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Expressions of IL-33, IL-8, and NETs in lung tissue of patients
with chronic obstructive pulmonary disease and
their significances

ZHANG Yu, LU Xianling
(Department of Respiratory Medicine, First Affiliated Hospital, Shihezi University,
Shihezi 832000, China)

ABSTRACT Objective: To discuss the expression levels of interleukin-33 (11.-33) , interleukin-8 (T1.-8),
and the major components of neutrophil extracellular traps (NETs) -myeloperoxidase (MPO) and
citrullinated histone H3 (CitH3) in lung tissue of the patients with chronic obstructive pulmonary disease
(COPD), and to clarify the effects of 11.-33, I1.-8, and NETs on the occurrence and development of
COPD. Methods: Seventy-seven patients underwent lobectomy due to pulmonary nodules or lung tumors
were selected as the subjects and divided into non-smoking control group (20 cases), smoking control group
(18 cases), non-smoking COPD group (19 cases) , and smoking COPD group (20 cases). The lung tissue
samples from the subjects were collected. HE staining was used to observe the pathomorphology of lung
tissue of the patients in various groups; immunohistochemisty staining was used to detect the expression
levels of 1.-33, IL-8, CitH3, and MPO proteins in lung tissue of the patients in various groups;
Spearman correlation analysis was used to detect the relationship between expression levels of 11.-33,
1L.-8, CitH3, and MPO proteins in lung tissue of the patients in COPD groups and their correlations with
lung function index, mean linear intercept (MLI), mean alveolar number (MAN), and Bosken score.
Results: Compared with non-smoking control group, the airway Bosken score of the patients in smoking
control group was significantly increased (P<Z0.001); compared with non-smoking control and smoking
control groups, the airway Bosken score and MLI of the patients in non-smoking COPD group were
significantly increased (P<Z0.05), while the MAN was significantly decreased (P<C0.05) ; compared with
non-smoking control group, smoking control group, and non-smoking COPD group, the airway Bosken
score of the patients in smoking COPD group was significantly increased (P<C0.05) ; compared with
non-smoking control group and smoking control group, the MLI of the patients in smoking COPD group
was significantly increased (P<C0.05), and the MAN was significantly decreased (P<C0.05). The
immunohistochemisty staining results showed that compared with non-smoking control group, smoking
control group, and non-smoking COPD group, the expression level of IL.-33 in lung tissue of the patients in
smoking COPD group was significantly increased (P<C0.05); compared with non-smoking control group
and smoking control group , the expression levels of IL-8, CitH3, and MPO proteins in lung tissue of the
patients in smoking COPD group were significantly increased (P<Z0.05). Compared with non-smoking
control group and smoking control group, the expression levels of 1L.-33, IL.-8, CitH3, and MPO proteins
in lung tissue of the patients in non-smoking COPD group were significantly increased (P<Z0.05). The
Spearman correlation analysis results showed that there was a negative correlation between the expression
level of T1.-33 protein and forced expiratory volume in first second/forced vital capacity (FEV1/FVC), the
forced expiratory volume in first second predicted FEV1 (FEV1%pred) , and MAN (r=—0.406, P<C
0.05; r=—0.493, P<<0.01; r=—0.567, P<C0.05) in lung tissue of the patients in COPD group, and
there was a positive correlation with Bosken score and MLI (7=0. 935, P<C0.001; »=0. 590, P<C0.001);



500 TR (M) 50% 42 20244 3 A

the expression level of IL-8 protein in lung tissue of the patients in COPD group was negatively correlated
with the FEVI/FVC, FEV1%pred, and MAN (r=—0.527, P<C0.01; r=—0.497, P<C0.01; r=
—0.463, P<<0.01), and was positively correlated with the Bosken score and MLI (+=0. 557, P<C0. 001;
r=0.486, P<C0.01) ; the expression level of CitH3 protein in lung tissue of the patients in COPD group
was negatively correlated with the FEV1/FVC, FEV1Y%pred, and MAN (r=—0.527, P<(0.01; r=
—0.640, P<<0.001; »=—0.531, P<C0.01), and was positively correlated with the Bosken score and
MLI (r=0. 565, P<<0.001; r=0. 585, P<C0.001) ; the expression level of MPO protein in lung tissue of
the patients in COPD group was positively correlated with the FEV1/FVC (r=—0. 329, P<C0.05), and
was positively correlated with the Bosken score (r==0. 410, P<C0.05) ; the expression level of T1.-8 protein
was positively correlated with the expression levels of CitH3 and MPO proteins (r=0. 390, P<C0.05; r=
0.349, P<C0.05) ; the expression level of 11.-33 protein was positively correlated with the expression
levels of 11.-8, CitH3, and MPO proteins (r=0. 602, P<<0.001; »=0.616, P<(0.001; r=0. 387, P<<

