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Cytoprotective Effect of a—Lipoic Acid on RIN-mSF Cultured
with High Glucose

GAO Cuicui', TANG Xue'?*, LINYi', CHEN Lili', SHI Yonghui'?, LE Guowei™?
(1. School of Food Science and Technology,Jiangnan University, Wuxi 214122, China; 2. The State Key
Laboratory of Food Science and Technology, Jiangnan University , Wuxi 214122, China)

Abstract: The aim of this study is to investigate whether a -lipoic acid (a - LA) prevents high
glucose-induced oxidative damage and apoptosis of pancreatic islet beta cells. In the present sudy,
RIN-mS5F cells were incubated with different concentration of glucose (11 mmol/L,22 mmol/L and
44 mmol/L) in the presence or absence of 200 wmol/L a -LA for 72 h. Then,cellular reactive
oxygen species (ROS) levels, malandialdehyde (MDA) levels,total antioxidant capacity (T-AOC)
and superoxide dismutase (SOD) activity were assayed with the appropriate test kits ; mitochondrial
membrane potential was detected by flow cytometry;relative genes levels were analyzed by reverse
transcriptase polymerase chain reaction ; western blotting was used to determine protein expression of
GSK-3B and p-GSK-33 (Ser9). The results show that a -LA significantly reduced the MDA
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formation and inhibited the ROS production induced by high glucose, whereas increased T-AOC and

SOD activity. Additionally,a - LA induced membrane depolarization and increased mitochondrial

membrane potential. These effects were mediated by Bel-2 associated X protein (BAX) and B-cell
lymphoma-2 (BCL-2) expression. Western blotting indicated that a -LA inhibited GSK-38 by
increasing p-GSK-3B  (Ser9) level. Therefore, our data suggest that a -LA can effectively attenuate

high glucose-induced RIN-mS5F cell oxidative damage and apoptosis, by mechanisms which probably

involves the inactivation of GSK-3B8 by phosphorylation. These findings provide a new

interpretation on the role of a -LA in the treatment of diabetes.

Keywords: a -lipoic acid, glucose , oxidative stress, apoptosis

e IWE B R B AN A 8 A5 R A DR e & A
1) B AT e A R W A B S B i P R R
G5 PR RGO A, DT i AR A AR 45 I 1) fig A2
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a5 SE AL W) AL T (SOD) (A - (MDA) B TR
fLRE J1 (T-AOC) 5 & , mg ot 2 iR W) TR A 52 i
Il s Trizol, 2 Y6 Ye Al SBY, 3£ [H Biomiga 23 H] 7
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ST el . Spectra Max M5/MS5e [ b5, 35
Molecular Devices 23 A il i& ; 7900HT Fast Real-Time
PCR 1%, [ ABI 22 m) i1 ; FACS Calibur 3 X2
LA, Z&[# Becton Dickinson 2 & il i& ; Fluor Chem
FC3 BAL 22 G UR 53 &R 48, 55 [H Protein Simple
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1.2 ZHAEEE3F

RIN-m5F 3555 T & R 5348 10% FBS 100 U/mL
T 2 M 100 pe/mL & 5 R 1Y RPMI1640 £ 5+
H, AE37 CHURT 8L 5% CO, R FR M vh B 9% 15
M 2 80%~90% A i, LA 5T & 435X 0.25% 1 &
1B AL 4% 122 IR HAB AR RS 3%
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14 FHEEBEHE (ROS)ME

N3RPT 96 FLARL, 202 S AR BRIA] | 2B
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PRIE I 90092 Wl R +h 92 w2 (0.01 mol/L PBS){H
VRN AL 2 Yk, RPMI 40 it 24 i W F K 1 24 ik 20 i
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1.7 Real-Time PCR # il 48 i /5 48 5 & B mRNA
RixKE

Trizol 342 HUAN A RNA, HL 2.0 pg & RNA,
2 5N eDNA (20 wL WK £ ), —20 CIR-AF
PCR ¥ 34 454 . WiAs 4 95 °C,5 min; 281 95 °C 20 s,
Bk 62 °C 30 s, ZEfH 72 °C 20 s, i A 3£ 2 k40
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Table 1 Sequences of the primers and annealing temperature

IR KR EE/C

sense: 5° GGGTCAGAAGGACTCCTATG 3°

B-actin 62
antisense: 5° GTAACAATGCCATGTTCAAT 3’
sense: 5’ TTGGACAAAGGTCTTCCGGCCC3’

GSK-38 62
antisense: 5’ TGCAGGTGTGTCTCGCCCAT3’
sense: 5° ATAGCCCGTGTTTGTAAT’

BCL-2 62
antisense: 5’ TTCCTGATAGGGTAGGTG3’
sense: 5’ AGAGGCAGCGGCAGTGAT3’

BAX 60

antisense: 5’ CGATCCTGGATGAAACCCT3’

1.8 Western-blot #ill GSK-3p & H Rk F

25 21 20 B 4l B BT, BCA B E BRIk
JE o # RS AR 40 pe/ LS, B 4k 12.5%
SDS-Z P4 s Bt e (PAGE ) 8 e FL Uik, > 17 15 % 2R 1
Ji % PVDF B, 1RFR 5%k 5% BSA TBST 7 % i
Z M F A 60 min, GSK-3p Fi ik (KB 1:
1 000) ,p-Ser9GSK-3B Hi & (& B L 1:1 000),4 <C
WE R, VRRE ZPIE R T 60 min, 265
B, UK ER 5 BT R 485317

