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[ Abstract] Background Chronic obstructive pulmonary disease ( COPD ) is a chronic disease that seriously affects

human health.The imbalance of oxidative stress is one of the main causes of acute exacerbation of chronic obstructive pulmonary
disease ( AECOPD ) .However, the specific mechanism has not been fully elucidated, and reducing the incidence of AECOPD
by inhibiting the target of oxidative stress injury is a hot research topic.Objective To explore the effect of oxidative stress
imbalance in AECOPD, and analyze its mechanism.Methods A total of 60 AECOPD patients hospitalized in the Department
of Respiratory Medicine, the First Affiliated Hospital of Northwest University for Nationalities and People” s Hospital of Ningxia
Hui Autonomous Region from October 2016 to March 2017 were selected as the case group.Sixty healthy subjects who had
received physical examination in the same hospital were selected as the control group.Patients in the case group were discharged
after 14 days of symptomatic treatment such as atomization inhalation and anti—infection.After 14 days of outpatient follow-up,
the condition was significantly relieved.Symptoms such as cough, sputum and shortness of breath were stable or mild, which did
not exceed the daily variation, patients at this stage are considered to be in the COPD stable period.The general information of the
subjects were collected, the oxidative stress indicators( ROS, 8—~OHdG, PC, MDA ), antioxidant stress indicators( H,S, T-AOC )
and blood gas analysis indexes ( Pa0,, PaCO,) , FEV %pred and PASP of the subjects were detected.According to the staging
criteria of Global Initiative for Chronic Obstructive Pulmonary Disease Guidelines for Chronic Obstructive Pulmonary Disease( 2013
Update ) , AECOPD patients were further divided into grade II subgroup ( 50% < FEV,%pred<80%, 25 cases) , grade Ill
subgroup (30% < FEV,%pred<50%, 21 cases) , grade IV subgroup (FEV,%pred<30%, 14 cases) .According to the PH
Diagnostic Criteria Recommended in 2015 ESC/ERS Guidelines for the Diagnosis and Treatment of Pulmonary Hypertension ,
patients with AECOPD were further divided into PH subgroup ( 23 cases ) and non—PH subgroup ( 37 cases ) , with PASP>50
mm Hg (6.67 kPa, 1 mm Hg=0.133 kPa ) at admission as PH.Results FEV,/FVC in the case group was lower than that in the
control group (P<0.05) .ROS, 8-OHDG, PC, MDA, PaCO,, and PASP in the AECOPD patients were higher than those in
the control group, while H,S, T-AOC, PaO,, and FEV,%pred were lower than those in the control group ( P<0.05) .ROS,
8-0OHDG, PC, MDA, and PASP in stable COPD patients were higher than those in control group, while H,S, T-AOC,
Pa0,, and FEV %pred in stable COPD patients were lower than those in control group ( P<0.05) .ROS, 8-OHDG, PC,
MDA, PaCO,, and PASP in COPD patients in acute exacerbation stage were higher than those in stable stage, while H,S, T-AOC,
and Pa0, were lower than those in stable stage ( P<0.05) .PC and MDA in grade Il subgroup were higher than those in grade II
subgroup, H,S and T-AOC were lower than those in grade I subgroup (P<0.05) ; ROS, 8-0OHdG, PC, MDA, PaCO,,
and PASP in grade IV subgroup were higher than those in grade II subgroup and grade Il subgroup, while H,S, T-AOC,
and Pa0, were lower than those in grade I subgroup and grade Il subgroup ( P<0.05) .ROS, 8-OHDG, PC, MDA and
PaCO, in the PH subgroup were higher than those in the non—-PH subgroup, while H,S, T-AOC and PaO, were lower than
those in the non—PH subgroup ( P<0.05) .In AECOPD patients, ROS, 8-OHDG, PC and MDA were negatively correlated
with FEV,%pred ( r values were -0.698, —0.411, —-0.567 and -0.300, respectively ) , and positively correlated with PASP

( r values were 0.477, 0.388, 0.469 and 0.283, respectively ) (P<0.05) ; H,S, T-AOC were positively correlated with
FEV,%pred ( r values were 0.605, 0.453, respectively ) , but H,S, T-AOC and Pa0, were negatively correlated with PASP ( r
values were —0.436, —0.501 and -0.652, respectively ) (P<0.05) .Conclution Oxidative stress imbalance is involved in
the pathogenesis of AECOPD, which is manifested as increase of oxidative stress indicators (ROS, 8-OHDG, PC and MDA )
and decrease of antioxidant stress indicators ( H,S and T-AOC ) .The mechanism may be that ROS participates in the occurrence
and development of AECOPD and its related PH through damaging DNA (increasing 8~OHDG ) and protein ( increasing PC ) .

