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Role of CD4* CD25"¢" Regulatory T cells and FOXP3 in Unexplained
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Abstract ; [ Objective] To detect the proportions of CD4* CD25"" cells and FOXP3 expression in peripheral blood and
decidua of URSA patients and explore the function of CD4* CD25"# cells and FOXP3 expression to maternofetal immunological
tolerance. [Methods] A total of 154 URSA patients from The Department of Obsterics and Gynecology at The Second Affiliated
Hospital of Sun Yat-sen University from September 2005 to June 2006 were recruited to participate in the study. A total of 129
of the URSA patients were in non-pregnant status, and 25 patients were in the condition of early miscarriage confirmed by
ultrasonography. Meanwhile, we selected 50 healthy pregnant women who were undergoing elective terminations were all conducted
during the first trimester and 42 volunteers who were all normal reproductive women in non-pregnant condition as control groups.

Heparinized venous blood was obtained immediately from all study objects and decidual samples were obtained from patients with
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induced abortion, and URSA patients with spontaneous abortion. The proportions of CD4* CD25"" cells and FOXP3 expression in
peripheral blood and decidua were calculated by flow cytometry. [Results] (D In peripheral blood, the proportion of CD4* CD25"#
T cells in normal early pregnant women was significantly higher than that in non-pregnant healthy women and URSA patients with
early miscarriage (P < 0.01), and the proportion of CD4* CD25"#" T cells in URSA patients with non-pregnancy were significantly
lower than that in URSA patients with early miscarriage and non-pregnant healthy women (P < 0.01). But in decidua, the
proportion of CD4* CD25"" T cells in URSA patients with early miscarriage were lower than that in pregnant healthy women (0.62
+ 0.27 vs. 1.41 + 0.31, P < 0.01). @ In peripheral blood, the proportion of FOXP3 expression of CD4* CD25"" cells in early
pregnant women was significantly higher than that in normal non-pregnant women and URSA patients (P < 0.01; P < 0.05). But
the proportion of FOXP3 expression of CD4* CD25"" cells in URSA patients with non-pregnancy had no statistical significance
compared with non-pregnant healthy women and URSA patients with early miscarriage (P > 0.05). In decidua, the proportion of
FOXP3 expression in CD4* CD25"# T cells in URSA patients with early miscarriage were significantly lower than that in pregnant
healthy women (94.3 + 3.1 vs. 97.1 £ 2.2, P < 0.01). [Conclusion] CD4* CD25"" T cells play an important role in maintaining

normal pregnancy and its decrease may involve in the pathogenesis of URSA. The decrease of the proportions CD4* CD25" T cells

in URSA patients is related with the lower FOXP3 expression.
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Table 1 Demographic data of the study objects

(x%s)
Menstrual
Ages
Group cycle
(years)
(days)

335+2.7 292+29
Normal early pregnancy (n =50) 342+34 295+28
URSA with early miscarriage (n=25) 33.8+2.6 29.7+33
URSA with non-pregnancy (n=129) 33.7+28 29.6+34

Normal non-pregnancy (n =42)

2.2 4ME M CD4* CD25* Treg B3R %

B R IR AR AL AL, A
CD4* CD25" T 4l ffd .CD4* CD25'" T 4fl i .CD4+
CD25"" T/CD4* ¥ &g 2 = T IE W K2 0% (P <
0.01); URSA ¥~ 41 /2 & Sh 1l CD4* CD25" T
4l Jfl .CD4* CD25™ T 4 s .CD4* CD25"" T/CD4*
I 35 T URSA KA (P < 0.01); URSA it
PR AN I CD4+ CD25M T 41 fifl }2 CD4+
CD25"/CD4* ¥ i F AL FIE #2210 40 (P < 0.01)
URSA ¥t =4l #2354 Il D4+ D25 T 4l g 5
B R A M 22 R RS 48 (P > 0.05)
URSA K224 % AME Il CD4* CD25% T 41 Jifd 1)
TR W FMFIEW A4 HT (P < 0.01), URSA K
Zh g0 B AR M CD4* CD25™ T 4 il 1Y 253k 5 1F
WARPEAL L 2ZEF LG I2#E L (P> 0.05;
*2),

