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DOI: 10.3969/j.issn.1674-7380.2019.04.006

BEEBH: “+=07 EFRHEEKREH (20172X10205501-001-002) ; JbnidihERH RBE ST H (112015-
72) ¢ AeRTHERE R IR E R R LA S R (ZYLX201707)

WI/EH: 257% Email: leaxin@sina.com



knocked-out (C60rf120™) rats were numbered and divided into 2 groups by simple random sampling method,
respectively, 8 WT rats and 8 C6orf120™ rats were allocated into each group. Autoimmune hepatitis model
was established with Con A 35 mg/kg intravenous injection in rats of one group, which were sacrificed at 24 h
after Con A challenging. And the other group were sacrificed at the same time. The severity of liver injury
in rats was evaluated by serological examination including serum levels of alanine aminotransferase (ALT) and
aspartate aminotransferase (AST). The frequency changes of CD4"CD25 Foxp3” Treg cells and CD3” CDS§" IL-
17A" Th17 cells in peripheral blood mononuclear cells, intrahepatic lymphocytes, splenocytes and lymph nodes
of WT rats and C60rf120™ rats during the course of liver injury were analyzed by flow cytometry, respectively.
Results After Con A challenged for 24 h, the serum levels of ALT and AST of C6orf120™ rats were significantly
lower than those of WT rats [ALT: (184.68 + 48.39) U/L vs (374.84 + 45.38) U/L, t = 8.11, P < 0.001; AST:
(513.00 + 80.40) U/L vs (1256.58 £ 27.77) U/L, t = 24.72, P < 0.001]. After Con A challenged for 24 h, the
frequencies of Treg cells in peripheral blood mononuclear cells, intrahepatic lymphocytes, splenocytes and
lymph nodes in C6orf120™ rats were (11.70 = 1.12)%, (12.27 £ 1.25)%, (11.06 £ 1.02)% and (13.96 £ 0.83)%,
respectively, which were (9.75 + 1.01)%, (8.97 + 0.19)%, (11.80 £ 1.72)% and (14.08 £ 3.15)% of WT rats,
respectively. The frequencies of Treg cells in peripheral blood and intrahepatic lymphocytes of C6orf120™
rats were significantly higher than those of WT rats (¢ = -3.65, P = 0.003; t = -6.83, P << 0.001), there were no
significant difference in the frequencies of Treg cells in the splenocytes and lymph nodes (¢ = 1.05, 0.10; P =
0.313, 0.921). After Con A challenged for 24 h, the frequencies of Th17 cells in peripheral blood mononuclear
cells, intrahepatic lymphocytes, splenocytes and lymph nodes in C60rf120™ rats were (0.52 % 0.08)%,
(4.12 £ 0.77)%, (0.78 + 0.06)% and (0.84 + 0.04)%, respectively, which were (0.49 + 0.05)%, (7.74 £ 0.49)%,
(1.18 £ 0.06)% and (1.35 + 0.22)% of WT rats, respectively. The frequencies of Th17 cells in peripheral
blood between C6orf120™ and WT rats (¢ = -1.06, P = 0.309), the frequencies of Th17 cells in the intrahepatic
lymphocytes, splenocytes and lymph nodes of C6orf120"rats were significantly lower than those of WT rats
were not significantly different (¢ = 11.22, 12.75, 6.52; all P << 0.001). Conclusions After Con A induction,
and the frequencies of Treg cells in peripheral blood and lymph nodes of C60rf120™ rats were significantly
up-regulated, and the frequencies of Th17 cells in intrahepatic lymphocytes, splenocytes and lymph nodes
were significantly down-regulated. The results indicated that C6orf120 gene deletion may protect against
experimental autoimmune hepatitis induced by Con A, which may be related to the immunoregulatory effect
of gene C60rf120 deletion on the balance of Treg and Th17 cells.

