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WE: BM DR Btk S (HSP) BLAMNE I B2~ A% 410 i (PBMC) A Toll #3244 (TLR) 2 TLR4 )33k K I
SR BT T A0M (Tih) SRRE R A, AiE HEH 2019 4F 5 A & 10 H FHN BERF R 2= HHE B B fE b
W) & HSP (8L 23 B HSP 4, 53 [RIRHEECE T TSl AR i JLEE 15 B4R g B2 . >R A O = 4 AR Aar
M2 JL3ESF & 1 PBMC 1 TLR2 \TLR4 & Tth 4% 3% 3% , >R F ELISA 346 10 P9 21 JL 38 it 2% h T4 % (IFN) -
v A REA 2 (L) -4 1L-6 7 1L-21 K FA5 4k, 258 HSP 2 JLAMNE M TLR2 [ TLR4 4335 & T 40 g 141
I 25 0] IR 4L (P<0.01) ; HSP 21 B LMK ot TL-4 T1-6 % TL-21 7K -5 2 55 F %) B8 20, TFN-y 7K S H1 TFN-y/
TL-4 LU 5 AR TR B, 25 A G438 L (P<0.01) . HSP 1 2V LAMA il TLR2 (93R3A 5 Tih Z0H |
IL-21 7KF-43 ) 22 B 2 IE A G 56 £ (r=0.538,0.800,P<0.01) ; TLR4 138345 Tth 4  IL-21 /K535 2 | 35 1F
XK FR (r=0.671,0.660,P<0.01) , £5i® TLR2 J TLR4 {E{LATRES 5 T HSP (Y &4 & e, Mg LY TLR2 &
TLR4 W] g3 13 b1 Tth 400 G528 2 AT A 52 HSP 9 50 & Bl o
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Abstract: Objective To study the levels of toll-like receptor (TLR) 2 and TLR4 in peripheral blood mononuclear cells
(PBMC) and their correlation with T follicular helper (Tfh) cell immune response in children with Henoch-Schonlein
purpura ( HSP). Methods Twenty-three children with primary HSP hospitalized Affiliated Hospital of Xuzhou Medical
University from May to October in 2019 were selected as the study subjects ( HSP group), and 15 children undergoing
physical examination at the same time were served as control group. In two groups, the flow cytometry was used to detect
the levels of TLR2, TLR4 and Tfh cells in PBMC, and ELISA was employed to determine the changes in interferon-y
(TFN-v) , interleukin(IL) -4, TL-6 and IL-21 levels in the plasma. Results Compared with those in control group, the
expressions of TLR2 and TLR4, the proportion of peripheral Tth cells and the plasma levels of 1L-4, IL-6 and IL-21 in
HSP group significantly increased,and IFN-y level and IFN-y/IL-4 significantly decreased in HSP group(P<0.01).In
the children with acute HSP, the expressions of TLR2 (r=0.538,r=0.800) and TLR4 (r=0.671,r=0.660) were
respectively positively correlated with Tth cells and IL-21 levels ( P<0.01). Conclusion Activation of TLR2 and TLR4
may be involved in the occurrence and development of HSP and its immune-mediated pathogenesis by up-regulating the
immune response of TFH cells.
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1o 80Pk 4298 ( Henoeh-Schonlein purpura, HSP ) &
i H S L WA IS R 2 —, K2
RTHFEKEY, KAEFH 4 10 77)LE 12.9 ~
20.4"  HSP LA/ MR 208 0 RRAE , I 2 K%
i e R E, — MO0, HSP Oy B R
g, TS RLAF o AE Y v 0 it PR B (PRI R
JE B 98 (HSPN) | S5 Wiy K T 1) 3 22 K]
o KT HSP Hbwm R K & m HL b H R 58 4 i
R EAE T A0 HE D BB UL CRMA | 20 PR A
RREA T Ay LS4 2 22 Fh R B L5 B AR T 45 R
H ARG 2 AR 175 & HSP (1) SCHER 2, Toll B
Z A& (Toll-like receptors, TLRs ) J2 i1 4 3 Fr & PH At —
FANP R TG 5 5 S RS2 AR AR Y&
P —1E B 2. W5 R, TLRs {5 5 JE 3Rk n]
ISR Z R B BBt ny &4, e85 R G215
TRAE ZERGBE AT 58 K ] B bk B e 2607 (A %
TLRs 225 1 HSP 5055 & i M n] 68 B9 4 FH AL
il , BRI b o AW K I HSP &8 LA
JAlifi b TLR2 'TLR4 i) 3% 35 A& 60l B T 20 M (T
follicular helper cells, Tth) X [ 40 ifi /- Z (interleukin ,
IL) -21 KP- 1728 4k, #3F HSP & JLAM & if b TLR2
TLR4 33k K H 5 Tth 21 il 2 8] 7T Be iy AH G, Ry it
— L] HSP 4 492 & s L B L JE B

