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ABSTRACT Objective: To compare and analyze the levels of induced sputum mucoprotein SAC (MUCS5AC), inflammatory cells
and inflammatory factors in patients with bronchial asthma (BA) and patients with chronic obstructive pulmonary disease (COPD), and to
evaluate the value of MUCSAC in differentiating BA and COPD. Methods: 60 patients with BA stable (BA group) and 60 patients with
COPD stable (COPD group) who came to the First Affiliated Hospital of Hainan Medical College from September 2018 to September
2019 were selected. The sputum was sampled and treated by induced sputum method, and the levels of MUCSAC, inflammatory cells
neutrophils (Neu), macrophages (Mac), eosinophils (Eos), lymphocyte (Lym), inflammatory factors vascular endothelial growth factor
(VEGF), intercellular cell adhesion molecule-1 (ICAM-1), interleukin-13 (IL-13) and interleukin-17 (IL-17) were detected. Pearson
correlation analysis was used to analyze the relationship between the level of MUCSAC and Neu, Mac, Eos, Lym, VEGF, ICAM-1, IL-13
and IL-17. In addition, receiver operating characteristic (ROC) curve was used to analyze the efficacy of MUC5AC, inflammatory cells
and inflammatory factors in the differential diagnosis of BA and COPD. Results: The level of induced sputum MUCS5AC in COPD group
was higher than that in BA group, the difference was statistically significant (P<0.05). The levels of induced sputum Mac and Eos in
COPD group were lower than those in BA group, and the level of induced sputum Neu in COPD group was higher than that in BA group,
the differences were statistically significant (P<0.05). The levels of induced sputum VEGF, ICAM-1, IL-13 and IL-17 in COPD group
were lower than those in BA group, the differences were statistically significant (P<0.05). Pearson correlation analysis showed that

MUCSAC in induced sputum was negatively correlated with inflammatory cells Mac, Eos and inflammatory factors VEGF, ICAM-1,
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IL-13 and IL-17 (P<0.05), and positively correlated with inflammatory cell Neu (P<0.05). ROC curve analysis showed that the area under
curve, sensitivity, specificity and Yorden index of MUCSAC in the differentiating BA and COPD were higher than those of Neu, Mac,
Eos and VEGF, ICAM-1, IL-13 and IL-17. Conclusion: The level of induced sputum MUCS5AC in patients with COPD is higher than that
of patients with BA. MUCS5AC is related to inflammatory cells and inflammatory factors. The detection of MUCSAC is helpful to

differentiating BA or COPD, which is expected to be used as a monitoring index and treatment target of clinical BA or COPD.
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7548 W Wi (bronchial asthma, BA )42 22 41 Jifd 1 21 fits (5]
FEEWR 2RISR GER RS, RAREN, £
AT LA AATER R BT S e, 18 M RH ZE 1 Al 2599 ( chronic
obstructive pulmonary disease, COPD) W2 % by T W MM ak & A
FEAMRG RIAZ RN T 2] 3 1 S E 8 M SORE B , ik
TR RBINE , AAATFRETHIGITY, IHR L, BA BAT BN
W02 PRI SR, T COPD [R)AE AT LA 90 1 I AL PRI M < i 55
SEAR, P2 BB A A B BA-COPD & (AERTY, (R, Ifi R
_-433F BA Fil COPD {EAEAFETE—E IRIXE. g T TE AT X6
J7 BA Fil COPD, 752X W0 A AE LA B S A2 BR AL #E A7 B
5%, BA FI COPD 1 #& i AL il U] 55 rp 4 47 48 fifd (neutrophil,
Neu) . E %4 fifd ( macrophage , Mac ) . FE iR M7 4 Jitd (eosinophil ,
Eos ) itk L2 41 ifg (lymphocyte , Lym ) 45 4 it 4 i A K i 5 P4 B 2E
K [KF (vascular endothelial growth factor, VEGF ) . 4 fift [F1] %% [ff
/43F -1(intercellular cell adhesion molecule-1,ICAM-1) . [/ &
13 (interleukin-13,1L-13) . 442 17 (interlenkin-17,1L-17 )&& 4
I KA 61, BA FlT COPD f i 32 BRAR- 5 B B =5 43
Ak, FhEH SAC(mucoprotein SAC, MUCSAC ))&l AE -
B AL AIRRAR B S M ) B 2R 1, R ST i) vh e A e
BB MR, SER = i E R H T MUCSAC 1y 3Rik
BB SRR VA B M 1992 4FHY Pin i TR <E
RAEMAFGE LR M) JT4Fftdure COPD F 5% s 2 it — 25 b
FH, W RE A0 200 M i o3-th RE A I VRAH i 4y, B A TE A K i LB
VR 0, AT SR S SRR 1A, X BA R
1 COPD 1% 59 MUCSAC . J8iE 4 R 45 A 7K P i
17 HEL LA AR ME T, IR 143 8F BA F1 COPD #2{it 5%