Key words: C6orf120; Autoimmune hepatitis; Regulatory T cell; Th17 cells

H & % AT 4 (autoimmune hepatitis, AIH)
AT s R A B B S o P e s, Rl R IR Stk B
BYERIGRERE, R THEFE LM, HEERK
FROEA MG 2B = S ZsRE A Gl (80
YEREEE . B S Puipat:, HHRERIAIT
BRI AN 2R an iR . St . B
16 AR D038 e T AT 28 N B 5 25 i RO AR 1200
B9 R 5 A AL G A B, E R, H 2R DA
IR FE S EBUN B B S i 52 AT 7 ATHIF) K
Ak B EEAER, IR S R
AT Ik E 24 A R 28508 4 e ) ~F- 47 2 8 P R s B 22 I
AP, sk, WA PETY4EM (regulatory T cell,
Treg) SHHBIPET (T helper, Th) 17480 ffaja] 1) 2K 1
FSCA i) B ATH & 3 L B T 4 i . Treg 5 Th174H
M EITE ATH ) R A R J8 b e 25 1 /R FH D). Treg%h
D BRI e A2 S ATH I B2 AR LY. (4

Mif 2 Cinterleukin, IL) -23/IL-17812 % S /24 H
B G 8 P 1 B EE RS, Wi Treg 5 Th 1740 g 1]
MBS 7TAIHK ORGSR, Fik, 4iE
Treg 5 Th1 740 i 1)1 5 5% AT BEAE R —FP A A 5
BT FB

C6orf120FE [ /2 2 i N-Hi 34k 85 1 I T RE R %0
BN . AWFRERME, %5 R ET A RIE KT
B, HEEE—EfE LiESCD4” T T,
TR, C6orf1203E K6k 2 AT {2 ik K R ATHA
FCD4" TS5, *TTJEEHEA (concanavalin
A, Con A) FEFIIAIHA RIFEA, HALHITTHE
5 R Treghi e I A AR SCE R V4R R 74
B A, C6orf1203E K Al fE7EATHIY & 4= K &
FR R G B R YT I A o R R e B AR 2
FUAE R DO RE i BB R 71k, ANHIE 5T Bh B 2R
A (wild type, WT) KI5 C6orf1203 [ bk 1Y



KB, #ITCon AYE T 1 SLIG M B B H s M T 78 15
R, W R ILK C60rf120%f Treg A Th174H g 7] °F-
A Sz TR .
1 RI5HE%E
1.1 £53hdh AHHFLISLIREN R 6 ~ 8 JE WS I
P£ SD K, Hrh WT KR H I 6 B FE AR
KB ARAT, &4&7T (Coéorf1207) K& Ik
MNF VIR A IR A R %, £@EME[RAAE
F (C60rf120™) K. A KB EZ: b K
R RSB o o AR TR AT R TC R IR S AR
8, WE (21+2) C, MHIMEE (50£15) %,
530, 12h BRIER, HBEKE. oK, £K
ASEORL AR R K ¥ 28 0 v v s Y B K A
LN
12 22 FIBMEFZKA FACS Calibur 7 2040 AAX
(£E BD A#F]) , CO, {748 (3£ [E Thermo
AFD , 2ANENHTC CHA HITACHI AF]D) .
Con A It 5 35 H sigma A #l; i KE CD4 FITC Hifk
PUK B CD25 PERCP Hifk . Hi K R Foxp3 PE Hifk.
PUREL IL-17A PE Hifk. KR CD3 PerCP 4.
P AR CD8 APC Hi4Akd4 W H 3£ [# eBioscience 2 &;
TR G 24 R38R 36 [ eBioscience A .
1.3 48 ¥ 16 2 WT KR A 16 H C6orf120” K i
SrNGaT G, SR B ai AL AL 0 43 2 4,
FEH 8 A WT K BRI Coorf120" KL 4% 8 Ko Hirp
— %% Con A LA 35 mg/kg (1) 77 & B Bk v 5, 47
Con A if5 S SIS B By e eI ROR BRARAY, 24 h
a5 5 — HARIER K BRI b B, K ERALSERT 7
A 12 h, BHECLANEIL. AR BRAER 7 FR
B 25 DA% i SRS
1.4 AL 484940 BORKR T REFE ki 2 ml,
B0 5 I E R IE, Sk A HITACHI 4 H 3)) £
A 43 A ORI R BT 2R 2 2k % 2 B (alanine
aminotransferase, ALT) R []& A BRA L EHLEE
(aspartate aminotransferase, AST) 7K,
1.5 AXmieE A A FHECKRAMNE M. FEIE. B
A iz 2 B B 45 5, i@ 3 Lymphoprep 4 it 43 25
T P B 0 7y B 41 ) I A AZ 4 L (peripheral
blood mononuclear cell, PBMC) , i i percoll 41
0 0 R R R 0 o B T N MR R A, sE AT
I B SRV 5y B T B i T PR b 4 B, o
P8 70 25 W R Mk T s P TR E A B, o S o %
20 P B
1.5.1 CD4" CD25" Foxp3" Tregff) i 20 M ARSI %t
ARJEL . FFFE B A g 5 A 2 5 PN IR 2 4 e

