ERBE?2 EHI FHWE EAAFE O #H2 KBS, EAE 2

(1. , , 214122;2. , 214122)

: A T AR ARF B (lipoic acid, LA) %t & fg B AR SR A AL 38 g XK A4 X A B &
Eeg ok, KA 40 R CSTBL/6 AP R AL K 4 20, 3P AL (JEF BAR), S A5 4 (H 05 B AR,
4 20%05 W5 ), LA 48 (& B8 44 5 31K A 0.05% .0.10%LA) . 6 B J& Ml & s R o fig B s 3 B B K
P Ao dn K ACIE BT IEZE L2 B A& (ROS) K F BT IE 47 B AL B 7 b 5 R A RT-PCR #& ) > R
JFRE Cptla & ApoE #9 %A , 4R £, &5 B R FE ) Kb fig B F 53 b A5 & & f5 8 (LPL)
B Rg B (HL) 7 1 8 % BAK (P<0.05) ; 7% m 0.10%LA T 2 2 A% o fig 5+ 32 3 LPL HL % /& %
(P<0.05), 5 E%aAare, AL f Aol % F 4R A AL AR £ B & 12 B F 4K ROS A= A — 8%
(MDA) 4 & 2 91 & (P<0.05) , ¥ s IR M RAC B3 ; & LA T 2 3% 2% ff BAL 2 3% ,0.10%LA T
1 R A AREB EF KT, SRR FE DRI Cptla &2 2% T ,ApoE R ik B % LA
(P<0.05), M LA TREE M SRS s LR AR AL T/, B, HK B RAFE DA
AR BEAERIKE KRBT, B RIERBFEL, LA TALFh A G AXRMTERKE, K&K

RS R A
o AR R AR BE RE AR PR B S B R B
:R 151.2 A :1673—1689(2013)06—0608—07

Effects of Lipoic Acid on Lipid Metabolism Disorder and
Oxidative Stress on Mice Feed High—Fat Diet

LI Long—nan*, WANG Yan—yan*, YIN Cai-na*, WANG Shu—ping®,
SUN Jin*, LE Guo—wei'?, SHI Yong—hui"?
(1. State Key Laboratory of Food Science and Technology (Jiangnan University), Wuxi 214122, China;2. School of
Food Science and Technology ,Jiangnan University, Wuxi 214122, China)

Abstract: To explore the effects of lipoic acid (LA) on oxidative stress,the lipid metabolism,and
the expression of related gene. C57BL/6 were randomly divided into four groups,control group,high
fat group(HF) and LA group (high fat plus 0.05%LA and 0.1%LA respectively). After 6 weeks,the
lipid level,the activity of lipoproteinlipase (LPL) and hepaticlipase (HL) in plasma were
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determined. Reactive oxygen species (ROS) and the oxidative stress indices of whole blood,
gastrointestinal system and liver were also examined. The expressions of ApoE and Cptla were
analyzed by RT-PCR. Plasma lipid level significantly increased while the activity of LPL and HL
significantly declined as induced by high fat diet,and all of them recovered when LA was added. In

comparison to control,the ROS and MDA markedly increased while the antioxidant enzymes

decreased in HF group,LA group showed the similar trend like control. The expression of Cptla
decreased and ApoE increased in HF group,while LA group reserved all the changes above.

Oxidative stress and lipid metabolism disorder were observed in mice feed high fat diet. LA can

improve liver function by altering lipid metabolism through scavenging reactive oxygen species

Keywords: high fat, LA ,oxidative stress,lipid metabolism, ApoE,Cptla

N ’

(LPL) (HL)

, E (apolipoproteink , ApoE)

, ,LDL .CM
g

o

(carnitine palmitoyltransferasela,Cptla)

[§
o A

, (LA)

[7-8]
b

LA ApoE [Cptla mRNA

’

o

1.1

(T-AO0C) .
(GSH-px)
(TG).

(CAT).
(MDA),
(TCH) .

