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ABSTRACT Objective: To investigate the relationship between serum level of 8-isoprostaglandin F2 (8-iso-PGF2«), hypoxia-induc-
ing factor (HIF-1a), neutrophil gelatinase-associated lipid carrier protein (NGAL), and caspase-3 (caspase-3) and lung function and cog-
nitive impairment in patients with chronic obstructive pulmonary disease (COPD). Methods: 62 patients with COPD combined with cog-
nitive impairment (cognitive impairment group) who were admitted to our hospital from March 2018 to June 2020 were selected, another
50 COPD patients without cognitive impairment were selected as control group. Serum levels of 8-iso-PGF2a, HIF-1a, NGAL, caspase-3
and lung function, Montreal Cognitive Assessment (MoCA) score of the two groups were detected, and the correlation between
8-is0-PGF2a, HIF-1a,, NGAL, caspase-3 and lung function, MoCA score,were analyzed. Results: The serum levels of 8-iso-PGF2aq,
HIF-1a,, NGAL, caspase-3 in the cognitive impairment group were higher than those of the control group (P<0.05), and the first second
forced expiratory volume (FEV,), FEV, to forced vital capacity ratio (FEV/FVC) , FEV,% of predicted value(FEV,%pred), MoCA score
in the cognitive impairment group were all lower than those of the control group (P<0.05). Pearson correlation analysis showed that
serum levels of 8-is0-PGF2a, HIF-1a,, NGAL, caspase-3 were negatively correlated with FEV,, FEV/FVC, FEV,% pred, MoCA score in
COPD patients with cognitive impairment (P<<0.05). Conclusion: Serum levels of 8-iso-PGF2«, HIF-1a,, NGAL, caspase-3 in COPD pa-
tients with cognitive impairment are significantly higher than the patients without cognitive impairment, the increase of 8-iso-PGF2q,
HIF-1a, NGAL, caspase-3 are correlated with the decline of lung function and cognitive impairment, which can provide reference for
predictive value of COPD patients with state of an illness and cognitive impairment.
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TN BE R Tk 14 11 S ZE 1 il 5995 ( COPD ) e UL Y - &
HiEZ— NI RESZ IR K AR TR T A H 6 16 2l e
71, M T Y, COPD TAHIT) RERE TS & AE AL M AN 584
WA, 5T I 32 R 5 A I R LA AR (80 Fm e PR LA , 2 1T
AR N AR A 5P, 8- RTSIARE F2a(8-is0-PGF2a)
S i i B A AR A U R R AR IR SRR SR 2, B
A I i AR AL B B0 & b, COPD i3 8-is0-PGF2a 7KF-
M E, HMERENNEESEES @ RABSHT
(HIF-1o)J2ARECARES T HILAAE o 1 S g R 15 R, 2 518k
B S TTIR T, ST B0 DR AR A 50, ik
AT A B RS AR 5 IR iz 2R A (NGAL) 2R g lifh iz &, B
F VAR T N B G A R RN S EH , NGAL
FENEHEEAE R T IR, 2 b R K ATl -3
(caspase-3) JEANMEIHT-PATII P IO CHEEE, FEEFRMER
B, RS R HEEZ/EM Y, 8-iso-PGF2a HIF-1a,
NGAL caspase-3 f& 752 5 COPD A1) RE A5 A o5 1k F2 14
HEE ) ARSI A COPD 3 1M3% 8-iso-PGF2q HIF-1
o NGAL caspase-3 /K-, #1731 COPD B fliphGeFIil A
TIREREAR AR S, S5 R AGE R .

1 R 5FE
1.1 —f&EFR

FEH 2018 4F 3 H = 2020 4F 6 H Wi [E]) T B Uk ia 14 62 15l
COPD &I AT BE At & G T RE RG24l ), 55 52 B, &
10 ], 4% 49~68 %, F-I4ERY(58.07+ 4.63)% . COPD Jxfd
2~ 12 4F  TEHRTR(5.64+ 2.94)4F . Y AATRHE 0 254 (e pEr
FEVERPERRISTATE R (2013 AETTRR) ) H I AH SIS Wikm i, kb
TEHREN 0 B FUFNAMTIRRIEGR , 20 2.0 K
AR5 2 R PR AR D REA 7 , SERF R R I AN
F MoCAYPF4r <26 43P0 /hazll FSCIbFREE . HEBRARUE: 0
WZEr | AR L MR IR G R AR T e R 5 0
MoCA PF432 26 4350 SCH JIE R ™ FOR 0 5% i) 12t
FVPEH . I 50 FIRIHIRBE ORI COPD KA FFIAHIT)
RERER R X IR, 324 200 B 22 G A HERR A 00 Dy e s
%, MoCA 11432 26 43, Y 50 fi], % 12 4, 4% 49~69 %, F

YAERS (58.17+ 4.64) %, COPD Jig#eE 2~11 4E, KX Te
(5.54% 2.84)4F, PRV AFWE SRR LTS 2222 = (P>
0.05), BESHFEHEBREA . AR C LK ORI
TSt
1.2 Mm% 8-iso-PGF2a HIF-1a.,NGAL, caspase-3 7K &l

