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[(WE] BH SR 7 F S5 SHE HE T (Socs) ILH b5 i ik e (HSP) &L
Th17/Treg AR M DGR, FRIT HSP (W90 2L, ik EH 2014 4F 5 7 & 2015 45 1 F 32 fil S 1
HSP BB LTS, 53 BB T ARG 1) 28 B LZEAE R e st B4 . SR ELISA yEAGIN I 2% 1L-6 7K
P AR S L CDATTL-17AT 4 (‘Th17 40 ) i, CD4™CD25" 5 T 40M (Treg) LLIFI CD4'T
MR L STAT3 (pSTAT3 ) 25 (V- 5EEHEE (MFT) 5 SEAFEEE f# PCR (RT-qPCR ) #ARK CD4'T 40
fitl SOCST. SOCS3 P mRNA Fik; B BRI MZE (HRM ) J3 #4040 il S 40 SOCST 3 A 4k
BT 2. SOCS3 KA 5" idEFHEIX (5'-UTR ) AJRENY STAT3 454075 CpG 5 IR, G8 Sk R
Fe#s, HSP 43 1L-6 # . CDA'T 40l pSTAT3 Y MFI & 1011 HSP 26 Th17 40 b9 3% 94, Treg 21
B L A5 5 25 TR (P<0.05) o HSP 4B L2 EMANE ISR Z 40 SOCST mRNA Fl SOCS3 mRNA 7KF-1 4 35 5
TR IRA] (P<0.05) 5 HSP 41 SOCST mRNA J SOCS3 mRNA #3545 Th17/Treg HUAER A ( P<0.05)
HSP 21 /)L 2 M) SOCS1 FE AN B 1 2. SOCS3 £ 5'-UTR X nf BERY STAT 4547 5 CpG & S AL JE4k, 1
RN HR AL S S8 A L I IEAIR S . 4518 SOCST. SOCS3 A F KAk e & O G 22 36 /2 AT BEJ& HSP ML
Th17/Treg RAFHHEZ —, [ HELARILBIZE, 2019, 21 (1) : 38-44]
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Role of hypomethylation of suppressor of cytokine signaling in T helper 17 cell/
regulatory T cell imbalance in children with Henoch-Schonlein purpura

CHANG Hong, LIN Yi, LEI Ke, WANG Fang, ZHANG Qing-Qun, ZHANG Qiu-Ye. Department of Pediatric Cardiology,
Nephrology and Rheumatism, Affliated Hospital of Qingdao University, Qingdao, Shandong 266003, China (Email:
1866180267 1(@yeah.net)

Abstract: Objective  To investigate the association between suppressor of cytokine signaling (SOCS)
hypomethylation and T helper 17 (Th17) cell/regulatory T (Treg) cell imbalance in children with Henoch-Schénlein
purpura (HSP) and the immune pathogenesis of HSP. Methods A total of 32 children in the acute stage of HSP who
were hospitalized from May 2014 to January 2015 were enrolled as subjects, and 28 children who underwent physical
examination were enrolled as normal control group. ELISA was used to measure the plasma level of interleukin-6 (IL-6).
Flow cytometry was used to measure the percentages of CD4™ IL-17A" T cells (Th17 cells) and CD4"CD25" Treg cells
(Treg cells) in peripheral blood and mean fluorescence intensity (MFI) for phosphorylated-STAT3 (pSTAT3) protein
in CD4" T cells. Quantitative real-time PCR was used to measure the mRNA expression of suppressor of cytokine
signaling-1 (SOCS1) and suppressor of cytokine signaling-3 (SOCS3) in CD4" T cells. High-resolution melting (HRM)
was used to evaluate the methylation level of the CpG islands in SOCS1 exon 2 and the CpG islands of the potential
bind sites for STAT3 in the 5’-untranslated region (5'-UTR) of SOCS3 in peripheral blood mononucleated cells. Results
Compared with the normal control group, the HSP group had significant increases in plasma IL-6 concentration and
MFI for pSTAT3 in CD4" T cells, as well as a significant increase in the percentage of Th17 cells and a significant
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reduction in the percentage of Treg cells (P<0.05). The HSP group had significantly higher mRNA expression of SOCS1
and SOCS3 in peripheral blood mononucleated cells than the normal control group (£<0.05). In the HSP group, the
mRNA expression of SOCS1 and SOCS3 was negatively correlated with Th17/Treg ratio (P<0.05). The HSP group had
hypomethylation of the CpG islands in SOCS1 exon 2 and the potential binding site for STAT3 in SOCS3 5’-UTR, while

