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Abstract

Mesenchymal stem cells (MSCs) are a kind of “seed cell” which can differentiate and proliferate
and regenerate to such tissues and organs. At present, MSCs have shown therapeutic advantages
and application prospects in many fields such as immunotherapy, cell therapy, repair of damaged
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tissues, etc., which are the star cells for the treatment of various incurable diseases. MSCs have the
advantages of simple acquisition, strong amplification ability, strong immuno-regulation ability,
no need for strict matching, low tumorigenicity, safe use and reliable treatment effects, and are
favored by the majority of scientific research and medical workers. This article reviews the appli-
cation of MSCs in supporting hematopoiesis, promoting blood vessel regeneration, preventing and
treating ischemic diseases, diabetes, liver cirrhosis, nervous system diseases, rheumatic immune
diseases and regeneration.
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1. MSCs 5i&1n

FFEAIESE MSCs F 28 R 15 1 F B i 141 g (hematopoietic stem cell, HSC) #4483 A7 3k $2 fitid B
MR NFUIAEE[L] o JE T MSCs I M SCRF A2 RS PE R, A i #% MSCs #1 HSCs 3L [ #1867 I
M FRAERERG YRR A5 . BRI w R L) KRS i PPt - i (graft-verse-host disease, GVHD)
SRS HSCT J7 ORI Ih 5 A 1) Z R A [2], 1 MSCs 5K 1) G2 1o 5 5P nT B b i6y7 b i ) 8,
MSCs IR BEA ROR T T 4080 03% 1k, B MSCs Xt T 20 i (040 A 75 4 i 32 B 4L 4R 1k 2 &4 (major
histocompatibility complex, MHC), A i 4 ¢4 Mo 55 240 i 2 [R) B2k I F AR 4 22[3]; 5 LRI MSCs i a]
T I 73 WA PV VRN B TR R A SRR G R T I ThRE[4]. A B FUARGE . R4 M D R AR P S [R] bL
R A T meEnr, HESRE, AHRIFEE G SRR, A UWRE4HESE: B A a4t
Ji (human leukocyte antigen, HLA)ER BUAH & FI/MA AT AU & B K, UESE HLA B8 52 445 & 1 )
FARHERE MSCs A AT 2 A H 2 VR, S8 MSCs 5 HSC SE A AH & B M. FIVEALE L
R, XAE— B FEE L FRE| 7 MSCs #1772 R - T MSCs I S s J5 1, S (it 3 1 B i MSCs
FIFREUE el . BRI 2, BFICE 80 MSCs 9 B 2 HLA FAHA RSt HE R et ., X
FE—SERRFE_EAE MSCs 72 B0 A S A BN D) ST AT [3], MSCs #7 iR 22 HLA M & R G sl ook
L, MSC BT RORAT Re I H R (e fik), HE 2 = H IR MSCs /£ HSC RN R 1) — 2876
I
2. MSCs S5HER%

T, HE R (diabetes mellitus, DM) 1A 2 LR BRIMIRE OO L5 2 AR 38 = KA e R T [5]
DM {EARRATH S 2IHRE . mANES, BokEm, WITHHK, Nihe. FEW R,
HAr4xk DM Bt 28 12N, 7f 3.44 L N4bT DM EWinriH, FE DM EFHIAH 9700 A, &
JEAEFRE L. HATMTE “IaAR7 f5iEnT UG & DM &3, IR B A IR & R AU S REIR T, BT
DM 2 iy Attt S0 Rl P (0 5 2 R A e . T RRMIF AR FIRST DA AR oA B T a4
R K LA & DM, 148 DM % .

