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Abstract: Objective To analyze the relationship between serum levels of annexin A1 (ANXA1),synde-
can-1 (SDC-1) and matrix-derived factor 1 (SDF1) and airway inflammation and airflow limitation in patients
with bronchial asthma (BA). Methods A total of 100 BA patients diagnosed in Xi'an Gaoxin Hospital from
January 2023 to June 2024 were selected as the study group,and 102 healthy volunteers who underwent physi-
cal examination in Xi'an Gaoxin Hospital during the same period were selected as the control group. According

to the results of airflow limitation evaluation,the study group was divided into moderate/severe airflow limita-
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tion group and mild airflow limitation group. Enzyme-linked immunosorbent assay was used to detect the ser-
um levels of ANXA1,SDC-1 and SDF1. Pearson correlation analysis was used to analyze the correlation be-
tween serum ANXAT,SDC-1,SDF1 levels and airway inflammation indicators, airway remodeling indicators
and pulmonary function indicators in BA patients. Multivariate Logistic regression was used to analyze the in-
fluencing factors of moderate/severe airflow limitation in BA patients. Receiver operating characteristic
(ROC) curve was drawn to analyze the predictive value of serum ANXA1,SDC-1 and SDF1 for moderate/se-
The serum levels of ANXA1,SDC-1 and SDF1 in the study

group were higher than those in the control group, and the differences were statistically significant (P <

vere airflow limitation in BA patients. Results

0.05). The serum levels of ANXAL,SDC-1 and SDF1 in the moderate/severe airflow limitation group were
higher than those in the mild airflow limitation group,and the differences were statistically significant (P <
0. 05). The levels of eosinophils (EOS) ,exhaled nitric oxide (FeNO),the ratio of bronchial wall thickness to
outer diameter (T/D) and the percentage of bronchial wall area to total bronchial cross-sectional area (wA %)
in the moderate/severe airflow limitation group were higher than those in the mild airflow limitation group.
The forced vital capacity (FVC) and forced expiratory volume in one second (FEV,/)/FVC ratio of the two
groups were lower than those of the mild airflow limitation group,and the differences were statistically signifi-
cant (P<C0. 05). Pearson correlation analysis showed that the serum levels of ANXA1,SDC-1,and SDF1 in
BA patients were positively correlated with EOS,FeNO, T/D,and wA % (P <C0.05) ,and negatively correlated
with FVC and FEV,/FVC ratio (P <C0. 05). Multivariate Logistic regression analysis showed that the in-
creased serum levels of ANXA1,SDC-1 and SDF1 were independent risk factors for moderate/severe airflow
limitation in BA patients (P<C0. 05). The area under the curve (AUC) of serum ANXA1,SDC-1 and SDF1 a-
lone and in combination for predicting moderate/severe airflow limitation in BA patients were 0. 904,0. 907,
0. 844 and 0. 987 respectively. The AUC of the combined prediction of the three indicators was greater than
that of serum ANXA1,SDC-1,and SDF1 alone (Z=3.174,2. 903, 3. 733,all P<{0. 05). Conclusion
pared with healthy volunteers,the serum levels of ANXA1,SDC-1 and SDF1 in BA patients are significantly

Com-

increased,and they are correlated with airway inflammation index,airway remodeling index and lung function
index. The combined detection of the three indexes has certain predictive value for moderate/severe airflow
obstruction in BA patients.
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tion; limitation of airflow
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1.2.2 il ANXA1,SDC-1,SDF1 Kl E T4
HABEK H G = P e s B R S B il O =5 i
BRI 5 mL, & & 30 min J5, Lk 3 000 r/min B0 10
min, R BT — 80 CHEE PR AFE, K B
G P2 W B 38 55 CELISAD K I A2 3K 3 1 7 ANXAL,
SDC-1.,SDF1 7K 3, 45 1 25 PR AR B 7] £ Ui B 45
1. BT & AR 43 5 N ANXAT ELISA £
WA F) & (525 . J1L19681-48T), A SDC-1 ELISA #
MR F) £ (885 . J1L33252-48T) , A SDF1 ELISA #5il
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1.2.5 BEMIEEFRFRAI R BTL-08 SPIRO
JIs Hy G 0 S s A ST A A R 2 v L I E R A
Be4 H O il % & (EVC) V55 1 B R A &
(FEV ) 7€ BUMAE T 4 il (FEV, Y pred) , 3115
FEV,/FVC FAE .

