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Introduction: The effect of high-intensity interval training and moderate-intensity continuous
training on CTRPs under dietary Intake is unclear. So, the aim of the present study was to
investigate the effect of high-intensity interval training (HIIT) and moderate intensity
continuous training (MICT) on protein levels of CTRP-1, CTRP-5, and CTRP-15 in rats fed a
high-fat diet.

Materials & Methods: This study was experimental in nature, utilizing a post-test design with
a control group. Twenty-four male Wistar rats were randomly divided into four equal groups,
including standard diet (6), high-fat diet (6), high-fat diet with high-intensity interval training
(6), and high-fat diet with moderate intensity continuous training (6). The HIIT and MICT
groups did their own group-specific exercise for 8 weeks, 5 sessions per week. To measure the
protein levels of CTRP-1, CTRP-5, and CTRP-15 using the western blot method. were used.
Statistical analysis was performed using SPSS V.26; one-way analysis. of variance and
Tukey's post hoc test were used to analyze data at a significance level less than 0.05.

Results: In the HFD group, visceral fat levels of CTRP-1, CTRP-5, and CTRP-15 went up
significantly (P<0.001) after eight weeks of the diet. A lot less CTRP-1, CTRP-5, and CTRP-
15 visceral fat was found in the MICT group compared to the HFD group (P<0.001). The HIIT
protocol also greatly lowered the amount of CTRP-1 protein in visceral fat compared to the
ND group (P=0.001).

Conclusion: While exercise training can prevent the effects of a high-fat diet, moderate-
intensity exercise training is a more effective approach. A high-fat diet is associated with a
significant increase in CTRPs of visceral fat.
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Introduction

involved in the regulation of lipid and glucose
metabolism (4). Vascular smooth muscle cells

Numerous diseases, such as type 2
diabetes and atherosclerosis, are associated with
obesity (1). A high-fat diet (HFD) and physical
inactivity both contribute to the rise in obesity
and related diseases (1). Adipose tissue is not
only an energy store but also an endocrine tissue
that can secrete adipokines (2). Clg/TNF-
related proteins (CTRP) are one type of
adipokine. They help break down fat and are
involved in both healthy and unhealthy
processes (2). These proteins are functionally
and structurally similar to adiponectin (4).
Several studies have shown that CTRP-5 is

make CTRP-1, which stops collagen from
making platelets stick together and turns on Akt
and AMPK (1). Muscle tissue can also produce
myokines as an active endocrine system (3).
CTRP-15, also known as myonectin, is a new
myokine whose levels are affected by diet and
exercise. It can raise the uptake of free fatty
acids in plasma by fat cells and the liver by
activating fatty acid transporters (5). CTRP-15
transcript is highly induced in differentiated
myotubes and is predominantly expressed by
skeletal muscle (4). Lifestyle changes Reducing
calories and engaging in regular exercise can
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help lower metabolic risk factors, such as
obesity and diabetes (1-3). However, the effects
of exercise Training through the regulation of
adipokines may be an effective approach to
improving insulin sensitivity (3-5). In this
regard, exercise training increases circulating
levels of adiponectin and increases plasma
levels of CTRP-5, which may contribute to
some of the beneficial effects of exercise
training (5). Even though it is known that
exercise has health benefits and that adipokines
play a key role in this process, there aren't many
studies that show how exercise affects CTRPs
(1-5). So, the aim of the present study was to
investigate the effect of high-intensity interval
training (HIT) and moderate intensity
continuous training (MICT) on protein levels of
CTRP-1, CTRP-5, and CTRP-15 in rats fed a
high-fat diet.

Methods

Twenty-four male Wistar rats were
randomly divided into 4 groups: high-fat diet
(HFD), standard diet (ND), high-fat diet with
moderate-intensity ~ continuous  exercise
(HFD+MICT), and high-fat diet with high-
intensity interval training (HFD+HIIT). The
HFD groups consumed a high-fat diet during
the intervention period. The HFD group
consumed a high-fat diet, accounting for 60% of
total dietary energy, while the ND group
consumed a standard diet, with 10% coming
from fat, 26% from protein, and 64% from
carbohydrates. After estimating the maximum
running speed in both training groups (MICT
and HIIT), rats trained on a treadmill (5-degree
incline) five sessions per week for 8 weeks. The
HIIT instruction consisted of 6 bouts of 4-
minute activity. phases at an intensity of 85-
90% of maximum running speed and 2-minute
active rest at an intensity of 50% of maximum
running speed. The MICT was performed at an
intensity of 65-70% of maximum speed, and the
distance was matched with the HIT. Warm-up
and cool-down were performed separately for 5
minutes each at the beginning and end of the
exercise. After eight weeks of intervention, 48
hours since the last training session, and 12
hours of fasting the night before, ketamine (75
mg/kg) and xylazine (10 mg/kg) were given
intraperitoneally to put the samples to sleep.
After the animal was fully sedated, the visceral
fat tissue was carefully removed, washed in
saline, put right away into coded microtubes,
put in liquid nitrogen, and finally put in a -70°C

freezer to be stored. To measure CTRP-1,
CTRP-5, and CTRP-15 in visceral fat, Western
blotting was used with primary and secondary
antibodies, and (B-Actin (2A3): sc-517582) and
(CTRP1 (2E7): sc-81943), (m-IgGkBP-HRP:
sc-516102), (mouse anti-rabbit 1gG-HRP: sc-
2357), (CTRP5 (T-18): sc-70254), and
(Myonectin (E-20): 24656) were obtained.
Statistical analysis was performed. using SPSS
V.26; one-way analysis. of variance and
Tukey's post hoc test were used to analyze data
at a significance level less than 0.05.

Results

Eight weeks of the HFD diet led to a
significant increase in visceral fat (CTRP-1,
CTRP-5, and CTRP-15) protein levels
compared to the ND group (P<0.05). Visceral
fat CTRP-1 protein levels were significantly
lower in the HIT (P=0.001) and MICT
(P=0.001) training groups compared to the
high-fat diet group. Visceral fat CTRP-5 protein
levels were also significantly lower in the MICT
training group compared to the high-fat diet
group (P=0.001), but not significantly lower in
the HIIT group compared to the high-fat diet
group (P=0.123). Furthermore, the MICT
group's reduction in visceral fat CTRP-15
protein levels was statistically significant when
compared to the high-fat diet group (P=0.007);
on the other hand, the HIIT training group
showed no significant effect on visceral fat
CTRP-15 protein levels when compared to the
high-fat diet group (P=0.271).

Conclusion

Eight weeks of HIT and MICT training
significantly reduced body weight compared to
the high-fat diet group; MICT training also
significantly reduced visceral fat CTRP-1,
CTRP-5, and CTRP-15 protein levels compared
to the high-fat diet group. In addition, HIIT
training significantly reduced visceral fat
CTRP-1 protein levels compared to the high-fat
diet group. Also, eating a lot of fat is linked to
metabolic disorders that raise the amount of
CTRPs protein in visceral fat. In contrast,
exercise training may prevent the effects of such
diets and improve metabolic status, at least in
part, by regulating CTRPs.
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