ERAEMKXZEFHR 2013,(6):21~25
Journal of Kunming Medical University

HE AR K RIS MR 2= M A m i S 4L 4E R AR EHLH

XIHE V) 5RERE Y XEEA Y, B MV, A RV, ERECY
(1) BHEAKRFARBISHEBIZBFEAET, =8 LW 6505002; = 4% AR ERSFRAF,
=& % 650011)

CN 53 -1221/R

[(FE] HI W aZESExT SD KRS PERHZEM:MigaR (COPD) MIBTEAAER ILHLH. Jiik  xT i
FHZEK AL A 120 d, BEEIZH RN (acrolein) 6.87 pog/L LWL A 120 d , TR B2 43 Sl 1 22 2% s
(resveratrol) fIFHEL 5 mg/(kg-d). FHIE 15 mg/(kg-d). miflE 45 me/(ke-d)HE B 4525 1 h J5 RAFGREZ LA 120
d. KA ThREFEAR . MEBUSHE (CL) . 28 0.3 B IFRAR (FEV0.3) /HIJiiiE SR (FVC) . PRSI (E
(PEF) . sRFFAPBfE (MMF), I ELISA Y 32U Il (BALF) HhaisIIRE E2 (PGE2) ik,
iz i PCR AR R R IR A AT -2 (COX-2) . RN F -« B/p65 (NF-« B /p65) mRNA Fikht
RY7AE4k, 12 F Western Blotting A8l BUIMIZHZE Fb p38 {4024 TG AL 2R 1118 (p38 mitogen—activated protein kinases,
p38 MAPK) 2R A RaE SO (A, &5 I I REY N K EL COPD 9 CL. FEV 0.3 /FVC. PEF Al
MMF, &% BALF i PGE2 A&k, I/ KBS COX-2. NF-« B /p65 mRNA HI3%35 I 2 ik ik, B
KRBT p38 MAPK [iEfRfL. &5 COIFEAEEXT KR coPD HA THIVERA , HAERMUHI W #ES T8 p38
MAPK ORI Tk K1 AT 30 1) 58 0 2 1 it 1) R A 6.
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[Abstract] Objective The study was purposed to investigate the antioxidation and its mechanism of
resveratrol in the acrolein—stimulated rats with chronic obstructive pulmonary disease (COPD) . Methods During
the experiments, rats were randomly divided into five groups, including the blank control group, the
acrolein—stimulated group (6.87 wg/L) and three prevention groups (acrolein treatment after giving resveratrol at
5, 15 and 45 mg/Kg.d for 1 h, respectively) . Pulmonary function indicators were detected including lung
compliance (CL), 0.3 seconds forced expiratory volume (FEV0.3) /forced vital capacity (FVC), peak expiratory
flow (PEF) and maximal mid—expiratory flow (MMF) . The content of prostaglandin E2 (PGE2) was measured
by Griess reagent and ELISA. The mRNA and protein levels of proinflammatory enzymes cyclooxygenase—2
(COX-2) and nuclear transcription factor—k B /p65 (NF-«k B /p65) were analyzed by RT-PCR. And the
phosphorylation levels of p38 MAPK was measured by western blotting. Results  Compared with the model group,

the level of CL and the ratio of FEV0.3/FVC were increased significantly after treatment with resveratrol. Resveratrol
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significantly attenuated the acrolein-induced expression of prostaglandin E2 (PGE2) , COX-2 and NF-«k B /p65 in

a dose—dependent manner. And resveratrol could attenuate p38 MAPK phosphorylation in rats. Conclusion The

results demonstrated that the mechanism of intervention effect of resveratrol on rat COPD may be associated with the

lower p38 MAPK phosphorylation level inhibiting the release of inflammatory proteases.
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1814 BH FEE %% (chronic obstructive pulmonary
disease, COPD) J&—Fp ] ATH B . W LIVRYT B
Wi, DAASER 2 RO, A2 PR
TN, B DU S SRR 1M A e
SE WA, H.22 5 A 3 el A R 0 5
RIEA K. BiFIIRZE  (prostaglandins, PGs)
SEH L HAEN BT, TEERAEMER 13 B 4.
BF 52 ik 55 COPD & & T i At R -8
(interleukin-8, IL-8) . A% -6 (interleukin—6,
IL-6) . PGs 5521 fifg DX ¥ B S5 3 v 1 Wi 0 2 s o
COPD il FHZE M i EZPEIN (85% ~ 90% ) P
Pk, AHFRRIINEEE (Acrolein) JEAMHMZE
R E Y BT, AN RIS TS R R il
9 B RE L 1L-8, PR R FE I F -« (tumour
necrosis factor —o, TNF-a) , [AE}i%ES A ST
HI| ik E2 (prostaglandin E2. PGE2) . ¥4 & i
-2 (cyclooxygenase—2, COX-2) 7E N EZ A AT =2
B R AN R SO, O 2 E S i
SRR, TR SCERAE . RS S 3 I F2H
S B R AR AR L

