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H E

BIEYIPLTE 1% (Graft versus Host Disease, GvHD) 2 R 2 [Rlif il T2 fu #4848 (allo-HSCT) 5 I EH K
fiE. SEGVHD (aGVHD) KA T FFh Rt M T4 B IEE, ZENHARTEEREA AT, Mt
SEEATHARBEE. RiE, HENEENRERMN, BHERENZEHALA. aGVHDRIREFEL A

30%~50%. aGVHDHIHIIEIEST RKERE. W RKEBRA K HaGVHDEE WG RE. F7R T4k
(mesenchymal stem cells, MSCs) K EAH AT %8, aGVHDKIET P E-~HHS KBTI . MSCs
RIEKIB-EIFEE L S BER -9 (Galectin-9, Gal-9) R AZEMH W EERTEF, B S5THRAKZRE
H &k FiE A #1845 F (T-cellimmunoglobin mucin-3, Tim-3)44, KERZRZEER, FERTTHAR
WEKGERZPREEE/ER. EBEE R ETIM-3/Gal- 922G S S UMF| RN E, H
TTAMNEE, NERRE, WRNRERE MTHARBEERE R IRE.

XA

aGVHD, Tim-3, Gal-9, MSCs, 4% iE3

Research Progress of Tim-3/Gal-9 Signaling
Pathway in the Treatment of Acute
Graft-versus-Host Disease in Mesenchymal
Stem Cells

Xue Xu, Ming Jiang

Department 1 of Hematological Diseases, Hematology Center, The First Affiliated Hospital of Xinjiang Medical
University, Urumqi Xinjiang

Received: Feb. 27", 2023; accepted: Mar. 23", 2023; published: Mar. 31%, 2023

WEFIH: WE, L. Tim-3/Gal-9 15 58 M 16 [8) 78 5141 B Ay S R s P aE 29 70 7 R S R ). IR
=23t 8, 2023, 13(3): 4919-4925. DOI: 10.12677/acm.2023.133702


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.133702
https://doi.org/10.12677/acm.2023.133702
https://www.hanspub.org/

7, L

Abstract

Graft versus host disease (GvHD) is a serious complication after allogeneic hematopoietic stem cell
transplantation (allo-HSCT). Acute GvHD (aGVHD) occurs after allogeneic hematopoietic stem cell
transplantation. The tissue antigen of the recipient is expressed to the donor T cells, resulting in
the activation and expression of the donor T cells, enhancing the immune response to the host,
and attacking the healthy recipient tissue. The incidence of aGVHD is about 30%~50%. The initial
treatment of aGVHD is steroids. The prognosis of aGVHD patients who did not respond to steroids
was poor. Mesenchymal stem cells (MSCs) have great prospects in the treatment of aGVHD due to
their immunomodulatory properties. MSCs expressed f-Galactin-9 (Gal-9) is an important regula-
tor of immunosuppression. It plays an important role in immune regulation by combining with
T-cell immunoglobulin and mucin domain molecule (Tim-3). Enhancing the signal transduction of
Tim-3/Gal-9 pathway in the early stage after transplantation can inhibit the immune response,
regulate the proliferation of T cells, and improve the mortality rate, which can become a new way
of immune regulation after allogeneic hematopoietic stem cell transplantation.
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1. 51§

i I T4 B #2 # (Hematopoietic Stem Cell Transplantation) & H2 ¥4 LK 2 S8 9 M A R0, T
aGVHD 1) A= BR ] 1 57 35 [R5 I 440 PR R A V56 FE R RO, e N T2 IR RS R I R T 9pk B 400 il ick
SEREYIG . SNSRI BN M - 4 4 B PR X R A o T 2 AR R N . KPR AR 4 4
K7, JLHZ TNF-a. A ER-L (IL-1)F1 1L-2, LARREEWE EhUR S FEOCERIR N, 7] h S 8™ H
MR 25 B DIRekRiG AISET:[1]. aGVHD HITRG 5677 & LT 7o 0 s vl /@, A 5T R B LE
RABLT Gal-9 78 MSCs "% S, I-E B TH0H MSCs /- Sk 240 i iis[2]. 4 Gal-9 5 Tim-3 &%
A FUFEE NF-«B 1 AKT B4 0% J -2k Thl 4RI T2[3]. Gal-9 54 i& ML 4h & nl LASRE & Fa s
M 32 1%, FF ATk —2 TR AR A B & S o B [4]. PR Tim-3/Gal-9 Al g2 aGVHD Ja97 ) —
ANERE A, A SCHE Tim-3 A ALAE Gal-9 AR ThRE L AE MSCs g% aGVHD [ 7t it e 1

