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Significance of Th17/Treg imbalance in children with primary immune
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Abstract: Objective To investigate the significance of Th17/Treg imbalance in the development and treatment of
primary immune thrombocytopenia (ITP) in children. Methods Thirty-two children diagnosed with ITP between May
and August, 2015 and 22 healthy children were enrolled. Flow cytometry was used to determine the Th17/Treg ratio in
peripheral blood of healthy children and children with ITP before and after treatment with immunoglobulin. Results
Compared with the patients with ITP before treatment, the healthy children and the patients treated with immunoglobulin
had a significantly lower percentage of Th17 cells in CD4" T cells, a significantly lower Th17/Treg ratio, and a
significantly higher percentage of Treg cells in CD4" T cells in peripheral blood (P<0.05). In the 32 ITP children treated
with immunoglobulin, 20 had complete response, 4 had response, and 8 had no response. The patients with complete
response had a significantly lower percentage of Th17 cells in CD4" T cells and a significantly lower Th17/Treg ratio in
peripheral blood than the patients without response (P<0.05). Conclusions The Th17/Treg imbalance can be found in
children with ITP. Immunoglobulin can improve the cellular immune function by regulation of the Th17/Treg ratio. The
Th17/Treg ratio may serve as an indicator for assessing the therapeutic effects of ITP.

[Chin J Contemp Pediatr, 2016, 18(3): 238-242]

Key words: Th17 cell; Treg cell; Immune thrombocytopenia; Child

J5 k& M e M M/ AR U A GE Cimmune IR BATIEANIE R, 2B R HERR 2 H U
thrombocytopenia, ITP ) & JL 2 5 UL 4 K H i R R 22 B AIF 5T 2% BH A it S0 5 D BE ZX AL AE 1TP &
Ygwg, LA/ (PLT) @R 2 80k i, 51 i P B AE B EAE R . Th17 428 & B0 A 50 P
TR FRIEE . NBEH I B R R B, K& CDA'T Y, LIRS PR TIL-17A hy 24y

[k B ] 2015-11-27; [ $3Z HH) ] 2016-01-27
[fE&E I ] B0, 5, Mt @3 TE,

238



FIBEHE3IM
2016 4F- 3 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.18 No.3
Mar. 2016

ik, 45 Hom R B4R 48 0E I W /E . CD4'CD25"
P T 40AE (Treg) JEAFAE T 1E % AR ) —Fp
HIPE T M RE, S A B RN M T 2
(A G388 B N7 AL T 240 1 3% £k B 3 D400 il 14 41
MR F45, fF A SRt pehh R EEER,
Th17/Treg 20l Lb A1) 26 flif & 75 2 5 1 JLZE 1ITP &9
AR, R LUE RIS ITP iaY7 45 b, BRI
WAFFER N, AR SCGE K TP LN FPERE
FIVAIT AT JG ANE L Th17 . Treg BY LU G284k, 14
TRF Th17/Treg S e JLEE 1TP K& M IG97 o AOAE
M.
1 #ERSFHE
1.1 RIS
PEHL 2015 45 H 1 H&E 20154F 8 H 31 HE
KN4 55 — BRI B e JLBHRi2 19 32 491 1TP F8UL
YERBFGEXT G, Fra Rl T & sE R4, £F
ARE TP 2 WibrifE U, HERRHALS R PLT 3D
(R NP A R PR A 00 . I . B A S
WERAAE . Z4 805 . b5 18 4], 14 441,
hAAERR 2% 6 N H (2 HE12% ), PLT I
HOh 1~38 x 10°/L; VIR AR L3 22 fBilfE
S EREXS BB, Hoh 1241, 10, a4
B3 340H (6 40AE12% ) . ITP 45 fil
X RRLHAR Y . MR 2ESF G L (P>0.05) .
PRACREERT O A B A R
1.2 BT