1.2.6 BESWMZBITA  WIEEE FEV, Xpred
SRR ERMZWEES N 4G, 1 %K.
FEV, % pred =80%; Il % .50% < FEV, % pred <<
80% s % :30 U <<FEV, % pred<<50%; N 4 . FEV, %
pred<C30% . T . BRIESWMZR; 1 ~N g%, h/
R R, AR RS2 BRI AR 45 3 o F 5T
HEBE N NP/ EESRZRA RERR 2R,
1.3 Siitsphb B R SPSS25. 0 48 i #5147 Hr %k
. FFEIESSMMITRER D 2 £ £R.2 41
HEH R FH A ST REAS ¢ A 50 5 TH 090 R DU B8 4 R
Fn B HEBCR X K6, R H Pearson #H & 43 #r
M ANXA1,SDC-1,SDF1 k¥ 5 BA # #5584
SiE 8 b E E S FE bR B Bl T R 48 bR 0 A OG5 R A
Z N F Logistic [M1H 731 BA 3% & 4 /5 S0
7 B 52 e (R 3R 5 22 32 30E TARERRAE (ROC) £ 43

M ANXA1.SDC-1,.SDF1 X} BA ## & & /&
FES T Z R WM AN . L P<<0.05 WESALIT
2 & ES

2.1 WFECAH XA I ANXAL,SDC-1,SDF1 7K
Yk BFIT 4T ANXAL,SDC-1.SDF1 /K &
TXRA, ZRWESITFE L (P<<0.05), Wk,

*x1 RAE BAEMNF ANXALSDC-1,
SDF1 K F b 8 (= +5,ng/mL)

25 n ANXA1 SDC-1 SDF1
WFE4d 100 13.11%£1.42 37.15+3.81 6.65+0.72
X4 102 8.34+0.87 26.72+2.91 3.51+0.36
¢ 28. 850 21. 892 39.318
P <<0. 001 <<0. 001 <<0. 001
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ANXA1.SDC-1.SDF1 K FLh# 42 Bl EH AT/
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SRFE bR AN T R 8 A b A T/ EE B R A2 PR 4l
EOS.FeNO.T/D.wA % s TR ES M Z R4, FVC,
FEV,/FVC WA TR B Z R . 22 7 A g1t
X (P<<0.05), W% 3,

2.4 BA HHFIMWE ANXAL,SDC-1,SDF1 K 5%
TE AR AE A5 B L SIE S8 bR A 2 BE 4 B 09 AR G 43
Br  Pearson #H 3¢ Jr #1 45 B B /R, BA £ & Il W
ANXA1,SDC-1, SDF1 /K * 5 EOS. FeNO, T/D,
wA Y R IEH S (P<0.05) .5 FVC.FEV, /FVC i
B (P<<0.05), W4,

2.5 BABELKER/EESIMZBMHEZHEE Logis-
tic MIEZMHT DL BA B B9S2 AR B (/3 B
RMZR=1. 8EWMZR=0) 0 HA &, K h/&H
JEE AU A2 R 4 RN A B U A2 B 4L I R B R L B 4
o A SR L ANXAL,SDC-1,SDF1,EOS,
FeNO.T/D.wA% .FVC.FEV,/FVC {8 (X5 1# b
AN BAEREITZ K Logistic [BIH4Hr, X B ik
SRR T HEAT 22 E AL ARG g, A A L R <T0. 1 B
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A5 EOS,FeNO, T/D,wA%.FVC.FEV,/FVC It
i, WFEs5, ZHZE Logistic [T #r4s R IR, I
% ANXA1,SDC-1,SDF1 /K715 & BA B & % &
rh /RSO A2 BR B ST fE B R (P <<0.05), UL
6.

