53255 6 B R R 2R (AR BRE M)
2012 4 6 ACTA UNIVERSITATIS MEDICINALIS NANJING (Natural Science) —745—

CD4'*CD25'Foxp3*: 5 SLE =& tHXH Treg tr&

wES wedl, TR REHE Fueag

(IR ERICEMAE Y SRR TS BT 2100292 M ER B ERERUERL, TIH BT 210029)

[ E] BB .5 RZRSEML PRI (systemic lupus erythematosus , SLE ) I35 FRTE ShAH 5 A JE 35 T 41 I8 (regulatory T cell
Treg)brii, Fik 40 B 1IEH N SLE 5 40 A i 5442 41 g (PBMCs ), I = 8 3 2041 IR (floweytometer, FCM) K3l CD4 1
CDS T V. #E () CD25 Foxp3 #ik, M4 T 4l Foxp3'/CD4'T CD25'Foxp3*/CD4* Foxp3'/CD4'CD25" Foxp3'/CD8* . CD25*
Foxp3*/CD8*, J Foxp3*/CD8*CD25* 1 tLAHAE 1L , K H 5 SLE %9 1% sh 54X (SLE disease activity index, SLEDAI) . $i-dsDNA FH
PE KMA C3/C4 KRR L LTE 1eG /KT RS 3 OG0 s | T AnMai /b Biaw)/ BRI CR . SR O5IEW AMIL,
SLE 3% T 408 CD4*CD25*/CD4* U {EJCH ks, {Hrp/EJF SLE BFEAMNE M T 40 Foxp3*/CD4* .CD25'Foxp3*/CD4*  Jr
Foxp3*/CD4*CD25 LU {1 .3 F R, 355 SLEDAT S k1% ; Hirh CD25Foxp3*/CD4* L HIA 5 SLE HIHt-dsDNA FEE kMMA €3/
C4 IKTREAS MG 1eG AR R A S AER0) & B | Al /b B8 % (B T R o B 3 s @QSLE &3 CD8* T 41l
th CD25* Foxp3HE Lb il WA S ydi 2l A /5 BE 16 s SLE B3 Foxp3t/CD8'CD25* L filid /b {15 SLEDAI Tt 45
1 LA CD25'Foxp3E R Treg #riakk, iT AW S W i SLE S35 CD4* Treg FEAE R BRI , - S80T0 st S DhRE S mL A 2
PAFHYIAHE, oK CD4CD25 Foxp3 VPR AT Treg Rl % B SLE % %5 R RRIRS BA —E MIGIRSHME,
[XBIA] 30RRE; REM:; AT 410 Foxp3
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CD4+CD25*Foxp3*.a marker of Treg related to SLE pathogenesis
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[Abstract] Objective:To investigate markers of regulatory T cells in the pathogenesis of systemic lupus erythematosus (SLE).
Methods : Peripheral blood mononuclear cells (PBMCs) were isolated from SLE patients and healthy donors;Flow cytometry (FCS)
was used to detect the expressions of CD25 and Foxp3 in CD4 and CD8 T subsets and analyze the changes in the ratios of Foxp3*/
CD4*,CD25"Foxp3*/CD4*, Foxp3*/CD4*CD25", Foxp3*/CD8*,CD25Foxp3*/CD8", Foxp3*/CD8*CD25*,and their relationships with
SLEDAI, anti-dsDNA antibodies, complement C3/C4,serum IgG , kidney damage and leucopenia. Results: (D) Compared with healthy
donors, the percentage of CD25* cells in CD4*T cells did not change significantly in SLE patients,but the ratios of Foxp3*/CD4*,
CD25*Foxp3*/CD4* and Foxp3*/CD4*CD25* significantly reduced in patients with mid- and high-active SLE,and the ratios were also
negatively correlated to SLEDAL Particularly,the ratio of CD25*Foxp3*/CD4* in SLE patients was related with anti-dsDNA antibody,
decrease of complement C3/C4 and increase of IgG;and the reduce of CD25'Foxp3*/CD4* ratio was remarkable in SLE patients with
renal damage or Leucopenia and patients in initial disease stage. 2 Foxp3* cells ratio of CD8* cell population was similar between
SLE patients and healthy controls,except that the ratio of Foxp3*/CD8*CD25* decresed in mid- and high-active SLE patients, but had
no relationship with disease activity. Conclusion: CD4*CD25*Foxp3* is an important marker for evaluation of regulatory T cells, which
reflects the deficient quantity of Treg,and might reflects the deficient function of Treg by the relationship between the cell percentage
and SLE disease activity,immune disorder and tissue lesion. The study confirmed that CD4*CD25"Foxp3* as the marker of Treg is
significant for evaluation of immune system functional status of SLE patients in clinical.
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ZAEPELLBERHE (systemic lupus erythematosus,
SLE) J&—Fiig Ik H B ety , HAT S 2= il KR
R, HRIRHLRUTI A . HHAY SLE &AL
il BT A RN A B S 52, R
RPN A B RVPE T 4HHOFN B 40 Y S s, E I
PR A BB S AMA SN 3 620 i N A
FIHURR & RGE, IZIE PR BRI,
TR ME T 408 (regulatory T cells, Treg) 7E 9 15 92
PETH 52 7 T HZAEH] B 7E SLE 45 3 B ey
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1.1 x%
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ZWFRAET, HEBR A I LA G 22 G ol i i
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5~9 S NIRPBETE B, =10 20 Ry b/ EETE Bh

