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Abstract: Objective To explore the effect of Lycium barbarum polysaccharide (LBP) on adiponectin (APN) expression and the
mechanism of lowering blood-lipid and anti-inflammation in atherosclerotic (AS) mice. Methods C57BL/6J mice with normal feed
were chosen as control group. Thirty-two ApoE” mice with high cholesterol diet were successfully established as AS models, and
then the mice were randomly divided into model group and three LBP groups, which were feed with high, medium, and low dose of
LBP. After feeding for four weeks, aortic blood and tissues were collected. Blood-lipid, inflammatory factors, endothelin-1 (ET-1),
APN, AdipoR1, and AMPK pathway related protein expression were detected. Differentiated 3T3-L1 cells were divided into control
group, LBP group, and LBP + BML-275 group. Triglyceride (TG), inflammatory factors, APN, AdipoR1, and AMPK pathway
related protein expression was investigated. Results In mice, compared with the control group, typical AS pathomorphologic changes
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were found in aorta and the levels of TG, total cholesterol (TC), nitric oxide (NO), ET-1, interleukin-6 (IL-6), and tumor necrosis factor
(TNF-a) in the model group were significantly increased, while the protein expression of HDL-C, APN, AdipoR1, PPARa, AMPKa,
and p-AMPK-o and Acyl-CoA oxidase (ACO) mRNA expression was reduced. Compared with the model group, AS
pathomorphologic state was obviously improved in aorta and the amount of TG, TC, NO, ET-1, IL-6, and TNF-a in LBP groups were
markedly decreased, while the protein expression of HDL-C, APN, AdipoR1, PPARa, AMPKa, p-AMPKa, and ACO mRNA
expression was up-regulated. These changes were all in a dose-dependent manner. In differentiated 3T3-L1 fat cells, compared with
control group, LBP enhanced the expression of APN, AdipoR1, PPARo, AMPKa, p-AMPKa, and ACO, but decreased the amount of
TG, IL-6, and TNF-a. Compared with LBP group, the levels of TG, IL-6 and TNF-a was notably increased in BML-275 group.
Conclusion LBP up-regulates the expression of APN and AdipoR1, activates APN/AMPK pathway, plays a role in lowering
blood-lipid and anti-inflammation, and thus relieves AS in mice.

Key words: Lycium barbarum polysaccharide; adiponectin; AMPK signaling pathway; atherosclerosis

2014 FFABRARAR JAEBIRILRIR S 4R H, TR
LB 5 A R BE A8 ARAT et i 6 T (1)
45%. SNKsEFERELL (atherosclerosis, AS) /[l
PRI B BRI R . N
AT ST VLA B FE R AR B B S AT DG IR 1 %6
kM,

IR 2 Cadiponectin, APN, X Fx Acrp30-apM1.
AdipoQ. GBP28), & H1 /Iy 4t I 73 il (1) 40 i AL -
W SRS S, RARIRACH . PTR. Mk
I FRUBNE . G R AS 29,

FAd Z B (Lycium barbarum polysaccharide,
LBP), ettt 247 B MAd 1 I AV 2
—, Bfryi. et bumat. . SRy
SRS BRI . HTR . HEampLik
G35 DA R HUR A4 YR, ZARRIFSY RIS,
LBP AW FEAK & i MhE K SR K, B 23l
SEACRBCIRAS, 128 AS AL T R
PEBEHLAL B A K R P IR 363A, BaE I i 3B 5 bRl
WREE LR N LR N B2 DhfE (k- L0 R
T2, MimE AS P, WA HSIIRE, LBP
Wi B APN KA, FRAIG 2 00 PR K SRR B 3R
HRPURRE P, IR AT SEBL 6 40 i I 1 2
(RFE A, HAT LBP $t AS IOWFFT, L85 T
NEBERETT 2% PLRPUAACFI A JL i T R R IA R AL,
ST, AR R AT 56 LBP 15 APN 2 JRlff)
FHELAE I RS 56 S 5 8 35 v A WA

ASCE SFST LBP X AS B2 /) BRI 7 41 A
AT T APN S A4 JIRIES B IR IR
T E[Adenosine 5'-monophosphate  (AMP)-activated
protein Kinase, AMPK]FT 481k 1) B4 8 58 V) I
A& (peroxisome proliferator-activated receptor,
PPAR) “E[F4IEHYE, BERIT LBP Hit AS HIfE

