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Mechanism of JAK2/STATS3 signaling pathway-mediated Treg/Th17

imbalance in children with cow’s milk protein allergy "
PAN Wei ,YE Shan s\WANG Zhongmin sDENG Yunyun , TANG Weihong”
(Department of Gastroenterology s Hangzhou Children’s Hospital ,
Hangzhou s Zhejiang 310014 ,China)

[Abstract] Objective To investigate the role of JAK2/STATS3 signaling pathway mediated Treg/Th17
imbalance in children with cow’s milk protein allergy and the effect of dietary avoidance on the imbalance.
Methods A total of 103 children with cow’s milk protein allergy in the hospital were enrolled and divided in-
to the IgE-mediated group (n =38) and the non-IgE-mediated group (n =65). All patients underwent a 3-
month strict dietary avoidance intervention. A total of 100 healthy children who underwent health checkups at
the hospital’s physical examination center during the same period,with no history of food allergy or other im-
mune-related diseases, were selected as the healthy control group. The percentages of Treg and Th17 cells
were measured by flow cytometry. The mRNA expression levels of JAK2,STAT3,SOCSI1,and SOCS3 were
determined by qPCR. Differences between groups,changes before and after dietary avoidance,and correlations
between these indicators and clinical symptoms were analyzed using Pearson’s test. Results At baseline,both

the IgE-mediated group and the non-IgE-mediated group had significantly lower Treg percentages and SOCS1/
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SOCS3 mRNA levels,and higher Th17 percentages and JAK2/STAT3 mRNA levels compared to the healthy
control group (P <C0. 05). After dietary avoidance, Treg percentages and SOCS1/SOCS3 mRNA levels in-
creased, while Th17 percentages and JAK2/STAT3 mRNA levels decreased in the IgE-mediated group and the
non-IgE-mediated group (P<C0.05). The increase of Treg percentage and the decrease of Th17 percentage in
the non-IgE-mediated group were greater than in the IgE-mediated group,whereas the increases of SOCS1 and
SOCS3 mRNA levels were smaller in the non-IgE-mediated group (P <C0. 05). Logistic regression identified
JAK2,STAT3,SOCSI, and SOCS3 mRNA levels as factors influencing Treg and Thl7 percentages (P <<
0. 05). Pearson correlation analysis revealed that allergic symptom scores and serum milk-specific IgE levels
were positively correlated with JAK2/STAT3 mRNA levels and Thl7 percentage,and negatively correlated
with SOCS1/SOCS3 mRNA levels, Treg percentage,and the Treg/Th17 ratio (P<C0. 05). Conclusion

ry avoidance can modulate the activity of JAK2/STAT3 signaling pathway,with a more pronounced improve-

Dieta-

ment in non-IgE-mediated cow’s milk protein allergy.
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WAL . B BRAEIR T E BB 3 0 43, B RR S ol 41 B
T 1~2 55 P B RR K it 3~4 43, 7™ R 5 ol R B
PER A3t 5~6 43 WAL RGUEAR Kk /I8 75 11 0
g3 AR KL BE TS 1 1 ~2 g3 Kk (=3 /24
b i T 3~4 43, LK AE AR T 5~6 435 PRI
RGAEAR T B/ RZ T 0 43, A8 & gk sk AR T
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JAK2 mRNA 0.48-0.03 1.4240.08" 1.1940. 06" 0.9540. 08"
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A9 A (1,83 +£0.22)% L (5.69+0.51)% (P <
0.01);Th2 A 43 b4y (3. 6740, 12) %6, (0. 91+
0.16)% (P <C0.01); Th17 & 4 43 9 Ry (2. 94+
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0.05) ki Treg/Th17 -1k 3% .

