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Treg) Foxp3 mRNA {3235 gk & BUGRN , ARILAE RSV BAL A R AIFILE T IEH. HiE 76 RSV K
B 57 FIBAN L SE R BRI, 12 F 3 A0SR 4P & 1. CD4 * CD25 ™ Treg 14 Ei 7], RT-PCR 45| Foxp3
mRNA (355 ELISA A0 i 8 IgE & i, 25 Bilf@MRILEME X A, SR B CEREILSNE M
CD4 " CD25 * Treg A HI 4T J8i /0 BN EARBT (7.7 £ 1. 6% ) FAERR R PRI (8.8 £2. 1% ) MR TXT FREH (10.5 +
1.6% ) (P #] <0.01) o 40354 44 B VR 5T R =459 107 P A4 S5t 2 40 A Il Foxp3 mRNA 383k R ¥R T X fR 41
(P<0.01), WG E &8 BT REFR AR (241.2 £102. 5 TU/mL) FAR4ER N PEA T4 (125.5 £63. 2
1U/mL) ¥J7 F A B4 (27.2 £10.5 TU/mL) (P <0.01) , #ME I CD4* CD25 * Treg 40 fi 45  Foxp3 mRNA 53k &
ME A Tgh & B 7E B A0 S AU SR I M AR BRI AR o B PR IR BT 4 22 M) 25 A B 3 M3 S, CD4 7 CD25 " Treg , Foxp3
mRNA 5 [l 3 TgE /K- Z WA E Y], r = —0.70, —0.79(# P <0.01) . £ B4/ & 5 A i itk £ 40
CD4 " CD25 * Treg Fll Foxp3 mRNA FikFAL, /K P-RIAMH E A2 LM 5T RSV BA L E RIKIK.
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Relationship of levels of CD4* CD25" regulatory T cells and expression of Foxp3 mRNA
in peripheral blood with serum immunoglobulin E level in children with bronchiolitis

ZHU Ya-Fei, ZHU Jian-Yang, LI Wei-Wu, LAN Chen-Fu, FANG Jing, LIN Hai-Ling. Department of Pediatrics, Fifth Af-
filiated Hospital of Wenzhou Medical College/Lishui Central Hospital, Lishui, Zhejiang 323000, China ( Email: Iszhuyafei

@ sina. com)

Abstract: Objective To study the roles of CD4 " CD25 * regulatory T cells and Foxp3 mRNA in peripheral blood as
well as serum total immunoglobulin E (IgE) in the pathogenesis of bronchiolitis caused by respiratory syncytial virus
(RSV).Methods The proportion of CD4 * CD25 * regulatory T cells and expression of Foxp3 mRNA in peripheral blood,
and total serum IgE level were tested by flow cytometry, RT-PCR and ELISA respectively in 57 children with RSV
bronchiolitis (26 atopic patients and 31 nonatopic patients). Twenty five healthy children were used as the control group.
Results The proportion of CD4 " CD25 " regulatory T cells in peripheral blood in children with bronchiolitis, either in the
atopic (7.7 £1.6% ) or the nonatopic group (8.8 £2.1% ), was significantly lower than that in the control group (10.5
+1.6% ) (P<0.01). Foxp3 mRNA expression in peripheral blood was significantly lower in both atopic and nonatopic
children with bronchiolitis than that in the control group (P <0.01). Significantly increased total serum IgE level was
noted in both atopic (241.2 +£102.5 TU/mL) and nonatopic children (125.5 +63.2 TU/mL) with bronchiolitis compared
with that in the control group (27.2 £10.5 IU/ml) (P <0.01). There were significant differences in the proportion of
CD4 " CD25" regulatory T cells and Foxp3 mRNA expression in peripheral blood (P <0.05) as well as total serum IgE level
(P <0.01) between the atopic and the nonatopic group. The proportion of CD4* CD25 " regulatory T cells (r = -0.70,
P <0.01) and Foxp3 mRNA expression in peripheral blood (r= -0.79, P <0.01) were closely negatively correlated to
total serum IgE level. Conclusions Both the proportion of CD4* CD25 " regulatory T cells and Foxp3 mRNA expression in
peripheral blood were reduced, in contrast, the total serum IgE level increased in children with RSV bronchiolitis. This
suggested that CD4 * CD25 " regulatory T cells and Foxp3 mRNA together with IgE participated in the pathogenesis of RSV

