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Abstract

T cell immunoglobulin mucin domain-containing
molecules (Tim)-3 is a type I cell membrane gly-
coprotein that is expressed on the surface of cells
involved in innate and adaptive immunity. As
the first discovered member of Tim family, Tim-3
participates in T cell-induced immune responses.
By interacting with its ligands galectin-9 or Ptd-
Ser, Tim-3 induces cell apoptosis and clearance of
apoptotic cells in autoimmune disorders, allergic
diseases and virus infection-associated diseases.
Tim-3 can act as a negative regulator of Th1/Th17
immune responses. Current research has shown
that Tim-3 is involved in the pathogenesis of in-
flammatory diseases of the digestive system. Here
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we will review the progress in understanding the
role of Tim-3 in the pathogenesis of inflammatory
diseases of the digestive system.
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Tim) ) F20014F M cIntire 5 7 fLIK AT =
ST fUX (Tapr) R0, 1555 84
B, AT RAEALIBLLE, 5 ARGk
FEBERENTImF R K & Tim-1. Tim-3
AITim-4, EAL T Jetfh5q33.2. TimFK & 5T
0 G 328 I 5 B DIAHOG, TR M S e Bk i B R
(T cell immunoglobulin mucin domain containing
molecules, Tim)-31F ) Tim 5 i I B E-— 1, K
TS WoRTim-32 5 DT M 25 5 o 321
ZRIE. H ATt R W Tim-3 5 W40 R AR
T VIAROR, GG I 500 75 X i T VIR v (He li-
cobacter pylori, H. pylorr). RIEVENHR . &L
BT B IE JAEEAE S, B Tim-3 5 AT 11K 56
REFBUNTT.

1 Tim=-38V4 S RE R EiA

ATim-34r 1 H301 ML PR A B, H LK 2
23 kb, 5 Tim-3HAT63%[ [k, RiLE
LR AIFICD4 Thl, CD8 Tel 4l g 2 Th17%
[P geAh, Tim-3t A 7E N A e 40 i |,
iR RGN M AR R i T Bk
AR TES. Tim-35E—Fh T AL40 R EE 25 1,
f 55 Ik AN RRE A4, FiEa
Sl R R Sl B T R DX 4. e
BREL 1 i AR G A M SR, RS RS 4N R ST
- e a2 T 2N R RO 251, 0 Tim-3
SIS & BORFE RN AL T AR R 5. I
E WA Tim-3 G e 45 Thl i B 25, fhiE it 5
P A1 FLEE£E F (galectin-9, Gal-9)H] LLAFHI A
SHRMAT, 3585 G rERm. o Bk
PR YA SR A % Rl .
FE A e N2, Tim-37] 5 TollRE 3244 (toll-
like receptor, TLR)WHFEAEH A ) [EH N 2,
R B R 2 A 5 e T R
P B, Tim-375 AT B 3E N Gy v 25 o
RAEA A IS, & 55 SR 41 il (dendritic
cells, DC)FITh1 4 fu3R 1 Tim-3 g Py B 22 1% 2 1R
i R A AR TR AH 5,

Gal-9/E A Tim-3 1 RARTLAR!Y, oK
/NEJ36 kDallSEUEEE =, B T AR = K
) D3, 19974 B I EE i 4 ¥k 988 v v
B RV T AR ERE . N BT O
E TR AR AT, ik T 2 R ALl
Ma 1. Th140 i id 73 W43 (interferon-y,
IFN-y) FGal-9f)#iE", J5 4 5 Tim-34 B {F
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Th1Zn s "% jeah, Gal-9 vl (T4 i 4>
A 5 PET(regulatory T cells, Treg)4ll ffd, 17
LM R Th 1740, 7] AT 55 Tim-34H EL A%
V& S Th1 740 77", DeKruy fF% ™ K Bl Tim-3
S — AR IS5 22 F R (PtdSer) [ BLA
FETIES0% SR AN Ty, W AE EAE AT A 0 T4
MR, dERE N IREERR e, 25 A5 R &
T 215 S,

