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KB (n=58) FREWLH (n=29) I EEWLH (n=19) . JIPEERI MR AL 106 412 XS FREH . B S
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[ Abstract] Objective To investigate the correlation between peripheral blood soluble urokinase type plasminogen
activator receptor (suPAR), tyrosine kinase/signaling and transcription activating factor (JAK/STAT) signaling pathways and
airway remodeling in children with bronchial asthma (BA). Methods One hundred and six children with BA admitted to the
Respiratory and Critical Care Medicine Department of Gaochang District People' s Hospital in Turpan City from January 2021
to January 2023 were selected as the study subjects (BA group). According to the asthma grading criteria, they were divided
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into intermittent subgroups (n=>58), mild subgroups (n=29), and moderate to severe subgroups (n=19). 106 healthy children
who underwent physical examinations during the same period were selected as the healthy control group. Enzyme linked im-
munosorbent assay (ELISA) was used to measure serum suPAR levels, while real-time fluorescence quantitative PCR was used
to measure serum JAK and STAT levels. Compare the serum levels of suPAR, JAK, STAT, lung function, and airway remode-
ling among different groups of children; Analyze the relationship between serum suPAR levels, JAK/STAT, lung function, and
airway remodeling in children with BA. Results Compared with the healthy control group, the serum levels of suPAR, JAK,
STAT, the ratio of airway wall thickness to airway outer diameter (T/D), and the percentage of total airway wall area to total
airway area (WA% ) in the BA group were all increased (#/P=20.572/<0.001, 16.640/<0.001, 16.182/<0.001, 14.414/<0.001,
19.359/<0.001), and the percentage of forced expiratory volume (FEV,) to expected value at the first second (FEV,%) The
percentage of FEV, to forced lung capacity (FEV,/FVC) decreased (#/P=22.796/<0.001, 15.559/<0.001); In the intermittent
state subgroup, mild subgroup, and moderate to severe subgroup of BA patients, serum levels of suPAR, JAK, STAT, T/D, and
WA% increased sequentially (F/P=23.667/<0.001, 52.475/<0.001, 30.306/<0.001, 76.897/<0.001, 62.594/<0.001), while
FEV,%, FEV,/FVC decreased sequentially (F/P=99.545/<0.001, 91.936/<0.001); Pearson correlation analysis showed that se-
rum levels of suPAR, JAK, and STAT were significantly negatively correlated with FEV,% and FEV,/FVC (suPAR: r/P=-0.
467/<0.001, —0.424/<0.001, JAK: r/P=-0.601/<0.001, —0.560/<0.001, STAT: r/P=-0.458/<0.001, —0.412/<0.001), and were
correlated with T/D WA% showed a significant positive correlation (suPAR: 7/P=0.427/<0.001, 0.411/<0.001, JAK: r/P=0.
541/<0.001, 0.455/<0.001, STAT: /P=0.477/<0.001, 0.484/<0.001), and FEV,%, FEV,/FVC were significantly negatively
correlated with T/D and WA% (T/D: r/P=-0.627/<0.001, -0.546/<0.001, WA% : r/P=-0.590/<0.001, —0.504/<0.001). Con-
clusion The high expression of suPAR and activation of JAK/STAT pathway may be related to the occurrence and develop-
ment of BA, and the levels of suPAR and JAK/STAT pathway are closely related to airway remodeling in children with BA,
which is expected to become new targets for the diagnosis and treatment of BA.
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U BEEC A AR OCA . (2) HEBRAR1E . & I I
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(ELISA) ¥:5E ML suPAR ZKF 37 & F ik
A MR A R ] T e ) 6 U6 B B R
(2) SEHF 3 E & PCR il &2 JAK, STAT 7K 3,
Trizol 1 ( L RFEE AW /A A B mRNA ¥
$E5£153) ¢DNA ( H A TAKARA A #]), PCR X (3£
ABI AW #4793, UL GAPDH M NS, 519 F
HINLFE 1, SO £ 4 95°C TR 1 180 s,95°C A8 15
s,1B K 60°C 30 s, ZEfH 72°C 30 s, it 40 MR, K
FHAS T 2742944 JAK STAT AHXF 357K,

&£ 1 JAK STAT 519/%%1
Tab.1 JAK and STAT primer sequences

Sk ARG RElLY)

JAK 5-TGCTGTCCAGACAAGAA- 5-TTCTGCAACCGTCTCTTC-
TGC-3" CT-3"

STAT 5-TAACGAGGAGCTGGTGG- 5-GCTTGCGTGTCAGAAAA-
AGT-37 GTT-3"

GAPDH  5-TGACTTCAACAGCGACA- 5-CACCCTGTTGCTGTAGCC-
CCCA-3~ AAA-3”

1.3.2 JliZhaERI . ] LUD-V4 Fili ShfeAS (e 5 IR
HFRHEA BRA F)) X LT RESEA Tl , EZEA04E
B0 B I E BU(FEY,)) ff BUTHE RS | b
(FEV,%) FEV, i [ Jj i i & (FVC) A 43 b (FEV,/
FVC),

1.3.3 SIEEMFEARME . H CT X (HD750, % H
GE 28] XA LE AT IER CT 4948, UK CT EBl&
(BEFPKS A X LA 1 em A7l F &8 kR
BERR T 1 2 em Ab) |, THEASE BEJR B 5 A I AME T
(T/D) SIERE S AR S SO ST A (WA%) o
1.4 Siitsforik R SPSS 25.0 Seitdr ik ks
0T FFEIES TR R x+s 2R, 2 4]
FLARAT ¢ K, 24 He AT FORGER  oE— A P T HL A T
SNK-q K56 ; 1175 suPAR JAK STAT /K5l T fig