[ S

—LRIR

2. MSC By#5A

MSC 2 £ BetH 4l i 1) 2 B BEAR, & 56 Friedenstein T 1968 E4ik, LA 32 4L LR 4 B AN 8%
FRY MG, FlanEEEBM). i, AERTAZ. Rk, WU, FRERLAR JLALZ5]. MSC K%k 2R
HHILFFEEST AR eiERe, DA — PR I S R A (CD73. CD90 Al CD105 [H
£, CD14. CD1lb. CD19. CD34. CD45. CD79. HLA-DR Fft%E) [6].

CAEAW TR MSC fE kMG, Ret e KHAFIE[7], Bl G XA RN 4258 B MSCs i@ i
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] T 400, B 40 NK 400 R 0 540 Ho i 386 5 Ak F5 e 2 1 AE I [8]. #hAl BASE N B IR IRIE %52 MSC
B LB A S RE R 257 aGVHD 58 & 25 @ [9)], G £ i 7T LAR R MSCs 1£ aGVHD 597 il a4k
HFX MSC /) T @AW i, e 12 oNE T FTiE GVHD L E, F+ St Tk Rk 56[10].

3. Gal-9 #tid

Gal-9 I R I — PP g R R 40 B AL RI[ 1], Sedf A Ayt — P i 2 Fh 4 Mo 2R Y (1) 2
JrH R Gal-9 iz AT B B . Mg B EUUROIIEE[12]. TTF s R, Gal-9
B 5 Tim-3 Bl v AR E 5285 B 5 R MR Dhae A o8, MEREE SOR Evkgn it R EH,
NURKCER RN, T 40 MR DA T 40 (Tregs) %= [13].

Gal-9 HAERRAK A B VR A B & — /N i BE R ST (7 B R P [14] . P FURE AR 220k 0E B AT DA 3=
5 JOE I R SR S R T B, AR K. TS AHPRRERT . SRR AN S Mi[15]. B,
KIL Gal-9 Al il Tim-3 %5 Thl WkE4IMAETo[16]. SR, WFFCRM, T 4000 & P& Tim-3 Hidk
RIEATHER Gal-9 WETE[17]. ABAIE, Gal-9 IE/ER =R E 1) Thl A1 Th2 47 5 Tim-3 JEMKHitE40
MO T2[18]0 MEAk, I Gal-9 £E Thl F1 Th2 4 DU BE 43 501l 175 5 Tim-3 Jd 57 A IFN-y F R3S 58
K7 (TNF-a) [18]. fift, H—IWRFFiHRE, B2 EE Thl 40 Tim-3 AKCFREK, MEYEEZ Gal-9
SEBIN Treg B4H, FRAC Thl #8958, FHET Tim-3 [19]. Gal-9 %54 IFN-y [f) Thl 400 £ 2, M fia)
WA Th [ 5% £ 4R 7, A1/ BM B BMT)BRF 7T T Gal-9 i G e M1,
FATUER 7 AN Gal-9 PAF B T7 06 MLR, ¥ A 45 5 A T 4 12[20].

4. Tim-3 iR

TIM-3 & — R4 R /0T, £ 20 4EHT & IRAE THL 400 A0 CTL 40 B R Bi[21]. Jask, fELMt T
YT ME 7Y DL R AR SR AN (DC) . B, IERANAE. BRI INK) ARt HR A RIA[21].

