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Abstract

Background & Aims: Physical activity is a key element in the prevention and management Keywords

of many chronic diseases (1), also known that physical inactivity is the main cause of obesity Functional Training,
and associated metabolic disorders (2, 3). Previous research has shown that a sedentary .

lifestyle and poor nutrition can lead to liver dysfunction as one of the main organs of the Aminotransferases,
body (1). Numerous studies have shown that people prone to fatty liver, such as obese people Lipid Profile

or diabetics, will develop liver enzymes and dyslipidemia if they lose physical activity (5). '
Exercise is one of the factors affecting body composition and active people have a lower Liver

percentage of fat than inactive people, which can prevent the complications of obesity and

play a positive role in promoting health (2, 6). Many studies report that aerobic exercise

combined with weight loss improves lipid profiles including blood cholesterol, low-density

lipoprotein (LDL), very low-density lipoprotein (VLDL), and triglyceride (TG) while

increasing high-density lipoprotein (HDL) (7-9). Although many studies have been

conducted on the effect of regular exercise on lipid profiles and enzymes related to liver

function as effective factors in metabolic syndrome and fatty liver (1, 15); But it is not yet

clear how regular physical activity regulates liver function. However, experimental and

human studies have reported the benefits of regular physical activity in relation to weight

loss, improved lipogenic profile, inflammatory response, and histological features. However, Received: 03/10/2020
aspects of the type of exercise (aerobic or resistance), ideal intensity and frequency are . .

unclear (15) Which indicates the need for further research to examine different training Published: 27/01/2021
methods on the adaptations achieved and the clinical effects of these training methods. One
of the training methods that are popular among athletes and the general public has gained
significant functional training exercises (16). Functional exercises are a style of exercise that
is designed to improve performance in everyday life. Functional exercises typically use full-
body movements (simultaneous use of different muscles in the upper torso and lower torso)
and increase the intensity of the movements, to improve physical fitness (16, 17). On the
other hand, functional training has been shown to play an important role in improving
physical fitness and reducing injuries related to military performance; which shows the
practical role of this style of training in military personnel (17, 18). Despite various studies
on the effect of functional exercises on improving physical and motor fitness, limited
research has been done on the metabolic adaptations obtained from these exercises, which
indicates the need for further research in this area. Considering that so far no research has
been done specifically to evaluate the effect of functional training on lipid profile and serum
levels of serum aminotransferases as an indicator of liver function that is more non-invasive
than liver biopsy; The aim of this study was to investigate the effect of 16 weeks of
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functional training on lipid profile and serum levels of ALT and AST enzymes in Police
personnel.

Methods: In the present Quasi-experimental research, 150 military personnel from
Andimeshk and Dezfoul cities were selected by random sampling method and randomly
divided into training and control groups. Exercise was performed for sixteen weeks of
functional training in three sessions per week. Each training session is approximately 60-90
minutes of training consist of 3-6 sets with 6-9 workout stations with resistance, power and
Functional training, for the upper body, the torso and lower body. Paired sample t-test and
independent t-test were used to analyze the data.

Results: After the training period, there was founded a significant decrease in serum levels
of ALT (P = 0.005) and AST (P = 0.034) enzymes and a significant increase in serum HDL
(P =0.003). Also, changes in ALT (P < 0.001), AST (P < 0.001), and HDL (P = 0.002) were
significant in the exercise group compared to the control group.

Conclusion: The results of the present study showed that 16 weeks of training increased
HDL levels compared to the non-training group, but no significant difference was observed
in triglyceride, total cholesterol and LDL levels. One of the effective adaptations following
regular exercise is improving the lipid profile, which is seen as an increase in plasma HDL
(6, 21). Elevated HDL transports cholesterol from the blood vessels to the liver and prevents
the accumulation of fats in the blood vessels (22). Based on the findings of the present study
and the role of HDL as an anti-atherogenic agent (21, 23), it can be said that functional
training can prevent atherosclerosis and its complications. Exercise can increase HDL and
transfer cholesterol from blood vessels to the liver (22) and increase the activity of lipase
enzymes including lipoprotein lipase (LPL) and HSL-sensitive lipase (6, 24) or increase The
enzyme Lecithin—cholesterol acyltransferase (LCAT) (25) affects fat metabolism. Also in the
present study, a non-significant decrease was observed in triglyceride and total cholesterol
levels, which indicates the effective role of functional exercises on other variables of lipid
profile. The results of the present study also showed that 16 weeks of training reduced ALT
and AST compared to the control group. One of the factors affecting liver homeostasis is the
level of physical activity (1). Longitudinal studies indicate that people prone to fatty liver,
such as obese people or diabetics, will have impaired liver enzymes if they reduce physical
activity (28). Therefore, physical activity can be one of the effective factors in improving
liver function. Due to the relationship between energy consumption and exercise and
physical activity, exercise is one of the useful and inexpensive ways to prevent or treat liver
problems, and changing lifestyle and physical activity and exercise can improve body
composition and improve liver enzymes (1, 28). Considering the relationship between lipid
profile and liver function (15), it can be said that by improving the lipid profile, hepatic
metabolic function (reduction of serum levels of ALT and AST enzymes as serum
biomarkers related to liver function) is improved (1). One of the mechanisms resulting from
exercise adaptation to improve the metabolic status of the liver is the improvement of
mitochondrial function, which is commonly seen in patients with NAFLD (30). It has been
shown that one of the mechanisms of exercise that improves liver function and reduces
elevated levels of serum aminotransferases is the improvement of mitochondrial function in
hepatocytes (30).Based on the findings of the present study, it can be said that functional
training has been able to prevent lipid accumulation in liver tissue by improving lipid profile
and had effective on liver function and health due to decreased serum ALT and AST levels
as biomarkers related to liver function.
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