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DETAIBIVE T MR LB Z 1) TgAL AE )L
T SBCPE S i 1 4 58 B i XL
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(M EHKFHEERIVE, TR 40 221000)

[(FZ] BH SHEEAITET (Th) AEFEZREZ 1) IgA1 (Gd-IgAl ) 15 )L E R HeE 508 (HSP)
RO 0 R Z A G . ik Ik HSP UL 36 B, MRS k2L SRR 48 (HSPN)
43 HSPN 41 (11 45) FAlE HSPN 40 (25 1)) o S5 B 15 B 1 AAs L FEAF A i EExT B4l . R A am it AR
AR i Tth 24 ( CD4*CXCR5ICOS™) Wil SRAT ELISA dAa il AhJa il IL-21, IL-6. IfiLiE IgAL. i
Gd-1gA1 FEEKF-. R Pearson O/ HTEEIMT HSP 41 HLILTE Gd-1gA1 ¥REE S5 Tih 21 b 451 S HAH 11
Mt 58 HSPN F1dE HSPN 20 U LANENINL T 40 F 9 B2 10-21 | T1-6 25K R e B BRI ( P<0.05 ),
HSPN 40 R4 Fr%IE HSPN 41780 @ |- ( P<0.05) . HSPN Fl9E HSPN £ H LIS A IgAL. Gd-IgAl FEikk
At Rt RZE 18 ( P<0.05) , HSPN ZH & JLIMIE IgAl F Gd-IgA 1 /K F-45E HSPN H7RB] BT (P<0.05) .
HSP 41 LI Gd-TgA1 /K15 Tth 4IAE HL 6B 22 TL-21, TL-6 ZKFH R 3 IEM KR (P<0.05) o i Tfh
AN B FAH AN R TR M Gd-IgA1 H:[F2 5 HSP/HSPN By &L, Tth ZIMETATREN ST Gd-IgA1 ZE i .
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Expression and significance of follicular helper T cells and galactose-deficient IgA1 in
children with Henoch-Schonlein purpura

WANG Bin, SHAO-KUAN Fu-Rong, DONG Chen. Department of Pediatrics, Affiliated Hospital of Xuzhou Medical
University, Xuzhou, Jiangsu 221000, China (Dong C, Email: dc2260@163.com)

Abstract: Objective To study the role of follicular helper T (Tth) cells and galactose-deficient IgA1 (Gd-IgAl)
in the pathogenesis of childhood Henoch-Schoénlein purpura (HSP) and the correlation between them. Methods A total
of 36 children with newly-diagnosed HSP were enrolled. They were divided into two groups: HSP nephritis (HSPN)
group with 11 children and non-HSPN group with 25 children according to the presence or absence of HSPN. Another 15
children who underwent physical examination at the outpatient service were enrolled as the healthy control group. Flow
cytometry was used to measure the proportion of Tfh cells (CD4"'CXCRS5ICOS") in peripheral blood. ELISA was used
to measure the levels of interleukin-21 (IL-21) and interleukin-6 (IL-6) in peripheral blood and the serum levels of IgA1
and Gd-IgAl. A Pearson correlation analysis was used to investigate the correlation of serum Gd-IgA1l concentration
with Tth cells and related factors expression in the children with HSP. Results Both the HSPN and non-HSPN groups
had significantly higher proportion of Tth cells and expression levels of IL-21 and IL-6 in peripheral blood than the
healthy control group (P<0.05). The HSPN group had significant increases in the above indices compared with the non-
HSPN group (P<0.05). Both the HSPN and non-HSPN groups had significantly higher serum levels of IgA1l and Gd-
IgA1 than the healthy control group (£<0.05). The HSPN group had significantly higher serum levels of IgA1 and Gd-
IgA1 than the non-HSPN group (P<0.05). In the children with HSP, serum Gd-IgA1 level was positively correlated with
Tth cells proportion and IL-21 and IL-6 levels (P<0.05). Conclusions Ttfh cells and related cytokines and serum Gd-
IgA1 are involved in the development of HSP/HSPN. Tth cells may mediate the increased production of Gd-IgAl.