the normal control group had complete demethylation. Conclusions

Low relative expression of SOCS1 and SOCS3

caused by hypomethylation may be a factor for Th17/Treg imbalance in children with HSP.

[Chin J Contemp Pediatr, 2019, 21(1): 38-44]
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i B Pk % 9% (Henoeh-Schénlein purpura,
HSP ) J2& L4 B/ A JEAE S T2 20w 28 1) R e I
A, HR R B R AL i R S8 e W . A DR
AFTATFEIESS, HSP LA MEIAFAE Thi7 40
TEEEIEAE . PRTYE T 40 (regulatory T cell, Treg )
/D I R R S e O A L, B S B
The S8 R Z A A Y, Th17/Treg & —
XEAMRR M MREMN THEHEER, 25
HEFFR N S TN RE SIS, TERAERIL . A
P PEVELIT SRR HE T RN, TL-6 252 5 4 il
Rk FE 3R, Il el i CDA'T 41y 73
A& Jey, AE3E Th17 4Hsr4k, IR Th17/Treg F
i, BRI RN B AL P dn
5SS IHIAF (suppressor of eytokine signaling,
SOCS ) ALt ] IL-6/ 15554 S AL s 25 1
3( STAT3 )fF 5 B S 51 Tk A AL A
TEAERFIR N Th17/Treg RS A H 24 . HSP
BILE T AAAE IL-6/STAT3 {7 F ik 240 B2 3% 1k 1 =
E Th17/Treg 2 A7 H AR T SOCS ik 2
TAELEAIRTAR R 7 SOCS FERAHXTAS 2 1 JR PR 2 75
FFAE SOCS ZERR HY kA7 H RITAR SCHIE 5 [ A A
SCHR A WLARTE o AR SE SR TL-6/STAT3 {55 K
FA PR T SOCST, SOCS3 X 21k HSP &L
Th17/Treg JATRIRENE , IF18 1 5 0 P30 ik ih 2k

( high-resolution melting, HRM ) Z3#rik Al SOCS1
I SOCS3 Mgt oA 1&H, & fEdt— & Wi HSP
AR B A B o
1 ERETE
1.1 HRXMKRSE
EHC 2014 4F 5 H % 2015 4F 1 A 765 B K%

W IR B2 e o B A JLRHME Be i HSP B L 32 S F
FEXR, HpB 18 4, 214, AFiE 3~12 %,

SRS 6.5 %, T LT 4 8 P9 Y JORE R B
R o R Y R R S U ) AR 2 4
oL, HEPNE W R A BIL2WiniES RS
R P S TR e )L R A R gt B A AG: L 2
28 FIVE M fd X 4, Hh 5 14 i, < 14 4],
R 3~13 %, PR 7.0 %, AL L EEAR RS
PR LR 22 S G FE S, BA e, A
FAAL A Z R H K8 G R & 5 i, JHREE
BE s A 2Tt
1.2 RN AR SN E M CDATIL-17AT 20 AE
(Th17 48R ) B4 ZE K CD4'CD25'Treg B &+ &

