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I8 T ] 2 200 T BT K T SR A AR Y APP 3K Y R T

®x7, AE, A&, WAR4L"
(FEMHXRF ABESR, 5% K% 830011)

[#E] HBry: WEBIHE A 28 (polysaccharide from Vitis viniferal ,VTP) X} B-TE M HE TR [ 1505 (AB,sss ) 155 PC12 40 i 8-
TE WS BE R AR D [ (beta-amyloid precursor protein, APP) K& [K 3¢ 35 ) 52 0, 48 5F VTP 78 Fi] /R 2% i 2R 95 ( Alzheimer’s disease, AD) &
RHLE HBVE R . 77 3% ARANEE 3% PC12 4L, 43 X HE L, AD BEAUZH (20 pumol-L ™" AB,s s VEF 24 h) VTP IG5 77 & 41 R
TEVR 43R 20,40,80 mg- L', VTP /R 24 h J& K 00 40 B 5 1 A8 S0 1 5 A i (SOD) 3% g (T L (MDA) & 2k A 40 i
R AL, SR 92 I 38O 32 5 PCR (real-time PCR) A3l APP mRNA 35, 858 : 5 1E % 24 M, A58 20 40 fig i 4 & SOD i Jj
FEAR (P <0.01) ,MDA & & APP mRNA £ k34 5 (P <0.01) , 4 g 8 f 45 44 W] I8 554 5 SR B0 21 L 382, 45 24 40 A B v I
SOD {f Jy#3 (P <0.05) , MDA % # } APP mRNA ik FRE(P <0.01) 842 i A0 Hifh o 4518 : VTP X AB, s R 1A AL
B A R VE T, 38 AL FI IR Y APP mRNA 23k, 046 AB T AL, R 47 & 40 i, R B B 7R AD M91E .
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Effect of Polysaccharide from Vitis viniferal on Expression of APP in Alzheimer’s Disease Cell Model
YUAN Fang, ZHOU Yong, SHENG Lei, HU Han-hua® ( College of Basic Medicine, Xinjiang Medical
University, Urumgi 830011, China)

[ Abstract | Objective: To investigate protective effect of polysaccharide from Viiis viniferal ( VTP) on
expression of beta-amyloid precursor protein ( APP) in PC12 cells induced by B-amyloid protein,s s (AB,s545) , in
order to discuss the mechanism of VTP in pathogenesis of Alzheimer’s disease ( AD). Method: Alzheimer’s
disease (AD) cell model was established by inducing PC12 cells with 20 wmol-L "' AB,, . for 24 h and intervened
with different concentrations of VTP (20, 40, 80 mg -L~'). Cell viability was detected by CCK-8. The activities of
dismutase superoxide (SOD) and malondialdehyde ( MDA) were measured. The expression of APP mRNA was
quantified by real-time PCR. Result: Compared with the normal group, the model group showed decreases in cell
viability and SOD activity (P <0.01) and increases in MDA content and APP mRNA expression (P <0.01).
Compared with the model group, cell viability and SOD activity were increased (P <0.05), MDA content and APP
mRNA expression were decreased in VTP groups ( P < 0.05), indicating the relief in neuronal injury.
Conclusion: VTP has a protective effect in the oxidative injury induced by AB,, s and plays a role in preventing
and treating AD by resisting oxidation, adjusting APP mRNA expression, inhibiting AB formation and proteting
neurocytes.

[ Key words | Alzheimer’s disease; polysaccharide from Vitis viniferal; PC12 cells; oxidative damage;