[Chin J Contemp Pediatr, 2020, 22(5): 473-477]
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M 28% ( Henoeh-Schénlein purpura, HSP )
S JLEE B UL A — b BB BN A 1 4 B A
%, HARBELZ N 1/5000, HFEE 4R B
TFE, 90% LUy HSP JLEARRATE 10 H IR, 4
RAFME 4~6 % 20 e R I R LA/ IR AS I D 1
EWRCONRRS, WW WA BgiE. B
ZAMERR o MR BRI R R 23 & R Ry S
% ( Henoch-Schonlein purpura nephritis, HSPN ) ,
&= HSP (B LI AT 5 i Gk R B B A %
HSP 19355 R B &AL i A s 2, BRAE A
KABAFFEIUESE Th1/Th2 . Th17/Treg 4 i 6 3 2k i
7 HSP A bILil v b di B s Y TR &
T —AN[E T Thl F1Th2 246 M A ELAG At 7 3500
1) CD4" T MM A, HEETE B uE, nf
AR ip e 3k Z2 A s AL s B3, 4n CXCRS.
CD40L. ICOS. PD-1. IL-21R K& IL-6R, H A %#
Bl B 4= A= Br iR VR, B 22 R vt Bl
T (follicular helper T, Tfh ) 4}, 1L-21 J&fH Tth 4f
i 0 B R T RS D RE Y R B AN R -, HxE T
ARG IIE R, B AR HETE 74k S e ek AR 1
FN et R AR, SR A R
Tth 4L DRI 5 2R LA A 06, A
B PRGNS | e B AR A U, S e
LRI, Tth 400 S8 RIAANZS 5 T JL#E HSP
() % it A, ELXE T HSPN Bt E A & — &
PR

Hap, FF =1 IgA1 ( galactose-deficient
IgAl, Gd-IgAl ) M HAGHGEE G WFE B /NK R A
X UTRUR A IARY IgA B AT R & pL il 2 — i
TgA "B AT HSPN 3 P FR 0 5 25 AHARL ) 3 BRI 25
FRGPEERFE, i TgA SR s, i
WFFEHIE, Gd-IgA1 7E HSP & HSPN &5 hRie
B, BRI K HSP LA E i Tih
2 i e HAHSC A RIS Gd-IgA1 K784k, 4
FRAF Tth 40 g K2 Gd-IgA1 78 JL# HSP % 5 AL
(VE I M 2 2Z [RIAH G, 45 HSP A HERD
yAYT PR EUES

1 ARSI

1.1 —R&EN

PEHL 2018 4F 4 A & 2019 4F 1 H fER M ER

KA B B e JLBME B i) & HSP UL 36 BilfE N
FFEXTS, ARl 3~12 %, MRIEENESZ BA% plks
43 RAE HSPN 2 (25 45, Hrr 55 10 #l, % 15 #;
65+3.0% ) X HSPN 4 (11 1], Hi 5 6], &«
56; 6.8+28 %) . HILFFE HSP/HSPN 2 Witn
HE BT RROLAT 2 JE] P R A (8 FH b B ST 3R
B2 ] 39 S5 5 e S s T R R 2450 o g 3 B[] 40
TIRBE 1L fd AR LE 15 6], 4El 3~13 %7,
F¥r65+25%, HfH 74, 284, £ILIE
IO IE S B B e e st . PR A i LK
XEARYGR I Y AE R &, AR R R B4
PR B tifE ( XYFY2019-KL062-01)
1.2 FRARE

FI A W50 500 30 T8 J= 25 W T T SR B I
WkifL2y 4 mL, JERILSH AL B, B 2mL
BRSSP, AEE.05 (3000 /min,
10 min ) 43 &5 L3 A1 A3, 37 BR A —80 °C vK 48
PRAF& . BERA A SR PBS RS, H
Ficoll Ik [ 4 73 25 4 43 15 A HUA 1 ] iS4 2% 241 e
(PBMC) .
1.3 4MEIM Tfh Z8A6 L 5189 E

ILE ) 45 119 PBMC, 435 HIIA CD4-FITC .
CXCRS5-PC5 & ICOS-PE Hiik 4% 5 L, ZEmiis],
HBEEIFE 30 ming AN PBS PR 2 35 EHLAEI
FE X CD4'CXCRS'TICOS" 4l il #F 4y Tfh 40 FE, 4>
Bremp bl e DA 454 i A O BE R 27 4G 35 vh s
56
1.4
E