1 7R 57

1.1 —ME#

FEHR 2018 4F 9 H Z 2019 4F 9 H kR 2B — Mt
EEBE L2 (1 BA FasE W (BA 41)60 4], [7]1] COPD 4
34 (COPD 41)60 £, 49 Ab5ifE : BA 2 Wi 4454 2018 4FFhig
[ 2 S WP IR 2 3 o o Wi 2H o 1) G R e i L 21297 R
R (2018 4F) YL AR UE'S , COPD 2 i #4454 2018 4ErhAeE
2 P 2 2 1 Bt 2L ) 110 i B S i 3 22
YT IR (SLERAR - 2018) ) 2 Widm EN™, A5 5 191138 S e
S HEBRARE AT A0 BB AT B R
Ho Hob BA 4B 32 B, Ltk 28 B, 4R 55~77 & P44

1% (68.55+10.21) %, —FbhHJIPARER L BUOHE A 47 1L
(62.93+17.18)% , FH Jy Jili 3% & 5 WA E & 47 b (74.21
19.16)%, — &b8h FH 07 WE K45 1/ J7 i i 1 (FEV/FVC)
(84.75+7.43)% , We{H W< i 3 5 BUiHE E 40 Lk (5322«
11.93)%., COPD 40 4L 60 ], 544 35 5], 4t 25 4], 4% 56~79
% CPEIAFE(70.34£8.32) 4, —Fbh F AR G T HE A
it (27.9229.58)%, FJjNlivE & A BHE A 4 b (52.36+
11.76)% ,FEV/FVC(56.96£14.79 )% , W {8 M-, 3 1 o (A
A (19.5143.81)%, £ AR ORI LTS T2 22 5
(P>0.05) ; 11 —Fb4h FH PSR B & 43 e il
B G HOHE A 4> FEVI/FVC BB PEARE 5 F0HHE 5 4
W2 R A G5 X (P<0.05) ., A TS0 4 12 B0 )
B R BB — MR K B e B B 2 L EAR ST .
1.2 (UE5RF

WTREAER (LEBEFEEDS) ARAR, BEA#EFE
H31020560), B i S A i 1Y bt S IgG(HRP-IgG ) |
WERR L 2% v (PBS) | 5 W3 1 . VEGF i I 60522 I ff 75 (ELISA)
i 7] & JCAM-1 ELISA i | & .IL-13 ELISA 5| & .IL-17
ELISA i{f & B FifgiE YR A BRAF L 3,3,5,5- IO H
FEHR ORI (TMB) & (4% . — 67 95 B i (DTT) (R R & - frar
(HE) W H R AR FRA R, S%IBUIs 054 1 A i
FNAEMRHARAR, /N MUCSAC #if& MUCSAC FrifE
F Il H R A YR PR Fl . VGR-001 7 Z kA8 (7R
ZETME BT ) A FR A ) XH-D IR ENR 7 s (I8 A A 5%
HRRAE ) H1650 & @ H R AR .0l GHIFMER) .
200 BUAE ) WA EE (AR SEIG AR LI A M R A BR A W) )
UV-1780 484N A] WA HEFERETH( H AR HEA ] ) o
1.3 FSRBER KRR