beta-amyloid precursor protein
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FRAVEE B, At s MR BEA ok T ULE M U,
B, % T AD B B 53R 97 0 24 528 4R RO
SO DR 0], BB X AD & B TR BF
GE, KIRGY B FIGTY AD B4R F SR BIF 58 5 5o
BB % (Vitds vinifera ) 73 [H 3277 T 57 s ok 6 %
IV EH S5 L, o 24 A A o R 22— o AR DRAETZH DA B B
I PEICT 205 VB i A N M I, B g LT
A PUEAL PR BN EE DU A B 2 R A T
el AW R AB,s,s (beta-amyloid protein,s ;)
V5 PC12 20 AL 05 i 5 AD 4 OSSR, R0 B
BiH A Z 8 (VTP) Jl o 3/ 1 B-VE M #F Hi 4K = 1
(APP) KIkXF AD (1 O 4 /E HI S AL .
1 ##
L1 2550 B4 A B s 45K A6
D i 5 3 24 245 1 377 , i i 25 W) T 5T P 5K R AU 5T A
Y TE N Vitis vinifera B IGEAT MR 52, X W5 S0 5 X
Jeslifl VTP (4% 2 0l KO3 O 36 A, 5 e
%, R % F| 200710201354 ) , & & N 8.19% , VTP
it 20101025, AB,.s (3£ H Sigma 23 A, it 5
108k4794 | AB, .o 5 T 8 4li /K e & 2 10 “mol « L™,
37 C Ak 7 d, i F RGBS ) , DMEM &5 B 15 9% W
(Hyclone 22 ]) , i 4= ML (BT MU ZRFH 2w | #4A
ey B AR RE (SOD ) 1350 & (41t 5 20120706) , N 1%
(MDA) 35 & (41t *5 20120703 ) ¢ B 5% 4 % A 9 BF
FEPTER AL, CCK-8 A M 350 & ( I LA 9 T
A B2 |, AR1160 ), Trizol ( Invitrogen, it =
50175111) , 33 %% 5% i85 & (TaKaRa, #it 5 D6110A) ,
7t E B (Invitrogen) o
1.2 YAy 3110 BIUKE R — H ARk I 746 (3=
[E Thermo /A &) ) , Heraguard ECO B T1EH (£
[E Thermo 72\ ) , 680 %4> A 3 i Fr 1L ( 35 E Bio-
Rad A 7)), DU800 Y 5% Sh-w] UL 73 5t ' i i (5 [
Beckman /A #] ) ,9700 % PCR X (& H ABI A #] ),
7700 % Real Time PCR System (3£ [E ABI 2\ H ),
JEOL1230 A3 i 155 ( H A JEOL 8] ) o
1.3 4iffl  PCI12 400 (& 4 fb) BHAT # 4  4 ib
20 A S B R T 0 R ) A R
W 1 e [ R 2 B 1 v A A ) 2 B 5 A L A
L35 TR 10% K% B 4 1L 1% XAt ) DMEM
e M RE FRW B IR A5 37 °C 5% CO, B KW ,2 ~
3 d &40,
2 JiE
2.1 Ay T PCI2 45 f i 5 AD BERY B
7 PC12 40 2= X B A K, 3R T 96 fLAR, 5 4L
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5 x 107 AN4HH, 15 5% 40 M0 BE IS, I A% 0,10,
20,30,40 umol-L™"AB, ., , 4k 4L 15 3% 24 h J5 CCK-8
T 7R 5 e 0 24 P 3

2.2 AD BEARUN M IS MR . xERCE R
PCI2 40 g 5 x 10*/mL 3 Ff F 96 FL 4, 4 fL 100
wL, 15 75 Z 0 RE 6 R A A A S 6 4H (20,40,
80 mg-L™~'VTP) & ¥k 5 G fL, L4 4 m A VTP
AL B 4 b J5  BRXT B AP BTN ABys a5, 1 2 A3
JE 4 20 wmol-L™" 4kZ: 15 5% 24 h, CCK-8 7] & 16
T PC12 20 a3 1 o

2.3 4 BEAR ARG xR KB PCI2 41 i
5x10°/mL 3R 5] 6 FLAL, A FL 1 mL, #% b3k Jr i
Sy AL FRAN A FS , WO AR A PBS U 2 Wk, A Il i
B0 N T RERT [ E A B B AR AS R Y R LY
AL RGBS LSS A, WSS ABys s X A
L Tk 45 ) T R ), D S 25 ke L A5 T AR A
EH .

2.4 SOD,MDA {40 M2 Fh T 48 FLAR, 1 x
10° A/ 1L, 408 37 25 0 BE IR, 2 4 AT AL B (n =
5) W AR AN AR T e, i RO ) & U B SR A ook
JEHKE I SOD, MDA

2.5 AD 4ifig A APP mRNA £k & X4
AR A B A ) 6 FLA, AR FLANMIEL 5 x 10 A4,
P RS oy AL PRAR MG (no = 5) , BT 9F Ak Wi 4 4
Ji, Trizol 3£ LA RNA 54N 66 B 11K 1 RNA
W RE 2l BE . 6 S5 L cDNA In A 9O g i
PCR R Mifk %, R % 4514 94 °C 5 min,94 C 30 s,
57 ~52 C 30 5,72 C 30 5,72 °C10 min,35 PMER
i i GenBank , i H# {4 Primer 5. 0 #1159 /751 ,
F A [ B AR W) HR A R T AT 4\ A . B-actin
K APP B ¥ F %1 4> % % 5'-AGACCTTCAACAC-
CCCAGCC-3", 5'-CGTCAGGCAGCTCATAGCTC-3',
5'-TTGAAGCCATGCTCAATGAC-3", 5'-GTTCATGCG
CTCGTAGATCA-3", ¥ 18 iy H iy 5 K Fr B 4301l ok
362,245 bp, R HI XA fE i 2k A AR 4L H 1
FE RUAH X6 F X A 1) 2R3k 22 AR AR

