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Abstract: To investigate the expression of SIRT1, NF-kB and MMP-9 in peripheral blood of patients with COPD.
The levels of SIRT1, NF-kB and MMP-9 in serum were detected. The results showed that the levels of serum SIRT1 de-
creased as the condition worsened. The levels of serum NF-kB and MMP-9 increased as the condition worsened. The rela-
tive expression of SIRT1 gene and protein in COPD stable group and acute exacerbation group was significantly lower than
that in control group, and that in COPD acute exacerbation group was significantly lower than that in stable group (P<
0.05);

significantly higher than that in control group, and that in COPD acute group was significantly higher than that in control

the relative expression of NF-kB, MMP-9 gene and protein in COPD stable group and acute exacerbation group was

group. So the decrease of SIRT1 expression in COPD patients is related to the decrease of pulmonary function, which can
be used as a potential marker of COPD. SIRT1 may regulate the occurrence and development of COPD by regulating the

effects of NF-kB and MMP-9.
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1 REEFE

1.1 —ER

YEHL 2016 4F 6 H & 2017 4F 12 H A AR iA
) COPD 2 M) i3 80 #i, Hoh B4 45 ) &
PE 35 B, AR 51 ~79 % P I4E IS (65.30+7.62)
& PBHIE B E S COPD B 60 fi, Hirh 51
36 1] A 24 1], AF4S 50 ~ 76 % SEIAEIS (64. 15
+6.95) %, WARRHE A& rh AR B 22 23 il 2 r 18 1
RH ZE M Bl 12 7R 48 B9 (2013 1&1T /) 912 Wi b
1 ; COPD 2 Jin 8 301 F i A 7 . PCO, >50 mmHg,
A9 PO, <60 mmHg I’ 45 %6 > 30 IR/ 453, W 1 A
HME MZIECAE I AR R B O HERR AR E . DA T
fili g R il b 2 W25 R R E @& I IFE )
B [ A5, MR P, BB e PR Y R
T (R HA AR B A A 1) £t B 22 4F N 60 18]k Xof
4, P B 34 ] 2otk 26 B, 4F Y 50 ~ 75 %P
P (64.906.31) %, =415 AR 7 1 22 5%
TGt L (P>0.05) , AWREABECIZ 51
SIHAZALAE | FR R R AR 1 S 2 A Rl 5
1.2 FERFA

SIRT1 NF-kB MMP-9 Elisa &7 &4 T I 13 8¢
WA TR BRZA B s DMEM 15 % 56 I 2 i 175 1)
FAL R EERHE A RS Al ; Trizol 357 . BCA 37
BT LR A YR A PR A FL bt A
SIRTI NF-kB MMP-9  B-actin £ 7 EHIA bt A
IgG(HRP #ric) T i A YR A BR A
1.3 FHik
1.3.1 Mizhaetem 435l F COPD 2Pk &
FHIRITET KA cOPD H Fxt IR 4 32384 A B
i, T GERATHERM Jili Dy BI040 52 FH g i 37
& (FVC) BRI IS F(FEVL) B b FAt e
FIE 43 HE (FEVL% ), K:IRT 24h COPD R KAl
S AEY HA,
1.3.2 # &K% 5 f i SIRTI NF-kB. MMP-9 #
Ml COPD 2k 0 8 35 VA 7w A2 I AT AR
AR E A BRI R AW SRS I8 N K M 5 mL, BOH:
2 mL ZEJE T 2 000 r/min .0 20 min, 735 L2
M3 , Elisa B4 SIRT1 NF-«kB . MMP-9 /K-, ™ #%
PR B U B A UEA TR
1.3.3 M)A EHmmes s AN 3 mL,
2 000 r/min .0 10 min, WA M40 8, im A N 20 JE
I 940 E2L 240 6L 5 R, AR B A 00 L ol TR % P VR Ok

