BERERKFZR 2026 £5 51 &5 2 #5 (Journal of Chongging Medical University 2026.Vol.51 No.2 ) — 279 —

BUEWESE  DOI:10.13406/).cnki.cyxh.003901

IL—33 fEA ] P B S0 W A b i B A B It 5
P A 0] - R G &R

LRI =55
(WP R 2 IR 2 R Be 22 2R BT 310011)

(# Z]EH: TS R 33 (interleukin=33 , 1L~33 ) 7E AN [ 2 B 32U 14 iy £ 457 v 149728 g R HG 5= o 0 ) ) — S 7
KFR o Frik: IUBE ST 2022 4F 5 1 22 2024 4F 5 A TABEHAZ 6T 19 150 {91 3 U 02 Wi S8 5 AR PR BERE , AR g 7 4 e
H RSy 2H (81 441)) v B 2H (46 191 ) AN A% BE 2R (23 431 ) o AR AT ST TR/ R 78 18T AR LG (airway area to total cross—
sectional area ratio, WA )BT AT & 70 A GE I (WA>60%, 57 4] FIAE S TE FIALH (WA<60%,93 1) o HLAEA [R5k RE
SCRE N R B R GEORE S 1L-33 284k . 23 #T IL-33 7K1 5 S B g (R U AR AR B AR G o T SCRT IS 28 73 A
JRREEE AR AR o RHIZ R logistic [B1H 707 R S 7 iy £85I 08 A S KURS: F90 00 (A1 5 e iod PR il 4 7
TR SRR AR TL-33 /K V-5 0E B IR i - SOV G R o SR I SZ 3 T AR B R T 2k 43 BT 133 7K P 0 A o 38 g S50 AN {1
25 R T g R 1Y TL-33 I T 4 8 8 H -9 (matrix metalloproteinase—9, MMP-9) | %4k 4= 1 A F-—B1 (transforming growth
factor-B1,TGF-B1 VKA BT, 48 B A5 -1 (tissue inhibitor of metalloprotein inhibitors—1, TIMP-1 ) K- B 53 B ( P<
0.05). IL-337KFMMP-9 . TGF-B1 R IEAHE, 5 TIMP-1 2 f A1 (P<0.05) . £ K2 logistic 1AM 2550 W7, FFIE YL |
WA R TR PR A 20 i 0>1.55%  TIMP-1<112.09 wg/L . MMP-9>7.34 ng/mL . TGF-B1>3.77 ng/mL. 4 ZHi i+ & -17>16.03 ng/L.
11.-33>790.02 ng/L , . Ji I g 159 Ay 5 M) =7 45045 W8 g 1B 8 5T J 9B A0 R 7 f B PR 28 (P<0.05) o BRI 37 7 BE AR A 25 SR R
T1.-33 7K V-5 38 75 9 1Y) S B0 i B B AR 4R P ) 0 I N 56 3R (P<0.05) o TL-33 7K XS 38 o 9 HoAT — e i WA (B (B 2k
HFR=0.767) . G518« F MG BH 1) IL-33 7K T 0 Tk, HIL-33 KPR R B B SOE E M HZSy MR R, 58
B FPRAELHRE - R

(SR 8RR ] 11 A0 A 3R 33 5 S R i 5 3 T 98 5 ) - S i

[hE %25 ]R562.2°5 [SCHkERERS A

Changes of interleukin—33 in patients with different severities of bronchial

asthma and its dose—response relationship with airway remodeling
Gan Jiali,Zhang Jiancheng
(Department of Emergency Medicine , The Second Affiliated Hospital of Zhejiang Chinese Medical University )
[ Abstract] Objective : To investigate the changes of interleukin—33 (1L-33) in patients with different severities of bronchial asthma
and its dose—response relationship with airway remodeling. Methods : A retrospective analysis was performed for the clinical data of
150 patients with bronchial asthma who received treatment in our hospital from May 2022 to May 2024, and according to disease
severity , the patients were divided into severe group with 81 patients, moderate group with 46 patients, and mild group with 23 pa-
tients. According to the airway area to total cross—sectional area ratio( WA ) , all patients were divided into airway remodeling group (57
patients with WA>60%) and non—airway remodeling group (93 patients with WA<60% ). The patients with different severities of bron-
chial asthma were compared in terms of clinical data and changes of IL-33. The correlation between 1L.-33 and airway remodeling indi-
cators was analyzed in patients with bronchial asthma. The generalized additive model was used to analyze the relationship between

disease severity and related factors, and the multivariate logistic regression analysis was used to determine independent risk factors for

airway remodeling in patients with bronchial asthma. The restricted
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(2025-07-17) increases in the levels of [L—33, matrix metalloproteinase—9 (MMP—

cubic spline model was used to assess the dose—response relation-

ship between IL-33 and airway remodeling, and the receiver operat-
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9) , and transforming growth factor—B1(TGF-B1) and a significant reduction in the level of tissue inhibitor of metalloproteinases—1

