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ABSTRACT Objective: To investigate the relationship between serum vascular adhesion protein-1 (VAP-1), macrophage
stimulating protein (MSP), stromal cellderived factor-1 (SDF-1) levels and pulmonary function, inflammatory factors and quality of life in
patients with stable chronic obstructive pulmonary disease (COPD). Methods: 116 patients with stable COPD in our hospital from
September 2018 to September 2020 were selected as the COPD group, and 100 healthy volunteers who had physical examination in our
hospital during the same period were selected as the control group. The serum VAP-1, MSP, SDF-1 levels, pulmonary function indexes
[Forced expiratory volume at 1 second (FEV)), forced vital capacity (FVC), FEV/FVC, peak expiratory flow (PEF)], inflammatory
factors [interleukin-6 (IL-6), interleukin-17 (IL-17), interleukin-22 (IL-22), tumor necrosis factor-a (TNF-a)] levels were compared
between the two groups. According to the severity of patients with stable COPD, they were divided into mild group (n=53), moderate
group (n=34) and severe group (n=29). The above indexes were compared among the three groups. The quality of life of the three groups
was evaluated and compared by COPD assessment test (CAT), Pearson linear correlation analysis was used to analyze the correlation
between serum VAP-1, MSP, SDF-1 levels and pulmonary function, inflammatory factors and CAT score. Results: The serum VAP-1,
MSP, SDF-1, IL-6, IL-17, IL-22 and TNF-« levels in COPD group were higher than those in control group, while FEV,, FVC, FEV,/FVC
and PEF were lower than those in control group (P<0.05). Serum VAP-1, MSP, SDF-1, IL-6, IL-17, IL-22, TNF-« levels and CAT score

in the mild group were significantly lower than those in the moderate group and severe group, and the moderate group was lower than the
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severe group, while FEV,, FVC, FEV//FVC, PEF in the mild group were higher than those in the moderate group and severe group, and
the moderate group was higher than the severe group (P<0.05). Pearson linear correlation analysis indicated that serum VAP-1, MSP,
SDF-1 levels were negatively correlated with FEV,, FVC, FEV/FVC, PEF, and the three were negatively correlated with serum IL-6,
IL-17, IL-22, TNF-« level and CAT score were positively correlated (P<0.05). Conclusion: The serum VAP-1, MSP and SDF-1 level in
patients with stable COPD are significantly up-regulated, and the three are closely related to the patient's pulmonary function,
inflammatory factors and quality of life. Clinically, it is expected that the determination of serum VAP-1, MSP and SDF-1 levels, so as to

assess the progress of patients with stable COPD.
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PIRIRTT AR, (ARETE G = BARRE AR ITAN 3 2 B 1
%o AR, MR A, MAERMIEM -1 (Vascular adhesion
protein-1, VAP-1) 5B A ¢, B4R ABLE AP, B

W5 241 it 341 1% 35 1 (Macrophage stimulating protein, MSP ) i@ i iF
WEA3 U8, 320 I 5 RE R LR G , BRAEAE COPD S ME 1T
flih AT —E WA BE B4 ATT A A7 -1(Stromal cellderived
factor-1, SDF-DTE Ml IEH FF 7ER K, 2 5 T RAE e il 1y id
PO, FET Ul A5 5 185 COPD Fe #1835 L VAP-1
MSP SDF-1 K F-5iiTife . RUEHF RAEGETENLR, N
COPD 297 $ i Ul & F .