TEH X RRA 29 4], Sk F RS At R R S fa Rk
TR AR L RN R T VT DX A gl A e 1 R RS A
ByEYAER 28 & 4 23 W, 5 6 4], A [ B
REPESE IR s, 3 JCIR YL o
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JL 53 B (R TBD AWK K e by ) s iR +h 2%

I (D-hank’ s ) AARSZE % H B,
12 Fi#k
1.2.1 SLE &4 44

¥ SLE BB H LUF Jrikardl . O sk 4
ARG shitk FEEETE sk /E RN s (5 R AL
H IR R st ) 4 @FHT dsDNA PRI 2%
A3 B dsDNA LA BHAE LRI B 20 ; B4 i 375 b
& C3/C4 K44l . I AMA C3/C4 K IEH A
(C3:0.9~1.8 g/1;C4:0.1~0.4 g/L) FIZKFEREARLH (C3
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FAL(> 16.0 g/L) ; @A TC B MEHF 434 . EHi gl
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M IR AT T dsDNA HLAAKS I | i 75 #MA (€3,
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% B g o T AR — BE BE I R A 3 O e B, et
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SRS et | M7 TG s Bk A B et
123 AX @A T ik kR

AP IMARAS SR A < TR R 4 I X IR A2 1
SLE H AN E# KM 4 ml, & T HF 2905 iR
515 NAME LA 4% 21 Jfd (peripheral blood mononu-
clear cells, PBMC ) [ 435 . K FH SR M2 52 A e o
JE 5 P BRS040 B 40 PBMC; FCM AN T 240 ifg
CD25* Foxp3 WA . O 134 PBMC 40 i B i H %
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AT 2RI A T @A e bR AR S AR sl
[0 HEAS 20wl 4°CHEDEIFE 30 min; @LIYL (AR
MR IE TR, 1 500 r/min B0 S min, F FiE,H
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W 45 AR A G2 R VE T 1 500 r/min B0 5
min, 5% [, BE 11K;© £KZ 100 pl (4RI
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0, 4°CHROEIF T 30 ming @ E 4505 H L2 i
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FIAREE, HSLE &% CD4'CD25/CD4* b ia s
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22 P EESLE &4 CDA'T o fee ¥ Foxp3*ém bk
BlRY 3 2B & F CDACD25 B# | L5 &3
ERAME

X} SLE K IE % A PBMCs #f 17 CD4.CD25,
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1
Figure 1

*P < 0.05;C;SLE 4N I

SLE B HME I Foxp3*/CD4* il A8 16 1 H 580 s sl 56 &R

The variation in the ratio of Foxp3*/CD4" in peripheral blood of SLE patients and its relationship with disease activity
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Figure 2 The variation in the ratio of CD25'Foxp3*/CD4* in peripheral blood of SLE patients and its relationship with disease activity
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Figure 3