2.6 .7 ANXAL,SDC-1,SDF1 %f BA ## & 4
/AR AZ BRI WO AN DLrh /R A B

2H Ry BH PR FE A, 52 B2 ST 32 B 4H S B PR R A 2 T
ROC fli £k, #4553 8w, 1% ANXAL, SDC-1, SDF1
P K 3 TR ARER A BN BA BE LA T/ EESR
ZRR 2 T | A CAUC) 48 9k 0. 904, 0. 907,
0.844.,0. 987, 3 Hil 48 br Ik A W A AUC K F Il
ANXAT1,SDC-1,SDF1 $8fi fi il () AUC(Z =3. 174,
2.903.3. 733, % P<0.05), WFE 7. K 1,

*x2 AEASHSREESEEEREHRMEZ ANXAL.SDC-1,.SDF1 K EEEB[n (% )8 x+5]

i H th/EESWZ R (n=42) BESMZRA (n=>58) X%/t P

) 0. 599 0. 439
5 25(59.52) 30(51.72)

7 17(40. 48) 28(48.28)

AEIE () 46.83+8.71 45.18+8. 62 0.641 0.349

RG] 5.754+0.67 5.5940.59 1.264 0. 209

EEEI =AM 0.828 0.363
2 23(54.76) 37(63.79)

75 19(45. 24) 21(36.21)

i 1.237 0. 266
b 25(59.52) 28(48. 28)

% 17(40. 48) 30(51.72)

G IR R 1.395 0.238
Pt 26(61.90) 29(50. 00)

1 16(38.10) 29(50. 00)

W% 8 sl 0.027 0.871
H 23(54.76) 32(55.17)

T 19(45. 24) 26(44. 83)

A o 0 1 1.093 0.296
=2 18(42. 86) 31(53. 45)

T 24(57.14) 27(46.55)

I Wiy 5% 1 52 2.105 0.147
H 25(59.52) 26(44. 83)

J 17(40.48) 32(55.17)

Wl R BT I ) B (mg/ D 1.42+0.15 1.4740.16 —1.583  0.117
ANXA1(ng/mL) 14.3441.54 12.2241. 31 7.417 <<0.001
SDC-1(ng/mL) 40,4544, 13 34.7743.51 7.413  <<0.001
SDF1(ng/mlL) 7.2840.82 6.1940.65 7.410 <<0.001

£33 FRESAEZEREERBESERERR SEEZERAMHIEERLER (o +5)

20 51 n  EOS(X10°/L) FeNO(X10"/L) T/D wA% FVC(%) FEV,/FVC
h/ RS Z IR A 42 0.5740.06 30.87+3. 14 0.4940.05 69.87+7.03 67.68+6.92 61.65+6.37
BRERWZRA 58 0.4320.05 23.6242.43 0.3820. 04 53.6945.42 83.5948.43 84.7648.59
t 12.700 13.015 12.212 12.995 —10. 024 —14.738

