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Resveratrol regulates serum lipid and antioxidant enzymes level in an atherosclerotic rabbit model”
Song Rui' .Chen Yanyu®® ,Li Wanqiu' ,Dou Jianlin' s Zhang Ge' ,Sun Lin'"
(1. Department of Cardiology sthe Second Af filiated Hospital of Kunming Medical University , Kunming,
Yunnan 650101, China ;2. Department o f Pathology sthe Second People’s Hospital of
Guangdong Province ,Guangzhou,Guangdong 510317 ,China)

Abstract: Objective This study was designed to investigate influence of resveratrol on serum lipid and antioxidant enzyme lev-
els in atherosclerotic rabbit model,and to explore its influence on NF-kB and MAPKs signal pathway. Methods Rabbits were as-
signed to five groups:control (group A),high fat diet group (group B) ,resveratrol group (group C,D and E). The contents of lip-
ids level (TC,TG,LDL-C,HDL-C) and antioxidant enzyme (GSH, GSH-PX, GST, y-GCS,CAT,SOD, MDA) levels in the serum
were measured respectively and the difference was studied. Phosphorylation levels of MAPKs cascades, NF-kB were measured by
Western blot. Results Compared with group A, group B had elevated levels of blood lipids,antioxidant enzymes were on the de-
cline, the MDA content increased, MAPKs and the NF-kB protein phosphorylation enhanced. C, D, E group can reduce levels of
blood lipids.increases HDL-C,improve antioxidant enzyme activity and reduce MDA content,inhibit MAPKs, NF-«B protein phos-
phorylation. Conclusion Resveratrol could reduce the atherosclerotic rabbit blood lipid levels,increase antioxidant enzyme activity,
reduce the MDA level and this effect is likely to inhibit NF-kB and MAPKSs signaling pathway activation.
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A A B AL B (superoxide dismutase, SOD) | N — [ (malondi-
aldehyde, MDA £ Wl 3 7] & W8 T m a¢ 2 B A4 99 T2 Jr s NF-
kB A ME S P T B 1/2 (extracellular signal regulated ki-
nasel/2,ERK1/2) | 22 Z4 |7 1% 1k & [ 3 % ( p38mitogen-activa-
ted protein kinase p38, p38 MAPK) . &4 3& K Vi 18 fiff (c-Jun N-
terminal protein kinase, JNK) | H il - 3-8 iz it & (glyceralde-
hyde-3-phosphate dehydrogenase, GAPDH) [ B 75 [ Ft 14,
R ALYl (HRP) 792 19 90 B = H1 0 A £ [E Cell Signal
Technology 7y #. 3£ Santa Cruz A #l; B W — 7 &4
(PVDF) 0l [ 2 [& Millipore 23] .
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2 T WS . GSH /K . GSH-PX i J1 4 fIr % 58, v-GCS,
GST i 77 V0] Fif 25 10 22 7 T 70 a0 38 0 100 1 8 o 222 7] kAR 12k
ZRA G E L (P<<0.05), ILFE 3,
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GSH-PX.GST.y-GCS 1£ ] & M GSH 1y &8 8 7, J ik 71 1
AR AR R 3T B AT R o B i GSH A A Ok & 48 41
fEAEH .

S 9 LA B R B T R 48 (ROS) 1] 34 MAPKSs {5 53l %
| JE 20 M0 1 B L 3 AT HE NF-«B (5 53 1. 51 & 73 48 1k X
N ARE AS By K AT P B N] A E A 0 MAPKSs {5

4171

5 38 I8 OF BEL A I A5 - i UL 40 B 0 B 5. AT R #E L BT AS fE
FH 3] DUSE A 30 1) NF-«B {5 5 38 8% 0 30 900 00 R Pk R,
HEMHL AST . BRAb Ik 24 H L 36 A AT 5 3% W1 A0 000 m] i
ERK1/2.p38MAPK .5 {L ff§ ERK1/2. p38MAPK W] {if & 3 P
F closcjun BB 1k » DA 7E 4% sk K F- P8 45 v-GCS mRNA K ik,
i 4T 5 A S R y-GCS 38 . GSH. A9 & B s e,
W98 & 8L, ERK 3 # ml LLge CAT Frim il , midi b CAT 7]
DA/ NF-«B B #iE 0, A 520 W% 51, 1w g Ak & ) L i
W MAPKs il NF-«B {5 53l % . 2 3 & ERK1/2,p38MAPK,
INK NF-«B {55 8 (1098 B2 1k K 7 38 . 25 7 8 6] 571 = 1) 1
T UG 2 B, ERK1/2, p38MAPK  JNK, NF-«B {5 5 &
F 11 R A K - A5 31 OK [R) R B A 1 1 O 2 B — 5 A R K
.

