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435 MDA 7K 23 FH s (P<0.01) GSH Al SOD 7KV 2 3 B (P<<0.01), 4Py ROS 7K1 83 F 5 (P<<0.01),
MAPET R B EE I (P<0.01), AN p-Akt. Bel-2 SEHFRIE T (P<0.01), Bax fEARIK W L (P<0.01); AL
T PCI2 41/ 3 h, AN LW+ ) MDA /KT, GSH f1 SOD /KT BE = (P<0.05. 0.01); W 51 ARt
PRSI T, FR p-Akt FlI Bel-2 AL (P<<0.05. 0.01), JE T Bax E KL (P<0.05. 0.01). £t MAEEFH
% APBosss 5 T PC12 4 751E, TR GE PI3SK/AKt {5 53l BRI M1 SOD /K1 R IEAE .
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Protection of harpagide on cytotoxicity in PC12 cells induced by Ap,s.35 peptides

WANG Fei, WANG Jian-shi
Fuzhou Medical College of Nanchang University, Fuzhou 344000, China

Abstract: Objective The main purpose of the present study is to investigate the influence of harpagide on amyloid-B,s35s (AP2s.35)-
induced cytotoxicity. Methods Oxidative stress was assessed by measuring MDA, glutathione (GSH), and superoxide dismutase
(SOD) levels. Cell viability was assessed by MTT assay. Cell apoptosis detection was performed using an Annexin-V-FITC Apoptosis
Detection Kit. The production of ROS was determined using a ROS Assay Kit. Western blotting detection was carried out to detect the
protein expression. Results Our studies showed that pretreatment with harpagide could reduce Af,s.;s-induced oxidative stress.
Harpagide markedly inhibited cell apoptosis in a dose dependent manner. More importantly, harpagide increased the PI3K/AKt and
Bcl-2 family protein ratios on pre-incubation with cells for 3 h. Conclusion One possible mechanism of harpagide to improve
AB,s.3s5-induced PC12 cytotoxicity may be through the up-regulation of SOD and activation of the PI3K/AKt pathway.
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p-Akt. Bcl-2. Bax. B-actin fIl GAPDH % 7, F% 114,
F[H CST A+l 1EPifk 1gG-HRP. DAB Ak
e, WIS RIA R AT s APas.as A
12 i34 H Sigma A H] .
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PC12 48 T [E b2 e b i 40 i 2
1.3 &%

B WEE (HAJERE); Spectra Max M2 £ Tjfg
BigbRi (Molecular Devices); iRk 1% &4t (Bio-rad).
2 HE
2.1 MTT 40 PC12 HpatE5E
2.1.1 AN[FERRJE APosss AF PC12 I i HG5E ¥ 52 Wi
HOMBAE K PCI2 400 1X10°/mL, #FiT 96
LA (200 pL/fL). XTHR4L, 1EH3:5E PC12 41,
ABysss ALFEAL, PCI12 41 M BGFRM IS InAS AR i
(1~80 umol/L) ABys.35 A3 24 ho F5Z5G 45 KT 4 h
IO MTT 3R] 20 pL/AL, 4k4:0 5 4 h, s L1,
JIA DMSO 150 pL/fL, ##IK L% 10 min, fF45
i SC VAR S AR ARSI 570 nm AR IR 6 B A
CAED, V540 B AFIE R (S I0 2H A /5 IR AL A {ED
2.1.2 WS ELEFXRT ABosss 145 PC12 4 M 34 5 (1) 5% 1)
OO S K PC12 410 1 X 10°/mL, #FhT 96
FLAR (200 pL/FL) o UG A 20 S 2y Ab Bl XA
IEHRFR PC12 4hf, #EA141: PCI12 4 fudsoadktp
TN ABos.3s (30 pmol/L) AbFE 24 hy W 74 : PC12
AR5 FERC [ IO 30 pmol/L ABys.3s & 20+ 40
80 pmol/L M I, ALBE 24 ho JLAERAER “2.1.17
T, AN AT
2.2 SEREIRARAE

Mo A1 S 25 e PR B X HRAH, PC12 41l i
ANISINIG AT e ABasass BEZUZH, B 30 umol/L
ABrsas: METEHFG. e SRl =4, A 30 pmol/L
APBrs.as M 20 40, 80 umol/L M B,