B ) 20194 114 4l

W5 34T CDAFICD25 R B Ge iy i, 4k 11 & 5
I, Pk TFoxp34ett, J@ITFACS Caliburifizt4i
HOASCRS M Treg 4% . WT K B A1 C60rf1207 K B 4k
FAL. A BT bR E 45 P bk E2 40 e o Treg £ 1)
I ISRmE L.
1.5.2 CD3" CDS8 IL-17A" Th1 74 (137 =20 B A
AT RIS ML RFRES R0 i 22 R opk B2 &%
ME RS, WA E N10°~10"/ml, 4>
AEES500 plEEFNT245U4, Hr AT pliE A4
M silEss, JRAJET5% CO,, 37 C, 95%EIEAS
(5% IR FE N B8 B 1% 955 he 5 hJEEE{TCD3MICD8 %K Y
geft, gkl e, B, FEHTIL-17AG )R, G
IFFACS Caliburjit sUAH M AR I Th1 740 ML AR . %)
WT A BFIC60rf120" K AN L. T BRAE. RE4E
PR 9 ESL 400 PR T L 7 200 6 1 ) S % 12 s
1.6 %eit 3432 SEFH SPSS 24.0 H %t S 56 H 4 i3t
T4 114> ¥, ALT. AST. Treg F1 Th17 4 i 45 %
VIt ERE, SIESMHREEHRTE ESD A6,
PL x5 Ron, 4R LR F SRS RBE AR ¢ K56
PLP <0.05 NEREG IR L.
2 FR
2.1 K AMIEA ML F 4847 KL Con A ifs FHY,
WT K B Al C6orf120” K R ML iE ALT A1 AST 7K °F
EZR LG FE X (t=-120. 043, P=0.251,
0431, %4 Con A %5 24 h J5, C6orf1207 X Ifi
& ALT KCF A AST /KB Z KT WT KB, W& 1.
2.2 C6orf120 F FH 4k % E38 CD4'CD25 Foxp3' Treg
% % R 40 MR 4> B CD4'CD25 Foxp3”
Treg /&£ CD4" T #kER4n g MR, R ER, &
F 4% Con A i 51, C6orf120” KB 4F A M. AT
B BRAE . I EE &5 P vbk B2 4T Bl P Treg AR 43 3l
)y (8.41+091) %, (12.06+0.86) %. (15.54+
139) %. (10.75+0.75) %, ¥ EF&HT WT K
FLIP) (4.58+0.87) %. (744+074) %. (11.55+1.81) %,
(7.23£0.77) %, ERAGFHEL CHD N
-8.65. -11.50, -4.95. -9.25, P )< 0.001) . Con
A%ES 24 h 5, C6orfl20” KR AME ML FFE.
JE IRELES NIRRT 4ER H Treg HIAIZE 737 (1170 +
1.12) %. (1227 +£1.25) %. (11.06 = 1.02) %.
(13.96 +0.83) %, WT KEA1N (9.75+1.01) %.
(897+0.19) %. (11.80+1.72) %. (14.08+3.15) %,
C6orf120™ K 5 &0 I A1 AT JIF H Treg 41 R 2 % &
T WT KR (r=-3.65, P=0.003; t=-6.83, P<
0.001) , JEE IR B2 45 v Treg i 22 S L 4i 1t 2
B (ESY A 1.05. 0.10, PR 4N 514 0.313,



ki (C ) ) 2019 1145 5544

0.921) , WK 3.

