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Abstract
Traumatic brain injury (TBI) is a very relatively common frequently-occurring disease. The disa-
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bility rate and mortality rate of TBI rank first among all kinds of traumatic diseases, bringing a
heavy burden to society and family and seriously affecting the patient’s health. Quality of life has
become a serious global public health problem. Reducing the mortality and morbidity of TBI pa-
tients and improving the quality of life of patients have always been a common problem faced by
the majority of medical workers and researchers. TBI lacks effective specific treatments. In recent
years, with the continuous development of stem cell technology, more and more attention has
been paid to the regeneration of damaged brain tissue, showing its obvious advantages. Mesen-
chymal stem cells (MSCs) are seed cells that can be easily isolated, can be easily expanded in vitro,
and have multi-directional differentiation potential. It has unique therapeutic advantages and is
widely used for regeneration and repair of damaged brain tissue to improve neurological func-
tion.
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1. FFaRRRaIEsE

MSCs AR IT ISR 2 LRI S, A SEIEE AR I MSCs I [k 14 7 4 20 40 B s 22 41
oAk, ST T AN AETR YT TBI MBS ISR AN L B4 PF[1] [2] [3]. AVAITTI S, NSCs /& TBIJAIT I
BONEAER M T, AT AT S, NSCs Bikg . KB4 B>, EAERTE T
TR 2 1), BRI T AR R YE YT IS A [4] [5] [6].

MHTHF A2 BB AR A 52 7 /A MSCs R A0 L LG SR 356 B3, i iR
FE AL T AR R IR 1] 78 5T T 4 P A0V G YT 41 i (embryonic stem cells, ESCs). & fifidi 4 7] 78
Jii T4 A (bone mesenchymal stem cells, BMSCs). #4141 i (neural stem cells, NSCs) %5 LA & [ /A KI5
T-4HMSE . SR ESCs BE &M M EAT B AR T ML KERe. TiR®E, E—FEesE Ltk
ARe LA, B B s IRt ESCs, 0] LAYEAR AR AT AJE BRBS 58 H HLREAS € 7] /04 & Fh a4 i,
HYIM . AN, AT 4R A0 A R IR AN 5 2 PP A SURIR A0 A, R L 2 B B4 IR K S A RS HE HE 5
4, PR T A E AT SR R S [7]. e B 78 i T4 A RIE ' . S 31, #AER 5.
ToAG A R A TRV AL, BN TBIIRYT 13 AR B ARG 8] . idid i & 7R B 6 M ss,
P AT RT3, Hl S EE R BT AU B, I A IE 1R AR AR R N A X 5k
A g, S RUESREE SR BRI BA R RN, BEIRIT S B 2 A R U R R WS
e RASHE VR 7 AR DG I R R R, BE 2 B R IR YT I B R T RO A N B, i NIEIRTIE M & ThRE )
BREG KRR O, EERIAERZIRITRERE S, N, WA TR E S, s BE, Bk s,
X/ JUIRE R E BRI 38, 15T ok B MR YT SE A B35 [9] [10]. KR e
& 7= K T (brain-derived neurotrophic factor, BDNF). 4~ %-10 (interleukin-10, 1L-10). % A A K H T
(vascular endothelial growth factor, VEGF)4s B 45173 o 41 23 i A= A8 2 10 ik PR ml 4 i K] -~ 453 o 200 i e %
BB, RGN S, R MSCs 1] [ % X 359§ (homing) . & AL B 1)
R, BRRE BN R BE [ ik 28 TBI B 2, il gifa B ARER . Dh s MEAEA . AN
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MSCs 73 s & Pt R 7, A4 B
RE 2 g R 11] [12].

