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[Abstract] In recent years,liver transplantation has flourished in our country,and the surgical methods
have become increasingly mature, which has become an effective means of treating end-stage liver disease. The
rejection of the human body targeting allogeneic liver requires clinicians to use immunosuppressive agents to
suppress the body’s immune response, however, the long-term use of immunosuppressant after liver trans-
plantation not only brings economic burden to patients, but also increases the risk of infection, tumor recur-
rence,and certain chronic diseases including diabetes. Therefore, it is crucial to figure out a way to reduce or re-
place immunosuppressant,and then immune tolerance has emerged. It is the lifelong goal of clinicians and transplant
surgeons to elucidate the mechanism of immune tolerance and apply it to the clinic. This article will focus on the cells
associated with immune tolerance in liver and the induction of immune tolerance after liver transplantation.
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MHF S N R 40 i (liver sinusoidal endothelial cell,
LSEC) .Kupffer 4 }d (Kupffer cell, KC) . H 2 1k 40 g
(dendritic cell, DC) I iF 2tk 40 M Chepatic stellate
cell . HSC) 45, o 5 JIFE 41 i S 2501 20%6 ~ 40 %,
JHF 552 J5 4 Af 5 A1 S 5T 240 AR AR B 52 e L R B AR T, 3R]
ik T o TS R 52 i A .
1.1 LSEC

LSEC ANA4 B 1 52 50 240 it A0 PN A2 48 B 1) 1% I
B Bt B[] B A b Sl B0 22 00 RE 65 4 2 TR Y
B2 20 M, B AT 2 5 0 D 1) TR Al R R S s i D
TEH P R 45 2 B AR . 5 BT R A 40
(antigen presenting cell, APC)A[A], B4k LSEC HE12
EHUIRL CDAT R CDS™ T 4l g . {2 LSEC g B 1k 41
U CD4" T A 4 Btk T 408 (Tho 1 40E™ . 9 A
TE SRR T 4B AH B 4% fil ok # vh, LSEC R3S in 3k ik
BTN F 4K 1 (programmed death-ligand 1,
PD-L1) ., PD-L1 REHI il 40 i D) RE 42 il G0 2 S by fiff 4
RE F I AR AE — E 3R B, R BB E BR O R AR, XA TR
HEHL R fi. PD-L1 5 PD-1 54 J5 . vl 30 i
T 40 ) 3 58 K 1 40 24 3% Cinterleukin, TL)-2 F1 ¥~
T 2 (interferon-v ., IFN-v) 28 i g R+ 49 7= 4E L IF- 410
i B 4 H A 18 5L Ak R0 e BR AR 1 (1) B 43t
LSEC i 7] LU i 4 % 1L-10 . 5546 4= K B F-B(TGE-
R) ZE G e 3 X 7 LU 2> Tho [ Thl #9434k . 4 i
() SR8 43 10 3 38 4 7 XL B4 APC 1Y 2 g B I
R o T S BF A 4 AR S5 S e it A7 P I
1.2 KC

KC FEAL TSN, HAF I i A< B fE 3 F0
B AEE RO KC BEA M 3% IO 5L A= 9 7 B
BUR= AN TR H AR 52 250 53 10 4 i A 5,
Z 5K Rt E . KCWAEWDIRT Y
o PE TN 32 T . AR T A0, O T 4 i 3 5 A T U
e g R A KC AW I8 T 40 i mT DA B ak H 3
TR TR 1 200 L P 1 S 2 S 0 5, B Lk IR R O R A e
PER . BEA KC 7 W 58 12 40 i 5 58 45 6 300+l 14 40
Mo 7 g A K IR F-B(TGF-R) L 11L-10 2, ffi 15 )&
B A T B P A0 ] AR T AR AT 32 Ak A 2 4 7 g
B o o 7 O 4 i X 32 B DR Sk G R R [ B O T
YR B KC HFWESE . BRI T KC 54t i 45 4 1 #L
25, KC 58 140 f 19 A8 5 AF FH fe 24 AT 52 90 H- #6432
PRI 110 0 S P S e it 32 L e Ah , KC nf DL
YERIT T 4 M, 0k T 4 f 38 5. i — Dot &
L, KC 1] £ ik Fas-L, 7] L ot Fas/Fas-L #4215
SR T difpiE T,
1.3 DC & A4 2m fie,