P <<0. 001 <<0. 001 <0. 001 <<0. 001 <0. 001 <<0. 001
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x4 BA & MF ANXAL1.SDC-1.SDF1 kK EEREBERIEER SEELEERFMMIIGEHERNEXES T
ANXA1 SDC-1 SDF1
ERon
7 P r P r P
EOS 0. 482 <20. 001 0.754 P<C0.001 0.724 <20. 001
FeNO 0.651 <20. 001 0.423 P<C0.001 0.651 <20. 001
T/D 0.437 <20.001 0.409 P<C0.001 0.564 <20. 001
wA % 0.596 <20. 001 0.518 P<C0.001 0. 458 <20. 001
FVC —0.597 <<0. 001 —0.695 P<C0.001 —0.519 <20. 001
FEV,/FVC HH —0.654 <20.001 —0.607 P<C0.001 —0.578 <20. 001
x5 mi%E ANXA1,SDC-1,SDF1 5 2 &S ERERR  SEEEMMNEERNSEEZEST
ANXA1 SDC-1 SDF1
i
HHE VIF R VIF HARE VIF
EOS 1.012 10.017 0.067 10. 954 0.068 11.117
FeNO 0.075 10. 564 0. 094 10. 036 0.073 10. 864
T/D 0.095 10. 247 0. 096 10. 059 0.082 10. 621
FVC 0.083 10. 218 0. 069 10. 923 0.803 10. 361
FEV,/FVC HH 0.069 10. 547 0.091 10. 367 0.769 10. 737
wA % 0.087 11.506 0.093 10. 709 0.076 13. 089
x6 BABEAXEH/EESRZRIUZEZE Logistic BIIFH
K% B SE WaldX* P OR OR #1 95%CI
ANXAI 0. 859 0.243 12.499 <20. 001 2. 361 1.466~3.801
SDC-1 1.010 0. 281 12.913 <20. 001 2.745 1.583~4.761
SDF1 0. 815 0.242 11. 340 <20.001 2.259 1.406~3. 630
=7 Mm% ANXA1.SDC-1.SDF1 3 BA 85 %&£ Hh/EESHKZROTNMNE
&b REEC%) RO 5 A A 1 AUC AUC B 95%CI EOREE P
ANXA1 88.10 79. 31 13.12 ng/mL 0.904 0.829~0.954 0.674 <20. 05
SDC-1 73.81 94. 83 38. 31 ng/mL 0.907 0.833~0.956 0. 686 <20. 05
SDF1 88. 10 68.97 6. 33 ng/mL 0. 844 758~0.909 0.571 <20. 05
3 TR 97.62 93.10 — 0.987 0.940~0.999 0.907 <20. 05
W — R L .
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WE R B 53 5 R BU Bk e B0 1 O B T2
9 A= BEOF G B BED Y . ANXAL (9 28 W 27 000 IR 3
E 20 i N R 40 A0 B4 AR TR I A AN [R] . ANXALL
(4 248 AP X 3 0 a5 R R A2 MR AH B R R i
240 f 3T B R AN B Y 4R 2B . CUT N B g R,
ANXAL 78 BA B & A8 LR i rb it ik, Hom
i YE B 40k B 2 (Bel-2) . Bel-2 M1 6 X & H
(Bax) 14§ 5 1 85 11 D1 Ceyelin D1) 4 2 35 Sk 411 1]
AT, R AT ST R L R A M
(RSV) ke 5 35 6 4l S AU R, LIS ANXAL
KT, 5 RSV BRG] K 1 E 40 3 U8 R4k & 2
MBS YA 3, 0 LIRS RSV IR 8] B4 L <8 &
AU SRR E = T N ) A T N = 1
ANXAL K T X B4 (P<<0.05), H BA ## I
i ANXA1L /K5 EOS.FeNO,T/D,wA % 5 IF A 3¢
(P<0.05) .5 FVC.FEV,/FVC Hff & fi 56 (P <<
0. 05) , HKF Tt & BA (B3 &b /5 B A 2 R
GRS R 2R (P<C0. 05) . #&/8 ANXAL 7] Rg £ Fii BA
() % J B B B A2 BRI N, ANXAL i 323531 0
A O R - 2R Sk 0 T A A M T

SDC-1 2 my EZ sy g 1 MEZENES
S EEEE 4T . SDC-1 B A H HS.HA F1 CS 4
G4 200 L A e RO A . SDIC-1 76 41 i A1 25 ¥ 45
it b B 28 3 B, & 45 W 3 BE I ) VR L AR A8 i K
55 7 F I L 3 ) 1 9 32 445 Bk b, SDC-1 1 85
FRE 235 g 0 4 JEL 3 DX 36k B 8 K 20 B A 5 15 338 22 40 i
PN S — R P s . SDC-1 78 £ Fh A 3
G Bt i v T L A 1) R R 45 AL ) BE L A0 AN i 1 B
2 5 B R A B OR B . E &8 B Tz 1 B
FE L XA A SE R L BA LI A
B H-1(VAP-1) 1 SDC-1 KV B #E Th i, 5K 9E
R % it B BE AH 6, VAP-1 5 SDC-1 (4 Bk 4 46 I %f
TS W 1 Il PR A2 (R SE R . AR BSR4
BRI SDC-1 K55 T X B4 (P <
0.05), H BA B Il 7% SDC-1 /KF 5 EOS,FeNO,
T/D.wAY% & F 4 5% (P <<0.05), 5 FVC,FEV,/
FVC A S A (P<<0.05), KT8 & BA &
H R A R A2 BRI fE B R (P <<0. 05) L $ER
SDC-1 A] fgi@ i in ik BA () & ki & 550 E 9,
AT UAAE S BA BB 3 kA v /5 RE IR 32 BR Y T
fEhr