LEFMGRE WIRE, TRIT R
2. FHRRBEEREEE

T A BATE R, AN RTE AT R IERIETT 2 W THER A s e
17 17 DX S5 7 A A S A 5 T A S S (BT A ST ) o 00 2 T 200 PR R AL ke DX T s 2 A A S K P
ik~ BlK) S S A A 7 e BRI A X AR B /N, T RAZ IR E S Heh, 2 AR 40 i R A ik
1o WIREREIR, SFFIKEM T4 R AR W T RN LB RS, i, B WREEEE . B,
FFRF 25 2% 5, RS2 v P IfL i 57 % (Blood Brain Barrier, BBB)HIAE T, AEs 30 1E S 34 i P 6145 21 23
DS RAEFAG AL (P A ) B Z s B ARAEH I MSCs Z0& 73/ [9] [131, HEE PRI == P4 By et 4 7 3L
At 50 S P 20 B B P O R R LR ORISR A 2 B B e D7) 5 W A7 1) Pl A T 40 B A%
MEIRAR[14]. FhKEER 7T BTN/ B Sz BIERE, REEIRKRNMAH, HEFRHZERE
fE1E MSCs #EEZENUAZ /88 BSOS IE R RIS fERIERT, 1E BBk i 20 238 S Ar i 4h B 2 2
JER D, IRTT RORHME CLERE, I L DK v PRAT 5| ke — i e Mo s o, R0 o s 400 I A ZE PR P AE S e . S
P TE [ HE UE RS R TIMENG YT, S OnvES X EUR ERIAH2Y, N2 2S5t T AR PR AR o A
EH, I HRET R &, R EEAT] T T2 M) 04 . RIS s fetE, m] Seail ki
L 06 J5 B (R BELR A 4 B 0 ARG D, AEA A SRR 1) IR AR Bl Pt A s 8 B0 B A4k R Pt vy s JR
R TE ST I T 25 & W, IR BRI TT B8 12 [14]

3. T el fpEnERALE

TBI &3, KEMEAMZH. 2. T, MM, HoRBrR, M40 5 ek N ik b
BRI, FRENUANIREE, ARiMAENANIEEE . S g, BAPURAZ, RH A4
AN T AR, X — E R Tl e a9 B RBkER, 12 TBI W5 Al
2 5% LA 5 T A P T R

T AL 24 e AL i 38 K 451 0 o 22 2 SRS B8 R R SCRFAE R, 3 B M e ok 4 o ] 42 ok B R 5
FEVER, T A N A K R 7y B IR 2R B 1, 38 I g R B e s A 1 7 1A
BB TC(AEYIM), RIEIRIT BEE[14] [15]: T3 S8 VOB 40 MR 38 Ik 2 4 58 K 1) S e 14T
YER VA S oy iih Z Rl 278 22 R A P R AR KR T R T R4 A K R 7 FI2R R B 3 A K
. 2R E AR Oy WEER” SRS RE 30 B & T4 s pLHI[15]: AT
SRR T R AR R ) B R E T, AR B A FREE . RN I T4 B I S s A P A S e A, PTA
FEPLARIE R T &4 (interleukin-4, 1L-4). 1L-10 (335K,  [FR o] BAR iR SR A8 IR -1 A 42 e
PEAFYELE & 2K, AR F IR SR P B T ARV RERT Thl 4k v AREEPER) Th2 4Hf, R3] &
FEBEFRIOVE, Ay OB 2T 445 A 20K T AR AT 1L-10 /KP4 v ip [ 400 s A SR 4 0 P B3, 386 m e
RELGPEM 2 T MR RORCR, Pm] JOE R [16]: R4 AT 38 5 i ML e 37 A= A AE T ke
FNRITAER . FEN 0058 15 4000 o 2H 23000 A R AR RIS AR B, SE A4 A 4 R B, B A
AMGZHZR . SCHERARIE, 8T B K ISR A T A, RIS A 4L BRI AR U I B N, AR X
AR DX 3 P 905 A L PR R A A DR R LA P R A K DR 3R R 3 3 = [ 17

4. TS BB RIREETT
T B T A LV TR TR R, S8 TBI R I W Bt v . A 4140 T
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FEHARF B, B 78 5 T4 B (6 5 R VR 1) MSCs. B BERUR I MSCs. iy SRUR Y MSCs &5) 32l 41
HOIFEAEARSN 3G B — & BB LR PP 40 M, A GLEERR TR 58 B SO RE b, mARRE 977 1 i N\ 28 R A2
R E A B AR, A B OK BRI SRR AR RLAL B, O R ZH 2 R N A B MSCs SR
VR AR AW ST 5 04, (R BB B B, SCHERPRMA N BEE I R HERS 3BT i, I8 BB R
SRR BRRIE ST H [17] [18].