0.05). Conclusion: The expression levels of 11.-33,

are increased,
severity of the disease.
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A BMI % — R IL R 2 L g it m X (P>
0.05), EAR M. SWMCOPD A A, W
YR B SIE R LG L (P>0.05), W
JH X BR 41 B 1 FEVL/FVC AR T A W2 Al % B8 21
(P<<0.001) , FEVI1%pred {& F A W 48 %} 08 21

(P<<0.05) ., W4 COPD 2H 1 A % 41 COPD 4H H
#% 1) FEV1/FVC., FEV1%pred ¥ 8] & T A %
A X B8 ZH R R4 (P<<0.001), Hifth 4540
BB Z R XS % E X (P>0.05) .
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Rl ZABE BRI

Tab. 1 General data of patient in various groups (xts)
Group n Agel(year) Gender(Male/ BM{,) SI FEV1/FVC FEV1%pred
female) (kg'm™?)

Non-smoking control 20 58.40+4.17 11/9 24.20+2.38 - 81.60+3.82 102.85+9.38
Smoking control 18 59.00+4.52 11/7 23.72+3.21 650.00+247.93 74.06+2.71" 93.78+9.83"
Non-smoking COPD 19 58.53+4.49 11/8 22.3442.01 - 63.63+3.18 78.689.024
Smoking COPD 20 58.8543.80 15/5 23.104+2.47 647.50+246.81 63.70+£3.28 78.05+£9.114
F/y 0.082 1.996 1.934 89.482 139.140 33.054

P 0.970 0.573 0.132 <20.001 <0.001 <20.001

“—".No data."P<<0.05 compared with non-smoking control group; “P<<0.01 compared with smoking control group.

2.2 BUMBEZMARBEBSKA AWM
SRR DL S B R AR R, Tl e oA L
U Y LR AN A W S R 2 R i 2 4T DL il
WENABRZREMREN, B2V LRSS
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B, A DK . W COPD 21 i 35 i 20 2]

W Z E MM %, 0 E I, K
VUYL 2 B Ak, S A TR AT DL 4 A A 4 A
PEA B 2 PR R A A Ik O A AR RN A R
it Y0 [0] iy ) A2 L BT, R OREIE L, LI 1.
K1 COPD 4 £ % Bosken ¥F 4 B 2 /5 T A Wz 4H
COPD @ . W i X BECZH A A W2 4l xF BR2H (P<

0.001), AWM COPD 4 H # Bosken 343 BH & 7
T R G B 2 AN I R 6 BR AL (P<<0..001), WA
X BB 41 £ & Bosken 140 B B & T AR R4 (P<<
0.001). WF2,

A':Non-smoking control group; B:Smoking control group; C:Non-smoking COPD group; D:Smoking COPD group.
1 FHABEWHELUEZRI;(HE, X 200)
Fig. 1 Morphology of lung tissue of patients in various groups (HE, X 200)

2.3 & EEM ML MLI &« MAN R %
COPD 4 f 48 COPD 41 MLT B &g &5 F A Wz 08 %f
A8 ZH R JR X R 2H (P<<0.001) ;5 A4 COPD 4H
FIW AR COPD 21 J 35 il 21 20 MAN B 5 ik T A5 W A
X HEZH AT AR X R ZH (P<<0.001) . L3k 2.

2.4 &% FMER P IL-33.1L-8.CitH3 F= MPO
EaikZAKE IL-33HEMA FEAEMMZ P REL,
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Tab. 2 Bosken score, MIL, and NAN of lung tissue of patients in various groups (x+£s)

Group n Bosken score MLI(//mm) MAN(S/mm?)
Non-smoking control 20 1.95+1.28 0.10+0.47 45.15+3.82
Smoking control 18 7.28+1.68" 0.12+0.05 44.75+4.55
Non-smoking COPD 19 12.11+1.79"* 0.2340.04"" 30.724£3.014
Smoking COPD 20 19.85+1.90"4" 0.2540.06™ 29.534£3.074

F 409.073 46.556 106.886

P <20.001 <20.001 <20.001

"P<C0.001 compared with non-smoking control group; “P<C0.001 compared with smoking control group; “P<C0.001 compared with non-

smoking COPD group.

it 6 [Ea) i R0 0 %6 R A5 A A R B, AP
ST WE 2. W COPD 41 & # i 4l
21 rh T1L-33 5 111 /Y 28 38 7K 7 BIY Sk 8 T AN R X
ZH . WM X B A AR I M COPD 4 (P<<0.05) ,
WA COPD 41 8 # il 41 21 rp 1L-8 . CitH3 Fil MPO
B 12235 /KT B 85 v 1 7 IR X HE 2 R R AR X R
(P<<0.05); AWgAH COPD 2H M 2 fili 20 470 rp 11.-33 .