2 Tim-3 5 8L RARAELTR
2.1 Tim-3 5 I I %% J%
2.1.1 Tim-35 5% & & e AR % M AT 7 i BERFAL
TR DLIE WM G 928 N 25 52 5 0 R AE, JGLACDS”
T4 L 3 i 52 458 W9 2. B, A 285 0 o R e
CD8" T4 i B 2 4595 15 175 e ke T B4 Y.
WusPIWF 5T R B, 18P 4 HF% 3 (chronic
hepatitis B, CHB)/& 4t 45 4h ] 1iLCD4" HICDS”
T i 3 T 2 26 1A Tim-3, HKSF 55 4% 58 I 45
ik GV N AR #4 I (alanine transaminase,
ALT), NA IR % I (aspartate transferase,
AST), S IHZT % (total bilirubin, TB)AI[E FrkriE
1k, Lt # (International Normalized Ratio, INR)* I
DG, AT PR HEIAYTT Tim-33R 1A T i, $R
Tim-31d ik 2 5 Fe8: LR % i 75 (hepatitis B
virus, HBV)I&, Tim-3 7 4F PP I S 40 7
JE— N7 %8R, Tim-3'CDS” T4H it H 5%
S T-bet mRNA AR FIFN-y7K P 2 471
FHSE, 595 5 8k 0 0%, MOUF ST HE I Tim-3 38 1k
NYHTh/Tel 42, Ftk4arE T 5% R4,
& FEHBVELEYL. IhAh, HHF7T SR AR
AAi(natural killer, NK)4H ffg 2 18 () Tim-3 7]
5 Gal-9FH FLAE T, $IHINKAH I e b ik, 5
FHBV RSB, Wuls P gD 5y BI,
P Tim-315 5 10 % & S0 o ilh . BTN RE =2
W Tim-3"CD8" TA I, $¢/RTim-315 51l % 171
PV 2R - MECDS” TN T 1 e 2,
D 40 i D) e 18 525 A5 32 40 M AR B 40 A R
KA T aPD-1. CTLA-4F1CD244% 51,
AR AE 2. 1Ak, Sk S i (acute
hepatitis B, AHB)B4L 835 7 .CD8™ T4 My
RIMTim-3 52—k B, HRAKF5 bR
7/ N N S R & ) IS G i BT S
LR Tim-37E AHBAICHBIE YL B0 Hh & 45 3%
AHl, FECTHBVIERSS R 2 FEPE. 5 CHBI
PR, Tim-37E 8 BUH %99 B (hepatitis C virus,
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HC V) PECDS” TN S AP0 18 2.1.2 Tim-35 8 4 SR BITF £ QGG 4R  mufag

PEHCVIE YL 34 T W PD-1"Tim-3"CDS8™ T4 fitd /5
JFRCDS™ TAH M b il ize i T 15 AN B, 1ok
H00r Tim-37E ARG A B4 52 15 5 KPR, $R
PD-1"TIM-3"CD8" T4l Jfd n] /M 18 HEHC V&G
(g —Fofr 3= AT A 40 S 80, [ Tim-3 33K K
AT AR R YL VA ) — AT Fe bR AR S A
PD-1/Tim-334 A i EHC VEE 7 MECDS™ T4
BAGE TR H AT Tim-34 g R FEHCV
JE G T4 Y, $ R Tim-3FPD-176 T4 i Th g
FEHA IO R BORFEAE R, Zhang®P 9T
M, Tim-3/Gal-9 5PD-1UFI40 i K 1155 544 5
FHI R ¥~ 1(suppressor of cytokine signaling-1,
SOCS-DAHHEAEH, BRFISTAT-185/RAL, frEiH
FETLRA 3 (1 1 & (interleukin, TL)-1243¥, f
W] A7 g W 25 T, BRI 5 3 3& N Th1/Te 1 3
eI, A FEHCVHEEEKY:. 141, Mengshol
SIS R, HC VYL B3 AT A, 75 41 i 2 1
H21AGal-9, Gal-9n] il i itk caspase8i® iz i
HCVE; SECDS T4H i 1.

HF41 o3 (hepatocellular carcinoma, HCC)
H5HBV KHCVIEG 2 Y)Y, Ligg R Hi
24 H AT W 15041 115 PR 12 H C C & (18
Fe s AU DL, Tim-3 5 BRI AL MR T
MuZZ 1, Gal-93:ZAEHB VA S<HC CHIH 75 41
2210 B &k, Tim-3/Gal-9M EAE WA 5
HBVAHIKGHCCIH T il %35, HBVIHEHCCHE#
Tim-3" T4 MAET A M i o Legloze 5 T HB VI
MHCCHEE, FERTim-3R KA VA —EFEE -
5RO AR DG, IhAh, Tim-3" T4H %S i
RN R IEAE, 5EBHE ARG, $R
Tim-3"41 i £ v] 7624 AT H C C & 3% A A7 Tl 1
—/MEbE.