1 #MEHE

L1 —f 54 HH2019 455 A % 10 HERIMNE
FER M B2 B JLRHE Be iR 7 i 40 & HSP &L 23
BIVE R BETERS S, A HSP 4, b 55 11 3], 2 12 435
ARG 2~12(6.83+2.77) % . AehRifE: (1) ITiIoRfi
JHIE Rl B2 o 8 2% B 5 400 il 1) 255 52 i) 97 8 T RE 119 24
Y15 (2) i 2 Wi 5 18 2000 4F Hh A [ 24 45 LR
Sy BN o 2 23 bR 5 (3) AL JE W E 275
ARZS BB wl A B S BE VB S5 A S HE
BRI - A E T ) B B 0 s/ B 8 B 1 2
RERN 5 L. T I 12 B AR L2 15
B AMEREXS HRZH 55 7 5], % 8 ] 4F % 3~ 13(7.45+
2.67) % . BRAETCHE HE K B B S e PR s o 41
JLEEARRE B e 22 v gt it i L (P>0.05) .
FTAT LR K I T LB MG R A3, AR R =
FAR PR By ot

1.2 ik WEIAZS5REEILNIEKRTR, 7>
o T IR A IR AR A e X it 2 )L [z HSP 48 LR
HHbk 2y 4 ml B AR GBS B ORI T
A% (452 ml) o

(1)TLR2  TLR4 F35F0 Tth s . 1 iz
PR 2L 4 L 73 2 R A 28 B B o 9 0 8 B — A A L
(PBMC) . Ht PBMC 434 7E A T CD14 - 75 &R
PHF (FITC) Lo 4 b, 43 M m A TLR2- 341
HE A (PE) ufk . TLRA-PE $iif4k, Lk PE FRiC I 1gG K
[ %o B 2 IR REG L 7, 30 min, AR INE, M5 1R
A)JE B0 15 min, ffi ] PBS Y% 2 I, S5 A PBS
0.5 ml, LA CD14 &[], &l 2 JLA1AE 1L TLR2 [ TLR4
FHPE AR AT o5 e 9 BUEL 45 4 i PBMC, 43531
A CD4-FITC .CXC b T3k 5( CXCR5)-PC5
AL S (1COS) -PE Hiiik 4% 5 ul, B 15
J5 EREDEHEE 30 min; N A PBS P 2 i 5 AL
i (DA LB 34 0 B R Se A RN, B R
&7 LSRFortessa™ 71 3% = 41 {3 /X , 2& ] BD Biosciences
NF)) o E X CDATCXCR5' ICOS™ 4 a4 Tth 41 iy
B, AT ai e e, (2) 1 1L-4 T4 % (interferon,
IFN) -y IL-6 J IL-21 ARG . T4 2800 i B4 B
JK, R ELISA HriiRde ook CiliR & B e AR YRl
e B AE AR 0] A U WA ) 43 A DU 3% e TL-4
IFN-y IL-6 K IL-21 puk i, DA b #AE f 2 B
K2 B T = e A e v Lo BRI 56 i o
1.3 %tk SR SPSS 23.0 #4758 4y
Mro THECZERLEBI (%) R, 4L IR LB EAT X2 K 565
THEZORHIAF G RIES A0, ] x+s o, 411
FORR I SE RS ¢ A6 56 5 AH DG 73 R JH Pearson
XA, P<0.05 2= RA Guit2r i Lo

2 7% R

2.1 WH4ILE A ;2 PBMC P TLR2  TLR4 #) & ik
B IL-4 IFN-y IL-6 K F a2 HSP 41 8 JLAM & i
PBMC 1 TLR2 \TLR4 BH 42534 200 A B 051 4 fait e xof it
HILEM BT, 2R B G2 X (P<0.01) ; L
I TL-4 J TL-6 ZKSF-IRaefat et B 4H ) L 28 i 25 7
151, FLI 2% TFN-y 7KOF B TFN-y/TL-4 HAE 8 35 T R
(P<0.01), W% 1,

