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Vitamin D suppresses B cell activation and IgE secretion via
STAT3-CD23 axis in children with house dust mite allergy

LIU Cuicui', DUAN Bo', WU Shouzhen® , WANG Ning" , SHI Xiaolan', ZHAO Long', WANG Jing'
(1. Department of Respiratory and Asthma, 2. Department of Laboratory, Xi'an Children’s Hospital, Shaanxi Xi’an 710003, China)

[ Abstract | Objective; To investigate the effect of vitamin D on B cell activation and total
immunoglobulin E (IgE) secretion in children with house dust mite allergy and the underlying molecular
mechanisms. Methods: A total of 126 children with house dust mite allergy (allergy group) and 81
healthy children ( control group) were enrolled. Serum levels of 25-hydroxyvitamin D [25-(OH) D],
total Igk, dermatophagoides pteronyssinus peptidase 1( Derpl) -specific Igk, and soluble CD23 (sCD23)
were measured. Pearson correlation analysis was used to assess the relationships between serum 25-( OH)D

levels and total Igk, Derpl-specific Igk, sCD23 levels, and the proportion of CD19"CD23"B cells in
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peripheral blood. The diagnostic value of serum 25-( OH) D for house dust mite allergy was assessed
using receiver operating characteristic ( ROC) curve analysis. CD19" B cells isolated from allergic
children were divided into negative control group (routine culture) , positive control group (1 pg/mL
lipopolysaccharide) , and three treatment groups with 10, 50, and 100 nmol/L 1, 25-( OH),D,,
respectively; cells were co-cultured for 48 hours. Flow cytometry was used to detect membrane expression
of CD23, while Western blotting was assessed levels of signal transducer and activator of transcription
3 (STAT3), STAT5, p-STAT3, and p-STAT5. ELISA was employed to measure IgE secretion. Time-
course experiments were conducted to observe dynamic changes in STAT3 phosphorylation and IgE
secretion at different time points after 100 nmol/L 1,25-(OH),D, treatment. CD19"B cells were further
divided into four groups: negative control group (routine culture), 1,25-(OH),D; group [ 100 nmol/L
1,25-(OH),D, ], IL-6 group (20 ng/mL IL-6), and 1,25-(OH),D, +1L-6 group [ 100 nmol/L
1,25-(OH),D;+ 20 ng/mL IL-6]. Membrane expression of CD23 and IgE secretion were analyzed in
each group. Results: Serum 25-( OH) D level in the allergy group was significantly lower than that in the
control group (P<0.001) and showed a weak negative correlation with sCD23 levels (r=-0.248). ROC
curve analysis indicated that serum 25-( OH) D had moderate diagnostic value for house dust mite allergy
in children (AUC=0.769). In viiro experiments demonstrated that compared with the negative control
group, CD23 membrane expression, p-STAT3 expression and IgE secretion were significantly reduced in
the 1,25-(OH),D, groups in a concentration-dependent manner (all P<0. 01). Time-course experiments
revealed that 100 nmol/L 1,25-( OH),D, significantly inhibited p-STAT3 expression within 30 minutes
and markedly reduced IgE secretion after 48 hours (P <0.01). Compared with the 1,25-(OH),D,
group, the 1,25-(OH),D,+IL-6 group showed significantly increased CD23 membrane expression and
Igk secretion ( P<0.05). Conclusion: Vitamin D may downregulate CD23 expression by inhibiting
STAT3 phosphorylation, thereby reducing Igk production from B cells in house dust mite allergy.

[ Key words] house dust mite; vitamin D; B cells; STAT3; immunoglobulin E
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Ficoll k%41 g 43 25 W ( 3¢ [E GE Healthcare 2
A]); A CD19" B 4f ifg 43 1€ ik ) & (7% [ Miltenyi
Biotec /A 1] ) ; CD19-FITC HL{A& .CD23-APC Hifa (3
BioLegend A H)) ;{5 5 4% 3 % 56 30E T 3 (signal
transducer and activator of transcription 3, STAT3) $i
& MRk STAT3 ( p-STAT3) HiiAk  STATS Hifk . p-
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B (3£ Sigma-Aldrich A F]) s RIPA ZL# W (& HEH
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/vl ;Synergy H1 BFRY ( 32 E BioTek /2 H]) ; Mini-
PROTEAN HL Uk B¢ %% I & 4t ( 35 [ Bio-Rad A7)
Tanon 5200 k27 & CHURAX ( R RERMHE A R
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Fisher BHE AR AH]) o
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FEEEVRRR i 0. 4 mL/min, S5 21 FH HL I 5% HL 2
EB T, 22 SR I, DAAR I fh 5 P9 s 06 1T AR
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1.3.3  Fadi a3 FrshE i CD19* B 4 iy Fn
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I, i A CD19-FITC F1 CD23-APC #ik4%& 5 pL, 2
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THWH T ELISA K0 IgE 43 WK SE i 3 8281k
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BU1.4.17 #1437 - HIAE R CD197B 41
JHL, A RIPA 26 (55 48 T S Wt 12 il 40 0 741 )
PRI S AL T, BCA YA MR B 5 X 20 g BFIFE
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F1 BEXRAMNE LS A IRRFHELL R
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sCD23/ (ng/mL) 0.310. 05 0.58+0. 11 -23.902 <0. 001
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2.4 1,25-(OH),D, 432 494 29 it CD23 JE & ik