bronchiolitis. [ Chin J Contemp Pediatr, 2009, 11 (5) ;349 —353 ]
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R BILTEILE N by F W Wiy, Z2 0B 5¢ IR S8 RSV
AP AE I TIREZREL , (H 2 RSV B L RERHA
WA A 3550 AL ) -5 2 M 114) % A A B o A 58 4 e B
R I F — A 0758 RSV B4 S R 09 & HL
RSV B4 4 R 5 Wi A AR DGk B R B %
L

CD4 " CD25 " i T 4Hfig (CD4 * CD25 ™ Treg)
S HA S AR B AR, 2 LA S T
BEE T %, CD4* CD25 " Treg [ 1E % A4 & I
HCD4" T 401 5% ~10% , N2t g2 i 45 s 5
K+ Foxp3 JEH FEAFAE T CD4 " CD25 * Treg |-, &
HAME R B LmER" . ARBMLTERRE
JL CD4 " CD25 * Treg 7K . Foxp3 mRNA ik M H 5
Tgh Az ) 06 & it AR WAl 1B . PRk, FRATT 38 5 X
RSV B4 3 R B LA I CD4 ™ CD25 ™ Treg [
Foxp3 mRNA 3K FIIME & IgE AR, DARTHibAT]
TEBUSCER IR E LR

1 XWHRE5F*®

1.1 #HRIR

11,1 E2miA&Xm  H2007 41 HFE 2008
AE 1 A IR BELBME B ) B 40 S <8 R B IL 57 1,
ABERHE : QG RIZWAF & (L) 1 B 4152
SAERISIWARIE" s @A B o 22 0 0 FR - 0 s
PEBE IR AT HE B A7 12 ( APAAP ) A6z S5 W 3 43 0 )
UESEA RSV Y s A B il A Hz 32 A1 o S e 41 i 551
S E R R AR YT s OHERR B A S KM O I | ez
e 57 9 AT A P R R S8 5 s (N i 5 L R AR
LU EPRITE N &S SR LR/l WA TP U
SOKE B SRS AR A 53 R R A T 2L RN A AR R A o
2, P4 o AU AR 26 .31 . AR 2 N H R
2% (6.7 £3.2)MH .

112 s@a Shy fg e AR R L EE 25 4], BB
15 i, %2 10 {51 5% 3 ~ 16 A~ J1, P45 (6.2 £2.3)
A Tead B s . PHALAR Y (MR FE ST
AE 3RS S 80 AV S B AT He

1.2 MRF*E

1.2.1 AAR%E BILT AR KA mlHhE 2
DY £ R — 4R (EDTA) Bt ik il 1 mL Al
2 mL; J3 kAL 2 mL, 73 B3

1.2.2 =&KX HA R S TgE BRI IR
G E R AEYEAR AT ; ZHERM R

[ (PerCP) FRiC Y CD45 Hvg BERTLIAR , A R iR
PN (FITC) FRic iy CD4 H5g BEHTIAR (McAb) | 841
M (PE) 710 A CD25McAb (3% [ BD PharMingen
o) s NRELAH O3 B (B AR A s R
FRAF]) 5 5 RNA $2IUATR & Trizol , 55— 4 5 cDNA
A BOR & BUR SO i PCR (2R PCR) #%.0
& (SYBR Green T 3 (A7) , 51 ¥ 741 ( 1IN
an o FAEVRHCA R A A -
1.3 &A%
13,1 X mpa S m] 51 2 ofn 3 AN 4% 2m e (PBMCs )
d CD4* CD25* Treg ¢4 3tf5] B EDTA stk
1 mL, 535 6 pL PerCP 71 f) CD45McAb, I
Frhhn 6 pL FITC #xic i) CD4McAb F1 PE #5ic i
CD25McAb F 50 wlL iy EDTA $u#E i o ; %f B8 45
fin 6 wL FITC #5ic /Y IgGMcAb F1 PE 45 i 1Y
IgG2aMcAb F 50 wL 1) EDTA Hrét i+, = ikt
BEE 15 min, JIAZLYA LR K, BEOGHE M 10 min,
1200 v/min .00 5 min, 37 13 W, F 9 R 48 2% v
(PBS) ¥ 2 ¥k,1 200 r/min 250> 5 min, 7 1
FH 500 wL PBS 24, H 40 f ( FACSCal-
ibur) K, 10 SR FAPEZRME E 75
1.3.2 RT-PCR #: @ PBMCs Foxp3 mRNA # % ik

