FTREF 201352 A% 4255 44

\
Bl
B

459

ATETHEAREZBFXREENIEPHER

oA R A R A

DR

Q. ERTFTHLZARERR LA 40112052. EXAERKXFWE S —ERR LA 400016)

KR THS @i, AT TR SR RRaT 2
doi:10. 3969/j. issn. 1671-8348. 2013. 04. 041

HA g M S AE 9 Th 40 M 3 25 Bl AR o dm sl o T
0 (suppressor T cell) , 3 4F 3 i 5% & B H: 68 95 1 5 56 32 Tif
ZIAH] A B G BN TR A SR T T 40 M (regu-
lator T cell, Treg) . #K#E Z MYUEHE 22 W . Treg 7410 il i A% 8
T 410 e e o 4 o A b R P B AR . — 7 I Treg #0141
TR AT 20 G 328 7 2 e o X DL AR i B E 405 5 53 — i
A FRR T T 408 0 B #E SN . G N BE Bl B B T RS
RE 51 B ) 35 S A7 A DT 3 3K & 9 B SR e 5 2 0 1 1k 1k
M KA
1 Treg N ERREIRER

Treg J&— 41 5 5T 14 19 40 M, Fac B8 Lok U5 S B g A [R) 3= %2
Gy R RE : —Fp 2 B SR ME Treg, th M BR Y T 400 & & 1
B oy — FORSE R Treg, BB T 40 Ml 1E 72 4046 P iy B R
P Treg 76— & 5 T A B WA AEFE AL A KR I F-B(TGF-)
BLR RGN R EY . AR Treg 4 CD25”
FoxP3™ T 4l il L Ko ok B S8 R A RGN A KA 40 (NKD
PRAMEIIESE . B AR Treg BT A2 58 8 b R Al A 5 M 42 fi
ARATAE A A 20 I N T R AR SE B AY ™ . & B Pk Treg 45
CD4" CD25" FoxP3™ T 4 Mg . 7= A4 [ 4l il A #-10 (IL-10) 1y
CD4™ T 4l (Trl) =4 TGF- iy CD4™ T 4 it (Th3) .CD3"
CD4~ CD8™ T il , & B Treg 764 P Y %0 528 98 35 2h fig
ST AR I TR ARk S BT . B4, — 28 CDST T 41 i th
HA P e, CD8Y CD25~ T 40 i 76 3 A 77 16 i 15 I F
REfE AL AL CDS ™ Treg™ ™, SR 1, H §i£F 4 CD8" Treg 1 ff
FERAEH %t CD8” Treg MR AT fE ik Mz D,

B HETA 1k 3B — B0 58 4 R 5 00 40 i 2 AR AR T LA
4y Treg, Hii , A Z-2(1L-2) 214 o 55 (CD25) & Treg A
— AN EEARR . % CDAT CD257 T 40564 & T 40 1 bl 2k 1)
ANEURS AT B G B MR R R R T CD257 T fy CDA™
T 4 K88 AN RN A RE S K A= 2 3 B A = 00 B & e
PEBERT . SR, AR A T 9k B 40 0 4 o 4 S B -4 (CT-
LA-4) + Mg 3R 5 A T Z & (GITR) +CD25~ T 40 i W B Xt A
B G VR PR G AR B A AR D BE L BAHE CD25 FElE D REME: Treg
W5 R, e Ah, CDAT CD25™ Treg 3 T b7 ik 4 iF 41 45
CTLA-4" (GITR™, CTLA-4 3y Al GITR $T {4 15 fi % BH
Treg {94 52 0 il D ET . {H & CTLA-4 BFE /N LAY Treg Ml
GITR—CD4" CD25" T %} CD4™ CD25~ T th 47 &5 3 4 3 i1 78
FA U6 HA X 28 43 F 4 Treg 410 ) fo 552 300 41 2 RE b & # 5 22 (0
e EAE . A CD25 HARL, 3 B F 43 F AL R B F Treg
AR T AL ARk 0z v T ok B2 40 i 17 . FoxP3 3 [ 45 £ 1)

* BB H KT AR BRI E SIS W B H (2011-1-040)

