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Improvement Effects of a-lipoic Acid on Glucose Metabolism Disorder of Insulin Resistant HepG2 Cells

AN Xianrong', GUAN Junhuan', YANG Xiuli', WU Xianjin', LIANG Bing"*(1. Dept. of Pharmacology, School
of Basic Medical Sciences, Guizhou Medical University, Guiyang 550025, China; 2. Key Laboratory of
Environmental Pollution and Disease Monitoring, Ministry of Education, Guiyang 550025, China)

ABSTRACT OBIJECTIVE: To study the improvement effects of a-lipoic acid on glucose metabolism disorder of insulin resistant
HepG2 cells. METHODS: The effects of 25-1 000 pmol/L a-lipoic acid on survival rate of human hepatoma cell HepG2 were
determined by MTT assay so as to determine the concentration of a-lipoic acid. Negative control group, insulin resistance group (1x
10 "7 mol/L insulin) , combination resistance group (30 pumol/L sodium arsenite+ 1 x 10 ~* mol/L insulin) , e-lipoic acid low-
concentration, medium-concentration and high-concentration groups were set up. HepG2 cells were treated with a-lipoic acid for 12
h and then cultured with corresponding concentration of sodium arsenite or/and insulin for 24 h. The glucose oxidase method was
used to detect the glucose consumption, colorimetric method was used to detect hexokinase activity and pyruvate kinase activity,
and anthrone method was used to detect glycogen content. Western blot assay was used to detect the protein expression of GLUT4,
p-GSK3B and GSK3p as well as the ratio of p-Akt/Akt and p-GSK3pB/GSK3p. RESULTS: 25, 50, 100 pmol/L a-lipoic acid had no
significant effect on the survival rates of HepG2 cells (P>0.05), and survival rates of HepG2 cells were higher than 96% , so they
were used as the low, medium and high concentration for follow-up study. Compared with negative control group, glucose
consumption, the activities of hexokinase and pyruvate kinase, glycogen content, protein expression of GLUT4 and p-GSK3f, the
ratio of p-Akt/Akt and p-GSK3B/GSK3p were decreased significantly in insulin resistance group and combined resistance group,
while the protein expression of GSK3B was increased significantly (P<<0.05). Compared with combination resistance group, the

glucose consumption (except for a-lipoic acid low- concentration group) , the activities of hexokinase (except for a-lipoic acid

) low-concentration and medium-concentration groups) and
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Akt (except for a-lipoic acid low-concentration and medium-concentration groups) and p-GSK3B/GSK3pB (except for a-lipoic acid
low-concentration groups) were increased significantly in o-lipoic acid groups, while protein expression of GSK3 B (except for
a-lipoic acid low-concentration and medium-concentration groups) was decreased significantly (P<<0.05) ; glycogen content,
protein expression of GLUT4 and the ratio of p-GSK3B/GSK3p in a-lipoic acid high-concentration group as well as the protein
expression of p-GSK3 in a-lipoic acid medium-concentration and high-concentration groups were improved significantly (P<<0.05).
CONCLUSIONS: o-lipoic acid can improve the disorder of glucose metabolism in insulin resistant HepGZ2 cells, the mechanism of
which may be associated with the increase of glucose consumption, the activities of glucose metabolism related enzymes and

glycogen content, and expression up-regulation of the phosphorylation levels of Akt and GSK3p protein, the expression of GLUT4

and p-GSK3p proteins, down-regulation of the expression of GSK3p protein.
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200 L P A 15 58 2 TE R 25 8 A (P>0.05) , T a- B - iR
500, 1 000 wmol/L £ 4 M i) £7 15 45 &8 25 B AIK (P<
0.05), TEILER 1. PHt, JE 25280 45 25 .50 . 100 pmol/L
VER 0B FR AR Rk
Rl o-FiFEERX HepG2 HAATFFEENF M (x £,
n=3)
Tab 1 Effects of a-lipoic acid on the survival rate of
HepG2 cells(x+s,n=3)

45 WREE pmol/L HiE% %
Bt 100
a-BREA 2% 96.53+4.24
50 96.84+1.77
100 9844062
200 95.61+187
500 $.34+054°
1000 82.10£0.65"
1 SRR R4 g, * P<<0.05

Note: vs. negative control group, *P<<0.05

3.2 a-TRFEEX HepG2 M & #EHREMFERL
m

G BAPEXS B ZH P, J B R AR RS KT 4H 4
Ji ) T 2 B O A S R AR (P<<0.05) , T Ay 2% 21
LA R T R F B (P>0.05) . SECGHRBTA
PO, o= R P sy VAR R 2 400 L %) 7 2 I B 1 38 1
FH T (P<<0.05) , H W25 21 1] Lo 4 25 5 o Ge 127 7
(P>0.05), L3 2,
F2 o-WFEBRI HepG2 MR HEEREMFEER

B (xts,n=3)
Tab 2 Effects of a-lipoic acid on glucose consumption
and survival rate of HepG2 cells(x+s,n=3)

Eitl W pmol/L ARG R, mmol/L THER, %
Bt 251£0.09 100
1x10™ mol/L B 2401 2484029 96.68+3.13
ey Z A4 1974023 99.74£9.92
KA HkhA 209£0.15° 97914435
BRI 100 258+0.18° 98.06+3.84
o BFRRIRIEA 50 251£0.12° 105,15+ 1041
o B ERITREEAL 25 210£0.12 994779
e RPN BRZH LA, * P<<0.05; SIS HGHTZH A, P<<0.05