A ITP A8 L34 2R FH i ok i 1 %o 928 3Kk 21 1
(IVIG) /97, &M % H 400 mgkeg, ffiH
3~5d; B4 H 0.8~1.0 kg, i 1 d %M 2d )5,
MR e H 1.5~2 me/ke( Fx KA 60 mg/d ),
SRR, Z PLT>100 x 10°/L J5 a8 1~2 Ji, &
s 2 AP 1k IS RE S Hy
IHIT o
1.3 LI UESiKF

FITC #r 12 #9 B $T A CD4 5. 58 B Bt 14
(100TST) . APC #ric B9 BBT A CD25 H 58 Bt
& (100TST) | PE #ric i ERPTA CD127 H gl
& (0.1 mg) . APC. PE 435l 45 ic (0 [R] AU g 44
APC Fric i UL A CD3 BTk (100TST) |
FITC Fric i) BT A CD8 BATERES LA (100TST) |

PE FRiCH BT IL-17A gk (100TST) |
02811 i D= ;3 3 I L i | W g = E e e 1 BTN
RPMI 1640 £ 37 % ¥4 F 3£ [E Becton Dickinson 2y
) PG ISR F FACS Calibur B 204X
1.4 ELWHE

R R LW 2 TP & LR I7 Hi . IVIG LY
FH G T il e ik BR 20 L 3 25 W 2R b B 0 R I
3~4mL, FIAWRAYTRER 8 h IWALH, HrAck
LN AE 2 G dE AT, X TR IR Y LR
PRI 5 4T o

B 100 pL R ghbrEE 4 i, 430 FITC #r
OB B CD4 B4t 20 uL. APC Fric 09 B4 A
CD25 Bdt 20 ul. & PE #Ric i BPT A CD127 Bd
25 L, JR%), ZEREOEHET 20 min, fNZLLHAA
R 2 mL, JR2), FIREDOLIFF 15 min, FFEN
WRES T, LA 1500 t/min B0 5 min, R)55
51500 pul PBS EEEAAAE (23K ) , BB
g A M AR

B Z i BEIm 100 pL, FH RPMI 1640 5% 55
W1 SRRRURG RS, R AR EAE 1 x 10%/ml,
Horp i AIGR) 2 ul., F 37 CAH IR K R =48
% & 4~6h, Jl CD8-FITC F1 CD3-APC 4 20 pL,
IRA], REEHEE 20 min, HNLLA0ME LA 2 mL,
IRAT, ZIEEOEIEE 10 min, SNBSS,
L 1500 t/min B.0> 5min, R)5F FH. MMAEE
AR 57) 250 ul, 4°C F #EEHEE 20 min, DA 1 mL
wash buffer ¥E %% 1 Y%, 1500 r/min & 0> 5 min, 2K
J5 % 3. 100 pL wash buffer T2 40 E, fnA
IL-17-PE 20 uL, JE%J, 4°CF #EH% H 30 min,
P 1 mL wash buffer ¥£ % 1 ¥X, 1500 r/min & >
Smin, SRJGF i, DL S00 ul PBS B 7400, #i
E IS TE] PN G A B SRS
1.5 FrauFlin

TE ITP BYJ7 &5CHBT I, 75 2 /DG D P ¥k PLT
K, HBRAG I 22 [0]B% 7 d AL 43 5e 4 (IR
75 PLT = 100 x 10°/L, HI%A B2 ) Az IE
J7J5 PLT = 30 x 10°/L, F H Z /D HIERl PLT %0
2 s, HEAHBMER) | MERE (FER
LA FH B2 B, {8 PLT = 30 x 10°/L Bk il ).
Text (IBYF 5 PLT<30 x 10°/L 8% PLT 3 fin A
FIEEAIME R 2 R ECE A IR ) .