2.3 C6orf120 A F % T CD3" CDS-IL'17A" Th17 4
feSRE R ARG A 4 HT CD3" CDSTL-17A" Th17
4HffE CD3" CD8 T kL4 b iR, 450 8RN,
E A% Con A % S8, C6orfl120™ < i 48 JE 1. JiF
RS BBLAE . JBRES4E PO IRk R4 g iR Th7 4B RS0 71
J5 (038 £0.08) %. (2.83+0.62) %. (0.69 +
0.13) %. (0.63 + 0.09) %, WT K B i &
WOoN (042 £0.06) %, (2.68+0.76) %. 083+

CD& “,3 T FOXP3
10 284
34
10
o
]
- o
T S0 g
= 8
8
2
11
1
878 o 1622
2 1ol
o 2 a 4 0 2
10 0 w0 10 10 1o
o4 -/- FOXP3
C6orf120

RE - 45

015 %. (057 £0.08) %, ZR¥WLGiH¥E X
C(t1H 4 58 1.32, <042, 2,01, -1.40, P{E 4> %N
0.208. 0.678. 0.063. 0.185) . ConA #5524 h J5,
C6orf1207 JC R AN M. FFAE. AT, 9k B2 45 Py itk
EL4H A Th17 40 B A2 45 508 (0.52 £ 0.08) Y%.
(4.12+0.77) % (0.78+0.06) %. (084+0.04) %,
WT KRR 2509 (049+005) %,  (7.74+0.49) %.
(1.18 £0.06) %. (1.35+0.22) %, C6orfl20" X
AT WT K B4R R It Thl7 40 B 45 2 22 B I 4 it

o 10
‘ﬂn |D‘ 102 1“3 1“‘ ‘Gu
co4 WT
10K 7] 4
03217 16
800 < a

553

143

0 1 2 3
10 10 10 10 10

oo4 C6orf120™ Foie3

45
m"
co4 WT
1.0K ]
800
g
a4
a
396
0
T
1IJD IEI1 1&]2 IEI2 10‘ 0 10 0 o 0
cD4 C6orf1 20'/‘ FOXP3

B 1 WT KR Coorf120" KRSMNEML. AFAE. RRAE. HEBLERMKEBLMAT Treg MMMEI]RREEE
i AJANE L AN F Treghiia s BAYNTHE Ptk AT H Treg i  COUMME A Itk R0 L Treg i s DItk LLES A bk L 240D Treg iR



) ) 20194 #1145 E4H

SN (1=-1.06, P=0.309) , C6orfl20" KEAT FHMLT WT KR (M58 11.22. 12.75, 6.52,
WE. . WELENMEI T Th17 AFHERE P¥<0.000) , WE 4.

cD3 ‘ B I cD8

coa .
Cé6orf120™ Cé6orf120

B 2 WT KM Coorf120” XRIMNEM. FFAE. BEBE. MELNMEMAF Th7 LAEE IR E
T A CNAMNE MR R Thi7 428 B AT Ak E 0N rh Th17 4004855, C Mk ik giiurh Thi7 40045, D A#kE g
PR R A o Th17 28 i i

£ 1 WT KEFI C6orfl20" KERZZ Con A FESFME ALT 1 AST KFE (5 +s, U/L)

s ALT AST
x5S #%24h AiEF #%24h
WTKX & 40.06 +3.28 374.84 + 4538 117.88 + 12.64 1256.58 + 27.77
C6orf120" X &, 42.04 +3.32 184.68 + 48.39 111.56 + 18.05 513.00 + 80.40
28 -1.20 8.11 0.43 2472

Pla 0.251 << 0.001 0.431 < 0.001




WTK R
C60rf120" K R,

KZ&ConAfs'F ConAifsF24h

WTKR
Coorf120" K FR

KZ4Con AT ConAifs§24h

WTK R
C60rf120" K F.