2.3 BifE CD4*CD25*Treg HIRIA

Wi CD4* CD25"" T 4 fifd J2 CD4* CD25"* T/
CD4* URSA ¥t/ B & W EH M T IEH R0 (P <
0.01), {HEIEE CD4* CD25™ T 4 its — % #H 1L 2% 5
TG (P> 0.05) ; 1% R 204 i fEcD4
CD25"" T/CD4* {2 & T HAMNE I (P < 0.01);
URSA it /=41 8345 i Wi i CD4+ CD25" T/CD4* 5
AN E AR 22 S TE g 4 (P > 0.05; 3% 2),
2.4 4ME M FOXP3 HRIE

1EH L2202 AR I CD4* CD25%: T 4 Jifd rp
FOXP3 353k Ll 4 (95.6 + 3.6) , i T 1E 3 A2
11(92.1 + 3.4) (P < 0.01); 4N 1fi. CD4* CD25™ T
4iiffs 2 CD4* CD25- T 4fi i FOXP3 ik L 71 —
RS Tose T L (P > 0.05) ; URSA i = 4i
BE AR I CD4* CD25" T 4 il .CD4* CD25'™ T
YL DL &% CD4* CD25- T 48 s v FOXP3 ik 5
URSA KRB EMILBEF RRITEEXL (P>
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Table 2 Proportion of CD4* CD25"¢" and CD4* CD25"" cells in peripheral blood and decidual lymphocytes

(%; xxs)
CD4+CD25" CD4+*CD25™ CD4+CD25"
lymphocytes lymphocytes CDh4+
Normal non-pregnancy (n = 42)
PBL 1.12 £0.29 6.45 + 1.47 3.38 £0.81"
Norma early pregnancy (n = 50)
PBL 2.94 +1.2392 10.51 + 1.48Y2 7.93 £2.1997
Deciduas 1.41 £0.31 3.72 +1.31 16.92 +5.27%
URSA with early miscarriage (n = 25)
PBL 1.87 +0.39929 9.94 £2.28V% 5.57 £2.059%)
Decidua 0.62 +0.27% 4.03+1.29 6.34 £2.37%
URSA with non-pregnancy (n = 129)
PBL 0.63 £0.21 6.50 +1.43 241 +0.74

1) P < 0.01 vs. URSA with non-pregnancy PBL; 2) P < 0.01 vs. normal non-pregnancy PBL; 3) P < 0.01 vs normal early pregnancy PBL;

4) P < 0.01 vs. normal early pregnancy decidua

0.05) ; URSA Jii ;= & 4P A 1. CD4+ CD25" T 41
Jirh FOXP3 (i ZRIK LU G T IEH 22 104 (P <
0.05) ;{5 CD4*CD25" T 4ilJfi L % CD4*CD25-T 4
i FOXP3 IR IKE2ZE R LRI E L (P>

0.05) ; URSA K724 /8 3 M Il CD4+ CD25" T
4L .CD4+ CD25™ T 4H s .CD4* CD25- T 4 fifg v
FOXP3 A A3 5 1E H R A2 10 2 AR il AR L3y
ZEFIGATFE (P> 0.05;% 3),

# 3 SMEAMFNEEE AR FOXP3 &Kk b6l

Table 3 Proportion of FOXP3 expression in peripheral blood and decidua ( % ) (xxs)
FOXP3*CD4*CD25"# FOXP3*CD4*CD25"" FOXP3*CD4*CD25~
CD4+CD25" CD4+CD25™ CD4+CD25-
Normal non-pregnancy (n = 42)
PBL 92.1 +3.4Y 394 +25 1.5+£0.7
Normal early pregnancy (n = 50)
PBL 95.6 +3.6 40.1 £2.6 1.7+ 0.8
Deciduas 97.1 +2.2% 39227 1.8+1.3
URSA with early miscarriage (n = 25)
PBL 93.5+3.8% 39.7+£2.1 1.6+£1.3
Deciduas 94.3 £3.1% 389+22 1.7+1.1
URSA with non-pregnancy (n = 129)
PBL 91.7 +2.3V 39229 1.6+1.2

1) P < 0.01 vs. normal early pregnancy PBL; 2) P < 0.05 vs. normal early pregnancy PBL; 3) P < 0.01 vs. normal early pregnancy decidua