B
1wy
11 Y REZRT

LBP, Jit %k 60%, T 7524 kA=)
TRAMWAR, -5 20141027,

=Mt (Triglyceride, TG). HAH[HE (total
cholesterol, TC). 7% & g & 11 JIH[#] % Chigh density
lipoprotein cholesterol, HDL-C) ¥l &, W+
VYN A EARA IR A ] 4 E (NO) il
SIHTAFIE AT APNL 141 #-6 CInterleukin, 1L-6).
JilsRg R FE K o (tumor necrosis factor, TNF-o)+
W #-1 (endothelin, ET-1) ELISA iX7I&, T
HHE AR PR A F]: RNA JRIR sk
FEE B PCR AAI&, T KiE TaKaRa A +l;
G1120 HE Zetaiksi &, T kst Solarbio 2+l
APN 3z 14 (adiponectin receptor, AdipoR-1) Hi{& (F
B4 1:500). PPARo fiLilk (R4 1:1 000,
T % [H Santa Cruz Biotechnology /A #]; AMPKa
Ptk B 5% 1:1 000D, p-AMPKo (Thrl72) i
e (MR fE % 1:1000, 8 T-32E Cell Signaling
Technology /A #; B-actin Hufk (Fikef# %L 1:1 000).
B bR d SE PR AR BT R PR (RoREAS E0Ch
1:5 0000, W FAta e AEE ARG R A A
AMPK 1371 BML-275, 14F-3& [ Selleck /A ] .
12 W54

32 18 JHE HEME ApoE /MR 8 FUEA M A
L35 S AR C57BLIGY MM /N, ¥ T Ib it
KLY L, L8P L VETIE S
SCXK (3) 2011-0012, #F%+ SPF Z3R%3,

3T3-L1 Fiyfafiidi i, WyJ-5&[E ATCC.
13 FEUIF

Ti-U B E%E (HA Nikon 2A#); Sorvall



©294

#¥sgdatx, Drug Evaluation Research 25403 28533 201743 A

Stratos Y = 3H A 14 25 0L Heracel 11501 2 — 48 b Bk
i =48 (32 Thermo 4 #])D; 7500 %86 % it PCR
1 ([ ABI A7]); Synergy HT BUfgFR1L (3E[H
BioTek 2 7]); 7600 %4 Al nHr il (HA
HITACHD.

2 H*E

21 ASHERIFEIISHE

EH 8 Ml kL SR 1K) CE7TBL/6I /N ER AT
WAL, A milH E A RE SR 32 H ApoE /N
rfledl, 8 JEJEBENAMI Al /NS 3 1, A
Mg, SR TG A TC Wl s TX AL, Frk AS
R R Tyl 5T

ZJEAE SN B AR S B A B R R A
SR BENL > AR AT 3 A LBP 2 iy P IS
FIE> W4 100, 50, 25 mg/kg, FIE LS
gl 1B, el 8 K. R A ig AT LIk, 4
PARR 2 mL, FELELAZG 4, IR MBI LA T
SRR B AR IK
2.2 FEARYUE

NERZEE 12 h BLE, 40 molkg [ HG 240 ip R
i, TR 53 25 I =B, Bl ki 0.5~1.0 mL.
SR Ks EBNIK P UKA I B K Pk, 3893 Bt 4 27
FTHEH RNA i, R 4% 20 58 R[]
23 HE ##&

[ 52 47 1¥) = SRR AL 2V SR T B i K )
AT s Bl 53T HE B4+, &
BEf K HORIEW. B, BB NS Lk
RS REREALRERE . A0 A% R, g iR
ghian L AR R 4 (.

24 MREMIFESS5S

¥ 3T3-LL BIAE 740 o dae 1< 10° AN /L a5
FEHRN T 6 FLEEFRM, HIE 10%fi6 4 i (FBS)
() DMEM 53 1E 37 “C. 5% CO, &4 FRi%: 45
MK RS 2 d 5, IMAZIRESHN 05
mmol/L ) T i H BRI L 1 pmol/L (1) € KA
F110 pg/mL RS R 53500, 5597 48 h G4k

A REIRIEAN 10 pg/mL £ 10% FBS (1)
DMEM ;78 4k 84595 48 h, 2 J5 & 10% FBS
(1) DMEM #5598 dk a5 9%, & 2 RE#H—xKiFR
W, etk 8~12 d J5, fF 90%LL L 3T3-L1
0 0 52 B R I A0 3 R ] T S B

