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ABSTRACT: Regulatory T cells (Tregs) are a subset of CD4°T cells with immune-regulatory function which were discovered in re-
cent years, such as Th3 and Trl cells, the immunosuppressive effect can be exerted through prouducing a variety of immunosuppressive
cytokines, which play an important role not only in maintaining the immune tolerance, but also in preventing autoimmune diseases.
Among these Tregs, CD4'CD25'Tregs are widely concerned because of their unique mode of action and functional characteristics. In
recent years, the effect of CD4'CD25"Tregs in the pathogenesis mechanism of RA and the use of CD4"CD25*Tregs in RA treatment has
received wide public attention from people. It is considered that their decrease in the number or dysfunction is closely related to the
pathogenesis of RA. RA is characterized by progressive joint damage. Early stages of disease progression are defined by capillary forma-
tion, hyperplasia of the synovial membrane. Established RA exhibits cellular infiltration, pannus formation, cartilage degradation and
bone erosion, and eventually induces the joint deformity and dysfunction. Here is a review of the research progress of CD4"CD25*Tregs
in RA.

Key words: Regulatory T Cells; Rheumatoid Arthritis

Chinese Library Classification(CLC): R593.22 Document code: A

Article ID:1673-6273(2015)05-988-03

CD4'CD25'Treg & — i EL A Ho 8 18 15 RN S i 4 i VE A Y
T YA A, P9 ELA G Gu S VR, ZE R bLIER B B s
PRI Y & Az UL 75 SR AR T 52 R0 g8 SR 1) 1815 7 T 0 %
VT ZMNEA S SHRUAN A B HFE . RA JE—Flvk
DB A SE TV IS RE o R, LIS HERR £ 6T R o0 £
FURHIERY F B e M B I R R R 5 T 1A F: 19 e
PESHARDC, BRI, Treg 7EE XU ICTT 4 1Y A Bl e
WEAE R, ARG5S ITAER ST CD4'CD25 ' Treg 78 RA FF )
WFgTit B E— g, Lot — 2858 RA BEI7 4T F .

1 CD4°CD25'Treg 42
FR4E Treg 20 A% S U5 AN 434k AN [R) AT LKL 43 SR 9 2k

*ILETH  ERK QAR ER A FIE (30972739)

B, O RSk Treg(nTreg): KR CD4'CD25 Treg 7 M i N 434k
R R RIL IL-2 24K o B, B CD25 43+, I R ik%y
SVER 5 N F Foxp3 (LSkotk / 3 B2 bR B2Uie 5% 3% X ), b
Treg = 23 = 41 it 1] A9 kA RS2 T 4908 B9 3% Ak 534
B, TEBE [ B e sy 1 A AR . © 5 31 Treg
(iTreg): ZEAME Ik L 4141 1, CD4'CD25 Treg £ 71 47 S5 il
A E I T (IL-10 TGF-B %) 55 T o 7 LA #4546
CD4'CD25'Treg™, = Z 414§ Trl  Th3 4Ujfi LA J CD8" 7P T
Mfifl(CD8 Treg),, i 4t Treg 3 %L1 i M il v 40 i I 19 7
ORI PRI T B, CD8 Treg X FI £ 2t CD4'T 4
JELA AN TG, I R0 i B R HE R S

YR TR BT (1985-), 0, B ge A, EBRFIT 51 KRS , HiG : 13946012749, E-mail : zyn1466@163.com
ASEIRIER 207, 2o, BATREEI, EEHFFT )5 1) XIS , B-mail: lyang323@hotmail.com

(sch H499:2014-04-28  #:32 H1Y:2014-05-23)



REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.5 FEB.2015 + 989 -

2 CD4'CD25'Treg B % 18 5 HLE

CD4'CD25'Treg 25 i = Fh iR K IF ARV EH . ©
A A S . WF5ERI, CD4'CD25 Treg FEARSIMY)
AT MR B 2 5, ool i B R 5 S s
IFEH 52 A (GITR) R 4H i 7 T 94k £ 240 fifa AH DG4 5t 4(CT-
LA-4) 7EA FHM SIS R R T EEAEM, —BIAH,
GITR F 2] Treg $2UHEKIES , T CTLA-4 322 E 217
W e RI/ER o AZEF/N L CD4'CD25"Treg 4 1fi ¥ 2% 35
CTLA-4,CTLA-4 530% 408 L[ CD80/CD86 454 , #iiil f5
5300 1) 338 2 ARA N A L, T 0 425501 4 L P T RETL, @) 43
P 2 ML PR A A - 40 IL-10, TGF-B T IL-2 45 | X S6 4 i
HFH) 1255 Treg (el #2 . HF58 k3, TGF- %2
1 TU 85 19 /0 BRUPHD i i 200 R R 42 2 R Pk e ks R v R 25 50 A
T ,nTreg 7 CD4 HPHMEANA Y HL Bt KB, A58 ik &
BRI/ N B AE 1 Br G g3 R B4 422 ik the T 5 T 5 | 7S 8 R N
7 i A TGF-B 3 R0 FE T4 st CIA /N TIRTT I,
ALEEI R HSCTT R 1) & &, IR 3] Foxp3 136k £
® ) IL-2 & —Fh g s (55, CD4'CD25'Treg |1y CD25 43+
J& IL-2Ra 4%, H7E CD4'CD25'Treg I 55251k , L BEIE 53000
AMAEZE GRS & TL-2, PO R0 4N A A A 5, ®) Rk Fe 5
PG S I Foxp3: Foxp3 J& H B /A A Treg B3R Mi%e S MEAR
O REE A TE CD4'CD25 Treg P, A2 IEALRAS B R , 16
HEBU LR A HEEZEH . BRI AL
CD4'CD25'Treg Fil CD4'CD25Treg |33k Foxp3, HIERI &
thiE Rk, RIHHEN Foxp3 J& CD4'CD25'Treg & 4% S il
Y E BRI,

3 CD4'CD25'Treg 5 RA kmHLEIRI< R

RA & —Ffi WL LA 22 018 M T 46 S RrAE Y 1 B e
PP , S D BN ZE AL T B0 1 S  ME AR 2 3 RA
R TELNTE SIS A 1M CD4'CD25 Treg (W41 i B A
S /b 3 H Foxp3 193635 W IE# X IRALUIR™; 15 2 7R N
HPEIIAIESE RA B Treg 3Rik iy CTLA-4 Wi ygi/b, H
CTLA-4 WA A N OV E TG BRI, I BRI SE 45 58 AT LU 1
RA W % & 5 CD4"'CD25'Treg M 40 ffd 3% Ifii Foxp3 I
CTLA-4 [FRB UM, A H b ™ 52 1 LA E & 1Y)
ST LIRE i Treg MIMHIVE WSS , 22 RA R4
KI1E A o

TOLL #£5Z {4 (Toll-like receptors, TLRs) & T-—FffgE i1 1]
SEAAR AETE AR e 5 R I P G2 7 T K 4 T AR L 5T
FW Treg 4N b e HbE3k TLRs, #4755 7T 20 Treg (Y2
€, Caramalho £ 4R G T/ A CD4'CD25'Treg ik $&
Pk TLR4  TLR5 . TLR7 &% TLRS, i LPS(TLR4 1] HMZ'S)IIJ
WO A M S e W 0 iR EC B G R MR SR B RE . AN A
CD4'CD25'Treg £ LPS HIl )5 fitg B . 384 5 000 ] we s 240 it
ByZhfE, IAEHE S BT, Oberg 25U S AR FE 1) 21 B 418
BH(TLRS IYBCHA)REAEHEHE N Treg 41K I Foxp3 3Rk
Hahn . Forward US4 & TLR7 u] DL i 14 $2 %5 CD4'CD25'Treg
ANART TL-2 SRS BRLM TG E o SCABIFFE R, A0k
72 FI(HSP)60(TLR2 {1y N IR ML) E HI T A CD4'CD25'Treg

