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Th9 cells in peripheral blood of adult patients with primary immune thrombocytopenia and its clinical significance

GUO Hui-jun® , YE Xin® , GU Hai-hui, ZHA Zhan-shan, ZANG Yan, QIAN Bao-hua*
Department of Blood Transfusion, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[Abstract| Objective To observe Th9 cells and IL.-9 level in adult patients with primary immune thrombocytopenia(ITP),
and to discuss their potential roles in the pathogenesis of ITP. Methods A total of 25 newly diagnosed ITP patients and 25 sex- and
age-matched healthy controls were enrolled in the present study. The percentage of Th9 cells in the peripheral blood samples of the
two groups were detected by flow cytometry, expressions of IL-9, TGF-8, PU. 1 and IRF4 mRNA were analyzed by real time-
RCR, and I1-9 protein level was examined by ELISA. The platelet count was recorded by sysmex XE-2100. Results Compared
with the healthy controls, the ratio of Th9 cells was significantly increased in ITP patients(P<C0. 05) ; and the ratio of Th9 cells in
patients with PLT<C30 X 10° /1L was significantly higher than that in patients with PLT>30<10° /LL(P<C0. 05). IL-9 mRNA and
protein expressions in ITP patients were significantly higher than those in the healthy controls, and those in patients with PLT <
30X 10" /L. were also significantly higher than those with PLT>30 X 10’ /L (P<C0. 05). Compared with healthy controls, the
mRNA expressions of IL-9, TGF-8, PU. 1 and IRF4 were raised significantly in ITP patients(P<C0. 05). The ratio of Th9 cells and
I1.-9 protein level were negatively correlated with PLT in ITP patients(+=—0. 428 1, P=0. 032 8; »=—0. 537 5, P=0. 005 6,
respectively). Furthermore, follow-up study of 11 ITP patients found that both Th9 cells and 11.-9 protein levels took a declining
tendency after effective treatment(P<Z0. 05). Conclusion Abnormal activation of Th9/IL-9 may participate in the occurrence and
development of ITP disease, which provides new clues for further understanding of ITP pathogenesis and selecting potential
therapeutic targets in immune therapy of ITP.
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Jit S A % M I 7N AR K 2D RE (primary immune
thrombocytopenia, ITP) &l F& | &% 2 & UL i H 1.
PRSI » HARE A LR 227 AR X B S i/ R
B GP I b/ a1y H S dii . 2B/ MMisk A &
B L2 A AR G AT ERR T L I PRI LA R R
ST IRE A SE S I B AR S o Ry e AR T A e
At TTP J&—Rh 2N IA 0 B B e e, LR
S ML 1 A 5 4 P B DT S B0OqE ARG

WANEA BIBFTE 2N, T 40 s 2= L2
ITP J Ll B FE 223045, 40 Thl/Th2 40’k
i, Th17  Treg A I RER WIS 5 T 1TP
(9% . Th 4 A= AR 3T K& B — il B #:
T ALY DLl TL-9 S5, Tho 4l k&
F %% TGF-3.PU. 1(f Spil R 4ih) fil IRF4 {5
SHYIEEE . Tho AHMdAE 2 Fh [ B G Mg 19 &
o T R VEE EAE R, 40 R SR LT B AR IS (SLE) P
RAEVEI T (IBD) 45 (R ILAE TTP o ) 3R 3K i A
B . ABERE B TER VIR 2 W R TTP &4 4
JAl il Th 2 iy 238 R HIm R 3 .

1 ##FFEE

L1 #rRsr R ABFEILGIA 2012 47 H % 2014
4 6 HRITESE —HEBE R KIFER 2B R 216
SYRIRA TTP B4k 25 1], HAZ Wi i i rh AR s~
SMBFE Sy 23 AR 5 1k i 2F 41 2012 4 i 2 i s A
JE 2 G g2 M I /N A DR /0 12 W 53R Y TP B R
P, R B 10 1, 2 15 ], P B4R S (41, 32 &
13.700 % . FAANAAI ERIAIVC L Y 25 4 {4
VERIE R XA, b 55 11 1], 2 14 ), 7 24 47 %
(40. 12414, 02) % , [a] iof AR 4 22 SCHR 43 7 1 />
Pr (PLT)<I30 X 107 /L [ F PLT>30X107/L f#
B RIAHRNL TR BRI 2250 . AHIFSE 200 1 1 B2 B A 2R
xS, AT S0 G 1 2 B g ) 4

L2 &XAENE mAL(FACS Calibur, BD
AN BRI ( Thermo 23 F]) 5 S2HF 2% %6 2 8 PCR
AXCABI7500) 5 1fil 48 il i1 %4 (SysmexXE-2100) ;
FITC #ric 4t CD4 ik . PE Friciyht CDY Hridk .,
[ 52 5 2 ) 4 (BD A 7)) s cDNA % 5 5
& If3E 1L-9 ELISA #3875 & (RED A FD .