EAS T 2 Y 2, K& kS 1gE o it A
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P T 2T B . SOCSS 38 i SH2 &5 #y 3k 7 4 M &%
S WAL JAK2(Kd=4. 3 nmol/L), LI STAT3 —
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0.22) % .(5.694+0.51) % (P<C0. 05" ,fELH T 4

FTHREF 20255 10 A% 54 55 104

IS - A7 e R RO R AR . b AR e B D T 2R A
W28 o O R T AR RS B IgE A M
#e) JAK2/STAT3-1gE 38 [ LA BH W i % 52 B, 1 3F
IgE #5300 55 M & SOCS3 4+ §: Y Treg/Th17
MBS RGBS

25 | TR, JAK2/STATS i@ B 1% 1k J SOCSI
SOCS3 7 i 4 9d 55 e [F] /v Treg/Th17 VA kI8 =
5T 40 & Ao 8k v, KRR R B8
JAK2/STAT3/SOCS i % i ¥, H7E R IgE A it
AL SOCS3 KKK Thm W B, A 2k T
Treg . Th17 H4r b, AR E XY T 75 BEE 51
o Y50 1% 22 5 R AR B P e ARG T T A
TR A

S % ik

[1] SICHERER S H,SAMPSON H A. Food allergy:a
review and update on epidemiology. pathogenesis,
diagnosis, prevention,and management[ ] ]. J Aller-
gy Clin Immunol,2018,141(1) :41-58.

(2] XUEK,BR3e, 25 /NF-. 5l By F0 8 35 1 T ok & 40
U S 5 IO M B R ™ AR R AR G LT . v
B B BBk P 2 2 7, 2024, 38 (1) :1220-1228.

[3] ZHANG W,LIU X,ZHU Y, et al. Transcrip-
tional and posttranslational regulation of Th17/
Treg balance in health and disease[]J]. Eur J
Immunol,2021,51(9):2137-2150.

[4] LIUW,LIUS,VERMA M,et al. Mechanism of
Th2/Thl7-predominant and neutrophilic Th2/
Thl7-low subtypes of asthma[]J]. J Allergy
Clin Immunol,2017,139(5) :1548-1558.

(5] FikA:, TPk 22/, &I I 77 & AR S Xt
A AR 1 O BB L 1A TR R RE AR Y 5 R
[J]. ) PHEE2£.2024,46 (1) :39-47.

(61 Jr kb, kA0, 2555 55, 55, FUR R T A2 /) B
18 Pk A i o A RS Hh o i 4 STATS {5 5 4k
£f Th17/Treg ¥ [J 1. o & i 21 A= B A
2024,40(12):2336-2342.

(7] Shide A JyAnm « ELRG 48, By A ok 2 « Bl 35
MR, /N L v 2R M R SOCS-3 M
HMGBI 5 Th17/Treg 41 s J: i ity ¢ & [J . ¥
JLER K%M ,2023,44(1) :91-94.

[8] I He. 5 i, 25 4% 1V , 5. JAK2-STAT 3/STAT 5
G S LE Yl M CDA T bk B 4 i T
AL YRR SCPE R 5T LT ], b B A g 22 4k L 2018, 34
(6):897-901.

(9] Ky AR, Bl T, I3 27, 55 e o 1k B2 R RS



FTHREF 202545 10 A% 54 5% 104

JE Il miR-122a 1 miR-146a 7K 3¢5 Thl/Th2/
Th17 fo -7 A P o3 A LT ], A A= B2 2
R, 2024,24(9) :1751-1755.

[10] D” AURIA E,SALVATORE S, POZZI E, et
al. Cow’s milk allergy:immunomodulation by
dietary intervention [ J ]. Nutrients, 2019, 11
(6):1399.

[11] VENTER C,ROTH-WALTER F, VASSILO-
POULOS E,et al. Dietary management of IgE
and non-IgE-mediated food allergies in pediat-
ric patients [ J ]. Pediatr Allergy Immunol,
2024,35(3) :e14100.

[12] AZANI L, LANDAU T,BRANDWEIN M, et
al. The effect of infant cow’s milk protein con-
sumption on subsequent IgE-mediated cow’s
milk allergic outcomes in a high-risk pediatric
population[ J]. Clin Nutr,2025,48:38-47,

[13] fh. 36T ASQ WAL I 4 L& Wil il 5 4= 1,
O E KRR MBIFELT ] v B i 28 2 24 7
2019,29(3):334-338.

[14] KOLETZKO S,NIGGEMANN B,ARATO A,
et al. Diagnostic approach and management of
cow’s-milk protein allergy in infants and chil-
dren: ESPGHAN GI
guidelines[ ] ]. J Pediatr Gastroenterol Nutr,
2022,55(2):221-229.