25 PBERAHRESCIE B LBP R E RYIERE

e 3T3-L1 R4 f% 4 10° AL 3
FERFRIT 96 FLB R SR 24 h, INAKREE A 0. 10
25. 50. 100 umol/L (¥ LBP /1] 48 h Ji=, HEfLINA
20 puL JFER R 5 mg/mL (1 MTT, 4 h 5 FER 550,
FEALIIA 150 uL DMSO, #1753 10 min J51E 562
nm Kb G (A A, RDUA0 S ) AR ik,
TEFRAN P I i ) LBP IR PRI T 5 4S5

Hi AR 3T3-L1 IR D740 i A 5 1% 1< 10°
ANFLEFNT 6 FLER R EEE 24 h, 2 Xt IR4L. LBP
(25 pmol/L) #1. LBP (25 pmol/L) + BML-275 (50
mmol/L) 21, 1ER] 48 h Ja K dlAH AT s
2.6 [MBEFALAAEEFaIMNE

37 C-MR I SR 3 YRR A DU s s 4 e,
1 000 r/min &5.00 5 min, WAERR . sk FIfE
I 0 P 15 S LL 3 000 r/min 540 10 min, WdE
M AIGH M Ei o FH A B gl A Ao B AR if 3
TG. TC. HDL-C /K-, et & i it B 4553l
K& b NO. ET-1. 1L-6. TNF-a. APN /K,
M TG /K1 LLA A o5 78 g 1IL-6.
TNF-0. APN 7K,

2.7 RT-gPCR %1%

FIFH TaKaRa 23 7] ) RNA 3B 7 S B4 il
MM R RNA, P18 K5500 i 7t
FETHIIE RNA (R EE 54058, Fykkaill RNA (1158
HEVE . Al SO R SR O s e cDNA, H
9% E F PCR R & T RT-gPCR. LA B-actin 24
W2, Sl 27245001 APN. AdipoR1 IS
%G A % 1LEE (Acyl-CoA oxidase, ACO) 7t mRNA
HKERIE . SEB ) RT-QPCR 5181t LilgAE T4
FA R JPAIILEE 1.

% 1 RT-gPCR 3|47
Table 1 Sequences of RT-gPCR primers

FEH Em5IY (5°-3) KIEEY (5°-37)
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Fig. 1 Effect of LBP on aortic pathomorphology in mice, as visualized using HE staining
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Fig. 3 Effect of LBP on expression of APN and AdipoR1 in AS mice (X £s, n =8)
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Fig. 4 Effect of LBP on expression of APN and AdipoR1 in differentiated 3T3-L1 fat cells (X s, n =3)

3.3 LBP #i& APN/AMPK i@§%
ANREZMKAL T, SxRAl i, B
AMPKa. p-AMPKa. PPARa [ 1 IA 1T ACO [
MRNA FIA I Z k> (P<0.05); S LLE,
ANFEFHEH) LBP 4 AMPKa. p-AMPKa. PPARa

IR A RIAF ACO [ mRNA LA B (P<
0.05), HEIAIEAHCME, 458 NE 5.

3T3-L1 fEHignirh, Sxaltbi, LBP 4111
AMPKo.. p-AMPKa.. PPARa [ 4 #IE T ACO )
mRNA Fik¥ ] B 7hE (P<<0.05), 455 LK 6.



%tz Drug Evaluation Research #5403 25 38§ 20174E3 H ©297 o

i) e -
RI.S =15 §1.5 §1_5
= = m # =
AMPKa Z10 Z10 10 = E10
pAMPHC ] b PH 2
N =
oraR [ — 05 | £os g0s gos
) <
B-actm;% :’é oLl 1T . <§( oLl [ 4 & ol I = § oll I =1
AR B 2550100 xR B 25 50 100 2 M B 25 50 100 § X R 25 50 100 .= XM BER 25 50 100
LBP/(mg-kg ™) LBP/(mg-kg ) = LBP/(mg-kg 1) = LBP/(mg-kg Y) = LBP/(mgkg )
XAt R P<0.05; SHIM4IAE: P<0.05
“P < 0.05 vs control group; “P < 0.05 vs model group
5 LBP #i& AS /MR APN/AMPK i88% (X s, n=8)
Fig.5 LBP activated APN/AMPK signaling pathway in AS mice (X &s, n =8)
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Fig. 6 LBP activated APN/AMPK signaling pathway in differentiated 3T3-L1 fat cells (X £s, n =3)
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Fig. 7 Effects of BML-275 on levels of TG, IL-6, and TNF-a in differentiated 3T3-L1 fat cells regulated by LBP (X £s,n=3)
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