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Abstract

Introduction and Purpose: Lack of time is one of the most common barriers to physical activity and exercise in
patients with type 2 diabetes, and low-volume high-intensity interval training may be an effective strategy to improve
factors associated with the development of type 2 diabetes. The present study aimed to investigate the effect of low-
volume high-intensity interval training on serum adipsin and adropin levels in men with type 2 diabetes.

Materials and Methods: This quasi-experimental study had two groups (experimental and control) and a pre-
test/post-test design. 22 men with type 2 diabetes were randomly assigned to two low-volume high-intensity interval
training (n=11) and control (n=11) groups. Subjects in the experimental group performed low-volume high-intensity
interval training three times per week for eight weeks. Anthropometric measurements and blood sampling were taken
from the subjects before and after the intervention. Serum adipsin and adropin levels were measured using specific
human ELISA Kits. The analysis of covariance statistical method was used to analyze the data.

Results: After eight weeks of low-volume high-intensity interval training, adropin levels in the training group
significantly increased (p=0.037) and body fat mass significantly decreased (p=0.046) compared to the control group.
No significant differences were observed in adipsin levels (p=0.084), body weight (p=0.083), and body mass index
(p=0.072) between the groups.

Conclusion: The results of the present study suggest that low-volume high-intensity interval training may be effective
in improving body fat mass and adropin levels in patients with type 2 diabetes, however, it does not appear to have an
effect on adipsin levels.
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Extended Abstract

1. Introduction and Objective

Type 2 diabetes is a chronic and progressive disease caused by a complex interaction of genetic, biological, behavioral,
and social factors. Although the mechanisms underlying the development and progression of diabetes are not fully
understood, it has been suggested that signaling molecules secreted in various tissues are involved. Adipsin is a 28-
kDa protein belonging to the serine protease family. Adipsin upregulates adipose tissue and stimulates insulin
production in response to glucose. Studies have shown that plasma adipsin concentrations are reduced in individuals
with type 2 diabetes who have impaired glucose tolerance, and this condition is associated with glucose metabolism
and early-phase insulin secretion from pancreatic beta cells. Another adipocytokine, adropin, has recently attracted
much attention. Adropin is secreted in various tissues and organs of the body and studies have suggested that it may
be closely related to obesity and type 2 diabetes by participating in the regulation of energy metabolism and insulin
resistance. Studies have also shown that adropin levels are decreased in obese individuals and patients with metabolic
syndrome compared to healthy individuals, and that adropin levels are much lower in patients with metabolic
syndrome than in obese individuals. It has also been suggested that adropin deficiency may play a role in the
pathogenesis of diabetes.

Given the role of adropin and adipsin in regulating glucose homeostasis and insulin resistance, and since exercise
intensity and volume can affect glucose uptake and adipokines function through different metabolic pathways, it seems
that changing the training pattern from continuous aerobic activity to low-volume high-intensity interval
training(HIIT) can also affect the levels of these adipokines. Despite several studies that have shown positive effects
of low-volume HIIT on known metabolic indicators such as glucose control and cardiorespiratory fitness, the effect
of this type of training on emerging adipokines such as adropin and adipsin remains unknown, and studies conducted
in this field, especially in patients with type 2 diabetes, are very limited and have examined the effects of other
traditional exercises. On the other hand, given that lack of time is the main barrier to physical activity in patients with
diabetes, low-volume HIIT may be a practical and feasible option for this population due to its time efficiency.
Therefore, the present study aimed to investigate the effect of eight weeks of low-volume HIIT on adropin and adipsin
levels in men with type 2 diabetes.

2. Materials and Methods

This quasi-experimental study was conducted using a pretest-posttest design with two experimental groups and a
control group. The statistical population of the present study included men with type 2 diabetes. 22 men with type 2
diabetes were randomly assigned to two low-volume high-intensity interval training (n=11) and control (n=11) groups.
Subjects in the experimental group performed low-volume high-intensity interval training for three sessions per week
for eight weeks. During the first four weeks of the study (weeks one to four), two four-minute activity periods (2 x 4
minutes) were performed at an intensity of 85 to 90% of maximum heart rate. During the second four weeks (weeks
five to eight), three four-minute activity periods were performed. Between the activity periods, a three-minute active
rest period was performed at an intensity of 65 to 75% of maximum heart rate. Anthropometric measurements and
blood sampling were taken from the subjects before and after the intervention. Serum adipsin and adropin levels were
measured using special ELISA kits. Analysis of covariance test was used to compare between-group data, and a paired
t-test was used to examine within-group changes. SPSS version 16 software was used to analyze the data, and the
analyses were performed at a significance level of P<0.05.

3. Results

The results showed that after eight weeks of low-volume HIIT between the intervention group and the control group,
there was no significant difference in body weight (p=0.083) and body mass index (p=0.072). The within-group
findings also showed no significant difference in these indicators between the pre-test and post-test. However, at the
end of the study, a significant difference in body fat mass was observed between the two groups, such that after eight
weeks, body fat mass in the intervention group was significantly reduced compared to the control group (p=0.046).



The results showed that at the end of the study, adropin levels in the low-volume HIIT group were significantly
increased compared to the control group (p=0.037). However, between-group results showed that there was no
significant difference in adipsin levels between the study groups (p=0.084).

4. Conclusions

Given that lack of time has been reported to be the most important barrier to physical activity in patients with type 2
diabetes, this study aimed to evaluate whether even minimal exercise time and volume can lead to significant changes
in diabetes-related adipokines; the significant finding in adropin levels in such a short period of time indicates that
even low exercise volume can be effective. However, the lack of significant changes in adipsin could be due to the
fact that this protein (which has a relatively slower turnover) requires a longer intervention period or a higher volume
of exercise to produce measurable changes.

The results of the present study suggest that low-volume HIIT training may be effective in improving adipsin levels
in patients with type 2 diabetes. However, this type of training did not affect adipsin levels. It is recommended that
larger research studies with larger sample sizes and longer intervention periods be conducted.
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