) » BT B SO B S R BT, 4

EKARIRAD : A

N EHES:1671-8348(2013)04-0459-03

DNA 256 8 [ 77 L0 6 4 45 25 B0 40 X7 A T 40 A B A 78
P Z R DAY B 5T . 7E mRNA I8 (i K | FoxP3
FALFE AT CD4AT CD25" Treg, 76 CD47 CD25~ T 1 B #k [ 48
JiL X CD8™ T 41 a4 JC W i ik, 76/ B, FoxP3 J& Treg Y
SV A0 B P A R R R R FoxP3 1 S %851 CD4Y
CD25" Treg M L4 T. RMIERMBIR LI FEAK BT
Treg — &l T £0 /it 1 fite 93 200 /0 o B % % 3k FoxP3U'Y . & ik
R, MR 7(L-7) Z M (CDI2TDO R K 35 A F) T4 Treg
At 7] 5 AL G T bk B 40 M OX 4 TR B SR LAy 8 s CDa ™’
CD25" Treg, A fEfS 43 85 1 CD4AT CD25~ T iy Tregh® ., &
. #B4 FoxP3 il CD127 W] GE £ 5 i ofi 4 M X 43 i CD4 "
CD25" Treg,
2 Treg HRKFEFERF RS

B H AT 1k, 78 HBV YR W) By B (9 Treg 7K F- DL K&
Treg 5Pk Z AR B AFAEAM S T2 . — TR HAE
HIWE 5 s . 18 e HBV #5737 3 41 J8 1 50 4% 40 A A0 41 28
CD4™ CD257 FoxP3™ WUt & F I P 5 W S 8 Al e . 0k 5
HBeAg AR . 53 4h— 30 554 T & 2 B 4 18 4
SRR AG PR T 5 B F A A I Treg, 25 3 &k L A
4 B AN R M Treg @& THa- . R 184 2 BT & F112
MR B R EHIFAL NN Treg L THEY . 53 A 5
WAL, P i AU A Treg 5 2 JF 95 7 B 2 (HBV-DNA)
K HBsAg 7K B AT 52 M %, Franzese 217 % 9
P TERE R B A 8RR R B SRR DL A
Treg MR TCH W22 5. Kl HBV J& U (118 / SV I 28 08 iR
SNE ML Treg AAF B T 400 17 (Th17) M5 &, &5 | & 3
Treg/Th17 ) Ho Al 5 7 32 0 Bl 5 2 IEAH G, & HU 938 97
JG B B RFLL A I 2N T A8 2 T R B Treg Sk
[ 2 1 K B 9 B 5 2 19 Treg A0 AL 35 | 3 30 mt . 5
Sh—THT TR B B R B BP0 A T IR I 1 e R A2
Z 5 » Th17 $oam ol 38 i 7] it Treg TR,
3 Treg 5 HBV BtM &M Z

CD4™ CD257" Treg 4l L i 5 %t & & 14 HL IR 1Y b E T
Z IR EAW URR RS 0. HBV YL 18 P 1k AT Ak
5 Treg /- 5 M o B2 it 2 A1 3¢, T 258 03 LT ILA ik 18 & 4R
M. B, Treg A & Al LIS TGF-R.1L-10 K AR K FE/ v T
P2 AFEN-7) 400 A 2-4 (AL-4) , T A 5 e s it &%, 3
W, Treg 2 M4 1200 T 20 M Y 38 58 R0 7% A6, 76 576 2L IR/ B
FASE RS HrIE S N ) FoxP3™ CD4™ Treg 411 Mo 45 it 2 2 3% i
REBE A R0 ) T 6 T 40 i 1 22205 59 Ah IR A 55 5 iF 5T

BB TR A972~) TR B R %L (BUE R BB R 2 AR

B L{E#E . E-mail: cqqinbo@126. com,



460

CD4" CD25" Treg AX BRI ] CD8™ T 41l iy 3 5 . 38 B % 31
43 W TEN-y 45 g B 25 36 MY . 5, Treg AE % 1) il 46
RS NN NI ol N TR R o 0 1
4 Treg EFFHEEZIF