239~



5518 3 45 3 40 P E SRS
2016 4F 3 H Chin J Contemp Pediatr

Vol.18 No.3
Mar. 2016

1.6 FHitESH

SRII SPSS 21.0 565 HARF B 75627 5
Br, FEE IR A0 5 22 551 1y 3t BORER 114y
B+ bRifEZE (x+s) Fon, WA ZELECRH ¢
Kosfes RS0} R VERLR I R
SLIEIRE ) (M (Pas, Pys) 1471, 4L HLER ]
Wilcoxon ¥ 5:. P<0.05 NZEFAH G IE X

2 R

21 WASME M Th17, Treg K& Thi17/Treg Lt
ERLLE

ITP # JL Treg (CD4'CD25'CD127"") 5 CD4"
4 1) L B3] B S ARG T R XS IR A, Th17 (CD3'
CD8IL-17") i CD4" iRy Heffi & Th17/Treg UAE
N TR IR, ZR A% X (P<0.05) ,
W1, K 1~2,
22 ITP &2JLIVIG & T BT /5 50 B L A Th17,
Treg % Th17/Treg tb{EHIEL B

ITP & JLIAYTHT Th17 5 CD4™ 40 i 1 b 9] %
Th17/Treg FLAE 4 Bl B & TIRY7 5, Treg  CD4*
YR LB B AR TRYT R, Z R ST
B (P<0.05), W#E2, K 3~4,

x1 WASEIMD Th17, Treg AAELHI K Th17/Treg Lk
BRI (xzs)

251 % Th17(%)  Treg(%)  Th17/Treg
faRREXT R 2] 22 0.54+021 8117 07+04
ITP 2 32 203+0.55 25+£09 1.0+ 0.6

tH 11.88 -13.79 7.66

Pl <0.01 <0.01 <0.05

10 10°
10 10°
g g
& 510
é‘ 10 é /
10° 10° |
:* o 0.4% 3.0%
0 1(;" 10 16‘ 1(')Z 10° 0 16" 1(‘)” 1(')‘ 162 10’
CD25 APC CD25 APC
fetFREXT AL ITP 4

B 1 Treg @R AME k46 XL EI A Treg
YT AE X

0.56% 1.53%
10° 4 10°
= =
; 10 E 10
= =
10" | 1004
10" lv()‘ - 10° 10° 10° 10° 10°
CD3 APC CD3 APC
fH BT AR 2 ITP 41
2 Th17 WRERNKEME A ERBRIXEE) Th?

R2 WHSNEIM Th17, Treg AL HI K Th17/Treg tb
ERILEE  (xxs)

205 B Thl7(%)  Treg(%) Th17/Treg
IRITHT 32 2006 2509  0.98+0.58
W 22 09+04 48«15  0.18+0.16

{8 7.16 -7.55 5.66

P Y <0.05 <0.05 <0.05
10° 10°
10°4 1074

5 10 5 .’
= ¥ = ¥
© < 3 ,-
10" :
349 - 5.0%
10‘: 10" 10 ' 10° 0 1[)" 1|0“ 1Io‘ 1;)2 10°
CD25 APC CD25 APC
SBIPET IR

E3 ITPEILIV

IG i&97HIfE Treg dARER A6 T =

ik T e XA BNy Treg A T A X3

IL-17 PE
3

1.9%

1L-17 PE

L
"

1.0%

10’ 10' 10°

CD3 APC
YT

10"

10° 10°

CD3 APC
HWITIE

4 TP #JL IVIG i&¥78I/g Th17 dReii e &
5 b G BRI IR EI R Th17 4R 7E X



FIBEHE3IM
2016 43 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.18 No.3
Mar. 2016

23 AEFrzEILTh17, Treg & Th17/Treg Ltk
BRI L

32 4] ITP W2 ILIRIT I, 20 )58 4
4 IR, 8 BNAYTICA, 4 I SR ILH T4

PR TC 2 AT 97 RO, AL A A I i 2 5 T
WA, 2R SR SN Thl7, Th17/Treg
{EHIIIE T I (P<0.05) , Treg 4HAHY H 1575 P4
M ez R RG22 L (P<0.05) o W& 3,

