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[ Abstract ] Objective; To investigate the elevating expression of Bcl-2 by anemarrhena total saponins
on beta-amyloid ( AB) -induced PC12 cell injury. Method: PCI12 cells were randomly divided into 6 group as
following: normal group, model group, anemarrhena total saponins groups (5, 10, 20 mg-L™"), the donepezil
HCI group. Excluding the normal group, the PC12 cells in others groups were exposed to DMEM containing beta-
amyloid (20 pmol +L."") and anemarrhena total saponins groups (5, 10, 20 mg -L~", the donepezil HCl (1
pmol + L™"). The mRNA and protein expression level of the Bcl-2 were detected using semi-quantitative reverse
transcriptase PCR ( RT-PCR) and western blot respectively. The cell survival were measured by MTT methods.
Result: Anemarrhena total saponins significantly attenuated AB-induced PC12 cell injury, and elevated the mRNA

and protein expression of Bcl-2, compared with model group (P < 0.05). Conclusion: Anemarrhena total
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saponins can inhibit PC12 cell injury induced by AB,;.;, and the mechanism maybe involving in increasing, the

expression levels of Bel-2 mRNA and protein.

[ Key words |

Bl & AR N R AE I S5 4 H 25 & 1k, 2 4R W
SRE B R B N 2 i R Y B DU R OR T, B BT R 9k
1 2R 9% ( Alzheimer’s disease , AD) & TRLH,
2R R B G K2, BT S Ak, A e AR Y
sk, B 24 B4 A 50 2 W A ek i A2 Jr i B A
BTy Rk AW 5E T 7 W 48 A BE AL T )
ABysas P55 PC12 20 ML 405 09 PR 37 4 T, OF i — 20 4R
T HAE AL
1 &

1.1 4ifs  PC12 gk, W A hRBE il Ak r .
4 PC12 422 T 35 3200, R & 10% JiG 4 ifn
7,100 U-mL™" 7 £ M 100 mg- L™ 5 £ 1Y
DMEM ¥53:3% 37 °C,5% CO, 34853, R
ot 50 K 30T A% 40 R AT S 5
L2 350 JREE R AT (TR PH 25 R R 2 e I L4l
JE >85% ), A8, (AL H1H B £%) , Annexin V-EGFP
A e 9 Tk R R & (B T PILEE ) , RNAdso plus, RT-
PCR LA, Bel-2 519, (B-actin 5| ¥ &, K% % E
W) s RPTKE Bel2 ZriREPiiR, DAB i (5357 & ,
1w E ALY AR IC T (DU ) |
2 FHiE
2.1 HifIsra KISy 6 4l I A AR
RUZ HEAR b R AL R R 2 SR T AL, Al
S L B R R I Y A B 4 A T 6 FL K% IR A, Western
blotting S5 i) 40 ML 4 B T 25 em® 35370, A1
A 20 pmol-L™" AB,s VEH] 48 h, FIHEHL i w771
il ERRR 2 AR ST AL A A 5,10,20 mg-
L7VABE SR el 1 wmol - L™ B $h 2 22 45 R 55 F1 20
pwmol L ™"AB,. . B FE W AEFH 48 h,
2.2 EANMETE SR A Ak B EUE KR PCI2
A0fE, A1 x 10°/mL f 5% B B2 Fl T 96 L 41 fg 85 5%
B, K5 9% 24 h JE A& A 20 pmol - L™" AB,, . AR
Ivi) 22 e ) SR S T ORI R R 2 4% IR 5 10 % % 3,
T2l 6 1L ,48 h o 5] E AH 25 BB T MR B S
Ak, BFLIA 20 pul MTT 4k4: 05 E 4 h, 7 L1
Fe I A DMSO 150 pl,37 CHE¥ 10 ~ 15 min,
il AR G 72 490 nm (WG B (AL, ), IF 1153 20 M A7
2%