KZ&ConAifs'F ConAifi'F24h

WTKHR
C6orf120™ K

AZ4Con AT ConAifS24h

3 WT KE# Coorf120-/- KERSMNEM. FFAE. BEAE. #EL T Treg KSR
A NSNE ML Treg KIME; B NATHEN Treg HIMIE; C MR Treg MM, D N LS Treg HIMIF

A
\UPN:
C6orf120" K iR,
ALCon AT ConAFEF24h
C
WTKER

Coorf1207 KB,

KZLConAES  ConAiES24h

WTK R
C6orf120" K

K& ConAifs'T ConAifi'F24h

WTKE
C60rf120™ K B,

KRZConAiS:  ConAlEF24h

4 WT KEF0 C6orf120” KFRSNEML. AFAE. BRAE. SHE4ZEth Th17 AARAISHE
T A AN LS Th7 4180452, B FFIE A Thi7 QIR C M Thl7 4NMMH52; D kg o Thl7 4l



8-

3 g
TG EARL—FEYEER, FEHIECD4'T
WREAH PRV, T CD4™ Ttk B 40 B 0 R 1 3 8 A8 4k
JEATHRE B RIFHLAEIP Y, B wiE A A R,
Con AT F& — > ST {1 T 40 it A A5t 1) T4 £ A 7Y
AL ATH AR BB LA Rk, A AR
FiCon A5 T K B E B G 1 40 45 B B SR A 7
ATHFRIFHLE], DL SRR R IT it
AHFFFEP, WTKRMC60rf1207 K 5 I i
ALTHIAST/KPAFAEZE R, {E4Con A%F24 h)5,
C6orf120" K AT ThBE IR FE B e de,  #R7vC6orf120
R T RES 5 T Con ATE S K S8 1k G 28 1k T
5 KT R B AR, C6orf1203 (R B 2k %f Con A
753K B g% M FF Th Re 4R 45 A ORar 1R FH
Treg/e —HE A A RIZE R ITTAEMCD4™ T4
JO B, BB Ik 0 O MET AR i . B4 .
RS K 24 it R AR SR 40 A R e K AR K R T-- B
(transforming growth factor beta, TGF-p) Tif
ML S A0 5 B8P 95 B R AR H 5 L 2 7K
DLZE FF LA 10 G BE T 32 0IR A5 1Y TregBE b ok
Th e 2 12 ATH R 2B 10 5 2R % HLEI ™Y . Longhi
SRR, HIEW NFEMAE, ATHE 4
Mo Treg$ &R, P IMINEEZH, MAEIHRIT
KR EMRG, Treg$i®E XA LF. AHEIE
CD4°CD25 Foxp3" Tregft KR &% 4L41CD4 Ttk
i AR 2 SR, fE4Con AYE 524 h)F,
C6orf120FE [K 4 25 i 1 K B340 i AT i
Ik 2 L Treg 430 %6,  $2 7R C6orf1203% (A 1]
A2 5 T Con AT K BR A 28 14 JFF 45497 1 s 2 ok
e, H2did i Treg iR IES KA HTIE
H20054F & WL Th1 748 g iX — B 2 [X 1) T Th14H
g 5 Th240 il () CD4" Tk R 40 B IE 3 LR, BN
TR, W FEPAEIL- 17 Ry - T & 5k
IL-440 00, HogF O TR 740", % T35 S0
B Th 1740 B (1) 43 1 I Fe 3N Th g 4 F 2 8 AT
B, fnIL-6. IL-17. IL-21. IL-22F1IL-23, Tfi
4k B R A <P )L3Z2 /& (retinoic acid-related orphan
receptor, ROR) vy t/& %= Th1 75046 Al 1) < i 4%
SR TL-23/IL- 17525 T 77 45 H B S 5 150
M EEIE S, BN I WIL-17HTh1 7400, 18
H & AR g B R IEA AT BB 1E Y, 520
B 5 e M R P e A2 ZhangZ T 5T %
W], SRRSO RAT & B AL, AIHE
I Th1 740 MO B0 B35 38, %% 3¢ [KFRORy ti)

B ) 20194 114 4l

FIEKTFHEE B, HS5ITShaeireEmoe,
LR Th1 740 0] GE7E ATH R 42 % JE v B & B4
. A#F5HCD3'CD8IL-17A" Thl 740 f 7F K B%
HZICDA" Ttk L4 e p i AR 22 S R B, fE4Con
AFEF24 hfg, C6orfl120%E K H A EZE T T K
BUFFIE P . AR 94k E2 25 P bk 240 Bl A Th1 740 P 1)
B, IS 7 C6orf1205EH ] 62 5 T Con
A5 TR R Gy P 3543 (s B R, $R o BE [
C6orf120% 2k 7] B 13 ik T 1 Th1 740 i 1 3R 18 i 2
SRARS L