The variation in the ratio of Foxp3*/CD4"*CD25" in peripheral blood of SLE patients and its relationship with disease activity
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— 431 CDACD25 WA T 4 i 77 ) Foxp3
TR R AETE S SLE B35 CD4*CD25 WA T 41
JiflH Foxp3 ik B EH L | FKI N CD25 Foxp3*/
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PEHH (K 4B), 5 SLEDAI JCAHENE(r = —0.43,P >
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2.3 SLE %% 1A f CDA'T 2 e CD25+Foxp3+ém
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AR E FAak

CD25Foxp3*/CD4*(%)

SLE & /M Ifl CD4T 40l Fh CD25*Foxp3*4fi
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1 CD25Foxp3 4l [ 73 R FEARIE 5 16 AKF- 1 &
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15 1oG 2l 2 B 2R T IS 1eG /K FIEH A (K
5B) ;-5 ML #MA C3/C4 KRR A&, 28R
C3.C4 /K F N 4050 A Il CD4*T 4t il CD25*
Foxp3 4 LI AE 1 43R5 MA TE 5 41 10 250800 (19
A (18 6A), H CD25Foxp3'/CDAHl 5 €3 #MAk
FRIEFAE (E 6B),

Foxp3*/CD4"CD25 (%)

A:SLE 4N Il CD25- Foxp3*/CD4*T ttfﬁJ HIZEfL, “P < 0.05;B:SLE ¥ 4N Ifil Foxp3*/CD4*CD25 T b Bk, P < 0.05,
&4 SLE #BFAME I CD25 Foxp3*/CD4*LLFIFNT Foxp3*/CD4CD25 Ll i) 2R fk
Figure 4 The variation in the ratio of CD25~ Foxp3*/CD4* and Foxp3*/CD4"CD25" in peripheral blood of SLE patients

A 4.5 -
4.0 1
3.54
3.0 4
2.54
2.0
1.5
1.0 1
0.5 1

CD25*Foxp3*/CD4*(%)

HT dsDNA(-) HT dsDNA(+)
(n=18) (n=8)

A:SLE BEHT dsDNA (+) 4L FHT dsDNA(-) 4 CD25Foxp3*/CD4* LAY HLAS, *P < 0.05;B
2 CD25'Foxp3*/CD4* LLBIRY ELEL , “P < 0.05,
&5 SLE & 4MNAlM CD25 Foxp3*/CD4* H il (A8 Ak S 5 470-dsDNA Il T 1eG K TFIIR R

Figure 5 The variation in the ratio of CD25'Foxp3*/CD4" in peripheral blood of SLE patients and its relationship with anti-dsDNA antibodies or with
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Figure 6 The variation in the ratio of CD25'Foxp3*/CD4" in peripheral blood of SLE Patients and its relationship with complement C3/C4
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Figure 7 Relationship of the ratio of CD25'Foxp3*/CD4* in peripheral blood and clinical characteristic of SLE
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P /b | HeBIE 1%UAF , HIE® N5 SLE Z 8310
Z 5 (BHRARIN ) AL SLE /8 B s 4 E il
CD8'CD25'T ZHMI A H Foxp3 it bl (& 8),
{HY SLEDAI JTeAHME(r = -0.15,P > 0.05)

25 7

sk

204 .

154

101

Foxp3*/CD8* CD25*(%)

IEH AN SLEDAI<9SLEDAI= 10
(n=29)  (n=12) (n=14)

“P<0.05,
%8 SLE #EHME M Foxp3*/CD8CD25 Ll 78 1k,
The variation in the ratio of Foxp3*/CD8*CD25* in
peripheral blood of SLE patients

Figure 8

34 8

SLE IRIRFRMZHE, Fr s B ae e
LI K ZHARE B0, BRI TEF 2
BR PR RGEB NR R RE, KA
70%H) SLE FEAT FIESE , JL-F R EAEE Nk |
P /INE B R I S — AR BB, S A
RS TUE 2 TG TURHAMASE AT R B i 3 1) 32