[ Key words ] Pulmonary disease, chronic obstructive; Acute exacerbation; Oxidative stress
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Table 1 Comparison of general data between case group and control group

mn o (TR R PRt B
WHRZL 60 71.6x65  27/33 235+33  80.6+7.4
W4l 60  740£9.2 33727 228+46  477+16.1

t(x*) A 1.650 1.200° 0.958 14.382

P 0.102 0.273 0.340 <0.001

. BMI= &JiRFE%L, FEV/FVC= 45 1 B2 SIS 5 5 ) b
TR E; O Ml

F 2 COPD &AM 5X A AR . PUEERIRL . IS HrdEhs B FEV %pred . PASP VAL (xxs)

Table 2 Comparison of oxidative stress, antioxidant stress, blood gas analysis indexes and FEV ,%pred, PASP between COPD patients in acute

exacerbation stage and control group

415 8 ( [F}/(l)nSl ) 8-OHdG PC MDA

H,S T-AOC Pa0,

PaCO, FEVl%gred PASP

2
(ng/L.) (pg/l) (pmol/L) (pmol/L) (Uml) (mmHg) (mmHg) (% (mm Hg)
pogiteEel 60 2850+689 52+15 39+1.0 12+03 382+46 156+24 819+57 39.8+28 843x32 17.7x1.5
%?;%ﬂ%ﬁ 60 569.8+740 104=x1.7 74+1.0 37+1.0 19740 9.6+x19 58.6+11.8 48.0+13.8 53.1+264 61.9=+10.2
i 21820 -17.766  -19.170 18548 16646 15183 13772 4511 9081  -33.209
P1E <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

1: ROS=IHPE4A, 8-OHAG=8- B4R H, PC=EIBERAEL, MDA= N %, H.S=Hifb%l, T-AOC= M3 kit )1, PaO,= Shlk 450 E,
PaCO,= Bhfikill —F LMK, FEV %pred= 55 | FPH S-SR B HE F 3o, PASP= ik e ; COPD= 18 HRH SE il g

R 3 COPD BAERGEN SXIRHEARI . PLEALRTR . M THTHERR . FEV %pred . PASP L (x£5)
Table 3 Comparison of oxidative stress, antioxidant stress, blood gas analysis indexes and FEV,%pred, PASP between COPD patients at stable stage and

control group

415 wiE

8-0OHdG PC MDA H,S T-AOC PaO, PaCO, FEV,%pred  PASP
(pe/L) (pmol/L) ( pmol/L) g

(ng/L.) (Uml)  (mmHg) (mmHg) (% (mm Hg)
poyiise) 60 2850+689 52x1.5 39+1.0 12+03 382x46 156+24 819+57 398+28 843+32 17715
COPD B EFEM 60 396.9+834 81+13 52+1.1 26+08 244+73 11.7+19 684+220 41.6+9.7 540+247 542+5.1
i -7.965 -11.317  -6.774  -12.692 12.389 9.869 4.601 1.342 9.456 -53.184

P1H <0.001 <0.001  <0.001  <0.001 <0.001 <0.001 <0.001 0.184 <0.001 <0.001
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ROS. 8-OHdG. PC. MDA, PaCOz\ PASP 5 F X B4,

1M PaO,. FEV,%pred fIX TXF f841; COPD & 2Pk mE
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PRORART | R BRIR ILRE S 145 % LT, Tii#E AECOPD
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Table 4 Comparison of oxidative stress, antioxidant stress, blood gas analysis indexes and FEV,%pred,
stable stage of COPD patients

