for 8 weeks causes a
significant increase in the serum levels of FGF21 and a decrease in blood g in Women with type 2 diabetes
(13). Also, in the study of Kim et al, the results showed that inten ise for 30 minutes increased FGF21 in both

human and animal samples, and this increase was associated with ease,in tty acids, glycerol, and ketones

).

Pilates exercise is an excellent and unique method of phy i combination of strength, stretching and
muscle breathing movements, and is performed in order to then cardiac and respiratory indicators and develop
muscles (14). Pilates exercises include stretching nts that target the deepest muscles of the body
during the range of motion of the joint, with co ith deep breathing and concentration, and do not
require jumping, leaping, and shifting, and do/n@ ial ‘equipment. (15). Most of the research conducted in
recent years show that Pilates exercises play an impa0 improving physical fitness, insulin resistance, metabolic
ae€n done on the effect of these exercises on liver fat content
ight weeks of Pilates exercises on serum levels of FGF21,

Results:

The subjects of this research rage age of 42.73+3.73 years and a body mass index of 28.25+1.65 kg/m2.
According to the results of the in ndent t-test, there was no significant difference between the averages of the two
groups in the basic conditions (pse-test) in all variables, but after the exercise intervention (post-test), the difference
variables between the two groups in BMI (p=0.011), HDL-C (p=0.012), HOMA-IR (p=0.001), fasting glucose (p=0.002),
insulin (p=0.001) and FGF21 (p=0.001) have a significant difference. Also, the results of the paired t-test showed that the
mean values of FGF21 in the experimental group increased significantly, and based on the ANCOVA test, this increase

in the post-test was also significant compared to the control group (p=0.001).
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Conclusion

The results of the present study showed that eight weeks of Pilates training in women with NAFLD improved the levels
of FGF21, HDL, TG and cholesterol, BMI, and body fat percentage. Considering the positive effects of Pilates exercises
used in this study on FGF21 levels and lipid profile variables and body composition in the studied subjects, this type of
exercise can be suggested as a non-pharmacological treatment intervention to improve the condition of patients with
NAFLD. Therefore, for further investigations in future studies, the survey of these factors can obtain more information

in this regard.
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