Non-smoking control

Smoking control

IL-8. CitH3# MPO # H B K3k K ¥ B 8 & T AR
HH XoF FECZH R IR X B (P<Z0. 05) 5 R W AR X iR
2 55 W0 X HE 2 R i 2 40 T1L-33 2K 1 R Rk Uk
PR ZEF LG I EE XL (P>0.05); ASWAHXF
WA 5 W AR BRZH . A COPD 4 5 WA COPD
20 H W 2 40 TL-8 . CitH3 A1 MPO 4 1 % ik /K
Pl zR g it E X (P>0.05), W3,

Non-smoking COPD Smoking COPD

1L-33

IL-8

CitH3

MPO

Arrows indicated expressions of CitH3 and MPO.

£ 40 B F Al 4 21 b 1L-33.IL-8. CitH3 1 MPO & 1 R B 1H 0 (B 81462, X 200)

Fig. 2 Expressions of IL-33, IL-8, CitH3, and MPO proteins in lung tissue of patients in various groups

B 2

(Immunohistochemistry, X 200)
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R3 SHABFMAL P IL-33.1L-8.CitH3 1 MPO A KA KFE
Tab. 3 Expression levels of IL-33,IL-8, CitH3,and MPO proteins in lung tissue of patients in various groups [M(P25,P75) ]

Group IL-33 IL-8 CitH3 MPO
Non-smoking control 0.30(0.05, 0.55) 0.00(0.00, 0.40) 0.00(0.00, 0.60) 0.40(0.00, 0.75)
Smoking control 0.60(0.35, 0.80) 0.10(0.00, 0.40) 0.80(0.30, 1.45) 0.70(0.15, 1.05)
Non-smoking COPD 6.00(4.80, 7.20)"~ 5.20(1.60, 8.40)* 2.80(2.00, 3.60)" 2.40(2.00, 3.00)>
Smoking COPD 10.20(8.55, 11.40)* 8.10(6.50, 10.05)"~ 3.70(3.30, 4.60)" 3.20(2.20, 4.00)">
H 64.475 60.410 51.408 53.504
p <20.001 <20.001 <20.001 <20.001

"P<C0.05 compared with non-smoking control group; “P<C0.05 compared with smoking control group;*P<C0.05 compared with non-smoking
COPD group.

2.5 COPD 42 & # A 42 42 ¥ IL-33.IL-8.MPO #=
CitH3 & & & X K -F 5 JiF 25 #& 48 4% . Bosken #£ %~ |
MLIZ MAN # 48 % % Spearman AH & 23 Hr 45
R COPD 4 & & fili 4 20 rp 1L-33 2 [ ik K F
5 FEV1/FVC. FEV1%pred f1 MAN 4 £ i # 5¢
XZ (r=—0.406, P<<0.05; r=—0.493, P<<0.01;
r=—0.567, P<<0.05), 5 Bosken ¥4} fl MLI
EMXER (r=0.935, P<<0.001; r=0.590, P<<
0.001) ; IL-8 #& H % ik K *F 5 FEVI/FVC,
FEV1%pred 1 MAN £ fi f#H & & R (r=—0. 527,
P<<0.01; r=—0.497, P<<0.01; r=—0.463, P<<
0.01), 5 Bosken ?F4rFI MLI S IEME LR (r=
0.557, P<<0.001; r=0.486, P<<0.01); CitH3
&K KFH FEVI/FVC, FEV1Y%pred Al
MAN & il LK & (r=—0.527, P<<0.01; r=
—0.640, P<<0.001; r=——0.531, P<<0.01), 5
Bosken W43 Al MLI 2 IEAHEE R (r=0. 565, P<<
0.001; r=0.585, P<C0.001); MPO % 1 % ik K
FHFEVI/FVC 2 RAMALKLR (r=—0.329, P<
0.05), 5 Bosken#-7r 2 1EM K&K R (r=0.410,
P<<0.05),

