/
University of Tehran Press

Journal of Sport Biosciences .

Online ISSN: 2676-4148

" Changes in Asprosin Protein Expression in the Liver, Pancreas, Heart, and
Soleus Muscle Tissues of Male Diabetic Rats, After Eight Weeks of Endurance

Training and Nettle Supplementation

Rouhollah Haghshenas!®

1. Corresponding Author, Department of Sports Sciences, Faculty of Humanities, Semnan University, Semnan, Iran.

E-mail: rhm@semnan.ac.ir

Vi
X

Article Info

ABSTRACT

Avrticle type:
Research

Avrticle history:
Received:

18 September 2023
Received in revised form:

27 October 2023
Accepted:

13 December 2023
Published online:

20 March 2024

Keywords:
Asprosin,

Diabetes,
Endurance Exercise,
Nettle.

Introduction: The current study aimed to investigate the changes in asprosin protein
expression in the liver, pancreas, heart, and soleus muscle of male diabetic rats after
eight weeks of aerobic exercise and nettle supplementation.

Methods: 48 male Wistar rats were randomly divided into six groups (n=8 rats per
group) including Control (C), Exercise (E), Diabetes (D) and Exercise + Diabetes
(ED), Nettle + Diabetes (UD), Exercise + Nettle + Diabetes (EUD) groups. After the
induction of diabetes in rats by streptozotocin injection, a continuous aerobic exercise
protocol with moderate to vigorous intensity was implemented for eight weeks and
five days a week. Nettle extract was administered via intragastric gavage at a dose of
150 mg per kg of body weight for eight weeks and five days a week. Blood samples
were drawn 48 hours after the final training session. The asprosin protein expression
was measured using the ELISA method and data was analyzed using Analysis of
Covariance.

Results: The results showed that in all tissues, the asprosin was significantly
increased in the diabetic group compared with the control group (P<0.05). In
comparison to the diabetes group, the EUD group showed the greatest decrease in
asprosin of all tissue compared with the ED and the UD groups (P<0.05), in such a
way that in pancreatic tissue, it reached the level of the healthy control group, but
changes in heart tissue were not significant. In comparison to the diabetes group, the
reduction of asprosin in all tissues of the UD group was more than in the ED group,
but the difference between these two groups was not significant.

Conclusion: Based on the findings, the expression of asprosin protein in the tissues
of the liver, pancreas, heart, and soleus muscle is increased due to diabetes, and using
a combination of aerobic exercises and nettle extract can reduce it. The synergistic
effect of the combination of aerobic exercise and nettle was much better than either
alone.
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Extended Abstract

Introduction

Metabolic disorders, such as diabetes, obesity,
cardiovascular diseases, and polycystic ovary syndrome,
are primarily caused by the disturbance of regular
metabolic processes, thereby posing a substantial risk to
human well-being. Research findings indicate that
asprosin plays a crucial and intricate role in metabolic
disorders, including diabetes. According to clinical and
preclinical research findings, abnormal levels of
circulating asprosin have been observed in various
metabolic diseases, such as obesity, diabetes, polycystic
ovary syndrome, nonalcoholic fatty liver disease, and
several types of cancer. Furthermore, studies have
demonstrated that the administration of anti-asprosin
antibodies results in a reduction in blood glucose levels,
suppression of appetite, and a decline in body weight.
Consequently, asprosin emerges as a potential
therapeutic target for the treatment of diabetes. Hence, in
the current investigation, the researcher aimed to
examine the changes in asprosin levels across various
tissues such as the liver, pancreas, heart, and soleus
muscle after the implementation of a combined
intervention including aerobic exercise and nettle leaf
extract in subjects with diabetes. Additionally, the study
aimed to explore the potential synergistic effects of these
two interventions.