Note: vs. negative control group, “P<<0.05; vs. combination resis-

tance group, "P<<0.05
3.3 o-FRFEIRXT HepG2 4 i C ¥E# By . W ENER (B E
ez b=

SRR R ZH b, 1 5 AP AL A HhT AL 4
JL A O T PN TR K TR M B B R AR (P<
0.05) SERAHITAL LA, a-Bit=F R = MR 5 AL At 1)
VG | P T R R O M 2 8 3 R (P<<0.05) , TE L
%3,
3.4 a-WiEEI HepG2 HHRaHEERE & 2RI 2200

SRR X REZH b, 5 AP A S A BT A A
IR P R ) S AR (P<<0.05) o HERA BTl L
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Tab 3 Effects of a-lipoic acid on the activities of hexo-

kinase and pyruvate of HepG2 cells (x + s,

n=3)
A5 YR, pumol/L CHRIEE, U/10° cell TR, U/10* cell
[EERape 0291001 287+0.15
G A 0.13£001° 217£0.03°
WA HA 0.2£001° 220+0.06"
BRI 100 021£0.01° 2.76+0.09°
BRI 50 0.15£0.02 2394008
o-BiERITHRIE A 25 0.12£0.02 226£0.05
1 S RAYE T BT L #E, * P<<0.05; HEEAHEHI4 ks, 'P<<0.05

Note: vs. negative control group, “P<<0.05; vs. combination resis-

tance group, "P<<0.05
x4 o-HRFEBRI HepG2 HERESEMF M (X £,
n=3)
Tab 4 Effects of a-lipoic acid on glycogen content of
HepG2 cells(x£s,n=3)

il VI  pmol/L HERAR, 107 pg/10'el
ey 109.12+5.95
[sEi 5100£7.75°
WAkl 52451441
oA R 100 LIS +12.957
BRI 50 85.87£12.61°
o BFRRITRE A 25 81.08:+7.28°

1 SRR A g, * P<<0.05; SEA T4l i, 'P<<0.05; 5

BV BEL HUASE, *P<<0.05; S o B V- FR R BE A LA, A P<<0.05
Note: vs. negative control group, “P<<0.05; vs. combination resis-
tance group, “P<<0.05; vs. a-lipoic acid low-concentration group, “P<

0.05; vs. a-lipoic acid medium-concentration group, *P<<0.05
35 a-WiF B3 HepG2 48 Al H p-Akt. Akt, GLUT4,
p-GSK3B .GSK3p%E B ik /K F B0

55 BT R H A, R S ZEACPTAL A K AL an
Jitl 1 GLUT4. p-GSK3 B 4 1 3 ik /K °F- Fl p-Akt/Akt,
p-GSK3B/GSK3P LB fit 2B Ik , GSK3BA 181k /K-
IR ETE (P<0.05). SERAEHBTALILER, a-fi-riR s
e 4120 M P GLUTA (o Bt =F FR AIG W BE AL BR 40 ) o
p-GSK3BHE 11335 7K Fl p-Akt/Akt (- 2= BRI | ¥k
FEA RSN ) . p-GSK3B/GSK3P (o = B 5 v B2 ZH B4 41 )
FEAE Y B 2 THE , GSK3P (a-Hi > BRAK | H vk 1 24 B A1)
T AR K1 B EFRR (P<0.05) . 5 a-BiFBR AR HE
FELH LLEL , o- B R H i VAR B 4 40 Jif P p-GSK3B AR 1
Rk B E T 5 (P<0.05) . Sa-WiEfR bk
FUHR , a- B = PR e v B 4 4 i H GLUTA 25 [ 3236 7K -
p-GSK3B/GSK3B LB ¥4 i 2 Tt i (P<<0.05) , WL 1,
5,
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Fig 1 Electrophoretograms of the effects of a-lipoic

acid on the protein expression of p-Akt, Akt,
p-GSK3p, GSK3p and GLUT4 in HepG2 cells
of each group

K5 a-TREMIT HepG2 40 il  GLUT4., p-GSK3p .
GSK3B & B & i& /K F 1 p-Akt/Akt . p-GSK3 B/
GSK3BLLERIEMm (X £ 5,n=3)

Tab 5 Effects of a-lipoic acid on the protein expres-
sion of GLUT4, p-GSK3f, GSK3p and the ra-
tio of p-Akt/Akt, p-GSK3 B/GSK3 in HepG2
cells(xts,n=3)

415 WiE,  GLUT4/  p-GSK3B/  GSK3B/ p-Akt/  p-GSK3B/

umol/L  GAPDH ~ GAPDH  GAPDH Akt GSK3B
B R AL 058+051  094+002 0464006 1024005 212025
fAoE < e el 026+003"  0.68+0.18" 093£002° 062+0.04° 0.73+0.02"
WA A 0342002 0.69£003°  087£015°  045£0.06" 0.92£0.09°

098+0.05* 1064001 039£0.13° 095£0.04 3.15+055%
CBERTRIES 50 0671004 108002 0641002 0.66£0.05 159£0.16°
ceBERIGRES 25 0455004 088002 0665029  036+0.07 119£0.11

T 5 B MEXT BREH L8, * P<<0.05; SIEAHCHTA A, "P<<0.05;
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