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Abstract

Aim: Liver haptokines are influential factors in diseases related to obesity. Exercise and
nutrition are two basic interventions in controlling obesity. The aim of this study was the effect
of aerobic and resistance training during ketogenic diet on serum fetoin A levels, blood lipid
profile and liver enzymes in overweight and obese boys. Methodology: 36 overweight and obes
inactive male students who had a body mass index above 25 kg/m2 were selected volunt
and available sample. Then they were randomly divided into three groups: aerobic traifli
during ketogenic diet (12 people), resistance training during ketogenic diet (12 people)
ketogenic diet alone (12 people). Aerobic exeruses con3|sted of moderate |nten5|t N
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for six weeks and three sessions each week. The ketogenic diet consiste
carbohydrate intake to less than or equal to 10% of total daily energy intake
sample was taken in pre-test and post-test. A two-way mixed analysis of
for statistical analysis. Findings: According to the results of the inter,
no significant difference was found between the groups in the amo
the time factor showed a significant difference (p=0.001) and also
significant decrease in fetoin A compared to the pre-test
group did not show any significant difference between th
enzymes (ALT and AST) (p>0.05). However, the results
decrease in low-density lipoprotein, total cholesterol, 3
in high-density lipoprotein in all three groups (p<0.05). ion: ding to the results, it (k.khodaei@urmia.ac.ir)
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seems that both types of aerobic and resistance exercises dur e ketogenic diet can be a useful
intervention to improve fetoin A, liver enzymes and lipid profil@ ereight and obese people
compared to the pre-test. be made Bu i setween the two types of
exercise. Also, both aerobic and resis diet were not superior

to the ketogenic diet
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Extended abstract

The rise in non-communicable diseases such as heart diseases, diabetes, and obesity in recent years has been attributed to
lifestyle changes, particularly in dietary and behavioral patterns. This trend is a significant public health issue globally
and has reached a critical level. Recently, it has been demonstrated that several hepatokines are linked to markers of
obesity and insulin resistance and play a significant role in the metabolism of both central and peripheral tissues. These
hepatokines are primarily synthesized by the liver and include fetuin-A and -B, FGF21, and SHBG. Fetuin A is one of
the important hepatokines in obesity . Fetuin-A is related to insulin resistance in muscle and fat tissue. Its serum
concentration is directly related to insulin resistance and dyslipidemia. A review study and meta-analysis that investigated
the effect of exercise training on fetuin-A levels in obese, diabetic, and cardiovascular patients concluded that exercise
generally reduces circulating levels of fetuin-A. Considering the interventions related to obesity, it can be argued that diet
is a contentious topic in this area. The ketogenic diet, which involves limiting carbohydrates and incorporating exercise,
has been identified as a significant method for managing weight and obesity. This program is,particularly beneficial for
individuals struggling with obesity and athletes aiming to shed excess weight. Research ha d that solely following
the ketogenic diet may lead to a decline in lean body mass alongside fat reduction. Th ining this diet with
physical activity can enhance lean body mass and optimize weight loss outcomes. The i ic and resistance
exercises combined with a ketogenic diet on hepatokines and liver enzymes has n . ains uncertain
if the mechanism behind the effectiveness of exercise and the ketogenic diet i i i elated illnesses
involves a change in hepatokines.

Materials and Methods
36 overweight and obese inactive male students who had a body mass index/a 5 ed voluntarily and available
sample. Then they were randomly divided into three groups: aerobic train eni 12 people), resistance training
during ketogenic diet (12 people) and ketogenic diet alone (12 peopl

Ketogenic diet
The ketogenic diet was recommended and monitored using th y“Green et al. (2018) and Vargas et al. (2018).
the prescribed diets were determined by the amount of carbghydrates med, which constituted the total calorie intake. During the

Exercise training programs

The research involved a six-week protocol of ercises with moderate intensity, consisting of three running
training sessions per week. The intensity of the training % of HRmax. Initially, the first two weeks of training began
at 60% intensity, with 5% being added every two weeks 3 heart rate monitor was used to control the exercise intensity.

Each session included a 10-minute warm-up and cool-dowi gOlving light jogging and stretching. The main training session, in
addition to warm-up and cool-do the first two weeks started with a 40-minute duration, with 10
minutes being add

The resistance each week. During each session, participants completed two
short circuits such as knee benfs, chest presses, and leg extensions. The second circuit included
underarm r oth circuits were completed for 3-5 sets. Initially, participants started with 3 sets

in the first two wee weeks. There was a 35-second rest period between each exercise. Each movement
was performed at 100 i ndividual's 6-repetition maximum (6RM) weight. The 6RM weight used was typically
85-90% of the individual iti um (1RM). Each circuit was preceded by a 5-minute active rest period to warm up using
movements similar to those ircuit. The warm-up for the first circuit included 5 minutes of warm-up sets of leg curls, chest
presses, and leg raises with 10 ns at 50% intensity and 8 repetitions at 75% intensity of their 6RM weight. The warm-up for
the second circuit involved 5 minutes of exercises like cable rows, half squats, and barbell curls, similar to those in the circuit.
Biochemical analysis
Blood samples (5 ml) were taken at two different times - two day before the first training session (pre-test) and 48 hours after the last
training session in fasting status. Serum levels of Fetuin-A were measured using the ELISA method, with a kit from Elabscience, USA.
Levels of total cholesterol, low-density lipoprotein, and high-density lipoprotein were measured using enzymatic staining kits from
Bayerpaul Company, manufactured in Iran.

Results

According to the results of the interaction of time in the group, no significant difference was found between the groups in the amount
of fetuin-A (p>0.05), but the time factor showed a significant difference (p=0.001) and also every The three groups had a significant
decrease in fetuin-A compared to the pre-test state. The interaction of time in the group did not show any significant difference between
the groups in the lipid profile and liver enzymes (ALT and AST) (p>0.05). However, the results within the group showed a significant
decrease in low-density lipoprotein, total cholesterol, ALT and AST, while a significant increase in high-density lipoprotein in all three
groups (p<0.05).

Discussion
According to the results, it seems that both types of aerobic and resistance exercises during the ketogenic diet can be a useful
intervention to improve fetuin-A, liver enzymes and lipid profile in overweight and obese people compared to the pre-test. Be made
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But no difference was observed between the two types of exercise. Also, both aerobic and resistance exercises during the ketogenic
diet were not superior to the ketogenic diet alone in the measured hepatokines factors and lipid profile.

&
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