2.2 HSP 41 % )L TLR2 TLR4 ¢ % ik 5 IL-4 IFN-y
B IL-6 R -F 48 % o4 HSP 4l & LA A 1 H
TLR2 % TLR4 Fik5 |3 IL-4 TL-6 ¥ 5 IE A5,
M5 IFN-y/IL-4 t R A G, 2 R A Gt E X
(P<0.01), W#E2,

2.3 #HMILE Tth 2m e & 1L-21 K-F 84 %k HSP
S LANE I Tth 400 o 1 M 1L-21 7K SF-BH &
TR XTI, 22 A Gt #E L (P<0.01) . W,
3, [, Sk 8L Tth 4000 ] 5 1L-21 JKF
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EREIEME(r=0.719,P<0.01) ,

2.4 HSP 21 % )U%}JA fo P TLR2 TLR4 44 %3k 5 Tth
e A IL-21 R-FegAa ki HSP 4] 2t & LAk
JIf A TLR2 9323k 5 Tth 40 \IL-21 K40 51 2

Fz 1 WASMA I TLR2 [ TLR4 () 3Rik & 1L-4 . TFN-y IL-6 7K His

ZIFEMX K F (r=0.538.0.800,P<0.01) ; TLR4 ()55
A5 Tth 400 IL-21 JKP- 7350 S B & IERI G E AR (r =
0.671.0.660,P<0.01) ,

(x£s)

Tab. 1 Comparison of the expression of TLR2 and TLR4 and the levels of I1L-4,

IFN-y and IL-6 in peripheral blood between the two groups (xs)
- ” TLR2 TLR4 1L-4 IL-6 IFN-y ) )
A (e (%) (%) (ng/L) (ng/L) (ng/L) TN/
Rt RN AR 2 15 19.86+8.25 27.22+5.61 19.29+6.76 8.23+3.06 33.59+4.74 1.30+0.38
HSP 21 23 46.55+6.60 54.75+9.61 32.15+4.28 14.63+4.68 26.00+5.51 0.59+0.22
{8 11.042 10.016 7.201 4.672 8.750 6.515
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
%2 HSP 41 )L TLR2 TLR4 [y ik 20 0 1 B, DATITAF5 AL 9 R A5 Pk S22 S vy . HSP
AR R Tk AR e e EL ke 1] i3 ] L R Rk Y VA 42
Tab. 2 Correlation between TLR2 and TLR4 and ‘%\%Hj o E/J%EIE@\# ’ T‘u;ﬁﬁi TLRs 1§§1@4I
related factors in children with HSP %ﬁ(ﬁ'ﬁﬁ , q:% H %ﬁéﬁﬁ e M’Fﬁﬂ , TEJ'J‘ﬁ H %ﬁﬁﬁ
e - 25 1 N o
- T T— YeRsi % . AR % B, TUR2  TLR4 3 {1l flE 5
TLR2 i 0.616 ~0.751 0.699 57 HSP (%9 ; IRl e B8 HSP 20 i 9 TLR2 J%
P <00L <000 <000 TLRA 4SS U 114116 KT B E AL,
TLR4 r {8 0.811 -0.762 0.624 13 IFN-~/11-4 [:[j’fE = E%fz‘* %%? ':j [j{[ﬁl\ﬁﬂ:
P i <0.001 <0.001 <0.001 o YR = DU A
AR — B EH W, W 1LY TLR2  TLR4
R34l Tth g b TL-21 RIBOKPILEL  (ass)

Tab. 3 Comparison of Tfh cells and IL-21 expression

levels between the two groups  (x+s)
25 ik Tth 4 (%) IL-21(ng/L)
fee e 2l 15 6.28+2.69 57.88+16.89
HSP 4 23 13.95+3.16 97.31+10.96
i 7.734 8.750
P{H <0.001 <0.001
3 3 i