2.6 Fsibrt RXIEAELL v+ s Roax, ] SPSS
18. 0 FPFREAT G it Ab B, 4108] Fe A ¢ K36, AP <
0.05 B ESAGIT¥E L,

3 #£8

3.1 AB,os Xt PCI2 A0S M 5 i 5 %) B 4140
MBS, ABysas 5 PC12 4 M /EFH 24 h )5, BE %
ABsss B4 35 111 240 355 4 2 ¥ B AKX, 20 pumol - L7
DL VR BE ABys s % 20 A 3 i 43 (P < 0.01) , Ul
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Pl L. AD 40 LKA £ 37 4 S 20 ol - L7 1y
AB,s . VEFH PC12 41 jif1 24 h,

07

0.6
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i 2 D
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0.0

pagiatl 10 20 30 40

Aﬂzsss/um"l ‘L_I

AR P <0. 01
E1 ARERE AB,sss 3t PC12 A FEMMNEWM(x £s,n=5)
Fig.1 Effects of different concentrations AB,;;son cell viability in

PC12 cells(x +s,n=5)

3.2 VTP Xf PCI12 4 s iG MY 52 5 % BRZH [
BRSNS B A0S T R (P <
0.01) ; SHERIZH AR LE , VTP 4% 2H 20 o 3% 1 A 1 2 1%
J(P <0.05) RGN FAHEM:, R,

R1 VIP X AB,s;s B S8 PCI2 HAE M (x +5,n=5)
Table 1  Effects of VTP on cell viability in PC12 cells induced by
ABysas(x £s,n=5)

B W /mg L7 AR HE/A AT 35 5/ %
X H - 0.610 £0.017 100. 00
LY - 0.415 £0.017" 68.03
VTP 20 0. 483 0. 029% 79. 18

40 0.521 £0.087% 85.41

80 0.555 +0. 032 90. 98

TE G IRAM Y P <0.01; SHBAM LY P <0.05,” P <
0.01(F£2~3).

3.3 VTP xf PC12 40 i B il s iy ny 52 xf 2
PC12 20 25 ¥4 1E F , B0 78 21 A%t BECA Lb 2, 40 g A
AR5, A BRI A A KU, 4 M 4 4, B ST PN 2 A
i ik, A A WO IE B, A% N e e B B 22 B R R,
Y B A [ 4, A O, S AN M R T B S L
A% s VTP 21 FIASE 7Y 20 LY A, 4 9 440 e ) 4 ok /0>, 4
EEGBTIER. WK 2,

3.4 VTP X} PCI2 #fifift SOD,MDA {5 85 2
50 BRZH LA, 40 B i) SOD 3% 7 B IR, MDA % & 1]
BIEHN(P <0.01) ; VTP 55 it 41 55 18 A 41 41 L, 48
Jfl SOD % J33% fin , MDA & & W] & BEAIK (P <0.05)
W2,

3.5 VTP %} PC12 4 /i APP mRNA 3 ik i 5 Wi
Real-time PCR 2% % 5 7~ , 5 1F % Xt B8 2H AH L, 45 A

AL X REH ;BRI ZH 5 C. VTP 80 mg- L' 4

Bl 2 VTP 3 Ay FTE PCI2 MM B HME I (E 5 b
45, x4 000)

Fig. 2 Effects of VTP on cellular ultrastructure in PC12 cells

induced by AB,; ;s (transmission electron microscopy, x4 000)

R2 VTP X ABy,s F S HY PCL12 418 SOD i&F#E, MDA & B &
M (x+s,n=5)

Table 2 Effects of VTP on SOD activity and MDA content in PC12
cells induced by AB,s ;s (x £s,n=5)

HB FRE/mg- L SOD/U-mL ™! MDA/ pmol L~
it g - 29.24 £2.03 10.18 +0. 58
LAY - 15.67 2. 13" 17.92 =1. 62"
VTP 20 19.90 £2.08% 15. 14 0. 28%
40 24,17 £2.44% 13.11 =1.08%
80 27.76 £2.10% 9.06 +1.68%

