
2009 1 8 1 Chin J Neuromed, January 2009, Vol.8, No.12009 1 8 1 Chin J Neuromed, January 2009, Vol.8, No.1

T (regulatory T cell Treg)
T

CD4
+CD25

+Treg
Treg

-3 (forkhead winged helix transcription factor-3
Foxp3) Foxp3 CD4

+CD25
+Treg

(multiple sclerosis MS)

CD4
+CD25

+Treg MS
CD4

+CD25
+Treg

Foxp3

CD4
+CD25

+Treg
CD4

+CD25
+Treg

CD4
+CD25

+Treg CD4
+CD25

+Treg
Treg

1. CD4
+CD25

+Treg CD4
+CD25

+Treg
Treg Rafal [1]

CD4
+CD25

+Treg CD4
+T

T (T cell receptor
TCR) (major
histocompalibity complex MHC)-

CD4
+T

CD25
[2] Klein [3]

CD4
+CD25

+T

2. CD4
+CD25

+Treg
T CD4

+CD25
+Treg IL-2

- (transforming growth factor TGF- ) IL-10
CD4

+T Foxp3 Treg

[4] IL-6 CD4
+CD25

+Treg
[5]

CD4
+CD25

+Treg
CD4

+CD25
+Treg CD4 CD25(IL-2 R)

T -4 (cytotoxic T
lymphocyte-associated antigen 4 CTLA-4)

(glucocorticoid-induced tumor necrosis factor
receptor GITR) TGF- CD122 (IL-2 R) CD103 Foxp3

-1(programmeddeath-1 PD-1) CD28

-3(1ymphocyte activationgene-3 LAG-3)
- 1 (neuropilin-1 NrP-1)

CD4
+CD25

+Treg [6]

CD4
+CD25

+Treg
CD4

+CD25
+Treg

[7] (1)CD4
+CD25

+Treg TCR
(2)

CD4
+CD25

+Treg CD4
+CD25

+Treg
CD4

+CD25
-T

(3) T
T MHC (4)

CD4
+CD25

+Treg
CTLA-4 CTLA-4

B7 T
[8] CD4

+CD25
+Treg

(IL-10 TGF- ) IL-10 TGF-
CD4

+CD25
+Treg [9]

Foxp3
Foxp3

CH [10]

T (nuclear factor of
activated T cells NFAT) - B(NF- B)

CD4
+CD25

+ T Foxp3

T -3
R744.51 A 1671-8925(2009)01-0098-03

Association of CD4+CD25+ regulatory T cells and Foxp3 with multiple sclerosis YU Zhou, LI
Zuo-xiao. Department of Neurology, A ffiliated Hospital of Luzhou Medical College, Luzhou 646000,
China

Key words Regulatory T cells; Foxp3; Multiple sclerosis

DOI 10.3760/cma.j.issn.1671-8925.2009.01.030

646000

98

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/


2009 1 8 1 Chin J Neuromed, January 2009, Vol.8, No.12009 1 8 1 Chin J Neuromed, January 2009, Vol.8, No.1

1/Runt 1 (acute myeloid leukaemia 1/
Runt-related transcription factor 1 AML1/Runx1)
Treg CD25 CTLA-4 GITR
IL-2 IL-4 - (interferon- IFN- )

[11 12] Foxp3
/ (histone acetyltransferases

/histone deacetylases HAT/HDAC)
[13] CD4

+CD25
+Treg

Foxp3 CD4
+CD25

+Treg
[14]

Foxp3 CD4
+CD25

+Treg CD4
+

CD8
+T Foxp3 Foxp3

CD4
+CD25

+Treg CD25

[15] CD4
+T

Foxp3 ( )Foxp 2(Foxp3 )
[16] (1) Foxp3

CD4
+CD25

+Treg
(2) Foxp3 (3)