1.3 ARAOK4E HU 3 mL bk, {5 FH AR A RR L
k. (] Ficoll %5 BERE L RT.OVE S B AN A I FAA A%

4 (PBMO) , 84 Bl 76 H T 5 22 ELISA 434, B
73 PBMC 3% W4, — 8 75 ghim X 40 A 7y
Bt s 5 —4 T 9Em 56 it PCR 43047,

1.4 ELISA sl fe ik 10-9 64 Rk ix ARHEEH)
EULIIAS SR ELISA YLK M 3 11L-9 ik i,
L5 Xz Atn PBMC  Th sy ffiH
RPMI 1640 F5 0B 4 A5 A 5<10° A/ mlL, A
PR G U AN B S R e (PMA) L B+
B BLRE A R ML F 37°C .50 CO, WisaTh g
A hJFHUH L L PBS BE% 2 K. B ERER bR
ARG BIHEAT IR G A, B 10° A4S /mL 41 b
A 5 pL FITC-CD, . )6 E 30 min, AR &
VLA [ 5 B RS HE AT A0 g fa, Jm A 10 pl
PE-1L-9. #GFE 30 min, [R]H:50E R R0} HR A4S Iz
BFPE X IR 45, PBS ¥E )5 5 250 X g B0 5 min, 3 b
WL VE 2 LA 300 L PBS T, FHLEI,
X CDATIL-9" %% Tho 4.,

1.6 B3 k&% PCR 4 al PBMC F I1-9,
TGF-8.PU. 1 #= IRF4 9 &35 7 PBMC #fit A
TRIzol IR 7], 4% B G 45 AF B0 W 2 BUS RNA, 4K
JEHEAT IR 55 RO il % cDNA, fifi i} SYBR green
AT S e e B PCR, 51 P8 WLk 1, ¥
Z4:95°C 30 5395°C 5 5;60°C 20's,72°C 30 s, #E 4T
40 NMEFR . A GAPDH g N S fi 4 2
2 CH AACt=ACt.Q—ACt.C, ACt.Q N¥HG4
LR CoE 5 RIEN Co HZ2 2 ACH C Xt
MR AR R Y Co i 58 RN CtHZ 2 A MW
HFRA 1L-9, TGF-3,PU. 1 1 IRF4 ({AH* FEi5 .

*F 1 I1L-9.TGF-B.PU. 1 #1 IRF4 Hy5| 41 5
Tab1 Primer sequences for IL-9,TGF-B,PU. 1, and IRF4

Gene ) L Product
Primer sequence(5-3")
name length

Forward; CTCTGTTTGGGCATTCCCTCT
1L-9 95 bp
Reverse: GGGTATCTTGTTTGCATGGTGG

Forward: GAC CCCCAGACCTCGG
TGEF- 135 bp
Reverse: ATAGGGGATCTGTGGCAGGT

Forward: ATGACGTGTGTTGAACAAGACA
PU. 1 131 bp
Reverse: CGATGGTTGATTAAAGCCAGGT

Forward: GCTGATCGACCAGATCGACAG
IRF4 111 bp
Reverse: CGGTTGTAGTCCTGCTTGC

Forward: TGTGGGCATCAATGGATTTGG
GAPDH 116 bp
Reverse: ACACCATGTATTCCGGGTCAAT
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1.7 bR PLT 33 i 52 0 52 B ik i
2mL & T EDTA Hu & & b, i@ o i 40 i 1+ 2oL
(Sysmex XE-2100) #47 PLT 1144,

1.8 rr  RHEVS 11 B8 H BIRIT A RO AR e 4
ZEfw, BAYY e PLT 7140100 X 10" /L, H.JCH IfiL
REART . 311 ) B B 2 AT O R O b FE K
FA (40 mg/DIELARIT 4 dARITE R G REFRA S
BIAR AR PRI RGOl . HAR R E A 6 fIRiEH
e MARAE . 8 B E R BEARBURY T e bR A

L9 #itgaz (i SPSS17. 0 kit 4it
I3HT. THEVERIL 24 Fon, B4 22 710 LE R
A Mann-Whitney U ¥ 5, #1 3¢ ¥ 4 #r % H
Spearman A5 Ka K ifE () 2l 0. 05,

2 7% R

2.1 ITP &% —fxk ol 25 {8 Eh iR CRIE &
FREREIGERIBHF D R 1~26 4~ F ,F4 (10, 20+
7.16) 4 H, V&7 aii PLT B (34. 48 +21. 63) X

2,0 r ]
[ ]
[ ]
15} %
— ..'
= 1.0 —.—o—.'
pos] °
= [ ]
[ X ]
= ....
05r .:. L2 * o0
':5..%.
0.0 , AL
ITP HC