SDF1 JRFR R ¥tk A 7 22 (R Btk 12 (CXCL-12),
P & L2 S R Ol = R SRR R i
TR, S5 H 2R T Z K 4 (CXCR4) 5
CXCR7 &5 & Ja » 23 1k F Ui {5 5 4% 5 0895 40 0 19 25
BF ERS B AE AE IS A AR L ik g I &Y BT &
H],SDF1 7€ BA R My hRE LM, SR HEREE
M TR B AR S, A R U BA HR 3 K 2 < =AY i
AR, APPSR TR, 54 i SDF1 /K3
T X IR 4 (P <C0. 05), H BA B Il SDF1 /K
5 EOS.FeNO,T/D . wA% &2 IEA & (P <0.05),5
FVC.FEV,/FVC HH & 4 ¢ (P <<0. 05) , HIK
The2 BA BHEEAE TN/ EHERRZRWAERKER
(P<C0.05) .78 SDF1 0] fig 18 33 5 A1 W 2 R 25 & 12
HHMEE T HEMZSS BA AL KE,

AR R K, /&R Z R4l EOS, Fe-
NO.T/D.wAY i TR ESMZRA,FVC.FEV,/
FVC lWEHMK TRERMZRA . ZF WAL T2 X
(P<C0.05), Pearson #H¢73#7 45 2R i 7x . BA 82 1l
#H ANXA1,SDC-1,SDF1 K F 5 EOS,.FeNO,T/D.,
wAY R IFH X, 5 FVC.FEV, /FVC {5 & 7/ 56
(P<C0.05) , 33X 540 21 25 fF 57 4% S AR AL, 6 W L 3%
ANXA1,SDC-1,SDF1 /K5 BA #3844 35
b SGE TSR EE bR Bl T BE R bR DI A G, A HL R
R ATRE & . ANXAL,SDC-1,SDF1 ik # A {2 ¥F BA &
JEE N B A AR P AR AR E SN 2 ) it T B S
SERE W ZIR .

ABEFE ROC ’I 2k 43 45 1 o, s ANXATL,
SDC-1.SDF1 Bt & Wil BA B3 &4 d/EE SR 2
BB AUC k0. 987, REUE R 97. 62% ., K¢ 55 BN
93.10% ,3 TFFRIK A B G AUC & F Bl 350300 i
AUC, DA EZE R % ANXAL,SDC-1,SDF1 X%}
BA f835 kA v/ o AR A2 BRI — 2 0 1E X
JEEBFERITIRIRIG T T EBRA —EE X, 4 BA
BE M ANXAL K F > 13. 12 ng/mL, SDC-1 >
38. 31 ng/mL.SDF1>>6. 33 ng/mlL B}, i S B SR BURH
NEIR T TR it L 3R e BB R A2 IR AR N

Zi L rid, BA B3 L ANXA1L,SDC-1, SDF1
IR F R L 5 E ARE RIS bR RE AR AR
FUl D REF8 b5 A7 ¢, = FH WA W BA B3 &L H/
\ERMZREA —EME. RN AMRIA —&
AN ZAb S AN BIE 5 R AS BE BOAE 7E b B i £y A AR
AN LT AR b SR I IR FE s 0 A DU AE AE — 5
PR 46 0] 8, J S 1 Y A i AR AR IR 22
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