[ Downloaded from aums.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.29252/aums.10.2.173 ]

3 A FF0) lodmicn T oo Lot 1+ Gl ell 55 e sl 42— AL\ ’IJ

Oy loyo 9 (B lwil (Sl i 50 (omabliiog wSII loe (1S 1,5 1 (559 y0

ik ol ndlie <3l b

s Ol oS L abliae 5 S glglae 51 oS5 " (EMP) bliae s S slgls” Ol
LR WOy JVR T JJ,.:S}‘JSU;);(‘.L:«‘r\;v_}lﬁdw.ﬂ»uo\}\)} Sl b sl Sl &G rmmas 5 ol
ol 4l Ol s Olays 5 bl (S 5 Slol b 558 o35 el a5 il

Qj)} u{ﬂj&.ﬁ\)‘))b@ba :ngwéfﬁl:ﬁwdl)lzéglwqu\égwuu&uu@)lfww
Sl oyl bt 5 S0 Olie S il 55 o Olbs ol 35,8 o Al sl 5 2SN Oliks 3] s La gl
ol Olge 4 bl 5 S Ol (slas S & oigu);alﬁl .njfvibuﬁc;\jjl qu;ilejj.:i._zﬂj.;):ju
(Sl (J iSO s ks sl Al s g, S5 e il Ol ST W 6l S
4 ebolie 5,3 Olde b oS 5 Oloys cpimman 353 g0 by se 505 55050 5 pSsnlw 0l DNA 65 g ]
oslial (slas Sy o e Sloss e da Sats Oloys i 5 ol S sl aile SGsd sla Olys sl ol s
ol Qo s Olays 53 pdolian g 1 Gls )

ﬁé}yﬁénﬁwlw&wjé:@ sbadsls il 5 50 s Ll 5 o bl STI (glglis
O3g el b Gl a5 Lo opl e als sl S S 5 el slaslen Ol

S 3ol Ol Olays 53 1y s SLa Bl 15 o omilie Cond (pimmen 5 o3linl g 55 5 bkt > Shas

Alborz Univ Med J (AUMJ) 2021 April; 10(2):51-63
http://aums.abzums.ac.ir

Alborz Uniersity of Ml Siences

) Alo somo oilo
Fy i . vy il 15l
Sl sz T (Gl Lo yana]

‘_;G)La/Jb‘faK;Sb ‘uﬁ'})/"s‘:"‘j a;)f’
Ol w25/ psle a1y

el psle 5 Sl (g g
e sl sy 5lis 0u Sl (50,5
Ol Sy pale B iily ( Sy
ol ol

slo (55l 0uSiils sl pwkigo 0g 5"
Ld (g pole ol o Sijy usi
oll lus

&1 sinzr 55 1 ghumme o g3
s pole 5 CSb (digo 05,5 Sl
s e 5yals ou il s,
b Sy psle oliib ( Sy
Ol el
B AT AT R
E-mail: iafar ai@tums.ac.ir


mailto:jafar_ai@tums.ac.ir
http://dx.doi.org/10.29252/aums.10.2.173
https://aums.abzums.ac.ir/article-1-1332-fa.html

[ Downloaded from aums.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.29252/aums.10.2.173 ]

ooy Glops 5 Bl (K 0 penblisog ST s cl00,, U0 (S50 oy

SIS el o5 Gl sSTe b s DNAGS 55 panituns
wsly Gos A O3s e 5 O3S Jld e S Al L s
G 5 (S Sl sl 5 Jlisl e ol Slaki g
e JUEl (olid slapnSs n pmmley 55 ks 5 S8
s Lo chle jlde 35 b5 A e il Jle 0500 4 )
sled a3 5 el O Ol e S5 S Sl S
b lasl (Sip e Taas e ol 5 00 e ) Lol
S 05 53 Shn paat S Olpe 4 Ol e
il SO il b b o iy e il sl e
5 dies mpby BB S1E SN il S e sl
L AS e ssdoee |y aals oS Ssdowe A | i ol
6wlwlw|gyij\)>6&lﬁw
Gl S L Olg o 1) S oS Ll glanyl b
G3lesl Ol oS Cusd ol s (S (S
Lol oo s ok Jho Lol (108,16 glaosle
S Ll (S sl S e (5 me s 0T 05l 13
LT oS 5 b pmmabliin g 5S31 5 (S S0l e 1 5L L
(Rl Rl 3 S wigr 5 03500 s O 2ol b s O 5
g by Lol b mul 5 (S GleS e 2l o
s b Ol o Shes Yozl ol slad sk