HSP /2Ry —Fl L2 W8 B B S0 P 148 48,
F T AR IR R I /0N 1M A8 58 ik Ay s A8 Bl , TR A
I iR T A I S5 i AR AR 4 R 22 808 )L i
bl RIEYT I BE — M, (B e 78 22 8 B R
A /NER S R8T Befe 23 J I AR B ol L T
R RAE . HAT, HSP By & W Bl % o 58 4>
W, AHF5EED], Thl/Th2 40 Th17/ Treg 4 il i) %
PETHJ IS5 T HSP W & HLH o TLRs 23T
AR R B — 28 T RUES IR 1 R T R 545 A2 4K,
HETZDA 1A (TR 1~ 1) k8. HAT, 2
UESEAY TLR P55 5% S 2 3280 BEAE 4 fb R - 88
(myeloid differentiation protein 88, MyD88 ) 4 #fi 145 15
il MyD88 E 4R #3442 Wi Fh ik 421, TLRs fE £
FEHONAUAT LU o b 3R v A AL A 20 M PR 1) &
BRI, 5 S E S N, T L3 AT DA e Ji 2 2

0 ] BEIE < 22 ML 15 Th1/Th2 20 i i S i
% ff Th2 gif s BTG Ak, 80 IL-4 1L-6 S5 ZFp A &
A7 R B, N5 e HSP /) &0 o i Herp i i
LA FIS MyD88 B ¥R 3 oK v A 11 FTE i &
B MyD88 (WAL T 4544 B 5 (140 A/ -1 24k
AHOC TG (IRAK) A0 B 4E F T (008 i e ik, R 1L 1
IRAK F-5 g SR B R 152 AR A 5 [ 6 (TNAF6) A
2E 4 151 TNAF6 5 NF-«B 411 & FH ( NF-B in-
hibitor, IkB ) AH B /f F { JH: % % 1L [ £ , NF-«B 15 LA
PTG I A IR R T W A RE TRk,
MRS Th/Th2 Gfs hi 225 i - 7T B e H: 32 224
ML Z—"

Tth 4HEAEE S B bk A0 M4 5 o1k &= A Bt
RIS AR Y BB B RRBhIhfE . HAT, A%
Trh 4 A0 5 SR e S 1 RS 28 (B Z R E s
i 1Ak Bel-6 I REJAEE R4S T 400 % & A Tih,
IL-21 /52 Tth 41 20 s Ao RE PR A IR 7, AT
TR, IL-21 NUAT LB ST A B 41
WA Tg 43I 4NN, 433 K i IgM  TgG Al TgA,
1M H X T Tfh 41 A9 7= A 404k A2 & ol B9 JE B
KHET BERFBEMAEN . AOFIEE, Y Th
IR (B%) DR ISR a2 8] iR ik
SH IR M 530 SLE KB S R K T 457
AR E BB R i & AT L ARRIEST R B,
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HSP 2R3 LA E i Th 418 b K 1 2% TL-21
KA IEH LEE BT, i Tth 408 Bl 5 IL-21 7K
IR W IE A O, KW Th 408 5% % 15 L S 1121
(3 B 4y W T RE & HSP [ K AL 2 —.
Rookhuizen 2"V BF5% % ¥ TLRO 1] L) i Hof=5 B 5%
S IEEE 221 Tih 20 7= A B i A & ok (GC)
FINE, TSI X TgG2a 14 28 S e 46, 2 0 7 i3 LA
FARALHUAR T R o M7 Ugolini 251 HF 55 th 3 18 1
TLR8 J& Tth 4 ffd 74k 0 B Z IR N &, (HA K
TLR2 . TLR4 5 Tfh 40 2 8] (98¢ &, B § i A W3R
W, AW HE— 2 & B, HSP 2ot LA i
TLR2 \TLR4 A Xf ik 55 Tth 400 K ifn 3% 10L-21 7K
R EIEM SRR, EHMEDN, TLR2 TLR4 1y
SR I IL-6 FK R R H S Tih 402 1w 1
IL-6R #1454 i 2 5 Tih 40 i 5 1k, 7T fE & A
HSP %A= % e 0 VR AL 22—, W R5 4 J5 T 2 A 26
(R ABIETE B AR

Zi L frid , TLR2 [ TLR4 (S # G LT RES 5 T
HSP i % A % J s a1 38 Tth Th2 41 1) G0 %8 1
N5 TL-21 \TL-4 \IL-6 25 48 i DA R g ) m] fig
REHZHRENER 2 —, Wi e T Eik
-, A5 R4 5 HSP I PRI K67 SR B e
HIRER HSP & A K Ji e 2 ML B 0T S i
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