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Introduction: Electromagnetic fields as an environmental factor can play a role in preventing
or promoting cancer. MicroRNAs (miRs) are post-transcriptional regulators of gene
expression and act as oncogenes or tumour suppressors. miR-584-5p is known as a tumour
suppressor gene, and its increased expression has been observed in gastric cancer. This study
was done to investigate the expression changes of miR-584-5p in the AGS cell line under the
exposure of extremely low frequency electromagnetic fields (ELF-EMF).

Materials & Methods: AGS cells were exposed to different electromagnetic fields
continuously and intermittently (2 hours on/2 hours off) for 18 hours. Real-time PCR
technique was used to evaluate the expression changes of miR-584-5p. Descriptive and
analytical tests were performed using SPSS V.23, and a significance level of 5% was
considered.

Results: The results showed that the level of miR-584-5p increased a lot when exposed to
continuous electromagnetic wave irradiation at strengths of 0.6 (3.7+0.3, P<0.05) and 1.2 mT
(7.9+0.4, P<0.05). Additionally, a notable rise in miR-584-5p levels was also seen with
discontinuous electromagnetic wave irradiation at strengths of 0.6 (2.7+0.6, P<0.05) and 1.2
mT (6£0.4, P<0.05) compared to the control. Also, a significant increase in miR-584-5p
expression was observed under discontinuous electromagnetic wave irradiation with
intensities of 0.6 (2.7+0.6, P<0.05) and 1.2 mT (6+0.4, P<0.05) compared to the control.

Conclusion: Given how important miR-584-5p is for processes like cell death, development,
spreading, growth, and movement in different cancers, along with how its levels change due
to electromagnetic waves in stomach cancer cells, this miRNA could be a target for treatment
using magnetic waves as an additional therapy.
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Introduction

cancer to control symptoms and improve quality
of life (5). Gastric cancer is a heterogeneous

Exposure to electromagnetic waves from
electrical devices is unavoidable; therefore,
recently, the impact of these waves on living
systems has  been  considered (1).
Electromagnetic waves as an environmental
factor can play a role in promoting or inhibiting
cancer, and this depends on various factors,
including the type and intensity of
electromagnetic waves and the frequency and
duration of radiation (2). Recently, pulsed
electromagnetic waves have been used as
complementary and alternative medicine in

disease with several root causes, and despite
advances in medical science in its treatment, it
remains one of the deadliest cancers (7).
MicroRNAs (miRs) are regulators of gene
expression at the post-transcriptional stage and
act as oncogenes or tumor suppressors (6). miR-
584-5p is known as a tumor suppressor gene,
and its increased expression has been observed
in gastric cancer (7). This study was done to
investigate the expression changes of miR-584-
5p in the AGS cell line under the exposure of
extremely low frequency electromagnetic fields
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(ELF-EMF).

Methods

The AGS cell line was obtained from the
Iranian Biological Resources Centre. Cells were
cultured in 25 mL flasks with 5 mL of Ham's F-
12 medium. Then, the culture medium was
replaced with FBS-free medium, and the cells
were incubated in a CO: incubator under
conditions of 5% CO., 95% air, and 99%
humidity at 37°C for 18 hours. The system used
for induction of electromagnetic waves
consisted of a cylinder with a diameter of 12 cm
and a length of 30 cm, on which 1200 turns of
copper wire were wound. AGS cells were
continuously and intermittently irradiated with
different electromagnetic waves for 18 hours (2
hours on / 2 hours off). The MTT assay was
used to measure cell viability and proliferation.
Real-time PCR (RTPCR) was used to measure
changes in miR-548 expression in AGS cells.
Briefly, total RNA was extracted using Trizol
reagent (TRI Sigma-Aldrich, Germany)
according to the manufacturer's instructions. A
Takara kit (Takara, Japan) was used for cDNA
synthesis. The quantity and purity of extracted
RNA were analyzed by Nano Drop Model
(Thermo  Scientific, Waltham) ND-200.
Descriptive and analytical tests were performed
using SPSS V.23, and a significance level of 5%
was considered.

Results

The results showed that the level of miR-
584-5p increased a lot when exposed to
continuous electromagnetic wave irradiation at
strengths of 0.6 (3.7+0.3, P<0.05) and 1.2 mT
(7.9+£0.4, P<0.05). Additionally, a notable rise
in miR-584-5p levels was also seen with
discontinuous electromagnetic wave irradiation
at strengths of 0.6 (2.7+0.6, P<0.05) and 1.2 mT
(6+0.4, P<0.05) compared to the control. Also,
a significant increase in miR-584-5p expression
was observed under discontinuous
electromagnetic ~ wave irradiation  with
intensities of 0.6 (2.7+0.6, P<0.05) and 1.2 mT
(6+0.4, P<0.05) compared to the control.

Conclusion

Given how important miR-584-5p is for
processes like cell death, development,
spreading, growth, and movement in different
cancers, along with how its levels change due to
electromagnetic waves in stomach cancer cells,
this miRNA could be a target for treatment

using magnetic waves as an additional therapy.
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