Treg J& Qnfa] B i B ik 5 AE 554 8% Yo B A & 45 L Sy 1y
HREMIWE? Oo %% 3 B8 1% M JF % M 35 IF P 1) Treg, 3 46
Treg MM Z KK AN RIUIF N Treg mRiZBILE FZ
& 4(CCRO Ffafb I T2 7k 3(CXCR3) , H. 5 % & F H fih 52 &
Wy Zik . Jf B CCR4 1 CXCR3 fEF N Treg iR EKT B3
T AME L Treg K F. 78 A AR b, 43 51 BT CXCR3 K&
CCR4 LA S XF Treg % Bt I 1 52 P9 Bz 40 L 1) 52 il 25 SR &
IRA Y CXCR3 BH W B o 2 B B I 5% P9 52 400 | /) Treg
Bk w2 I H 43 B BELIT a4k R F B4R 9 (CXCLY) | it 1k
/L4 10(CXCL10) b Al F B f& 11(CXCL11) 5 CXCR3
P25 4 266 BF P 10 52 P9 B2 40 B 1 Treg R AR /D H & 5%
HWAH CXCR3 %, Erhardt 2% B R 885 5 (5 mg/kg)
I G ERE H (Con A) 43 3l 4b BT 42 T (WT) B CXCR3 B [
RI(CXCR3™TH/NRJE & BB PR B E 3 T ar . ik
FAWRESER (5 mg/kg)Con A ZEHL, 253 WT /N R B *¢
Con A it 52 (T8 3 UM A JIF B 3D 1 CXCR3 ™™ /I B 1
T O A Z MR Con A bB A WT K CXCR3 ™ /MR
9 Treg JF4r Ml 4A A G4 Bt ) WT /N R )5 B4 T (5
mg/kg)Con A b, 5 R A I, WT /N Treg X Con A S
WIFR A R ER I BB CXCR3+ Treg B E £ T
CXCR3— Treg. 74345t Bl CXCR3 A & Treg [ I} Ik 1T # 76 75
5 Con AT Z (Wi B b R EEZAEH .

RAMIFFEAESE . 2 JF 9 3 X 8 11 (HBx) DL — F 71 5 4K i
AR 2 3 40 43 0 CXCLY il CXCLI0™Y [ B, i B 4
TG A M 2 B 2 R T RSN A I ) CXCLY K CX-
CL10 Fik /K TP W REH T & . Bk, 2R R E,
Wit HBx S b F CXCLY.CXCL10 4y . #a 1k Treg [f]
JHF J0E 3 B I 42 HL X6t 6 328 4T M 9 400 skl 55 17 o A T A 5 ML 4R X JHF
RN BE I G LT 32
5 BEHET Treg 5&EFEL

BEAR Treg 718 M & I S8 TS 32 o 72 o R4 E W 1E T
B2 4W T Treg B A BATH A Z V87 K IL-12
JoRE i AAE MR £ 4 BRI S #E (WHYO ) £ B Rk
BT A A1 R L+ 4% BT 4808 B A% R (WHV-DNA) /N F 10" 1)
T4k REEZIRIT IR . 3 W B S W 0 40 1 K WHY
DNA W 8 T IFFEBE e BUIR R RTEHUIR 09 & . 4
WA T A T 5 2k CXCR3 45 4 1k Treg it A
JEF JUE DA TR A 5 JHF U 6 948 TS 52 . R YT WD T A 4k BURF N
FoxP3" ik ¥ F R, i 4 A~ H JG, Jo R & + %k R W
FoxP3™ & 2 [ #L, 1M i 2 B N 1 FoxP3™ I B B 28 46 2k
KRR X, e RO IL-12 B A R e T
Treg M GBEMHI/E . Sprengers FP- MR TR Z Tk
FIRIT LA S TN A B E Y Treg B 2 7 K B 107 T IR i
A& 25 TE N A ALY Treg To 22 5, BB R IT WY IEAT TC I 24 B
I Treg B HF0n 15 0, 100 0 220 21 £8 38 o 1 03X — 1% Ol 3 i
] Treg A figJ& T 4 K 1697 R Z WAL Z —.
U g N ST 0 1% HBsAg /9 DNA Z2 1, JiF i CD8*' T 1
SR [ B CD4™ CD25™ Treg [ T JIE 32 i K 5T %% % Jin JF 0 11
CD8" T i . Furuichi 4™ 6 /N 4R P9 9 CD25" T 41 fifg 7
Se SR G i 4T DNA ZE T B I MR s 21 i HBV 455 T

Dikopoulos

FTREF 201352 A% A2 5% 44

AR LA ST T A0 S e . PRI 2R 45 3 A g B [
I REAL I Treg 4 ML AE . AT REAR AT FF 22 A T 20 g B 24 S B
T A7 ] T 42 1 7
6 B =

Treg MEEMFNINREL AR Z T Wi Lt — P HHF . 7L
YT 98 0 3 SR I > Treg 38 ok I8 35 G 82 K2 B 2 AL 146 £ 435 7E —
AHIXFEE WP BOR S W0 S B TR RIS AETE. Treg
FA 0 BE - AT E G AL A BE A S0 B8 B0 RS A A T 2 B IR
B2 dt HBV — A8 B e i 7 00 . (H )2 . S B00s Ja 4
Hd: Treg (YR TAE AT I 75 233 UL S0 7™ 5 9 45 475 » 2
{E A8 1Y ) L

SE

(1] Bgdise. CBF skt Fnim R M. 3 h. db e AR B AR
AR AL, 2006 :157-163.

