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B2 AEEXT LG I‘iﬁﬂfﬁﬂﬂﬂ(m
F8 2= K IE E F 3R 1E R 22 *

ZM AR RO F AR, 2 H445, 3%
(EE4EFER BRBF,EE #Ee 570203)

WE. i @b a3 P2 (Res) T U S8 %At 3h bk 2 B (PAH ) LR A28 22 P 48 % 4a L B F R ik K
Foh £ 5 KT A PAH L smAubl meg M . J5iE 15 36 R E Z RIS A 6 28, TR (A L) Sk T
AT F R A 30 mg/kg, AL : RINLA S iE BEAR L AE, KT RS E A 45 30 mo/kg, E 4 4 7 d
A, RGNS A 5 BRI (B4 ) S (Ca) A Fa(D1 ), FA (D2 4),
A&F B (D3 ), 440 6 R, MG H 45K, 5 A #AT B A S AL LR AN — 404 &40 Tunnel &, foml i
BR T )RR G R T LB A E, XSS HE 120 mg/(kg-d), F 71 & 60 mg/(kg-d), & &
30 mg/(kg-d), Fa st B 25 AT 20 AR 2R & 1 mg/ (Kg-d)"RAA48 R e 3h 4,1 ok /d, 54 6 B, 4 B E S e
T EH LERKRNEEA, FRMRARE, BB 2 B RAUKESA E T sh 4 sh R AR, SRR BEIR R R ik
RAE, 2R AT R s diF 3 A FAREN [ RXE T -k BINF-k B) FRAMNEH —-2(COX-2) . F2 —
AR AEE(INOS) A /THm, 458 Res FE R % PAH 25 ,NF- k B.COX-2.iNos sz /& %
RARPFRE, B FH A BHEERRAM T TR 5 MR &, BAEEKR P23 A I, NF-« B #4945 57F
RS, B isir & RA T0, 22 F M R4e NF-«k B, 451t Res #74) i P 536 NF- k B.COX-2.iNos
858 A K T AT SRR &, Res T Al i3 4974) NF— k B/iINOS/COX?2 i@ 5438 %, 4m Je i 45 , 5 & PAH sk, A Ik
Fo w7 5 MR F AR ) 3 EAF 094 .

KR MIMEHE; GRFE; MR T

RESZEE: R544.1 TERERIRAD: A

Effect of resveratrol on expression of inflammatory factors
related to pulmonary arterial hypertension in rabbits*

Xiang Wu, Yao-hua Hu, Hong-yu Xing, Cai-ling Zheng, Shu-wei Zhuo, Ge Gao
(Clinical Laboratory, Hainan Provincial Hospital of Traditional Chinese Medicine,
Haikou, Hainan 570203, China)

Abstract: Objective To investigate the effect of resveratrol on the expression of related cytokines in lung
tissue of pulmonary arterial hypertension (PAH) rabbits, and to explore their roles in the pathogenesis of PAH.
Methods Thirty-six New Zealand rabbits were randomly divided into six groups. In the model control group
(group A), the rabbits were subcutaneously injected with DMSO (30 mg/kg). To build the pulmonary arterial
hypertension (PAH) model, after one week of adaptive feeding in the experimental group, the rabbits had sub-
cutaneous injection of monocrotaline (MCT, 30 mg/kg) for 7 consecutive days. Then the PAH model animals
were randomly divided into 5 groups: model group (group B), positive drug control group (group C), high-dose
group (group D1), midium-dose group (group D2), low-dose group (group D3) with 6 in each group. On the