BHLH], M DRI F 2 SLE F e 5 A
Z—o 25 95%1 B AT H BT BRI R W
VLT DU /NG AT SLE 5 1M v P s 3R 1
LgG X T2 EEAME, T3 1gG IgA IgM 3
A TR, UL 1gG A, 1gG 783F SLE B LA
OB MIAE SLE B8 7 B R F B IEAE AL 5 m] W,
IeG MIUTAR, HAR 3L F 100%, H. TG JLELE &
AEARIE TR B R I JLREE K, A, — BB AH G 1 f e
2R T SLE A2 Wi ARG s -t HE
SR X, PPt dsDNA B8 TPk Hikm —
P, & SLE priitk A Bk, 7e A 0L %
SLE 2 Wi e S ; LB A B S5 s ik e — 3,
15T BE BT dsDNA PR A B 7R £8 3890 155 A XA
| HUGE2  MZEfRUIPT dsDNA FUIAH B n] T [%
HEWRIEHR , MR G YIE S FMATE el
Mg C3/C4 K- R EIEFE M AL, [FIAT, SLE &
HAME L BRLT AR | AR R . 1 A PR
Ry 32 S PR 2 A R A A AR T, A ok 4
JRLRT T 40 B4 8 T 5 20 40 M A0 /NS ) ARG A A
TP = WA T A M E A, T il
PRLT AN A R KRR T
Treg J& A P 2 1Y fo (AL, X SLE 119
IR ER R R IR, T Treg HOA L FI D) AE
BRFE PTBEJE SLE &4 | &R H Z A 2 — 10,
CD4 *CD25 *Treg Y 5 ic £ & Foxp3,CD127",
CD49d" GITR . 4iffiE T 4HIAHEHT)F~4(CTLA-4),
Wi R 5 5% 2% 5 3 1 ik R 3K B8 Y F A2 4 (GITR),
CD60L"#" Neuropilind,CD122,0X40(CD134), TNFR2,
I EL 2080 FE 4 3 (LAG-3),CCR4,CCR7 and CCR8
S0l FLrr Foxp3 & M1 T 40 D Be s 1 1) i
WhrcY)Z —. CD8Treg ARic# 4% CD25 Foxp3,
CD45RO* .CD122* .CD103* .CD152*, CD28- 4§ 1,
Foxp3 P forkhead/winged-helix HF N T RGN R i
HFEAE T AL ok Xpl1. 23~Xpl3. 3, &4 114
VA N BEAR ST Foxp3 FE R i S BN
Scurfin 2 [, H XK SR TELE 14 C2H2 FFFE 4514 Fl 5
RIRTIBE (F IR AL E AN T SR G MR 45 1 Z
[[])3 > FZER Y RE L5 B B, Foxp3 J& CD4*
CD25 95 ME T A RE 5+, = 5% CDh4
CD25 VA5 M T A & B MR, SEIMZ 0 CD4*
CD25*A 5 PE T A & Al A s Thig 1, 78
Foxp3 FE K 28 AR sl i b /N B P 34 & B 1 T 240
L, [RIE, Foxp3 Skpé /N EREY CD25*T i HA IE
H /NI E T AR S MRt X e g



—-752— Mo BE OB Ok o

53255 6 M
2012 4F 6 A

HBULEI T Foxp3 FELAERFIE T ME T 40T R o ke
A PEE PEAE L

R4 CD4ARI CDS'T 4 il &R A7 7E Treg I RET
#f 10 CD4'Treg J& H HIAFFAS LA Z T 76 H
B i 52 P S BAVE ] . BT Treg HUARAR MR SGE
—,%F SLE Treg M H AN 57 45 AL A7 7E— 1Y
L, B AR BN SLE BE R CD4*
CD25'Treg JCit /AU iR T REAR A BLFG, B CD4*
CD25"Treg (& CD4*T 4H % Lt [, [l o I A s
) ) A RAALR 16171 3 A e o s AR A1 5 5 1Y)
TESNRR R R IEARSG, (It A/ DT R REUER] SLE
HhJE I CD4*CD25*T 40 & A8 B i k2 HL 5 9%
WG S OG , XA L AR SY R SLE 3 CD4*
CD25*CD127 %345 1 T 40 i 5 1F F XF B AH e
T EES  AFRIEBURR TR Foxp3 731K
WF5E SLE B Z KN CD4*CD25F1 CD8*CD25Treg,
It 5 SLE i1/ i sk | I R 26 B S S 46 3 48 b ¢
PEBEAT IR, , MR B2 M T 407 SLE (1%
e BB RERIFE R

