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Article Info ABSTRACT
Avrticle type: Introduction: Sports activity and Urtica Dioica extract consumption increase the
Research expression of genes involved in the conversion of white to brown adipose tissue,

but their combined effect is not yet clear. This study aimed to investigate the effect
of Urtica dioica extract consumption and aerobic training on serum Irisin and
FGF21 concentration and PGC-1o and UCP1 gene expression in diabetic obese

rats.
Article history: Methods: In an experimental design, Seventy male Wistar rats (mean weight:
Received: 227.35+ 18.52 grams) were randomly divided into seven Healthy Control, Diabetic
12 July 2022 Control, Urtica Dioica, Metformin, Training, Urtica Dioica + Training, and
Received in revised form: Metformin + Training groups. The Training groups performed forced swimming
17 February2023 training for four weeks, five days per week, and each day from 15 minutes (in the
Accepted: first week) to 50 minutes (in the fourth week). Each day, Urtica Dioica and
21 February2023 Metformin groups received 1.25 and 100 mg/kg of these two substances,
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21 February2023 respectively via gavage. After the end of the intervention, rats’ blood samples,

posterior thigh muscle tissues, pancreas, and fat (visceral) were taken to check the
research variables. One-way analysis of variance and Bonferroni's post hoc test
with a significance level of 0.05 was used to analyze the data.

Keywords: Results: The serum lIrisin concentration of the Metformin + exercise group was

Aerobic Training, significantly higher than the Diabetic Control group (P<0.05). No significant
; difference was observed in the serum FGF21 concentration of all groups. A
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. significant increase in PGC-1a and UCP-1 gene expression was observed in all
Irisin, treatment groups compared to Healthy Control and Diabetic Control groups
PGC-Iaq, (P<0.05).
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S Conclusion: The simultaneous consumption of Urtica Dioica extract and
Urtica Dioica extract. swimming training reduces blood glucose and also activates the PGC-1a and UCP-
1 gene expression, which play a role in adipose tissue browning.
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Exte'nded Abstract

Introduction

Diabetes is the most common metabolic disease in the
world. Adipose tissue is known as a training endocrine
organ that is active in controlling body metabolism.
There are two forms of fat in the body, white and brown
fat. Brown fat has a thermogenic role and causes the
conversion of chemical to thermal energy. The Urtica
Dioica is used in the traditional medicine of Iran and
other countries. Urtica Dioica increases insulin secretion
from Langerhans beta cells and acts as a strong stimulus
for the release of insulin from beta cells. Many studies
have investigated the hypoglycemic effects of Urtica
Dioica and also the effect of physical activity on
diabetes, but until now, the simultaneous effect of
physical activity and Urtica Dioica extract consumption
on the genes expression and the concentration of
proteins effective in converting white to brown adipose
tissue in people with diabetes have not been
investigated.

Methods

The present study was conducted experimentally on 70
male Wistar rats with a mean weight of 227.35+18.52
grams and an age range of 2-3 months. The rats were
randomly divided into seven Healthy Control, Diabetic
Control, Urtica Dioica, Metformin, Training, Urtica
Dioica + Training, and Metformin + Training groups
(10 rats in each group). Diabetes was induced via
intraperitoneal injection of 50 mg/kg of STZ (Enzo Life
Sciences, America). The Urtica Dioica group received
1.25 mg/kg of Urtica Dioica aqueous extract and the
metformin group received 100 mg/kg of its solution for
four weeks via gavage. Forty-eight hours after the last
training session, blood samples were collected from the
hearts of rats to measure glucose, Irisin, and FGF21
levels. After blood sampling, the tissues of the posterior
thigh muscle, visceral fat, and white adipose tissue of
each group were removed to measure PGC-la and
UCP-1 genes expression. Serum Irisin and FGF21 were
measured by the ELISA method. Also, the level of
PGC-1a gene expression in muscle tissue and the UCP-
1 gene expression in white and brown adipose tissue
were quantitatively measured by real-time PCR method.
One-way analysis of variance test and Bonferroni post-
hock test were used to compare the variables of the
groups at a significant level of P<0.05. The data was
analyzed using SPSS version 20 software.

Results

After the intervention, the lowest weight values were
seen in the Diabetic Control group. The average blood
glucose concentration of all treatment groups was
significantly lower compared with the Diabetic Control

group. However, no significant difference was observed
in the mean FGF21 concentration of all groups. Also,
serum lIrisin in all of the other groups was significantly
higher than in the Diabetic Control group. UCP-1 gene
expression was significantly higher in the Healthy
Control group than in the Diabetic Control group. The
level of PGC-la gene expression was significantly
higher in the Healthy Control group than in the Diabetic
Control group.

Conclusion

In the present study, there was a significant increase in
serum lIrisin concentration, and the PGC-1a and UCP-1
genes expression in diabetic groups treated with Urtica
Dioica extract, metformin, swimming training,
combined groups, and the Healthy Control group
compared to the Diabetic Control group. Although the
molecular mechanism of the effects of Urtica Dioica
extract has not been clearly defined, part of its effects
can be attributed to lower blood glucose, decrease in
blood lipids profile, reduction of the systemic
inflammation indices, and preservation and regeneration
of beta cells of the islets of Langerhans. Of course, to
find the molecular mechanisms by which Urtica Dioica
extract could affect the serum Irisin and FGF21 levels
and UCP-1 and PGC-la gene expression in diabetic
rats, more studies should be done.
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Table 1. Primer sequences of rat genes that were investigated in RT-PCR assay.

Gene Forward (5’-3%) Reverse (5’-3%)

PGC-1a 5’-CCAAAGGATGCGCTCTCGTTCA-3’ 5’-CGGTGTCTGTAGTGGCTTGACT-3’
UCP-1 5’-TGGAATAGCGGCGTGCTTG-3’ 5’-CTCATCAGATTGGGAGTAG-3’
B-Actin 5’-CACCATTGGCAATGAGCGGTTC-3’ 5-AGGTCTTTGCGGATGTCCACGT-3’
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