12 245G AL & 1 P4 (mitogen—activated
protein kinases, MAPKs) —4EH W 2 AT
WFFE A5 5 R ALTE LPS 55 19 R AE I b B AR
SIEET. MAPKs 25 3 Aot AAME S
PE TS 172 (extracellular signal-regulated kinases
12, ERK 1/2) . ZHA 5538 (c~Jun N—terminal
kinase, JNK) #H1%22¢ 5751k & A EEF p38 (p38
mitogen—activated protein kinase, p38 MAPK) , kit
TS5 5 B A DR A 2 PR - R AR DR A O,

122 EE (Resveratrol) JEAEYI M8 1Y
— M ZEBREY, ARMEEN)Z BRA BT
BTG O LA B B . DU TR b S I T 4
ZJ7HMIRE. B X HAF A BR A, R
BT R 2258 0 2 BRAE A R A 3, A N A4S
WFFEERE R I AR B B, Pk, Brdb
SELJPAERC . R EE RE A H] MAPKs 5%
0 % 00 T 410 1) B2 2 M S D/ AR E A o )
U H FIETEERYT COPD ST iRiE#/0.

ARSI AR G R R TR PERE B S AN
WS, W R EUMIIEMAS, BALF H PGE2 & &
BAsAL, BZH4i s NF-xk B, COX-2 1Y mRNA #
ST p38 MAPK HIBERR ALK A8 4k, #55F 12E
FPIEEF COPD & A= A A KL ALl

1 5%

1.1 e

2L, KA EBERTEEE I B 55 Sigma
/3w PGE2 ELISA 71 & A 3¢ [# R&D A H] ;
COX-2 #l NF-« B B H 59 H B4 TREA
HIG s Trizol RNA $RIBCRTR & i % s a7 &
H 3£ [H Invitrogen 22 H]; p38 MAPK FlI phospho—p38
MAPK  ( Thr180/Tyr182) W4 H Cell Signaling
technology, Inc; HAhGRIIA KB 434t
1.2 FHik
1.2.1 FHMELWSHA SD KR, 50 1, MM,
THIEH, RE (400+25) g, WHEBWERIKEL
gahyrboe. ENMHESE 2 )G, K50 HORERE
HLAr RXTHRZE 10 H . COPD &L 10 H RN B 20
(FIZL AR TG S50 10 X, A2 E
TR SR 10 H, R e ) e TR S g 4
10 ), B AR B [ i sh ) WA (35
em x 40 cm x 50 em)  HR. RRTRIZH A BRAH 45T 250
KEEH Lh g, srnl R BRI R N EEE (6.87
ne/L) AR, XFHRATUR FZE IR SR A 5 T
Bii 2l 53 R 2L (Resveratrol) IG5 & 5 me/(kg-
dy. HFIE 15 mg/(kgd). =i 45 mg/(ke-d) i H
525 1 h G RAINGEES LR A, S A BT
2R, FREFEE2h, EFESh, BESd, It
120 d.
1.2.2 BHIBEEME A6 121 K, R 3.6%1
KEARE (10 mUke) M8 I FE SRR BURRES, 15<
EYIFFH S %3] AniRes2005 I Jili 2 G {0 & B
W IhEe, MNP (CL) . 55 0.13 #RH IR
AW (FEV03) /Mg (FVC) . MR
g (PEF) . SRS EOE  (MMF) .
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1.2.3 ELISA %I BALF 1 PGE2 & E Il
SENGIIRE, 15 min JGAbSEEhY, Z5FLAM, ZERtilk
XA E MR (BALF) , B DLAE BEER K
(10 mlkg) S FZSEWEAN, RIGHH, FHE
NSRS A B K, VAR ERAE, 4t
HEVE 3 k. WEVEWZLUE, 4°CLL 3 000 r/min &0
15 min, B EIH W3 3J5RAF T -80 C. AR
PGE2 9 ELISA &7 & ibd FHAZIN PGE2 55 i

