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Abstract

Obijectives: Ceramides are a family of fat molecules that play an important role in glucose
homeostasis and insulin signaling. The aim of this study was to compare the effect of two
methods of resistance training on ceramide metabolism and insulin sensitivity in
overweight and obese young men.

Methods & Materials: In this clinical trial study, 33 overweight and obese men (age:
17.7 £ 0.75 years, weight: 92 + 2.45 kg, BMI: 30.70 + 1.32 kg/m2) were selected and
randomly divided into three groups. The training program consisted of 12 weeks of
traditional and circular resistance training that was exactly the same size and pattern as
the wave, which was performed three sessions per week. Blood samples were gathered
after 8 hours of fasting and 48 hours before and after the last training program. Serum
ceramide levels were measured by HPLC, lipid profile by photometric method and insulin
sensitivity by QUICKI formula.

Findings: The results showed that circular resistance training led to a significant increase
in HDL levels (p = 0.0001) and insulin sensitivity (p = 0.008), and significant decrease in
LDL (p=0.004), TG (p =0.01) and ceramide (p = 0.0001). In addition, the results revealed
that traditional resistance training caused a significant increase in HDL (p = 0.01), insulin
sensitivity (p = 0.001), and a significant decrease in LDL (p = 0.001) and total cholesterol

1. Email: m.changizi@ymail.com

2. Email: roz_fathi@yahoo.com

3. Email: alizadeh.rostam@gmail.com
4. Email: mohsenavandi@gmail.com

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License



Changizi: Comparison the Effect of Two Type Resistance... 172

(p = 0.007). However, there was no significant difference between the two resistance
training protocols in serum ceramide (p = 0.71) and insulin sensitivity (p = 0.47).
Conclusions: According to the results of the present study, serum lipid and ceramide
profile levels decreased during circular resistance training with increasing insulin
sensitivity. This decrease may indicate a decrease in metabolic risk factors.

Keywords: Resistance Training, Obesity, Ceramide and Insulin Sensitivity

Extended Abstract

Background and Purpose

Obesity is one of the biggest global health problems. Obesity-related metabolic
disorders may result in other non-communicable diseases such as insulin
resistance (IR), type 2 diabetes (T2D), cardiovascular disease (CVD), cancer,
hypertension, depression, cerebrovascular events, hypertriglyceridemia,
hyperlipidemia and other cases (1). T2D is a functional disorder of glucose and
fat metabolism in all organs including skeletal muscle, adipose tissue, liver and
pancreatic beta cells (2). Increasing the concentration of fatty acids in the
bloodstream causes them to accumulate in obese people, which in turn leads to
increased synthesis of intracellular lipids, including bioactive fats such as long
chain acyl CoA, ceramides and diacylglycerols (3). Performing resistance training
can have benefits even beyond the benefits of endurance training to improve the
metabolic profile in high-risk (obese) people (4). Therefore, the present study
compared the effect of two types of resistance training on serum levels of lipid
profile, ceramide and insulin sensitivity in overweight and obese men.

Materials and Methods

This applied, quasi-experimental study was conducted with a pretest-posttest
design. The sample population included inactive young men (age: 17-21 years)
living in Semnan, Iran, who had no regular sports activities within the past six
months. In sum, 33 subjects were selected via random sampling and divided into
three groups of 11, including two experimental groups and one control group. The
nutritional status of the participants was monitored one day before the pre-test and
post-test, which may affect some of the measured factors (5). The exercise
protocol was a 12-week resistance training program (Circuit and Conventional
Resistance Training) in three weekly sessions, which continued in three four-week
stages of preparation and second and third stages of specific exercises with
overload. Training intensity was 50-80% 1RM, 3 sets/circular, 8-24 repetitions
and 8-14 exercises, respectively, (Leg press, Bench press, Step up, Incline Bench
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Press, Lat pull down, Crunche, Lunges, Shoulder press, Leg curl, Seated row, Leg
Extensions, Revers fly, Knee hip raise on parallel, Barbell Curl) with a wave
pattern. The intensity variable that determined the quality of each training session
was selected based on various references to choose the most appropriate training
intensity for high metabolic pressure and affecting metabolism. The exercises had
to be performed at an appropriate intensity for maximum effectiveness (6). Blood
samples were obtained from the participants twice before starting the exercise
protocol. HPLC1 method was used to study the biochemical variables measured
by serum ceramide (7). To measure serum insulin levels by ELISA method and
according to the instructions of the monobond kit, glucose oxidase method was
used to measure blood glucose.