Wic ki H 3. 2016-05-17
* AT H A DA AR RHIFI H (No: 14A200026)
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45th day after injection, ultrasonic examination and myocardial cell observation after HE staining and tunnel
staining were used to make sure the success of modeling. After successful modeling, the dosage of drug was
calculated according to body weight. The rabbits in the groups D1, D2 and D3 were fed with 120 mg/(kg -d)
(high dose), 60 mg/(kg-d) (midium dose) and 30 mg/(kg-d) (low dose) of resveratrol respectively; prostacyclin 1
mg/(kg -d) was used to feed the rabbits in the positive drug control group, once a day for 6 week. The
changes of food intake, activity, hair color, and urine and feces were observed daily, the rabbits were weighed
weekly. Peripheral blood samples were randomly collected from each group every 2 weeks. ELISA kits were
used to detect serum levels of transcription factor kappa B (NF-«B), cyclooxygenase-2 (COX-2) and inducible
nitric oxide synthase (iNOS) respectively. Results The serum levels of NF-kB, COX-2 and iNOS were signifi-
cantly improved after resveratrol intervention in the PAH rabbits, and the effect in the high-dose group was
better than that in the positive control group. And among the three indicators NF-«xB had the most obvious
specificity. Conclusions Resveratrol inhibits serum levels of NF-kB, COX-2 and, iNOS, which is better than
that of the prostacyclin. Resveratrol can prevent cell damage and improve symptoms of PAH by inhibiting the
NF-kB/iINOS/COX-2 pathway, which is the same as or better than the effect of prostacyclin.
Keywords: pulmonary arterial hypertension; resveratrol; cytokine

Jiti sfi bk & He (pulmonary arterial hypertension, 3444 PAH AR 25 21 rfoAH SC A0 I 1 b /K1
PAH ) — KLU KR AT TH s A S I 2257 JRHHLAE PAH R B AR
T, MR ERMAKALES RN
L TEA LTS , IR I S0 BT LA i
B JH T, FECR RO A, e 11 KWEY
PR AR B S A 53 4 O 30 T 7 2 S A e — % 5 65
I ERO B A P T R e e, iR, G HKIIE : SCXK(3H1)2015-0003)]36 H , ifi Ak
o 1.5 P4 Bz AR 5 T LAt e, & 4P R 1.5~ 2.0 kg
KGHEHAEONILE EFR A0ER. e 12 FREY

WO ZIIITEN, I T2 5 1 4L AR O R AL A LA B ) U
SR G STV LT T e, 98.5%), P N 245y (R 91 AR FA 3R A , WV IE

H i 5 PAH 93697 B4k chfegm sy sk . 20 IR R A1t : 0504081) . B 253 A TE
HIPIR AN - R ARG . 2y pAH T : ARSI 120 morkg, il 60 mo/kg., iKGH)
R AR A P, BBty 30 MOk, BTSUBRIRACRE AL 1 mofml fOFER
RREMUAR [k PAH B A EMALR, g 05 FETE

1 PAH 9IRS, BA0Zimey st gizopn gy D31 PERLEIG AR 36 SUR LR
R R R A e o o PR ) B EJIC L, R

y 3 - pa THEZH ) - YEST—
o A B I PR S A AU EE
B, BCEMSIKMERIURIAT PAH B, T

HJ L M TEATEF T 4 ¥ 5
127 i (Resveratrol . Res )— it £ 1y M AR 28 ) 4 1#HF‘ &I@f%ﬁrﬁ EBE‘3O Eg/kg 52t P,EAH L7
ke A ‘ e BUH L ESEENE 7 d R AGE SIS IBEHLY O 5 4L
FEZBL A, R ARSI RE 0 e o (Seme st ) DL 4L
7y — PRI, X Res EIMEFIGIIR. 0 e g

4H).D2 2 (i) D3 A (IRl ), B2 6 .
: AT AT LA e 4 . . e X e ey
A1 1989 LR MALALR CHURCMEIAGEER 3y 5 s 45 50 symians Bt L LAV A -
4t -monic PROJECT(HJe-RIIH )", Ay iE Ik

R P41 4% {7 (hematoxylin-eosin staining, HE ) #1 Tunnel
B 5 R s ik ok RE AL PO R A A2 R B A G, Y, KR TS R