DC 2124y 1k & LA ME— BEOG W1 45 T Itk I 48
M I I AL RN T 4B APC, Ji [ 24 45 fig 5%
M) 42 1) 0% 55 A 3K I R B IO B R AR T 4 T BR
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FHH L DC REFLHUF LA B AT AR DCL o B
2 DCUmDC) %M DC M2 DC, DC i i
TORETE RN PE T 40 M E S AT E T 40 (Treg)
B A s S T 4 TR S 5 I %% A fe 8 it A2 1) 175
S, Hih imDC &4 T HE A /EH . (1D imDC H
Rk T MG E —1FS. REBSMRDEEX
CD40.B7 48 T 4G (L 958 5 5 S48 (5 5
ST AL 32 B, B B T AN TCRE ; (2)im-
DC A g4 1L-10,355 Tho 4 1A Th2 48 531k .
[ 3 Treg 97241 5 (3)imDC fig3d@ i Fas/Fas-
LR e st T aife v, ook, AT o ol s
(9 HSC fig 26 35 L4 4> 7 PD-L17°7 4 il 52 1 % #
T 1) G 8 T it

2 THREMBEREMZHNXRE

RYE I RERIAE L T 40 7T 434 CD4~ Th.CD8 "
MMWEEE T A (CTL) A1 Treg, 7€ Th 4ijigh . K%
PUE R A9 4 CD4' T 400k Tho, Tho 75 A A 41
M7 09 /E R, T i — 25 4346 S8 Thl, Th2, Th3,
Th17 E&LIGJ .

2.1 Thl/Th2

JIF R AE HE R B i AR 3¢ 1ok k. 22 T 44
S X AR SR B R Y G BE N A B . Thl 4 Y 32 22
N S 8 1k 4 0 40 IR T TL-2 TFN-, fif s 36 5 [
F-a(tumor necrosis factor-as TNF-a) , 3 55 41 Jfd 5 555
N2 i Bl A2 AR B AR T 09 HE R OB, [ B Thl 46 i
AT Ak B A R AR 2R P (N 20 i, 33 5 LR £
fE 7 (0 R SR e S 5 (R FCT L e AR Thi 40 ik B
P IRDRIS CTL By 3G 58 R0 43 Ak, £ 328 430 1 48 4 B2 Bz 1
KA. Th2 4 i % 32 28500 k38 o 4 06 40 i I8 F 11-
4. 1L-10,. 2 5B MR Z s S  HHEEREH .
OAMFTEACH T 40874 1L-25 (2O 304 NK 40 =
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M EE ;O P EEHLSMENELE A K MHCO)
11 25507 1 26 35 5 (6) 410 il 2R A% 15 I 40 i 1) 335 46
HORST %" 738 , 76 B A W) K A7 15 1 32 4k s 6
Ik TL-4 F1IL-10, 4R 000 1L-2 (9 23K K SE FAR AR, JLF
ANRERTIN 5 55 AR R, 52 R AE & AR SR HE R RO B, B
IL-2 F IFN-y @23k, M IL-4 Fi IL-10 W[4 3] JC 46
WK, B, ml DL o 4 i A2 4R 4R 9 TL-10 7K S
S 2 W BB 1 e R R B T T S S I PR T e B 4
RE T B L R 2 U A8 X0 3] . A G 8 1 ol 751 ik
oY B T 32 1 IF RS AR R & b, Thl/The 1 He (e
BEIEHE SR BT A AR 58 58 & Thl M Th2 #fk
BT T RBEM A28 & R BEm 32 8 B 80 T Thl
6] Th2 MR XA 15 T ik — i se .
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Treg /& T A 1AM 7 4352, HH A Gpg #11
WIVER . Treg REAMHI CDA™ T 40 A1 CD8 " T 41 il i
TG AL 5 38 A 0 A I A0 M TR L FE R S RS R R
HEARFE B FFA R RPEM Z A & B XEEMN
VEFSY ) Treg 32 %038 i AR 6 Al 2 6 9 4 4 38
T 285+ (1) T 422 422 ik 0 ) 0 400 B A 3% k5 (2) 43 s 4 ol
PEAN P T 40 TL-10, TGF-B 4 i 30 5l #5581 25,
Treg ¥ REMHI X T 41 i 3 58 5 06 16 & o 2 1E 1Y
IL-2 SEH Y 5 sk R ik . AT, Treg i 5 % 35 1L-2
SZ A R T AR AL EREIE X T 40 A S 0 bR
PerE VR B TL-2. AT S 80 T 40 M 8 v . ik 4h.
Treg F M & #ik CTL &Pt JF-4 (CTLA-4) .CT-
LA-4 W[5 APC 1) B7 $ 5E4E 4, 5 BT 194
ARES I iR T T 40w CD28 4 T Ak
CD28 1Y 20 1., I, Treg # M CTLA-4 RE 3% 4
PEHL 5 APC R M B7 53454 1510 T 40 7% 1k
FO {5 I8 G i 4k 2 A% L T A0 k) T 40 g 9 o BT
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