(1) 519 &3t A 4E GenBank 21 (1) Foxp3
mRNA ¥ 51| ( GenBank 5 : AF277993 ) fil B-actin 75
(GenBank 5. AY399813) % i+ 3| ¥, H 13
Foxp3 5| ¥1: b %% (5'3") F: CTGACCAAGGCT-
TCATCTGTG, F##(5’-3") R: ACTCTGGGAATGTGCT-
GTTTC, ¥ 4 i Bl By 176 bp, NS 3EH B-actin 5]
Y. B (5'3") F: TGACGTGGACATCCGCAAAG , T ijf
(5'-3")R: CTGGAAGGTGGACAGCGAGG, § 14 F Bt K-
J&4 205 bp,

(2) % RT-PCR $ A, D Trizol $2HL 5 RNA,
Wi 5 i cDNA |, J5 #E17 PCR 474,

(3) 9t i PCR AU EFF I A BEFR F1HiE .,

(4) P HE Y iUk 5B . PCR P2 W47 1% Bl
WEEEIE HLIK , 5o TEBE I AR R e A B R

(5) DG T A I - 7EBE R R g, i Bl
I3 A BAT 3 BT 4% 25ty - X I BEAEL, LA s 4™ 48 1
B-actin SNNZ IR, DA Foxp3/B-actin [1] CT HAHZN
1.3.3 ELISA ZF#&nl f ik % IgE 4% BILT
ABE 2 R A B K O 2 mL, Z (20 ~25°C) ik E
60 min,2 000 r/min Z.0> 10 min, B ELMLE —20°C %
FEFE
1.4 FitFEaE

S E R DO B+ AR 25 (2 2 5) 3RO,
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SPSS 12.0 G54 Ab B, 1F 25430 A 1Y P 4l RE AR 1)

B RCR T ¢ Ko o T B0 R AH 5 20 BT R 7 [

RZ MR T I FIFERE

2 FR

2.1 FHASME I CD4* CD25 * Treg ARAEIS AL
RSV YIS 4 B LAMNE I CD4* CD25*

Treg 20 i A5 V82D, 4 I 1 A S5 R A el o7 1 A i

AR TFRTRELL (1 =6.2, 3.6, P<0.01), H¥F

o PEAR AR T AR R PR AR R 4 (¢ =2.3,P <0.05)

(%% 1 ) [e]

%1 4MEM CD4* CD25 " Treg REHI 7K F

(x%5,%)
2851 1% CD4 * CD25 * Treg
X HEZH 25 10.5+1.6
A A T 2 31 8.8+2.1°
R A T A 26 7.7+1.6%"

a: 50 HRE UL, P <0. 015 b AR R A4 L %L, P <0. 05

2.2 FESMNEIF Foxp3 EERIEMEILE

RSV B4 A4 4 B LANE ML Foxp3 mRNA
()RR, o I P A o AR e I 2 1 5 A1 31K
XTHEZH (1 =4.1, 2.6, P <0.01), HAF 0 P4
LT AR LA BT (1 =2.2, P <0.05), Flf#
M ZeF PCR 7= Py Ha UK IESE PCR 43 iy e e v (3R
2, K1 ~4),

%2 4MEIME Foxp3 mRNA RKikkFE

(x%5)

415 % Foxp3 mRNA/B-actin
X R ZH 25 0.34 0. 11
AR R PE R ST 31 0.27 +0.09*
S A AL 26 0.22 +0.08*"
a: X RAL A, P <0.01 b SARREREVE (AT 4 LA, P <0.05