1 5T

L1 —ags

HERUCTC I 2018 4F 9 J1~2020 42 9 1 itiA R COPD 52
JOLA# 116 i Jy COPD 41, MEHURIIN) TR i ) e s
# 100 BIEHREIRAL, PG YER LRI 8225 (P>
0.05), AT AT Het, W 1.

x| MARLABILR
Table 1 Comparison of baseline data between the two groups

Gender(n) Body mass COPD severity(n) Smoking
Groups Age(years) ) )
Male Female index(kg/m’) Mild Moderate Severe history(n)
COPD group
69 47 49.41+8.65 22.86+2.42 53 34 29 28
(n=116)
Control group
51 49 47.82+7.13 23.01+£2.34 - - -- 15
(n=100)
t/? 1.565 1.460 0.461 - - - 2.813
P 0.211 0.146 0.645 - - - 0.094

1.2 BN HERRFRAE

1.2.1 @NFR#E  (1)COPD 41:0 £F4 COPD Fa e Wi 2 i
PR BEAT A i 12, IR WZICSEAE IR, 22 it Dl e A i B X
£k (CT SEHE /RIS AR K, T RE T R, HLIZIEK i B S A R 5
AR R, WL TREH, RIES 1 BHAIFIER
(Forced expiratory volume at 1 second,FEV,) T fiti /= & & ,
FEV 2 80% pred N4, 50%< FEV,<80% pred yFFEE,30%<
FEV <50% pred N, ¢ Wififae £ 4 JH0 F 4 AN
R IR E G 0 SEAEY IR R BN 0 INThRE R T,
RS IER ;0 AERI R (2)XTHRZ 0 ARy MRS — Mo
ki COPD ZHVLHE; 0 EpPAfFERAL AR IITIREIE R 50 AR

TIRE R4 GRS IE R ;0 MR . AR RO KRR B
HAZE Gy oAt
122 HeBpARE  (DIAEZNERHREF, T O 0%
(2) R IHAEMEER &, WOBRPRIR g 565 5 (3) FB HA P I 2R e g
WA, WS e R A 5 (4)30 3 AN H N I il i 3R
#3(5)IE 6 MHWNHRFAREH,
1.3 #m7iE

FAERITEPTA A F S SRR BRI, (1) s+
BRI SR A 25 SR bk ML 4 mL, 178500 AR R, Bf ] 7 10 min, %
#3000 /min, B5.024%8 8 om, 4B L, FE L E -80°C vk A 15
W 25 BEEX G % R0 22 L3 VAP-1 MSP SDF-1 DL 14
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2 -6(Interleukin-6,IL-6) . [14) 2 -17 (Interleukin-17,1L-17) . [
A~ -22(Interleukin-22,1L-22) . iei PRFEIH F -o( Tumor necro-
sis factor-a, TNF-a ) 7K, i A3 070 @ ¥ | g 20 7 500l A BR
oAl RAL AR RIS UL A S8 BB E . (2)ITTh REASI « 25 11
PR BT 280004 FR 2 F B AS-507 [l e il e 1SRG 19 2H A2 33K
HIGTIHE , fu 5 FEV, . 71T & (Forced vital capacity, FVC) .
B RS Ji#  (Peak expiratory flow,PEF), fi{%# FEV/FVC
WAH o AARPRIIIRE 3 IR, BUSEAE  BA A R . (3)A: 1 st
AL < % H COPD i it 3% (COPD assessment test, CAT ) i/
T . CAT 401 1% R A5 REHE ik S fe] | H #i8 3sg
W IE 4 BERR G230 T K ) 8 NMIE B 0~5 4, B
JEFEH 0~40 43, A , eI B A v i i, i F ek
{GEER 0.801, A I M BN BRI, P R R RS, 1/
R EAARFENESHS Ik, BEN SIS A REA

A5 RS Wl RO B O R s R 2, g T i
i SHc el S AN R R ENU S AN R b7 e w Wi 1T LS
TERY
1.4 GitZF=E

£ SPSS20.0 FAFATHAR A HT , THECR B E 2 (%) 3R
TR AT ¢ K HR R A B bR 25 (s ) FEOR , PR ] HE 32
1ok, =4I EbEAT F K. 4 Pearson £k M AH5C 40 H7
COPD Fas& W & 1ML VAP-1 MSP SDF-1 /K-F- 5 fili tifig . &
PEN T & CAT PR AIMIENE. P<0.05 AZERAGIHFE L.