1.2.4 4R PCR #ill X BRAT LA s COX-2
NF-«k B RiIZEHTW £ H RIS FH AR
A BRER K WP Y5 J5, SR TRNzol RNA $2HGAH
SRS RNA, W8 SR & A 8 cDNA, SRJ5

PLiZ% cDNA MR 34T PCR RS 14 B i - B,
F 540 R e NF=k B /p65, GAPDH: 95 CHil A5
15 min, 95°C7AEHE 155, 60°CIE Kk 255, 72°C {4
20s, 1R 45 % COX-2:95C T 5 min, 95C
AP 30s, STCIB A 45, 72 21 30 s, EH 36
W, T2°CHLEM 20 min.  PCR B - WI{ES 1 mg/
mL WA 2 BE 1) 1% 35008 5 S FL VK 45 min, HLIE
o0V, HL oYk & R J5 K Bl MR M kR B F
Bio—RadChemiDocXRS #E& G /0 #r 2 4t Hp 411 BE R
LML, Quantityoned. 4. 0 TTH 2557 19 G
{H X H 5 GAPDH I, 515 S H YK i
M, U3k 1.

&1 5l¥F3

Tab. 1 Primer sequences

s NAGEIEY| nEIEY) PR (bp)
COX-2 5'-TTGAAGACCAGGAGTACAGC-3' 5'-GGTACAGTTCCATGACATCG- 3' 240
NF-« B/p65 5'-GCGTACACATTCTGGGGAGT-3' 5'-CCGAAGCAGGAGCTATCAAC-3' 178
GAPDH 5'-GGGTGTGAACCACGAGAAAT-3' 5'-CCACAGTCTTCTGAGTGGCA-3' 222

1.2.5 EBAREZENFE (Western blotting) #:ifll
A I FC A 0 4 F T8 1) A BRER K Pk il v 5, B
80 ~ 100 mg AL A 1 mL FiA 1 1 x SDS fH 5
P ST FE A IR 5T, W 2 23 A v i 3
1.5 mL LAY, FEMK P& 25 ~30 ming  7E
12 000 rpm HEFEAS 4°C B0 15 min, Ff LIERBEE
Hregogds ITEAERS, -80°C R
#E1T SDS-PAGE HiJk, ¥t CETHBRS) , &
RERNL, bR, B, w. A kA E
A A RKIEUE, FBABRZKERERERT. A
RIS HEA T K 5307
1.3 SitESH

FI A i A SPSS it it Tab B 4%
HEIEI VIR + brfiZE (x+£s) Fow, R
LML Z R, P<0.05 NESASH¥E

®2 BESEXMINEE

X.

2 &R

2.1 BHEAENMIIGENZN

ST ZRHH B 4 A AE TR 4 CL.
FEV0.3 /FVC. MMF. PEF %t B4R, 25F
GiitE L (P<0.05) , RAESHERS.
FRE P EEAL . A R R B4 CL. FEVO0.3
[FVC SEERM L, ZFARITFENL (P<
0.05) , FEEBUFRAKHE. FRETEE . m R T
Bigl MMF, PEF S5#ERI4IAHIL, 2R E ST
X (P<0.05) . [EE P EEARGR & 7B 4 MMF,
PEF 5 RIHAM L, 2R L5 #EX (P>
0.05), W% 2.

G800 (Xxs)

Tab. 2 Effect of resveratrol on pulmonary function (X+s)

| i I i 503 FRA PR AT AIAIEER (%) BAFFSPERE PR RIEE
X HEZH 0.86 +0.061 116.15 +10.76 28.24 + 2.16 28.6 + 2.5
RIEE | 0.61 = 0.056°  79.88+ 11.63" 11.73 = 0.33° 9.18 + 0.67"
KRBT AL S Ing/(ke-d)  0.66 £ 0.041°2 9428 + 3.01°° 11.57 + 1.63" 937 + 0.69"
PRI R 15 Ing/(kg-d)  0.71 £ 0.03" 9574 + 298" 1526 + 1.73" 1193 + 0.81%

BRI A 45Ing/(ke-d)  0.77 £ 0.062"* 102.65+ 2.55"