10° /L X BB PLT A(193. 12452, 03) X10° /L, }§
W 2R A G2 E X (P<0.05), H AT
11 i FI697RT PLT (31, 36+21. 72) X 10 /L,
WBYFIE PLT H (182, 27 +26. 06) X 10° /L. JA¥F G
PLT B2 Jm (P<<0. 05).,

2.2 ITP #ZFamp el oA  SHEE RAM L,
ITP & # 40 J& il Tho 40 j L 1) 36 &5 (0. 99 +
0.40)% vs (0. 25 0. 11)%, P<C0. 05], H £
PLT<C30X10°/L A3 (n=13) /1 Th9 4 Jiig Lt 1
@ T PLT > 30 X 10°/L 8B # (n = 12)
[1.2140.36)% vs (0. 770. 32) %, P<<0. 05 ], U,
&l 1,

2.3 ITP &4 IL-9mRNA fek G thkix 5
f X HRZELAR L, TTP B35 40 i 1 TL-9 mRNA i
K24 3 5 (P<<0. 05), HAFE PLT<C30 X 10°/L
BT IL-9 mRNA FIE FIKF# R F PLT>30 X
10°/L By (P<<0.05) , WL 2,

20 r r 1
[ ]
..
LS5 | °
—~ ___“'___ ..
= 1.0 ¢ L4
o 1.0 L]
E oo’ _,._
[ ] o0
05 F o0
[ ]
0.0 T T
PLT <30x10°/L PLT>30x10°/L

B 1 ITP £ Th MR E S L 54T
Fig1 Percentages of Th9 cells in peripheral blood of ITP patients
ITP: Primary immune thrombocytopenia; HC: Healthy control; PLT: Platelet. * P<C0. 05. n=25 for ITP and HC; n=13 for
ITP patients with PLT<(30X 10° /L. and n=12 for ITP patients with PLT>30>X10° /L

&2 ITP BEFxtEE4A 1L-9 mRNA F1E AR RIE
Tab2 IL-9 mRNA and protein expressions in ITP

patients and healthy controls

Group n IL-9 mRNA L9 ps/(ng+ L™D)
Healthy controls 25 1. 0040. 24 1.62+0. 57
ITP patients 25 3.39+1.02* 5.68+1.08*

PLT<30X10° L™t 13 4. 040,904 6.08+1. 024
PLT>30X107 L™t 12 2.69+0. 60 5.25+1.01

ITP: Primary immune thrombocytopenia; PLT: Platelet.
* P<C0. 05 vs healthy controls; © P<C0. 05 vs ITP patients with
PLT>30X10°/L

2.4 ITP & &% 4 A £ TGF-8, PU. 1 #= IRF4
mRNA # & ik 55X A L, ITP B3
TGF-8 (3.15+1. 10 vs 1. 00+0. 20) ,PU. 1(4, 05+
0. 80 vs 1. 0040, 18) Fl IRF4(2. 8740, 58 vs 1. 00+
0. 1)K m, 2R EARIFFE L (P<
0.05), ILIKl 2,

2.5 ITP &% Th9 aapefe 1L-9 & &5 PLT #4948
%M 7E ITP B3, Tho 408 A 1L-9 8 1k
IS5 B E PLT UMM (r=—0. 428 1,P=
0.0328; r=—0.5375,P=0.0056), JL/& 3,
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Fig2 mRNA expressions of TGF-f,PU. 1, and IRF4 in peripheral blood of ITP patients

ITP: Primary immune thrombocytopenia; HC: Healthy control. * P<C0. 05. n=25,x=s

2.0 8
° r=-04281 e o L r=-0.5375
* o P=0.0328 e 4 © P=0.0056
1.5 F [ =~ 6r (] e o o
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~~ en
S £ )
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3 ITP & Th IL-9 5 f/MRITEIATHE L
Fig3 Correlation analysis of Th9 and IL-9 with PLT count in ITP patients

ITP: Primary immune thrombocytopenia; PLT: Platelet

2.6 w55 ITP &% ThY wapaAe 1L-9 KT8 % 2 B EE 71 T TL-9 7K P34 2 R R $5 (P<<0. 05) , UL
& BEVF 11 4 1TP &, A R6)7 5 . & ThY 4,

20r * 3r
1
1.5 =6t
~ —
® 2
% 10 g 4+
S
a )
05 B d 2 -
0'0 1 1 0 1 1
Before treatment  After treatment Before treatment  After treatment

B4 ITP BEQITHIE Th L BN IL-9 K FHEHES
Fig4 Change of Th9 and IL-9 expressions in ITP patients before and after treatment

ITP. Primary immune thrombocytopenia. * P<(0. 05. n=11, x=s
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