¥ TLR2 J5 , Al {#J5 35 % CD4"CD25Treg 1 CD8T 4 fifu i1 il
DIREIFRIGTR M, IL4h, Hackl 45 ™Hf 5 TLRs i AT L3 i 4
P DC 45y IL-6 SE4NAR A F [ 3AE T Treg Z0fE, TA
Treg AR ME T NAEAY GRBEMHITHRE, X LA FTLERE
W], TLRs 7EXS 53R ELHI 55 CD4°CD25'Treg WYL BE 7 Tl A 5 T &
AR, AT LAE i B R R R 5 CD4'CD25 ' Treg (1)
GIEIHE
Th17 28 2 —FE LU 40 Wb IL-17 S 4FERY CD4'T 41 i,
AJ 35 IL-17A IL-17F IL-6 %¢ S AE AU L R, © A I %
WY, S RA GBI M OGS rh B s 234 IL-172; Th17
41 i () BE 3R 34 i F1 CD4°CD25 Treg 41 i Hr R [ A% JiF 2% (1)
Th17/Treg 4NffI LIRIAT , 7E RA (&AL P EEZ e,
Cao SFPIXF RA A KN Treg BFFTIT & 3L, RA F 5 Y
I CD4'CD25 ' Treg ik 54N A b o 238 & , i EL
FERSMERREMSI SN P T A0 MRS FE . BEHEI, 7R850 T 3l
1] CD4'CD25'Treg £ i 4 MN&E LT 7% 1) 9 AE FR AL LA FE il 150 &
&, IS EME 1 CD4°CD25'Treg B FL %, {H&,RA
BH JRERS M CD4'CD25 Treg AR ARG £  HAIARE
Pl vt , PR B RA FBE B8 R R AT AE 5 2 b
CD4'CD25*Treg AU K, 4 IL-6, TNF-a %, Horf TNF-a
AT LAZRIR T Treg Ay TNFRIL, A i foff 35 1745 S5 4 4 J I5) —+
Foxp3 Wikl , s A5 W0 Treg 21 L i M Th B, 754 WF
XM, S CD4'CD25 Treg £ TGF-B 19155 T 1l LU 4k
3 CD4"CD25'Treg, {H7E IL-6 F1 TGF-B 1L [F/EF T~ , Tho 41
Ja4x 1) Th17 2075 161434k , AT LATERR Treg A Hag R,
TGF-B 7E RA ZIRHLHI T AER, — B A6 A
B, BIEE IR Treg LR AR #E Angi b doge Il s & vp
KAEREAEH . Z AT WS nTreg ZEARSMNELA 1 B 40
MAE/ER, MEkEAFRME, A TGFB FS K
CD4'Foxp3*Treg(iTreg)7E {44 MisEL A5 1 il i B 4 i () 1, 9
BEIMH CIA AR, I ELIX R il /E FH RO 7E IL-6 774E
HE L T AR FEAE , Tl nTreg 76 IL-6 FA7E MBI FHIK 2T
AR FIRT, 25 1 3] iTreg R4 CIA X U B 40 M Az i 2
RME LT nTreg, X AR RIRATFI iTreg K451l RA 1Y
YIRS S A B B TR AR
FIFRBL R PR Treg RIAYT RA IR — EHA&AZ AL
Xk, mIEAVREW, ¥ HSPT0 £ {7 B29 5 S 1
CD4"CD25Foxp3*Treg LA M CD4'CD25LAG-3*Treg i 4k % #%
B A SRS TR/ BUS Y R 58K S e il 78
FH AT RS 2B AR OGS 28/ BRI 4 JR P,

4 FEAEYHF BT P RER

AR AE MR 2R X S IR R R BL L T AR Y
TR HE L TNF-oo 2599 B0 FH 2 A R85 1 e PRAE IR B 17
TS PERRAS 2 TR . BRAERESE R, 5T TNF-o Y697 )5
B RAE JRr R TNF-o S5 AEVEANMI IR 7 25080, A1 I
Treg B4 S AT DI REULAF LIRS , i BLHERT, $T TNF-o 254
AR YT VR AT REd o #2077 A=, TP &2 48
R LI AN 2 i) A1) 691, B4 Treg HOA ] D) BEAS
VIR s (A5 XA IFTER W, 0 B 2B TNF-o 25903377
Jei AR TL-17 84 B B B A Sl 25 1 e ™1, e e 7oA
4 B85 B H AR 250 TNF-o 1097 5 A U2 0l 2 17