5. MREARS TR E

LR, BEEMBSORR R, BRSEBAHA ., U AWACE TR & SR A B Bt
NGRS AxZ BT 7035 A PR S 55 AR H AERE F0 R 25 S8 R I AE DA By MSCs e #ciA, Bt
MSCs AR R A Il EWFTC R ARV AR fARE, AL R B AR, MSCs
PIZESCHEAE L, 3G 9m A4 A S e SRk B S A R0 S e IR VR RN R, 57 MSCs 3l 16 24 B AR R A
MNARRE I B AL, e KARTOK MSCs IRl F1E IS R BE . AT AUEIESE: @i 4T 4E 8 (R
HREREMLEE . 408 A B R AR A AR LT 4R 5 1 SO0y MSCs IR AR, X ESCs AT Z4EE . 1)y
HMASLAABAIA N, BT ESCs EH N2 4ESC 2 BE E AR BPIRES, BEINHGE A YR H 4 R
s ZRUALLATIEE, R N7 A0 Mg v UL 2 a1 0 A v g, 45 RAET KW FE N 03 46 32 3¢
PE[19]; [RINS, BT, A I BAARIE R ISR A F127 DL SRR I 5 % A1 B (Pura Matrix), it L
BR=IREE AT MR A B PR AT S TR R BT A [ AP 22 T (R R A ) R TR EAT Ak, SRS RAIESK,
KK F127 XA To (A A i) A o s AN BE 1, A EASUER A, SRIMTE I 51N R IR R AR
RIS ARG s S B B 22 Tl R 2 oo Ak, R F FEAE SIS Pura Matrix ‘2o 1 A LR85 i 2
MEENE . SCREAHAR “homing” IS 5[] #4270 (P22 4H ) 70 (LSRR A RE mle BR T AEDADRII R . S48
SRR AN MSCs JRAI AR5 Ah, S B IR T A 7 HIR L BRI R 2R DA K
Z A E W BERI B 2R 1 T BE SN B MSCs R 58 A1 7346 [20] o ZEWAA BT A A0 82 FH RS A S B 7E T 5 4
TR AHIAER, BEE RS RS RABIRN, SR LBV A OS5 S 2 A4 BRI
TG AR A I 25 R PR BHE SR

6. RE

W I R VAT S SRR ST AR, AT TBI FLH R T 1A 7KL PR ke, & KIRIR
LW, SRR AW S E MG, a7 FEAA L TBI UG 7 RKe#td, 2Rt Triedl
JEEIANTTHANE, IR IR SRR DhRE K R H AR T8 2 1R BORE 80U S8UAE PF B8 1 477 X SR S R A 22 T
REGRE, BBV PR EER. AT, AR T T A AR A A e R B AR b, W TR R e A
MERELIN 18] T+ WA i o AR RS AR B A8 LA B i B RS AR 40 AR A T 2 I R RE O VR FH AL, R T4 ia Ty b
AR R G, FEE X MSCs WFFCHIABIRN, BRI 1 TBI BE K220 T T A BRI A .
AR RA SRR B T4 M S U BB 4, K “cell-free” T TBI HIZ2/R BILHYAITRCR, T
L “cell-free” (LEAEZILEFE . G FrlEMBNERTT . B2, TARBESARLE TBI Huh ks hle
TBI A7 Ja A2 D RE R S5 1 2 07 T BB B SRR GF HR T RO, N WM S+ . BEERTIT
NG HEREER S AWHRN , BRI G AWTIR R, TSR R LR 2 E K TBI 5 B
ARER 7 B A T B

EHEWH

% H AR 4 B B I0H (81801240), i B2 i e 2 i % B (WHJ202016) -
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