S JE TR B A AT Pearson AHRME3 T, P<0.053%
INEFAGIEE L,

2 &% B

2.1 2 #4I¥E suPAR JAK STAT /KFIb#  SkE
XTHEZH [ 3ss, BA 41 A8 LIS suPAR JAK  STAT 7K~F
¥R ETE (P<0.01) , L3 2,

2.2 2 MR R IE EAGE PR LR S R IR
L4, BA ZHH )L FEV, % FEV,/FVC ¥ 5 35K (P<O0.
01),T/D \WA%¥)E T (P<0.01) , W3 3,

®2(EHEAIRLALY BA LM suPAR JAK STAT /KF-
B (xs)
Tab.2 Comparison of serum suPAR, JAK, and STAT levels be-
tween healthy control group and BA group

4% fi% suPAR(pg/L) JAK STAT
fEEXTHEZH 106 2.23+0.61 1.03+0.27 1.01+0.30
BA 41 106 5.82+1.69 1.8120.40 1.94+0.51
{8 20.572 16.640 16.182
P <0.001 <0.001 <0.001

R3O (R IRALS BA 41 AE & E R AR bR
Mg (x+s)
Tab.3 Comparison of lung function and airway remodeling indica-

tors between the healthy control group and the BA group

N .. FEV,% FEV,/FVC WA%
Ao g (%) (%) T/D (%)
fHEXTIRZE 106 91.24£9.46  82.52+8.41 0.25+0.06 50.12+5.69
BA 4 106 64.05+7.83 65.37+7.62 0.39£0.08 67.17+7.06
{8 22.796 15.559 14.414 19.359
P <0.001 <0.001 <0.001 <0.001

2.3 BA HBJUAENEE L7 suPAR  JAK STAT 7K-F-
ek LIS suPAR JAK STAT 7K w0 8 3 W 4 >
B FEE4H > Rl BCR AW 4H (P 19<0.01) , W3 4,

Fz4 3 WABEME suPAR JAK STAT /K ELE  (z4s)
Tab.4 Comparison of serum levels of suPAR, JAK, and STAT a-
mong subgroups 3

4 % suPAR(pg/L) JAK STAT

[ ECRS T4l 58 4.86+1.81 1.49+0.45 1.6320.53
B 29 6.42+1.63 1.96+0.40 2.08+0.49
PEET4H 19 7.83+1.58 2.57+0.26 2.65+0.47
F 1 23.667 52.475 30.306
P <0.001 <0.001 <0.001

2.4 BA BILAIFNE AR T) fE K Sl A8 AR b A

FEV,% FEV,/FVC 8 . 2H <52 2 . 2H < [B] JCiR
B (P ¥<0.01) , T/D WA% F1 5 FF V20 >3 & 7
2 > AR AL L (P #<0.01) , L& S,

RS 3 WABILIIIRE R TEEMTEAR AL (5s)
Tab.5 Comparison of lung function and airway remodeling indica-

tors in subgroups 3 of pediatric patients

MR g PRV, VG /D WA%
(%)

[EECIRASTEZH 58 72.39+838  71.39+801 031009  60.97+7.06

BRI 29 60.73x7.57 62.51x7.41  045x008  70.39+7.12

WA 19 43674652 5137x674  057x007  81.18+7.03

F1H 99.545 91.936 76.897 62.594

P{H <0.001 <0.001 <0.001 <0.001
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2.5 Ifily suPAR JAK STAT 7K 5 i T g M <8 &
FIRIEFR Pearson AL AT BN, L7 suPAR
JAK STAT 5tz ag5 45 (FEV,% FEV /FVC) 2 . 3%
AR (P<0.01) , 5B EMIESR (T/D WA%) 2 .
FIEM R (P<0.01) , L6,

F6 MLV suPAR JAK STAT KV 5 it Ty i K i =44 5] )
AHOCHE
Tab.6 Correlation between serum suPAR, JAK, STAT levels and

lung function and airway remodeling

v = suPAR JAK STAT
=R
r i P1E r 1l Py r{H P1H
FEV, % -0.467 <0.001 -0.601 <0.001 -0.458 <0.001
FEV,/FVC -0.424 <0.001 -0.560 <0.001 -0.412 <0.001
T/D 0.427 <0.001 0.541 <0.001 0.477 <0.001
WA% 0.411  <0.001 0.455 <0.001 0.484 <0.001

2.6 Jili T g AH 48 bR 5 I AR bR A OC R
Pearson # X PE 45 F &7, il D) BB AH C 6 4% FEV, % |
FEV /FVC 55 EEMFEIR T/D WA% £ 3% i AH ¢
(P<0.01) , W% 7,

R 7 WDIREASCHE bR -5 A T A PR AR ] A S 4 b
Tab. 7

Correlation analysis between lung function related

indicators and airway remodeling indicators

B FEV, % FEV,/FVC
EiE

r i PH r il P1i
/D -0.627 <0.001 -0.546 <0.001
WA% -0.590 <0.001 -0.504 <0.001

3 4 i

BA pilfi R v UL %) W W T 0, W W R R AE
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Fte ' R R A AE YA AR Al BA BLRGE
FEHE O ERCEE,

uPAR 2 ZF %5 il DR PTG AR G b AL
uPAR T M2 it 35 18 RO LA suP AR T 24500 21 1l
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B, ARWFFEEEH B R JAK/STAT i@ % 5 BA )%
A RJEAH SR, BA J&— B A TE 4 M I T
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