CD4
+CD25

+T TCR Foxp3
mRNA CD25

CD4
+CD25

+Treg Foxp3 MS
MS

MS

T

Lutton [17] MS
Th1 /Th2
CD4

+CD25
+Treg Th1

Th2 MS
(experimental autoimmune encephalomyelitis

EAE) CD4
+CD25

+Treg

Foxp3+CD4
+CD25

+Treg Foxp3 mRNA
CD4

+CD25
+Treg EAE

CD4
+CD25

+Treg EAE
[18] 2005 Haas [19] MS

CD4
+CD25

+Treg
MS T

MS
CD4

+CD25
+Treg

Huan [20] Foxp3 MS
Foxp3 MS

CD4
+CD25

+Treg Foxp3
CD4

+CD25
+Treg

CD4
+CD25

+Treg MS

CD4
+CD25

+Treg Foxp3 MS

CD4
+CD25

+Treg MS

CD4
+CD25

+Treg
MS IFN- GA
MS

CD4
+CD25

+Treg Foxp3
Chen [21]

Foxp3 CD4
+CD25

+Treg Foxp3 CD4
+CD25

+Treg/
CD4

+CD25
-T EAE

CD4
+CD25

+Treg CD4
+CD25

-T
Foxp3+CD4

+CD25
+Treg

CD4
+CD25

+Treg EAE
CD4

+CD25
+Treg

CTLA-4 GITR
Treg

Pede [22] IFN- MS
CD4

+CD25
+Treg
IFN-

IFN- MS Andres [23]

IFN- 1a MS Treg
3~6 IFN- 1a MS

CD4
+CD25

+Treg
CD4

+CD25
+ CD4

+CD25
+GITR+Treg

IFN- Treg
GA 4

(myelin basic protein
MBP)

MBP GA
Foxp3 T (effector T cell Teff) Treg

[24] EAE GA
CD4

+CD25
+Treg Foxp3 Treg

GA EAE
Treg GA EAE

CD4
+CD25

+Treg
Foxp3 MS

CD4
+CD25

+Treg
CD4

+CD25
-Treg

Foxp3 CD4
+CD25

+Treg
T MS

[1] Rafal P, Piofr K, Leszek I. Peptide specificity of thymic selection

of CD4
+CD25

+ T cell[J]. J Immunol, 2002, 168(2): 613-620.

[2] Fehervari Z , Sakaguchi S . Development and function of

CD4
+CD25

+regulatory T cells[J]. Curt Opin lmmunol, 2004, 16(2):

99

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/


2009 1 8 1 Chin J Neuromed, January 2009, Vol.8, No.12009 1 8 1 Chin J Neuromed, January 2009, Vol.8, No.1

203-208.

[3] Klein L, Khazaie K, Von Boehmer H. In vivo dynamics of

antigen-specific regulatory T cells not predicted from behavior

in vitro [J]. Proc Natl Acad Sci USA, 2003, 100 (15):

8886-8891.

[4] Zheng SG, Wang JH, Gray JD, et al. Natural and induced

CD4
+CD25

+cells educate CD4
+CD25

- cells to develop suppressive

activity:the role of IL-2, TGF-beta, and IL-10 [J]. J Immunol,

2004, 172(9): 5213-5221.

[5] Dominitzki S, Fantini MC, Neufert C, et al. Cutting Edge:

Trans-Signaling via the Soluble IL-6R Abrogates the Induction

of FoxP3 in Naive CD4
+CD25

+T Cells[J]. J Immunol, 2007, 179

(4): 2041-2045.

[6] Yi H, Zhen Y, Jiang L, et al. The phenotypic characterization

of naturally occurring regulatory CD4
+CD25

+ T cells [J]. Cell

Mol Immunol, 2006, 3(3): 189-195.

[7] Sakaguehi S . Naturally arising CD4 regulatory T cells for

immunologic self-tolerance and negative control of immune

responses[J]. Annu Rev Immunol, 2004, 22(4): 531-562.

[8] Kataoka H, Takahashi S, Takase K, et al. CD25
+CD4

+regulatory T

cells exert in vitro suppressive activity independent of CTLA-4 [J].

Int Immunol, 2005, 17 (4): 421-427.