+ 990 -

REYESHE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.5 FEB.2015

8, B B AR 2 5 G R K, IXABARIR AT, B BT TNF-o 24
YRG0 IL-17 1697 RA W REUS A7 A998, eAh, IE4ER
CTLA-4 {4475 A RIBTEL PG 76 RA A7 s i
TR, RS TERIS | CTLA-4 Bk & 25 1 By B ml L)
il B PRI Treg AUARAYGTE AL, (RFSE & B0, PR T 2 RA &
HHZ 12 BT PEEARYT IR AL PRAE IR 8 e , 1
HAME M TL-17A 323 1 2RI Foxp3 (3R W1 =
ROl 30— &% ML AR R BT B P 5 X6 Th1/Th17 436 16 i 4 i &
HEZREH, HXF RA GRS /EHZE L% E Thl17/Treg
A 1] A 2R A 1T SE B o

5 &iE

JLA HEIA Treg iWFFE U T HR#ERE, (HCT Treg
FOVE HIBLAR] LA KA RA BB DI FHATS R i — 2D AR50, A A
RA B R H B e MR R )67 rh A 21 S B HT o

& # 3 R (References)

[1] Buckner JH. Mechanisms of impaired regulation by CD4'CD25’
FOXP3" regulatory T cells in human autoimmune diseases [J]. Nat
Rev Immunol, 2010, 10: 849-859

[2] Lahoute C, Herbin O, Mallat Z, et al. Adaptive immunity in atherosc-
lerosis: Mechanisms and future therapeutic target[J]. Nat Rev Cardiol,
2011, 8: 348-358

[3] Langier S, Sade K, Kivity S. Regulatory T cells in allergic asthma[J].
Isr Med Assoc J, 2012, 14: 180-183

[4] Curotto de Lafaille MA, Lafaille JJ. Natural and Adaptive Foxp3‘Reg-
ulatory T Cells: more of the same or a division of labor? [J]. Im-
muntiy, 2009, 30: 626-635

[5] Pukhal'skii A L, Shmarina G V, Aleshkin V A . Regulatory T cells:
modern approaches to optimization of their numbers [J]. vestn Ross
Akad Med Nauk, 2011,(8): 24-33

[6] PaustS, Lu L, Mc Carty N, et al. Engagement of B7 on effector T cells
by regulatory T cells prevents autoimmune disease[J]. Proc Natl Acad
Sci USA, 2004, 101: 10398-10403

[7] Ouyang W, Beckett O, Ma Q. Transforming growth factor-beta signal-
ing curbs thymic negative selection promoting regulatory T cell de-
velopment[J]. Immunity, 2010, 32: 642-653

[8] Park MJ, Park HS, Cho ML, et al. Transforming growth factor 3-trans-
duced mesenchymal stem cells ameliorate experimental autoimmune
arthritis through reciprocal regulation of Treg/Th17 cells and osteo-
clastogenesiscells[J]. Arthritis Rheum, 2011, 63:1668-1680

[9] Von Boehmer H. Mechanisms of suppression by suppressor T cells [J].
Nature Immunology, 2005, 6: 338-344

[10] Sakaguchi S, Miyara M, Costantino CM, et al. Foxp3+ regulatory T
cells in the human immune system [J]. Nat Rev Immunol, 2010, 10:
490-500

[11] Morgan ME, van Bilsen JH, Bakker AM, et al. Expression of FoxP3
mRNA is not confined to CD4'CD25regulatory T cells in humans [J].
Hum Immunol, 2005, 66: 13-20

[12] Suciu-Foca N, Manavalan J S, Scotto L, et al. Molecular characteri-
zation of allospecific T suppressor and tolerogenic dendritic cells: re-
view[J]. Int Immunopharmacol, 2005, 5: 7-11

[13] Ryder LR, Woetmann A, Madsen HO, et al. Expression of full-length
and splice forms of FoxP3 in rheumatoid arthritis [J]. Scandinavian J
Rheumatol, 2010, 9: 279-286