£ 3 BITREARITHEILTh7, Treg 4BREELLBIE Th17/Treg LEERILLER (M (Py, Pis) |
20531 Bk Th17(%) Treg(%) Th17/Treg
AR 20 0.69(0.52, 0.88) 5.21(4.68, 5.46) 0.14(0.10, 0.17)
&l 8 1.53(1.18, 2.05) 3.76(3.20, 4.40) 0.44(0.28, 0.82)
VA -3.27 -2.73 -335
P1H <0.001 <0.05 <0.05
3 Tt (A /D AT BE A T 20 P TTP e I 1y DU RE 3K AL I
MUl Z—, T Th17 AT R 518 1TP & R TC
ITP AR AR LRI 2%, MRSERIM], 280y ARSI it 200 A 5 fe s 1 it/ it /D i
TN MM G e 2 i . W2 e B BLAMNE M A i b Th17. Treg Y LB, 45

A S AL RIS 5 T OITP AR TTP 2ok H R
PR, AR LA IEHRIT SOR KA, e
MG PE B TP, PRI 2200 & MLl
OE 7SR WNT YL 3 s 7 S DA 8

Th17 & —FPHr i CDAT 4 AL, DUk
Oy TL-17 S FEBARAE, TL-17 2 H R Y
RREF, BfZHEAEYEME, TS S P
R s . L I katk, (R R 2 R A 20
= A A R AR L R -, 3 T DR At — S 441 i
A VR R, 2T 5 | RS 40 B 32 T A 4 SR
SRR R R B G i e AR L L
AERFSE B, Th17 5 AR B v A0 am 7 X
PEXRTTR Y, Rgtbaspe®, miEm" EL
Tl B S BE M 1 & A By o b R 7 43 D) A
Ko Treg R4 R TIRE 5 Th17 AHE S5 BT, 7EHL
A28 B AR S A e e vh R A AR . AESE
FW], Treg 5 Th17 H[FZ5 ITP &5, HZHM
JAMGHE TP () R A R R EEEAEH . BT
D5 AR 28 e N ITP, e )L rp A5
XD, I B M AAE S, Lin 5 M ESL
CD4'CD25 " Treg KU AE ITP 15 313 b AR 25 i 30 L H:
TETE 50 BR2H K i 45 1TP 2 3 08/ 1% . Aboul-
Fotoh %5 " & 1 CD4*CD25 Treg 7E ITP 1% A 1. 3%
WL, AR ITP 5% 4 2% fif 1 00) 5 25 1 hn, HE
CD4*CD25 Treg T T2 Wi ANl JL = 1TP % 4
KIEEA BT E L, W RWE " AN Treg

PR ITP 2HAME I Th17 5 CD4™T 2 i Fb 3]
Th17/Treg WAEI W] = T IE R X B2, 1M Treg 5
CD4™T 2 i) S AT IE 6 iR . $R Rk
PE ITP B LN AEAE Th17/Treg FL e, 5240
BB R HA 3L,

ITP 2y R A BRMEB, 2808 LTS R4F,
2 10%~20% 1) 1TP LB ZIERIGIT A 1T GES%
1l eI AYE ITP, FET ITP 1—23A)7 15
F R SWAERE AR . BRI " iR R
B, ITP B LI E IR YT J5 B IRJT HT Treg 1 CD4'T
G MR LA ST A T, IR T g i i
S Treg ¥ 34 1T 35 EI3697 19 H (4, Ephrem %
3 B S B E S e R BR AR A v T VA Treg T
REVKSZ, MIMZUIE Th17/Treg Fofildeflii, fdi 5% I
N3z E . IFERE AT JLEE ITP AHLEIER T
TR NRTAR AL, & AR R AN e g T RE, H
HIE TG SCHR S . AR08 1R T 15 AH JC R At
s, 2559 o ITP 41 LI Y7 R /M ML Thl7
i CD4'T ALY Ee 9] . Th17/Treg HC(E A B & T
JBITIG, Treg 15 CDA™T 410 it () Lb 1] . 25 1% T {t B
XFHRZ . iF—25WF9E Th17/Treg FLAEDXN TS 15200
XRIT G 56 4 R 4 5 TR EAT iR, 4551
7RS4 N ZH Th17 5 CDAT 40 il i b 3] . Th17/
Treg HAE MR T ICR 4L, Treg i CDA'T 411 AY kb
B AR AN K, HHE0 P R 25 1 AT A3 2 31
YN o BE D REIE IR EAYT ITP 1 H 9,

