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Abstract

e Uveitis is a clinically common disease. In recent years,
there are more and more evidences proving that uveitis is
organ-specific antoimmune disease. CD4* CD25* regulatory T
cells (Treg) are one of many subpopulations of T cells
with regulatory properties. They play a crucial role in
keeping immune homeostasis, which can prevent the
development of autoimmune diseases and keep self-
tolerance. This article reviews the advances on relationship
between CD4* CD25 * Treg and uveitis.

e KEYWORDS: uveitis; CD4* CD25* regulatory T cells

Tang H ,Cai LP,Zhang Y. Recent advances on relationship of CD4 *
CD25 * regulatory T cells and uveitis. Gugji Yanke Zazhi( IntJ
Ophthalmol) 2011 ;11(3) :450-452

HE

I RS9 S — iy DL AR IRBHEEN | 3 A ORI 22 IR AT Y
WESE AR BE =ML A R b B ZE/EH . CD4 " CD25 "
VAT T YU E T E T g0 R — R ERRHLIAR
IEH pemt 2 A mEAEH , ¢ e S5 anis £
SR ) kA R BA S, Bt CD4 ' CD25 " i
7T Y A A IR A o SR E — S

KRR AT A ; CD4 T CD25 T T 4H iy
DOI:10.3969/j. issn. 1672-5123.2011.03. 022

FELL B0, TR, JRT T 40 M5 A A0 B A8 i ot o 0 . [ B R
BHZeak 2011;11(3) :450-452

058
A AT — 2 AT 3R B A A I L 10 S A0 e J5 it
BRI RR R L, R LB IR B, 2 R AE TR

450

LA B BROIR 5 TR EAE IR TT A KA s BN 2
EE ., BT HARHE AL E 2N, B JoEAE
FIIRIT 7 i o 3 AR R Ol B 22 19 AF 5 I S A 9 2 AL
Ml A b G B HEAEH, CD4* CD25 " /77 T 4
Bf1(CD4 " CD25* regulatory T cells, Treg) JE 15 P T 41 il
(1%) T B A — AT A B SR T A0 B A B S
W AMEIESE T 48R AT 10 LA R AR 38— S 00 ] e 200 i R 1
(R0 U655 TELEREHILIR B B e M i A vp e 4 L
YER . BF9% &P, CD4* CD25 * 75 T 40 X 4k 357 WL 1F
WAL 2 B BB, BBE ST RE b Ay £ 5
B REAR DGR B KA R JBAT 5%, Bsk CD4 ™ CD25 " /7 T
21 5 % A I B BT 9 0 SR — 2k
1CD4*CD25 "% T 48k

HAuZBFZ T 40 B e (R 8 sl iR A B T 28 I
NEITHEE . X LETHATE T 403 T AR 4 HE 3 1k 110 40 it % i
G3F A ) A PR B AR ML 2 S N ) S R,
th,CD4 " CD25 "y T ZHA2 M M T MR Wi 2 —
CD4 ' CD25 " J&75 T 4 Mg il 2 Lk ik i 240 1, Heb d
}5 CD25 (1IL-2 %21k a 5%) , CD62L, CD45Rblow, CD103 _ 4H
MOFEE T WREL A MOAH S 1 4 (CTLA-4) FUBH I R &7
SRR BE B 3244 ( GITR ) , TNFR2 %5 32 18 43 1L S
KA Foxp3,

CD4 " CD25" T 4 A E T 4 — Ff 2 76 B i b 43
b I RARYE CD4 * CD25 * 5 T 40 5 A/ B
HNE CD4A TYM 1% ~10% "7, ERAE AR CD4* T
202 B —B A B R IR AT BR T CD4 T CD25 T 4
A B iR A I A A AN 8 77 A A B M CD4 Y CD25 T
M, CD4" CD25 " /e T AT T T 4000, i H.
XoFF B bk A | 4 it R A A 40 D 1 T RE R AT R
TR, RENE IR IS 1L 515 , LA KA RRRRE i 4 it 1A
FHIE ST, NI X F B TR s SRR A 5 G I
7 o RV AT A 2 A A A1 A i 4 s 4 e TR
F IL-10, TGF-B 25N S M %6

Treg X 4ERFHLIARIE B it 2 HA BEMEH, Fite
FIECR 5 IR AL AN 2 S50 Be M R I & L R TR
5K, T 24 T 4G i o 5 2 R 2 HA A AARAT R I PR
BITHIS: . EZ R B B G Mse , B R 5 58 A R o
B LU B R AR e v, CD4 ' CD25 ' Treg 2 5 AT
FEPHTER,
2T T HERB R WER bR E