Data analysis was performed using descriptive statistics (mean and standard
deviation) and inferential statistics, including the Shapiro-Wilk test to assess the
normal distribution of the data. Besides, the repeated measures analysis of
variance was used to compare differences between training and control groups
and compare the measurement steps in each group separately.

Findings

The Shapiro-Wilk test showed that the data have a natural distribution. The results
of repeated measures analysis of variance revealed that the effect of measurement
time before and after the test on weight variables (p = 0.001, F = 14.29), body
mass index (p = 0.0001), glucose (p = 0), insulin (p = 0.41), HDL-C (p = 0.0001),
LDL-C (p = 0.0001), total cholesterol (p = 0.05), TG (p = 0.05), ceramide (P =
0.0001), insulin sensitivity index (p = 0.004) and HOMA (p = 0.014) as well as
the effect between groups on weight variable (p = 0.9), body mass index (p = 0.9),
glucose (P = 0.5), insulin (p = 0.4), HDL-C (p = 0.2), LDL-C (p = 0.12), total
cholesterol (p = 0.08), TG (p = 0.93) ), ceramide (p = 0.69), insulin sensitivity
index (p = 0.31) and HOMA (p = 0.35), and also the effect of group-time
interaction on weight variable (p = 0.001), body mass index (p = 0.0001) ), glucose
(p = 0.07), insulin (p = 0.09), HDL-C (p = 0.24), LDL-C (p = 0.17), total
cholesterol (p = 0.06), TG (09 P = 0.0), ceramide (p = 0.03), insulin sensitivity
index (p = 0.005) and HOMA (p = 0.015) were different.

The data showed a significant increase in IS (p = 0.008) and a significant decrease
in HOMA-IR (p = 0.02) and ceramide (p = 0.0001) 12 weeks after circular
resistance training. However, in traditional training, there was a significant
increase in IS (p = 0.001), a significant decrease in HOMA-IR (p = 0.005) and no
significant change in ceramide levels (p = 0.050). Moreover, no intergroup
changes were observed.
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Conclusion

The results of the present study indicate that 12 weeks after circular and traditional
resistance training, the lipid profile of overweight and obese people improved
differently. Circular resistance training significantly reduced ceramide by 22.8%
in overweight and obese young men. However, unlike circular resistance training,
12 weeks after traditional resistance training, ceramide significantly reduced by
10.2% in younger people. There was also a significant increase of 4% in insulin
sensitivity in circular exercise and 4.9% in traditional exercise. Our study and
other related studies suggest that exercise-induced improvement in insulin
sensitivity may be related to changes in intracellular fats. Similar to aerobic
exercise, resistance training is effective in increasing HDL, lowering LDL,
triglycerides, and the accumulation of catabolic mediators in skeletal muscle and
liver along with improving insulin sensitivity in humans (8).

Article Message

Circular resistance exercises are more effective than traditional exercises
in improving lipid levels and insulin sensitivity.
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Table 1- Pre-test and post-test mean and standard deviation indices
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*

30.07+4.1*

8816 *

4.5%0.6
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93.41+10.84 91.87%17.2
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96.0946.2
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Table 1- Pre-test and post-test mean and standard deviation indices
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Figure 2- Changes in ceramide levels in the studied groups before and after the
test
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Figure 3- Changes in insulin sensitivity in the studied groups before and after the
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