B HSP 21 AE LR g B o) UL 28 PR A 0 37
M3, ZEAAR, 535 N IL-21 ELISA 5
& . IL-6 ELISA i & . A IgA1 ELISA 1251 & J¢
A Gd-IgA1 ELISA &5 & (iR &l [ A4
BHEA AR, Ve g & i 45 ) 4350
FEMLIE TL-21, 1L-6 JUM7E TeAl, Gd-IgAl BIVREE
1.5 SFit=EaHh

SR HI SPSS 23.0 B A X TS s A TS T 2R
Bro THEGERER ISR £ frifi2s (Rxs) RN,
PR AT ORI LUBCR RS FEAS ¢ f e 24
[) 35 o L R R 7 22 0B, 4L B o L 3R
SNK-q o PHAE i [B) FH & P43 MR F Pearson 56
IMTd . P<0.05 FoR2ERHAGIAE L.

I 3% 1IL-21, IL-6 & M 7 IgA1. Gd-IgA1 &Y
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2 #HR 3 FKMA LA 4 KV I I 22 S ¥ R e i R R

2.1 —RIEKRFERBLEER
fe FE %t BR 2 . HSPN A1 JF HSPN 41 3 41 |H]
MAEIE . PRSI, IS 1eG . IgM. AMA 4>

X (P>0.05) . 5 4d 6T B 20 A0 He, HSPN Al

HSPN 28 f8 LI L TgA K- R (P<0.05)

{H HSPN F14E HSPN 4 2 [8] 22 5 T4t i1 24 & X
(P>0.05) . WF 1.

F1 3HBIL—MIGERFRBLER
4151 . FR il 1eG gA g™ WERG 3 AR 4
(xxs, %) (B4, Bl) (xxs gl) (x+s, g/l) (x+s,g/l) (x+s,g/l) (x+s, g/l)
fRERR X IR 2 15 6.5+2.5 7/8 106+ 1.3 1.8+0.3 1.1+0.3 1.01 £0.72 0.17 £0.02
4E HSPN 4 25 6.5+23 10/15 9.7+25 23+0.7 1.3+0.6 0.94 +0.18 0.21 £ 0.08
HSPN 21 11 6.8+2.8 6/5 92+22 2.7+0.6" 14+0.5 1.06 £ 0.17 0.22 +£0.07
1IFH 0.333 0.674 1.511 7.689 1.659 2.889 1.935
P1H 0.718 0.714 0.231 <0.001 0.201 0.065 0.155

e a n SHEFEIRAL S, P<0.05,

2.2 3#HZJLSNEMAF Tih ZBAEEL B, M3 1IL-21
B IL-6 RiEKFHILLE:

EjfdepExd BZHAR 1L, HSPN FI9E HSPN 20 )L
HRJE LA Th 4000 ] TL-21 B 1L-6 B9 FA 7K
Y T, HSPN 4148E HSPN A 7, 2
SHAESGHEE L (P<0.05) , W2,

*®2 34HEILIEMAF Tih GpaLLF, M IL-21.

IL-6 FJiEAKFRLLER (xzs)
sl Tth 4l LE A1) IL-21 1L-6
(%) (pg/mL) (pg/mL)

{EEEXTIR 15 8.9x22 293 +73 54+ 16
JEHSPN 4 25 14.6+33" 38493 99 + 28°
HSPN 4 11 169+24"  504+83""  136+30"