2.5 Wi FOXP3 HFRiL

WAL CD4+ CD25" T 4fffih FOXP3 B3Rk Ik
] URSA Ji= 88 W AR T 1EH A0, 25
ALt L (P < 0.01);{H CD4* CD25™ T 4il Jit]
DL K CD4*CD25- T 4ifig h FOXP3 3Rk 2 % TC
Giit i (P> 0.05;%3),

2.6 URSAfiFFEE, EEEZHALHESING
Im FOXP3 HyLb 3k

1EH B ZE 0 4 Wi CD4+ CD25" T 4 g vh
FOXP3 3Rk T HAMA L (P < 0.05) ; URSA it
FRH R IS CD4* CD25 T 4i il rh FOXP3 4%
R AME I P FEA 2 RS (P > 0.05),
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(B T 1B H 2 L R P 9238 (P < 0.01)
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TR IR , T B GF [R) b AR FE AT Y 2R
M T 172 B8 AP 0 I AN B, 97 sk
ANFRAR AR EXER TN T A

PP T M (regulatory T cell , Treg) B9 “ &£
Bl IHINLTIVE R 5] kM G sE i 52 1 =2
R Z B A, BEE R IRA , R I —A
FE#E CD4* CD25* Treg, ‘B 41t TCR /+ F15 5
TEAE LRSI H] CD4* .CD8* T 4 iy IL-2 Xt
DR S RNk, 2R T 40030 T 200 e Ay 86 3 R AL 5 1
H— BB 5, s R R o AR b 5
FEGPET 32 P AERE i R FEE ZAE Y, IEH R
5 CD4+ CD25* Treg % & 3 2 % Y A ¢ ,CD4+
CD25* Treg £ 25 1F # 40 = A1 00 BE AT Ui v
FEAEH ; URSA B3 A AH 2 — 350 5 B IG S
i 52 25 LA 56, TR S e it 52 vk SR FH Y CD4+
CD25* Treg F ik FITHE 5 & URSA &0 1) £ 22
JEPR2 sk s AZE CD4* CD25*Treg H1 L
IE R S U715 DI RE 1Y AUUZ CD4*CD25" T 4
FIEAE T PRk FRATToR FH e O = B hRiC BT
KA HTHAR , 43905 URSA J3g 1B # F 220
1 JOE B AR 2 10 2 i A6 JA Il R B R Y D4
CD25* Treg MY W5~ Hf——CD4*CD25" T 2 Jfd Fl
CD4* CD25™ T i Mu7E i) Rk AT T AHSCHESE , LA
S MER L IT A CD4* CD25* Treg 1£ B JIG S 3 it
Z B GRRERIVER

AHFFE KB, URSA Jii =4 3 AE # R 22 10
AR E I CD4* CD25" T 48 il F1 CD4* CD25" T
ML FRIA P B E & T IEE R AL, XERIE
BRES, Rk — 2 [ o S A S5 AT o e B AR A
YA I AL A Treg H9 51 , T30 CD4* CD25* Treg 1
AN FER T . {HJE URSA B =41 & 1 Ak
JE LA I CD4+ CD25Ye T 41 fifg ik 4 R 1 [ 3%
T IE % L4204 | T CD4* CD25™ T 40 i 5 1F #
RPN R E 2T . XR—a$mEn
CD4* CD25" T 40 M 75 2 457 1F %GR Wik vh A 45 45 &

BLVER  FE AT ORI B T IR RS
Ji i g R SRy RS, TR) B & A e e R T T RE 5
A R Jif 7= A G e e 27, DT 4 W A4 1D 5
1AL YRET CD4* CD25™ T 4i ik i34 i, vl ag X
FIEFEEN T 400, AR LR AT 1EH ,
AR IE # 220 40 F URSA R h Rk e i
H2E5 . R IRAT SR /R URSA R4 B
AR JE I CD4* CD25"" T 21 ffl (1) 3¢ 35 35 I8 F 1B &
RZEH X F W] CD4* CD25" T 21 X 4E H- LA 1)
AR RS A BB X, URSA &1 R 2 B A7
FE CD4* CD25" T 40 i 574 3k I S DI RE 2L
XTT URSA f835 W TR 221 SR 25 7 AH DG K A K A
SEIRIT o

