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Abstract

Peripheral nerve injury (PNI) is a common clinical disease with an incidence rate of approximately
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1.46%~2.8%, and an annual incidence rate of 0.05%~0.15%. There are approximately 300,000 to
500,000 patients in China, accounting for 2.8% of trauma patients. Despite the regenerative capac-
ity of the peripheral nervous system, axonal regeneration is slow, and the functional recovery rate
is less than 60%, posing significant challenges to clinical treatment. Even with standardized treat-
ment, only 10%~25% of patients with PNI can fully recover their impaired nerve function, resulting
in a persistently high disability rate. If treatment is not timely or the treatment plan is inappropri-
ate, about 75% of patients will experience permanent limb numbness, loss of motor control, or even
paralysis, which not only severely affects their daily activity ability but also imposes a heavy burden
on families and society. This article systematically reviews the molecular, cellular, and central nerv-
ous system remodeling mechanisms underlying functional recovery after peripheral nerve injury
in recent years, as well as rehabilitation methods such as physical therapy and exercise therapy,
providing a reference for the clinical rehabilitation of peripheral nerve injury.
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1. 51§

J #4245 477 (Peripheral Nerve Injury, PNI) & —Ff 4 5t B B2 alfal e 5 ) /E T A B sh 2+ S 73 3¢
1R, KRB ARE B iRee . Bl T 578 & B F AT a6 FERI1]. FEE TR
PRAN FERAGEFA IR, PNI KRR 2 ETHES . IO 7RY, PNIERFELN 1.46%~2.8%, 1
HEZE 30~50 /3 (2], PNI AMUFEU™ E 1) DhRekEnG, i nT6e 5] RIS . WA 24655 H RE 3]
HARSB REGYT, S BT RS WINZE . 2RI RO, AU BB AR D g 7k A ME SR
i, ESWMFEAH, BE7, HBEMEH0GT FEARBTFAMERRT. MEaVER. BikHE
BHEEFARIGTT, REEEME, HARMEMIEI 2R REMERTE AR T & 04 AR E A
PEZE SR I IR ZAFAE, BMEERTFAREE, BEBERADRI RIKE 2T 60% [4]. T4k, BEE
REEZRRE, YEIRIT . BT RS ETFARRE TRA(EHEMA HA . G5 DR RS 77 1 & I H
FRREA(5]. ARG B F 24740 5 Dy e B 2 AL 5 Im KA Fo gk fe, oA il S AE SR R BRI JT T 1%
MEHT SR, NimpRSE R IR .

2. BEWREHRGEIsERERHF
2.1. FREBEEH

i 73 2R (SCs) & A B 4 R G BRI . A FUIRA T, SCs UABEBS4EFFAIGEAE, T L 2EH
R, YERFH AL SRR (BAE PNI JG 24 /M, SCs 2Pl 0B E R, @it Krox20/C-Jun. NRG-
1/ErbB 55 S IE B FE T, K65 1 SCs 215 L BEIHAH S R 3R IA , #4110 736 2 PR 1526 5 7 6]
I AT B AAREE, PR AR y  RE R IR SRR S, S SR R AT B RS . Kk, 1B
B SCs & BIFR M & 4 K H 1 (NGF) « idi YV #l 225 FR K 7 (BDNF)  JB 5t 40 i Y 1wk 228 IR R 1
(GDNF)Z: 2 Rl 278 J5 K T, AMUAEINHIAH 2 e T, I At R 4h SR GE AR R AL SRR [ 7] M4 E FRIK 7 (NTFs)
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MR ENZOES YT, RRESERN RGN PR, ASEE 25N AR BOE
AR FEA 0 R, 450 s 1) SCs 23 R 71 NGF, R AR BE AL 51 330w s il 2% 5 [ S e ) SR B
AR NGE R EA L, RSB ERFESIEFAERK, BREERIELEE.

2.2. S TTERTEHL

X S il 7 9 2 PN J5 DhRe R S M B B G oy, F 2SR RETT A& o fUE s 3 | E 2 It
RPN AT K WK, PNLJGE, B AME T KA RE R A ER, FEG R T AR
AEA S . th4l, BDNF £ Hix 5 il #5804 5CBEAE A . AT R W], BDNF il Bus KAl f5 TrkB
AR, T RIRR R, 28 17 00 161 S i 705 PR AN BV R FEOME 2R, T M TR . [RIET, BDNF i fE
B BE R Ao, (R R A S, TGS A5 S0, A TR S T HEIuE Thae
R, USR], S WLAE L I I s T R R OB (8]. M NI B K iZsh &
KA E BT S I A a0, F I Ak TR 2 fik () BRI S i J5 BRAHL A . PN S, T8 B 2RI R 4
SCRCTE TR A, I AChR SREALIR D AT fil 5 #2 R AR . SCs 40 WA I 2278 7% 5 711 GDNF,
BDNF 255 & B @ £ cE ., b, GDNF 78 PNI FHIFRKXIE, AEILHbisshih & soriis bh oS sE (e .
1 BDNF 7E 1535 Eif, S8 s HIF-10 A0 H A 3k b 58 Bl s A0 A0 5 fioh 2 72