A8 0[] 2ROF R A8 ep [] ISF fim A 10 pL HE A
CD4-FITC, Fifije433IIA 80 uL B4ME AT 2 ikt
Jok L, JREE S IR T #E 20 min, B4 I 100 pL
WA 1, A IS A R E R T ##E 20 min,
B A PBS, 2000 r/min &.0> 5min, 7 DK, &
BIMABRET 2, $E4)EEEE R T H#E S min,
W32k 4% vhohn A $E A IL-17A-PE ( 26 [ eBioscience
V) 5uL. Fi A CD25-PE 10 uL, X B4 hinA
SR [gG1-PE 10 uL, FHJI#55) 5005 T
30 min, FH PBS J2 & PE U P, 2000 r/min £ L
5min, RIKEF LI, # PBS 1 mL 3 imili
RN R) TR A o A R () 25 ek R A [ st g
AR AL ( Cytomics FC500 AU i 2 40 fa ¥,
L [E Biogend A W] ) Kz, CDAT 4ifgis], 43
TR IL-17A . CD25 PHY: 40 M i 40 %, $iT A\ CD4-
FITC. #it A CD25-PE J FUE 1eG1-PE 55 #4104 [
2 [E Beckman Coulter 22 o
1.3 WA AR SN E M CD4'T 4 B ER 1L
STAT3 EHFHWKHRE

BCHSP 4UEJLEHI OB 1 AN ) Fefi
BT A ZH LB I R PUsEIL 80 L, fITA 5 pL 1 pg/mL
e BE Z Mg, 4l 50 pe/ml B T 55 £ TAEW M
3uL 1.4 pg/mL BLEEFER, T 37°C F A 15 min,



2 EE 1M
20194F 1 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.21 No.1
Jan. 2019

W A A XF B4 R IR E N A 10 pl Bt A CD4-
FITC, FfiJEa4E i A 80 ul. B4 M3 iy oM i
Joati, % FRAE o AR I SR 80 pL, Y
FR T HHE 20 min, PR3N 100 pL @R 1,
HMJTREA) 5 #EGZ T ## # 20 min, fIIA PBS,
2000 r/min &0 5min, F7 P, BE AR ER
2, WAEHRDEER FHE S min, WS HIMAR
Ji Anti-STAT3-PE (pY705, ¢[E BD A+ ) 10 L,
X B Hoin A BRI 1gG2a-PE ( £ [E Beckman Coulter
25wl ) 10 pul, FHEES) e #tEs i iR E 30 min.
JH PBS S VeV Mk, 2000 r/min B0 5 min, AR
F35 FIEW, #F PBS 1 mL 435 Hm A48 i ] 454
Xof FEAE 0 3 A A ) 250 %o 48 Rl sl A i =X 4
MOASCR I, CD4'T 4 i T, ME 10000 4~k
L R 2L 200 i A £ X PH PR AT 4R, 18 CXP
Analysis FAFFRBUR I 53 7 o
1.4 S ESNEMEANZAHME

TR RN ZPrEEF K0 3 mL, R EL 20
B (JE RS ER AR AR ) 2R B0
P24 B AN E A% 40 ML (PBMC) , Sl A 1 mL
RNA 2B, T8 -80°CUKFRAE&H

1.5 ZARATEERAEE RN EKN SOCS
mRNA Rix

HUE A RNAiso 9 PBMC, $%15 & Ui B
B (R AEIFELRHE A RAR ) SR
SLRNA; 8506 BE Tl v B R 4l B
k& (FP207, dtmt RARAABRAF) Ui
A, G54 cDNA, 2 I GenBank 1 H
() 3 I mRNA ¥ 80 B A 6519 (il il 2R T
AP TRARAFREGHE) , AXSEWE 1, %
B 2 o 1 R A BB W (qRT-PCR ) S W44 5
(20 uL) : 2 x FastFire qPCR PreMix 10 uL., FF
Wen |4 (10 pmol/L ) 4 0.6 uL. DNA #5Hx 2.0 ulL.
dH,0 6.8 ul., RT-qPCR J i % 4. 95 °C il 48 Pk
60 s; 95°C7AEM: 55, 60°CHEM 15 s, IL 40 MFIA,
RT-qPCR 7= ¥ % 52 . B SOCS1 J SOCS3 ¥ 34 7=
) 10 pL 7€ 2% BN FREERS T, 90 V HLYK 30 min,
mlaife, Jfkse Bl T AW TR PR Fl
Fo MFE4LE R Y5 GenBank % H 193K mRNA ¥4
P st e —3. DL HMIEHEM CoERE NS
GAPDH 1 Ct{H-N A Ct, H A3 D B A X 22 315 5
PL2 2% G, BRI S 3ak v,