KHILAR, K04 40 M 1B 70 32 B4R Fp e PR A ATT 19 2 Ak LS 0 i B2 453 i AR BT BE 6], RIS
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MSCs R IFIH e AT IhRE, SEOLE S e s, AT 5 RUIRE TR S a8 “RE”
FEEPIRALE, IE A SR, HAEN R AR RR R FIR R B4 N 5 R 7]
I MSCs HIAEN A N ROV T Al i sl (R 155 1% T 41 i (regulatory T cell, Treg) e #E MSCs [ 521
TV B 0 G B PR 5%, 368 3k 40 ] P8 o s (R ) o] 9 P 4 L R P 2 5 AT S e AR B3 (TR Y R s, oy
Yood DM $24E 7B R E S [8]. KT 1 Y DM, RS IR R 0 TR 78 S5 T4 A mT LAY T-reg A UG B 26
SHRRARE S 1) T A PREEAT G 5E ARG TR T B B S S, TR RE MSCs 1 S TR, 6T FR ki
W, IR BRI T — M T —— T A e E 1R T EOR[9]. X T 2 B DM [ MSCs 6971 &, HE
FEE NI L MSCs 15345 14 58 B4 008 22 1 4 it DL R (R 3t fik S At P P P AR B g L a4 b
S 18 5 20 P 75 1A 25 SR AR WS PR B A ik 1 S AR B ARG TR A R T R PR BRI BR B B AR PTAE IR A T .
55 bR ] P A v 9 T A B 4 MSCs 1697 DM #EAT T FI R IR R » B35 DM REIRTS B4 (1 5%
X H BURE R A2 1 B TT UK B B A i tH B, VR T SCR M BRI, A FALEL N MSCs
NG SVEZ e T AR R BUR B 2, (2t B SRS M A, e G2 U 1 S5 ORA P VR R B 40
DA PR & 2 4 &, LA 1 [10].

Promoting regeneration of islet cells

« through secreting cytokines and growth factors
like VEGF, IGF-1, PDGF-BB, angiopoietin-1, etc.
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Amelioration of insulin resistance

» activation of IRS-1/PI3K signaling pathway

* promoting the transition of pro-inflammatoty M1
to anti-inflammatory M2 macrophages

* reducing inflammatory cytokines and chemokines

Differentiation into IPCs
« the capacity to release insulin
« typical B cell functions

immune cells

Protection of endogenous islet cels
* immunoregulatory capacity

* antioxidant capacity

* enhancement of autophagy

Type 2 diabetes mellitus

Figure 1. The model of MSCs in treating diabetes
1. MSCs Jafr#8Rm YR E[10]

A B T8 T DM 2 TAE B S4TSR 10 A 25 52158, 1 AT EE BS KBRS I P T 1 7 18 Fr B
HHYIEFNEE . KHATIUS . 20 22 e PR 1) 5 i — B AR R AT
3. MSCs 5RFBRIETT

FFAEAY, (liver cirrhosis) & — S B8 Z BT AT ARHTAT. TERS 5 52 R TR T BT S AR AT 75
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L

AR, ST R H IR AN BT, HRAE P I SO T RS A 25 AL, BN A, 52— R AN AT e fR 5 »
I PRER Z 5 2025, AT HMERER . IFREAL A PR VAT 2 2R TR BT e Bl 1Y . B IR IR BRAE RS
FEIRTT, IERRCRAR N BEE T4 AR AR (AN W7 e 4 P 1) I PR R FH R S AR SR I T, T
[ A AT 82 T ARG T AL OB FE . H AT 4Bk 2 X BT MIRHITHLAA T & T MSCs it 7 i R AT
MR BT AR ST 2k, 4RAEYR YT BT 1 2 M GURIE MSCs 25[11]. BARRIFEAEA S b,
PRAERE LGE—, A IO GETH il 22 5 UK, Bk BB 2800 NG ity Ja Im ROIEIR A UK FE IR 228
T RCR D) HIE W SEAS RSN [12] o Bl 55 e PRI 51 R A e 3™ A RSB AL AN [RI R B mT 22 it AT T4 i
7, ERPEEAL R AP T DO REBE AN, SO BEAT T 20 M RS ARV I o 2 B 00 R SCAE T DR T4 )
TN REACREE, W0 A 05 A\ X1 2 R O RN 7T A D - 2R AR A 3 20 B Zh E[13]