W3 W IMAE 10% BG4 1 B DMEM #5556,
PL1x10°/L 40 i ok B 220 1 6 fLAR it A 37 C
5% CO, ZHMIE5 I 46 35 5% 24 h, ISCAR I BE 1 B A%
4,
1.3.4 RT-PCR # @l SIRTIl, NF-kB, MMP-9
mRNA 3K Trizol 74 H&HUAM A i B 4% 41 i 5. RNA
i 575 3] ¢DNA, SIRT1 ,NF-kB MMP-9 K& [N %
B-actin 51 ¥1& B LV 0T 15 A W BHE A BR A W) 58
B, SIRTL 519751 . Ll 5'-TTAAGCGTCGAATAT-
CAGAACT-3', F i 5'-GTGGGAAGAGGTC ATCAG-
GAG-3'; NF-xkB 5| ¥ J¥ %1, L i 5'-CTCATGG
TCAACGCCAAGTG-3", F i 5'-CCTGTAGCGAT-
GCGTCGAG-3'; MMP-9 5| ¥ J¥ 3. L iiF 5'-
GTATTGTC GTCTCCGTAAGGC-3', F il 5'-CTGCTC-
CGTTCTCAAAGTGGAA-3"; N % B-actin 5|4 ¥ 41
37 5-CAAGAGTCGG AACTGCCAC G-3', Fiif 5'-
AGGTGA CCGCAGAAGTGGT-3', JZ i 4 14.94 <C
30 5,94 °C 55,72 °C 30 s, 3L 35 ANPEIA, FEMH 72 °C
10 min, ¥ 38 7= W47 2% BN B BE R LK, TT B
SIRT1 NF-kB MMP-9 mRNA f{AH*f #1565,
1.3.5 Western blot # | SIRT1  NF-kB MMP-9 &
B &GA A1 JE IR AZ A0 B o A RIPA 2 1 IR
7,4 °C 12 000 r/min Z5.0> 10 min /5B, BCA 7%
BHE &, 8 a0 S A S 8 R, AT
SDS-PAGE 8 it H ¥k , W2 % HL 5% 0 85 11 % i 3
PVDF,5% B RS Wik B0 1 b, 43 5905 hn S o A Sirtl
Z i BEPLIR (1.200) bt A NF-xB £ w B b fA
(1:200) frbi A MMP-9 ZFERhifk (1 : 200) %
i B-actin ZFEREHLA (1 500) ,4 C 7, N
HRP #RiCBIRBTLA TgG(1 = 1 000) , EHEIFEF 1 h,
ECL &0, = B3 b & 40 KA.,
1.4 it

WIS ERE F SPSS21. 0 4347, DL x+s 7, i#F
AT ¢ K56 A0 FT Pearson 40T, P<0. 05 h 2 H
EE N5 -9"

2 % R

2.1 ZARIheER IS HREL B

COPD #2x& W 41 Fn 201 i & 4 28 35 FEVI
FEV1/FVC FEV1% W] B AKX T X4 (P<0.05) ;
COPD ZM:InE 4 B #& FEVI . FEV1/FVC FEV1%
BB AT COPD R iidl(P<0.05) , W&k 1,
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FEV,/FVC
251 n  FEV,(L) ' FEV,% (%)
(%)
Xt B2 60 73.36+13.42  86.20+15.42  93.94+18.20
COPD &5
e 60 58.51+12.70° 67.48+11.94* 80.31+15.53%
il
COPD &1 - ab ab
4 80 42.48+10.31* 54.83+12.75" 63.47+5.71

0 SRR L, * P<0. 05 ;5 COPD FasE W4 A 1L, > P<0. 05

2.2 =4AMi% SIRT1 NF-kB MMP-9 7k F LL

COPD F2a HALL A S0k Jn 5 41 28 3% 1038 SIRT1
JKF-B BAR T BRZH |, COPD 22 i 6 20 W A T
FE AL, 22 A it 24 L (P<0.05) ; COPD f2
E WA RN SO N SR 4 AR 1T NF-kB . MMP-9 /K7
B = X IR AL, coPD 2tk s 4 B i = TR e
WA, ZRAGI2FE XL (P<0.05) , K2,

%2 Z=#EImiE SIRT1 NF-kB . MMP-9 7K F Lt 5

(ng/mL)
215 n  SIRTI NF-xkB MMP-9
X B2 60 1.15+0.04 0.310.02 0.3320. 02
COPD £ 60 0.81x0.06" 0. 46+0. 02° 0. 50£0. 04*
. . 81+0. . 46+0. . 50+0.
AW
COPD %‘lri ab ab ab
Il 80 0.640.03 0. 68+0. 04 0. 610. 04

. SXHRAM L, P<0. 05 ;5 COPD R E M4 L, > P<0. 05

2.3 =48 SIRT1,NF-kB, MMP-9 mRNA Fi&7KkFE
A,

COPD %2 & I 2H #2541 f& %% SIRT1
mRNA FHXT R 3k 5 B WAL T X B4, COPD 2Pk
FARBMKTREHA, ZRARITFEX(P<
0.05) ; COPD F2 & W20 Fn 2Pk & 2 J 3% NF-«B |
MMP-9 mRNA A X} % 35 & B g & F X% B8 41, COPD
SPEIMEAV R & TRE A, ERASITFE X
(P<0.05), W#3,

#*3 =48 SIRT1 NF-kB,MMP-9 mRNA 3 RiXE LK

215 n  SIRTI NF-xkB MMP-9
X HRZH 60 3.19=+0.85 0.95+0. 11 1. 040. 08
gﬂ()ggn%gm 60 2.26%0.61%  1.47¢0.25°  1.36%0.14°
COPD &k