o5 TR E N R ATRERT AS (9 4E AT AR R 8 i s
I 1 A 7K - 5 42 w5 e A0 B IS D . R AR 4R B I O TR A A
MAPKs I NF-«B {5 5 i #% 1 800 % SE A

£ % 30k

[1] Nakaya N,Mizuno K,Ohashi Y,et al. Low-dose pravasta-
tin and age-related differences in risk factors for cardio-
vascular disease in hypercholesterolaemic Japanese: analy-
sis of the management of elevated cholesterol in the pri-
mary prevention group of adult Japanese (MEGA study)
[J]. Drugs Aging,2011,28(9):681-692.

[2] Shepherd J,Cobbe SM, Ford I, et al. Prevention of coro-
nary heart disease with pravastatin in men with hyper-
cholesterolemial J ]. Atheroscler Suppl,2004,5(3):91-97.

[3] ZEsbk, SEfde g 28 AT, 45, va B TR0} IR 3% e Bk v 6/ 2
LT A S S S KR R R AL A AL T ], b [ 20 4 T AR
5% ,2012,16(20) :3690-3693

[4] ZORJA B A w55, A 0™ BEXT 5 30 ik 38 A 1 1k A
AUAMA I hs-CRP AN SAA F52 M [T, 55 55 W K B5 2 B
4 .2007,167(13) :1537-1538.

(5] JBEMR MG, 2Rk, 45, 2 B iR m B B i
TR BRI A A RPL R BT LR ], B 3R 5 M —
EERYRELRAFSFETERISH - RERL
2. 2010.

(6] sRar B, GRS, 2 BT 6 g i I 6E A B it A X 35 1
5 S FLH A LI, B 25,2006 ,28(2) :260-261.

[7] Shen M,Wu RX,Zhao L,et al. Resveratrol attenuates ische-
mia/reperfusion injury in neonatal cardiomyocytes and its un-
derlying mechanism[ J]. PLoS One,2012,7(12) :e51223.

[8] Brito PM,Mariano A, Almeida LM, et al. Resveratrol af-
fords protection against peroxynitrite-mediated endothelial
cell death: A role for intracellular glutathione[ J]. Chem
Biol Interact,2006,164(3):157-166.

[9] Watanabe Y, Watanabe K,Kobayashi T,et al. Chronic de-
pletion of glutathione exacerbates ventricular remodelling
and dysfunction in the pressure-overloaded heart[ J]. Car-

diovasc Res,2013,97(2) .282-292. CRES 4174 51



4174
VAR 190 G 38 % ) TR 22 SR P B R IR ST LS 2 R D
TR 25 WK A 32 TS5 I R 40 T O s FUR AR 1 20 T HL R R

ARELHR e,

AW K B DRE2 K& [ 7% A 61 T B 1Y) 14 Y5 T2 B RE )
BRF B AR, 2 DRE2 3[R Z4% A il 2 1 BF 4 A8 2 0 40
P . 1 AR BB B L 5 7R DRE2 R AT RE S 55 P9 5T 9 17 98 1)
PR T REAE N I N I PR R s A

F 5 & A N 5 I 7 35 I o 4 Bt 400 e 8 i 2 A — Bk
A B N A0 R AR O T — R
DRE2 J: P 24 4 ok W H: 76 & ﬁiﬁﬁ?ﬂ’]lﬁilu??ﬁj:ﬂ’]lﬂ
T BRRE T K B A AL 5 5 AR A i (B — > R R 41 AE
FE T 22 1l JIT A 43 4 18 58 1) U8, BV ™ A F Al I i S O 6 4
ﬁ%ﬁm'TW%%’E%ﬂﬁunwn%En‘ DRE?2 3t [N B 4% i £

P PR B 52 i i B A T B A BB PR L R W] DRE2 B &
5 G T X A 8 2RI 0 P B i S A L R

2 L iR . DRE2 5 K 7] R84 Sy I BE 4 50 0 37 38 19 £ R 4%
BRI o 11 400 P B PR ) R BT 2 1 R R R S S R R Y
il 77 A AR o Xk — 2 B ST P 5 0 7 L 4B R K R
F BT AE LRI SR T AR A .

S E 3k

[1] Zhang Y. Lyver ER, Nakamaru-Ogiso E, et al. DRE2, a
conserved eukaryotic Fe/s cluster protein, functions in
cytosolic Fe/S protein biogenesis[ J]. Mol Cell Biol, 2008,
28(18) :5569-5582.

[2] Beinert H, Holm RH, Munck E. Iron-sulfur clusters: na-
ture’ s modular, multipurpose structures [ J ]. Science,
1997,277(5326) :653-659.

