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Rompe JD．Efficient use of extraeorporeal shock waves in tendonopa—thies[J]．Electromedica，1997，65(1)：20-25．
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Inhibit the secretion of inflammatory
cytokine

Chondrocyte

Knee Osteoarthritis

(Dai SM, 2006



'I;ffect of Extracorporeal Shock Wave on
Expression of Intge®lkin-If8 and
Tumour Necrosg@Factor-a in Cartilage in
Rabbits with Khee Osteoarthritis IQ\\

=1 EFEiEsMarkiniFEo
n
10
10

F1 SRR IL-1pF] TNF-oFiEa IRt
4B8) n IL-1f TNF-a

Fofics| 10 5.6+0.8 0.64+0.11
t—hin s 10 14 8+2 3 45 6442 13
Py =) 10 9.1+0.9" 221341 24

10

( REERR. XUFH , 2014 )



'Extracorporeal shock waves down-

regulate the express Interleukin-

10 and Tumor ng€rosis factor-a in

osteoarthritic gh ' \
X

( Moretti B,2008 )
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Promote the synthesis of
extracellular matrix

SHOCK WAVE
THERAPY MACHINE

Bone

Cartilage

h

Bone
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X COONNgR
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Ghondroitin sulfate
Conpen Hyaluronic acid
Link protein

Glycosominoglycan




Effects of extracorporeal shock wave
therapy on interley o-Thed: and matrix

B2 SEBE=DHEEEROERTE 1P NFEAGEEE, =400

( (R, XURH , 2014 )



Effect of extracorporeal shock wave on the
proliferation of rabbit articular chondrocytes
and type II collagen expression

. Ter]I collagen is recognized the characteristic symbol of
chondrocyte phenotype

- Osteoarthritis or cartilage degeneration, matrix degradation
when typell collagen decreases at the same time

 Decrease of its expression quantity is one of the most
important features of the dedifferentiation of cultured
chondrocytes :

« These results suggest that the extracorporeal shock wave
stimulation of appropriate energy intensity and frequency can
si%nificantly promote chondrocyte proliferation and type II
collagen expression.

(Wang Mingbo, 2012)



Effect of extracorporeal shock wave on
the proliferation of rabk |t artlcular 3
chondrocytes and o~"" [ co
expressmn

12.0
11.8
11.6 _
§ 11.4 +
@ 11.2 . . 4
s 11.0
m N
o 108
10.6
10.4
10.2

e 2 Type |l collagen expression after intervention with
extracorporeal shock wave (ESW) defected by

enzyme-linked immunosorbent assay

~ (Wang Mingbo, 2012)



Promote the chondrocyte

proliferation

SHOCK WAVE
: THERAPY MACHINE

Chondrocyte
- Resting

- Proliferating

® ® ¥ Differentiation

@ 4 Proliferation & Prehypertrophic

@ Hypertrophic

[
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ESW作为机械应力在一定能量强度和频次 的情况下可显著促进软骨细胞增殖。 从细胞水 平证实软骨细胞是对 ESW 应力敏感细胞， 具有 能量依赖性和积累效应， 为下步动物实验应用 提供理论支持， 为目前应用 ESW 治疗 OA 选用 能量和次数参数提供参考范围。 今 后 还 需 对 ESW 如何促进软骨细胞增殖的机制、调控方式、 细胞性状维持及如何控制细胞过度增殖等方面 进行研究。 


7 Extracorporeal shock wave on \vitro in
- culture of rabblt artlcuar cartllage ceII

S T EREA
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— 5 B

23 45 6 7 8 SR A KRB KR C EMEA
i 1] {d)

B 1 CCK-8 &K M40 b 2E & b 2% i - Sl ELISA V5 5l ESW A l5 3541 bFGF 08

(1 Wa_ng MJ'ngbo, 2011)



Reduce the chondrocyte apoptosis




Effect of extracorporeal sho_ck waves on

& 4 ~ the control group,ACL group,ESW+ACL

,' oup

. Intervehtlons 8 weeks of ESW mterventlon
SRR o 5x105Pa 600 times— ~
. Observatl o CH ;: -~

e Methods DAPI TUNEL Annexm V FITC/PI FIow

cytometry methods 3 g o S o
| = — ao e



3 H e "I.'lut.Ltl 14 Mankin 1 7M
1 Bl AR e g

2H Wil fi Moran P50 Cr) Mankin 1F 50 () 881005 (96 )

A I 26 10 7.15+0.61° 0.65 +0. 33° 7.4%1.
i 7Y 4] 10 4.23 +0. 86 10.03 £1. 80 14. 1
SWHH 10 5.72+0.71° 8. 12+1.11° 12, ¢

|_|f|||']-'| H "-r M () 05

A WA B A e'|=' . CESW 46
13 SR WECE KA

(RUSH , 2013 )



Improve the subchondraLbone remodellng

— T

p— =

_. --Osteo | artlcularcartllage degeneratlon .
.« The’subcl ondral bone tissue : structure, mechanlcal ‘ oper |es

ly stage in OA : Subchondral bone sclerosis changes
 Articular cart|lage,._under unusual stres

'The subchondral bone is now recogiig s a potential

i "target for he= e

S

..

( C’asta,neda’ S, 2012)
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【2】Rompe JD．Efficient use of extraeorporeal shock waves in tendonopa—thies[J]．Electromedica，1997，65(1)：20-25．
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魏秀红. 体外冲击波与中医推拿[ J ] . 实用中医内科杂志，2013 ，27 ( 1 ) ：125-126 .
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Extracorporeal shockwave therapy as a novel and potential treatment for degenerative cartilage and bone
disease: Osteoarthritis. A qualitative analysis of the literature.

Jial wang P! He 2.

@ Author information

Abstract

Osteoarthritis {(OA) is characterized with pathological changes on articular cartilage and subchondral bone, with clinical symptoms of
pain and motor dysfunction in affected joints. A growing number of investigations demonstrated the therapeutic effects of
extracorporeal shockwave therapy (ESWT) on joints with OA. While the partial mechanisms of action are based on cellular
mechanotransduction through cytoskeleton into nuclei to regulate gene expression and cause biophysical influences, the efficacy and
exact mechanisms are still under exploration. At present, a summary of the evidence regarding effectiveness of ESWT on OA is not
available. The purpose of this review is thus to offer an overview of ESWT in the management of OA in the aspects of cartilage,
subchondral bone, pain sensation and motor function, in hopes of eliciting further multi-disciplinary scientific investigations into this
promising application as an adjunct to other modalities or surgery. The optimal frequencies, impulses, energy intensity and protocols
of ESWT in the management of OA continue to be elucidated. Further studies are reqguired to reveal its exact mechanisms and
biophysical effects on cells, animals and humans prior to the clinical application.

Copyright @ 2016 Elsevier Ltd. All rights reserved.

KEYWORDS: Biophysical effect; Cartilage; Extracorporeal shockwave therapy; Mechanotransduction; Osteoarthritis; Fain
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