PCI2 4l 3+ 6 LA (BFFL 4X10° )
24 h, 43I 200 40, 80 pmol/L Wy ELEF, Tl &
3h, BAIFORG EAFAUMAN ABysss 4S5 7 24 he
AR IR 1k, PBS ¥k 2 Ik, BIFAE 500 uL PBS
of, AR B A T A 2 #, 4 000 r/min
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SOD (14 5 4% e R i B kAT
2.3 ROS
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V-FITC F1 PT X044 TS ik 771 G A i 4 A 90 1~
JEERGE A S S 4R I, ¥ PBS TR 2 K, SV HIALE 1 X
ZELT MR, IR 1X10%mL. 500 pL 4 Bk
WS IN 5 uL Annexin- V-FITC 1 10 pL PI, - 25 2R
B 15 min, FJ FACS Calibur 73 A 1585 .
SRR B AR TR A B ! B A 3
Annexin V Fric, YRZEFIG T T-40 8 rT 8% Annexin
V 1 PI A ARIC
2.5 Western blotting A0 8 5 FRIiXT L

B T ANBON HRALAL, 20 M 5340 S 2 b R [R)“ 2.2
T, JBREE I EDTA A4, PBS w2 %, H
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ug/mL 2K FHELATPE SN 50 mmol/L Tris-HCI, pH {4
7.5)7EK 2 30 min, JERORLT) FIETHZE 14 000 X
g B0 15 min, B I3E. FrA/E87E 0~4 0 247,
MR ARSI 1S AR 5X B, b
K7 5 min, 20 pg/fL BFE, 347 SDS-PAGE HiJk,
HLA% 4 PVDF i |, Z3E3 ] 1 h, 2000 1 11000
RPN i, Akt p-Akt. Bel-2. Bax $itfA, B-actin
I GAPDH 73 3EANS, 4 Cidfk. TBST Vil 3
0 MIAT 21000 R BRI A R AR L IR Ll =
Pt 1gG, =i E 2h, TBST YLK 3 X, ECL &%
W, WSS SMREAE M, R Image-Pro Plus
(IPP) A HTEE RS .
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HIE B o, SRR B . 25 LA 1,
ABasas 30 umol/L N4 JAFIE 2 AE 50% /47, Atk
J S SEIG Y R PZIR L AT ABas.ss #1477
32 MABEEX APsss B SHIMRSERIF M

BE I PR FEBE0, 4l Mo f7aE R b 2 Tt
i, AR A AN 43.3%, W AT 80 pmol/L
IR AR F N 83.9% (P<0.01). 45 F LK 2.
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Fig. 1 Effect of AB,5s.35 on cell viability of PC12 cells
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Fig. 2 Effect of harpagide on cell viability of PC12 cells
injuried by AB,s.3s (X £s,n=3)
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BRI LbA, BRI AN ) MDA /K1 i
B, GSH. SOD /K2 T (P<0.01); S84
LA, M R EFZH 40 AN MDA 7K 8 2 BRI (P<<0.05
0.01), GSH /K F-E#ETHE (P<0.01), . milEdl
SOD /K@ T i (P<0.01). Z5RN% 1,

F1 MEE A3 i5S PC12 S W HIR G H 0
(X£s,n=3)
Table 1 Effects of harpagide on parameters of Ap,s.s-

induced oxidative stress in PC12 cells (X *s,n=23)

AR MDA/ GSH/ SOD/
(umol'L™") (nmol'mg™) (Umg™) (Umg™)
pagist 143+1.6  748+46  28.4+03
i ei) 59.8+56" 257+43" 122+14"
WA 20 452433% 421424 146+2.6
40 25.6+1.8% 52157 248438
80 18.7+4.3%  724+37% 262+0.9"

3.4 3F ABsas B FHIZAEA ROS BIFZND

EX A, SR Hrh ROS /K123
Hom (P<<0.01), M EFEEFL ROS K, 2
FEARHGE, 40, 80 umol/L 21 L i 7Y 4] bb g 7 5+
% (P<0.05. 0.01). ZH LK 3.
3.5 X APasss B FHVAMIE T RIS

B AL LA, AR AR 4 A i U T 0 A
(P<0.01); M5 U S 25 PRAIG IR T2 28 01 2 77 At
PE, oL R A S AR A L g 2 S B (P<<0.01).
S5 R 4.
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Fig. 3 Effect of harpagide on intracellular ROS in PC12
cells injuried by ABys.3s (X L5, n=23)
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Fig. 4 Attenuation of harpagide on Ap,s_3s-induced apoptosis in PC12 cells (X X5, n =3)

v ) -

R

WP AR 20 40 80
W B/ (umol- L)

GAPDH il e b

B 20 40 80
1/ (umol L 1)

p-Akt/Akt

Bcl-2/Bax

5
41 #t
11
#t
2-
. #
1 *%
0
POl R 20 40 80
W L/ (umol-L
H##
8
64
44
#i
2.4
kit 20 80

40
5 ELFF/(umol-L )

[E] 5 Western blotting #ll Akt #1 Bel-2 ERRIETL (X £5,n=3)
Fig. 5 Detection on expression levels of Akt and Bcl-2 proteins by Western blotting ( X s, n =3)
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