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ABSTRACT

Asprosinis anadipokine that has a positive relationship with
obesity and type 2 diabetes mellitus (T2DM). It plays an important role in the pathogenesis
of insulin resistance due to its gluconeogenic and metabotropic effects. The aim of this
study was to determine the effect of six weeks of high intensity interval training (HIIT) on
insulin resistance, body fat percentage, and asprosin serum in obese men with T2DM.

In this quasi-experimental research, 24 obese men with T2DM
were randomly divided into HIIT and control groups. Participants in the HIIT group did six
weeks of HIIT training with an intensity of 80-85% heart rate reserve in 3 training sessions
per week. Fasting blood samples and anthropometric variables were measured 48 hours
before and after the intervention. Paired sample t-tests and analysis of covariance were
used for statistical analysis.

After the intervention, there was a significant difference (P<0.001) between the
two groups in terms of serum asprosin (-10.47% vs. +0.13%), body fat percentage (-5.17%
vs. +0.13%), and insulin resistance (-23.94% versus +10.02%).

According to the results, it can be stated that adjustment of fasting asprosin
to body fat percentage is one of the effective mechanisms for reducing insulin resistance in
Received: 12 Dec 2022 T2DM via adaptation to HIIT.
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Extended Abstract

Introduction

iabetes is a common chronic disorder that is

regarded as one of the most important health

problems around the globe. It is caused by high

levels of glucose in the blood (hyperglycemia)
as a result of failure of the B-cells in the pancreas to produce
the insulin needed by the body, or the malfunction of insulin
in body cells (1, 2). In general, diabetes mellitus includes
type 1 diabetes and type 2 diabetes. Approximately 90% of
diabetes cases are type 2 diabetes (T2DM), which is due to
disorders in insulin action (insulin resistance) in insulin-
sensitive tissues, including fat tissue and skeletal muscles, as
well as impaired insulin production by B-cells in the islets.
Pancreas is involved in more advanced stages of the disease.
These conditions lead to an increase in blood glucose levels.
Insulin resistance, as the main characteristic of T2DM, is
associated with obesity, inactivity, and aging (1, 3). Most
patients with T2DM are overweight, and it has been well
established that obesity and impaired lipid metabolism play
an important role in triggering insulin resistance in these
people (4). Adipose tissue secretes various adipokines,
including asprosin, which play an important role in energy
metabolism (3, 5). Circulating asprosin in healthy humans
has a circadian fluctuation, which has an acute decrease by
the time eating starts. However, in patients with T2DM, the
circadian fluctuation of circulating asprosin is disturbed (6).
Serum asprosin can be considered as an important biomarker
in intervention research on diabetes (5). The results of
clinical research indicate that high-intensity training
exercise has a beneficial role in managing T2DM,
controlling blood sugar, and reducing its complications (17-
14). However, there is still insufficient consensus regarding
the real effects of high-intensity exercises and the resulting
adaptations in patients with T2DM. Therefore, to shed more
light on this issue, there is a need to examine the results of
the effects of high-intensity exercises on adaptation (14, 15).
Measurement of asprosin is of paramount importance since
it is an important biomarker related to insulin resistance and
body composition. However, no research has yet specifically
investigated the effect of high-intensity interval training
(HIIT) on this adipokine, which justifies the necessity of the
current research. Therefore, the aim of this study was to
determine the effect of a six-week HIIT intervention on body
composition, serum asprosin, and glycemic control in men
with T2DM.

Methods

This is a quasi-experimental research with an applied
purpose, and it was carried out with a pre-test and post-test
design. As the first step in this research, the necessary
arrangements  were made through  administrative
correspondence from Borujerd University to Dezful
University of Medical Sciences. Then a call for patients with
T2DM was announced, and 24 men with T2DM who were
members of the Dezful Diabetes Association were randomly
selected and allocated into HIIT and control groups (without
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training). The training program consisted of six weeks of
HIIT training with an intensity of 80-85% heart rate reserve
in 3 training sessions per week. Fasting blood samples and
anthropometric variables were measured 48 hours before
and after the intervention. Body fat percentage was measured
using a body composition device and bioimpedance method.
Serum asprosin level was measured using ELISA kit
(Wuhan EiAaB Science, China) with a sensitivity of 0.8
ng/ml. Fasting blood sugar was measured using a glucose
test kit (Pars Azmoon, Iran) with a sensitivity of 5 mg/dL.
Also ELISA kit (Monobind Co. US) with a sensitivity of
0.15 pg/ml was used to measure serum insulin levels. Insulin
resistance was calculated using the homeostasis model of
insulin resistance. For statistical analysis, paired sample t-
tests and covariance analysis were used.

Results

The results of the paired sample t-test showed that after
the intervention period, there was a significant decrease in
the levels of asprosin, body fat percentage and insulin
resistance in the HIIT group compared to the pre-test values
(P < 0.001). Also, the results of analysis of covariance
showed that the decrease in asprosin, body fat percentage,
and insulin resistance in the HIIT group was significant
compared to the control group (P < 0.001).

Conclusion

The results of the research showed that after the training
period, there was a significant decrease in insulin resistance,
body fat percentage, and fasting serum asprosin compared to
the baseline values and the control group. Ghalavand et al.
reported that after a twelve-week period of intermittent
aerobic exercise, a significant decrease in serum asprosin
level was observed in men with T2DM (5). Ko et al. also
reported a significant decrease in asprosin protein in the liver
of diabetic rats after implementing an eight-week exercise
protocol (23). Serum asprosin has been found to be lower in
individuals with higher physical activity and closely related
to body weight, body composition, glucose and lipid
metabolism, inflammatory response, and lipid hormones
(24), which is consistent with our findings. It has also been
reported that adipocytes are the main sources of asprosin
synthesis and secretion in the blood and show increased
plasma concentration in fasting conditions (5). Asprosin
stimulates hepatic glucose production. It not only crosses the
blood-brain barrier and stimulates the appetite center but
also triggers the release of hepatic glucose through the G
protein—cyclic adenosine monophosphate—protein kinase A
pathway (25). Through resetting the TLR4/INK-mediated
pathway, asprosin causes inflammation, disruption of cell
function, apoptosis, and reduction of glucose-induced
insulin production in B-cells (26). The significant decrease
in the level of fasting serum asprosin in the present study
could be attributed to the increase in insulin sensitivity, and
thus better blood sugar control in adaptation to HIT
exercises. Considering that asprosin is secreted from fat
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tissue, it can be argued that by improving body composition
and reducing body fat percentage, the ratio of asprosin
secretion to body weight is adjusted (24), and this
mechanism leads to better blood sugar control in diabetic
patients. Cai et al. also confirmed the positive effects of HIIT
on reducing body fat percentage and reducing insulin
resistance (31). The reduction of asprosin as a gluconeogenic
adipokine in adaptation to HIIT exercises could be regarded
as one of the effective mechanisms in blood sugar control,
and the adjustment of asprosin to body fat percentage is
perhaps one of the effective mechanisms in reducing insulin
resistance in T2DM.
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