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Abstract Objective: To study the predictive value of miR-181a in peripheral blood on 28 day death in patients
with acute exacerbation of chronic obstructive pulmonary disease(AECOPD). Methods: AECOPD patients hospi-
talized in our hospital from October 2017 to December 2019 were selected as AECOPD group, stable COPD pa-
tients in the outpatient department during the same period were selected as stable COPD group, and healthy peo-
ple in physical examination were selected as control group. The expression of miR-181a in peripheral blood and se-
rum levels of tumor necrosis factor-a(TNF-a) , interleukin-6 (I1L.-6) and interleukin-8(11.-8) were detected. The 28
day death of AECOPD patients was observed. ROC curve was used to analyze the predictive value of miR-181a,
TNF-a, IL-6, IL.-8 on 28 d death. Kaplan Meier curve was used to analyze the correlation between miR-181a,
TNF-a, 11-6., 11.-8 and 28 d death. COX regression was used to analyze the influencing factors of 28 d death. Re-
sults: The expression level of miR-181a in peripheral blood of AECOPD group was significantly lower than that of
stable COPD group and control group, serum TNF-a, 11.-6, 11.-8 levels were significantly higher than those of sta-
ble COPD group and control group(P<C0. 05), and miR-181a was negatively correlated with TNF-a, 1.-6 and IL-
8; ROC curve analysis showed that, miR-181a, TNF-a, IL-6 had predictive value for 28 day death of AECOPD
patients; Kaplan Meier analysis curve showed that 28 d cumulative mortality of AECOPD patients with low miR-
181a expression and high TNF-a, 11.-6 levels significantly increased; COX regression analysis showed that miR-
181a and TNF-a were the influencing factors of 28 day death of AECOPD patients. Conclusion: the expression of
miR-181a in peripheral blood of patients with AECOPD decreases, which relates to the increasing pro-inflammato-
ry factors and t 28 day cumulative mortality, which also has predictive value for 28 day death.

Key words acute exacerbation of chronic obstructive pulmonary disease; miR-181a; proinflammatory fac-

tors; prognosis; prediction

C A 4 AR 2019 AT b G E AL B SR A %) (No:20190903)
T FFRMES —ERESACGTRRKE 2,075000)
WAEHEH . £ 2, E-mail: wangh011@163. com



LR

FEL A SR miR-181a 48 1 BHL 28 I o 2P n o AR 3 28 d SE TS AY 0 (B + 753 -

15 P BH 2 P Bl 9% 9% (chronic obstructive pul-
monary disease) J& LA AN 58 4 AT ¥ P 3 52 R A R
HE Y I 1 22 5 18 1 5 9 . COPD & 7% Jin 8 (AECO-
PD)J& COPD i1 & J& i F2 b i al 8 35 1 B S ok
TR R LR R . SRA T 2 R BN L BRI Y
AECOPD #3 B3 32 IE LR 7 . 28 d 8¢ 30 d 1)
BT RAGRE 10% ~21 % FEIR IR Lk . 78
AECOPD % 9 it 1 301 v 5 B4k 05 155 I 75000 9 )5 g
% Ry At XM b 2 27 O R AR S S .

GAE N B K G 7E AECOPD & 4 &
JE b AR TNF-o 11-6 ,11-8 J2& 8 Z A &
M T . /N RNA (microRNA, miR) & — 2 1F
SRR KOF A AT B R IR /N F RNA, 2 H
miRs 25518 R IE [ I AR R 40 i B 7 10 0
Z Il PR 52 9% 40 & 1t miRs 4 8 3F 4 COPD Y%
B EYEY, REBES a0 w2
N TE B B BP0 SR BRI v B 20 A
TNF-a.IL-6 . IL-8 S5 42 A + (9 1 #2 ' miR-181a
Feakh D, 5 35 miR-181a F F W 4 VE F | GE 0% U
> Z AR 98 IR T Y 20 00 s Xie 2807 0 I IR R 9T 2 30
e COPD % 4M A Il miR-181a kg /b . H
miR-181a 78 AECOPD % ¥ i #& o 19 28 1k Ko H Xt
PRARE N S TS5 A5 e v AN A . DR AR B R
MEEHN A I miR-181a 5 AECOPD 8 # R 5E ) [
BT B A e R Xt 28 d BE T By I A
1 W&E57%

