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Abstract

Aim: Kidney damage is a global health challenge today. The overall objective is to compare
the effect of a period of aerobic exercise and supplementation with hydroalcoholic extract of
date palm pollen on the expression of miR-141, miR-143, and miR-223 in kidney tissue induced
by cadmium chloride in male rats. Method: In this experimental study, 48 healthy adult malk
Wistar rats with a weight range of 250+30 grams and age of 12 weeks were examined. Thedts
were randomly divided into 6 groups: (Healthy) group, Control, Cadmium Chloride, Exef@ise,
Palm Pollen 200, and Palm Pollen 400. To induce kidney damage, cadmium chloride s
administered daily at a dose of 3 mg/kg body weight of the rat (diluted with distilledmwater) B
gavage. Aerobic exercise consisted of running on a treadmill at a speed of 27 meffs peraminiute,
5 days a week, with one minute added to the exercise each day. The rats were afiestheti#®d with
diethyl ether, and kidney tissue was removed by making an incision in the abd@minéll area and
transferred to the laboratory for variable measurement.. Results: n the/Kidley f88ue, there was
a significant difference in the gene expression levels of miR-141 (P=08001 ), miR - 1231{R=0.043)
and miR-223 (P=0.001) between the research groups. Also, the fESHIS, of the posTUHOCHEs!
showed that exercise led to a significant increase in the expression of@iRs141 and miR-223
genes and a significant decrease in miR-143 in the kidne§fissne. CoRellision: Cadmium
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Extended abstract
Background

The kidneys play a crucial role in maintaining homeostasis, regulating body fluids, and eliminating metabolic waste
products. Chronic Kidney Disease (CKD) is strongly associated with lifestyle factors, physicalactivity levels, and dietary
patterns. Additionally, exposure to harmful environmental elements—such as cadmium, which enters the body through
industrial pollution and tobacco consumption—can significantly impair renal function. One of the early diagnostic
approachesin CKD pathology involves the use of short, non-coding RNAs known as microRNAs, which regulate post-
transcriptional gene expression. Changes in the expression of kidney-related microRNAs such asmiR-141, miR-143, and
miR-223 have shown positive responses to regular physical activity and the consumption of hydroalcoholic date paim
pollen extract, suggesting the need for further investigation of these non-pharmacological strategies in patients.The
beneficial effects of exercise training on kidney function have been demonstrated through hemod ynamic adaptations. In
one study, Aliakbari et al. reported that aerobic exercise combined with hydroalcoholi alm pollen extract can
influence miR-223 expression, indicating that these non-drug interventions may help reuce metabolic risk factors and
organ dysfunction. Yu et al. (2013) highlighted the regulatory role of miR-141 on th 'UTR region of
CDC25B during nephrogenesis in renal cells. Moreover, in 2021, Sargazi and coll iation between

Materials and Methods
The present study was an experimental and fundamental investigatie ance with international
guidelines. All ethical principles were approved by the Ethics mitte iversity under the code
IR.QOM.REC.1401-006. A totalof48 healthy adultmale W1star ra ody weight range of 250 +
30 g were examined. The rats were randomly assigned into s palthy), control, cadmium chloride,
exercise, 200 mg/kg date palm pollen, and 400 mg/kg dat i renal injury, cadmium chloride was
administered daily via gavage at a dose of 3 mg/kg body ater). The aerobic training protocol
consisted of treadmill running at a speed of 27 m/mln o the running duration each day. At the
end of the protocol the animals were anesthetizgg her, and kidney tissues were extracted through an
iochemical and molecular variables.

Training Protocol:
The rats underwent five weeks of aerobic tra included a warm-up at 5 m/min, followed by the main
training bout, and ended with a five-minute cool- . ining was performed five sessions per week, beginning with
i ents of one minute until the end of the third week (30

minutes at a constant speed o
Findings:

In kidney ti , miR-143 (P =0.013), and miR-223 (P = 0.001) showed
significant diffe groups. Post-hoc analysis further indicated that aerobic exercise resulted
in a significant inc i i miR-141 and miR-223, while a significant decrease in miR-143 expression
was observed in the

Results:

Statistical analysis showed significant differencesin the expression levels of miR-141 (P= 0.001, F=1.78), miR-143 (P=
0.013,F=3.06), and miR-223 (P=0.001, F=1.67) amongthe experimental groups. Post-hoc Bonferronitests indicated that
miR-141 expression differed significantly between the cadmium group and the control (P=0.001), exercise (P= 0.01),
cadmium + exercise (P= 0.001), date palm pollen 200 mg/kg (P= 0.001), and date palm pollen 400 mg/kg (P= 0.001)
groups. A significant difference was also observed between the control and exercise groups (P= 0.04) for miR-141
expression.

For miR-143, significant differences were found between the cadmium group and the control (P =0.01), exercise (P =
0.01), date palm pollen 200 mg/kg (P= 0.017), and date palm pollen 400 mg/kg (P= 0.014) groups, as well asbetween
the control and exercise groups (P= 0.04).

Regarding miR-223, Bonferronipost-hoc tests showed significant differences between the cadmium group and the control
(P=0.001), exercise (P= 0.001), date palm pollen 200 mg/kg (P= 0.001), and date palm pollen 400 mg/kg (P = 0.001)
groups, and a difference was also observed between the controland exercise groups (P= 0.045). No significant differences
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were observed between the date palm pollen 200 mg/kg and 400 mg/kg groups for miR-141 (P= 0.87), miR-143 (P=1),
and miR-223 (P=0.99).

Conclusion :

The present study indicates that the presence of heavy metals, such ascadmium, in the human life cycle may increase the
risk of acute kidney injury. Supplementation with date palm pollen combined with exercise leads to an increase in the
expression of certain miRNAs. Although cadmium administration reduced the expression of miR-141, miR-143, and
miR-223 in ratkidney tissue, aerobic exercise prevented this decline and even enhanced gene expression in the measured
variables compared to the other experimental groups. Furthermore, supplementation with date palm pollen at a dose of
400 mg/kg mitigated cadmium-induced reductions, helped maintain a balance relative to the control group, and promoted
homeostasis in the body.

Article message:

Aerobic exercise combined with date palm pollen supplementation can effectively modulatekidney related microRNAs,
mitigating cadmium induced renal damage, and represents a promising non pharmacol tegy to preserve renal
function and cellular homeostasis.

Ethical considerations:

s Committee of
the Helsinki 1984

All procedures were conducted in accordance with research ethics principles
Qom University (IR.QOM.REC.1399.023). Animal care and experimenta
guidelines for the care and use of laboratory animals.
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Table 1: The list of designed primers is detailed in the table

Genes Primer sequence

Mir 141 '~ AGTCCATCTTCCAGTGCAGT -3'For: 5

- CGAGGAAGAAGACGGAAGAAT -3'Rev: 5
Mir-143 '- CGCTCCGTGTATTTGACAAG -3'For: 5

- CGAGGAAGAAGACGGAAGAAT -3'Rev: 5
Mir-223 - CTCCGTGTATTTGACAAGC -3'For: 5

- CGAGGAAGAAGACGGAAGAAT -3'Rev: 5

Us For: 5- CTTCCGAGTCAGAGGTTTC -3

' GTATGTAGATGTGGGTGGC -3’ 5:Rev
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Figure 2: The potential of miRNAs for the assessment and
treatment of renal disorders
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Figure 4: Sequence alignment of mature miRNAs, miR-
143 and miR-145, showing the highly conserved
sequences of both miRNAs across species from mouse to
human and other identified species
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