1.9 HIBLAES5%ITHE

& M1 SPASS17.0 Gt i A4 %o £ 4 i 47 AH OC 14
G381, I /E Duncan 2 FLEE  SCR S T v+SD %
7 KR P<0.05,

LR

21 o-LA XA ROS HIE2MH
Wi 5 6 280 W 0k B B 1A, A ROS K F- 3% 7 T
&, H 2% 5% (P<0.05); %1 200 umol/L a-LA
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2 AKX 22 mmol/L FT 44 mmol/L, %5 %5 #¥ 41 ROS
JKF- (P<0.05) , H 22 mmol/L % 75 B4 46 7] %k & % 1F
WA, A 1 R,

251

FIXTHIROSIK -
5 & B

o
W

(=}

22 44
AR E /(mmol /L)
Bl 5200 pmol/Lo-LA, [ 75200 pmol/L a-LA

11

1 HAWEBPEFFER ROS KEHFIN
Influence of «-LA on ROS and the viability of
RIN-mSF treated with glucose

Fig. 1

22 #FE SOD &M MDA 7K UK T-AOC =4k

Wi 25 ] e T B ARG i, 4R P MDA 7K F-
Z T (P<0.05),S0D T-AOC i 3 F& A% (P<0.05) ;
M oa-LA T 100] 2% $2 5 4 20 SOD i ¥ (P<0.05),
22 mmol/L 7 % Wi +a- LA 4 n] K &2 2 1E % K i
A, N «- LA J& AT #2 55 22 mmol/L A1 44 mmol/L
AL T-AOC 7K1, B Ik MDA & & (P<0.05), %
B LA R 8 R AT i A 1 S T 38, D 2,
2.3 #4if BAX #1 BCL-2 mRNA Ri&KFRITH

Wit 5 48] 2 B VA B2 (A 38, BAX mRNA 336 7K F
% I (P<0.05),BCL-2 mRNA ik /K B & F
P (P<0.05) ; %M o- LA J5 v 78 — % 72 Bk &
22 mmol/L Hl 44 mmol/L, #j % ¥% 21 BCL-2 3 ik K
-, BRI BAX £ 5K (P<0.05), 3£ W] LA H A —
SEMIPTIH TR an sl 2 R,

Fx2 HEMK MDA .SOD #1 T-AOC 7k F ALk 5
Table 2 Effects ofa-LA on MDA content, SOD activities and T-AOC in RIN-m5F treated with glucose

SOD ¥ £/ (U/mg)

T-AOC 7KF/(U/mg)

MDA 7K/ (nmol/mg)

11 mmol/L, 7 %3 19.83+1.98¢
11 mmol/L 4% #5+200 pmol/L, a-LA 23.45+1.96"
22 mmol/L 7 % 14.03+0.96
22 mmol/L #j % #+200 wmol/L a-LA 19.20+1.43¢
44 mmol/L 7] % H 9.32+1.32*
44 mmol/L % #4200 pwmol/L a-LA 15.33+1.68"

mRNAZKF-(FHAT T 11 mmol/L A %5 4)

BAX BCL-2
T 11 mmol/LAi %%, B 11 mmol/L4i % #+200 pmol/L a-LA,
I 22 mmol/L 4§ H, Bl 22 mmol/L# % #5+200 umol/L a-LA,
I 44 mmol/L %7k, MM 44 mmol/L#%7H5+200 umol/L a-LA

2 FHEMI BAX-2mRNA RiZHEH
Fig. 2 Expression of BAX-2 gene in different groups

24 ZPKEEBAMATN

Wi 55 7] 2 A R R R 3, R AR B A B
B (P<0.05) ;0-LA Tl J5 , 45 41 A0 He A8 405 41 2 4
I LS 0 8 2 TR (P<0.05) , HL 22 mmol/L 7 %j
Bi+a-LA 40Pk 208 % /K F, WiE 3 4 s,

1.32+0.08¢ 2.38+0.14
1.42+0.09¢ 2.03+0.09
0.89+0.06" 4.31+0.25"
1.28+0.09¢ 2.31+0.27*
0.42+0.03* 6.19+0.44°
1.13+0.10* 2.53+0.12°

2.5 o-LAF 3 GSK-38 mRNA RiZKFERF
B RB B LK RS

a-LA XF 45 41 40 s GSK-3B 3 [H 7K SF- 1 52 Wi 4
& 5 JT 7~ ,GSK-3B mRNA % 35 7K S [ ] 25 # ik i
T $2 55 (P<0.05) 5 o-LA 190 1T i 25 [ ARG B 452 1
2 GSK-38 mRNA FRik7K ¥, FHrf 22 mmol/L % %)
WL AT R I 2 E KO

Western-blot i il 41l it GSK-38 B2 fb K-, 45
RanE 6 FE 7 Fros, bl R 0 T
GSK-3B Ser9 i i Wi R Ak 7K - (2. 3 A% (P<0.05 ) ; -
LA FHUG, ARG Sex {7 5 0 1R 1L K- ¥ 45
2 TR (P<0.05),

|3 o it

Brownlee 48— HLii == BN by, 76 R PR 555, 26
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Fig. 4 Influence of a-LA to the mitochondrial membrane
potential of RIN-m5F cell
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