2 R

2.1 WLAME VAP-1 MSP,SDF-1 7k Lk 45
COPD 41 i1 /& VAP-1 MSP SDF-1 7k 3F- 5 & F *F 8 41
(P<0.05), L% 2.

% 2 WAIMFE VAP-1 MSP,SDF-1 7k F L xts)
Table 2 Comparison of serum VAP-1, MSP and SDF-1 levels between the two groups( xzs )

Groups VAP-1(pg/mL) MSP(pg/mL) SDF-1(pg/L)
COPD group(n=116) 819.53+71.72 2588.95+36.75 14.36+4.39
Control group(n=100) 482.47+52.81 902.54+23.31 1.53+0.42
t 38.793 395.356 29.102
P 0.000 0.000 0.000
Note: compared with before treatment,*P<<0.05.
2.2 WARINBEIEIRELE (P<0.05), 1.3 3.
COPD #{ FEV, FVC FEV/FVC L) & PEF ¥J{iL Tt 6 21
3 3 FHLEANTBEIEAR AR (x2s )
Table 3 Comparison of pulmonary function indexes between the two groups( x+s )
Groups FEV,(L) FVC(L) FEV/EVC(%) PEF(L/s)
COPD group(n=116) 1.03+£0.44 1.84+0.46 55.98+5.35 3.71+0.35
Control group(n=100) 2.81£0.65 3.35+0.72 83.88+8.96 5.64+0.76
t 23.836 18.611 28.212 24.508
P 0.000 0.000 0.000 0.000

2.3 FWAMFREEFKFELRE
COPD 4 Ifi 3 IL-6 IL-17 \IL-22 K TNF-o 7K 34 55 %
BB (P<<0.05), 3% 4,
24 BE PE.EEANEMEFIEIR AMINEER CAT ES L
4 COPD Fa e j i 0y = B AR BE 73241, FEV 2 80% pred
SRR (n=53),50%< FEV,<80% pred 4y i 2l (n=34),30%

< FEV,<50% pred >4 8 [ 41 (n=29), b 42 = 20 A1 G 7 F5 4
NEhfE A & CAT P43 REELH M7 VAP-1 MSP SDF-1.IL-6,
IL-17 JL-22 TNF-o 7K} CAT P4 Frh e FE g, B
JEAMR T4, MifeE4] FEV, FVC FEV/FVC PEF ¥ T
HE A, A s T E A (P<0.05), L3 5,

® 4 FEMFBIRER FKF LB (xes)

Table 4 Comparison of serum inflammatory factors between the two groups( xzs )

Groups IL-6(pg/mL) IL-17(pg/mL) IL-22(pg/mL) TNF-a(pg/mL)
COPD group(n=116) 9.54+3.75 43.71+8.78 55.62+10.76 67.51+8.89
Control group(n=100) 4.19+2.13 27.29+6.75 36.35+8.61 10.19+1.68
t 12.617 15.220 14.375 63.488
P 0.000 0.000 0.000 0.000

Note: compared with before treatment, *P<<0.05.
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Table 5 Comparison of serum indexes, pulmonary function and CAT score in mild, moderate and severe groups( xzs )

Indexes Mild group(n=53)  Moderate group(n=34)  Severe group(n=29) F P
VAP-1(pg/mL) 776.52+20.41 834.95+32.16° 880.06+6.64° 210.418 0.000
MSP(pg/mL) 2571.23+7.54 2592.45+6.29° 2617.23+4.15°° 479.372 0.000
SDF-1(pg/L) 12.41+1.27 14.62+1.33° 17.62+1.09° 164.831 0.000
FEVI(L) 1.23+0.10 0.99+0.15° 0.710.09°° 195.149 0.000
FVC(L) 2.11£0.13 1.70+0.17° 1.51+0.12°° 194.294 0.000
FEVI/FVC(%) 60.411.05 57.84%1.15° 54.32+0.87°° 323.435 0.000
PEF(L/s) 3.98+0.04 3.76+0.09° 3.63+0.05°° 338.415 0.000
IL-6(pg/mL) 7.91+0.17 9.901.43° 12.10+0.78° ¢ 220.218 0.000
IL-17(pg/mL) 40.15+1.18 45.91+1.53° 47.64+2.16°° 258.856 0.000
IL-22(pg/mL) 50.81+4.34 57.51+2.84° 62.19+2.21°° 106.244 0.000
TNF-a(pg/mL) 65.41+2.23 67.35+1.76° 71.5442.05°° 83.317 0.000
CAT score( scores ) 13.51+0.97 16.90+0.72° 18.41+0.64°° 376.194 0.000

