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*p<0.05 Total ECM production in fg/(ccllxs;:;lﬂold) Signaling pathway Rok of PEMF stimulation
Control culture | Electromagnetic culture | Electromagnetic/Control | Ca2* Activate
Osteocalcin 1.23£0.12 2.300.22 1.87-fold* Wnt/p-catenin Activate
Ouinopontin 6.12:0.53 9.6040.75 1se-fold® | MAPK Activate
Type-I collagen é9.00t6.21 48.70+7.56 1.68-fold* FGF Activate
" Type-III collagen 7.5040.95 7 9.10£0.58 I.2i-fold’ n VEGF Activate
Dt;corin 3.3320.91 3.20+1.12 0.96-fold TGF-§/BMP Activate
Alkaline phosphatase | 3.18+0.23 3.14£0.48 0.99-fold IGF Activate
Human fibronectin 3.30£0.38 5.70£0.46 1.72-fold* Notch Activate
[ Osteonectin 1.5340.45 3.1040.69 2.03-fold* cAMP/PKA Activate
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BEFORE TREATMENT:
Immune function is activated to produce

Legend:
PEMF ~ pulsed electromagnetic field

VEGF ~ vascular endothelial growth factor
TGF-81 - transforming Growth Factor Beta 1
T-cell = CO4+ T-cell

@ 'L1b - interleukin 1b

. IL-4 ~ interleukin &

@ 'L-6~interleuiin 6

@ 1110~ interleukin 10

Cartilage/bone regeneration @ nea- G A

AFTER PEMF TREATMENT:
Immune function is brought back to homeostasis

Cytokines
-1
L€
-6 .
n-10
INFa
Legend:
Growth Factors 3 5 PEMF - pulsed electromagnetic field
N o . VEGF - vascular endothelial growth factor
- TGF-B1 ~ transforming Growth Factor Beta 1

4
Nl ] Teot-co0 T
Chondrocytes/Osteochlosts @ 'L1b - interleuiin 1b
@ L4~ interlevkin 4
@ L6~ interleviin 6
@ 1110~ interleukin 10

Cartilage/bone regeneration @ i Kook
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Growth factors secretion

| ‘ Protein synthesis

| Nerve regeneration |
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Abstract

The term "electromagnetic fields" (EMF) is a combination of electric and magnetic fields
as a diagnostic method as well as a therapeutic tool with many advantages such as ease of
operation and painlessness, very controllable, which today has found wide application in
regenerative medicine and also cancer treatment.

In addition to organs such as nerves, hearts, and bones that have an electrical function, the
presence of electrically charged particles inside the cells creates an internal electromagnetic
field. This field can be affected by the external electromagnetic field and cause therapeutic
effects. Its therapeutic effects relate to the applications of the electromagnetic field as a
stimulus to induce various biological effects on cells, such as altering cell proliferation,
differentiation, cell cycle, apoptosis, DNA proliferation, cytokine expression, and more.
Also, combination therapy by the electromagnetic field, along with other physical therapies
such as radiotherapy and even systemic therapy such as chemotherapy, are the most
important approaches to using the electromagnetic field in the treatment of cancer.
Subsequently, Electromagnetic fields can lead to the proliferation and differentiation of
stem cells and the modulation of the immune system, which plays an important role in the
treatment of inflammatory disease and regenerative medicine treatments. Also, this field
can create new horizons in cancer treatment due to its many advantages such as being a
non-invasive, selective function, and ease of using and as well as affordability.

Keywords: Electromagnetic Field, Regenerative Medicine, Stem Cells, Cancer Treatment,
Biophysical Stimulation.
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