#*1 RT-qPCR RREWLERIEEE PCR 34
HEH 1% 52l FEHIR/IN (bp) SRR
SOCS1 Forward primer 5'-CTTCTGTAGGATGGTAGCACAC-3' 98 62°C
Reverse primer 5'-AGGAAGAGGAGGAAGGTTCT-3'
SOCS3 Forward primer 5'-ACTCTGTGCCTCCTGACTAT-3' 99 62C
Reverse primer 5'-AGGCTGAGTATGTGGCTTTC-3'
SOCS1-M Forward primer 5'-CGAGTTCGTGGGTATTTTTTTGGT-3' 146 63°C
Reverse primer 5'-AACTCTCGCGACTACCATCCAAATA-3
SOCS3-M Forward primer 5'-GATGGAAGTCGGAGATTTTAGGTTT-3' 138 61°C
Reverse primer 5'-TAAACGCCGCTCAATCCAATAA-3'
1.6 BOYRBMEMLERT SOCST. SOCS3 W SOCST HEH S F 2. SOCS3 KK 5 5 A1 B %
BN L = B AL K X (5'-untrashted region, 5'-UTR ) A GEfY STAT3 4%

Z M HRM 43 Ak 7 & (FP210, db 5t RAR
A BRA ) BB AR, 4R IO B A0 A S R A
DNA, FEH 4 DNA H A& ifi, 1&1fif5 DNA 4l
b 1o e, A% o G BC I, EE 57 HRM PCR J b {4
#, F HRM %3k #h 4 B #4720 Br. A Pubmed
GenBank 1548 A SOCS1. SOCS3 WEEHFH],
FRFEAR N H SRR S 1 (1), &

AL CpG B AR, 51t LAY T/
A RRAFA B
1.7 I3 IL-6 KFERNE

SR FHSUTC AR & 0 2% T K s 72 R o6 4o 5 AR 0 o,
L6 IKF-, SEEG AL BRFE 11-6 B IR 00 32 W B 0
A& ( BT e AR ARARA R ) BEH i
A
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1.8 FITFESH

K SPSS 19.0 Geit A Eele d- AT e ity
BE. 8 AT VORI = B2 (R 2 s)
SR, P R £ Rsk ¢ s R TE
AR LA G (D4R ) (M ( P,
P.s) |, WAL HRER ] Wilcoxon BRI ;
IS BT K H Spearman FEAH G, P<0.05 2554
Giit s

2 #HR

21 W4 JL ZE 5 A I CD4'IL-17A'T 44 A,

CD4'CD25'Treg B4 & Th17/Treg LbETE R
HSP 41 CD4'TL-17A"T 40 il & 43 R W &8 & T

A FEXT BEZH, CD4A'CD25 Treg 41 il 71 43 % i 1%

TAAEFEXT AR, Th17/Treg FLAERNT AR ZH B 8 7 =
(P<0.05) . W32 KK 1,
22 WHILESNE M CDA'T RSB STAT3
EQRME IL-6 RiLER

&Pk B HSP 4 #E M2 {1k STAT3 (pSTAT3)
EEVEH 50 (34+8) BB & T fad X g
H(17x5), 5 H %1% 8 XL (129338,
P<0.01) ; 2VEM HSP L IL-6 Fik/KF (115«
24 ng/ml) B R TEHT A (38 + 11 ng/ml.)
ERAGIH R X (216488, P<0.01) .
2.3 W )LESME I PBMC SOCS1 % SOCS3
mRNA FRix &R