A RSB it B T2 R R RV fifs 22 ] 1 f 2 1R
S R G 88 S IO ) R ity T A B 1 R 3 e 2 A Y
XoF B i G0 B i 52 (4 7 A R0 4 R 2 EE
YEH ., TEARBEGE R, IEH WA e Y CD4+
CD25"" T/CD4* i 3 /& T 40 & 1ML, URSA & 2 I i
[) CD4* CD25"" T/CD4+55 4N J& i AH b G . 3% Tt
L I W E LT IE R A2 A4, $278 CD4*CD25"
T/ CD4 7 Bk JIE Jay 35 (14 75 £k Eb A0 ] i Hh o fim 52 4,
HCJELPA AT RE R CD4* CD25" T 240 Jifd 75 VR A Bt J5E 1)
KT, L e SR 4 76 B it 1 — i s =y 35, — EL i
JEL CD4* CD25" T/CD4* i di/l>, nlfE S 2k A
AN B TE 5 X6 i T 47 B 92 400 1) R B 93 5 % (A
FH, DT e J i 1 28] 2 3o i e B AR HE I, 323K
e g,
3.2 FOXP3 5ERMHEREEEXZEBARRT

B 5 & BLFE SE R F Foxp3 7E CD4* CD25*
Treg 41 B M 28 35 2 1 40 M & ¥4 T 66 (0 i 42, 2
CD4* CD25* Treg A& 8 A RELERF Y — > HH 2275
FLRB) ) ARF5E & P FOXP3 76 CD4* CD25" T 4
P g3k, 78 CD4* CD25™ T 21 fifl b 22 5 54K
fE CD4*CD25 T 4 JL-F- AR Zik,  Khattri 55
N & IR S BUAAR T B/ BRUA A 9 FOXP3* CD4*
CD25* Treg Z0f, SCHFAME M 4r 5Pk LB FOXP3*
CD4* CD25* Treg 40 L5 F- [l 41 /1N B P 255 B2 /N
SO E A H B R E RN, X R B FOXP3* CD4*
CD25* Treg 4N X AERFHLAR Y A RCRAS A HE
B, HUATER RS TAEAER) B B RNPE T 4
Z TN B BUREAN RN, — AR L 5 T
J& FOXP3* CD4* CD25* Treg ZN M I 7E M T A
B RN TE T AR IS AL,
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IR T AR, CD4* CD25% T 41l fitd FOXP3*
eI B SRR et 52 A ¢ AT &
P, IEH 2R A A I CD4 CD25M T 41 fifd p
FOXP3 3k &/ T1E % K22 0% ,URSA it
FEL HEANE I CD4 CD25" T 4ififg vt FOXP3 (1
FRBEMTIER R4, HY5IEERAEL
FH LG TG i 21 25 57 s iX R WTIE % {E UR BT FOXP3 7
CD4* CD25" T 4 it A 25180 . Aluvihare 250
W55 &% BALB/c x BALB/c I BALB/c x C57BL/
6 22 Bl 7B 4H 4 Foxp3mRNA FY 36 1k y ] 44 ok 22
R 1000 £, H [R5 4 i (] 56 PR 260 1) 22 B
Foxp3mRNA EIA T E 25, R Foxp3 £iLM
AR AR SR AT R TS, AN J2 i[RI RR T D i s e
A BEFRATTHEIN FOXP3 1] REAE A 28 4T Uik R 01 H) &
57X CD4* CD25" T A (18757, 1F 5 dL iRy ik
Jif ik — 21 A A S AT S B 15 S R AR L 240 B 3% Ak
1l Treg ZNMLAGIGFEAL, 60T REIS FREARL S T
FOXP3 ik, Mmifii CD4* CD25"" T 211y
FERPE— N I R IR W R TIRE i
FEEE, BEA FOXP3 Ay 3R 38 IR B 21 1E 5 4 224k
A, FRATHEN , URSA B34 I CD4+ CD25": T
YR 10 R I, SRR SR I FOXP3 35 1 B
RIS, DR —25 B | IE 5 LA 0 A i
CD4* CD25" T ZfiJifi FOXP3 A% 1k B 5 T4 A
1M, URSA V=41 3% CD4* CD25% T 41l FOXP3
FEW RS Ah JE I () ek TE R E A R, BT
IEFRAA 2, SRR B RES FOXP3 1 AR fLA Ak
A i B A R L, FOXP3 i A8 i, il CD4+
CD25" T 4 L A dd B2 Jmy 35 21814 £, FOXP3 7 1]
P BRI B IR S E N 52 0 TH AT RE R R A 4 R iR
HEIEH,
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