1.1 WFsEx4

YEFE 2017 4F 10 H—2019 4F 12 H /8178 Fe b
fEBEIB I B 90 il AECOPD # % 1 & AECOPD
M., nFEMERXRTEZEZ LK 75 fl e
COPD & 1 hFa gl COPD 4 KKK 75 i) fg
A 6 B 40 L B4 2 ) COPD 245 4 (18 1k BH 28 1
il 512 ¥R 48 7 (2013 AFA& 1T RO O (14 12 B b
#E. AECOPD 4 . B 54 #il, & 36 fil; 4F i
(67.11+t14. 20 % . FaE W COPD 4, 55 48 fi,
2 27 i AFE I (65. 334+13.19) % . XJHE4L B 45
B, 4z 30 ] 4R WS (59. 77 +14. 18) % . 3 H ik #
WIS R H 3 4 ml— e s 2% 1
Gt L (P =>0.05), ARWHFIEIHRMAEREHZE
B2 i

ANARUE . OFF A 18 P B ZE % il B 1236 1R
B (2013 AFE T RO )™ v COPD 112 Wi A 1fE K 2
PEINEE (132 Wi b o 5 O 1 PR %8 L 58 2 O B3 LA S
SR 11182 2 N IR = 2 N

HeBR bRt . O A I 32348 0 M Il 45 4% L3
Jits A4 S5 A W W R G 0 5 ) 2T 0 It A B L 0
T3 A SRR AL s O A I H A R
PP

1.2 ARE I miR-181a &3k 46 I

TE I H LAY F R 48 AECOPD 41 3% Fa & i
COPD 41 &3 %F B2 58 T 35 19 1 # Kk pe € il 3 ~
5 mL, R miR £ B4 8 32050 & (b mt KR A A
A3 B AN I ) miR, 1T J5 SR A miR cDNA 2 —
A R & (b s AR A F D A1 JE i v 2 RS
FHY miR K5 5t A cDNA, & 7 % miR % ¢ &
s AR & (A Bt R AR A D #E47 PCR RN, 14
AT :cDNA 2 pl,PreMix 10 p1.,10 pmol/L L
W | Sl & haE 1 R iE S 45 0. 4pl KB T
KA R ZE 20.0 pL, FEZE6E i PCR Y (Bio-rad
ANFED AT PCR U3, B F W0 F . 95°C 15 min J5
94°C 20 s.60°C 34 s K 10 MER ., P ARG
A G I £ AS BI0E R B, LA U6 NS 1A
miR-181a MR A &, ## M miR-181a F ik & 1
%o RIS AIRERIA 9 AECOPD 4%
1.3 Ifii{F TNF-o.1L-6.1L-8 & & ik

AL N R4 AECOPD 4 B # | 5
COPD 4 /35 %) B 41 5 B 3 B i ik il 3~ 5 mL,
T E 15~20 min 5 3000 r/min &0 20 min, /5
)2 LT I R P Tl R A 92 W B i R & C i P
SNSEDKEIM TNF-o, 1L-6  1L-8 1y & &, &M TNF-
a 1L-6 IL-8 & i 11 v 57 £ 43 Sy v B d AN 5 19
AECOPD ## .
1.4 AECOPD ## 28 d Wi/a KM

2] AECOPD B35 (%05 D7 %8 ok, AR 38 A B 5
28 d WA BLVEAN WS L TG 45 R L 6 A A7 AN BT
.
1.5 Sit2f ik

K A SPSS 22. 0 ¥4 & GraphPad Prismb5. 0
AT G M 2 T L 3 Al Il 3 e Rk 1 L
K FH PR 25 2243 0 LR R R R I LSD- K 58
FH ROC 43 #7 miR-181a & TNF-«.IL-6.1L-
8 Wil 28 d AL T MM {E ; R | Kaplan-Meier i £k
M Log-rank #8570 #r 28 d B T- K27 R
F COX BT AR /0 #r 28 d SET-AYSEm R &, LU
P<<0.05 RnEFAGITFE X,
2 HZER
2.1 AECOPD 4. & % # COPD 41 K& X} it 41
miR-181a, TNF-a,11.-6 \11.-8 AY L 4%