Note: compared with mild group, ® P<<0.05; compared with moderate group, ° P<<0.05.

2.5 COPD #£#& i VAP-1 MSP SDF-1 5HiIfige KEEEF.
CAT i WRX M2
£t Pearson LML S/ M #2718 , COPD SR 4 I3 VAP-1,

MSP . SDF-1 7k 3% 5 FEV, . FVC .FEV/FVC .PEF % i 4 3£ , i
= 51 IL-6 1L-17 IL-22 TNF-o 7K K CAT P42 1EAH
F(P<<0.05), W3 6,

% 6 COPD #2#&[fi& VAP-1 MSP.SDF-1 5AiThae . ERF.CAT IS BB X D7
Table 6 Correlation analysis of serum VAP-1, MSP, SDF-1 and pulmonary function, inflammatory factors, CAT score in patients with COPD

VAP-1(pg/mL) MSP(pg/mL) SDF-1(pg/L)
Indexes
r P P r P

FEVI1(L) -0.651 0.000 -0.598 0.000 -0.581 0.005
FVC(L) -0.438 0.038 -0.615 0.000 -0.644 0.000
FEV1/FVC(%) -0.519 0.019 -0.402 0.044 -0.718 0.000
PEF(L/s) -0.711 0.000 -0.498 0.025 -0.695 0.000
IL-6(pg/mL) 0.726 0.000 0.765 0.000 0.716 0.000
IL-17(pg/mL) 0.502 0.023 0.791 0.000 0.479 0.032
IL-22(pg/mL) 0.617 0.000 0.810 0.000 0.612 0.000
TNF-a(pg/mL) 0.530 0.015 0.544 0.011 0.638 0.000
CAT score(score) 0.492 0.027 0.715 0.000 0.647 0.000

3 Ptig

COPD fy B4 N2 IR, HLR R 5E 4l & % ,
FER I, 4 COPD f R M A R (Lol A 5
SRS ), BB HERE , Zoil PR T UL AL A
PR T, ELAAT TR L 2 3508 , X B 3 2 35 3 H B o g A1,
COPD 3 AR FE IS , B I PRI AR 28 i (S B T o
TR E T ARG S RESE A 2% , WO %F COPD R4 ]
FR T W AR AT 0 B LUE R 5 IR YT , T D7 5 6
JEU, ARG IR A4 COPD Jit ()71 , HARA —
SE PR, E 6 4 1T 2 A 5% 4B 2 (R Rk PR S 0 G G
AT SR S B 8 FRE COPD £ s il £ 40 Wr B9 35

HH, VAP-1 GBS WML RAE 1A Ak, FL5 e | i 8 e 5 48
REGFRHE AT G M, SRS R B, i 40 e 3
COPD 3 H AU SAE IR Sh 40, & Refe bt fb i+ e
JEUE RN IR A R, A R AE S R iR, 25 COPD
SOREVEIRIY, 1T MSP WIS W40 A A0S 4 B S v T RE
FHEFIEH, WAL, 5 e AN A B IR L2 5, 8
BRI WEAN I, 5 BT AEDS, SDF-1 MIRE A bk 41 i
TR T IRAETROL ARG A, BORAE I, H RS
M A 524 B VAP-1 MSP SDF-1 %} COPD &ML, I R
TRT I — 2 A TR