HSP 2 SOCS1 & SOCS3 mRNA ik /K F-# i
FE TN IR (P<0.01) , WLFE 3.

xk2 WAEJLESNEM CDAIL-17A'T 4f. CD4'CD25'Treg B %K Th17/Treg tb{E L

285 n CDA'IL-17AT 400 (x £5, %) CD4'CD25'Treg (x £5, %)  Thl17/Treg FUAE [M(Pys, Pys)]
TEERREXT AR 28 0.49 +0.28 4015 0.10(0.02, 1.45)
HSP 41 32 1.58 +0.76 25+1.0 0.23(0.11, 1.77)

(2] {E (7.585) 4.582 [-4.038]
P8 <0.05 <0.01 <0.01
10° —, 107 —,
Zct c2 L1 2
Jo2% [1.2% Jaa2% 2.6%
107—; 107 —|
= =
a8} =%}
f\: 1072 ST
D 0
10"_; - 10° £ = T -
c3 C4 I65% - 66.7%
] 4.6% 9}4.}]% -
T P T T
10 10 10° 10 10 10 10
CD4-FITC CD4-FITC
10° — 10° —,
1 2 £ k2
510.3% 5.6% E 0.6% 3.3%
10% | 107 —]
2 2
v 10 v 10—
(o] (o]
a a
&) &)
v EXIR - ke 100_5“
o are L 79.3% 245
romp v rrn II.‘L"‘I rorr | " |

10° 10’ 10 10

CD4-FITC
flt BT R4

B 1 #AJLESNE I CDA'IL-17A'T 4B K CD4'CD25'Treg B 9 &

Jfi5E CD4'CD25 Treg 11505,

CD4-FITC
HSP 4

B4R (C2) /8 CDATL-17A'T 4
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%3 WEJLESNE D PBMC SOCS1 & SOCS3 mRNA 2.4 XSS

KFLE (%25, x107) HSP £ # JL 4b J& 1. PBMC SOCS1 mRNA
205 n SOCS1 mRNA  SOCS3 mRNA SOCS3 mRNA 7KFE4351)5 Th17/Treg HLAE Y 5 i AH
it HEX R 2 28 1.6+09 51+1.9 5% (45 r=-0.623. -0.644, P<0.01) ; CD4'T 41
HSP £ 32 3.6+ 1.0 125+4.4 il pSTAT3 e S Th17/Treg Fb AR 5
i 8436 8.153 EH (720407, P<0.05) . VLI 2.
Pl <0.01 <0.01
L5 Y=-0.347X+2.153 L5 ¥=-0.058X+1.584 15
_ S 2 T w1 ot
2 1.0 ¥ 10 2 g o "o 0 _sg o
E 0.5 E 0.5 ® o . E 0.5 o’ ¢ ¥=0.025X-0.090
. ° 7=0.407
0 o 0 P<0.05
270 275 3?0 315 4?0 4T5 5?0 (') 3 1'5 2'0 20 25 30 35 40 45
SOCS1 mRNA SOCS3 mRNA pSTAT3

E 2 SOCS1 mRNA, SOCS3 mRNA. pSTAT3 ERFHEES Th17/Treg ELEME XS 7

2.5 4MEIM SOCS1 #1 SOCS3 £ F B E L #&
&R

HRM REff 7 R A R L], AR
[i] EL A1 1 R AR R R Y LAk DNA TR G, iIE s
M2, (R AR B 5 0915 DUAE 5 ) DNA
SBAR AT R, AR R A A A bR o i 2
7 L P SRR B R b, R BRAS ARG
W3R, a5 R HA S5 AR R S L il

