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Abstract: Pulsed electromagnetic fields (PEMFSs), as a non—invasive physical method, can induce microcurrents to the whole=body tis-
sue or deliver them to local tissues by targeted transport without the need of implanted electrodes in the body. It can promote the growth and
healing of muscle and bone by a variety of signal transduction pathways, anti—inflammatory effects, growth factors and other pathways. It can
be used in the treatment of delayed fracture healing, muscle injury, angiogenesis and other diseases in the field of musculoskeletal medicine,
so it has gradually become an important treatment method in the field of musculoskeletal medicine. This paper reviews the mechanisms of ac-
tion and progress in application of pulsed electromagnetic fields on muscle and bone tissue.

Key words: pulse electromagnetic fields, muscle, bone tissue

ik v B #E 3% (pulsed electromagnetic fields,
PEMFs) 1EA—FAER AL B ik, Toi R AR 1 PEMFs XfALAFI&HRIER
AHLA,  BIADAS R S S B A B A a5
T iz Ay 7 A% 1 2 B AR ZY AT 4 5 2 e ) i 1.1 PEMFs Xf LA L pOfE dEAE AT H]
HHEARES 2, PEMFSs J2&HAT REE Y AR IR 1) Tai 55 ' & BLAE R J 8 2 85 T PEMFs tha] 34 m
itE gy, HAFIEAE T 0 4% R BE T 18] A9 48 E 221k, INREACHENLA R IL, 200 PEMFEs 20 FE /)N B
ANEIE W | SRR L RET R AL A AN FEIWITHREIE N, A HERENS 1Y SRR T RE R 48
RPN, FTHIT AR BB . WU L YE 4 L, AN, PEMFs & 5% 6 v] DU
WA DR AIE DA S I R AR S R IR YT U 723, NTAE BELA -4 . Tucker 55 7 1E
PEMFs HLA A, faj L, 4, 2% ARAF R Al WF5¥ PEMFs 5 8850 A #l @ & 52 b & 3, PEMFs
1979 4F 2 9l 36 [ £ 24 0 B A8 R e v TR0 A1/ BUR B HUAE REFIREEEE 4 7 8 Hﬁﬁﬁﬂﬁﬁﬁ(
TR @A MAGAEY ™. PEMFs ol il i 2 FpifL T ¥, PEMFs 4175 8 Jal i WLA4H AR R, X5
i.ﬁ%liék%@iﬁf”X¢W1Vﬂf%ﬁ&E@éEfiﬁ?‘*FtéE$”£&TF 2 AL AR BE A QIS PRI A ¢ . PEMFs 53 2L
o ASCEZEXT PEMFs X LA E 22U 7R FA ML S JUBEATLA P4 R ke i B LB 53 0 22 B S O A
AR FHE S —25id BT 7N BRUR) i il A 2R R VE T o Stephenson

DOI:10.3977/j.issn.1005-8478.2024.03.11
AEETE LBHTTRHE I B (45 :22-321-32-13) s FIEK HFH 58 s E G AR EE #0958 oo A1H 4 00 B (405 :2021-NCRC-CXJJ-PY -
02)
VEZ BN Aok A F A B9 07 1 - B T S5 QG5 RE, (HLE) 13204031055, (L T{546 ) xurongdal 124@163.com
* TBISIEE ZERTE, (HLI5) 18002477955, (HLF{541 ) caizhencun@126.com
254



324 5 3 1)
202442 H

TSRS
Orthopedic Journal of China

Vol.32,No.3
Feb.2024

S B REGR BoR, (EZat PEMFs AbJRS , ¢ rh A ds
BRI LS ULAS 25 1 T A P BE RS T AL
AR A AR A A A Wb B A 20, BRI
g, PRI AL IR AR Y B b 25 T
B, PEMFs e 7E LA I A ol 38 5 55y i oA
—EREST, HAE LA LS B T A
101, ATRERCh— R IR T
1.2 PEMFs X& 412U kA= KAE

Y A R AR 4 SRR B -
HYTRIES . AT . SR . ek
FIAW], PEMFs BG B BrE B @A B2, 314
HOREAER, I BE 1A R IEW ', PEMFs
e A AUh BT R E RS 7 T 40 (mesenchy-
mal stem cell, MSC) 345874k, e dE& BRiE 2 1L &
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PEMFs H A i T WL 8 S, PEMFs (93
BUE Tl A Wot/B-1EHEH . Notch, HIEEL
5 (bone morphogenetic protein, BMP) /5 {bA4: K
[A-F B (transforming growth factor—B, TGF-B) . 2%
JEIE Ak B H L (mitogen— activated protein kinase,
MAPK) . i /AR A7 45 28 K 7 (platelet derived
growth factor, PDGF) | S EREAE K KT (insulin-
like growth factor, IGF) #1 Ca2+i fi& 45 ') PEMFs 1
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T PEMFs Hhal {2 fdi 40 b i Q85K Tk, B585 1
il TRPCT ORI AL T 41 i K 7 (nuclear
factor of activated T cells, NFAT) , #1{E#E TRPCI .
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N4 JB H A 13 (matrix metalloproteinase 13,
MMP-13) L, MMP-13 Z5RGAE . 414 H Y
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2.3 cAMP-PKA-CREB i
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adenylate cyclase, sAC) . FBEIR AR (cyclic adenos-
ine monophosphate, cAMP) . #5 1 # # A (protein ki-
nase A, PKA) 1 cAMP I i Joff 45 & H (cyclic
AMP response element binding protein, CREB) 155 51
A HEE AT A 2 Li A O TR R
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fIX, 1T sac/camp/pka/CREB 3 % BI15 515 F4EF58
JE i, PEMFs AUAERE T8 FIIAE A R cAMP S )i
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T 2L SAC-cAMP-PKA-CREB {553 # R 2
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BERTF o (tumor necrosis factor o, TNF-a) . FI4HMEA
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2, T R e
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LR AR R P A A N B A KT (vascular
endothelial growth factor, VEGF) . IGF . TGF-8B &
TEHLVBEE PEPEEA/EH . VEGF 2 I FHER
SR, CE AR A R KF ) VEGE. VEGF
TESRIE A )55 53-8 PR 1V PR AR 1E I Wk 200 53
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I, VEGF fENLAIRIE . B4 Or AR s A AL
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