5% B4 A, AECOPD 41 R E 1 COPD 41
B AN E M miR-181a Y 3 18 /K F B B B AIK, &
TNF-o. IL-6 . IL-8 My & & I B J+ i, 2 5 A 41t 2
B X (P <C0.05); AECOPD 4 # # #b J ifil. miR-
181a Y25 KF B &8 Ik F A2 B COPD 41, 1 ¥
TNF-o I1L-6  1L-8 /) # & B W & FF e 1 COPD
H,EZRAFEIT¥EX(P<<0.05), Wk,



s 754 Il IR 2018 2=k %22 %
%1 34 miR-181a, TNF-a,IL-6 . 1L-8 B Lb & Tt

2H 5 %k miR-181a TNF-o/(ng *» mL ') TIL-6/(ng+ mL ') IL-8/(pg * mL ")

X R 75 0.94+0.25 13.4742.99 45.61+8. 14 5.02+0. 84

faE ) COPD 41 75 0.7140.18" 19. 3543, 32V 67.57415. 47" 7.484+1.99"

AECOPD 4] 90 0.5040.20"? 30. 8544, 18V 103. 21419, 09V 11.714£2.51"?

xR i, P<<0.05; 58 EH COPD 4% i ,» P<<0. 05,

2.2 AECOPD 41 & & 5 1l miR-181a 5 ifl 7
TNF-o. IL-6 ,11-8 f44H % 1
% Pearson ¥ ¥, AECOPD 4 & % 4 & i
miR-181a Ay A K515 TNF-a 1L-6 . 1L-8 7%
R, WA 1,
2.3 4bRE I miR-181a 5 ifiL % TNF-o, 1L-6,1L-8
i AECOPD 4 # 2% 28 d LT ROC £k 43 #r
AR I miR-181a 51 {E TNF-a 1L-6 1L-8 il
M AECOPD 4 ## 28 d JET-f) ROC i<k F i i1

SR 0.8248 (95% CI -
0.000),0.7203 (95% CI .
0.004).,0.7272(95% CI :
0.003).,0.5748 (95% CI ;

0.7284 ~0.9212, P =
0.5978 ~ 0. 8428, P =
0.6189 ~ 0. 8356, P =
0.4235~0.7262, P =

0.3279)., WA 2,
2.4 AECOPD 4 # & miR-181a, TNF-«, IL-6,
1L-8 5 28 d JET= Ay AH =M

2zl AECOPD 4 /835 28 d ST Y Kaplan-
Meier i £k .4 Log-rank #5741 : 5 miR-181a 1k
FEEE R . miR-181a B RIKEEER 28 d B
FET R B REAL, 22 5 A g it 3 X (P <<0.05);
5 TNF-o IL-6 fIK % & B & L8, TNF-o.IL-6 {5
THRAFEN 28 d BRI T- R BN, ERE R
R X (P<<0.05);IL-8 k&R S5 m o mE 28
d BRET- R, 225 LHEIT2=E X (P>0.05),
L 3,
2.5 AECOPD 4 # % 28 d 38 T-#9 COX [al )44y
Br

LI AECOPD 4 i 28 d Bin /R A8 &, LA
Kaplan-Meier Ml £& 73 #1 H % i %% 2 5 9 miR-
18la . TNF-a IL-6 /2 A 22 &t , 7E COX [n] )5 155 !
o3 4T 43 A AT 1. miR-181a. TNF-a J& AECOPD
HEH 28 dILT MK E, Wk 2,

50r 2001 201

E 5 o

10r Eis0f % Eisl 308 38

<30} 2 13,3 ° 2 b A

b =100 . =10t m"‘w‘*—n—

<H120— ﬂﬂ - :‘ .‘ ﬂﬂ :o‘. o $ ® :. .

? © 50} © 51 L4 ° : L]

L 10t = =

e #o e

g oL, . . , 8 o . . , 8 og . . .
0 04 0.8 1.2 0 04 0.8 1.2 0 04 0.8 1.2

miR-181a%kix kK

miR-181a%kix kK

miR-181a%kix kK

® ©

a. AME M miR-181a 5 M7 TNF-o BYAHEHE ;b. 4 Il miR-181a 5 L% 1L-6 BYAH &1 s c. b il miR-181a 5 M TL-

8 Y AH &Pk

E 1 AECOPD 4 £ #5pE M miR-181a 5 M % TNF-a.1L-6,1L-8 F 48 3£
1.0F 1.0F 1.0F 1.0f
0.8f 0.8+ 0.8 0.8+
1 0.6} 1 0.6 i 0.6 1 0.6}