PASP between acute exacerbation stage and

215 1518 ROS 8-0OHdG PC MDA H,S T-AOC PaO, PaCoO, FEV,%pred PASP
25 (U/ml) (ng/L.) (pegL) (pmol/L) (pmol/L) (U/ml) (mmHg) (mmHg) (%g (mm Hg )
%?;%ﬁ%ﬁ 60 569.8+740 104=+1.7 74+1.0 37+1.0 19740 9.6+19 58.6+11.8 48.0+13.8 53.1+264 61.9+10.2
C%%‘E‘H# 60 3969+834 8.1x1.3 52+1.1 2.6+0.8 24473 11.7+£19 684+£22.0 41.6+97 540+247 542=+5.1
X} 12.012 8.325 11.463 6.653 -4.374 -6.054 -3.041 2.939 -0.178 5.230
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.003 0.004 0.859 <0.001
=5 MWL, MW, IVHRWLHAARI . P bnif. o HrHeks & PASP R (x£5)

Table 5 Comparison of indexes of oxidative stress, antioxidant stress and blood gas analysis and PASP in grade I, 1l and IV subgroups

g ROS 8-OHdG PC MD H.S T-AOC Pa0, PaCO, PASP
(U/ml) (ng/L.) (pgl)  (pmol/L) ( wmol/L) (U/ml) (mmHg)  (mmHg) (mm Hg)
Mg 25 553.5+577 97+1.1 6.7+0.3 3507  222+15  107+08  642+62 456114  549%58
MW 21 567.9+534  100x21  7.6=0.7°  40=07" 19734 99+11" 61.5+81 45.1x104  53.8x47
V% 14 608.9+348" 11.0+1.0" 8320.1" 45x02" 174216 87=x1.0" 543274 564=53" 61.2£109"
Fi& 5218 3.402 57.570 11.934 19.241 19.515 8.604 6.602 5.207
P{E 0.008 0.040 <0.001 <0.001 <0.001 <0.001 0.001 0.003 0.008
TE: HIYWAHILE, *P<0.05; FMWHLE, "P<0.05
% 6 PH WA 53k PH WLHAE AN . PUALRI . o HTTeAn I FEV, %pred 3L (k=)

Table 6 Comparison of indexes of oxidative stress, antioxidant stress and blood gas analysis and FEV,%pred in PH and non PH subgroups

A I (o) o) (mel)  (amll)  (uiiL) (U (el (el
e B mo B mo m mm Hg mm Hg o
JEPH W4 37 559.9+64.1 99+1.2 69+04 3.5+0.7 21.1+2.6 10.5+0.9 63.0+7.4 446 +104 57.1+224
PH W.4H 23 611.3+324 11.1+1.0 75+0.8 4.0+0.7 175+1.8 8.1+0.4 51.7+48 53.4+8.4 49.1 £22.4
t{H -3.565 -4.005 -3.864 -2.690 5.821 12.041 6.510 -3.420 1.351
P18 0.001 <0.001 0.001 0.009 <0.001 <0.001 <0.001 0.001 0.182

1 PH= JlishfikE e

7 AECOPD HBELALIIAE R . PUESLNIHIE R . PaO, 5 FEV %pred. PASP WA SHT

Table 7  Correlation analysis of oxidative stress indexes, antioxidant stress indexes, PaO, and FEV,% pred and PASP in AECOPD patients

5if ROS 8-OHdG PC MDA H,S T-AOC Pa0O,
i PME i PME rfi PME i PME i PME rfi PME rfi P
FEV %pred -0.698 <0.001 -0.411  0.001 -0.567 <0.001 -0.300  0.020 0.605 <0.001 0.453  0.002 0.215  0.059
PASP 0.477  <0.001 0.388 0.002 0.469  <0.001 0.283 0.028 -0.436 <0.001 -0.501 <0.001 -0.652 0.001




S FEC B T 16535 2 R 20204 127 552845565 12J0]

BERIAL: http: /www.syxnf.net " 69

fE N B N . AECOPD f8 2 PaO, 55 PASP & i 4
XK, PR S IBIIKE A . AECOPD 83 ROS,
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FE7R ROS 19 480 Ak 1 38101 493 1T R 38 Ao 458 49 il i~ D) R
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