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ARTICLE INFO Abstract

Background. This study aims to determine the combined effect of physical activity and
Article History: the hydroalcoholic extract of palm pollen on the expression of mir-21 and mir-132 in
Received: 6 May 2023 cadmium-induced toxicity in the kidney tissue of male rats.
Accepted: 27 Jun 2023 Methods. In this study, 48 adult and healthy male Wistar rats with a weight range of 250

ePublished: 20 Apr 2024 + 30 grams and 12 weeks of age were randomly divided into 6 groups: 1) control, 2)
exercise, 3) cadmium, 4) cadmium + exercise, 5) cadmium + palm 200 + exercise, 6)

Keywords: cadmium + exercise + palm 400. All groups received three milligrams per kilogram of
o Aerobic exercise body weight of cadmium chloride daily by gavage, and palm pollen extract was injected
e Mir-21 intraperitoneally with doses of 200 and 400 mg of body weight. Aerobic training started
e Mir-132 with rats running on a treadmill at a speed of 27 meters per minute for 16 minutes, and
e Cadmium toxicity one minute was added to the training every day.

« Date pollen extract Results. The results showed that there is a significant difference in the expression of

miR-21 between the groups (P=0.001), with cadmium causing a decrease and aerobic
exercise and receiving palm pollen extract leading to a significant increase in the miR-21
gene expression (P=0.005). Also, there is a significant difference in the expression of
miR-132 between the groups (P=0.04), indicating that cadmium decreased this variable
when compared to the control; however, the combined effect of exercise and palm
pollen administration was not statistically significant (P=0.98).

Conclusion. Our study showed that performing moderate-intensity regular exercise
along with palm pollen in cadmium-treated mice upregulated microRNAs associated
with kidney toxicity.

Practical Implications. The combined effect of the proposed herbal supplement and
physical activity can control the harmful effects of exposure to cadmium on industrial
societies and chemical industry workers to some extent.
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Extended Abstract

Background pressure and removes waste materials, helps the
By purifying the blood and controlling the homeostasis of the immune system, and limits
balance of body fluids, the kidney regulates the inflammation by removing circulating cytokines.
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Group 1 carcinogens, such as cadmium and its
derivatives, are known to have harmful effects and
directly impact cell surfaces. The kidney is one of the
most vulnerable organs in cadmium poisoning.
MicroRNAS are therapeutic targets since they play a
role in almost all physiological and pathological
processes, and their regulatory functions in gene
expression play an essential role in various molecular
processes in many organs, including the kidney. Both
miR-21 and miR-132 play a role as oncogenes. Since
palm pollen contains flavonoids, it is a powerful
antioxidant. Enhancing the immune system with both
palm pollen extract and exercise can be an effective
treatment for chronic renal disease. Physiologically,
physical activity causes various changes in the body
depending on the components of the exercise such as
type, time, duration, and intensity. Understanding the
detrimental effects of cadmium on renal tissue and
the potential preventive benefits of aerobic exercise
and palm pollen is of significant importance. This
study aims to investigate the effect of a period of
aerobic training along with the consumption of
hydroalcoholic extract of palm pollen on the
expression of mir-132 and mir-21 genes in male rats'
kidney tissue induced by cadmium chloride.

Methods

In this experimental study, 48 healthy adult male
rats with a weight range of 250+30 grams and an age
of 12 weeks were examined. Mice were randomly
divided into 6 groups: 1) control, 2) training, 3)
cadmium chloride, 4) cadmium toxicity + exercise,
5) cadmium toxicity + date pollen 200 + exercise,
and 6) cadmium toxicity + exercise + date pollen
400. In order to induce kidney damage, mice
received cadmium chloride at a dose of 3 mg/kg
body weight (diluted with distilled water) by gavage.
Also, date pollen extract was injected
intraperitoneally with doses of 200 and 400 mg/kg
body weight. The aerobic exercise protocol consisted
of rats running on a treadmill at a speed of 27 m/min.
The exercise started with duration of 16 minutes, and
one minute was added to the exercise every day.
After 48 hours from the last exercise session, mice
were dissected, and their kidney tissues were
removed and stored in RNAlater®-ICE liquid

nitrogen (-85°C) until RNA isolation. For the
biochemical analysis of mir-132 and mir-21 gene
expression, the samples were transferred to the
laboratory and measured by the RT-PCR method.
The mean and standard deviation were used to test
and analyze the data. First, the normality of the data
distribution and the equality of variances were
evaluated using the Shapiro-Wilk and Levin tests,
respectively. Then, one-way analysis of variance
(ANOVA) was used to compare changes between the
groups, and then Bonferroni's post hoc test was used
for comparison to determine the exact location of this
difference (P>0.05). All statistics were done using
SPSS version 24 software.

Results

The results showed that there is a significant
difference in the expression of miR-21 between the
groups (P=0.001). The treatment with cadmium
caused a decrease, while aerobic exercise and
receiving date pollen extract resulted in a significant
increase in miR-21 gene expression (P=0.05). In
addition, miR-132 expression was significantly lower
in the cadmium-exposed group compared to the
control group (P=0.04). However, exercise with date
pollen consumption was not statistically significant
(P=0.98) and there was no difference in the
expression of mir-132 and mir-21 genes between
palm pollen 200 and date pollen 400 groups.

Conclusion

The present study showed that performing
moderate-intensity regular exercise with palm pollen
in cadmium-treated rats led to the regulation of
microRNAs related to nephrotoxicity. When
cadmium enters the body, it is transported into the
bloodstream via red blood cells and albumin,
accumulates in the kidneys, and causes inflammatory
responses in the immune system. Therefore, the
prevention and treatment of cadmium poisoning are
of great importance. Ample evidence suggests that
overexpression of miR-21 provides protection
against renal ischemic injury. Furthermore, miR-21
Is a key inhibitor of dendritic cell maturation. Studies
show that miR-21 is expressed in hematopoietic cells
of the immune system, including B/T cells,
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monocytes, macrophages, and dendritic cells. Also,
miR-132, due to evolutionary conservation, has a
similar sequence and structure in humans, mice,
monkeys, and other species and is involved in the
functioning and growth of neurons, circadian rhythm
control, angiogenesis, and regulation of innate
immune responses. On the other hand, physical
activity can significantly affect the immune system
and can be considered an effective approach in the
treatment and management of chronic kidney
disease. Date pollen is a powerful and nutritious diet
because it contains flavonoid components and
bioactive, volatile unsaturated fatty acids, which
function as antioxidants, anti-cancer agents, and
stimulants. When compared to the control group,
mir-132 gene expression decreased by 52% in the

cadmium group, but increased by 23% in the aerobic
exercise group. No significant difference was seen
between the date pollen groups and the control group
during exercise at either dose. Additional research is
needed to determine whether an increase in the miR-
132 variable occurs in response to an increase in
exercise intensity or in the dose of date pollen. The
findings show that cadmium reduced mir-21 and mir-
132 expression. However, physical activity has a
protective effect against excessive reduction of miR-
21 and miR-132. Also, physical activity along with
the consumption of date pollen prevented the
decrease of mir-21, which can protect kidney tissue
against diseases caused by cadmium chloride.
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