[2] Shevach EM. CD4" CD25" suppressor T cells: more
questions than answers[]J]. Nat Rev Immunol, 2002, 2
(6):389-400.

[3] Shevach EM. From vanilla to 28 flavors:multiple varieties
of T regulatory cells[J]. Immunity,2006,25(2) :195-201.

[4] Weiner HL. Induction and mechanism of action of trans-
forming growth factor-beta-secreting Th3 regulatory cells
[J]. Immunol Rev,2001,182(10):207-214.

[5] Kingsley CI,Karim M, Bushell AR, et al. CD25" CD4"
regulatory T cells prevent graft rejection; CTLA-4- and
1L-10-dependent immunoregulation of alloresponses[J]. J
Immunol,2002,168(3) :1080-1086.

[6] Billerbeck E,Blum HE, Thimme R. Parallel expansion of
human virus-specific FoxP3- effector memory and denovo-
generated FoxP3" regulatory CD8" T cells upon antigen
recognition in vitro[ J ]. J Immunol, 2007,179 (2):1039-
1048.

(7] FEAL3C. CD4 CD25 3845 £ T ik B 40 g S AR G A e 91 1)
B R, I PR B8 2% 75, 2005,23(2) : 157-159.

[8] Takahashi T, Tagami T, Yamazaki S, et al. Immunologic
self-tolerance maintained by CD25(+)CD4 () regulato-
ry T cells constitutively expressing cytotoxic T lympho-
cyte-associated antigen 4[J]. J Exp Med, 2000,192(2)
303-310.

[9] McHugh RS, Whitters M]J, Piccirillo CA, et al. CD4 (+)
CD25(+) immunoregulatory T cells: gene expression a-
nalysis reveals a functional role for the glucocorticoid-in-
duced TNF receptor[J]. Immunity,2002,16(2) :311-323.

[10] Bennett CL,Christie J, Ramsdell F,et al. Immune dysregula-
tion, polyendocrinopathy, enteropathy, X-linked syndrome
(IPEX) is caused by mutations of FoxP3[]]. Nat Genet,
2001,27(1) .20-21.

[11] Ebert LM, Tan BS, Browning J, et al. The regulatory T
cell-associated transcription factor FoxP3 is expressed by
tumor cells[ J]. Cancer Res,2008,68(8):3001-3009.

[12] Banham AH. Cell-sulfate IL.-7 receptor expression facili-
tates the purification of FoxP3" regulatory T cells[J].
Trends Iramunol,2006,27(12) .541-544.

[13] Yang G,Liu A, Xie Q. et al. Association of CD4" CD25"



FTREF 201352 A% 4255 44

FoxP3" regulatory T cells with chronic activity and viral
clearance in patients with hepatitis B[ J]. Int Immunol,
2007,19(2) :133-140.

[147] Xu D, Fu J,Jin L. Circulating and liver resident CD4"
CD25" regulatory T cells actively influence the antiviral
immune response and disease progression in patients with
hepatitis B[ J]. ] Immunol,2006,177(1) ;739-747.

[15] Wang Q,Zheng Y,Huang Z,et al. Activated 1L.-23/1L-17
pathway closely correlates with increased FoxP3 expres-
sion in livers of chronic hepatitis B patients[ ] ]. BMC Im-
munol,2011,12(2) :25-28.

(167 XEA 2= 0 2, X0 2 , 45, 92t HBV &Y W35 % T 40
/K K FoxP3 5 CD127 K3k R R MBI ] s
5 R PR B 2 2% &5, 2010, 24 (1) 1 21-23.

[17] Franzese O, Kennedy PT, Gehring AJ, et al. Modulation
of the CD8" T-cell response by CD4" CD25" regulatory
T cells in patients with hepatitis B virus infection[ J]. J
Virol,2005,79(6) :3322-3328.

[18] Koay LB, Feng IC,Sheu MJ, et al. Hepatitis B virus(HBV)
core antigen-specific regulatory T cells confer sustained re-
mission to anti-HBV therapy in chronic hepatitis B with acute
exacerbation] J|. Hum Immunol,2011,72(9) :687-698.