Ak, LigEPxt 78941 Hh i A 1 Tim-3 4k
K5 31X -1541C/T, -1516G/T, -882C/T, -574G/
T AN 73 AT BE R 23 B R, -1516G/TA
M S5HBV 5 B X HB VA SCH C CHRy A (JH98 43
o KA SRR YA G, T — TUAH DG AT
IR-15163E R AR GT/TT R fE2 SHCCIK K E I
LR

B2, Tim-370 98 25 B YL AH O 1R K e
AR R EEAER. BAR KB CUEM,
Tim-3 5 P Th A e N2, (H 35 B YL AH G
T 1 A IA Tim-3 1) D e 25 CD8 ™ T4 Il /2 15 &
AT, RAEETOORAIA R R AEOG, H AT A
WA, AR TP
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(autoimmune hepatitis, ATH) & —Ff g PEEf 7P
JHRE JRE PR B Ath =2 C D4 T4H i id i iR
WA G PSRN RPN S ATHS Treg U g B
JCD4" TR RZAH S, Liberal 55 78 K&
L, ATHEZ A ML Tim-3'CD4" T4 iR f1Gal-9"
Tre g2 M5 Ak 5 N HE /D, 9500 52K 41 Tim-3"4H
MR 4L /D, 3ORTim-3"5Gal-9 gl ¥ 5
ATHAHZK. Tim-3" T4 04 Tim-3" T4 5, 77
5 Tre g 4 M 1% 571k 4%V HI BE 2 0K, Jt
CD127-Treg4lJfl, W] Tim-32 5CD4™ T4t 5
Treg4H A5 1 S 875, 17 HsiRNAS ] Treg
AR M Gal-9m] ff Tre g4l fEXfCD4'CD25 T4
J A B8 2 R, HENGal-9fR Kk nT g
JETreg I RESZ I — AL 4 b HEWT, ATH
CD4'CD25 TR A1l & i Tim-3 5 Tre g4l il %
M Gal-9 7] BB A& 18 b BRI o2 2 S FI B4 Treg
A pThRe, 25 R i1 2.

2.1.3 Tim-35 R & P pe iH e I A 3 B AR AL P
R 3o RO PR A (primary biliary
cirrhosis, PBC)& R UTH /T o0 £ 18
P 3 3 PRSI O LA e 37N U0
R0 K F A B T, KB T 4 2 o 3R
B, CD4" T4t H 2, HTim-3%1A B, Fbt
Tim-3 5§55 B PRSP Tim-345 55 3l B vl i 55 47
A0 (905 BEAFRE L, £ Tim-3"CD4" T4l %k H
BEW L, $URTIm-315 50 #2518 M.
117 P Gal-9 ¥ Ak 2 A 4 35 o508 FH T 3 B 2 P AIE,
FECD4" T4 H S J5E B 14 Wby 2b, 4
Tim-35Gal-945 5 A 175 FCD4" T4 ML T, i
P I IE SR BRI 7330, o503 I S B
2.1.4 Tim-35 A M JFR AR YT 2R W
i — R A R TT B, B P B (isch-
emia/reperfusion injury, IRT)RJ E(Z110%[¥) 1Y
JHFE R I, T TollF: 52 4 4(toll-like receptord,
TLRA)S 5215 K IFIRI B K 25" Uchida
SBIESY R Tim-3/Gal-915 53 1 A 3 i vl >
IFN-y [ 73 Wk TLRAR L, Fubh i AFIRL
Tim-3/TLRA(F 5 H. A 8 77 o e IR TP ™ H
FE, MO Tim-3/Gal-9f5 5 W ik Hig w2
F LI

22 Tim-35H. pyloriz A8k & %A H. pylori
B EE R, BEtm. BRI E DI
WG E AR, Hus ™M@ STl pylorii&4Balb/c/)h
SR 5 KB, H. pylori& 4] Tim-3 mRNAZK
S LR, HAR RS A A Th g i N

X & H R IE E,
Tim-3 fi 442
Th1/Th17 %8 f& %,
J& A, Tim-3 &
KEXAKEH S
Jo oM R R id
BEIE TR R
B tm R Fe A K
BRI % AR
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TFN-yFHIL-127K P 52 2 35 IR ARG, AR B 5 /s B
JRNETim-3 mRNARJEIL B3 T B AAhsgim
WH. pyloriih# 5Balb/c/)s R AT EL 40 i 3t
BRI, SER A Tim-3" T4 MHT & Lo il i v
TX M, $27RH. pyloriE4n] i S Th1L#A 4
e SN, T Tim-3 #2818 n] S BRRTh1 G [ b,
BEAT DO I 45 Tim-315 5 kB AR H. pyloritf
PR, XieEW I — 25 ] Tim-3 B HU B
Tim-315 S KB, Tim-3LW A pylorif
PR INURH. pylori s N i A5 I N 47
AP HUN S5 JRAN ], 17 80 R JRE SN i 7]
I, AR TH. pylorifisER, J578 I I Y,
HIANREIGRA. pylori&Hy, [AIN & R Tim-3FH
Wrn FIHTLRA, #EFE 010 K 1-88(myeloid dif-
ferentiation factor 88, MyD88) IR IAFIZ A+
-kB p65(nuclear factor-xB, NF-kB p65)ifift,
fkCD4'CD25 Foxp3 TregfI ¥ i, #9557 Thl
e SN, AT Th2 %8 S W, 3X AT fie 2 il 1 5
H. pylori e Wi i) S e R34 T AL, (2 IFARE
WiH. pylori A SRIEG /NS R NH. pylorisE
F B, DLW SEUE S Tim-3 45 5 38 % v i i 1
PETLRAG 5. TregMThuis i WK 5 IA.
pyloriZE W ) AR FNH, pylori B G ) Ho e 21
TAEH].