TN AR S B4l 3 s | 55 B X FR AL AR L
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0.01) , A[E¥JE 1,25-(0H),D, 4"+ CD19*CD23"B
2 it L ) 44 B PR AR (P <0. 05 B P<0.01) , 551 &
Wit ; Hodr 5 10 nmol/L 1,25-( OH ) ,D, 4 b %%,
50,100 nmol/L 1,25-( OH),D, 41 CD19" CD23" B
L LG ) S AR (P 39<0.05) ;5 5 50 nmol/L
1,25-(OH),D, 4 L%, 100 nmol/L 1,25-(OH),D,
41 CD19*CD23* B il b 1] &l & W I ( P<0. 05) , UL
K3,

W
(=}
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[=}
T
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CD19 * CD23 B4 L4 /%
L) (%)
(=) (=)
T T

%""?:H
|
[ JiE
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& v 9 ¢
1,25-(OH),D;

a:P<0.05,b: P<0.01, 5 MR B L # ;¢ P<0.05, 5
10 nmol/L 1,25-(OH) , D 4 LS ;d - P<0. 05, 5 50 nmol/L
1,25-(OH), D4 LB A%

E3 #&2H CD19*CD23*B ZHAf bk 5 Lk 3%

2.5 1,25-(OH),D, 4 22 37 4] STAT3/STATS #% i
kK K

HAARPEENINZ5 R Bos (B 4) , 5 FIPEXT 2
I, AN[A e BE 1,25-(OH) ,D, 4 p-STAT3/STAT3
oAl BB AR (P $4<0.01) , 3 STAT3 KL H

KK B EFEZA(P>0.05), 1 p-STATS Fl STATS
SBEARBHYTREFEZH(P>0.05), WA, 5
10 nmol/L. 1, 25-( OH ),D, 41 # kb, 50 nmol/L
1,25-(OH) ,D, 41 #1 100 nmol/L 1,25-(OH),D,4H
p-STAT3 7K - it 2 [ ik (P <0.01) ; 5 50 nmol/L.
1,25-(OH),D, 444 H, 100 nmol/L 1,25-( OH),D,
ZH 1 p-STAT3 7KW 2 FAIR (P<0. 01) , p-STATS 7K
I RFL(P>0.05) 5 HIEXS IR L AL, B
X} HEZH p-STAT3 7KF-HH & T &5 ( P<0. 01) , p-STATS
KT E 224 (P>0.05)

® @ 6 @ 6
p-STAT3 M s o &
STAT} s e =y o=y o=

P-STATS e e s — —

STATS S s > -

B-ILEHEE 11 - —

20r
B b
2 15
|
%1.0
=
%0.5 bcd

o @ @ @ ® D20 @06

p-STAT3/STAT3 p-STATS/STATS

@ B AR ;@2 10 nmol/LL 1,25-( OH) , D341 ;3):50 nmol/L
1,25-(OH) , D41 ;@ :100 nmol/L 1,25-(OH) ,D, 21 ;& Bk X}
M2 ;a: P<0.05,b: P<0.01, 5PITEX B L ¢ P<0.05, 5
10 nmol/L 1,25-(OH),D; # kb #;d: P<0.05, 5 50 nmol/L
1,25-(OH) , D, 41 [

B4 #&4H p-STAT3/STAT3 F1 p-STATS/STATS L& Lb%;

WE s R, 5 0 min 48 , 100 nmol/L
1,25-(OH),D, k¥ 30 60,120 min p-STAT3/STAT3
Fb B B SRR (P 247<0.01) , H. 60 min A%,

Omin 15 min 30 min 60 min 120 min

p-STAT3 M. S Raad
STAT3 D = > T o

B-IZIET s sm— S — —_—
1.5

1.0F

fﬂﬂﬁﬁﬁ

Omin 15min 30 min 60 min 120 min
a:P<0.01,5 0 min 4 L5
E 5 100 nmol/L 1,25-( OH),D, 4 7 5] it il &=
p-STAT3/STAT3 tb{E L%

p-STAT3/STAT3
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ELISA 255 5 oR (& 6) , 5 X I AH EL, P
PEXF B4 B 40 i IgE 43 WK - B B (P <
0.01) , RIAIHSE 1,25-(OH),D, 41 B 4l IgE 43
TKF-44) § 2 AR (P <0. 05 B P<0.01) ;5 10 nmol/L
1,25-(OH),D, 4 AH k., 100 nmol/L 1,25-( OH),D,
H IgE 73 WKV B EREIR(P<0.01) . A, 5 0h
AL, 100 nmol/L 1,25-(OH),D, 43 48 h 172 h
B 20 1gE 43K B BEAR (P #49<0.01) ,

A 600
5 b
E
2 400
o
% a
R 500l b
2 200 bc
m
c
L >
)\%““ y &o o Qb““
& R Sy
& ®
1 ,25-(OH)2D3

oe}

300

200

d
d
100 ’——L‘
0
24h  48h 72h

0h
A YREEREFE S5 B 0 8] ) J1 24 5085 5a: P<0. 05,b: P<0. 01,
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