WRERE A TIEEESSS 5, 10 min J5 /KBRS
JE PSR T RS B AL AR AYRBE 4% s sk o kA T
FAk, ZALWIE AR 10 min 1 E 1 K IE BRSNS ik
(O i i e B R A A R 7 R e b | W R Eo S
Ak, H 2551k 20 min S8R o PR S L rPORE B, 9% B R
I EB A BUH A EP A5, I A SR B & 4 A5 RFR N 0.1%
DTT, W HEPR % 1 min, 785314, 37 C/KIE 10 min, R HER %
2 min, 200 H i Mt Z 5, 2500 rpm R &0 10 min, _F1ETF
BT -80°CHikE, PBS BIFUIVE, HIH Wik 45 Yek 4w 4 s
77, >80% A TR . HIVEANMIYR A, HE Jefa )5 W0
FHEFT 400 AN IRBRIRAIAE 2
1.4 ELISA x#iliE S8 _EiER MUCSAC, 4HRa E F7k F
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KA ELISA JEAG N5 358 [ i -F MUCSAC & i, % I
WAL 100 pL A S 454 T BgatR, 37°CHEFE 1 h, FH
PBS AR UES 3 WK, AFL 100 L B 4345 5% BiNs 0545 F 3
1,37 CH#E 1h, - PBS IWUEA 3 ¥, JIA 100 pL &4
1% FBS [ 1:500 #5819/ B, MUCSAC $i{4&,37°CI#E 1 h,
JIA 1:1000 7B HRP-1gG,37°CH# & 1 h, H] PBS I MEH
3K, A TMB a3, 37 CH#vE 20 min, 285 28 1E g, A5
1 450 nm P AANROGEE o FARE S22 wlAn i th 26, AR SR pr i i
28 W15 b 3E W MUCSAC &, VEGF . ICAM-1 IL-13 FI
IL-17 2R ELISA GRFI G AN , B ™ i 4 IR B 551 7
1.5 5 S AE LM B4l

FHIE ST AR S AR L 8 T MR A (New) . W 40
(Mac) , FE R PR 4 i (Eos ) Itk B4 4f i (Lym) , 3@ 5 7600 %!
4 A S A WA CH 32O AT AN, HLARBRAE LIRS Ud B
TR
1.6 Git=EHiE

K F SPSS 21.0 Geit ik, i BERER I Bl br il 2 (x+
s)ZN TP RER R (n) 6w  TH R ORI 2 EL R H t
0, B I AH DGR ] Pearson AHSE AT o R 32 10 TAEFE
HEROC) i1 2k 4t MUCSAC | 4 5E 40 i K 4 AE K 7 2 51112 Wi
BA J COPD f3LfE. #ud/Kifiha=0.05,

2 R

2.1 WAFSFHE MUCSAC KF

COPD #4155 MUC5AC /K V-4 (28.31+4.21 )ng/mL, &
F BA 4 (24.73+3.91 )ng/mL, ZEFH Giit%75 X (t=4.826,
P=0.000),
2.2 FEFSRAAEME

COPD #5534 Mac #l Eos /K- F BA #,COPD £
PSR Neu 7KV F BA 4, ZRIAH G143 L (P<0.05),
BA £ fl COPD i#3:9% Lym /KF- L2572 (P>0.05), W& 1.