(HDL-C .LDL-C), (LPL) (HL)

; Trizol ; Invitrogen
; Evagreen : Biotium ;

:eppendurgh ;s ABI-7000 PCR

[1-3]
o

1.2
C57BL/6 40 1 ,
4 ( )s
( ,  20.0% ),LA  (
0.05%  0.1% LA),
1, , 12 h,
(23+2) C, 60%, 6w o
1

Table 1 Compositions of normal and high fat diet

- -
0.3

51.98 32.7 0.29
23 27 0.06 0.06
11 14 0.02 0.02
8.7 5 0.1 0.1
0.2 0.2 0.1 0.1
1 1.02 4.69 20
1.3 1.3 17.17 17.15
2 18 2.81 3.50
0.25 0.2 42 42
.a (mg/0.06 g ):

FeSO, -H,O 15.3,CuSO, -H,0 1.676,MnSO, -H,0 15.225,
ZnS0,-H,0 8.23 ,Na,Se0; 0.028 23,KI 0.040, b

(mg/0.02 g ) 0.6, B, 0.6,
B, 0.7, 3.0, 16, 02, B,, 0.001,
k 0.005, 0.02, D, 0.0025, A0.12,
E5.0.
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1.3
6 ,

ROS , (4 °C.3 000 r/min 10

min) , -20 C
10 g/dL

ROS , =20 C
0.1¢ trizol ,-80 C
RNA
14
141 &0 Z @R a G EKFaE
luminol B-101 , MPI-B

142 hf@apr g biszag
(CAT) . (GSH-px) .
(MDA) (T-AOC),

2 B-actin,Cptla

(LPL) (HL)

143 JIFAE28 28 ApoE Cptla #9 RT-PCR #& |

RNA | - RT-PCR: NCBI
ApoE Cptla
Primer5.0
, 2,
ABI-7000 PCR Real-time RT-PCR
. PCR (25 ulb) : 10xPCR ( 1.5
mmol/l. Mg?*)2.5 ul,,10 mmol/L. ANTP 0.5 ulL., 10
pmol/L 1 pul.,cDNA 2 pl., Taq
(5 Uul)0.25 ul., 16.5 ul.,SYBR green(20x)
1.25 uL, PCR :94 C 3 min,55 C
1 min,72 C 75 s . 94 C 30
5,55 C 455,72 C 1 min
30 o 72 °C 10 min,
Ct Ct
ApoE

Table 2 Sequence of the primers for S—actin,Cptla and ApoE (F:Forward;R:Reverse)

e

F:GGGTCAGAAGGACTCCTATG

B-actin 154
R:GTAACAATGCCATGTTCAAT
F:CTCCGCCTGAGCCATGAAG
la(Cptla) 629
R:CACCAGTGATGATGCCATTCT
F:TTCCTGGCAGGATGCCAGGC
E(ApoE) 270
R:GGTCAGTTGTTCCTCCAGTTC
1.5 3
SPSS13.0 Table 3 Change of body weight
AR 219247 o2
2.1 LA 22.12+1.69° 38.11+2.03
Ow (P<0.05) +0.05%LA 22.24+2.01° 37.04£2.92"
0.05%LA ,
0.1%LA +0.1%LA 22.22+3.27° 34.88+1.47"
(P<0.05), 3, (P<0.05).
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22 LA 4. . .
0.05% LA ROS :
) N NN 0.1%LA (P<0.05),
\ ROS (P<0.05) .
4 LA

Table 4 Effect of LA and high—fat on free radicals in whole blood and tissues of mice (rn=8,x+s)

(10° cd/uL) 0.11+0.03* 0.30+0.09" 0.23£0.05" 0.11+0.05*
(10° cd/mg) 5.81+1.30° 9.85+3.22" 7.06+2.80° 4.92+1.80"
(10° cd/mg) 4.02+1.28* 6.35+0.62" 5.09+0.81* 4.15+0.62*
(10° cd/mg) 4.20£1.50* 8.50+2.10° 5.90+2.30® 4.20£2.00*
(10° cd/mg) 8.71+2.25 20.53+2.65" 16.78+1.05" 9.57£2.50*
(10° cd/mg) 8.04+1.68" 12.23+1.17" 10.04+0.76" 7.97£1.50"
(10° cd/mg) 4.07£1.99* 8.48+2.29" 8.38+1.92" 3.36+1.52°
(P<0.05),
LA 0.1%LA (P<0.05)
5, , , 0.05%LA o
GSH-Px ,CAT T-AOC (P<0.05).
5 LA