(O KoY e

VRV
S e e Ol s g et eelld Cgy D
ok 25 5 2lad ) o S o (58 LS e
J)JA{L\)J&A@J.ZJQL;LAMKA)'\L«;S);)JJ};JLA
o e 4 S 0 S ad e S e L
A K S e Jalge 51 L I s 0S5 el
S350 s Rl Sl pblite s ST 5 515 slay s
Sl plorl 1 el s 21 (6 5 0 LS e5lized Ol sloy 3
5 Sz SN 53 55 ol 53,08 e il S UL
b JSse Bk 5l a0l S8 e d S5 5 b ) lesd
ol el lazea ol sl sl
3 S gl SIS 5T (EMF) ebliaey S
sl B ol Lyl by oS das e ol | oblse
S S Olse w EMF (gl cass Ol 5l S
s S 13 Oledils ax g 5500 0sdll askil 5 Sleys
Sl eSS osig oo GLEMF > 8 a4 ) cofy a4 ol
N AN VAN [N U PPN % U PO CXUNCH I i
et 3l Eel Ll e EMF &S Sl ol osls 0LaS D3
DNA 55 sl e Jsbo a2 ales « (ko 555 0
Ol 341 Tapd lSmle Ok o5 05 Ok
eSS sl 5 2550 S350 51 eSSl ebliae s 2SI
el ¢ pmmbliin 5 501 Oles ol plio el glass (ol 5

FIGA) iV ojlodsi) e 05061 Fee fliwoj o] Sy pole oliils igfy sole 4y pii


http://dx.doi.org/10.29252/aums.10.2.173
https://aums.abzums.ac.ir/article-1-1332-fa.html

[ Downloaded from aums.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.29252/aums.10.2.173 ]

oY

Ex Vivo Transplantation of Stem
Cells into Host Tissue

Stimulation

Endogenous

Bioreactor Cells

In Vivo Enhanced
- Stimulation — Functional
Qutcome

Elasl il s g0 Ses Ly, 4D S

SleBl @ o fgy ol s o ssdme Slays 55 5 Sl
oot 35150 3 ol 53 5 il ol O Il il
Slod s Gl s edleas s dal gt s iSs 5o O
St A (sshe Slas gy il Ll 51 S
o A LG Sl sledss a5l cpl ply iyl S
SO EMF eobliae s iSOl Ol 5 i olesl o
W5 S L L plr| 08 > L oS ol bl Olte
S Ol G Olge 4 Ol e |y Ole cpl 550 e
Sk b (S Ols 5 8 aleSe blisn Ol G
Soe bl b peblian Olds 5 558 0 g ool
Odlas 5 gl @l:;' bl pgd e s (Lol )
o= LS L bl SN slglie & e o b
Sl o b Gl b 0535 5 05 Sl 1 65U
ol s aolde pl oS dms o Ol Sladles 5 b
S Gl 5 Wk as, hals W O 51 Jol
N gi e S e Sl s 53 el (g saeli
sl (Ko 53 (pmblitey 2SN Ol slas )8
e h

bl Jold o8 ol oty w03 S o5 s

Alborz Univ Med J (AUMJ) 2021 April; 10(2):51-63
http://aums.abzums.ac.ir

G S B s e el Bl Sl S s
wrlbd bl (S35 03 e e oj e 51 (S Olpe
3L Ao a5 Loogy el a5 ol Ol lgs 55 o
SN557 0 alies Soeal 5160y mal g 53 ol iy & 35
355015 53h5 sl 313 Ol s (g ole S Cnlgl o
Sl s S e Sler Sl s 5 Sl eals 15 coud
sdezms Dl (olow Ol v dil o F5 0 5 3 Slesles
Tobe 5> Slslp g bl 5 Jae 5 (S5l ( (S35
o Ll SSUS pl Sl e 5 o8 (L
035 o2 b Gl ld b 558 e Clial slele o
o (S il 4 Ok sl 5SS
b iy S A3 g |y 355 7 LS ead Lizel o Jsha
5SS el e Glaaie e @ seS
Slaos, A2 L Ol (S )l (o 353 as
5o o llssl W5 ehisa 5 0T 55 Jots 0SUS 55
Ol dalpd sy ul b s oo i (J5S050 o e
L Ol s sdiSiatns Julse 51 (68 ot i 45 Llosls
sl G s e diSUS sla s 53 s 4 Ol e