F {4 29.765 19.377 33.929

Pii <0.001 <0.001 <0.001

W a s SN IRZH LLEL, P<0.05; bs53kE HSPN 4 4%,
P<0.05,

2.3 34AZEILMIE IgA1 K Gd-IgA1 iR ERLLE
HSPN F19E HSPN 41 f8 JLIMIE IgA1 Fl Gd-IgAl

WP R fE R A2 T, HSPN 2% 9E HSPN ZH R

T, ZRAZRIEEL (P<0.05) , WK 3,

£ 3 3AEJLIME IgA1 & Gd-IgA1 IRERILEER  (x=xs)
o " IgAl Gd-IgA1

20531 [k (@L) (UL

feERR X IR 21 15 1.61+0.11 0.14 £ 0.03

4 HSPN 4 25 2.01 +0.16" 0.20 + 0.04"

HSPN 21 11 2.36+0.15"" 0.31 +0.04*"
F 1 81.688 77.446
P <0.001 <0.001

e a7n SIERERTIRZE HLHL, P<0.05; b 75 5E HSPN 40 [#%,
P<0.05,

24 HEXMEDWNER

Pearson A&/ #T i 7, HSP 2 £ )L Tth 4 )i
Fe il 5 TL-21 K IL-6 1Y7K-F 2 IEADC R R (r 3]
4 0.656, 0.609, P<0.05) . [RIEF, HSP 44 LI
1 Gd-IgA1 /K5 IL-6, TL-21. Tth 40 451 Kz i
T IgA1 JRE I IEA R (4391 r=0.614 ., 0.664
0.552., 0.714, P<0.05) , WHE 1.
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° L ]
= 600 150 o 8 ~ 150
=) —_ —
) ®e ‘ ~.. g é '. ° ‘l \E
£ 400 e £ 100 ) . 2100 °
— e o a L] ° L] N (]
) -! <z oS © -t
4200 Y:g 16.572X+8692 :.’ 50 - Y::::;(+12A57 550 . Y:glﬁﬁlf)msu
r=0. r=0. - r=0.
0 P=0.0001 - 0 P=0.0001 0 P=0.0001
T T T 1 T T T T T 1 T T T T 1
0 5 10 15 20 25 0 5 10 15 20 25 0 01 02 03 04
Tth 48 (%) Tth 4L (%) Gd-IgA1 (U/L)
800 25 3.0
=y 20 o 00 £
g 600 5 2 IS % es A = 25
\bD ® 0 = 15 ° - o* [ 14 . \t\C i
S 400 = d = .
— = 10 [0
I e® o 3 T 20 K :
S 200 o Y=1089X+165.4 = ¥=27.26X+8.925 - ATy r=2540K41518
= r=0.664 = 5 r=0.552 r=0.714
P=0.0001 P=0.0005 P=0.0001
0-+ T T T | 0- T T T | 1.5+ T T T |
0 01 02 03 04 0 01 02 03 04 0 01 02 03 04
Gd-IgA1 (U/L) Gd-IgA1 (U/L) Gd-IgAl (U/L)
1 HEXESTER
kY =] N by = VS =4
3 itip IL-6 J2& B itk L 240 o0 A A AR i b i I -, {H

HSP & H B % 2 G WA S0 R G0k i &
R, HurH R mILE AR 7 M, fF5T
FH, Th iR PUA AN EIER B, HAEA
B RN 1 AR L P A, H
HI, Tfh 20 AYRE IR SR T 2, (HA 2
FRUESE ] TN Bel-6 AT BERERI 4G T WA T
 Tth, FRiRA CXCRS 1) Trh 738 I 58 240 i A=
1) BCA-1/CXCL13 B{b/E I M T 2k 1 /hgh, B
ARG, SR RS 2K IR Y B A A A
HAEM, MG BEA N B 8 Rk BB FhR
W & . AHFSE &L, HSPN Ak HSPN £H 58 )L
Tth 20 Al £ il 5 JL 78 B @ v, HSPN 4l iR )L
A HSPN A k2, $27R Tth 41U AT ES
57 HSP By &AL, i HXFF HSPN /9 & £ 7R
HEZEEN, SBRETE—8 121 E28E
1 Tth 2020 RSN B 40 AY SC i 1, I
BAT Z M Rretbhat, 121 AMUTiES A B
MO RE (QFrA: B 4ij . PIih B 40fd . o AR
B 4ifE, A &0 B AL &ZiciZ B 4iiE ) s fk
N g SN, 43K TeM., 1eG Al IgA™
I H AR]85 [ 2 r T =00 Teh 2400 [ B 20
TYER, R R OIE L. AWFTE R,
IL-21 ¥ ] T 250 [ B S g2 T 99a 1) & s I E AT
JE T R T —E et 1L-6 22 i Th2 4ififd |
Th 20 43 6 1) 98 E F i A% 0 PR F-o DAAEIA