Treg 5 Th1 740 I AL IR AR B2, DI
Koo FENE R VEGH MR FIL-6FIIL-214/EF ~, TGF-B
4 LR RS AT RECDA T4 6] Treg 5 Th1 741
MR AR . Tregml I 15 2 S ME 4 i (i Th1740
M) FIBCE KB, GrantSP LR, AIHE
#CD39" Treg#i &t J /> Al ) B8 52 4 TGV I IL- 171
FAAE, [FIN Treg [ Th1 B Th1 740 B i) 204k 8 b . i
Longhi25™ i 7t 2 W, HHIIL-17107 4 B Th17 1%
H AefE HECD25 4l i 43 Ak 1 Th g a2 1 Treg
Treg5 Th1 740 i 2% 15 0] G875 & ATH IV T Bh g 45345 1
I RS AT ThRESR AT, AL AT §E 5 Tregf i 2%
7 29 0 358 B R 7 A 00 40 L TR ) T R A2 4 B Treg
Al N ThI 40 B Th1 740 i A5 50 AHF 5t % B,
HWTRKRA, C6orf1207 X BT I #4545 F4 B
B, ANEI A P Ok B A0 P P Treg MR B 3% 1
W, MR BRAE . IR A P bk B 4 A e Th 728 i A
FKERETH, $xC6orfl1 204 K AT e i 8 45 Treg
AITh1 740~ F 72 5 ATHR R E IS £

AWFFIBAFAELL AR . B2, AP A
PRI K SR B G2 P 0% 10 U B 2 4 0 2 P 3
FTVPAR, R 2 ] BT AL 2005 B R 3R AT 95 AR -
e gets, JEX R Thae A RE B AT VR . IR,
i A% 175 5 Treg 5 Th 1 740 i 436 A 41 R -7 B 4y
WAKSFHEAT 0 AT, 5 SEATE F0 SR I AF 2 20 i PR 7K
SELLE— B RE . IR H, Treg5Th1 740 M s % 38
1k H Coorf1205E (K B 21 & M sem, 27
LT TregM Th1 740 B 15540, 7 2347 Treg 5 Th17
ST I AE B (1) g e B s B sk ik — RS . R, K
L Coorf1205: PRI v b A2 755 K 4 Treg 5 Th17
YA AR, AR B

R b, AT 4 R 2R Coorf120E Ak 2% xf
Con AT KB e tEFF A Ry ER, AL
i 7] B 5 C6orf1203E K % Treg A Th 1740 i 1] “F- 47 £
AW WA E A %,



SE 3

(1

(2]

(3]

(4]

(3]

(6]

(7

(8]

(9]

[10]

(1]

[12]

KSR, KAk, ZFCR, F. At Rse ik

ARSI o, TRESSHR T2, TREESR
JeiE oy, A B e MERT RS IWTRNG YT IHRQ2015)[T]. btk g
i 2% £,2016,34(4):193-208.

Webb GIJ, Hirschfield GM, Krawitt EL, et al. Cellular and
molecular mechanisms of autoimmune hepatitis[J]. Annu Rev
Pathol,2018,13:247-292.

Liberal R, Grant CR, Yuksel M, et al. Regulatory T-cell conditioning
endows activated effector T cells with suppressor function in
autoimmune hepatitis / autoimmune sclerosing cholangitis[J].
Hepatology,2017,66(5):1570-1584.

Dominguez-Villar M, Hafler DA. Regulatory T cells in autoimmune
disease[J]. Nat Immunol,2018,19(7):665-673.

Miossec P, Korn T, Kuchroo VK. Interleukin-17 and type 17 helper T
cells[J]. N Engl J Med,2009,361(9):888-898.

Muratori L, Longhi MS. The interplay between regulatory and effector
T cells in autoimmune hepatitis: Implications for innovative treatment
strategies[J]. J Autoimmun,2013,46:74-80.