[14] Flores-Borja F, Jury EC, Mauri C, et al. Defects in CTLA-4 are asso-
ciated with abnormal regulatory T cell function in rheumatoid arthritis
[J]. Proc Natl Acad sci USA, 2008, 105:19396-19401

[15] Caramalho I, Lopes-Carvalho T, Ostler D, et al. Regulatory T cells
selectively express toll-like receptors and are activated by Lipopoil-
saccharide[J]. J Exp Med, 2003, 197:403-411

[16] Lewkowicz P, Lewkowicz N, Sasiak A, et al. Lipopolysaccharide-ac-
tivated CD4'CD25" T regulatory cells inhibit neutrophil function and
promote their apoptosis and death [J]. J Immunol, 2006, 177:
7155-7163

[17] Oberg H H, Juricke M, Kabelitz D, et al. Regulation of T cell activa-
tion by TLR ligands[J]. Eur J Cell Biol, 2011, 90: 582-592

[18] Forward N A, Furlong S J, Yang Y, et al. Signaling through TLR7 en-
hances the immunosuppressive activity of murine CD4°CD25" T regu-
latory cells[J]. J Leukoc Biol, 2010, 87:117-125

[19] Zanin-Zhorov A, Cahalon L, Tal G, et al. Margalit R, et al. Heat
shock protein 60 enhances CD4'CD25" regulatory T cell function via
innate TLR2 signaling[J]. J Clin Invest, 2006, 116:2022-2032

[20] Hackl D, Loschko J, Sparwasser T, et al. Activation of dendritic cells

via TLR7 reduces Foxp3 expression and suppressive function in ind-

uced Tregs[J]. Eur J Immunol, 2011, 41: 1334-1343

Metawi SA, Abbas D, kamal MM, et al. Serum and synovil fluid lev-

els of interleukin-17 in correlation with disease activity in patients

with RA[J]. Clin Rheumatol, 2011, 30:1201-1207

[22] Himer L, Balog A, Szebeni B, et al. Role of Th17 cells in rheumatoid

arthritis[J]. Orv Hetil, 2010, 151:1003-1010

Nistala K, Wedderburn LR. Th17 and regulatory T cells: rebalancing

[21

—

[23

—

pro-and anti-inflammatory forces in autoimmune arthritis[J]. Rheum-
atology (Oxford), 2009, 48: 602-606

[24] Cao D, Malmstrom V, Baecher-Allan C, et al. Isolation and of regula-
tory CD25'CD4'T cells from the large organ of patients with rheuma-
toid arthritis[J]. Eur Immunol, 2003, 33:215-223

[25] Xavier V, Geoffrey S, Peyer E, et al. TNF down-modulates the func-
tion of human CD4'CD25'T regulatory cells [J]. Blood, 2006, 108:
253-261

[26] Zhou L, Lopes J E, Chong MM, et al. TGF-beta-induced Foxp3 inhi-
bit T (H) by antagonizing ROR gammat function [J]. Nature, 2008,
453:236-240

[27] Kong N, Lan Q, Chen M, et al. Induced T regulatory cells suppress
osteoclastogenesis and bone erosion in collagen-induced arthritis bet-
ter than natural T regulatory cells [J]. Ann Rheum Dis, 2012, 71:
1567-1572

[28] Van Herwijnen MJC, Wieten L, Van der Zee R, et al. Regulatory T
cells that recognize a ubiquitous stress-inducible self-antigen are
long-lived suppressors of autoimmune arthritis[J]. Proc Natl Acad sci
USA, 2012,109: 14134-14139

[29] Alzabin S, Abraham SM, Taher TE, et al. Incomplete response of
inflammatory arthritis to TNFa blockade is associated with the Th17
pathway[J]. Ann Rheum Dis, 2012,71:1741-1748

[30] &k %, 54,545 THaAmBE T HE @M KRILR 4 F1k 8
SEGAERIRET K EH I o T am ey 7 all] F R
M 4 %,2012,16: 383-387
Bao Zhi-hui, Li Xiu, Li Yang. The effect of recombinmant human
CTLA-4lg fusion protein on T lymphocytes in active rheumatoid
arthritis patients [J]. Chin J Rheumatol, 2012, 16:383-387