BAEAISY E e BB L 7E B 40 YS 1L A 1g 280015
e rp FUER 209835 A9/E . 1L-6 7T LAY B 4 f 3
B A AR R BUIA, T B A YT I
ERE, WEAMA, RAFEA SRR, A
5% % P, HSPN 2H KAl HSPN £ & JL i 3% v 11-21
FITL-6 235 7K - F4 A it e vt HEZH B i vy, Herp
HSPN 241 | R4 bR AE HSPN 40T . [
I, ARBFIEE &I, HSP 4 5 L Tth 40 M0 1 5
IL-21 J IL-6 FHE K R IEA R, DL s R
P28, Th 20 S H A0 B PR 121, 10-6 LA 2
51 HSP/HSPN 11 A& A, 11 38 o 1 98 _E 8 248 it (A
TR LN A JGIRTT HSP 1HTT 1 .
NI TgA FELL IgAl 20T 0 E, L3
I RAFAE . 1gAl 4> T HEEEAFAAEA H 2 FERR A AT
ECHE DX, & 58 BUIE B BRI AZ O 254 . IR
NHIITE TgA 1 BEREIX G54 4-5 ZMERERCAF L 1,
M 1gAl S FrERERAL R B AR S & 5
o R R R AL, KT Bk X ol 2L
FAC SR AL B SL I/, B RS H M L1 TgA T
(Gd-IgAl) o Gd-IgAl BT O- SOME A i i1 >F 5L
WS S EOZ0LE A BYURRRE, nIH A 3Pt Gd-
IgA 1 HUATRFITE LA 21 3% 52 5 WD THE B /N
BRAR M, SIS /NG U, AR IE KB,
HSPN 4 J A HSPN 4 £ L v o 1gAl, R3] 2
Gd-IgA 1 7K PR fa et B 4h T, Horh HSPN 4
LB AE HSPN 4 /8 LB B, W Gd-IgAl

476 -



H22HH S W
2020 4F- 5 H

FE SR &

Chin J Contemp Pediatr

Vol.22 No.5
May 2020

FIfig 5 HSP W & HLT . e aF e 2 B T e i ek
AAFFE RPN FERR R o FEARIE S " B 45 R R B
MLY% Gd-IgA1 AT HE AT LT HSP £ LS k4 35 1Y)
K, X T R2 K HSPN A 8-l SR T
H AT Gd-TgA 1 [ 7F= A WL AT 48, Ao
NN B A JTE AR . BREE R R KBt L N £ 4
HRATRES 5 T 1gAl iR S 8T8 . AP R
HSP 21 f8 LA I Teh 4 i A FHC 20 it R 10-21
IL-6 517 Gd-IgA1 /K-F2IEA M, $27 Tth 7]
BENT T Gd-lgAl B4R, HENAE LA LR AT RE
(1) Tfh 205306 IL-21 5 TGF-B1 AT AR
PRIRIVE T, AT LAY 5 1g 28 1) 0 55 46 ) TgA 1 Al
IgA2 R, 5 S ALY B 4 200 i K S8 TgA L
F1gA2, MR Gd-IgAl P2 AR5 m ", (2) Tth 48
Ji 43 A Y TL-6 5 HAZ 1A SIL6R 4545 T A2 4 Wik
I pel30 ff JAK2 VARG, Wik STAT3 Ml
iz, ffif15 C1GalTl FH 53 FF£4R Cosme BT
P FEBEIEAL TeA T A=A 20 (3) [a]is Tfh 41
43I TL-21 AT LI585 Th2 A0 fsin;, Th2 A48
J0 R 7 TL-4 AT LS C1GalT1 3% MR B A i i) 422
 IgA 1 B L SR B

ZE FRTR, ARBFSCEAS, Tih 40 A AT
PR TL-21 F1IL-6 A5 T IS Gd-1gA1 B9/,
Wi I[A 2 5 T HSP/HSPN (0 4 & R i i 4
W8T 150 A 20 B PR AT 6B S 4 I HSP 2 W7 J
IBITRRATHTIAR | BRI
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