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Abstract

BACKGROUND: Peripheral nerve axon rupture seriously affects patients' physical function and mental health. Microsurgery, nerve autograft, nerve allograft,
fibrin glue and catheter technology are the main treatments for peripheral nerve injury, each of which has its own advantages and disadvantages, but the
overall treatment effect is not satisfactory. Despite the clinical success of Schwann cells in promoting axonal regeneration, there are still many challenges in the
treatment with Schwann cells, such as slow expansion of Schwann cells, immune rejection, and low survival rate of transplanted cells.

OBJECTIVE: To summarize the role and mechanism of Schwann cells in promoting the regeneration of peripheral nerve axons, and the difficulties and
challenges of Schwann cells in the process of nerve regeneration treatment.

METHODS: PubMed, Medline, WanFang, VIP, and CNKI were searched by computer using the search terms of “Schwann cells, synaptic Schwann cell,
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macrophage, peripheral nerve axon rupture, Wallerian degeneration, Peripheral nerve axon regeneration, Central nervous system repair” in English and
Chinese. Literature related to Schwann cell proliferation and differentiation, promotion of peripheral nerve regeneration, and clinical applications was retrieved
from database inception to October 2024, and a total of 95 articles were finally included for review.

RESULTS AND CONCLUSION: Schwann cells interact with macrophages, T cells and other cells, to initiate the regeneration process through signaling pathways,
including Krox20/C-Jun, NRG-1/ErbB, Notch, MAPK, and PI3K/Akt/mTOR, synthesize and release nerve growth factors, and thus promote regeneration of the
peripheral nervous system. Schwann cells have been experimentally demonstrated to have great potential in peripheral nerve repair and are expected to
become the key target of therapeutic intervention. However, there are still problems such as difficulties in cell harvest and culture, as well as the occurrence of

other diseases during the treatment process.

Key words: Schwann cells; macrophages; peripheral nerve axonal dissection; Wallerian degeneration; peripheral nerve axonal regeneration; central nervous

system
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SIE % YE R T C-Jun, BDNF, SOX2. GDNF. Artemin 25 i3k % 84 4= 2 7- DL & Krox20, SOX10.
Oct60, MBP, MPZ, MBP %5 N ifBEH, AL LR . Hey2: BIRIGSR T 0 Z4AH T YRPW /7 R 1 25
MBP: HEFEIRTEE [ MAG: BEFEAHICHETR H; Zeb2: 4%+ E-box 454 [+ A &% 2; BDNF:
IR PE A5 9 R Fs GDNF: JRR AN IRTE AR08 2K 7 MK2: 22 TG AL AR (1 P AH AT
P LA [ 7 A TRV 2; P38 MAPK: p38 22 R4 Ry AL 88 I UAR;  INK: c-Jun N- A3 B
MKK: 22 22 J5 5 A0 2R TRl Erk1/2: 4HHIAME 5 R0 1/2; Mek: 22 4505 (b 28 11 URH;
Raf-1: PRSIIHL SR8 1 & A PI3K: BENRMEILEE 3 Bilg; PIP2: BEGEEVLEE -4,5- — 8%
fg; PIP3: BEARELVLEE -3,4,5- =WEER; Akt: Z5I¥HS B; PDKL: PAEHERN A BEIAES 1; AMPK:
IR R TEAL R 0 mTORC: WA HMERME AL G TSCL: 4T HEMEE A 1;
TSC2: SETVEMELAER [ 25 S6K: A%BEfk S6 Jf; NRG-1: #&{ATT A& M 1; ErbB2: P AR

K732 2; ErbB3: PR AR 15244 3,
6 | A MAS SHEEENEXESER

FAdREZAAD. EREWZ
MG E, BB NRG-1IEHFHA, ©5
677 m e 6 A8 ZAE RAREE T A9 22 LK)
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e Y 4b 22 T 4 NRG-1 Btk 5 36
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$FE, MmiEFREE G RE,
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Tk A A H AN 2 TR Y,
i% 38 3% AL T VA L3 C-Jun, #fad it
Krox20/C-Jun 13 5 i@ & 4% it 4% & B
i[%]7 )nug 6, %30