14.28 + 0.70" 10.94 = 0.67

SEORA I, 2P<0.05; SXTIBL L, "P<0.05.
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2.2 BEAEX MEELES PGE2 SEMFM

xR e, MERIG . R RE TR 4
i) PGE2 Ay & w4 (P<0.05) ; SEEMI4LH
i, AEEATEYE . PR AL PCGE2 () &
FEAE (P<0.05), FEEBUFEAH, WA 1.
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Fig. 1 The content of PGE2 in the bronchocalveolar
lavage fluid of the acrolein-stimulated rats
with COPD treated with resveratrol
SRR A, P<0.05; SRR, #P<0.05.
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COX-2 I NF-«k B/P65 ) mRNA /K E¥ys e, 4

GiitFE L (P<0.05); SR i, HZEE

8. HR AT R T D 40 COX -2 Al NF-k B/P65 i1

mRNA ZKEBIREG, W 2, A8it#E L (P<

0.05) , F-ELFF .

s . o £ S
o - & B g
# w0 “
o e W w T m
el =sallll
< & = 0
I S £ BB
| sy y
N __{&_a@gr ‘@ﬁ S P
z & SN
c & & * P

€

z

B2 AREFENBESENHNERFSHALNREE
Bl COX-2 F#1EE B NF- « B/P65 KyRikKkF
Fig. 2 The expression level of COX-2 and NF -
k B/P65 in the acrolein-stimulated rats with
COPD treated with resveratrol
HERYIHEL, P<0.05; SXTHR4IHAS, *P<0.05.

24 BEAEMNARMAKAFLIREEFELER
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SN IR P, BRI FUti g 2 22 53 2

TEIL R MBS DR 1 p38 BB BR L /KTt
L BEEE, BIEE L (P<0.05) ;5 SR
Fbds, FABEAEAIG . HR R AR s 4K R 41
H 22 53 S TG AL ER PRSP 0 LR 1 p38 A
FRAL K-S A, W 3, A4it¥E X (P<
0.05) . FIZEP A ¥ MAPKs K% p38 75
T AER.
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Fig. 3 The p38 MAPK phosphorylation level of the
acrolein-stimulated rats with COPD treated
with resveratrol
HERYILEL, fP<0.05; SXFIR4IHEL, *P<0.05.
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fif (Inhibitor k B kinase, Ik B) Z¢. NF-«k B &%
JEHT Rel 811 [A) 70 SRR Bl 55 70— R (AR A 119 e 53
K, HATE IR aE . RAE R T 1E
FH, 23E COPD (A S i1,

MR R, AR EE PR AE A TR AR
NF-k B (%5 5% UM 6. NF-« B G 5142
REEAMRZEIA X, @ GM-CSF, IL-8,
COX=2. Uil 4 AE I PR i) e 3k ] RE M B i K
RIEGRERMMR Z —. AWFFRIESL, FE
P ] LA i A B P S L X T R X Rk
GV RAEH RN — A A,

MAPKs ZC05% F 2 3 A~ HA B2 R E 0 0 %
ZH)%: ERK1/2. JNK Fl p38 MAPK, HifeA: B
R ELGR T e~ LR 2 AN aE.  7e 2P A i
JE Rt MAPKs 5% Ji% 8% 3IF 5 %} LPS 5 5 iNOS.,
COX=2 FIE R M40 f PR 7 1) ke 2 T 2L 48
9 MAPKs K% 3 R gIE L HAG S S A
BT BRI AR 98 RE A 0 AR RRE R 7 AR R
TR PR A 0L

IR BEELAT B . il iR e L A
PEWNT RATRAEFRL. £E COPD JRYTH, JiRITik
HATEMAAL, Rt , A2
TR AU R 5 T AT, R Y S P B R it oY B
A, ARSI AR RS AN, B —E
-8

AHIE G 7 P A T ) 35 g 57, T KL COPD &)
YRR, RN S S 2E . A RAERG
5 COPD = Zm FEAFAFAH— 20, B A IT 19 3)
PIvE e . EARBEE R, IR EEA A0
#MishAE, JhE FEV0.3 /FVC CL. FEV 0.3 /FVC,
PEF Fl MMF, B} &b R 0RJili 60 0 e PGE2 (%
L, OBBE T B il 4 4 B AR AR Y T e
I BEAR M 2 2 98 M 2R T COX -2 FAZ % sk X+
—k B (nuclear factor—k B, NF-k B) B mRNA 3
KK, R AR XK COPD s H A —
FE AT TAE .

ZE LR, PRI OT R A P ] P e
755 K B 20 2 5 VE AR 5 38 B i G B R 1
NF-« B (235, DI il 58 14 2 11 i ) 3R 5K
(W PGE2 1 COX-2) ik, EIFEHRMIVER.
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