Methods

48 male Wistar rats were randomly divided into six
groups (n=8 rats per group) including Control (C),
Exercise (E), Diabetes (D) and Exercise + Diabetes (ED),
Nettle + Diabetes (UD), Exercise + Nettle + Diabetes
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(EUD) groups. After adaptation to the laboratory
environment, the diabetic model was induced in 32 rats
by intraperitoneal injection of STZ at the rate of 50 mg/kg
of body weight. Following the induction of diabetes, a
continuous aerobic exercise protocol with moderate to
vigorous intensity was implemented for eight weeks and
five days a week. Additionally, Nettle extract was
administered via intragastric gavage at a dose of 150 mg
per kg of body weight for eight weeks and five days a
week. Blood samples were drawn 48 hours after the final
training session. The asprosin protein expression was
measured using the ELISA method and data was
analyzed using ANCOVA.

Results

After confirming the assumptions for conducting the
ANCOVA, the results of the ANCOVA showed a
significant difference between the studied groups in the
asprosin protein expression levels in the liver (P<0.001,
F=10.72), pancreas (P<0.001, F=17.74), heart (P<0.001,
F=10.85), soleus muscle (P<0.001, F=22.88), and
glucose (P<0.001, F=139.99). The results showed that in
all tissues, asprosin was significantly increased in the
diabetes group compared with the control group
(P<0.05). In comparison to the diabetes group, the EUD
group showed the greatest decrease in asprosin of all
tissue compared with the ED and the UD groups
(P<0.05), in such a way that in pancreatic tissue, it
reached the level of the healthy control group, but
changes in heart tissue were not significant. In
comparison to the diabetes group, the reduction of
asprosin in all tissues of the UD group was more than in
the ED group, but the difference between these two
groups was not significant.

Table 1. The results of analysis of covariance for the expression of asprosin protein (ng/ml) in liver, pancreas, and soleus muscle
tissues of rats in groups with diabetes by choosing the diabetes group as a reference.

Variables Groups Mean (SD) *B Eta square P PC
Liver ED 2.82(0.71) 7-0.46 0.06 0.182 -14.29
UD 2.46 (0.27 7-0.82 0.17 0.022 -25.23
EUD 2.22 (0.87 7-1.06 0.26 0.004 -32.52

D 1.67 (0.31
Pancreas ED 3.70 (0.28 7-0.37 0.06 0.193 -9.09
UD 3.29 (0.32 7-0.78 0.22 0.009 -19.16
EUD 2.64 (0.96 7-1.43 0.49 <0.001 -35.14

D 2.57 (0.37
Soleus ED 2.87 (0.37 -0.21 0.02 0.502 -6.51
UD 2.60 (0.66 7-0.47 0.08 0.133 -15.31
EUD 1.70 (0.59 7-1.38 0.42 <0.001 -44.63

D 1.16 (0.39
Glucose ED 185.75 (11.42 1-77.25 0.33 0.001 -26.54
UD 158.00 (12.71 7-10.25 0.46 <0.001 -37.43
EUD 126.25 (12.52 7-117.15 0.53 <0.001 -50.00

D 252.50 (27.10

1B. = Partial eta squared. T Significant compared to the reference group
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Conclusion

The findings of the current investigation revealed that
diabetes leads to an elevation in the expression of
asprosin protein in the liver, pancreas, heart, and soleus
muscle tissues of rats. However, the application of
exercise, nettle supplementation, and their combination
proved to be effective in reducing the expression of
asprosin protein in all four tissues. Notably, the
combination of exercise and nettle supplementation
exhibited superior outcomes, and the synergistic effect of
the combination of endurance exercise and nettle was
much better than either alone. Consequently, it is
advisable to consider the utilization of aerobic exercise in
conjunction with nettle leaf as a therapeutic approach for
managing diabetes and mitigating inflammation within
the body.
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	پس از خرید گیاه گزنه، گیاه خشک‌شده تا مرحلۀ تشکیل پودر خرد و آسیاب پیش برده شد. جداسازی چربی دانه به روش سوکسله و با استفاده از حلال هگزان انجام گرفت. ابتدا 500 میلی‌گرم پودر گیاه گزنه در داخل کاغذ صافی ریخته ‌شده و در دستگاه سوکسله قرار داده شد و عمل...
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