* | MAFSHIEARBITEL(%, vas)

Table 1 Comparison of induced sputum inflammatory cells between the two groups( %, x:s )

Groups n Neu Mac Eos Lym
BA group 60 37.12+3.95 17.25+3.15 48.12+4.10 1.01+0.23
COPD group 60 84.51+10.06 9.74+1.20 8.11+1.03 1.02+0.24

t - -33.965 17.258 73.311 0.233

P - 0.000 0.000 0.000 0.816

2.3 WAFSERERFKE
COPD #i% 5% VEGF . ICAM-1 .IL-13 I IL-17 /K EH1E&

T BA Y], RIS E X (P<0.05), W32,

R 2 FAESRIIER FAF (s )

Table 2 Levels of induced sputum inflammatory factors in the two groups(x=s )

Groups VEGF(ng/mL) ICAM-1(pg/mL) IL-13(ng/mL) IL-17(ng/mL)
BA group 133.85+60.25 250.53+81.19 120.08+26.15 46.81+£12.67
COPD group 59.46+20.16 102.02+37.40 104.04+14.53 18.86+10.51
t 9.069 12.868 4.152 13.152
P 0.000 0.000 0.018 0.000

2.4 FEH MUCSAC 54 EMIFIRE B F Rt X 5
Pearson AHIC M HTEE R R, 75388 MUCSAC 5 R AE4NN
Mac Eos Fl 4 KT VEGF ICAM-1 . IL-13 1 IL-17 £ fi A%
(P<<0.05), 5 9 E YU Neu 1 1E M2 (P<0.05), 5 45 41 i
Lym JE5(P>0.05), W33,
2.5 % B MUCSAC 5 % i 4 fa #0156 fiE & F £ 7 BA #0
COPD K ROC %k 547
Z: ROC MiZ s Hrnl 45 . 5398 MUCSAC % Jj) BA Al
COPD [yl NI f R FR 5B DL R B A8 5 T 56
JiE 41 i Neu Mac Eos L K& # 4iE [+ VEGF ICAM-1 IL-13
IL-17, W3k 4 F1 1,

3 Wig

BA 7l COPD #RJ&S B 18 M R JE B , BA J&h TS
RIMERSE, BABLIEE , COPD & 5 HEfil = Bk
SRS [ S ARAE S AT S0, W B A S T e b
FREEEFAE . BA il COPD R R R B ZS A I FRAEAR
AT T PRI 2 L K Wi 19,45 , DA TFT 384 0 17 116 PR 468 50132 W 14
MERE . BRAE I PR D 2 R ARSI PR30 LA i Ty ARG I S 8
Xit A B FPGERS (14 SE BISWT , (H A7 AR S M 55 22 (R s L 7T B
HBERIZ G AR TBL R & 1RYT . MUCSAC ik, i<
R E TSR R L I, InEAEHZE . 7E BA il
COPD ) % i ML H ,Neu Mac .Eos #1 Lym 4§ 4 JiE 21 il F1
VEGF ICAM-1IL-13 F1 IL-17 25 4 5iF A T- 42 5 Hodh )f i 5
AN PR R, A8 i 7% SR A BA B35 F1 COPD £
HiF 398 MUCSAC S AE AN AT 98 AE P F7KF, AR I R 1
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Table 3 Correlation analysis between induced sputum MUCS5AC and inflammatory cells and inflammatory factors

Induced sputum MUC5AC
Relevant indicators
P

Neu 0.612 0.000
Mac -0.523 0.004
Eos -0.571 0.000
Lym 0.115 0.299
VEGF -0.509 0.013
ICAM-1 -0.547 0.001
IL-13 -0.556 0.000
IL-17 -0.582 0.000

R 4F 5 MUCSAC 5 RAEH IR ER T3] BA F1 COPD i) ROC B £ 5347
Table 4 ROC curve analysis of induced sputum MUCSAC and inflammatory cells and inflammatory factors in differentiating BA and COPD

Relevant indicators Area under curve Sensitivity(%) Specificity(%) Yorden index
Neu 0.621 64.32 60.09 0.250
Mac 0.670 75.25 66.16 0.344
Eos 0.614 62.28 60.34 0.226
VEGF 0.579 60.08 54.71 0.148
ICAM-1 0.633 67.31 58.39 0.267
IL-13 0.629 64.92 61.02 0.253
IL-17 0.648 68.23 61.07 0.283
Induced sputum MUC5AC 0.848 86.27 82.30 0.686