SOCS1 3 K A 5+~ 2 B S AR A 25 2R 7w
27 I fl HENT IR ZH K 2 15y HSP AR A R4k K - S
FEARHEBAE 0% prifEdh 4k b5 30 #y HSP 4 Je 1 1y

fet FE Xt 8 4 bR AR H Ak KA 09%~25% [X 38PN,
HAb X TehrA L8, WA 3,

SOCS3 3 A 5'-UTR 7] AE {1 STAT3 45 £ 1 45
GpG 5 AL RGN 25 30 s, 28 3 fat o xof A 4 )
1 9y HSP dAAS H B /K A T ZAE 0% Frifkih
2 15 31 0y HSP A brAs B ALK A 09%~25% IX
BN, HABXKISTERA B, WL 4,

3 0 iR o7 AT HSP AL SOCST il
SOCS3 F [A A b I H FEAR R A, T fat e X i
HIAL T2 4 LIRS

= N

506 :

ﬁf 03

< n

E B o SRR SRR SRR S S
66 69 7 75 78 81 84 87 90 93 9%

ARR DGR

B 3 HRM %% SOCS1 HEMAMEENIRAEMLER HSP 44 SOCS1 HEMAEER LR
2214 SOCS1 HILALFE R bR 2R I8 ( IRZ A B IRIRIRFE 0% . 25% . 50% . 75% . 100% H ILALFESE )

Kl: HRM
; FEl: HRM

2224 HSP 2H SOCS1 HI AL AR Hh 2R 15 (TR (o245 HSP bR A H LML IKSETE 09%~25% XN )
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D 0.6
:‘.,é 0.3
- TS VR —— . N SN VAU S R —
66 69 72 75 78 81 84 87 90 93 96
b
|
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?_5
=
=
66 69 72 75 78 81 84 87 90 93 96
TEE (C)
B4 HRM %4 SOCS3 FHELZEMFRA L& E K& HSP 4 SOCS3 HENZEMMLE LK. HRM

21 SOCS3 H AL TR AOARvERTZR 1K ( IZR 22 BAIKRIRINEE 0% . 25% . 50% . 75%. 100% HIIEALFRE ) ; FIK: HRM %4
il HSP 2H SOCS3 HFLALFRE A 26 B (TR Hh 264X 3% HSP ZHbrA B /K P-AE 09%~25% X3RN )

3 it

HSP 2 LM R W REMMNE R, 25
HRARHLHADA 7E A W BH, o] RE W R AR e e
Bl T AN RENAE I . AU P . Bt
M5 LFEPLRIRELEZ TS5 ki P,

Th17 402 —FPERAE 430 TL-17 B9 CD4™ 4
B T MR, FENUAR RAE S 58 [ B g
FEAEAE . Treg JE—41 HA S M I aERY T
MR, XA . B B Rt s B A
FEAPH T IIRE, CD4CD25 Treg N HZ 5 i+
B —Hf. Th17 5 Treg 40HLARK IR T 914G CDA'T
A, JE—XTEA R I RIERE T bk 40T
T, S5 UERHRN TR DIRE S AT o 78 RAE N |
A B e M RS AEHE R SOV, 1L-6 2R
iE 290 it PR 1 e B Sk e S ) 4R CDATT 4t
oA As Ry, 38 Th17 408434k , R Th17/Treg
P, I RN IAE B R T, A TS
REIR, HSP BILAATE T MMTNGEZETL, Thl17 i
FENGAL, Treg A= /b, I #h b | A By 10 4 %
B, 5REAEMF T 45 AR ", PR UUESE HSP
UK INAEAE Thl17/Treg 20845, (H BARJE L
il HRTANTE 2