JT A B ABLE 24 h MBPRESEHIKIM 5 mL, BEWE
R T TGL-15M AU S B Ol (g - AR
FR/ZNHE]),4°C 355 F 3000 r/min B0 15 min(Z.002F 42 10 cm),
BUMEF -30°CykFE H R AR, BT IARE XS TR IS 24 h Py
S8 RN , o I Bk PR AR IV A L SR A ALISEL 42 F Blififfbr
ASC 7 R TG R e 928 W A 3 6 A6 0 1L v 8-iso-PGF2eu HIF-1
NGAL caspase-3 /K-, X7 &0 A R SEARMEAE Y H AR
R
1.3 FhThagtem

i i Master Screen Jlili Dy BEAN (15 = HEA% A 7] ) X £ A B
J& 3 d BT RESEATPEAR , K ATIEA 200 pg V0T MR,
15 min J5IE5 1 B FESEFUEEVL), X FEV, 5 Jjifi
TH A L EFEV/FVC) FEV, (5Bl E A 47 4 (FEV Y%pred) i
5.
1.4 TAZITHEETEM

5 FH MoCAPS B F AT REHEA TP, A 8 M40, 11
A4 B (BREII A R 745038 3 4% B LLBGE F 45k 2 4 H
Ah, HASRA 1 A4 H ). mFEES 30 5, 1550/ F 26 430
FA DI RE AT
L5 Gt

R FH SPSS 25.0 # A THE AT, TFRITELL (et )3
N, AT R, IHEROR LIS R E A R, AT 2 R
Pearson # 3¢ 43 #f COPD & Jf 1A %0 ) G B A3 /8 & 1 75
8-is0-PGF20 . HIF-1ae NGAL . caspase-3 5 ifi B e FIA 03 G i
R Z [BIAH G , K36 /K 1 «=0.05,
2 #R
21 INFIhEEFE RS 4 .
NGAL,caspase-3 7k b5

A K0 T RE 5 41 I3 8-iso-PGF2a HIF-1 o .NGAL .cas-
pase-3 K X AL (P<<0.05), L3k 1.

i B8 4A 1 ;5 8-iso-PGF2a  HIF-1 a.

% 1 NEITHEERETSLE X BR4A I 7E 8-is0-PGF20 HIF-1a NGAL, caspase-3 7K E L E(xt s)

Table 1 Comparison of serum 8-iso-PGF2q, HIF-1a, NGAL, caspase-3 levels between cognitive impairment group and control group(xt s)

Groups n 8-150-PGF2a( ng/L) HIF-1a(pg/mL) NGAL( png/L) caspase-3(ng/L)
Cognitive impairment group 62 14.24+ 4.57 169.35+ 32.45 10.34% 3.59 11.49+¢ 3.05
Control group 50 8.46% 2.71 131.42+ 24.71 3.27+ 0.72 3.02+ 0.45
t value 7.890 6.821 12.861 19.450
P value 0.000 0.000 0.000 0.000
2.2 IAFNTHRERERS 4 T HRAERH TN BE \MoCA 43 L3R 1 MoCA T4y tHK 1%

NFThRERE RS 40 FEV, .FEV/FVC .FEV %pred, MoCA i¥-
SO RATEAR(P<<0.05), W% 2.
2.3 InjF 8-is0-PGF2a HIF-10. NGAL, caspase-3 7k F S5 ThEE

COPD A& AT RERE % 8 2 M3 8-iso-PGF2a HIF-1ax,
NGAL ,caspase-3 7K *F- 5 FEV,.FEV,/FVC .FEV,% pred MoCA
PR R A (P<0.05), L3 3,
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Table 2 Comparison of lung function, MoCA score between cognitive impairment group and control group(xt s)

Groups n FEV,(L) FEV/FVC (%) FEV %pred(% ) MoCA score( score )
Cognitive impairment group 62 2.22+ 0.33 52.26% 5.33 50.42+ 4.84 2235+ 3.12
Control group 50 3.05+ 0.61 62.42+ 7.68 61.42+ 6.39 28.06% 1.03
t value 9.182 8.245 10.364 12.398
P value 0.000 0.000 0.000 0.000

% 3 I 8-iso-PGF2a HIF-1a NGAL, caspase-3 7k F SRl i gE 1 MoCA 14y HHH £ M4 47
Table 3 Correlation analysis of serum 8-iso-PGF2a, HIF-1a, NGAL, caspase-3 levels with lung function and MoCA score

8-is0-PGF2a HIF-1a NGAL caspase-3
Indexes
r P r r P r P
FEV, -0.602 0.000 -0.669 0.000 -0.523 0.006 -0.541 0.004
FEV/FVC -0.639 0.000 -0.713 0.000 -0.595 0.002 -0.635 0.000
FEV %pred -0.543 0.003 -0.593 0.002 -0.512 0.006 -0.591 0.003
MoCA score -0.682 0.000 -0.713 0.000 -0.602 0.000 -0.632 0.000
3 Wis HERRPTPAL B3 17 , LAME T SR BGE S ROR . 4B

