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Abstract

AIM: To investigate the effect of silymarin and
Polygonum cuspidatum extract on lipid metabo-
lism in mice with hyperlipidemia and the under-
lying molecular mechanisms.

METHODS: Mice were randomly divided into
five groups: a control group, a model group,
a positive group, a silymarin group and a Po-
lygonum cuspidatum extract group. The control
group was given a normal diet, while the other
groups were fed a high-fat diet to induce hyper-
lipidemia. After induction, the silymarin group
and Polygonum cuspidatum extract group were
intragastrically administered with silymarin and
Polygonum cuspidatum extract for 4 wk, respec-
tively, while the normal control and positive
group were administrated with saline and simv-
astatin, respectively. After 4 wk, all the rats were
sacrificed and serum contents of total cholesterol
(TC), triglyceride (TG), high-density lipoprotein
cholesterol (HDL-C), and malondialdehyde
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(MDA), and activities of alanine transaminase
(ALT), aspartate transaminase (AST), and super-
oxide dismutase (SOD) were measured. Real-
time quantitative PCR and Western blot were
used to measure Sirtl expression.

RESULTS: After treatment for 4 wk, TC, TG
and MDA levels were significantly decreased,
and HDL-C levels and SOD activity were sig-
nificantly increased in the positive group, sily-
marin group and Polygonum cuspidatum extract
group compared with the model group (P <
0.05). Compared with the model group, the
activities of ALT and AST were significantly in-
creased in the three treatment groups (P < 0.05).
PCR and Western blot results showed that sim-
vastatin and silymarin had an inhibitory effect
on Sirtl expression (P < 0.05), while Polygonum
cuspidatum extract promoted Sirtl expression (P
<0.05).

CONCLUSION: Silymarin and Polygonum cuspi-
datum extract have therapeutic effects on hyper-
lipidemia possibly via different mechanisms.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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B RBR™. BRAbh, I AeHF 7 3R B HaE
HAT— R ALY 2D Re, WmPTaeEm. i
RECRY < PUMIR . DLk BEILAE . 1697 B PR
GO H B R FI R 32 R I L R A R
HiBax/Bel-2{FRIA LR 5 Sirtl 8 T HIRIE, K
2 5k BRIk AR Th e

1 #RRTSE

1.1 60 HiGVE g 8 SDKIR, MAJii & 150-180 g,
HAS N K R 2 B sh P p I B . 3%, 5
(R BN 3% b AT Zh ) S Be . K TR R
J2 38 Bt 7K T i e AR A 7K T s R AR
R Ry PRALHR U 2 AR AL 3 3,
F AR AR, w R (R K
KA 385 mg), FAAMTT (BN BRIV AR
FRAE, #ib5: 08048, ¥A%: 20 mg, 7)7). MH[A
B, HHEZ4; s fH [E B (total cholesterol, TC). H
M =RE(triglyceride, TG) =% EHEE M (high-
density lipoprotein cholestero, HDL-C)J & i)
YA LR ET A TEARAR L, A
1A Ak i (superoxide dismutase, SOD). P
1 (malondialdehyde, MDA). 7 P4 %5 % Bi(alanine
transaminase, ALT). 7 ¥ % Bff(aspartate trans-
aminase, AST)M & iR 7 &340 H 7 50 R AEY)
TFEWFFCAT. SirtlikF & NSigmas 7 A 7%, 4k
MR NFoitu Ao Scientific instruments/ &
AR PR B TTE 2% NEppendorfA: 77y HL T RPN
1 [F Sartorius 2 7 4 7= (GGTS5002); EIE KR
41 N E Leicals 7 il i& (DM4000BAY); Lk i
B E FRACCU-CHEK Active#.

1.2

1.2.1 s EREARL, 40%/fE i fit e
e I e W R i R ARG S AR R (MO4-F), T
B b 7 3 5 S50 Zh WA R DT AT A R (E E K
G HER54.6%, HEH16.9%, FERE14%, BEEA
10.5%).