ARRIFFEER B, SRR A L, COPD faue 1 /&
HIIME VAP-1 MSP SDF-1 JKF-3 T4 . VAP-1 J2& P e 2t
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A, FLas it Ak BERSCER AR , 7R 20 BRI R | M 43455
FIAMAEE AR AR R rp o AR I, COPD FaueE I 3 1
5 VAP-1 /KT8 BB AT BEAE T 3% Jom A LEE 18 B,
S VAP-1 7 PER a8 (R 1 SH RAE 5 S TH H 9, Rl B SEURE
AR , VAP-1 5% P , HAE 1M 375 P 28 /K P9 MSP Y
ot AT BRI R S 5 TR St o sE R
Rk JE 6T £ A I S e K0, 5 9 6, MISP W] L3
WA TR AL , S HE S A R R R, B A i, S R A
AL, TS R SRR A i 21, FATTHEI , X T REJ&: MSP £ 5
COPD Fae i iR Z R I R A EZEHLH] . SDF-1 HA#R A
ARSI, HARAL AT A2 T 9k B 41 At SR 4 T SRR, 1T L% X
s A R, S A T2k 4 454, BEfERT B 41
iV R AT T 9k S A0 e Ak 2 G 5 R ARE RREP,
ZR AR A5 P K B, COPD Fe i 1) £ 34 B ULV SDF-1 7K
BRREE TR, SRR A .

AR BF 5T & W] ,COPD % 2 M /& % 19 FEV, .FVC,
FEV/FVC ik F{dtfE 5 B %, Mg IL-6 .IL-17 JL-22 TNF-a
KV FARER IR R R I T RE R, BLAEAT R
HAEFE COPD i J& v i 4545 HZL/E H , IL-6 [ TNF-a 55 R SE AT
JRBRIEET & BN, S BP0 A T R %
HEXR MR, 5 RS 20 RN, Hod Rk S1E RS
TERAER I sy o, % R B E )5 R T e, 51k
COPD & A= ol JP2, iE—5 A5t i , COPD FaE & 1Y
2 MIETEFR A CAT P23 B 5 155 I AW T8y, il T B
FEFRIMRRAT ., HIF I AT g2 COPD JRi% Ak I , M AR (i i A 5
R, FBUSIE il SR N i — B E T RE
W PR S P A TR, T O A R A (R T
Lg% COPD TR, AT e | ST I AT

ARREER R, 17 VAP-1 MSP SDF-1 7K -5 i oy
TeRR R E, TS R E T .CAT i/ £ IEAHSE . VAP-1 K
ST v e i D M 208, W R R T S, S EUN
Bt AR AR TR THUARY, X RTBUIRAE N N,
Fl Ty RE T e, WA AR 2 0 A 0 iz . MISP B A2 2k s 4 e
b, A R A A T, 5 BUSAE I T ek T, 155 it
AE L S0 £ A 3% B RERY, SDF-1 3298 5 1o i S 200 - B
LA G 43 WA T A, X6 2 Rt Ab IR A5 JE VR, R aod i ik
AR A B, 25 9E B, 5 350 M A0 A T R E Ak R
SR XSRS RO TR AT RE (L iE COPD & , N EE Al
FRMCBH BTG R, RSSO k3, My MSP K V-Hm S
COPD Fae B I D) BEMGAAT O, AASIR S5 S04,
TGS T MG AR ST RE Y R MIASBESE A T
I3 VAP-1 MSP SDF-1 #F70F58 , I o007 T =3 5 & il )y
fiE AR AEIE R AIOCR, N COPD R I AU 1%
AR AL T AT ERARHE . ILAh , AT oE A A AL , USRS A G H
FRAE NI AR, AR W HAE S 43 I A AR AL, R Skak
HERADN FIRBE , iE 2B/ Hr s Fabrxt COPD fae 1 i & 1
BIRZ I

ZE Lk, 17 VAP-1 \MSP SDF-1 7K 453l %) COPD %2
SE W B E SIS — 2, =& 5 I6E  JREFE bR K

AR BURATAHOCHE, e PR AT AP i i 2 DTS = F A8 4k, Tl
il COPD 72 1 ] £ 5 O HEJE
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