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Abstract

Background& purpose: C1q/TNF-related proteins (CTRPs) play important roles in inflammation and
metabolism and could serve as promising therapeutic targets for inflammatory diseases. The aim of th
present study was to investigate the effects of six weeks of high-intensity interval training and mode
intensity aerobic training on serum levels of CTRP9, CTRP15, and factors affecting the pathoge
diabetes in obese men. Methods: In a quasi-experimental study, 30 obese men were divided ifito tw
experimental groups and one control group (n=10 per group) following initial assessments, usin,
test and post-test design. High-intensity interval training (90 to 100% of maximum he
moderate-intensity aerobic training (60 to 75% of heart rate reserve) were performed fe
sessions per week. Serum levels of CTRP9, CTRP15, and diabetes-related factors
the intervention and 48 hours after the last training session. Data analysis was perf
of covariance (ANCOVA), LSD post hoc test, and paired t-test at a signi
Results: The results of the between-group ANCOVA showed that, aft
effect, significant differences were observed between the groups in CTRP9
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(P=0.004, F=6.87). The effect of HIIT training was greater thai oderate-intensity aerobic and Psychology,

training in increasing CTRP and reducing diabetes-related indices, alth is difference was not University of

statistically significant. Conclusions: Both HIIT and Mohaghegh  Ardabili,
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These findings suggest that HIIT could be an effecti ention to improve metabolic

function and reduce diabetes risk in obese men.
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Extended abstract
Background

Obesity has emerged as a major global health challenge, with a dramatic rise in prevalence over recent decades (1). This condition is
associated with a variety of pathological effects and substantially increases the risk of cardiovascular and metabolic disorders (2). The
C1q/TNF-related proteins (CTRPs) are a newly recognized family of structurally conserved adipokines secreted by adipose tissue (7).
Among these, CTRP9—a glycoprotein with the highest amino acid sequence similarity to adiponectin—is primarily secreted by adipose
tissue and plays a crucial role in glucose and lipid metabolism (8). Myonectin (CTRP15), identified in 2012 as a myokine, is regulated
by physical activity and nutritional status and promotes plasma free fatty acid uptake in adipose tissue and the liver by upregulating
fatty acid transporters such as FATP1 and FATP4 (12). Exercise has been shown to enhance insulin sensitivity, improve metabolic risk
factors associated with obesity and cardiovascular disease, and play a regulatory role in lipid and glucose stasis. Given the
involvement of myonectin in fatty acid utilization, exercise training may serve as a vital strategy for pfcventing obesny-related
metabolic complications (24). The present study aimed to examine the effects of six weeks of high-inten g (HIIT)
and moderate-intensity aerobic training on serum levels of CTRP9, CTRP15, and diabetes-related indicat:

Methodology

This quasi-experimental study employed a pre-test and post-test design. The study population
40 to 50 years. Participants were recruited through public announcements posted by th earcher 1n sports venues and health centers.
Thirty individuals who met all inclusion criteria were selected as the research samy

Experimental design

Participants were randomly divided into three groups (n=10 each): HII i i bic training, and control. Before the
start of the study, all testing procedures were fully explained during a b n informed consent was obtained from
each participant. Blood samples were collected 48 hours before tl ini retest) and 48 hours after the last training
session (posttest), following a 10- to 12-hour overnight fast.

Training protocol

using three cones. After familiarizing themselve
speed from the starting point to the second cone,

ent and the exercise method, each participant ran at maximum
oved toward the third cone, and finally returned to the starting

point to complete the 40-meter distance. This patte epeated for 30 seconds at an intensity of 90 to 100% of maximum heart rate,
followed by 30 seconds of active recovery at 60 to 70° . Exercise intensity was monitored using a Polar heart rate monitor
(model H10) to ensure that participants exercised at 90— of their maximum heart rate. The training progression was designed
based on increasing the number of 30-second repetitions: 4 ks 1 and 2), 5 sets (weeks 3 and 4), and 6 sets (weeks 5 and 6)

t 60—70% of HRmax bet ach set. The total duration of each session included a 10-minute
and a 10-minute cool-dgwn, with the average session duration ranging from 25 to 35 minutes

ed for 6 weeks, three sessions per week. Each training session consisted of a 10- to
and dynamic stretching), 25 to 45 minutes of endurance running at 60—75% of heart rate

Statistical analysis

Statistical analyses wepe” conducted using SPSS version 26 (IBM Corp., Armonk, NY, USA). Analysis of covariance (ANCOVA),
paired t-tests, and LSD post hoc tests were performed at a significance level of P < 0.05.

Results

The results of the ANCOVA revealed significant between-group differences in CTRP9 (P=0.002, F=12.47), CTRP15 (P=0.001,
F=15.87), glucose (P=0.001, F=18.42), insulin (P=0.001, F=21.36), and insulin resistance (P=0.004, F=6.87). The effect of HIIT
training was greater than that of moderate-intensity aerobic training in increasing CTRP and reducing diabetes-related indices, although
this difference was not statistically significant.

Conclusion
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The main finding of the present study was that six weeks of high-intensity interval training (HIIT) and moderate-intensity aerobic
training (MICT) significantly increased serum levels of CTRP9 and CTRP15 in obese men compared to the control group. However,
although both interventions were effective, there was no significant difference in the extent of CTRP9 increase between the HIIT and
MICT groups. This increase in CTRP9 levels, which is known as an adipokine with anti-inflammatory properties and a key role in
improving insulin sensitivity, could be one of the important mechanisms in the protective effects of exercise against the pathogenesis
of diabetes. Exercise activates AMPK, AMPK increases CTRP9 levels both directly and through improving insulin sensitivity, and
CTRPY in turn enhances protective pathways similar to AMPK.

CTRP15 (myonectin) is a myokine secreted by skeletal muscle in response to contraction and changes in energy status and plays a key
role in the regulation of lipid and glucose metabolism. One of the key pathways is the activation of AMPK. Increased myonectin levels
can increase AMPK phosphorylation, thereby increasing the density of glucose transporters on the cell mgmbrane surface and
improving glucose uptake (43). AMPK activation also contributes to fatty acid oxidation, thereby positively af] sulin resistance.

Another mechanism is related to muscle contraction itself. Myonectin transcription is increased by/4€ompoun t increase
intracellular calcium and cAMP (44). In this context, it has been reported that exercise-induced contract calcium
and cAMP concentrations in the muscle, lead to a significant increase in myonectin expression (45). St interval
training (HIIT) places greater stress on type II muscle fibers and results in greater oxidative meta a stronger

stimulus for myonectin secretion, therefore, exercise training, through these molecular pathw: i ose and lipid
metabolism by increasing myonectin levels and reduce insulin resistance. CTRP15 impro;
resistance through activation of the AMPK pathway and increased glucose transporters in mus! proves glucose uptake
and reduces insulin resistance through the PI3K/Akt pathway in adipose tissue and muscle.

Article message

Both high-intensity interval and moderate-intensity aerobic training serve asfe , non-pharmacological strategies to regulate
inflammatory and anti-inflammatory markers related to cardiometaboli o HIIT may exert a more pronounced
impact on improving inflammatory markers and insulin sensitivity am ese exercise modalities represent cost-
effective and non-invasive approaches for mitigating inflammation i a ated risk factors in at-risk populations.
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Table 1- Descriptive characteristics of subjects in the study groups
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Table 3- Results of analysis of covariance and paired t-test to examine changes in variables related to diabetes
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Fig 1 - Comparison of CTRP9 post-test values between the 3 research groups.
+ Indicates a significant difference with the control group.
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Fig 2 - Comparison of CTRP15 post-test values between the 3 r
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