TIM-3 j& —Fh B 5B (TM) 701, FLHIAMRER AL & — > N K, 45 A /e /2 BoA BE A7 AU h
RALSHIE. fERE ARG, B iE NSRRI S rER K, R 2 TM 45k038, SR )5
& C Ay 4 s R [22]

Tim-3 & 4 NEMEE, SaRmEBREEA BL. BIRF2 AR FEIEPUEARAH -1 &
Gal-9, SAFRLRL: & RIEAFIMER, Hb Gal-9 4 i, Tim-3 5 Gal-9 454 )5, GE40#] Thl #1 Thi7
S BEEE, EBE CD8 T 4ffu e, JHrl% S5 MDSC B4 = 4 i i 52[23], EZ2f# aGVHD JRFEH &
FEWCR A4, 758 aGVHD K/, Tim-3 SRIATE R FAITE CD4A™R1 CD8" T 41, A R4
fu(DC)FI EvgEgn i - 2 LA, PHBT Tim-3 j5, APUE5E 7 CD4™ A1 CD8" T 4 IFN-y &ik, Mk 7
aGVHD ik fE[24].

5. MSCs 5 aGVHD

5.1. MSCs 3&¥F aGVHD By B slE L5

aGVHD # 9 A =ANELEFE, 1) PR EHAMAPC) IS 2) A T gifisfib. . oM
HEUTH: 3) HIRHLIA[25]. MSC BAT Z M5 R 15451, MSCs 1T LA 1| 41 FE 24 Hi i) 184 G A i
12, T 4 R A ) 5003 DA Ao Fn AE = A S S S S PR 1) 7 0% T . MSCs B4 T 41
ML ThEE, EEA1TE &N B R R AR Treg 4IAE[26]. 7EVR Ak EE4NpRE 7249, MSCs B nThag
P Treg A ELBIAT IL-10 B4, 555 T Atk m) Th2 Z346[27]. MSC %F T 4H i st i (%) G 2 8 5
T PR AR TR B A LA S, Hd i) 4> 7 PD-L1 [28]. A Gal-9 RAEEEVER . tAh, BOEHEYE
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9]

FW], MSC i 4 7 FEH R HOE T an A K PR 7 0 I PR 558 o 55 20 WAV FH R 15 40 % N 225 [29] . MSCs
XF T 20 B SSE R 08 O TR Ak AT, ¥ TR SOIRAR(DC) . BARIEGS, FEWE 2
A2 PR R T RE S AR LA B AR 98 PR AR B 98 1 6 MR R PRl L [30] o IAE AATTRS BN, MSC
AIDATE Y “POEARIRAR " JARIE SOE IR BRI B VR AN I RE . fEIX T TH, R &R TS MSC R T
M1 ERE4HA 58 M2 BRI f[31]

X SR EATT AT R T8 aGVHD X A BB 78 aGVHD 25 —FrBt, MSC ml g2 [HG
APC HIRAMIIRE, MM TE T MRS sedi. 725 —FrB, MSCs AJ it B ReulilEEad M2 g
B, A S0 T G0 M G AN 2RE R 72, 0 AR A ) ML S RN 2k R IE 0 Treg 4R AR 74
TER G M B, MSCs A RS T 41M 20N ThAE, aGVHD (41 R T3 8575 MSCs B0E AR AL 15 47T 4
A RAESAEIER, HARER TN (245 IDO. PGE2. TGF-a)fJ 5, LK
T B (0 Gal-9) [1].

5.2. MSCs F&i& Gal-9

24 ADSCs 5if{ i) PBMC L3537 0, Gal-9 & —He 8 fEA M+, W1 1L-18+ IL-1a. TNF-o F1 IFN-y
() 3 i — I N [32] . XL RR W] Gal-9 & — Pt R A BT, A RAEMIEE T @l B T U SN
FIJ7 VA Gal-9 iz ml 0 FIBHIT Gal-9/TIM-3 I 7] A 2 F4AIk MSCs S 15 A /1[33], # M
MSCs Rl il id R FEHE ] T 40/ Gal-9. b4, 5N, K MSCs mJ LAt CD4™ T. CD8" T 4t fitu
B, EZAEHE CD4™HI CD8" T 4ufuxivs . thah, AATERIL MSCs 1] LML iE Treg 40 ML RL[34]. X LE
X T SHARAATTE T BE S MSC EERIAMN Gal-9 131k 55[34]. MSC KA Gal-9 Rl AEAE T 4l v
H U . ZHLEI T AEIEHE Thl, Th2. Th17. CD8* T 4T, STt Treg AL, WA S
B 2O, A M S SE A T Re RS, AR e o R B