HE— TSR & B, LA 45T P A Res XSO B {7 132 2% J0RE, MRS E L
FYERE, DS AFSEIESE , Res HAA P AL FH 20 00, 2R 2 R 120 mo/(kg-d) P
HRLFET) 5 2R 0, ARSIl i K Res TH5E 60 mg/(kg-d) 65148 30 mg/(kg-d), BT R 254
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FIS AR A ZE 1 mg/(kg-d) MR AH N B9 34,1 YR /d,
L6 JH
1.3.3 Hm AR LI ] e B F o9 KT HAZ
TrhR , BRI 2 JRI BEALR 4545 4 S50 sh A AR
K FH R G0 72 W F 125 (enzyme-linked  immunosorbent
assay, ELISA) Rl i3 & , 3B X S8 sh i is 3 F
H: AR A [ 5 N F - « B(nuclear factor- « B,
NF- «k B) . PR 1L -2(Cyclooxygenase-2,COX-2) .
PSR —% LA &M (inducible nitric oxide synthase,
INOS)TI & Tt A A o B AR AR X2 IR R 34
PR FER T S BT o S5 B AR {UAE 450 nm
P i A LI BEAE Tk B
14 SZitEFE

KeHI SPSS 20.0 ettt AT 4ds o3 A , T
RELLIEL £ ARvfE 2 (x = s) o , 4L1A] Hugs & &
WO, 225 MBI EL T LSD-t K5 56:, P <
0.05 My A G E L.

2 #R

21 ERER

FERVZH S AR A A B S 90 d Hh BT
PRIXE , A6 1 K% B, A AR D8 ot i A, o U 3
KA BN RO R

B AL AT BN , B 2 T B HUR L R =R

S >3.4 mis, il 3l ki 4 e >50 mmHg. At
SR HE il I3 KR AT 3 258 P 348 TR A S8 ot s [ 1)
FEE NG, A0 AR R, = B R AR AL S =
A0 3 RE S RGN IS Kk

L NLZEM HE 5 Tunnel 4%t b 7, O JUL4H
MIACIE, HEFNZEEL, Tunnel Yea s, Oy UL4R ML T
e DLERE
2.2 Imi& NF- k B.COX-2.iNos 7k FHyZ= 4k,

25 TS 6 A Uk W B 1 5 e 3 4 A 7 e A5
I, NF- k B.COX~-2.iNos FU¥JETEES 2.4 16 Ji 5
XTHEAT A, 22 A it L (P<0.05), 454 B
4ERULI SIS e 2.4 F1 6 JRAL T PAH & JE i
()RS0, L RH S G PAH BEAY iz 3 R A= bR 54 ]
B2 S e PAH S A BRAR AL, L8 PAH AOHIFST
HHEEME. [0 NF-« B.TNF- o .PGE2.iNOS 7£%;
6 JEF R . HAESC g i 2ad L R 3, NF-k B
(RE SRR R I b, FLAb e AR A AR Ak (H B AN
4 NF-« B,
221 #BRE T oiF NF-kb &L 65 VAS #F5
sodn DRG] 53 IR M55 2.4.6.8.10 I
12 JA# EORAS T IR VAS PE43 He# , 2 5 I Ty
ZAAT, E R A SR E L (F=24.643, P =0.000)
REARYZH 556 B B EDIR S T VAS 14t 22 57
GiitaE s X (F=92.923, P=0.000) , #H L 7E# ELRZS

A:XTHEZ] B 5B X HEZL HE e £5( x 40);C: XF HEZ Tunnel J2.( x 40) ;D A4 B M85 E . BIZU4] HE G4 ( x 40); F: BEZUL] Tunnel e 5,

(x40)