(TIMP-1) in patients with severe asthma(<0.05). IL-33 was positively correlated with MMP—-9 and TGF-B1 and was negatively cor-

related with TIMP-1(P<0.05). The multivariate logistic regression analysis showed that respiratory tract infection , smoking, eosinophil
count>1.55%, TIMP-1<112.09 pg/L, MMP-9>7.34 ng/mL, TGF-B1>3.77 ng/mL, interleukin-17>16.03 ng/L, 11.-33>790.02 ng/L,

and severe asthma were independent risk factors for airway remodeling in patients with bronchial asthma (P<0.05). The restricted cu-

bic spline model analysis showed a non—linear dose—response relationship between I1.-33 and airway remodeling (P<0.05). I.-33 had

a certain value in predicting airway remodeling, with an area under the ROC curve of 0.767. Conclusion : There is a significant increase

in the level of IL—-33 in patients with severe asthma, and 1L-33 level is an important influencing factor for airway remodeling in patients

with bronchial asthma and has a non—linear dose-response relationship with airway remodeling.
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A% (38.77 £ 9.03) 27 MRAE B AR FEM I AT JB & oy s B 20
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ase=9, MMP-9) 4 J& 2 1411157 ~ 1 (tissue inhibitor of metal-
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UL 200 B TR o kL A i 34 EOS 18R L FEV L R IL-17 7K
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R AT LA

gL R, 3 4 1L-33 \ TIMP-1 . MMP-9 . TGF-B1 /K
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MMP-9 . TGF-B1 7K - B i F+ i , TIMP-1 7K F- B | B AIC, 25
S G X (P<0.05), LA 2,

R FRAEFEEXSEEHMEERRERLE (n, %;x +5)

i H A (n=81) R EEZ (n=46) B (n=23) FIMH P
P51 4.030 0.133
5 48(59.26) 20(43.48) 15(65.22)
L 33(40.74) 26(56.52) 8(34.78)
AR (%) 42.12+12.34 37.80 + 10.94 38.35 + 10.99 2334 0.101
BMI(kg/m?) 24.08 + 1.90 2337 +2.27 22.05 + 2.48" 8.545 <0.001
e (4F) 2.86 = 1.49 241+1.18 235+1.23 2.254 0.109
W A 2.571 0.276
& 39(48.15) 28(60.87) 10(43.48)
g 42(51.85) 18(39.13) 13(56.52)
v eli] 3512 0.173
E 40(49.38) 15(32.61) 11(47.83)
i 41(50.62) 31(67.39) 12(52.17)
I I T ke 8.742 0.013
= 38(46.91) 13(28.26)" 4(17.39)"
& 43(53.09) 33(71.74) 19(82.61)
GIFAR 1.982 0.371
= 45(55.56) 23(50.00) 9(39.13)
w 36(44.44) 23(50.00) 14(60.87)
SPT 4544 2.678 0.262
3 41(50.62) 24(52.17) 16(69.57)
PR 40(49.38) 22(47.83) 7(30.43)
4014 (x10%/1) 10.55 £2.59 9.29 + 2.68" 8.95 +2.47° 5.347 0.006
WL (%) 443 +1.46 2.86 + 0.92" 2.65 + 1.08" 31.415 <0.001
PR (% ) 42.25 + 8.48 49.25 + 6.45° 52.85 + 10.13" 20.092 <0.001
EOSi14(%) 1.83 + 0.45 1.35 +0.42° 1.08 £ 0.55" 31.834 <0.001
FEV,(L) 2.05 +0.86 2.54 +1.23 3.01 + 1.00° 9.368 <0.001
FVC(L) 3.09+1.18 265+1.14 2.81+1.61 1.954 0.145
PEF(L/min) 5.50 + 1.96 5.82+1.77 5.86+2.11 0.566 0.569
MEF25(%) 43.83 +12.89 46.28 = 13.15 4778 +12.28 1.079 0.342
MEF50(%) 54.77 = 15.89 54.81 +20.14 53.4+15.74 0.062 0.940
IL-17(ng/L) 18.74  6.60 16.76 + 4.30 12.57 277" 11.420 <0.001

Wra, HEEH E, P<0.05;b, 5 EH HE, P<0.05
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F2 AREFREEZISEEHESIL-33. SEFBMEEIRLE (x+5)