= 0 = @
® o4t o4 8 o4l o4t
0.2r 0.2+ 0.2r 0.2+

0 02 04 06 08 1.0 0 02 04 06 08 1.0 0 02 04 06 08 1.0 0 02 04 06 08 1.0
145 1R 1455 1R

® ®

© @

a. miR-181a #Wiil] AECOPD #£3# 28 d 1= ROC 14k ;b: TNF-a Fiilll AECOPD #3 28 d 46 T-#) ROC ik ;C.1L-6
Wi AECOPD ## 28 d 3£ ROC ik ;D.1L-8 il AECOPD 3 28 d JET-1i% ROC <k
2 miR-181a,TNF-a.IL-6.IL-8 Fiill AECOPD £ & 28 d JE - #J ROC B £



LR

FEL A SR miR-181a 48 1 BHL 28 I o 2P n o AR 3 28 d SE TS AY 0 (B

+ 755

=

4
4
:

-

ﬁ

'Sj 50 g"’ 50 #[ 50 §H 50
= ——miR-181alEE% % —TNF-a B8 s — ILbEEE = — IL8EEE
B | RAslaBES ® | INFoREE S R 34 B ilsEas
Of, ) ) ) | OF, ) ) ) , OF, ) ) ) ) Of, ) ) ) )
7 14 21 28 0 7 14 21 28 0 7 14 21 28 0 7 14 21 28
B iEl/d @ NI iE)/d @ B iE)/d @ NBE E)/d @
a:miR-181a F£ik 5 28 d FET-MIAH ;b TNF-o &5 28 d FET- WA M ;. IL-6 &5 28 d FET- By A 6Pk d 1L-8
S5 28 dFET-RYAR LM
3 AECOPD A £ :E 28 d JE T- Y Kaplan-Meier i £
#& 2 AECOPD HE#H 28d T T-H COX O F 447
(5 B RR 95%CI Wald P
miR-181a —0.424 0.723 0.502~0. 942 5. 855 0. 004
TNF-« 0.558 1. 441 1.048~2.948 4.747 0.018
IL-6 0.271 1.284 0.838~2.328 1. 093 0.284
3 g SN B R A 98 B A B 5 1k B Fa 2 1 COPD ##

AECOPD J& COPD W1 i 4R 2t % Ak . 5 30
W BAIMA YT WG T RE 18 B TS 25 AT
PR R AECOPD 3 28 d 5% 30 d Y BE N AET:
o 10% ~21 %, AECOPD By ¥ 38 A= B AL
52 2% ) BRAE BN R AR A IR T R A
ZAHE Y IR R DG SR A ATE 5 R R B 5k EH
PR AT PrEfby TS5 H AR RE AR S
AECOPD A 2™ 0 B ML A 143 31 8
T LA T 8 4 U AS 15 A F AECOPD & &, I IR
WAl AECOPD A9 1 S 5 A7 78 — 8 R B4
LB AE AECOPD & bR SC 8 1 A= W) 2 45+
AL BENS 7 [ W] AECOPD (1495 38 A AL ) $i2 4t 2
X LAE R K I AECOPD 31 (1995 1% X 7 IS ¥ #r bk
YA

B HAT AN AECOPD &% WL BB I, %
SiE 2 W BTG 7E AECOPD 19 & A2 B & J v i S g 1
M. TNF-o.IL-6.1L-8 J2& 8 Z {2 & K+, e ¢
bii ek 1) LSRR AN -3 S = 1= P o Y 7 Sl VAL 0]
PR PTG . WE AR N A 2 TG IR BF 9T B 4
U RO T 25 SR 1 & LR I COPD /3
K AECOPD # # IfiL i #* TNF-a,1L-6,1L-8 iy &
B S TE, H AECOPD & 3% i3 b TNF-a.IL-
6. 11L-8 7 i i S A W COPD AR 3 o I 3%,
F W RRE I N B BTG 5 2E COPD & 9 1Y 4% A~ 36
7,78 AECOPD By & A oo 8 b A7 78 58 J2 I 1 3
JEE 0

miR ST SO AF I IR 2 58 5309 BT 5% 1 A5 00 T
i P JE ) mRNA A9 37 UTR ok F 3 F 3%
KL 25 RAE AT H WS IR B R
R BAES RS SR U5 K miR-181a 2 H
e B ARRE SN Y it R A 3 X6 A R 4 ERC iR
i) TNF-a, IL-6. IL-8 43 W H A M &l /£ H. Xie