SCEG M H B G R A 2 R A R 2% (experimental
autoimmune uveoretinitis, EAU) BU7E L 2V AT 52 A 257
AL G Y PRAEURARY o 2 pl L IS 1 B BT IR R A0 [ (A S-Ag
#1 TRBP interphotoreceptor retinoid-binding protein) ] %5 5
S A A A . /8 EAU P CD4 " CD25 " Treg
YA EEAEH

Takeuchi Z5'® &I, 7EF= 5 Treg i (25 3d LI i
JFTESF CD25 rik) /N A EAU, M3 A s A X 4L
[ H SR B, B B RN T 408 0d 4k 5 8 (43



Int J Ophthalmol, Vol.11, No.3, Mar. 2011
Tel.029-82245172 83085628

www. 1JO. cn
Email ;. 1JO. 2000 @163. com

B BB 5 & EAU, [RIAHASNH S-Ag Al IRBP $38 5 1 Fl
H & RN PE T 4 i BER 5, 43 W IFN-y, X FRH] S-Ag Al
IRBP F 52 M09 T 240 M Wt A7 £, BUUS RE 34 5 IF 0 Wb
IFN-y iEFH L 28 [0) Thl $546 T, BB P Treg 415 A9 XT
H B RN T 40 A ) 8 ) 2 5 AR R G B i 37 i 2
Wt UL, 76 IE H PRk b —28 CD4 ' CD25 * 4i it AE 1R 1)
H EHHUIR Y, Bl AT T 0 s A AT R T B B B T
YN, X PR BEm RSB TH S , v RE AL B B s
PG, N A SR AR . 5 AME EAU B A
IRBP-knockout FEFA= %1 B 22 181328 47 i B B2 A, & PR B iR
iR CD4 " CD25 " 41 il 2 5 19 R X Tl 52 76 EAU &%
Al fie e ) &\ EAE Y-, 7F IRBP knockout /N L H %
P RIREAEAEAR EAU AHSCHY CD25 * 5 T 40 M & #5854
o PR A BN 2 IRBP 45 5 1, W] B 2 38 2k 4 ) o
PR 43 ST TR S 3 A 55 B 8 v LA R S A R0 T 400 it D TG
U] IRBP F5E5 BORLN T A0ATE M . X $2 7 A 484500 1) 1A
5T A AT DR PR AR R 1 EL H BB AR AL
NV T A0 TS 2RI Fh 40 2 R A BAEF

AU F W, CD4* CD25 ¥ Treg 40 M % 5h ¥ % 4=
EAU A9 5 S8 A 7™ 5 F2 5 2 R EAE . Silver %° &
P, % EAU 5 J8%HY B10. RIIT FAAE IRBP BEAT 905 Z /17, JH
AT AR CD25 " Al , BREHE L BE A 5y HoE " E b Ak R
EAU, HXF IRBP () DTH S )7 558 , {H 20 it 47 Jir e S v 44
FE AN PR 73 KR, AR, FE SR Z il #h se 4l ik
) CD4 * CD25 * 4l i B EAU SR PB4 IR, 3 4h b s
TSI S B LAE TR B CD4 T CD25 4 %k i
KIIFTOE #25%, UIH 4L CD4* CD25 " Treg i £
IR AR X b 5 B (H AR HLHI A TE . Uchio 261
RILAREEFS EAU PR 5 BUGIE CD4 425 /N B RE S 6l
EAU &4, T CD8 ANfg, UiHHAF EAU MK, CD4*
0 4 T S B AR, Kitaichi 5 IESE EAU 1K
25 AR Treg 20 a3 22 | BH 1k X6 08 0 55 1 B B R A i
NCAPER N, 16 B EE X B P28 1 6 28 oS 4% Ay IR ¥4
o I TR EE |t n] BEJE 10 i 175 S AR I S B g R
PR SEPERGTE AT T 40k ST

Siepmann %2 K BT 4k 7 B R RGBT 220k 410 i
DC(iDC) S H Y Treg 1T LAE S EAU LA A GBI 37
i IRBP KBRS iDC, B2 F S48 /N, 720 5 A
WL 20 CD4 Y CD25 Y T 4, i 4k i 8% 45 /N UG 15
FHAL BT IRBP G /N, 255 &3, 76 3h ) H IRBP
GPEZ Wit AR FEHS Treg AN, BE B E ] EAU, WRELZS
B R Y Treg 40 224306 TL-10 #2AEFH, b1k
B LPS TEALAYEBE R IR 30 DC R R 7 8 45 /N BB A2
it EAU BT IREP A9 G BE i 52, 30 Fh A8 38 40308 o 1
T UM, & ST T E il fE0E T T 40 M3 78 im0
il CD4 " CD25 4 % £ PR b R4 i) 4 95 Sz i,