2.3 MAMFEL IgE FERMLLR

375 5 Tk R e R A A% o 2 Al B R i
IR TR (1 =10.4, 7.6,35 P <0.01) 455
PEA A & TAERF L P R 2 (¢ =5.2, P <0.01)
(%3).

x3 MiERIGE EERIEKTE (% +5,1U/mL)

250 fil%k Igk
X HRZ 25 27.2 £10.5
A A T 21 31 125.5 £63.2°
R T4 26 241.2 £102.5%"

a: SN MR AL, P <0. 01 s b SARYR M B LU, P <0. 01

2.4 tHXMES

RSV B4 RAEFE I PEAAR BT AL 4 PR
T2l Foxp3 mRNA Fik7K-F- AN, 5 CD4 * CD25 *
Treg 4T (AR 25 5AH— 2, CD4 " CD25 ™ Treg 24 Jifs
Wi# ) Foxp3 mRNA FRik/KF- R IEFC

CD4 " CD25 " Treg 4 ikt i gk KPS E 5 ik
FHAK(r= -0.70,P <0.01) ; Foxp3 JEH KLY
Igk ACF-RAER B E AR (r = -0.79,P <0.01)

E1 HBYERE Foxp3 mRNA 12 L E[F p-actin FhfF
B D HTE  Fowp3 Al B-actin 5 A7 — 20, Al & (Tm {H)
A3 1A 82.4°C N 87. 8C , LW 43 B A —F 1= .

bp

<2000

< 1000
<4+ 750
B —actin <4+ 500
205 bp— <4+ 250

<100

2 SILEEA p-actin A KEE
T L K A AT AN WL — 2, UE S B ) R S

PCR =412 BN
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ANMIEAE . IR R LK Treg 4R NI, — 2

br HUA N KIR 7 421 CD25 ™ Treg (nTreg ) 2l , H A

FH MR, K& AARE CDA™ T 4B i) 5% ~

10% 5 53 F0 ] 38 o S 5 i il DR 355 Y O ¥4 3R A5

<4—2 000 Treg(iTreg) ZH M, & &A[E T Tul F1 TH2 4 1)

ISR — P G R A Eﬁ‘é@ﬂﬁiﬁﬁiﬁﬁ?%ﬁl g

<750 T 52 54 4% S S e PE R o Jaffar 2517 BF ST W,

=s00 CD4 " CD25 * Treg BEM 7L 1A A 52 Z1 b 41 ) 412 2“1

<250 WERRMESRETE B TH2 177 A= I TH2 Frifs 3 I vg

11;6";’: - —100 TR AT 75 <3 3 S A 1% . Taylor 25 i3 4k 1)

4

3 2 1

3 EMZRERBILNEML T 4 Foxp3 mRNA
kB Ehal BN R S A R IR S I, BT Foxp3 mRNA
FRIEE X R AR, 1. Marker; 2. $R#E4>F 3t (B-actin) ;3. IE#
Xt HEL] ( Foxp3 mRNA) ; 4. BYISZ S E R (Foxp3 mRNA)

ER

3

ZH (Foxp3 mRNA )

4 Foxp3 mRNA KRR REE PCRER  Khn]
DB SR S A PCR 1IN 4 3R , LI Foxp3 mRNA &7
S E 3 % AL
3 g
Tk FA S 240 M3 v, BB -5 44 P IE K 4 i g
Bl L 20 L 25 5, 2 T B AR AN R N 1 A 3
Hauelmann %:3: W os KB, 1sE 548 B R A5 P ) 1
R, AT RUInsE T b B 40 6 F) Zh RE AN T 1, 3 B0UE
e S M AERE RN o LA BIFR R B, 2 MLV L TgE
BE PR 5 SH e SN ) B R A B, R H L A
PR AL BB LI B TeE AT 3, S R
I A SNy B 21, AT i 5™ o 3 i
RSV L5 ML Tk (8 T X HLIS A 18 g A7 B 2L
rfER"