[19] Zhang JY,Song CH, Shi F. Decreased ratio of Treg cells
to Th17 cells correlates with HBV DNA suppression in
chronic hepatitis B patients undergoing entecavir treat-
ment[ J]. PLoS One,2010,5(11) :e13869.

[20] Bochtler P, Riedl P, Gomez I, et al. Local accumulation
and activation of regulatory FoxP3" CD4 TR cells accom-
panies the appearance of activated CD8T cells in the liver
[J]. Hepatology,2008,48(6) :1954-1963.

[21] Franzese O, Kennedy PT, Gehring AJ, et al. Modulation
of the CD8" T-cell response by CD4" CD25" regulatory
T cells in patients with hepatitis B virus infection[ J]. ]
Virol,2005,79(6) :3322-3328.

[22] Oo YH, Weston CJ, Lalor PF, et al. Distinct roles for

. g% J‘ZB. .

461

CCR4 and CXCR3 in the recruitment and positioning of
regulatory T cells in the inflamed human liver[J]. ] Im-
munol,2010,184(6) :2886-2898.

[237] Erhardt A, Wegscheid C,Claass B,et al. CXCR3 deficien-
cy exacerbates liver disease and abrogates tolerance in a
mouse model of immune-mediated hepatitis[ J]. ] Immu-
nol.2011,186(9) :5284-5293.

[24] Yu Z,Shuo W,Jing W,et al. Hepatitis B virus protein X-in-
duced expression of the CXC chemokine IP-10 is mediated
through activation of NF-B and increases migration of leuko-
cytes[ J]. J Biol Chem,2010,285(16):12159-12168.

[25] MA&rar, T A, KT, 2. 180 S TUAT & 3 40 A i 204~
40 s b ¥ Ak 7 TP-10 R Mig ik K H 5 T RIGIT
MRIE S AR LT o B 52 N B 355 2007, 27 (4) ; 285-
288.

[26] Crettaz J,Otano I, Ochoa-Callejero L, et al. Treatment of
chronic viral hepatitis in woodchucks by prolonged intra-
hepatic expression of interleukin-12[J]. J Virol, 2009, 83
(6):2663-2674.

[27] Sprengers D,Stoop JN,Binda RS, et al. Induction of regu-
latory T-cells and interleukin-10-producing cells in non-
responders to pegylated interferon-alpha therapy for
chronic hepatitis B[ J]. Antivir Ther, 2007,12(7):1087-
1096.

[28] Dikopoulos N, Riedl P, Schirmbeck R, et al. Novel pep-
tide-based vaccines efficiently prime murine “help”-inde-
pendent CD8" T cell responses in the liver[J]. Hepatolo-
gy+2004,40(2) : 300-309.

[29] Furuichi Y, Tokuyama H, Ueha S, et al. Depletion of
CD25"CD4" T cells(Tregs) enhances the HBV-specific
CD8" T cell response primed by DNA immunization[ ] ].
World ] Gastroenterol,2005,11(24) :3772-3777.

(Wi B #7:2012-09-01 & [a] B3 .2012-10-11)

HEIILAREAY TREBERRER

Ay R AR ZOWR
(FEREAXFWEILEERIPER 400014

KGR AT AU S WALR SR
doi;10.3969/j. issn. 1671-8348. 2013. 04. 042

2001 4, [ bR 05 BF 55 <5 (TASP) BE 37 7 08 19 8 - 9%
I 5 2B A4 BT TE AR 2L 2R AR A5 R O B A DR SR RS R 2 AR
BT 8 L 45405 AR TSI SR il i Y 1 BE AR 0 T R AZ R RE
8 AP 24 AN RE A7 DA FE A 78 8 B A 36 7 R I 14 4 e o 2%
R ST O =3 S TRE C I B 4 Sl 'R =0/ R N

» BB ERN LA R R AR RS T AR IUH (2011-1-071).,

PHEM T/, 2 @BWMEHE,E-mail: ZhengXL003@163. com,

XEkFRIRAD : A

N EHE:1671-8348(2013)04-0461-03

AR BRI A 3 2 JLEAT P AR . I K R 52
R LG 7 JL Y A B A « SR A 1 )
SRR I E 5 40 o K 2L Y PR IR 3 L
AR T 5 FIOE A WD BRI L 0 S R
L P 7 o0 B 0 28 T S T B SRR LA

EE B v R UL I (1988 ~)  FE T A L, 32 2 DA S I R 7 L