Li X, Qiao Y, Chang LS, et al. Role of COORF120, an N-glycosylated
protein, is implicated in apoptosis of CD4" T lymphocytes[J]. Chin
Med J (Engl),2011,124(21):3560-3567.

k2, TR TR, 55 ThRERAEEEI Coorf1 205 Jxf B & f %
PERF 5 K BCD4" TEH B AL X M [J/CD]. w (B AR A £ (B
Ji%),2017,9(4):49-53.

Zhang MK, Ma HM, Zhang J, et al. Deletion of the C6orf120 gene
with unknown function ameliorates autoimmune hepatitis induced by
concanavalin A[J]. Cell Immunol,2018,331:9-15.

Wang HX, Liu M, Weng SY, et al. Immune mechanisms of
Concanavalin A model of autoimmune hepatitis[J]. World J
Gastroenterol,2012,18(2):119-125.

Salas JR, Chen BY, Wong A, et al. '"*F-FAC PET selectively
images liver-infiltrating CD4 and CDS8 T cells in a mouse model of
autoimmune hepatitis[J]. J Nucl Med,2018,59(10):1616-1623.

Horst AK, Wegscheid C, Schaefers C, et al. Carcinoembryonic
antigen-related cell adhesion molecule 1 controls IL-2-dependent
regulatory T-cell induction in immune-mediated hepatitis in mice[J].
Hepatology,2018,68(1):200-214.

2019,11(4):42-49.

[13]

[14]

[15]

[1e]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

B C6orf1204k k3t X &, B & S AT X 693 m[J/CD].

i . 49

95, LA, JAK/STAT(E 5@ A I EHEOAF RN E & %%
PERT 2 R ] 2B A2 5 e Bk é 2016,43(12):1139-
1145.

Mempel TR, Marangoni F. Guidance factors orchestrating regulatory
T cell positioning in tissues during development, homeostasis, and
response[J]. Immunol Rev,2019,289(1):129-141.
Longhi MS, Ma Y, Bogdanos DP, et al.
CD4'CD25" regulatory T-cells in autoimmune liver disease[J]. J
Hepatol,2004,41(1):31-37.

Joseph AM, Monticelli LA, Sonnenberg GF. Metabolic regulation

Impairment of

of innate and adaptive lymphocyte effector responses[J]. Immunol
Rev,2018,286(1):137-147.

Stockinger B, Omenetti S. The dichotomous nature of T helper 17
cells[J]. Nat Rev Immunol,2017,17(9):535-544.

Azizi G, Jadidi-Niaragh F, Mirshafiey A. Th17 cells in
immunopathogenesis and treatment of rheumatoid arthritis[J]. Int J
Rheum Dis,2013,16(3):243-253.

Al ZRGE % IS, S5 Th17/TregfMMIXT I 5 4 BE Ik RF HE 30
‘f%&TﬁFE@%‘HW[J] AR BE%£,2016,37(9):1337-1340.

B, R, SRR, S5 U7 H SRR 1B By S AT g8
%%&HﬁmlTregﬂlThnéEB@E’»J,,;uru][J/CD]. o [ A 2% R (L T
Ji%),2017,9(4):86-89.

Hirota K, Hashimoto M, Ito Y, et al. Autoimmune Th17 cells
induced synovial stromal and innate lymphoid cell secretion of the
cytokine GM-CSF to initiate and augment autoimmune arthritis[J].
Immunity,2018,48(6):1220-1232.¢5.
Zhang H, Bernuzzi F, Lleo A, et al. Therapeutic potential of IL-
17-mediated signaling pathway in autoimmune liver diseases[J].
Mediators Inflamm,2015,2015:436450.
Grant CR, Liberal R, Holder BS, et al. Dysfunctional CD39(POS)
regulatory T cells and aberrant control of T-helper type 17 cells in
autoimmune hepatitis[J]. Hepatology,2014,59(3):1007-1015.
Longhi MS, Liberal R, Holder B, et al. Inhibition of
interleukin-17 promotes differentiation of CD25" cells into stable
T regulatory cells in patients with autoimmune hepatitis[J].
Gastroenterology,2012,142(7):1526-1535.¢6.

Wk H#A: 2019-04-22

o B B % 42 5 (B FAR),