FtE B #BOAL4AAE HE #0 Tunnel @45 R
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T VAS P45 Fae I BIRIZ 5 XT REZH VAS PF5328 4k
AL, 22 A SRR X (F=13576,P=0.000)
@ ARG 2 5 S 25 M A RS TR AN [ s
() &5 VAS P43 LB, e s 2 8 T 25081, 2 5%
GiiteFE L (F=19.646.21.321 Fi1 17.231, P=0.000).
K A S X R R DRSS T VAS Tt
B, ERAGFE X (F=88.432.90.425 Fil 92.421,
P=0.000) , % HEZH 5 % . AR 2 2H A B AR B R
AT VAS W4 bk & ARGR it 2 5 6 R4
VAS PP b s i, 2 R A Gt =B L (F =
13.213.12.242 #114.381, P=0.000) ., @ . thlH4H
541 (D3 41) # SR A R A [R] B[] 45 /8] VAS
o i, G M & 5 22081, 2R A G2 EE L
(F=19.995 FI 18.543, P=0.000)., /& . | f 4 5451
AT ERET VAS WA LW, 2 R A Gt X
(F=90.311 1 88.921, P=0.000), /& . "3 & 2H 5 1%
FIE LA AR BARAS T VAS PR LA & L P
A SRR VAS W B ki i, 27 A58
P18 L (F=16.281 1 17.521, P=0.000), U.5% 1.

222 #HEIKAET ik COX-2 &k 4 VAS #F 5
wodr (DAY 5 %) PR 4 A 5 5 2.4.6.8.10 Al

12 JE AR RS ™ AR a] 0] VAS P4 HLER,
SE G T 225001, 2R AR L (F=22.832,
P=0.000), #EAIZH 55 %} HRAH i BARAS T VAS ¥4 e
B, EREY I L (F=89.221, P =0.000), L5
41 5 %) REZH AR LU AE I ERAETS VAS P45 LK 52

Y20 SR R VAS W AR b a3 A, 2 R A 4t
T2pE X (F=15.932, P=0.000)., @ . K54
5aga 2541 (C 4l #r RS T I & VAS 4> L
3, >R FH B A2 I 2 5 1) 22 53 B , A [RJEeE ) A5 1] 1)
VAS W53 LU, 25 A Giit o L(F=20.021,18.382
F119.736, P=0.000). f& . ALFIELL 5 X L #RE
RET VAS P43 LA, 2 A geit2# 2 L (F=90.732,
89.291 £ 90.532, P =0.000), 7 . H I 7 - 41 5 %t
HEZHAR e DR S R VAS 323 H i 7 P I
L 5 X HRAL VAS PR LS i, 2 R A 5
it Y (F=16.291.15.388 F1 15.891, P =0.000).
@ MR S LI 2 (C 4D EIRE T A
(][] S5 1E) VAS PF43 A, 28 J B iy 25 50T, 22
SRS X (F=17.861 F1 17.402, P=0.000)., 5.
TR A SRR AR EIRES T VAS 353t , 22
SAH G E L (F=92.762 F1 90.881, P =0.000),
1R A A S IR LA e RS TR VAS B
SR, B R A SN A VAS AR L
AL, 22 A ST X (F=18.621 F1 18.832,
P=0.000), DL¥% 2.

223 #EIRAT i iNos £k 69 VAS #F 4 b3z
OFERIZH 5% IR (A 41) &R 558 2.4.6.8.10 FI

12 JE oA EOR SR TR IR A5 08] VAS 43 oA,
S BB MT 225001, 2R A g7 E L (F=20.438,
P=0.000 ), BLAIZH 5 %) B4 i ER ST VAS 45t
B, ERAE Y L (F=91.125, P=0.000) , X} i