2.3 Tim-35 M8 X Je M & 9%

2.3.1 Tim-35 X KA (inflam-
matory bowel disease, IBD), =B AU 5Pk 45
%% (ulcerative colitis, UC)FI 5w % B (Crohn's
disease, CD), H 70 KA 1) & AL I
AN, BRI Bl RN R
SEIRE T4l 2y AR, 77 A0 B S i Y,
B2 3 B B I 2 0E. Morimoto 57T &
L, CDAEE ThA MR M Tim-37 148 2K, HEN
AZThZ L 111 Tim-3 A 235 /T IR IBD AT S0 28
PERE. L™ E 41 Tim-3 M & (135 41 Tim-3
TIUAL R /AN B S 56 P 25 i AR, R B4 W R
FEREINTE, Tim-3'CD4" TN %, Tregdl
Ji B s, e 48 I FIFN-y. IL-17. IL-237K
PR, IL-4K P R, $5R Tim-3 (5 S
S5l 9 0E T Be 5 Treg AR ¢, HTim-33f M
ZIThl/Th1 ARG % R, bk C 40 2 1
CD80/CD86HIfii N CTLA-43 35 i, 0l Tim-3
55 B3 Th 103 e 5 B2 i i T i
CDSOFICTLA-4/{) 1%, Wi AL Th1 41 o fie, HEif
I Tregl U T g, XL LW Tim-3 7] 500
RUNTANNL 34k, SAPERAEIBDI A fE. AR K&
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WU W] Tim-315 5 38 % ) 71 7] 9 /> Gal-9/Tim-3
A FIThI A 12, E AL IS IF R R IIX —
%, HARER ARG, B BCE P H Tim-3 5
PUITAL B /) BSE560 1 45 W A AL, IFSE T Li%%
MRFTT s R, 05 LRI 4 A 2, /MR
b i 9 R P Uk AR . 1 — 0 RS I e IR M A
MyD88. NF-kB p65% 151k T [, M TLRsf
5 T B 1 A R A R PR G B BR AR T TL- 1532 44
FHFE4r f-(single immunoglobulin IL-1R-related
molecule, SIGIRR) & (A KIA ETF. 854/ AT
F, Tim-315 5 0K 7 ] A7 B 25 rh i SO S i i
2% AR ZAI 97 T T m-3 47044 e 184 5 0k A 4
P2 W% TLR s/NF-w BA5 510 2% 1) 57 Pk 48, 561
TLRs/NF-i B 5380 B30, M mijdds i 1 4 0%
FREE.

2.3.2 Tim-3 5 At A B 8 F o208 &)
RERICE At S A AT IR 2%-8% 1) AR 3P,
Chen®PIF 50 WO, (9 i i o IS IR Ko
%2, LA TE LR AN L g I e s 4 it R 52,
PR PECD4” THI MK EIYGEH, CD4'TL-4" T
R H WE 2 ONRE, B b4 Galec-
tin-9&IE Fil. AN RIL, FHRNAT A
T 53% B R A R SR 40 M 1) T7ma-3 5 A, R Y
FrGal-91F T 1A il 220 58 1R 40 i 1 24 (1) R4,
BF IR Tim-41) 50, #ENGal-9il i 5 Tim-3
AHELAE RIS A E A SR 41, 5 5 Tim-4 53 W4,
ST A N, w45 8UhE KT
IR

3 418

AR Bt A ] Tim-3 5L RIRE S RN, 4RI
Tim-3 5 AR 2 BWiAH G, W B S ek, i
BRI SE TR T T B G AH A
Jiygg 5%, H Tim-3 Pk slcil &t A & A1 Tim-3, 76
—EFRSE b AT S O F R AR, $7R Tim-3
A A B 1R, AL RAR M 47
HUHIH FT i ATE 2. AT R K F B Tim-37%
AN TR0 P (1 Ak K R BEA T2 2 K
PR A S VR A A/ R I TR 4 A
IETim-3, Ji 2 Qe s HEC D8 THH Ml i 4R ik
Tim-3. Tim-3/Gal-9f i % 75 45 5 0 1) o 72
e 5 HAb PR R i PD-1. CTLA-4
FHOG, PR S AnAnT J HE 30N 1 308 T A
2 40 3 THD 1 T -3 2 4o ol 90 A7 0 B
G g N 25 SN ), IR 28 ) JR AT A5 A R — 2D
WET.
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