Horie 25" % B, BUAL RO K €5 3% bl 40 1355 5 10
CD4 " CD25 " 875 T 4l i 4336 TGF beta 1 5 IL-10 &
PEGPEMGIVER , 2 5%, Sun 25 & B EAU
#Irh Foxp3 mRNA 7K3F-F1 CD4( + ) CD25( + ) Foxp3 ( +)
T 4 M e /N B E A 2 R S 5 EAU R
PEAT TR R M T R PR AT B EAU B BRIV SR
PEMT A7, FHL ] 25838 8 FJ8 CD4(+ ) CD25( +)
FoxP3( + )4’ ""

Terrada 25" FH R8240 18 76 Y A0 10 5507 Jos 25 1
RPUR(HA) @7 —Fh s W RO R B A R, fE i

ARFERS HA R PE T A0S, shaR & A T IR R AE , IR
NIRIE I 322 B R4 MR HA ¢ 5 T 4000, i 25 BR
CD4 " CD25 " 20 Ji fin 203X b 484 , #3 BK 1 S HA 5 53 /9
CD4 " CD25 " T 4 g W RE #2 1l 4 E . KF CD4 " CD25° T 4
Mt 4k 5585 45 IRBP 5 S0 EAU /N, B ELIESY T 40
JBEAH TRBP By T 40 M He 5 &% 1.2, 1L-5 H1 IFN 1
3 T LI Ak A A0 L 2508 BRUBE R 97 /N B EAU & i JF:
HFHIE T 4R35 Ak, Ik SR Zh X B A5 T 4 M fig
i IRBP Szt T ARG 6 Ak , T ELid k56 #2245 EAU /)N
SAEVRAE EAU, PRIt b T3 T5 T 240 Pl T 5B X0 6 7 JBE A
RIPVER . XM #RE W] CD4 " CD25 " 95 T 4RI 7E
Z AT R AR E AR A A AR TR AL T —
oo ) S B
SPET THMEFERRXBEEHXHR

F T A B, CD4 T CD25 " Treg 40 il v] gt i
PIFEZA I VE ], Muhaya 55 %% B AE J5 & M 114 4
5 4% 8 2 o B3 K 9 CD4/CD25 SUPHPE 4L [ S. 8% =
3.7%35.9% (4.2% +7.3% ) ] LLAMNEM[0.9% +1.3% ;
0.2% (0.3% +1.4%), P=0.0001] B & F+ &, Calder
SEUY R IRR R A B R JE A I TR CD4 T CD25 T e
{1l 550 B 2 (HG Al AR 2 ) E N TE 22 31, (B B oK
CD4" CD25 " HBIESM A M (P =0.02) . SfEAk et
PR I S8 5 A L, Bl i A R 58 SR A 5K b CD4”
CD25 Ll 3 £ (P =0.02), ¥ %] IL-10, IL-12,
IFN-gamma , TGF-3 A+, 59E R AE B3 K X IR 2H AH e TL-10
BEED, Klitgaard SOV e 2 R R AR R
I PBMC (M40 ) b CD25 3k & B, 5 1E % A
F,CD25 7 CD4 * 4 1 A9 33k i 3 00, i H AR A 5
Pegpa e R EEAEOC, CD4 ' CD25 " Treg AHMAT 1l AE 2
TS WA PR A T, 2 5 0 A R A T VR
JE T H AT A A B AE T S AL il i 75 22
LT,
4 INES