[3] Hao Z,Li X,Qiao T,et al. CIAPIN1 confers multidrug re-
sistance by upregulating the expression of MDR-1 and
MRP-1 in gastric cancer cells[J]. Cancer Biol Ther,2006,
5(3):261-266.

[4] Netz DJ,Stiimpfig M.,Doré C,et al. Tahl8 transfers elec-
trons to DRE2 in cytosolic iron-sulfur protein biogenesis
[J]. Nat Chem Biol,2010,6(10) : 758-765.

FTHRESF 2014 5 11 A% 43 5% 31 4

[5] Vernis L, Facca C, Delagoutte E. A newly identified es-
sential complex, DRE2-Tahl8, controls mitochondria in-
tegrity and cell death after oxidative stress in yeast[J].
PLoS ONE.2009.4(2) :e4376.

(61 7 Wit , X0 . FE 20, 45 TR TR I8 1 5 i 109 B 90 O 0k B it
Je[J]. E PR 44 B 2 25, 2013, 34(1) : 28-34.

L7] Ra. mAEF, S5 5. MR a FAEYFLRIEN
(M. Jb st B2 A . 2005 577-578.

[8] Steffen KK,Kennedy BK,Kaeberlein M. Measuring repli-
cative life span in the budding yeast[J]. ] Vis Exp, 2009
(28):1209.

Lo B KR HE 2 T2 45 BRI B2 BF Narlp 2 5 77 fir 1 45
HL 025 DE 52 L) . 1 /e S 2% Bt 2 4, 2014, 20 (3) : 293~
296.

[10] Fontana L,Partridge L,Longo VD. Extending healthy life

from yeast to humans [ J]. Science, 2010, 328

span
(5976) :321-326.

[11] Wu J,Kaufman R]. From acute ER stress to physiological
roles of the unfolded protein response[J]. Cell Death Dif-
ferentiation,2006,13(3) :374-384.

[12] Lee J,Ozcan U. Unfolded Protein Response Signaling and
Metabolic Diseases[J]. J Biol Chem.2014,289(3):1203-
1211.

[13] Hiss DC,Gabriels GA,Folb PI. Combination of tunicamy-
cin with anticancer drugs synergistically enhances their
toxicity in multidrug-resistant human ovarian cystadeno-
carcinoma cells[J]. Cancer Cell Int,2007,7(5) :1-14.

[14] Huong PT,Moon DO, Kim SO, et al. Proteasome inhibi-
tor-1 enhances tunicamycin-induced chemosensitization of
prostate cancer cells through regulationof NF-Band
CHOP expression[ J]. Cell Signal,2011.,23(5) :857-865.

L1657 %2k A A 1A o O o B o 5 % 2 AH S g LT . AL e
IRYE KA R BL R, 2010,46(4) :435-439.

s H . 2014-04-11 &8 H 1 .2014-07-16)

CRHEEE 4171 30

[10] Zhao J, Qi R, Li R, et al. Protective effects of aspirin a-
gainst oxidized LDL-induced inflammatory protein ex-
pression in human endothelial cells[ ] ]. ] Cardiovasc Phar-
macol,2008,51(1):32-37.

[11] Orr AW, Hahn C, Blackman BR, et al. p21-activated ki-
nase signaling regulates oxidant-dependent NF-kappa B
activation by flow[]J]. Circ Res,2008,103(6):671-679.

[12] Kaneko H, Anzai T, Morisawa M, et al. Resveratrol pre-
vents the development of abdominal aortic aneurysm
through attenuation of inflammation,oxidative stress,and
neovascularization J]. Atherosclerosis,2011,217(2) ;350-
357.

[13] ® /™, 8 & [, v-GCS W {5 5 1% 5 518 2 BH 28 P Il ¢ 9
L] E AN 5 WRHE 3, 2004(6) - 260-263.

[14] Decraene D,Smaers K.,Gan D.et al. A synthetic superox-
ide dismutase/catalase mimetic (EUK-134) inhibits mem-
brane-damage-induced activation of mitogen-activated
protein kinase pathways and reduces p53 accumulation in
ultraviolet B-exposed primary human keratinocytes[]]. ]
Invest Dermatol,2004,122(2) :484-491.

[15] Park JY,Cho HY,Kim JK,et al. Chlorella dichlorometh-
ane extract ameliorates NO production and iNOS expres-
sion through the down-regulation of NF kappa B activity
mediated by suppressed oxidative stress in RAW 264. 7
macrophages[ J ]. Clin Chim Acta, 2005, 351(1/2):185-
196.

e H B 2013-04-10 &[] H #9:2014-07-22)