(151 E48. REAARR Y i@ 5 30 ) Th 20 M 5 98 57
Th17/Treg V- /N B Y U WD ik
M 2l BB R 5, 2022,

[16 ] PAN W, TANG W,WANG Z,et al. Correlation
study of JAK2-STATS3 signaling pathway and
CD4" T lymphocyte subset changes in CMPA
children[ J ]. Technol Health Care, 2025, 22:
9287329251360089.

[17] WANG X,HAN C,YANG D,et al. STAT3 and
SOX-5 induce BRGIl-mediated chromatin re-
modeling of RORCE2 in Thl7 cells[J]. Com-
mun Biol,2024,7(1) :10.

(18] 3k &L, 537 i Ji f2. miR-155 i id SOCS1/
STATS x4 i 45 28 W M OC 7 4 v R AE [ W
M Th17/Treg JRAM[1]. S BE2 A4 3,2024, 40
(13):1791-1796.

[19] 223, R AV, 4 & A 8UR LR
57 i B A SR I G A B 4 AR R D N A
FrlJ]. e g 5 5928, 2023, 36 (3) 1 458-460.

(207 XL . 8 . Smad3 Xt Th17 402 5 1k 5 5 4%
P 45 V8 FE S ALHI LT, 259 %R, 2023, 12

Committee practical

2347

(4):309-316.

[21] BUAZAZ , VL E 6. B W BB LW 16 TR B R AR 22
H5HMNE M Treg/ Th17 AR SCHELT ], E A
A2 ,2023,35(10) :1192-1195.

[22] XM, 2 2246, UMM 45 o 24 3 Pk B 43 1A 1y
N Thl/Th2,Thl17/Treg %y N 2 - 1 (14 1
R EI gk e [T ], 25 4%, 2025, 50
(4):1000-1021.

(23] ARAEE REESE . INIT W 55 Ik /N T T8 1 5% i)
Treg/Th17 20 i 2% 5 25035 /)N Bl i 1) AL ] A 5
(1. W2 [ BE [E 25,2024, 35 (3):532-537.

(24 RART 22 PR 22 25 T X0 4R 1o 1k M2 4% /N BRI Vi
20 LA 2R-33 120 A 2R-25 ) i R T Ak 1
A0 g A= 5 2R A Thl/ Th2 V- 52w (9 52 56 BF 52
(1], By e 447 ,2023,52(1) . 7-11.

[25] DU Z,CHEN A,HUANG L,et al. STAT 3 couples
with 14-3-3¢ to regulate BCR signaling, B-cell dif-
ferentiation,and IgE production[J]. J Allergy Clin
Immunol,2021,147(5):1907-1923.

[26] MATSUI S, KATAOKA H, TANAKA J I, et
al. Dysregulation of intestinal microbiota elici-
ted by food allergy induces IgA-mediated oral
dysbiosis [ J ]. Infect Immun, 2019, 88 (1):
e00741.

[27] FWK, J7 /0 %, T8, %, SOCS3 i i i ¥ JAK2/
STAT 3 {5538 [ 03 S PE B A3 L) . 1L v Bt
K2p2447,2023,54(6) : 778-784.

[28] XUtzth. 5T JAK2/STATS {5 5 i H 45 34 i 1
[F]36 5%t Th17/Treg 4 il 73 4052 ma (1) 52 55 BF 52
[D]. YA 7 P BE 25 K77, 2023,

[29] QIN Z,WANG R,HOU P,et al. TCR signaling
induces STAT3 phosphorylation to promote
Th17 cell differentiation[J]. ] Exp Med, 2024,
221(3):e20230683.

[30] KAMINSKIY Y,MELENHORST ] J. STAT3
role in T-cell memory formation[J]. Int ] Mol
Sci,2022,23(5) :2878.

[31] CAPUTO L S,ALVES C L, LARANJEIRA I
M, et al. Copaiba oil minimizes inflammation
and promotes parenchyma re-epithelization in
acute allergic asthma model induced by ovalbu-
min in BALB/c mice [ ]]. Front Pharmacol,
2024,15:1356598.

i fs B #1.2025-02-28 &[] H 11 :2025-06-28)
O B« 32 54D