W;i\j}mbw QLLJM OLA)J JJ;A"‘%L;L‘@"‘;))


https://translate.googleusercontent.com/translate_c?depth=1&hl=fa&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://en.m.wikipedia.org/wiki/Field_\(physics\)&xid=17259,15700023,15700186,15700191,15700256,15700259,15700262,15700265,15700271,15700283&usg=ALkJrhg1SSibrhTLeEnGIHNL4MZNyh4gFw
https://translate.googleusercontent.com/translate_c?depth=1&hl=fa&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://en.m.wikipedia.org/wiki/Electric_charge&xid=17259,15700023,15700186,15700191,15700256,15700259,15700262,15700265,15700271,15700283&usg=ALkJrhgwCzU5ZIO5CYgu0LvFuFwgxkRf_w
https://translate.googleusercontent.com/translate_c?depth=1&hl=fa&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://en.m.wikipedia.org/wiki/Electric_charge&xid=17259,15700023,15700186,15700191,15700256,15700259,15700262,15700265,15700271,15700283&usg=ALkJrhgwCzU5ZIO5CYgu0LvFuFwgxkRf_w
https://translate.googleusercontent.com/translate_c?depth=1&hl=fa&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://en.m.wikipedia.org/wiki/Electric_field&xid=17259,15700023,15700186,15700191,15700256,15700259,15700262,15700265,15700271,15700283&usg=ALkJrhgiGTGvOL5CEB8o5GH_ryWKsu_eeg
https://translate.googleusercontent.com/translate_c?depth=1&hl=fa&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://en.m.wikipedia.org/wiki/Magnetic_field&xid=17259,15700023,15700186,15700191,15700256,15700259,15700262,15700265,15700271,15700283&usg=ALkJrhjp66JryOkog7tpaBhXZcngTvw5EA
http://dx.doi.org/10.29252/aums.10.2.173
https://aums.abzums.ac.ir/article-1-1332-fa.html

[ Downloaded from aums.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.29252/aums.10.2.173 ]

ooy Glops 5 Bl (K 0 penblisog ST s cl00,, U0 (S50 of

S gl Sloys slas 8
Ok S olSas il o tege Ol 4 Ol il
ool w33 130 SUS Glcanl 5 53 Sl
el Ol () e Sop el Lasls j3 ek
S Sl (63,8 e Sla Sy shils Sl ol b
140Y Jlo 3 & ol S xSls 50 ol a0l 51 S
a5 b peomen A 2S5 )5 Yasuda  Fukada law s
warg b SO S5 SEMF ey (S5 sl b4
2,8 cdewgls sy Olpnal Sl sy Sleo sa
— o T Sl i Oloys 53 peblize 5 51 Ol
Sleo gt sLls gl ek ) eslinad 5, cpen 1T S
2 B8 e 4w S bl 5 sl g
S By 5 S 5 S Ol se 4 (PEMF (5 ns
ol at bl gl gla odi js dad Sleys sleds) oo
Ol o oS sl a3y OLid sy M
23S gl Ol e Gl 4 blian I
Cher S5 gt Jolye 1 (oS 5 oolinal e
Gl el 55 3k Olmal LWl gl pblian s S
S, Sl s Nmes G s S Gl ele
sdalice pl v oosdle P dis ke Ol gpzal CBL wdige
Oldee a5 40 S o Lol pon (SO G o o8 ol ol
b S 8w sl Ll ansls caslae S wobliss s S
Dbl s eoblise O3 b 5l eslixal agey pl 55 el
el pmmbliin 5 100 Olse 53 0T 0315 13 s 5 Sl
—odd (ISl ol ok Lo sl o )ls o8 Sl
s S dzes odide cpl i & T
) 4 2l s e 4 ST L bl Sl
x5 s S e ad sl 55 e 5 Sl
slide pl o Kos F o agms ol LUl el ol
S e 53l I e bl 5 Ol S s