F1 FBERETME NF-« B RiEH VAS S LB (ngll,x+5)
45 %2 %44 5 6 JH 5 8 Ji 510 J 55 12 JH
A4 3.77+0.55 3.57 +0.67 3.63+0.53 3.45+0.63 3.67+0.58 3.69 +0.47
B4 145.65 + 26.43 174.42 + 25.32 183.21 +28.93 181.43 +23.18 163.43 £ 25.32 154.83 +21.33
C#i 65.64 +16.12 73.73+18.42 76.64 + 19.53 68.86 +17.43 63.76 +19.44 60.63 + 18.94
D14 33.54 +6.48 36.82+7.43 32.72+5.93 31.73+5.72 26.43+4.92 25.93+4.83
D24 43.54 +9.54 45.82 +9.26 48.63 +7.33 42.42 +7.38 38.21+6.54 39.64 +6.65
D34 87.43+17.43 88.83+21.84 84.12 + 22.37 76.73 +20.81 72.51+19.44 70.72 +17.82
*®2 BERASTME COX-2 RiEM VAS IS ELER  (ng/ll,xxs)
415 %2 %44 55 6 A 55 8 il 55 10 JH 5 12 JH
A4 5.03+1.56 5.23+1.68 6.04 +1.57 5.37+1.62 5.84 +1.89 518+1.71
B4 6.43+1.87 6.84 +1.79 7.85+1.99 8.03+2.03 8.54 +1.67 9.03+2.13
C#i 5.44 +1.63 537+1.34 5.89+1.73 5.63+1.64 555+1.93 551+1.63
D14 5.07+1.52 5.23+1.62 557+1.72 5.32+1.67 517 +1.83 5.02+1.49
D24 528+1.54 5.35+1.63 5.46 +1.69 522 +1.46 527 +1.53 511+1.68
D34 6.05+1.94 6.23+1.98 7.15+2.07 6.86 + 1.56 6.62 +1.93 6.25+1.77
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4 S BAZH AR LU AE R BIRAETS VAS PF4r eIk 1A
H 5 X R VAS PR RS i, 22 A St T
2% Y (F=15.372,P=0.000)., @ . H fKFIHH S
S 2 (C 4 FRECIRAS T AR i s 1] VAS 3T
A, EEME T 200, ERAGIHEE X
(F=20.41220.448 .11 19.821, P=0.000) . &5 .1 K H
HH 50 RAF RS T VAS I i, 2 5 AE 50
J12% 2 Y (F=93.283.93.295 F1 91.436, P=0.000), X
MR S5 o KGR 4 A 7R B SRS R VAS TF

BEREL, 25 5 A Geit2E i L (F=15.392,15.983 Al
15.837,P=0.000) . @ . 74 5K =4 (D3 41)
FECIRZS TR RIS 0] 45 6] VAS PF43 Fo g, 468 50
W2, A G L (#=21.882 120179,
P=0.000). 7. HlEAH SN EAHESRET VAS
PEor U, 22 5 A Gei 2778 L (1=92.661 F1 91.827,
P=0.000). = . Hi a2 SR a0 AH B AE R ECR
AT VAS P55 R i R L S5 IR 2 VAS
Wb, R A St E L (F=18.721

PDF pdfFactory Pro

I B o AR S IR VAS ARk i1 16.429, P=0.000), W5 3.
%3 FERATME iNos kM VAS 4L (ng/L,X+5)
2415 %2 %4 %6 %8 5510 4 %12 4
A 67.43 +13.23 78.73 +14.83 75.62 + 14.66 80.62 + 15.34 78.73 +17.75 79.61 +18.18
B ZH 118.21 +19.21 125.43 + 21.02 136.72 + 26.87 149.32 + 29.36 140.54 + 25.82 142.12 + 30.27
C4H 88.43 + 21.68 95.62 + 20.81 103.66 + 21.93 117.82 + 23.87 104.72 + 22.83 97.32 +19.73
D141 72.63 +11.83 76.83 +13.72 80.73 + 14.29 84.66 + 17.24 76.23 + 15.32 73.74 + 17.69
D2 4 80.43 + 18.43 85.32 + 20.32 88.32 +19.48 92.84 + 22.32 85.39 + 17.43 82.93 +19.73
D3 4 103.72 + 26.37 104.32 + 23.28 107.94 + 27.43 109.43 + 21.56 93.84 + 19.94 85.83 +17.81
3 i BIFIAZ ) FIR0, Ff H NF- k B 7 Bt il g IR 4