SyE| HJFEH (n=81) P (n=46) R (n=23) FIH PAH

IL-33(ng/L) 832.67 £ 111.33 789.44 + 96.71" 735.95 +90.21* 8.443 <0.001
TIMP-1(pg/L) 104.35 + 1691 111.73 £ 21.16" 113.18 £ 16.18" 3.522 0.032
MMP-9(ng/mL) 7.79 £ 0.98 7.31£0.63" 7.14+£0.61" 7.955 0.001
TGF-B1(ng/mL) 4.05£0.61 3.85+0.46" 3.48 + 0.46™ 9.706 <0.001

e ca, HEEY AL, P<0.05;b, 5T R4 R, P<0.05
23 XAEEEEE YRR LY GAM 5

LR 1IL-33  TIMP-1 . MMP-9 . TGF-P1 %] ¥ 5 Fi JiF
WS TR LR G 2, Hirh IL-33 . MMP-9 %o 952 i 7 32 1Y)
IEMPEHEA GBS, WER3 K 1,

K3 HEXTENZTREERREEZMNSHER

A ARAME  #HITM ¥I7 FE P
IL-33 1 728 7279 4132 0015
TIMP-1 1 034 0344 0216  0.673
MMP-9 1 6.60  6.603  3.890  0.033
TGF-B1 1 0.68  0.687  0.554  0.409
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(>112.09 pg/1=0,<112.09 wg/L.=1) MMP-9(<7.34 ng/ml.=0,
>7.34 ng/mlL=1) \TGF-B1(<3.77 ng/mL=0,>3.77 ng/mL=1) .
1L-17(<16.03 ng/L=0,>16.03 ng/L=1) .1L-33(<790.02 ng/L=
0,>790.02 ng/L=1) FRFLE (¥ =0, P )¥=1, EJF=2)1F
Jg B, PEAT 2 R & logistic [V 40 BT, 45 5B W, R0
iYL (EOS IT40>1.55% . TIMP-1<112.09 pg/l., MMP-9>
7.34 ng/mL. TGF-B1>3.77 ng/mL.IL-17>16.03 ng/L.1L-33>
790.02 ng/L H1TE 3 19 Wty 27 Sy 532 i = /045 19 iy 78 /<03 T 98
B ST S P 2 (P<0.05) , LR 5,
2.6 1L-33/K-F5 A8 FHIBAFGM XM

PLAGE B TR bR oM AR i LUK TL-33 7Kk [ A8
AT Ie L B A T 40 #r , 45 5 oK, TL-33 /K- MMP-9
TGF-B1 S IEAH, 5 TIMP-1 S FAH%E, WK 6.
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*4 SEEBRASKTRESTBAEARRE(n,%;x <s)

i H JeRIEFE A (n=93) SIBEFE AL (n=57) Y/ 1E P&
53] 0.024 0.876

% 51(54.84) 32(56.14)

kY 42(45.16) 25(43.86)
AR (%) 4148 £ 11.82 38.16 + 11.67 1.681 0.095
BMI(kg/m?) 23.44 +2.22 2373 221 0.775 0.439
P (4F) 2.62+1.37 2.68 + 1.40 0.261 0.795
2 A 1.204 0.273

1 51(54.84) 26(45.61)

i 42(45.16) 31(54.39)
eli] 0.423 0.515

= 39(41.94) 27(47.37)

& 54(58.06) 30(52.63)
I 3 Jee e 6.143 0.013

= 27(29.03) 28(49.12)

7 66(70.97) 29(50.88)
A3 AR 0.180 0.672

= 49(52.69) 28(49.12)

= 44(47.31) 29(50.88)
SPT 453 0.361 0.548

k3 52(55.91) 29(50.88)

PR 41(44.09) 28(49.12)
AL (x10°/L) 10.07 + 2.66 9.68 +2.71 0.870 0.385
WREL A (%) 3.64+1.55 3.73+1.43 0.381 0.704
FR RN (% ) 46.44 £ 9.34 4534 + 8.97 0.706 0.481
EOSTH(%) 1.48 +0.54 1.70 + 0.52 2.486 0.014
FEV (L) 236+ 1.13 2.34+0.95 0.114 0.909
FVC(L) 280+ 122 2.94 % 1.30 0.218 0.828
PEF(L/min) 5.69 + 1.96 5.60 + 1.88 0.274 0.785
MEF25(%) 4388+ 12.72 4733+ 12.98 1.597 0.112
MEF50(%) 53.92 % 17.27 55.64+17.12 0.593 0.554
TIMP-1(wg/L) 114.89 £ 17.12 96.66 + 14.89 6.644 <0.001
MMP-9(ng/ml.) 7.17 +0.65 8.16 £ 0.85 8.066 <0.001
TGF-B1(ng/mL) 3.71+0.53 421+0.53 5.693 <0.001
I1.~17(ng/L) 14.61 £ 4.79 21.40 +5.06 8.241 <0.001
11.-33(ng/L) 756.77 + 84.75 882.60 + 99.46 8.257 <0.001
PR T B 9.715 0.008

GigEy 41(44.09) 40(70.17)

lindi's 35(37.63) 11(19.30)