ﬂuéu;)uﬁ‘w‘ﬁaxiu(ﬁm‘miuuk»

e EMF ol O sl g oS 355 ¢ sledl (sleias|
L 3L e Sleys OV il cilises glixl g5,
25 S 5 ml gle R S b cnlcen
SIS el S EMF oS sl ol s b ol 551 >~
Oy« bsmle Llsy OsmeVode o« o LS
=l s sk 2S5 s e rlee cd, Gl s
o I s LS/ 05 me b ok Jlad LS 055
&l ELFEMF  leslinal aas 513 56 cos ) Jyla
,u),g;‘.}al{eljw&@wuo\;lw\ﬁwv}jﬁ;
w\euw.wrﬁ\ggwlhjw LRI e
Voo Sl maS auls 53 o 4 of Gds SPEMF L3S 5 oS
S 05 s ST e 50 e e T s
S Sl odewy OUT 4 oJL Oldlas js o Lol
Lg.)si)j(_;uv}'-)'J)P&LPﬂjébMQLﬁj&AS)JPEMF
sl sl o3 b Cide S amen 5 A5 0
55 G b 5l el sdel oy ELF MF 5PEMF L el o
sloos 28 Cal ok 4 5 Hlgl5w EMF oblae aco
(ol ol s _poblie I3 56 51 eslinad b Bes il o
Bl s e 5 bl B Lo Ll glls oS
9O wile (o5l L3 U 5l eslatal s G adkie s
il sl a8 s S Ao ol e el
Sledd atle ot slglandl s cl (Sae D30
it e leald il slpe S e 6l
£ Olg o L EMF 5 wps oS5 elodll 5 L als
Sl oz 03l o Gl oxle 28 s Gom Do
S S Jes LosE ke 4 o D3 SL sl
s oy Dl glaesls ey ol pesdle .*s; oslizal Ll
ST S eslinad b ol o Sl ol SO o3 o3k
bl s 2SI Glie ls OLas (VAS) (6 me S JUT ulis

Mol ol (63 5 (’K"'A 355 als o

FIGA) iV ojlodsi) e 05061 Fee fliwoj o] Sy pole oliils igfy sole 4y pii


http://dx.doi.org/10.29252/aums.10.2.173
https://aums.abzums.ac.ir/article-1-1332-fa.html

[ Downloaded from aums.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.29252/aums.10.2.173 ]

AN

QLK‘*—‘”!‘;’JA‘ dazeo olile

Ll ol 5 L bl 5 Sl Ol S o Ol el 4

@JM)JV.@AWJ'JTQ\}J&Q)ULM ST o Ol

W‘Mggﬂﬁ..«‘ ea)A..»}lLd éu;)hj}iw ‘_;La,__..a,,g..,bwu,,".ﬁl ul.\,.n J;U—\J}.\::

*p<0.05 Total ECM production in fg/(ccllxs;:;nfi';)ld) Signa]ing pathway Rok of PEMF stimuktion
Control culture | Electromagnetic culture | Electromagnetic/Control | (Ca2* Activate
Osteocalcin 1.2320.12 2.300.22 1.87-fold* Wnt/B-catenin Activate
Osteopontin 6. IA220.53 9.60+0.75 1.56-fold* B MAPK Activate
Type-I collagen 29.00+6.21 48.76:7.56 1.68-fold* FGF Activate
: Type-11I collagen 7‘501().957 7 9.10£0.58 l.2i-fold‘ VEGF Activate
Decorin 3.330.91 3.20£1.12 0.96-fold TGF-B/BMP Activate
Alkaline phosphatase |~ 3.18+0.23 3.1420.48 0.99-fold IGF Activate
Human fibronectin 3.30:0.38 5.700.46 1.72-fold* Notch Activate
[ Oseonectin 1.53+0.45 3.10£0.69 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

T-cell = CD&+ T-cell
@ L1b - interleukin 1b
. IL-4 ~ interleukin 4
@ L6~ Interleukin 6
@ 1110~ interleukin 10

Cartilage/bone regeneration ® e —

AFTER PEMF TREATMENT:
Immune function is brought back to homeostasis

TGF-81 - transforming Growth Factor Beta 1

B
Legend:
PEMF - pulsed electromagnetic field
VEGF = vascular endothelial growth factor
TGF-B1 - transforming Growth Factor Beta 1
T-cell = CD&+ T-cell
@ 'L1b - interleukin 1b
Q@ IL-4 =~ interlevkin &
[+ IL-6 = interleukin 6
@ 1110~ interleukin 10
Cartilage/bone regeneration > Kook
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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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