241



FIBEHE3IM
2016 4F- 3 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.18 No.3
Mar. 2016

Zi LTIk, JR &M TP L AR JE i P A TE

Th17/Treg HLBI A5, PNFPERER A v iG Y7 vl AT
TZANME H AR AR T A TTP R LA S D fE
o N FIER R IR YT 1TP A Th17/Treg LR Y
Ak, AT R — s TR

(& £ X k]

Neunert C, Lim W, Crowther M, et al. The American Society of
Hematology 2011 evidence-based practice guideline for immune
thrombocytopenia[J]. Blood, 2011, 117(16): 4190-4207.

Cuker A, Cines DB. Immune thrombocytopenia[J]. Hematology
Am Soc Hematol Educ Program, 2010, 2010: 377-384.

TR DA 2 IR T 23 R 5 L I . B R St 1l
HRIAREIZ TR I T R (BITRRO)]. PRI 2R3
2011, 32(3): 214-216.

XISCH, WRfi . OF LEE R M et i Mis e 129 7
AU MR ()] AR AL R B 2 245 (FB AR ). 2014,
10(2): 145-149.

Miossec P. IL-17 and Th17 cells in human inflammatory
diseases[J]. Microbes Infect, 2009, 11(5): 625-630.

de Latour RP, Visconte V, Takaku T, et al. Th17 immune
responses contribute to the pathophysiology of aplastic
anemia[J]. Blood, 2010, 116(20): 4175-4184.

Kordasti S, Marsh J, Al-Khan S, et al. Functional

characterization of CD4" T cells in aplastic anemia[J]. Blood,

242

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

2012, 119(9): 2033-2043.

Wi B, EERS , SHaRIT ., AF . S RURMOCTY 58 AR AN i
Th17 4 / P75 14 T A0 H RN -5 P s ARG (1], 40
M 553 F A2k L 2015, 31(1): 81-84.

SRNFE, B, MONTE L A Th17 A Treg 4 AE &R Gi 41
PEAE A SR MR A9 FRIA (1], HARER A5G 2012, 92(7):
460-463.

Lowes MA, Russell CB, Martin DA, et al. The IL-23/T17
pathogenic axis in psoriasis is amplified by keratinocyte
responses[J]. Trends Immunol, 2013, 34(4): 174-181.

Liu B, Zhao H, Poon MC, et al. Abnormality of CD4'CD25"
regulatory T cells in idiopathic thrombocytopenic purpura[J].
Eur J Haematol, 2007, 78(2): 139-143.

Aboul-Fotoh Lel-M, Abdel Raheem MM, El-Deen MA, et
al. Role of CD4'CD25" T cells in children with idiopathic
thrombocytopenic purpura[J]. J Pediatr Hematol Oncol, 2011,
33(2): 81-85.

HORWT, BRHEL, 2R, 55 . 8P AR A il /MR /b 1
SERE CDA'T 0 B Z AL i 45 5 (0], AR R | 2010,
49(3): 213-216.

Mo . FAE . 22 A8 &5 et/ MR E U LAMA I
CD4"CD25" VA5 T 4HHLAN Th17 ANHAY S 4 [)). T H AR
2£2E4] 2013, 35(8): 864-867.

Ephrem A, Chamat S, Miquel C, et al. Expression of
CD4'CD25" regulatory T cells by intravenous immunoglobulin:
a critical factor in controlling experimental autoimmune
encephalomyelitis[J]. Blood, 2008, 111(2): 715-722.

(AR T