1.2.2 D SRR 25 °C, B
M, 45730 B HE AR 4. 8 SD/MR
FESRI IS T 25 T v k) R 77, R 771 wk
ERAEE G, BN NS IR, B
XPREZE . PHVEXSIEZH . pRALSE U A KoK Tk i
R, AR Horh 7S [0 IR 2H gk 22 i 7
ERL, HAZE MR S R, 3 wioR R KL

u A7 5 0

(RCP TSl
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AMPSIi<rtl 4 ==
’ n4 TC TG HDL-C
4,18+ 1.63 0.79+ 0.10 4.02+ 0.90
10.77+ 1.43% 0.88+ 0.15° 2.84+ 0.34°
9.34+ 1.88% 0.77+ 0.18° 3.65+ 0.54°
9.18+ 0.85* 0.40+ 0.12* 3.98+ 0.53°
9.28+ 0.82* 0.30+ 0.08* 4.08+ 0.45°
%pP<0.05 vs : P<0.05 vs .TC: : HDL-C:
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B IMERMTCETG, TCSTGTHE R EIY
SRR ). EBASA UG, FHVELLL T AR mT,
FIE N6 mg/(kged); RALIRIUIZH KoK KT R4
75 LK R #] RGP 100 mg/kg); 25 I IR, HR
Tt HRAH R vk 25 CLZEAROK. 2 4% 25 E #E B 77
BN, 1R, B 254 wk, FHESZIRC, it
KB & A AR BB L.

123 S (DI ShrAREE, AN
TG B DB, 25 AN AR /K12 b5 B kAL,
4 “C¥&H1 h, 3500 r/min 50215 min, 225 H L5
TEHE B 4 w5 i BR IR BRI ML, F RIRE 75 5 55
AR PR M. S50 AR WA SR IS X sh P kAT % SR AR,
AU ST N 1 5 N N s 1= o
SHWIRRAS; (2)i 52 %o FE ZE RN S 56 20 A 45 2H /N R,
M AR AR, #alFR & U IR E T C.
TG. HDL-C. SOD. MDA. ALT. AST.

1.2.4 RT-PCR mRNA  : BE#E4M s, #2
EURNA, [ HicDNA, 51558 L5
5'-CCA GAT CCT CAA GCC ATG T-3'; T4
5-TTG GAT TCC TGC AAC CTG-3'. £ T3l
Y#%1 uL, cDNAERS ul, 2 X Taq PCR Master
Mix 8 uL, ddH,O%ME A 25 pL. FiAEE95 C 5
min; 481494 C 30 s; 1B k58 C 30's; ZEf#i72 C 1
min, FE32MFH; ZORIEMT2 'C S min. Y1
P 5% B RE M SR (55 0.5 mg/L EB®
AR H K. B e AR AT Rk vt e i3 AT W 82 4
8, EE R BER o i 3 A s B H () 2kl fL A 2
PO (A, DAFL A 2 B & H AR L [
R IE L.

1.2.5 Western blot -4 2 i R
S SREAR, NN, SRR E A
SE 5, IS0 ng/fL_EFET-SDS-PAGE, HLK /75
FERES, >l 5 PiSintl — Pl B4 Cid ik, PBSIE
Be3 ik, IOANMRLR 5 E, ECLAR G R,
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I 2 15 B B R AR A CCDRAE EIE 43 # .

A5 HISPSS19.08 4433k 47 77 %
FER S HRETT % 70 BT (One-way ANOVA).
H A Lb i AL SDYE. seiags Rt Pimean+SDFR
7. P<0.05 N2 Gt L.

2 FR
2.1 ARG &5 B vl LU
S KR R I I BB IiE M TCL TG,

JHDL-C/KF 5 IE% 0 4L M th i £ 7 5. %
(P<0.05); mlG2a 25 4L IMIE T CAT G/K T B B
FRE e IR, MIEHDC-C/K P BEH TR
Jg 1t 5 B8 4H.(P<0.05); 7K & i) 25 2 RN B AL HR EX
W) 2HL P 4 IS T C K P48 v T I 0 % TR 4 7 I
F AL (P<0.05), TCIKFHAR T 1EH X e 4
HIRRL 4(P<0.05), M M iELDL-C7R T 1E % %
M2 (P<0.05), SBHMEAM L Z R LG %= X
(P>0.05)(FR1).

22 SOD MDA SeaaE R
B, SR 2GBAMEA . K TR 2 AR R AL HU P 2H
M5 SODF & 235 & T i I LB 284 2H (P<0.05),
HaEax A2 R g1t 2 E . MIMDA
AR T M iR A Y 40, (P<0.05), 525 H
Xof IR ZH T W 4 2% 7 (3R 2).