[9] Strauss L, Bergmann C, Szczepanski M, et al. A unique subset of

CD4
+CD25 high Foxp3+ T cells secreting interleukin-10 and

transforming growth factor-betal mediates suppression in the tumor

microenvironment[J]. Clin Cancer Res, 2007, 13(15): 4345-4354.

[10] Lopes JE, Torgerson TR, Schubert LA, et al. Analysis of Foxp3

reveals multiple domains required for its function as a

transcriptional repressor[J]. J Immuno1, 2006, 177(5): 3133-3142.

[11] Bettelli E, Dastrange M, Qukks M, et al. Foxp3 interacts with

nuclear factor of activated T cells and NF-kappa B to repress

cytokine gene expression and effector functions of T helper cells[J].

Proc Natl Acad Sci USA, 2005, 102(14): 5138-5143.

[12] Ono M, Yaguchi H, Ohkura N, et al. Foxp3 controls regulatory

T-cell function by interacting with AML1/Runx1[J]. Nature, 2007,

446(7136): 685-689.

[13] Li B , Greene MI . Foxp3 actively represses transcription by

recruiting the HAT/HDAC complex[J]. Cell Cycle, 2007, 6 (12):

1432-1436.

[14] Williams LM, Rudensky AY. Maintenance of the Foxp3-dependent

developmental program in mature regulatory T cells requires

continued expression of Foxp3 [J]. Nat Immunol, 2007, 8 (3):

277-284.

[15] Roncador G, Brown PJ, Maestre L, et al. Analysis of Foxp3

protein expression in human CD4
+CD25

+ regulatory T cells at the

single-cell level[J]. Eur J Immunol, 2005, 35(6): 1681-1691.

[16] Allan SE, Passerini L, Bacchetta R, et al. The role of 2 Foxp3

isoforms in the generation of human CD4
+ Tregs [J]. Clin Invest,

2005, 115(11): 3276- 3284.

[17] Lutton JD, Winston R, Rodan TC, et al. Multipul sclerosis etiologic

mechanisms and future directions [J]. Eur Neurol, 2004, 52 (3):

162-168.

[18] Matsumoto Y, Sakuma H, Kohyama K, et al. Paralysis of CD4
+CD25

+

regulatory T cell response in chronic autoimmune

encephalomyelitis[J]. J Neuroimmunol, 2007, 187(1- 2): 44-54.

[19] Haas J , Hug A, Viehover A, et al . Reduced suppressive

effect of CD4
+CD25

+ high regulatory T cells on the T cell immune

response against myelin oligodendrocyte glycoprotein in patients

with multiple sclerosis[J]. Eur J Immunol, 2005, 35(11): 3343-3352.

[20] Huan J, Culbertson N, Spencer L, et al. Decreased Foxp3 levelsin

multiple sclerosis patients[J]. J Neurosci Res, 2005, 81(1): 45-52.

[21] Chen X, Oppenheim JJ, Winkler-Pickett RT, et al. Glucocorticoid

amplifies IL-2-dependent expansion of functional FoxP3+CD4
+CD25

+

T regulatory cells in vivo and enhances their capacity to suppress

EAE[J]. Eur J Immunol, 2006, 36(8): 2139-2149.

[22] Pede PD, Visintini D, Telera A, et al. Immunomedulatory efects of

IFN-betala treatment alone or associated with pentoxifyline in

patients with relapsing-remitting multiple sclerosis (RRMS)[J]. J

Interferon Cytokine Res, 2005, 25(8): 485-489.

[23] De Andres C, Aristimuno C, Las Heras V, et al. Interferon

beta-1a therapy enhances CD4
+ regulatory T cell function: an ex

vivo and in vitro longitudinal study in relapsing-remitting

multiple sclerosis [J]. J Neuroimmunol, 2007, 182 (1-2): 204-

211.

[24] Hong J, Li N, Zhang X, et al. Induction of CD4
+CD25

+regulatory T

cells by copolymer-I through activation of transcription factor

Foxp3[J]. Proc Natl Acad Sci USA, 2005, 102(18): 6449-6454.

( 2008-07-25)

( )

100

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/