25 BT AR A RS A LR, CD4 T CD25 " 3 Y
T 240 ] e &2 G HEAEH] . #8725 CD4 " CD25 " Treg 1L
2 [R5 v ) P AL 1 0 8 A 1) 9 (L, FRF B eD4
CD25 " Treg Ay HE [] 1) 5 44 155 98 357 036 97 O ¥, % T 4
58 e HoAl 9 B e e PSR A E R
SE Wk
1 Sakaguchi S. Naturally arising Foxp3-expressing CD25 * CD4 ™ regulatory
T cells in immunological tolerance to self and non-self. Nat Immunol
2005;6(4) :345-352
2 Maloy KJ, Powrie F. Regulatory T cells in the control of immune
pathology. Nat Immunol 2001;2(9) :816-822
3 Paeholezyk R, Kraj P, Lgnatowicz L. Peptide specificity of thymic
selection of CD4 CD25 T cells. J Immunol 2002 ;168(2) :613-620
4 Bacchetta R, Gregori S, Roncarolo MG. CD4 " regulatory T cells:
mechanisms of induction and effector function. Autoimmun Rev 2005 ;4
(8):491-496
5 Belkaid Y, Rouse BT. Natural regulatory T cells in infectious disease.
Nat Immunol 2005 ;6(4) :353-360
6 Takeuchi M, Keino H, Kezuka T, et al. Immune responses to retinal
self-antigens in CD25( + ) CD4 ( + ) regulatory T-cell-depleted mice.
Invest Ophthalmol Vis Sei 2004 ;45(6) .1879-1886
7 Avichezer D, Grajewski RS, Chan CC, e al. An immunologically
privileged retinal antigen elicits tolerance ; major role for central selection
mechanisms. J Exp Med 2003 ;198(11) :1665-1676
8 Grajewski RS, Silver PB, Agarwal RK, ef al. Endogenous IRBP can

451



EfRRRIZE 201 E3 8 HBN#%E FE3H www. 1J0.en
E31%:029-82245172 83085628 EES=F5:1J0.2000@ 163. com

be dispensable for generation of natural CD4 * CD25 " regulatory T cells
that protect from IRBP-induced retinal autoimmunity. J Exp Med 2006

203(4) :851-856

9 Silver PB, Agarwal RK, Su SB, et al. Hydrodynamic vaccination with
DNA encoding an immunologically privileged retinal antigen protects from
autoimmunity through induction of regulatory T cells. J Immunol 2007 ;
179(8) :5146-5158

10 Uchio E, Kijima M, Ishioka M, et al. Suppression of actively
induced experimental autoimmune uveoretinitis by CD4 ™ T cells. Graefes
Arch Clin Exp Ophthalmol 1997 ;235(2) :97-102

11 Kitaichi N, Namba K, Taylor AW. Inducible immune regulation
following autoimmune disease in the immune-privileged eye. J Leukoc
Bial 2005;77(4) :496-502

12 Siepmann K, Biester S, Plskov J, et al. CD4*CD25" T regulatory
cells induced by LPS-activated bone marrow dendritic cells suppress
experimental autoimmune uveoretinitis in vivo. Graefes Arch Clin Exp
Ophthalmol 2007 ;245(2) :221-229

13 Horie S, Sugita S, Futagami Y, et al. Human retinal pigment
epithelium-induced CD4 *CD25 * regulatory T cells suppress activation of
intraocular effector T cells. Clin Immunol 2010;136(1) :83-95

14 Sun M, Yang P, Du L, et al. Increased regulatory T cells in Spleen

452

during experimental autoimmune uveoretinitis. Ocul Immunol Inflamm
2010;18(1) :38-43

15 Matta B, Jha P, Bora PS, et al. Antigen-specific tolerance inhibits
autoimmune uveitis in pre-sensitized animals by deletion and CD4~*
CD25 " and T-regulatory cells. Immunol Cell Biol 2010;88(2) :187-196
16 Terrada C, Fisson S, De Kozak Y, et al. Regulatory T cells control
uveoretinitis induced by pathogenic Thl cells reacting to a specific retinal
neoantigen. J Immunol 20063176 (12) .7171-7179

17 Keino H, Takeuchi M, Usui Y, et al. Supplementation of CD4 "
CD25" regulatory T cells suppresses experimental
uveoretinitis. BrJ Ophthalmol 2007;91(1) :105-110

18 Muhaya M, Calder V, Towler HM, et al. Characterization of T cells

and cytokines in the aqueous humour ( AH) in patients with Fuchs’

autoimmune

heterochromic cyclitis ( FHC) and idiopathic anterior uveitis (IAU).
Clin Exp Immunol 1998 ;111(1) .123-128

19 Calder VL, Shaer B, Muhaya M, et al. Increased CD4 " expression
and decreased IL-10 in the anterior chamber in idiopathic uveitis. Invest
Ophthalmol Vis Sci 1999 ;40(9) :2019-2024

20 Klitgaard TL, Ogard C, Krogh E. Chemokine receptors and early
activation markers in acute anterior uveitis. Acta Ophthalmol Scand

2004; 82(2) :179-183