HAME L miR-181a [ 3 1k /K Bt B AR 5 A 0F 55
L F] AECOPD & ZME Il miR-181a Y % ik
KRR E W COPD 3% i — L B %, & B miR-
181a Bk F ik 5 AECOPD By L&A %, 52 %
B9 43 F L T BE & miR-181a FIEFEALT I T 4 4
Y R85 I 5 SR A N S0 o AS B 5E HAH O
BT 0 45 JE 52 AECOPD #2340 J# 1l miR-181a
FRKFEH M TNF-a, 1L-6 \ 11-8 [ & Ht & 7 A
KL g5 A R AT 40 M 52 5 iR 3B ) miR-181a 9
TNF-o IL-6, IL-8 ®¢ i 17 73 #1 » AECOPD & %
SRR miR-181a 7% 35 FEAR GE % £ H 40 il £ % K+
FETC) AV T 98055 1 17 3 B AR 2R I KRR L =
G AE SN G I B

HHi & T AECOPD B WAL T i A 58 N, 4R
%  ALB, Z &\ it 25 . APACHE 11 3742 AECOPD
BEBENFE T/ 52 g RO (HAS R B 5% 8] 56 T
MR R WSS R — 2 5, Hul s = 68
i AECOPD Wil J5 B b & 9. A W 5% #i i,
Delta ¥ %7 20 i 45 5. CD64 25 48 5iE 48 #5 % AE-
COPD /4 1y il J5 HA A (50 . AR e
SEMEE T miR-181a DL K Z HH4E 1) TNF-a 11-6
1L-8 5 AECOPD H# 28 d L T- Y K & . 4 ROC
2k 4> 7, miR-181a } TNF-a.1L-6 X} AECOPD
B 28 dAETS HA B AN s 24 Kaplan-Meier Hf
Lo hT, A miR-181a FIKFFEMLLL K TNF-o 116
TR, AECOPD B &1 28 d 2RFET-H I ik
B, LB 45 R R miR-181a Ik 3 ik U K&
TNF-o.1L-6 3 £ 0 £ 5 AECOPD £ & 28 d 3t
oAk, JE—EAE COX [IHE R f 43 #f AECO-
PD % 28 d SET- B9 &2 M A % Al Hl. miR-181a }
TNF-a j& 5 W K 2 . M E S miR-181a X & ik
5 AECOPD & # 28 d SET-% VIAH &, Kl miR-