Ainhoa Gonzalez-Pujana 55 A\1E 48 REPEZ 0 /N BRAE AL 0 58 HR ORI, 7E IFN-y 38T, hMSCs Rt
FRE W ELEE Gal-9 fEN KR -, AR fil 5t e [35]. il 5 5 i KB se e e W SR IUAE, 2R )5
Gal-9 = IA ) MSCs. K& MSCs F1 Gal-9 5 [ MSCs b3 o J8 ik W il /s R BERE PE 43+ 4735 28
JIR P L A8« 8 RE A S5 K P AR BRAR AL SR A MSCs (VAT R0 . SEIRIRIE T Gal-9 /59 MSC 697 1l
WM RA TR i, 25 BRI ML TR R M2 SRR AL, 755 Treg 4Mu it i n, et 4%
B 2 [36]

5.3. Tim-3/Gal-9 5 aGVHD fi%&iE

Gal-9 1 TIM-3 [AH ELAE FH S M9 Hi B T 01 CDA™ T 4y J1[17] B J5 R Bon i) CD8™ T 4i i/
N[37]. FBJERIBFFEH KB CD4' A1 CD8" T 1%t Gal-9 % S Hgnst - #uK, {5 CD8" Tt CD4" T
HUH[38]. IEH AN CD8" T 4HfigiGft/a Tim-3 fIRIEEHIEMASE, - H IFN-y Al TNF-a [I3R1E )/ [39].
W9 RN, Thl ZHHE) Tim-3 FaA 8 & IFN-y RIA T, #2778 Tim-3 iraec® Th1/Th2 “F4if, i Thl
Yo 9% N [40]

Qiao 21 F K B A RS, M Lewis B, Fisher 344 Xk R & b B[] (19 42 Bl ke 4 S A RS HEL 5] Lewis
AR, B AT G0 ERAEIGEE 3. 7 50 10 RUGKEAEY) . B HLURE Y G hiE FAH
SN P IR T R R ) FH S 8 2 ARSI I 3R i e S B AT VA, S5 SRR, S & s titt, [
FhRABEY b Tim-3 & HAE Gal-9 £ (1 HE Al mRNA /KF L &% Eif. [F, CD4/CD8 tt& &5
SAEHER RN R A O, I HFRR SR YI T CDATRI CD8" T 40 L) Tim-3 FRiktn. Kk, i
AT Rl R SRR AR TP IG5 0 Tim-3 S AR Gal-9 AT BEAE K SRS Ak T B S 14 o I WL o o 47 7 3
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PEAI[41]. Jinyin & NJEE BT UE B Gal-9 ] G it B AL 5 S allo-HSCT Ji5 aGVHD & J& it 2 i
PEMN 32, Horp—Fhgl Thl 400 & i) Tim-3/Gal-9 i&42[42]. A WFFEUEIAE aGVHD /MR, HAHAN
Gal-9 DAk #i I J7 S4mH MLR, 3 & Ca® A T 4iET: . 45 R R RILELL A Gal-9 7£/) il BM
TR IR p B B4 aGVHD 3k f£[20]. Rachelle G 2538 i 2 37 /N il aGVHD BEAYAF 7% Tim-3 7€ T 4iiJify
B RIE K BL[43], 7F aGVHD WA, A4k T 4 I Tim-3 1A L1, 2 Gal-9 FiA3 0, 24 A Tim-3-1g
fil A 85 AR BEIT Tim-3/Gal-9 JE A, AT 1 aGVHD Bt Hx, Gal-9 #%K(Tg)% A1) aGVHD &
AR B EFE, RPMA T 4000 LK Tim-3 RIAW T Gal-9Tg 2R AEF A2 LB o 1K B 25 SAIE Y,
Tim-3/Gal-9 15 54 F7E aGVHD a5 T 40/, 40 Tim-3/Gal-9 &3 s s. T 40/ fl aGVHD £

6. INEERE

ST P aGVHD HITUR A%, S0 T B4 2 S R 77 5. MSCs & —FMIAT B8
[ G DR 5, Tim -3/ Gal-0 & Tl 4 T 5 P (R 26— B iR B, 5 12 4E aGVHD
ey o, R T ST RO 75 I 5% . AT e M0 B B2 B MSCs 5 3L T
AT 1) aGVHD 97 VLRI T REWHF (. MSCs (URHEACIR . EEBUITE I MSCs [ %5, A BEZ AR
FERAMIFIE, MSCs i LLE T ik
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