COPD 234y DL IR R GEpdi 2 — , IS8 2 AT 3 1)
A2 BRI AEUAR 9 RRAIE , 288 COPD % & I A Tl g
i, P HE AT TROR , B85 HRIG R CE", COPD AT RE
WA R A S AR GRAT MR S R B R PR BT s AL 4
LR EIFAEE VIR, COPD A3 AT fERfsAYAL
il 1 AN 5 A B, AU A Tk P ILE A5 190 S A 33 s 7 5 350
AN PEBAA, [ AR A AR TS | P 22 98 E SN AT
P45 I GEE T PR RO I RE T R 22 R e,

8-is0-PGF 2 S fi T A LAY A0 I B AL A= DU R AE 1 Fh HE AN
N B AR VE R R R S AR = 1, 70 LA IR &R
g IR AT B R IR K IIT R T  BOA 2
PR AR A el AT B A i A A AR A0, HIF-1o0 2
oA f o 4 S N AR BB Y §% St IR T ,COPD & iE i
EGFR/PI3K/AKT 3 7 7T S i3tk L% HIF-1a 35, JNE
COPD i I 2", NGAL J2 #5180 U, 2 bk 1 4i
Pz Wi it B BURAE PrARic ) NGAL I8 Re R ik 3 <8P
JULAH ML S 5 RN RS , R (i COPD "SI E ¥, caspase-3 /& cas-
pase FIFEM G 2 — , TE95 AR TP TR A B VR F T T 048 /s
WG ISR AS S A A TR R, ABF5E & 3 COPD
E N e e 2 1L 8-is0-PGF2a \HIF-100 NGAL . cas-
pase-3 7K F- 4% COPD 2R 4 I 1A 1 2 B B 65 28 35 &, HL
8-150-PGF2¢ \HIF-1oat NGAL ,caspase-3 7K F 5 fiiti I fig FEV,.
FEV/FVC .FEV %pred $8br 3 2 i AH G, $E7/R 8-i50-PGF2a .
HIF-1o. NGAL .caspase-3 1[ fi£E% 5 7 COPD B #i\ 13 ez
kAR R, H-5 COPD Wpmih ik A —E Rk,
RS U 2K E X34k COPD g i A — 2 15 B

I PRVEAR 5 3 2 O A7 AR AR T e B3 5 11 B T MoCA,
HizaRMAw B8 2, AT IR NFER B, AR T RE 2
DT 18 , T IO I3 2 Ao S AR bR, 485 2R BOUL AT 4 , 5l Bl s

& P 8-is0-PGF2a . HIF-1oat NGAL . caspase-3 75 A 1 3] fiE [ fs:
WY, HAHCHE ST 7R 8-iso-PGF2ar HIF-1at NGAL
caspase-3 7K -5 MoCA PF4r 2 A2, Vi 8-is0-PGFa.,
HIF-10. NGAL ,caspase-3 5 COPD & I\ F e tig (14 & A=
FEEYICR, AT ATIRRIA R D) RERE G IS FS T . B R
P-4 NP B ™ 5 R 5 7 BB VR 8-iso-PGF2a /K- i
FI i, mKOF 8-iso-PGF2a HA M2 Bt , W] R #1175 S pf
LA N AMIPET , 8-is0-PGF2a # A E & AR B T A
S VEZEFIIA SN D) BE 15 i 0 S 90 R - . HIF-lo 550405 S
R ZITC T YIARDC , Wu 48 NP8 AR EUNHA T HIF-1a
AP T A 1 Bel-2 RS A S At T . HIF-1o 3858
SRR T 250 p53 il BNIP3 25 kit 43 )5 i # 42 6 I
Tod A2, Liu 25 APHAh HIF-1a 258 0RER AEA S0
DI RE BRI , VR BT A P 48458 VK S MR A I i Jo: s 1) 378 35
P, ERRER MLAE A FRAR A HIF- 1o 23K 3R, SRR I i i<t
PRI AAULAE  HIF-1oe T RIEIR M 57, 1753 b 2 200 7
T2, FEONFIIRERS £ 4 . AR NGAL 1 # 2 45E FAH
AT R AR AR A 0 T 32 B DG , NGAL YIRS 50 2 R AE
N A5 AT RERR A 5 P AH DG caspase-3 15l 2 LR T4
YRR, FALRIETE P AE caspase-3 Feik il F:3pp
ZTTIIREREAT , 51 R P ZHRA TIEERE™, Ling 55 APIRFSEIE B
caspase-3 _ i ] G5 24 LB f b SRR S BOW A BN T RE
FAH K, caspase-3 A RGN tau 2 K FRRNAH L7 AEgE S5
IR BT 50N I D e R A,

£ I BT & ,COPD & Jf 1A 1 I fig Wi 18 & 3 1 1%
8-is0-PGF2a . HIF-1 o \NGAL ,caspase-3 7K %5 COPD k& 3
INHITHRERE R F TG, R FeFRI 5 COPD & IfAI T figks
fi fE A I T e N B A SN D Red 405 LA AH DG | 8-is0-PGF2at
HIF-10e NGAL  caspase-3 5§ 0]/ A4l Bh PEAL COPD 2 E R 15
FANFTRE AR I FEAT o
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