CD4 * CD25 * Treg J& Sakaguchi Z£7F 1995 &1y
UCRBUARGE , & —Fh F 3R IA CD25 7351 CD4™ T

Treg 21 i W] 38 2 43 3 1) IL-10 Jz TGF-B, i1 i Tr2
gt = A TL4TL-5 113, Tk IgE 1 7= A 5 410
il FR A 40 L R e 4 A S A A4 7 3 R
YRR, B AR 45 R M S

B 5 G 4 I PR R J2 , RIS O E B B 40
SRS R A B D RE AL £ . RSV K
Yeit 5| ARG IFN-y, /& IL4, i T IFN-y Fil IL4 L1
(A7 , S8 RSV YL 5 [ T2 ZE4ifif R 75 3tk
A, T2 P=AE AR IL4 15 264 5 IgE (7=
A= I RSV R YL A7-7E S e D RE 25 L , 1T S e R
AL RE S R T R w A

ARG & B, RSV B4 S48 % B LAk
I CD4 " CD25 " Treg & & 5 1E 5 41 L 4 W] i %
I, M35 B TgE & b o FLZ5 R UL CD4 " CD25
Treg Z 5B LG R L ERELRE, BN LA
R B E AT I RE S T B 5 H A AN I A
T 2t b BB AN JE , S e il D BE T B A 5%, AT
SN PE CD4 ™ T 4 i 0 H R T2 20 i R & 1 58
AL, TgE HUARS I 3EN , 7= A o 3R B 1 I
it & & AE, AR 1 CD4 ¥ CD25 ™ Treg 7] 7]
RS — T I R WL i S e I RE I S5 4845 .

F A T A0 X 7 17 Ji 0 9 14 G 928 I g 2K
RUTF U TR T BTN, ACRE AR RN PRI T, B
JUBF I T 4 Tul AR 310 , 1 ACEBE R R g 1A
i, KRZHoH AL T 4 R Th2 S8t
I B 40 SR R TH2 DY RES = 58 14 R P
JFAT o Waris 25 7 /N BUSE 36 ot UE 52 RSV
Y| I AR Mg 2 R 5 e I M R AT — S A 6
Ve B REE R TS 5 A IR AL . Ling 2517 B
SIS, BRI LAM R 1 CD4* CD25 * Treg
(RSN T REAT BB o ARSI K SRR R A
FE/EYL RSV B CD4 " CD25 " Treg 4 LA | IfL35 & IgE
58 O BT S A (0 P A VN
BRI & 3 CD4 " CD25 ™ Treg fY 45 it 51 /) Bl i
FIRABRG A —2, Ch BAN A R S
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FE R B 5 A AL 7 o SRS R PR TR
£ RSV SR YL} 5y 51 6 I PR W BLAE IR, 45 1T RE AE
RSV B R AR Wl B P i & — 2
EM .

NG RE TR e S R F Fowp3 SER FBAEET
CD47"CD25 " Treg |, B F L5 K Foxp3 7275 /N
BP0 Bt A R L WL Y TgE RN g R M
RN i 38 5 L Tl /Te2 40 R 726 45 . Fon-
tenot 25 B IN, Foxp3 5275 BRI Foxp3 e BRI
#y CD4" CD25" Treg % H W /b, Foxp3 J& CD4"
CD25 " Treg 73t & & B CHESE A

RATHBFIE LS 5 B8 RSV B4 LA R AN
I Foxp3 ()35 W] AR T 0 R, W] B & i 236
JKF-55 CD4 * CD25 * Treg B AFAEAR M R o 1L ]
RSV B RIENH T Foxp3 7KF-FEAK, 51
CD4 " CD25 " Treg %Ki . Ho3% 15 I RE 240, 38 U2
JH g I, S TH2 4H K 34 58 G 1L, TeE HiiAk
Sy USSR, DT H B R RO, TR N AR
RIFRERGA RS IR R LB, Rk, B E R &R
IUAFAERIE Foxp3 MTENT I T 40 Mk 20 Fn/ o 2
REEAPR, IR T 1 T UMY 5, AT R B4 SR
B Y IR AR R R Y TR R
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