MSCs #2 fEiR T T IR 7022 1A T DD BETE 05 S8 (0 G G 4R A1t 10T 105 vE B MRS
WEFCUESE: E BEARYSATHE H LT A SR MSCa W] A6y BAT ThRE A IE LA, B T4 B AU
AL IE T BT, SEELARIE AR YT, 3 A T FUAIE S T200 0 70 A 00 SRR S A P R A T JF U 4 75 A A 2
HEBA BRI ERI[14], AT FUSRBL ) R, W7 ST Ju I S SR BRI . ROREF S B/
HERTEMIHNGIT @1 TAMIRTT RACEEIREAL Ik BRI T @ AR AR T T bk B L A1 i ik
i Ak BT BNk, AR B HALE R, 0, SRR B B 2 MO A IR 1812
JHF A RS AR H I TR AR XSS, AP R i@ A2 7 e 4= B RN 5 07 AT BIE I IE, Ao iS58 B i g fE 1)
O B 5 B I, IR R I AT e B A R B (VR YT IR AR AR IR ARV [15]; X T 4i R A a7 I (i
FET2RNEAER Y B (T BEANTE [16], AR AT o346 4 (nl AT 5 0t — 2B AR R, B L3 i At o T B
89T DR T TR AT A SO R RN T AT, D) R 8 i ok A B

4. MSCs SHZRpIMHL AT ERIATT

H A4 ERFRIE 11 2 B 22 R G I R DR 9 ph 2 40 i (R 22 o) IR B A sl ORI A8 1 P02 BB, g
A5 W45 (trauma brain injury, TBI). X #HERIBAT PRSI HEMEBREE[17]. B faHE
TG B BAT 30 b 7e 5 # 4 R SR R B TA PRAIE TR # 1A 2 Th e & 2 K E 2, MSCs BA &Mk
AR R RE, AT LAYE 2SN A7 B E, RO REAT I i f 48 70[18], T
W Z BRI F L ThRE, OB BFEELIRS . MSCs 2 — s ik g, HuEiE(
LA, RMERGEIRYTI—Z3AEN “Fhy4u” [19].

5. MSCs 5 B i &%

TEABRIAT IR ARG, O I 1R R A 2 i AR B8 KRR T, RO Ry, ™ E,
FREGAHE, oMW, TARUART FB, BERNE EERRRIBMWRE. WE . (e beg&
B, EHE BRI AR . BEUE SR TGN T ARG, SETC S GBS, MR E T RE
RIS, FEABEAR T L E A R R SR LB A R S AR T REME . TENUARII IR E R H 24
P2 41 i (neural stem cell, NSC), B8 74k i < 4l 28 70 5 e Joft 411 P 78 L 28475 3 26 14 R AT
BoE . i A E (homing) EHIAEE, BAMGANME[20]. SCHRIRIE: MSCs it MR F a3 EALF
T BAP 47 X Sk BB ARG L, WA S R IE BT, MEdifiiro R, ok
B MSCs R A8 AT T3R8 77 HEHX fh £8 28 Godia 5 B i e 42 1k s [ 2]

FER SRS, ) FH e A0 ER R R IR I B 27 95 MSCs I It & J il i 26 2 dfe i 453 7 DX 3R i i J)
BRI DX sk, ) R e 4 405 X S M B 25 18, S0 FF MISCss (IR S (O B35, UETE NSCs s A
B IR D A AR A R AR [22] [23]: S AMA IS BIARIE : B BESLH) MSCs AR A K
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JRE) MSCs A ] = AL [RIFEIRIE T ROCR AN A LR RS RE I VR T RCR - BRAIRE ARG )T LLAY,
FIH] MSCs #1577 332 BT EAT 3 i S B 28 AR A BT 7 WA BR] 5 BRI ) M A 42 [ 7T 7 A 97 AR
AEH RO “Dys5 B EM” [24] [25].

6. RREE

MSCs £ ZMHUARMLA R ZA4E, SRISHES, HTI ., piEseR, BHeITRCRE, Btz
4k MSCs 973 WA AHARIS P55 cell-free f& 73 /R I RUF VAT TROCR, Jyidt— UARuEALHE $
PERTREVE[25], BEE TAHRRER AW R, FEFRIAWRRN, MREERI AR R AR S AR
WE, TR T BORBR R BAT T R I ST AT, R O BRI AT L “ LR A Rb 4R
BRARTETAMIIRTT

E&WH
[ 2% [ AR BL 22 4 W Bh I H (81801240), i B2 B 58 2% 1R 431 %% B (WHJ202016)
S 3k
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