Table 5 Effect of LA on liver antioxidant index of high—fat fed mice (n=8,x+s)

AT W) 5.300.50° 2.60£0.21" 3.51£0.73" 5.57+0.58*
GSH-Px/(Ulmg) 5.90:0.81° 2.01£0.21" 3.16£0.89" 5.0620.56"
T-AOC/(U/mg) 1.79:0.12¢ 0.4320.02" 0.79:0.11" 1.510.60°

(P<0.05).
23 LA MDA Al (P<0.05), 0.05%1LA
(P<0.05)
MDA , , . 127 ,
4 = [
0.1%LA S o100 R
MDA (P<0.05), 0.05%LA EE 5t
.L ¥ ; of
24 LA TEHH-E 4r
6 ’ ’ g r
TCH.TG ,LDL-C ,HDL-C O Ewa bem mlse o e
(P<0-05)o 0.1%LA 0.05%LA 0.1%LA
. 0.05%LA . . A MDA
(AD ; Fig. 1 Effect of LA on live and plasma MDA in high—fat
3 s 0.1%LA fed mice
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6 LA
Table 6 Effect of LA on plasma lipid in high—fat fed mice (mmol/ml) (n=8,x+s)

1.28+0.22* 2.07+0.45° 0.87+0.07* 0.56+0.11* 1.35+0.58*
2.00+0.11" 3.43+0.19 1.30+0.16" 0.35+0.06" 4.80+1.32"
+0.05%1LA 1.42+0.29* 2.41+0.31* 1.29+0.04" 0.38+0.04" 2.77+0.82"
+0.1%LA 1.28+0.36* 2.33+0.14* 0.97+0.07* 0.54+0.04* 1.63+0.90*
(P<0.05),
25 LA LPL . HL 12
1.0 +
s LPL HL 08}
(P<0.05), 7.  0.05%LA Kol
E
, ;0.1% 0.4}
(P<0.05), o 0.2f
7 LA LPL HL 0 , , ,
Table 7 Effect of LA on plasma LPL HL in high—fat fed apel R FiflE + FiflE +
0.05%LA 0.1%LA
mice (n=8,x+s) (b)
_ HL/(U/mg) LPL/(U/mg) 2 LA ApoE  Cptla mRNA
0.83+0.01* 0.85+0.01*
Fig. 2 Effects of LA on expression of ApoE (a)and Cptla
b b
i i (b) mRNA in liver of mice fed with high—fat diet
+0.05%1.A 0.70+0.04® 0.65+0.01"
wwsar omsoor ossoor  AAAAAANRRNANAORUUIGRRRANINY
26 LA Cptla ApoE
2 ,ROS , N
ApoE mRNA , Cpt—la mRNA ’
[11]
(P<0.05), 0.05%1.A ) >
[12]
(P<0.05) ApoE mRNA , ° ’
0.1%, o , ,
0.1%LA (P<0.05) Cptla mRNA CAT.T-AOC  GSH-Px
: 0.05% LA . ; MDA ;
207 HL  LPL , 0.1%LA
1.8 ¢ , o LA
o "
ﬁé 12 +
Z 10t ’ ’
Z o8t VE Ve ’
g:i , . TG . TCH
02} LDL, HDL, ,
WU plRA Pl I + i,

0.05%LA  0.1%LA
(a) ’

@  Journal of Food Science and Biotechnology Vol.32 No.6 2013



A BT B e B AR R AR T LR R A R e R AE R

B- o B , 10% LA ApoE
,Cptla , o TG
o ,Cptla 20% 40%  ApoE o ApoE
A , A , VLDL TG
A (ACC) ; , ApoE
ACC A , VLDL TG o ApoE3
Cptla © Cptla mRNA ApoE , ,
B- TG 3
, ApoE VLDL TG
A , 3, LPL TG ne,
o , . LPL o ApoE
) o ,ApoE VLDL CM
, 0.1% LA ROS o , LDL
, Cptla , ApoE ,
B ) o ", ApoE  ApoE
E , ApoE
. . 5 ApoE LDL
N , LDL , ApoE
.VLDL 151 ApoE o
, VLDL TG , , LA
Bl , Cptla  ApoE
ApoE , TG , °
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