JSC) 2t 8 K v e 14 S S AR 2 R it 3 fk
o A DG RIS A i B A BE A  HlE SRR , &2 3 il
Sl K e T S AR — s A R AR | e i i A2 |
S A5 A S5 e I LR AR R S 5 B A
B4 BRI, ARSI PR [ 08075 5 5 R L
A PN B LSRR, S U AR RE 0 5 R
FBLEL AT 58 N 5l K v s 25 14 B AR BEAIL 2640,
AR R A S5 2l R R A LA 5 S PARE,
RS S 36 R P B 1 7 S 14 it s ok s T A
TEPRAE SIS SR BRI Y [N, o n] (R
FIZE I T RGO E LRI AR, e 1 sh Bl
il WFTE SR A R B FODRAIE . ARSCEGAS R R 78 B
KA, PAH 414703 BERE R T3 ki, O ILAR
JHo R HEFIZEL o (O HE 55 Tunnel Ze(E R,
o WUZR L T3 0, 445 5 i st K v ) B A «
FT ok AR A | P R B BRI AR A2, A
AR AT K o) ] 9 A0 200 i 4 W .

ARSI IMAT Y 3 B F7E PAH RUTE W h A 5
B R . NF-k B R—MZS15 500 S I A AE
B R e S B2 k1, HE k=2 5
PAH IR, A BIFTE I, il ok e K B 3 ik
PN BZ A NF- w B TGRS, T 3]l 3 1k it

RBEIOE | S T A i 10 - LA e T, JF
PR E T, S 500 005 E R o T 0 A 5 T A )
FEAH RS I D B R A A T A AR A R
LR AR () AR R R 22—, i T 2R e i 2 1A AR
JEIY mNRA [RS8 I 2 A JE A ik 119 4 ) 28 1
fiff -1 (matrix metalloproteinase-1, MMP-1) 14 J& &
FIBg4IH 57 -1 (tissue inhibitor of metalloproteinase
1,TIMP-1) 3k 18, IF H TIMP-1 mRNA ik iy
Th s B EE B S T MMP=17, TNF= o RES i 1L
B SO el 2 il 20 JikCT- ¥ LA R R S R R
B, 5 LA W, IR B RS IR ER B L)
LA R B G HERR B , 75 PAH JE b R 3 COX -
2 KPR A B = INOS & — P A PR e il , 7=
PR Feak /b i A S A S BDIR S S AT DAY
PR S5 Ty, WAt NO iy B r= A, i it
1) NO 54 H AL &, A it A WAl RS , i i
FLAH M A 5 S 20 251452

SIS 2R R, PAH 2145 1 1 vk i S50 B4
HLER, 2 R A g7 X, FrillAs i) 3 Fl K772~
T2 A s R B2 N S5 X0 BRAE H R, 2 R A G E X,
TR s S50 BRATAFXT LA AT =i, 0 3 FhA+
TE PAH HHA —E R 5t X s R iR,
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NF- k B A EIN 2 B (256 4 ], oA S e B
i AR 4 W] NF- k B.COX-2.iNos 7EARTIZH
ﬁ]%ﬁ@miﬁqjﬁmﬂﬂi'%ﬂs;TflE%“ﬁJ%E‘J[ﬂﬁ%rﬁFlﬁ

W/ B 2R 5 1R L B A2 iR 2 W RE s A o 1
1 NF- k B.COX-2.iNos A4l . BHMEXT IR 254 (i
GIRRIAZ ) EIRYTH PAH BRGNS 25 . ARSLER
R SR /i NF- « B.COX-2,
iNos FRE IO T BHPEXT A2 . BRI A5 A i
I RRA R AR BB 4 Ve, A itk — P09 . PAH
BL o352 2% , R RO B & H 2 45 40 i (R 7
Z 1] ) LA AL | 22 = B i 3 Dk e e &
RIS R TR I — R
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