- 80 1.30+0. 53 2.53+0. 49* 2.1320.27%
i 2 * +0.49 *

T S XF A L, * P<0. 05 ;5 COPD Fa e HI4HAH L, " P<0. 05

2.4 =48 SIRT1 NF-kB MMP-9 & &K F L
COPD FE dH A2t ind 4 8 54% SIRT1 A
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AR e 15 1 B S AR X B4, COPD 21 i 5 41 B
WALTREMAH, ZRARIT 2= E X (P<0.05);
COPD F& 2 1 24 1 20 Jin T 41 FR 3% NF-kB , MMP-9
FEE AR E R WS T XA, coPD &tk
A B & TREMA, ZRA5%IT¥E X (P<
0.05), WKEl1,%4,

SIRT1
NF-«kB
MMP-9

B-actin

El1 Western blot #&il] SIRT1 NF-kB . MMP-9 & H/KE
1. % HE4L ;2. COPD F&E 14 ;3 . COPD Atk 4l

£4 =425 SIRT1 NF-kB MMP-9 & A FRiAK T L8

(x%s)

215 n  SIRTI NF-«B MMP-9

pOpisEE] 60 2.83=+0.39 0.49+0. 13 0.36+0. 07
e

;}%ED%E 60 1.35x0.13* 1. 17£0. 35* 1. 360. 14*

COPD &t b b ab

P 80 0.82+0.53 3. 10+0. 64 2.13+0.27

X HRLH LA, P<0. 05 ;5 COPD FaxE W40 L , P P<0. 05

2.5 HEXMSHR

Pearson A5 ME 43T 7R, SIRTI mRNA FlEE H
kK5 COPD ##& FEV1 FEV1/FVC . FEV1%
S IEA G (r=0.581.0.643 .0.610,P<0.01);
SIRT1 mRNA FI#E [ %5 /KF 5 NF-xB, MMP-9 /K
- 5L A7 R 56 (r=-0. 442 0. 395, P<0.01) ,

COPD /NS IEIGFEVERRAE , R 1 & SR 2212,
B EZON R EAE N WFFEIAN COPD 1] sz B fifi
ML . COPD KA K& iRk P 25 R pE A
JOT RN 28 PR A #E OGS T, 1A 12 S Ut 52 1)
el SIRTI SRy UL BR A 2R 15 R F 2R 1 % 5 A
B, AN T BEARST A 32 R I R , T 2 s NAD 4t
H7E P L IEmE) . SIRTI 5@ 3 45 2 &R W& 1
V1) P65 11 1 400 R 2 WA O 2 2 b 4
RIS WFgE KB, BEAE R K M7 SIRTL /K
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FREE T B, 7R A 0 S5 0 28 R G AR 3 R I v
SIRT1 7K B 5k J32 BA @ 3 A7 5 $27% SIRT1 1] fig
R TP AE VR B AE AR R, AR R,
COPD F2 J A 2o fin = 0 28 3 1005 SIRTL ¥ B2 LA
A JE I BAA% 4 M SIRTT mRNA FAE 387K 48
X REAL A R R, Ho At in Em I RS TR
AT R, SIRTI mRNA FI&R (1 #ikK TS
B FHLZETE bR FEVI/FVC F0HE BH 2E ™ & 72 % 45
bR FEV1% ¥ 5 1E A ¢, # 75 SIRT1 3 3k 7K - B
COPD HEJRZ B T %, #E 55 18 & J' vh vl B & #0845
YER, IV DAl o 1 > E R B I A 246 4 o

SEAE AN ML PR 7 R 5| K 048 1 4 E SRV A
COPD & i) EZ AL, BF5E & &, SIRT1 AW
3 55 AN [ S B 0 I 45 A Rk e N i A L, S
5 CcOPD WA K BB FHLHI A ¢ 42 1
BRI MSERTSE o AR COPD % 477
T NF-kB 3#75 , H 51 & st Auf
FEH COPD £ 8 A1 20t i 2 109 AR 3 1L 7 NF-xB
R LA K AN B I B A% 4B NF-«xB mRNA I (4 %
TROKF-IA G 0 B A, HL 2ok T s 300 3 0 e
TraEW B H, H NF-KB 5 SIRTI mRNA FI#E 3%
SRR R OG #2718 SIRT1 A REXT NF-kB ELA 4
FAER, SIRT1 235 T 5 NF-«B & P34 B 2
T,

WF5E# & B, MMP-9 75 il #1356 5 i 38 b & #54E
H 53038 e il 5 2 g i kA R R
PIREE ) ABFSE R, COPD Fa5E W1 2 hn
WA I YE MMP-9 ¥k B LA K A ] i 5 A% A
MMP-9 mRNA FIEE 4 #35 /K - BH I8 & - B4, B
AMmENEEFH R TREMEE, LK
R, EANIOE T 0 K BRI SIRTL Rk T %
AT MMP-9 kK- ARBFFEH COPD (B
f MMP-9 5 SIRT1 mRNA I8 [ 2% 3k 7K F & 1 AH
K, G5 A WA 451 4, SIRT1 7] fig 8 2 X NF-
kB MMP-9 [ 3 55 1 H >k 8 4% COPD My kA4 5 %
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