2.3 ALT AST IR EE IR
B, 4R PRVEAL . 7K A E AR R ALIR B A
MiEALTAASTRZE @& T s lg AR A 52 G
Xt BB 4H.(P<0.05)(33).

2.4 Sirtl mRNA S E
FPCRELINZE R IR 425 Y4 1 Sirt] mRNA
KPR T T R I R 4H.(P<0.05), 575 (xR
HITGH R, K EEZEAFSirtl mRNARE
I8 7K T S O HE A T A T e R I R A
(P<0.05), UiIH/K & A2 4H 2 A T HSirtl mRNA
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payicl SOD MDA
127.08+ 27.57 6.58+ 1.14
110.81+ 8.21° 8.29+ 0.97%
125.42+ 11.26° 6.50+ 1.03°
123.22+ 4.83° 6.58+ 0.71°
121.54+ 4.83° 6.58+ 0.71°
%P<0.05 vs ; P<0.05 vs . SOD:
; MDA:
payc| ALT AST
42.93+ 1.76 26.22+ 3.00
63.44+ 10.37° 47.25+ 47.25°
78.28+ 9.33% 53.33+ 4.28%
83.25+ 4.29% 64.58+ 6.93%
88.65+ 4.49% 64.58+ 6.93%
%P<0.05 vs : P<0.05 vs CALT:
. AST:

RIEACHIIER, FRAIRBA P Sirtl AR

B T e et R 2, % Sirtl B _E AR A
(1),
2.5 Sirtl Western

blot4h B W R A 25 BH AL Sirtl & (A Rk KT
I T 75 I 1M % FR 2 (P<0.05), 525 A xR 4L A
bb = R IEgi2Em X. K KB R A FSirtl A
B vy G =T S = Do (5 4 N S =79 = 11 B (G
(P<0.05), YLEA/K K HE]ZFHHEA NSt AR
EAKFRIVER, PRALSE U2 Sirtl 85 F Rk
KT E e it R4, 5FSirtl A FiE/E
(E2).

3 11e

e i I A2 E T g 7 A s 7 R 3 B o
W —F a2 P T T IR E VS, 0
) S AR AT M A 4 B P A . R R ILUE 5
i R P RO AR, i ML AR, NARARN,
P K 5k 77 BRAR, 335 T 5 SURUE PR B RS AN B0 ik o
PRGN BRI i A K ST X iy v A T O i
I R B A R E R L. HAThiT 2%
YIE AR YT IR IUAE ) B i 29, AT 2524
Y (statins) e 3-F2HE-3- AL % R A B A(HM G-
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1 BYALBIBPSIH mRNAZKIZHZRIA. P<0.05 vs
; P<0.05 vs . silymarin: .

1 2 3 4 5
SO e w— e Sirtl

— e e e e 9CHN

2 ZIRMIBOSMERKENRE. L P2
3: 4 ;5 .

CoA)id J5 g (R4 71, RE8E A7 R 3 AIC e IR [ e
RV 25 5 IR 50 o O ] 52, A G o I B8 098 1) K
I3 SR L. AR S S R A YT A Ry PR P
RGP HEAT I IE.

TR I RS Ee , AH BE AT A A2,
AKCET R R DNRMEHRTC. TGKFE
F R, HDL-C/KPIR 3 Tt &, 1 B /K % i) 25 Al
FERCHR B A B LG 1R A (B AR R K
R AP B R PR LTS R TG, SE ARl
VTFEART GIOAE LSS, X oK K] =R FE AL
Bée A 1 AR S T4 25 24 i B o 5 2 VR R BL
fil. XATRE S AN Z Ry 2% %
JRAISE. 525 xR, BER X HE AL AR LA, /K
TG AR AL B /0N BRI R SO DI )
BEFE. MIEMDAS &S E ML, SODZ
e M A B SR BR R, MDA IR T Ak
PR, A SIS AR R K R B 3R AR R AL AR A 4H
ISODIEMETHE TTMDA & B FEAIG, X egf iR
AN7K R ] ZR A AL SR B mT I I R A E
FNB AR e 48 A %o v AR TR Fr) % A Hh ke 380 41
YEH.

AL TR G 2 s R S, B ORT
W2y, MDA AR R T AN 6 R
A EEIRE, T UM R ERSirtl
T i i IUE R AR R b R 4 B EAE H, AR SCRE
B DASIrt DR g v 2538 M B2 (R A 5, JF

"ZAEE
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FHex E Bk N R — 2 R PEH, (HSirt1 %
KN 8 AR E R, DA R TT AN
KR F XS B2 R A S AR E A R N E
JiR 2R 51 18 77 7L B LA PR 8 405 A 38 1)
P, H R B A B L T b 2Rk
& L Bax/Bel-2 IR IE LR UL K Sirt] 5 3£
KRS 5 AW DR, 05 B0 2R A 1 Th
RN N BRI S AT TR AR S 45 R R B AK K
) 25 H A FESirt 1 RIARIME . XLt 5T
X HUAC 0 ) T AR 9T A EELIG K S

B Wy TR Y AR SR T
R FEA.
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