20 APP mRNA KK FRE(P<0.01) ; SEAIA A,
VTP &7 41 APP mRNA £iATE , 27 B #FH (P <
0.05),L3 3,

%3 VTIP3t AB, ;55 PC12 4 APP mRNA #8xt K % 89 %210
(xxs,n=5)

Table 3 Effects of VTP on APP mRNA expression in PC12 cells
induced by AB,s ;s (x £s,n=5)

21 5 S VR /mg- L APP mRNA %} % i5/1%

Xof B - 1.00 0. 00
L - 5.46 +0.81"
VTP 20 2.63 £0.17%
40 0.88 +0. 14%
80 0.79 +0.26%
4 itig

AD (P RFAE 1 00 95 BSOS SRy B S A0 L AR LA AR
R F By 4 2E 4F BE (senile plaque, SP) |, Bt 28 4f Jifg
W E s N tau O B R 2 T £ 4 g8 2
(neurofibrillary tangles, NET) ., H {i, 7£ AD & i #HL
il BT AR Z AR UL, B 2 R AR RIKAR U6 A
AD JE—Fhpf A8 M AR, AR I DL ERT R &£ 7E AD
Kt B R SCHEN K A BT 51 R Y AL R
DA T A B O i R Al 2 A K S S A 2
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Pl T AD, 7E AD KIS ML K 258
FEREWEIE R, W AB i T A ST A AR AR
ARBE G R T 20 pumol - L™ AB, o fE HIF PC12 41 i
24 h, FYHE AD 41 AR AR S 25 S R A5 AR 20 40
M 3% M, SOD & 4 T B, MDA & ft 3% % (P <0.01),
200 60 ok 5 4 B S B 45, 2 B AR AL AT DA Sk OF
VTP {315 FH 9 i 2 35 405 Ak SR

AD R 2 fE R R AR Bl MUK Y
R R A L £ Bk AR RE A
IR 0 e 20 200 AR Y PR R R A S AR B RN R
A K B R RE 5 R, % A I i SR A A AR SURK
A Ll LAt A B 45 5 32 B A AL I 2 I . AD By
S5 A R VDA 56, T 2 AR 4y T
SALE AT ADTY L BB A P S B R
W BA BT ERE . LI R BN,
LT 21 240 Jfd 3 4 S SOD 3 4 F [, MDA & & 14 /&
(P<0.01) , 4 Ak 45453 5 VTP + i 40 i 0% 4 2
SOD & PEF i, MDA & & FRE(P <0.01), 41 g
A IR H 5% i A0 R A Ak A A

AB JEH APP 285 W A% 7 AR BT R &R
JHLJE P 458 47 , B APP 35 PR () ok B 3 ik S AR S 8
AT AB B AE . APP FE LN AD Bk
ST A B2 /N U AT i I8 APP, A 7R A 3
ZREW LB, BB &S FEEH, Bih2E 00
1CRE ST, T /N B AD S5 3 sh AL, 78 AD
TR AME IR 5T % B APP [ 5f B 65k, 3 &
AMAE T, AB AT LLAE R P AN R A1 S A Ak
W AN AB B A BURT R4 AR X ok
W AL, T — 2B B AB W DLAR, dn itk e
BOBPEIRER fE0E AD Bk AR L SR AL I A i S
MRS AB A B, 0BT A N IR IR R 1k
fitg 0 1055 {5 i cAMP, {2 JE APP [ K 4 A A,
APP 23 Wb TS AR . il i i 45 APP (1
ek AR /D 7 A AR WER AB I B £
e, 2B iR AD WA RGE R . A ST i P8O0 i
PCR £ illl VTP Xf AD 21 i #5584 APP J [K 3 3K (1) 5%
M, 45 S 7R . 5 %) BB 4 bb B, B 4 40 g APP
mRNA £k [, A B E 25 (P <0.01), 7/ VTP
RE N 20 e APP mRNA [1)3R35

ZE LR VTP X} AB,s55 155 5 PC12 ZHfi iy AD
B EL AT b 28 A B 3 3 19 5 SOD 3% o | BRI
MDA & &, 2% fif 40 i S AL 48405 , 30 ] PC12 41l jiis APP
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mRNA 1338, 8 AB REVEAE I, AR PP #4200, X
AIRESE VTP B7if AD BFEHIALH 2 — .
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