2.6 COPD4L&EZEMALPIL-33EF G REKF
5 IL-8# NETs % & 2 A KF#AaX M Spearman
A ENE P 4s  WoR . COPD 4 H il 4 4 vp 11L-8
R kK5 CitH3 F MPO (1 8 71 % 15 K F &
EA K X FE (r7=0.390, P<C0.05; r=0.349,
P<C0.05), COPDH & i dH 21 1L-33 8 114 K3k
K5 1L-8, CitH3 Fil MPO () % H % 35 K F 5 1F
MHEXEFR (r=0.602, P<<0.001; r=0.616, P<
0.001; r=0.387, P<<0.05),

3 W i
A 538 i X COPD f8 # e o B g 35 il 21 21
TEA 2 MEL, R FH G 3 41 24k 27 Y (o 6 0 fi 4 21
IL-33. IL-8 fINETs# [y EIL, XA L,
COPD £ i # fifi 41 24 p 11.-33. IL-8 fI NETs #E H
RBACFI BT m, HE5MIIGE . S0E R AE 5 F
Jili g O BA A OGPk, R TL-33. IL-8 Al
NETs 25 T COPD 48 M 4 5 K2 I .

W& COPD By = 2AE B R 3, R 042 fiok 75 S0
HH 25 25 S B0 B AN AT 306 ) T S RN T RERCAE , DT
FH COPD & & . 4> COPD & ENlim M, <
B A P R RE SR A AE Y, (R EARBL A AN
. AR LR COPD 4B H 1 R AE
o BV 4 R b AR DT 2 W e o T ) BB E R
A, $E8 COPD 4 fR 2 fili 4 8377 76 12 1R S TE R AE
LT R R 9 180 B A R 4 e 3R Vi ™ IR T
HANEHEA, SECEE S S W XTI 1
Jits Sk PF 4355 A W AR i Ty B DE H 4 A L 22 S E ST
2R, RS AN 2 2 A 12 1 AR RE AT K B
PEIR AT 2N AE A I W AR EL i T B8 1E A X R
T A, HH T 41 20D 1 02 M R RE 4 A T B 7T
W B . A SRR — A HA 10%6~20%
) COPD %k %, R (L 5 e iy H 2,
AWFFTEE R BN . W COPD 41 £ 32 55 W A0 X i 20
i) Bosken P43 B {2 Fh i, 10 2 4H B ST L3 2%
SEGEITE Lo AW R BN AH [ R0 &
COPD 3 1 Jifi Ty 68 1E 5 2 (14 Jili 6 453 03 72 B AN [e]
AR SCAE 3 HE I W AR COPD £ 2 i 38 5 4 48 E IV 5
W X AN ), R A Al A R 2
COPD (9 5y B NHE, M0 5515 5 5 B qs 3277 A 4
SRAGE RIAER N, AT COPD &4, HEMK
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BT E— 2 1F 5 .

COPD & # (1 40 A i F < 3 /776 NETs, H
52 AGERIEM™EREAR L AR
GEHE— BT Nl 2H P A I B NETs i fF e, fE
JNETs B EEHE [ 845>, CitH3 M MPO & ([ /Y #
KK DL B NETs B9 /K, A 5% 25 3 R -
COPD #{ & # fili 41 1 b CitH3 Al MPO & H i % ik
KRG REE# A BT, RUNETsS 5T
COPD B &4 . BJ2 HEIC T NETs £ COPD
KA AL R T d b, AR AR R . COPD
2 B3 il 4 2 rp CitH3 2R 11 9 R 3A K 5 AT R
IR il ST 43 R T RE A5 4 AR ELAT AH DG, B
% CitH3 Al MPO # I A K F T/, COPD &
Jili D) fi T o A B, AT R PR AR R 4 1R v R
LA R B L A SCAE S HEDN NETs 2
J R 18 M A AR L AR i SR R COPD A
HMTIRE TR EERME ., 5" B COPD
R 21 R R R S B 8 TR T N &5 B2 NET's
HIE . COPD B & T NETs /K VTS5 SIA
I, X ARG 4 R — B, A ST R B
45 AN MR A R ZH 20k NETs B8 i A7 22
S, HUR R4l H NETs 8 (1 89 % 57K F 5 ST
Ktk X5 F MM REIAE S NETs T A6 7 )
AR SCAE DN A0 B 55 b B 2R, AN TR
3% NETs 09 25 B AR [ B 52 o W AR5 1 <
BRIEENRMFAAAEZES, DT — SR e
MM 55 £ NETs I U s UI/E R, L& NETSs
£ COPD A 4 4iF - HAR i 4 AL