T MUCSAC
Mac

— ICAM-1

— IL-17

— IL-13

— Neu

—— Eos

VEGF
—— Reference line

Sensitivity

0.2 —

T T T T
0.0 02 04 0.6 08 10
1-specificity
B 1 # S8 MUCSAC 52 E M AAERF F L5 BA 71 COPD H)
ROC g%
Fig. 1 ROC curve of induced sputum MUCSAC in differentiating BA and

COPD from inflammatory cells and inflammatory factors

53 9F BA F COPD $It—3 (1 275, DT Ay £ 5 H A o R i
EXTHHEIRYT

COPD A5 MUCSAC /K 5T BA 4, Alfig 5m#
SAEMLHIIATFA 56 o BA RAER N T2 5558 T 4 (Th)
H 2%, Th 43 Wb 2 Fh AN R F X al (2 AR IR A A=, 9
MUGCS5AC [#)3%iA21, COPD | =225 Neu £ 5¢, Neu BENZIH
3 Wh ML AN S 2 G (NE)SEBEROIR I 2 | i iod 7

A 4 (ROS) B N 5T 9 Rz 35 (ERS ) 2 Rz A fiff MUCSACHR
B e,

COPD 41 59 Mac Eos /KK T BA 41, i COPD 41
1% 539 Neu /K5 T BA 41, Mac Eos & 45 BA KA
&, Mac 7£ BA /59058 KW RG] 88 BifpisE, —Jrm
S AR AR BR , 53— 5 E 7 A 4 0E N 22 BA KT,
Eos 7¢ EOS &b AT HIMEA T RERVIE , A iRl
i R, 5 R S S8 0 LR 1R 505 3 M RN TR 53 Wb 1
Jnesl, COPD &9t , 4 4E B 7= A 3 HF 24 Neu 2<if , Neu
A i NE S5 585 4 5 98 i Ak 6 58 22 Neu, JE il
PEER T 75 Neu HHEF<E 1, COPD 4if 5% VEGF.I
CAM-1 IL-13 1 IL-17 7K ${K F BA, VEGF {E JH T 1.4 N
FE AN, A B v A 8 A AR I A AR BUIVE R A
BA SRERT R P M AS A i 6P, ICAM-1.IL-13 1 IL-17 #2
5 BA HEYIR R M RA5E A T, Ho ICAM-1 e R & 95 i)
FEAEFRAN PRI IR T AR , B Z A RE A
S SRR 5AE . 1L-13 W] 3 3o 3 v IR Mok 20 it , £ F 1gE
SSRGS AR 4E R , 175 SCHE & B M A S INVR,
LSRRI, IL-17 ZEN T I P HRA R AE , R 512
HEFEFERFE TN Pl ARSI SR ER, 5558
MUCSAC 5 % 4 4fl Jfi Mac Eos Neu 1 % Jit [H 7 VEGF .I-
CAM-1.IL-13 IL-17 53¢, ©fF KWV RE, IL-13 IL-17 i@
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1 22 b g A R R MOIR A B 8 2R Ak, RGBS R

MUCSAC s 3k, AR il AHTE , Neu |

Mac Eos IL-14 I IL-17 #84 # 71 s i R _E 0 A13A )T BA

. COPD “UiHZH = 73 M 46 AR . LAk, 28 ROC 53 #r Al

7. V5 IR MUCSAC %5128 BA [ COPD Rz RERE .
£i L ik, COPD i 1% 55 MUCSAC K-F- = T BA &

#H ,MUCSAC 5 AT 20 Mg F1 R AE [H T4 5, MUCSAC B4l

A BT 45 BA 8% COPD, HoAy B I R BA & COPD i i

MFEAR AR A, B W, BA F1 COPD M AF1EH AR

RAEANEL EAY . BA Fl COPD SEAE ML i) 22 55 A7 T it — 2D B
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