1L-6 5 4fi M 3% 181 32 1K 45 4 38 i JAK/STAT3
FoHRERERAYEER, 1L-6 SR Z
g5 Gl 2 R B L N B o R R R AR U,
filh % JAK/STAT3 15 5. & 4k 19 JAK ¥ B 8% 12
fb STAT3, pSTAT3 Al Ji &l T iF AH 5 3k A i &

ROR yt, IL-17A/F ik, MM fER] 4G CD4'T 40
Jd 18] Th17 434k 7', T1-6 if 3 i3 STAT3 fi2 fiff Foxp3
FE (Treg 4 A B WEEH N F ) Lk
T CpG & %A P AL M6 Treg 205k, 4
BIMLIAR 995 S G A e ™ AR 98 8K 5] HSP
JLACHE A M2 TL-6 ¥R BE Sz CD4A'T 4fi Jifl pSTAT3 &
AR X I B B 5, H5 Th17/Treg
P L ARG, 4275 TL-6/STAT3 {5 5 2 8 1 AL il
it HSP )L Th17/Treg Ml B2 N 22—

SOCS J& FH 20 i X 355 5 7 A= 147 53 i v
e EE R AR AR, R A AR N R
5t SRR T WL A B PR B B IR AE T
EXL 200 it Dy RE AR 9 AR R 1 e B v, SOCS ST
HEEMMER, Hrb S0CS1 Al SOCS3 X &35 T ik
A& R . A E a2 P BT R B,
SOCS 7EZRBPE T 98 . N Uapg . Seyse bk i/ MR
WDV JORE I W s B e P s 4 22 R
I A R AR

Zhang 2 " 38 1o R PN AN 6 %2 B A
i SOCS3 F kil STAT3 3% #: MM Th17 24
Ja oAbk D, B S IR M H B e e A R .
T [ S A VPRI 5 G I N R AP S R
B, 2B LR N A7 AE Th17/Treg K M7, 35
I A5 1Y IR R 5 SOCST Fl SOCS3 =ik A 2 A K.
A 5T 45 R B R HSP & LA A 1 PBMC SOCSI
mRNA . SOCS3 mRNA Kk TR e, H
55 Th17/Treg HAEP 2 G AR, B Th17/Treg 1) Lt
fHB =, SOCS1. SOCS3 mRNA ik, Fki14E
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W, HSP & JL A SR SOCS1, SOCS3 F ik i, B
AR DL SE R IL-6/STAT3 {55 i3 BE T 4k,
HETT 52 HSP 8 )L Th17/Treg A2, 427~ HSP
2P LT REAEAE SOCST 1 SOCS3 FEik My AHXS
N

g R 2 M B HSP SOCS1 il SOCS3 AH X %
KA R TT RERZ e K2, FRATEEE T SOCS1 Al
SOCS3 5 A 1 F Wit A 2= 0 AE, 45 R, HSP
2 5L SOCS1 FEHFF g T 2 F1 SOCS3 J:[A 5'-UTR
IX AT REFY STAT 25507 1 CpG 5 B AL FIE T 3
IR, Tifd XS B4 JLEE SOCST Al SOCS3 % (A
AbF R B SRR, FRATHEN, HSP &L SOCS1
F1 SOCS3 5 AL H 56 16 7T A -5 BCH A X e ik A
S, M IL-6/STAT3 7 S ot o 53 6, St
KN Foxp3 ik, FEAL Treg 40 L4 1k, i S
F Th17/Treg ZH IS, DNA FEALE—Fhi 2 £
Pl L B B 1 B2 8 ) 22t B, S8 HSP UL
S SOCST A1 SOCS3 HE K F S Ak B4 7 1943
TG M i — 2D F9E. BT IL-6/STAT3 {5
S AR ML 2%, AT AR TS5,
HOA SR A R IR R

(& £ X k]

XU, sk Akl . U G SV SR A 0 Thi7 46 i 2 RE i
CD4"CD25" P45 ¥ T 4 /KFEAR 4k [T). 56 B2E%E | 2012,
27(1): 31-33.
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