« 756 - s K 212 2% & %22 %
181a %f AECOPD & 3# 28 d b1 EA P 1 . matter and cigarette smoke extract [J]. Toxicol In
22 iR, AECOPD &£ 3% 45 & 1. miR-181a 3 Vitro,2020,67:104883.
S H OS5 % B TR 28 d B TR T R [10] Shukla SD, Walters EH, Simpson JL, et al. Hypoxia-
45, Ko I miR-181a 193 ik K E X AECOPD fi % inducible factor and bacterial infections in chronic ob-
98 d FET-ELA WM . AT L ik 25 5 4 §;r)ucti3VZ§ulmonary disease[ J]. Respirology,2020,25
:53-63.
)ﬁ?’fllﬁﬁiﬁf EPﬂZ 1ﬁ AECOPD '%\j/é 1 ‘ﬂ/ﬁ;ﬁ [11] He B.Chen Q.Zhou D,et al. Role of reciprocal inter-
i A5 WUR AN B R KU B AECOPD S8 45 I 47 1 action between autophagy and endoplasmic reticulum
A THAE B A S FSE AECOPD #9 & i HL A stress in apoptosis of human bronchial epithelial cells
K AECOPD B9iR J7 48 5 32 4 7 BB, T LU it induced by cigarette smoke extract[]J]. IUBMB Life,
COPD #H 2 (1) 3y F1 48 Jfd 52 56 o 46 ik 3 3R 38 miR- 2019,71(1) :66-80.
181a X} COPD JR1E W BEEH . [12] Zhang J.Bai C. The Significance of Serum Interleukin-
5 2Tk 8 in Acute Exacerbations of Chronic Obstructive Pul-
[1] Lindvig KP,Brochner AC,Lassen AT,et al. Prehospi- monary Disease[]J]. Tanaffos.2018.17(1):13-21.
tal prognosis is difficult in patients with acute exacer- (130 SR - B B 01 18 ok BEL 2 o 5 A8 4 L 5 M
bation of chronic obstructive pulmonary disease[ ]]. PP R N TR ZE AL AR S 2 S TR
Scand ] Trauma Resusc Emerg Med, 2017, 25 (1) J7 ki 2018,32(11) : 1087-1090.
106. [14] Huang X,Zhu Z,Guo X,et al. The roles of microR-
(2] Hu WP,Lhamo T.Liu D.et al. Development of a No- NAs in the pathogenesis of chronic obstructive pul-
mogram to Predict the Risk of 30-Day Re-Exacerba- monary disease[ ] ]. Int Immunopharmacol. 2019. 67
tion for Patients Hospitalized for Acute Exacerbation 335-347.
of Chronic Obstructive Pulmonary Disease [ ] ]. [15] Tan BWQ.Sim WL.Cheong JK. ct al. MicroRNAs in
COPD.2019.16(2) :160-167. chronic airway diseases:Clinical correlation and trans-
[3] Duan R,Niu H, Yu T,et al. Identification and Bioin- lational applications [ J ]. Pharmacol Res. 2020, 23
formatic Analysis of Circular RNA Expression in Pe- (160):105045.
ripheral Blood Mononuclear Cells from Patients with [16] Akhter S, Warraich UA. Ghazal S. et al. Assessment
Chronic Obstructive Pulmonary Disease [J]. Int J and comparison of APACHE I (Acute Physiology
Chron Obstruct Pulmon Dis. 2020, 16 (15): 1391- and Chronic Health Evaluation), SOFA (Sequential
1401, Organ Failure Assessment)score and CURB 65 (Con-
(4] LiuX.QuJ.Xue W.et al. Bioinformatics-based identi- fusion; Urea; Respiratory Rate; Blood Pressure), for
fication of potential microRNA biomarkers in frequent prediction of inpatient death in Acute Exacerbation of
and non-frequent exacerbators of COPD[J]. Int J Chronic Obstructive Pulmonary Disease [ J]. ] Pak
Chron Obstruct Pulmon Dis, 2018, 16 (13); 1217- Med Assoc,2019,69(2):211-215.
1228, [17] Z2WF, F AR 12 M BH ZE M il 5 5 2 n 20 300 28 3 il
[5] Wang R,Xu J,Liu H,et al. Peripheral leukocyte mi- Ji B 5 W PSR L. B AR S 2 L 201939 (12D
croRNAs as novel biomarkers for COPD[]]. Int J 2907-2910.
Chron Obstruct Pulmon Dis.2017.6(12):1101-1112. (18 MaA L. i 22 4. 00 4 BEL 28 4 B 1 2.4 I S0 00
(6] RBB,B#T, KHH .5 miR181a 5 5 81 5 S ) R e PR A A ). b 0 O TR S
VI 9 NRS383 i i 5 e A1 1 6t 36 L £ i, 2017, 25C11) ;855 855.
ST A ], b B B A B S 2019, 35 (4), 1O SR RO SR AR S A0 B R AR A A
o017 TR 18 30d P9 R I R 4016 PR HCHR 43 7 L . W B
[7] Xie L,Wu M, Lin H,et al. An increased ratio of ser- BB . 2020 21(D): 65-69.
um miR-21 to miR-181a levels is associated with the [20] Park S,Lee SJ,Shin B, et al. The association of delta
carly pathogenic process of chronic obstructive pul- neutrophil index with the prognosis of acute exacerba-
monary disease in asymptomatic heavy smokers[J]. tion of chronic obstructive pulmonary disease [ ] ].
Mol Biosyst.2014.10(5):1072-1081. BMC Pulm Med,2020,20(1):47.
(8] th B Lo VPR % 5 S W P B A b B e i g L2 ORDEWRE R XUeAs S5, T AL CD64 4 2
i BLAEHE DS 15 18 15 1 (2018 4R ST IO ()], o 4 UM LS E W75 2 P I 845 50U o 9
ZERE R % 75, 2013, 36 (4) :255-264. PR ELT]. BLARC TR = %% . 2017, 44 (19) : 3636-3639 .
[9] Son ES,Park JW,Kim Y]J,et al. Effects of antioxida- 3644.

nts on oxidative stress and inflammatory responses of

human bronchial epithelial cells exposed to particulate

OMAS B H:2021-08-26)