TL-8 2 R 4 b 1) — o 5 2508 £ 400 i 1A 7
ANACAT LS o1 b 40 i 55 4 3 S8 SE PR A, I BT
PR 4 R RBURE N A Y L AR IESE 4 R O
COPD A B H AL P IL-8E AR LKW R ET
XA, HIL-8# 1R ik/KF5 COPD B #H MR
SiE 7K S R0 B D BE A AE AR OC M, SRR IL-8 25 T
COPD WJAIE R 4E I 5 05 1% /™ B R B2 A OC . TL-8 3
{2 3 NETs i JE & 2 5 % 5 1 0 3l bk o #F a
b AR R kR . AR BSE & B COPD 41 i 35 il
PAUP IL-8 R EK T 5 NETs & 119 % 5K
T IEA C R, A SCE R HEI 1L-8 0 fig J2 i i
2 NETs WIE 2 5 COPD By &L . NETs
M8 2 BRI TL-8 25 (IR ik ™ b AR SCEH
S W0 24 L 2 0 S0 BN, — Oy T 1L-8 2R &
S7N 0 1 I o/ R vt B S R B 1 VAN

NETs Al 5 —J5im, IL-8EEMENNETs h iy
WA — 215 5 NETosis, TR 4 E K F 2 [8] 19 1E
RG] g & COPD H 3% A 18 7 2L 48 9 I v
AL Z — .

IL-33 1y — R BB ai s IF 7, 722 Flg
PERIEBIE T S 5N RN . ARV SR
N KR SR R A 2 Rk b i 1L-33 8K
H, COPD &MU AE b g i b IL-33 85
() 335 KT B 8 T v, e Mo e 40 vt T 5
FIL-33 8 [H M F Ik, 45 A A B4l mr s
AR SCAE M 1L-33 2 F AT fig 5 COPD 4= & fl <
RAFEA o WFgE PV R 1L-33 0 LA S IL-8 Y /E
BN 2 5 50 0 kW o A BF 58 45 R WOR
COPD #H H % Jili 40 417 11-33 2 H ik K F 5 1L-8
HHRBKFBEA MM, 42727 IL-33 Al f8 /2 i i
e E TL-8 19 42 i 2 5 COPD WY 4 4 2 I o 16 AN ]
Joa BENG O00 T, TLL-33 W] DA 24 v Mok i it O A2 F
NETs W “*'. NETs 2 1 89 %5t fE 4k 2215 T
1L-33 8 A 4E 0 ARSI T wrse ' th & 3
COPD Z P Jin 5 4 (3 1 2% 11L-33 B (R ik K 5
M NETs & H R B HAENE, GG
COPD 2 # ifi 20 41 v T1.-33 48 11 ik K F 5 1L-8 il
NETs & [ARBAKFRIEMCKR, #F— L%~
HAE COPD 1Y R AE ML b AT BEAFTEAH BAE ] o A3
V35 4 11.-33 2 11 0] BB 2 38 2o 175 S R v Mk 4
Jt Al DR T8, i 2 v o 240 L ) <38 8 A7
BEFIL M NETs, NETs & A 15— 77 il f¢
P AGE, 5 —Jr ik — 2 S IL-33 M IL-8 8 1
A 5 R, 3K o AR RE PR =2 T 1 I S BSAE ER
SRR, X AT fgjE COPD 18 % <l R A
T ) g 45 252 T B 1) — B AL

RETHEMMEERS, IL-33003K ST2 14> 1
KA Y RIS Y Rl R A A 55 4R L
A AN B IR 1 SR R A, COPD 4 i 2 il
241 T1L-33 28 [ A0 43 W6 7K F- IR 8 T g, e B X
HE A WFFE X Gl gl P 1L-33 8 1 i R IR K - 22 57
TG 2F S RFRERBIR: WA COPD 4%
AR COPD 21 8 35 ifi 41 40 b 11.-33 3 1 ik K
WY R, T R WA 5 S AR R TIL-33 2 R
KBS TN B o AR SO/ A M G R 22 R AT g B
B TL-33 B AR T B A G o AT R I 1)
B AR A RN 5 ) AR, T RE R W S B
COPD B # W38 & Rz A0 M8t 405, DA 4 1L-33 28
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