23. RERIFE T

PNI Ji5 A B oA 15 1 12 5 22 ol G 28 A AN 20 L IR 7 (9 sl 45 P 0% WIFFE R BH, SCs TR 5 ik
LR MIAE G E E 1 (sFRP1), 1M sFRP1 it 5 EREGHH HSPOO 254, 55 B Wit i v {12 4 3R AL
b, IR 98 RE o [FI , 75 75 F2 52 AR (ARR)TE A 28 70 HH RIS 1 2 BIR i)l 2% P9 A= (9] 1) 785 41 (MSCs)
S AN (MSCs-EVs)TE PNI Ji5 S PR S iy i B A B E/EH . MSCs 183 55 75 WA R 4t i ) B 2 4% fid
PR B A& S S R EFI[10]. 7 PNIBEA G, MSCs REWS 7742 PGE2. IL-4. IL-10. IL-12 1 IFN-y %%
LRGN T, BT BRI T AR ThERIRGS, (Rt A

3. AEwME&HhEINRRES
3.1. YIERIRTT

3.1.1. ELRIFEK

WIERIG T L JE B A B 95 B A (R P 3 S A A AR T B R AT R KT R B BAR S il (B A
S 7B KM . BAE 20 thadd), WENAIT BRI T R A BRI, B R A
YL P R S0 M VRAG A AN AR IR - B PRI R 8, RN i 2 R T ) BBl 2 5 495 1) e A
B, BN RS E I T B B RORRE R T 2B & ZN LA, BE AT IESE A4 5L
BeJE LR 451 R A, RN MR A SR E IR a RI& 1], BEERARIIRIE, MEEE )
PARWIERE, WOGIRTT BT SR B AR N A T B A B MR, NIRRT R 2 AT &
PR B o A R A AR M 2 R AT, 3 R SR LR SR M P A DA S, RIS AT i
i X 3 ph 28 AR KPR 7 (NGF) il M h 4878 72 K 7 (BDNF) S5 0B A 7 1380k, b m & AR $R A S
FEo MARRIBCR AR 2 5, PR HE A BT o A A, S m =2, ANRIZRAEME AL 58
P35 &AM [12] o AR R L DL AT B B2 75 A WL ek e 4 o 1 B A, 22 P T30 34,
EUERFILA SR GEENLE4E . TS (B AE 7 TH 28R 98 s o330 R ) B0 A e 3 g i I G 3« Ik
MR PR OR N E B TR A R 2 R P N D, T AR AR, HAT R
MRAEACY . IRASUSE R, 7 B0 R h RN
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3.1.2. #&JF

POTIE T RIS SE, SE R ALt AR 2L, 7E R FE AR R R
T2 REFHR Y ke . e giiimE, NZim gt s 7 A S8 3%, Wi
it E, RN AR A B TE, DU ZERAE . AESEMRPCIR . B3t L 5 30 Ve e Uy Th 7 et itk
A, WA IR m AR E A, I P MRS e, R T RREAN R S A R E R, R
BEHIAEE. IR HRGT 7 NEHERETT . MR S a7 % . 5T DS Rl s o S 3O R,
AP SRR, MEAEIEE), ZHTF RS REM AT RS, (HRE D IR X B,
HAFAE R BB R o LT AR T MK S 52 I BB = AR R AN, R . e, (HAE
FERBEATBR, SEEH TR0 0. A a7 WS Bh @ A URIR 30 7= A= W AE S MR, 2B IR
FEBER, XA R SURG 6 B Z M S U N IE

3.1.3. A

AIT B AR R ARGV, S0 JRE RN IR GUK I B MR, 2 B A Sk i E
B R . ARIR AT PR BN B T, W Sk is S A GURARTR, WP s 4540 ) K 5
[ B R A A AR A, RIS S S, RBEURH . AN, R AL S R AL SR R
HREE, WLk R RN, KRR R — e R E R . UKEOR IR R R AT O K
BAERIE . RAMKEE, 2T 2RI 5 R, A /KR I T X FB A Se i 4 AT 4 T PR, 38
TF RIS

3.2. BEWTE

BT B ARG R EE T R —, Wit G eE N SRATE S E S AL
WHEHIRE 1, SASLUU AIE s IhRE BRI R . 4%l 1755, nEshie o Aeishiesh. F a4
WREEN B EFHLEEN[13]. $105 FHIIEREE AL, WL EEahet, SR iimahia . ek
HE g SR . R RIS, MBS I L9850l , b vl LA e o4
A AR R, HERIThRER E R . SIS AR WG N 3, H AT I RE ik s
BN S E, g b =35I 2R, IFRC A S KNG SR NN SR, SeE s LR Re
715 S HEEIN LA I 2 A% 0, B8N ShBtFHIZ 3 5 D REEAT 55U 2R, B anstor b ek 2 4 4 28 5 F
JERE. FesE HEAEESIEINS, s ARaE J1[8].

4. ING

JE B fR 25 1 R IR )T CHUS R E 3R, (B3697 7 BN o JEIE = 22 UE 4 7 55 55 1n) AT i)
2IERE R ERNRA . RRFHE—DREEREEITIENSEG R, FFRRAFEA. KKK, [F
R RAMAIETT R G MR AR MENERH, v PNI BTG 2 S AL n Sk iiE . il 2 R
fECnsh AR, BEE RN OEERD, IRATAE N PNI B2 AE RS e . SR RE RS, &R EER

J&E At 2 g,

STk

(11 HHZET, T, B, 5 BB ANHE 20 B 2R B R LR Fe st B (D). I REE 24, 2025, 65(9): 155-
159.

2] BFHF, R, ZEK, L TRILEFRIGTT /N LB B AT R Z 2 R[], AR ER - E B, 2025,
27(9): 2745-2752.

(3] RRIDEE, WRITHE, WUU3E, S FERP 2 5 2 PR AR IR AR 6 A BRI ST, o B R R S
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