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Low-intensity pulsed ultrasound in nerve repair of spinal cord injury: research progress
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[ Abstract | Spinal cord injury has attracted much attention in clinical treatment. As a traumatic disease of central

nervous system with high disability rate, spinal cord injury can lead to severe motor, sensory and autonomic dysfunction.

And no satisfactory treatment has been found so far. As a physical therapy, low-intensity pulsed ultrasound (LIPUS) can

transfer energy non-invasively and has been applied in fracture healing, muscle injury and tissue repair. Experimental studies

have found that LIPUS could play an important role in spinal cord injury, and some studies have explored its mechanism in

cytology and molecular biology. The research progress was reviewed in this paper.
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FIURE L B LIPUS £E 45 B33 05 16 5 ob i BF 5
JEFATERAR

1 LIPUS X8 Z& iR T 4R g91E B
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HAHEFE h, F LIPUS 4B it () BMSC T 5 2 # 4i
A O X, & BN AT R A 2 R T
FR TR, BRI I AR B s>, R R
RN SRR R4, 3K —4554E] T LIPUS Xf
BRI IR TR

DI b 25 B B LIPUS X} BMSC EA3 7 4K i
YER, 18 iR B s Ui, RBUIKRE (60
mW/em® 2247 ) | AEEHE] [) BCHUAR B BRI T AT
g4, AR

2 LIPUS ¥# 22T 4Hpar/ER

TR ATT St 05 ) el 2 T 40 B A R RS B
P 30 M AR 5 £ TP IR AR R 2 A Eh
YIRS I8 A ARG B0 555 S IE T A2 T4
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B, A B LIRS . XUE LIPUS 4350476 35 34
PO 2T 20— B i () J5 A TR S 2 s e
W, 245 5 0 7 68 7 BE RORR 28 1 41 B 4k HO
Wi LIPUS 41 B 20 i 53 fb 72 B o vy, T 28 46 5



55 9 W1 BOSAR A ARSI D vl P TR R O P 2 (B rh e

* 1039 -
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growth factor, NGF) (100 ng/mL ) .l + i &
LIPUS (50 mW/em®) FINGF (50 ng/mL ) & T
TFEEE AN MRS PC12 A, & IS T ] 0 ph 28
gEMAE 2, 5 RO I A R A R AR Y
A T4l ERK1/2 MBS R0 o255 8 H
( cyclic adenosine monophosphate-response element
binding protein, CREB ) AR {b /K - S fint Sk £
ERWOE Sy S b =TT b SRS s R K |
AHOCAR 53 B EL ) ot BELIBTT i, 3 — A I il
W LIPUS Al S AL, 5/ =) ERK 1/2-CREB-
TR AR B 1 115 53 B IG5 NGF i A4
K, AT HEREBRMIEE . E—IA R ikl
/NP 2 4 0 4 A 4 P i 45 4% ( traumatic brain
injury, TBI) BERIAYBFSE, BERRFRTN T 528
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FEIRYT IR R REI 5 A 1 S5 AL T BB RS
&%,

52 s XEBEFER  IL-1B Al TNF-o 6] =
57 JRAE N B AR, SR 37 45 Ak 4 2 AT g A
JoT, W D 5 0 R AR A A O b i SR R
VA B TR E R 2552 . Yang HI Chen 25 F1]
FH LIPUS #%: 22 4b 21 ph 28 5 fiE /N R Y 7 d, KB
M LIPUS/EFH 955 6 Kk, /B TNF-o, IL-1B Fll
IL-6 %5 RAEFF DRI K T . Morris 7K 2K B 52
BAFSr B3 ETF. Chen 45V 75 R FIIE 2515 54
PR RAE /N R T, JELE 1 R RN
BT LIPUS 43, SR S5 F AR 1ot Ep b ks U Ang 7
R EVEAR D 43 IR N B 2L S e AR i
IR 7K FI LIPUS X /N B 28 R4 VR . 4551 i
7 LIPUS Ab 3 25 FEAIR T A 2 0805 5 0 A 48 S
INEUBGZH 2 TNF-a, TL-1B Fl IL-6 323k 7K,
FEA B AR 22 Ty i O 32 4o B YOS DR 9% BN 1 R
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AT S L UM S I P, S8 i 7 TR EL G
W, hnps Sy s A A EY R is b IEnT
16 520 205 MV F B P A A B R B e SR A2,
AR A 248 0 75 5 A DG BB 11 A 3R R fin 5 I s 24
04 355 AR DR R RE, R R A R A T AR IR
BE, T A 240 09 DT S Bl 2 ik S A R
PR LS B, S 4 4 RS R A R
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FLFE PR ARG . A B F AR, HUATLF
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