ARLER BN, PEEE SLE BE CDAT 41ferh
Foxp3 4i i tb kb, I 2R A F CD4*CD25*
7, Foxp3*/CD4* .CD25*Foxp3*/CD4* Foxp3*/CD4*
CD25* e AIE4 80 s AR EL 2 F |, BT sh i SLE
Sz iE sk CD25Foxp3'/CD4* Foxp3*'/CD4*
CD25* 41 Jifd Lt 51 331 55 1E % A AHIE . Foxp3*/CD4*
CD25 *Foxp3 */CD4 * Foxp3 */CD4 *CD25 * [t ffi] 5
SLEDAI £ A, JuHJE CD25'Foxp3*/CD4* HAE
590 dsDNA PR L35 #MA C3/C4 AKFBEAI | il i
IgG K3 B A G s SLE S AN AR AL A B ik
PEL CDAT 1 CD4*CD25 Foxp3*T 4 i LL 5 T [
BN B $E78 CD25'Foxp3/CDAFT KLY Treg 1)
Bt/ DI REB P 15 PR G058 25 LT3 B0 I PR s B4
TR, XG5 AR TR AN LA IR T 4
ML RES 5 T IRIE B SE A28 B R AE
SLE SRR IR ETHE, &t K2
BT, ELAE R R B AR A2 ) | fe
PHIZ555 , 2% SLE &S AL (4 BIF 57 45 S i il 5
M, ABFFORE IR &9 AN 1 S H R
H W24 Hor K a7 (s 1 A [l =& 13
R (WS RGN E) . PISH BRI
st RS E S SLEDAT 4 (12.0 + 2.5)%%;
AR, E2 BB S BN 3 s
N ,F¥ SLEDAT (8.9 + 4.2)7r, PIZHAHLLEL, ¥)
K HHE CD4A'T 1 CD4*CD25 Foxp3*T 4 Jifd L 151 i 5

RTHEi24, B8 CD4*CD25Foxp3*/CD4* H i 5%

R R TGS UG, T SLE A CD8*

T 4 CD25* Foxp3 3EHE H AR WL HH s /b, 2

=25 A Foxp3 #aEH #] CD8*CD25*Foxp3 4l ifs

I I s v /8 S Bl PR SLE 83 Foxp3/CD8”

CD25 H B, (H5IEEhPEICR, X —45 RN

CD8* CD25*Treg 7£ SLE 1 [ {E H v GE N 41 CD4*

CD25*Treg .3 .

ABFFELAE SLE BH M NIESE T CD4°CD25"
Foxp3*T 4 IV RF A7 7L, FEAMBA WS RE T
CD4*CD25 Foxp3*T 4L WAFHUAEAE, F NI X
WlE—Fh Treg,%*ﬂ1$#ﬁiﬁ9@ﬁ‘%ﬂ—l‘_jﬂ’w(gﬁ
P& FGER A T R AR A S R A A,
Foxp3*T Y LA — rE AR SR TIRERY Treg, £ " HESE
HiEAY Treg, HL 2k 1T RE A 18 A S RE 40 1 155
REARAEN . A SCEE A, CD4"CD25 Foxp3*T 4 i
WA AR ARG S M SLE BECE A E I b i 2 R
5, 45 SLEDAT ARG . P BN SRt 4 Mg
A e A UEEME AT RO DI RETE Treg AOFEN

B2 AW R SLE [ # K 4 CD4°*CD25*
Foxp3‘Treg . Z I/ 5P TH sk . e DIRE L
Al B A VAR OC, U] CD4°CD25 Foxp3 Treg
16 SLE B RN &8 T EZEMIEM, MWLl CD4*
CD25'Foxp3*VEA Treg BYFR 2 A T I AR A I BE R {4
B SLE B IR PE T AR s , AT DAAE 35 B
DT 17 7 1 4 i RO R F R
[(BE k)

[1] Tenbrock K,Juang YT,Kyttaris VC,et al. Altered signal
transduction in SLE T cells[J]. Rheumatology (Oxford),
2007,46(10):1525-1530

[2] Kassi E,Moutsatsou P. Estrogen receptor signaling and its
relationship to cytokines in systemic lupus erythematosus
[J]. J Biomed Biotechnol,2010,2010;317452