R 17(18.28) 6(10.53)

#5 ZEZHlogistc HANMTSEEMEBEETEELENZMES

A B SE Wald x* OR 95%Cl P
I % S J 0.982 0.352 7778 2.669 (1.340~5.316) 0.005
EOS 114k 0.937 0.358 6.854 2.553 (1.264~5.153) 0.009
TIMP-1 1.228 0.431 8.120 3.415 (1.699~6.864) 0.003
MMP-9 1.070 0.524 4.171 2916 (1.304~6.522) 0.019
TGF-B1 1.372 0.420 10.674 3.944 (1.727~6.868) <0.001
IL-17 1.412 0.381 13.743 4.106 (1.934~8.720) <0.001
11.-33 1.847 0.387 22.783 6.342 (2.081~13.713) <0.001
P FRIE 1.093 0.357 9.378 2.984 (1.482~6.008) 0.002
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6 IL-33KFEEREFHEMHEXM
TIMP-1
11.-33(ng/L) JE AR B AL 2
B(95%CT) P B(95%CI) PIH B(95%CT) PIH
<790.02 ~26.736(-33.752~-18.204) 0.002  -18.143(-25.531~-11.742)  0.008  -20.574(-28.936~-13.425)  0.013
>790.02 -34.083(-40.514~-26.872)  <0.001  -21.934(-29.982~-13.504)  <0.001  -24.795(-32.211~-16.574)  0.004
MMP-9
11.-33(ng/L) J AR A A A2
B(95%C1) P B(95%C1) PIE B(95%C1) P
<790.02 21.822(12.906~30.166) 0.001 14.816(7.397~21.531) 0.006 17.202(8.864~25.556) 0.022
>790.02 22.379(13.830~31.410) <0.001 12.036(4.527~24.356) 0.001 13.855(6.109~24.709) 0.005
TGF-B1
IL-33(ng/L) JAE T PR | BRI 2
B(95%CI1) P{E B(95%CI) P{E B(95%CI) PiH
<790.02 16.817(9.774~23.675) <0.001 10.887(5.583~19.221) 0.001 12.543(7.076~20.450) 0.004
>790.02 19.220(10.983~27.514) <0.001 14.108(6.227~22.019) <0.001 15.389(7.837~23.130) 0.001
AR 1, A AR  BMI SN AT 2 FEAREY 1 B h b R AR U RO DG R e AR (SPT S5 SR R
2.7 TL-33 K- st &l & # 69 Fom 18 :
SRR 1L-33 7K =18 T 88 9 T 41 8, AR 6 :
ROC H £ BEAT 207 . 453 /R, ROC i % F ifd B K 0.767 g: :
(95%C1=0.699~0.835, P<0.001) , 4 5 B | 0 &% BF 43 ] Ry & :
85.86% 1 76.35% , # W {E 4 790.02 ng/L, 3 B 11.-33 /K- X ;éj 4 :
SOEFEIFEAT—E B E, WL 2, 5—1 :
4 |
1.07 ﬁ 7 :
2 N s __
r :
0.8 01 . . . : ' . .
300 500 700 900 1100 1300
1L-337KF-(ng/L)
0.6 B3 IL-33kFEEESEEBEMNHIE-REXR
fit
4‘?; x7 IL-33EBEREELEREERLSSH
. i TiH OR(95%CI) PA
A FRifEL RN 1.009(1.006~1.011)  <0.001
0.2+ T 2 I1.-33 1445 45 790.02 ng/L
11-33<790.02 ng/L.  0.981(0.964~0.998)  <0.001
IL-33>790.02 ng/l.  1.014(1.010~1.019)  <0.001
0.00.0 0.2 0.4 0.6 0.8 1.0 e 1.022(1.017~1.026)  <0.001
1-Rp5 XHRISR LR 5 - <0.001
B2 ROC iz 4 IL-33 /K XS EE BTN E
2.8 IL-33KFHAEFBMHE-REXFR .
I S B R A B L33 K 5 A e © 1 B
BRI AR - SR O AR A R R TL-33 SRR #
S T JIBER B 5 A SR b AL I 6 6 (P<0.05) SCEUE R R TR SR LR R
oy

WLE3.ET. SRR =5

15 RSl A S5 N 2R 24 % )
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A o ATAPRE , S A I ) 28 Ak ™ EE R ) A IR
B R BN 2 — A R MR R R E R
M BEYT T . A HIE IR, A RIE 5 P iy
RIFAT BV, HA 0 A R ] AR
Wiy AR ARG SE R, 5 R AGE E Y AR E . R
SRR DT R B = I o L Oy A S B Y L A
oA SIE bR R AR AL, A AN 3R R TUR, S I L
i f 3 A N AREY AT R I M ) 32 B B
SRR, T g R ARE bR AR I AGE b R AR
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