(3) Notch 1 5 i@ #&: Notch 13 5
BHRAERT ML LF « RAA BRI
Gt FAE Y L EER, L1 E
38 1t B BT AR T 4m R 04 3 38 Fa oy
1, fEREAME Z %+, Notch 125

Fa 4% F B F Hairy2 X 1] 69 48 ZAF Ji)
AP 2w R F o',

PIOVESANA % " sz 16 % B, 24 A&
JRBESHE M2 ZFE AR, TTVA TR
Notch 7& £, A [a] 4% 4 4| ErbB2 %
RE K, HEdm AT H 5677 et NRG-1
& B_FL A% #1. BACEL & —APJE 44 % 6%
R AR BLE G B, St HEZF RK
R JE 09 B- 4wk B, BACEL #: % <7
VLB it 8% Notch 2F &4 4% 5F BeAk
Jagged-1 #= Deltal, ¥ 7% Notch 1z 5
iE 34 U8 Notch ¥ 2 [ Hesl if 4% i@
i 44| Mash1 J8) 3 £ 4% Sox10 & i%,

VARt Ah 2 & A W zeb2 54
WAL FEFE A AR, Zeb2 Bk
8367 IR ik A B B A 22 F A RBE
¥, EAZFEAAETY, Zeb2 HLK 8
77 P Krox20 FRME£ B E )R,

H Zeb2 #8547 4] SOX2 & ik, (2 1%
»f) C-Jun, Hey2 > Notch 4§ Hes 48 %
Rkt 3% — 3R — ¥24% (bHLH) 2 M

F, IRl min e kit A2, Zeb2
B4 Hey2 BE )46 7 tmfie e &,
A6, &3,

(4) MAPK 1% 5 i ¥%: MAPK 1z 5
i F& 6, 4% ERK1/2. p38 #= INK 4 %,
xt 37 e b, BEIA., AL e
MF A B . X A% ERK1/2
5 p38 4.

ERK1/2 /332 : A2 FHh FH T
JEB A, 455 TRk MmN AT
WY 4R A, #E ERKL/2 MAPK 13
Tk, 455 T R ARESAZ AR
HE R G, ME RAS, HMIRE
Raf-1, iX,Z ERK1/2 MAPK 1% 5if 5464
L%, Raf-10F MEK1/2, 3t
& ERK1/2. ERK1/2 84 38 7& 1R 4% 56
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i B B AL Ao i E 45 R B F C-lun, 42
W6 77 Rt N ta B0 JE) B g 7A, B
H ¥ I AY A 6T ta IR A IR 4 e
TRPEAY 225 A B F A= Artemin S A4¥ 2
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&, e e, k3.

AT HFm KA 6 S,
ERK1/2 MAPK 42 5 iff 3438 1T i RAK AL
BT A RIAT, CIERE R
MKPs, VAZ %3 i RARIA T B F 4=
Spry & & F= DUSPs ¢4 & i BV, % R
K% PRIET ERK1/2 MAPK 13 538 34
8 LA Fadir il F LA AL T,

P38 N X: LAY Z M1 &, p38
MAPK i if F 7 % B MK2 F= MSK-1/
CREB & #2435 Krox20 ¢ & &, H+
p38a I A i ¥ Krox20 ¢4 & A&, p38
i 7 4 F% B F SCIP(suppressed cAMP-
inducible protein) #= Sox10 (SRY-box10)
8 &k, {2 RE Y Sox2 49 & A,
Sox10 & Krox20 #9447, SCIP A
M AR KA, #HmiAT EE MRS
“HAR ", LB e, k3.

(5) %% A5 BEULEE 3 3% B4 (phospha-
tidylinositol 3-kinase, PI3K)/ & & %
B% B(protein kinase B, Akt)/ "l $L3h 4%
& E &% G (mammalian target of
rapamycin, mTOR) 13 5 & #%: PI3K/
Akt/mTOR 12 5 i@ & /256 77 m e o4 £
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