[3] Rhodes B,Vyse TJ. The genetics of SLE:an update in
the light of genome-wide association studies [J].
Rheumatology (Oxford),2008,47(11):1603-1611

[4] Bonelli M,Savitskaya A, Von Dalwigk K,et al. Quantita-
tive and qualitative deficiencies of regulatory T cells in
patients with systemic lupus erythematosus (SLE)[J]. Int
Immunol, 2008 ,20(7) :861-868

[5] Leslie M. Regulatory T cells get their chance to shine[]].
Science,2011,332(6033):1020-1021

(6] FI3C, 3k #, #HEI, . IEH ASMNE M CD8+
CD25+T 4 i MV 1) 508 e HL AR B R - 3k i w0 20 A
g8 (). B ER R4 (F SRR ,2007,27



55 32 4 6 3]
201246 A

AL . CDA'CD25 Foxp3*: 5 SLE PRHE oY Treg Frik -753—

—

(10):1092-1097

Urowitz MB,Gladman DD,Tom BD,et al. Changing pat-
terns in mortality and disease outcomes for patients with
systemic lupus erythematosus [J]. Rheumatol,2008,35
(11):2152-2158

Hochberg MC. Updating the American College of Rheuma-
tology revised criteria for the classification of systemic lu-
pus erythematosus[ J]. Arthritis Rheum,1997,40(9) ;1725
Mudd PA,Teague BN, Farris AD. Regulatory T cells and
systemic lupus erythe- matosus [J]. Scand J Immunol,
2006,64(3):211-218

Matarese G,De Rosa V,La Cava A. Regulatory CD4 T
cells:sensing the environment [J]. Trends Immunol,
2008,29(1).12-17

Lu L, Cantor H. Generation and regulation of CD8* regu-

dependent developmental program in mature regulatory T
cells requires continued expression of Foxp3[J]. Nat Rev
Immunol ,2007,8(3) :277-284

Zheng Y ,Rudensky AY. Foxp3 in control of the regulato-
ry T cell lineage[J]. Nat Immunol,2007,8(5) :457-462
Bruinsma M,van Soest PL,Leenen PJ,et al. Keratinocyte
growth factor improves allogeneic bone marrow engrafi-
ment through a CD4*Foxp3* regulatory T cell-dependent
mechanism[ ] ]. Immunol,2009,182(12) :7364-7369
Miyara M, Gorochov G, Ehrenstein M, et al. Human Foxp3*
regulatory T cells in systemic autoimmune diseases [J].
Autoimmun Rev,2011,10(12) :744-755

Novak J,Lehuen A. Mechanism of regulation of autoim-
munity by iNKT cells [J]. Cytokine,2011,53 (3):263-
270

latory T cells [J]. Cell Mol Immunol,2008,5 (6):401- (18] #X-Filr, b3/IMEE, Zem1 57 48, CD4*CD25*CD 127 T 4iifity
406 TERGEMELLBEARIE TG S0 B R i Rk ()], h B
[12] Bonelli M, Savitskaya A ,Steiner CW et al. Phenotypic and Z4ik:,2008,88(7) :453-456

functional analysis of CD4*CD25™ Foxp3*T Cells in Patients [19] Dinesha RK,Skaggsa BJ,Cavaa AL, et al. CD8* Tregs in
with systemic lupus erythematosus [J]. Immunol,2009,
182(3):1689-1695

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

lupus, autoimmunity,,and beyond [J]. Autoimmun Rev,
2010,9(8) :560-568
(WFmB#] 2012-01-07

)(..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..x
M HRIP X ERRFSHES

L BUFA R AT R R A CRLE | BRIR T 200, AT C IR BRI iR T 57

IR FEERFTEILF
2. FREAFS LRI GB/T 15834-1995(Hn si £ FH %) A e AR HEARMHE 3 Ry~ 48
HIYL .

(1) A5 2 D=3 5, JRAE 5577 S0 U 1A= A
(2) PR~ T BUETE

(3) —FLR“—"HTFoRMIEE GEm A A

(4) L TRRERH R,

(5) AMSCHPRIAR AT 5 BEEAR SN SCHY ST B P A - 7,

(AT 2 5 e ARAR)

S S G G P U