A7 R = (SCHR A - 25 L A) /(R BRE A - 25 1

H A) x100%

anemarrhena total saponins; Alzheimer’s disease; B-amyloid

2.3 Bel2 1) mRNA FEiE254k  #2 B8 RNAiso Plus
ViU PR LR RNA U 28403 6 0 B TR A,
Aggo s BU Ao/ Ao 7E 1.8 ~ 2.0 FF 5 EAT 5250, T 1A
BORNA ¥ E. 351 % F % Bel2: Forward 5'-
CTTCCAGCCTGAGAGCAACC-3',
CATCCCAGCCTCCGTTATCC--3" (430 bp) ; B-actin;
Forward 5'-TGTATGCCTCTGGTCGTACCAC-3',
Reverse 5'-ACAGAGTACTTGCGCTCAGGAG-3' (592
bp) . 94 °C [ ¥ 2 min;94 °C Jz Jif 30 s,65 °C J2 Jif 30
s,72 C W 1 min, 30 NE¥; &5 72 C M 5
min, PCR ¥ H 1. 5% B 3% N5 A &8 e 43 55 &6 I
VR BE N L UK A Y B, WD-9413B E i A5 43
FrAGHEATHI IR, I Gelpro 32 #1 4, X% T H iy 5 K]
KN 2 B-actin (-3 A 4TI &, IF 35 H i 2
IS 0F-35 A () HG A, 1% HGAE W Y 2 Bel-2 1Y
mRNA F kK-,
2.4 Bel2 ERERLZL & 1% PMSF f&E
12 f R B TR 11, 4 BCA 25 110 7 il I 45 X
YR AT . FR S 2 12% 1 BE R LTk 43
B B K RS T B DR — B (bt
KB Bel-2 ZrBEdTiA 10100, fedit K . GAPDH £
FEREPLIR 1:100) iR FEIE 2 h PR, 5 BIR A L
1: 1 00044 Lt FH 8 P19 8¢ 1) — B s TR L, =8 UL
%2 h Y, DAB &, H 4, H Gelpro 32 # {441
B, BT 4541 B8R A S0 359008 B (B A,
% A B 2 H BB R IR IR
2.5 geit ik RJH SPSS 18.0 Gt & 418k
PRI x = s om0 AR H AR B B 2R 7 2250
PR LG, SR A S 20 AT v 10 R0 ) B ik 0
WS B () A M, L P <0.05 Ry iM% 5,
3 &R
3.1 X ABL,s i S PCI2 4IRS s2 M gk 1
Fian, FOE & 41 b %, B R 21 40 i & ) S R G
(P <0.01) ; FIBLRIZH A, FnBEAIG v | o 591 o 20 40
JiL 3% 1 3 Th e (P <0.01), I 52 30— & 57 d 4R
KR R FIRFFAMMIE BB ETE (P <
0.01),
3.2 X AB,s 1S PCI2 40 Bel-2 ) mRNA ik
A sEm i 1 IR 2 BT 5 OE R AU B
AIZH Bel-2 () mRNA 22357 B L (P <0.01) T
- 209 -

Reverse 5'-



19 B 12 1
2013 4£ 6 H

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2013

Vol. 19 ,No. 12

F1 MBREFEI ARy, FS PCI2 HIEHEIHME (2 x5)

| . A R %
/mg-L"~

EH - 0.531 £0. 049 100 =0. 09

ey - 0.344 +0. 022" 65 +0.04"

JRE B A 5 0. 447 +0.016% 84 +0.03%
10 0. 465 £0. 043" 88 +0.08%
20 0.472 0. 023> 89 +0.04%

HREERFY 1 0.456 £0. 038" 86 £0.07

F: 5 EFALK P <0.01;
PP <0.01;Y WA pmol - L7 (K2 ~3 ),
4T A SRR AL A B EEA (P <
0.05), FIELMER L RIRFFLA L, 3 NMAEEAE 552

M 2z (8] T % S

M 1 2 3 4 S 6

600 bp
500 bp
400 bp
300 bp

200 bp

Bcel -2
430 bp

100 bp

600 bp

500 bp - actin
400 bp 592 bp
300 bp

200 bp
100 bp

B Bel-2 (LK R B, R B B-actin 1Y LUK AR
M g Marker,1. 1E341,2. #8243, %185 mg L™ 41,
4. JHE 10 mg-L™'41,5. I8k 20 mg L4,

6. ThRZZMEF | pmol - L' 21
Bl MBRABREI ABu:BFSW
PCI12 4 Bel-2 mRNA 3 3% #) 8

R2 HMBREBEI ABssFSH PCI2 Ak
Bel-2 mRNA RiEH 0 (x £5,n=8)

5k R4 LY P < 0.05,

2] Bel-2 3 FH/GAPDH & V39 A 2 B F A, &£
WIH ik 35 B IG5 18 W 41 e B0y B 35 1k 25 S

(P<0.01), 7fif 4 /T T4 58RI 2 A0 L 3 A I 3
FHE (P <0.01), 5#HMREZERFHL,3 DAEE
I EFENEER
marker 1 2 3 4 5 6 marker
43 kDl . o =
34KDp o
26 KD ™ ais wne —— —

o Jo i e o Bel-2 mRNA/B-actin
/mg-17! - 34 2% B
1EH - 0.476 +0. 072
i - 0.316 =0. 026"
HEE S 5 0. 500 = 0. 089*
10 0.539 0. 044"
20 0. 423 £0.076%
2 R 1 0.469 +0. 047"

3.3 X AB, 1S PCI2 4 rf Bel-2 2 4 ik K
SFEysZmE AN 2 MR 3 iR 5 OE R AR L, A5 A
- 210 -

17 KD
B2 MBREHEX ALk ESH
PC12 fiffirh Bel-2 EARIEH M
R3 HNBEREHE AL, ES PCI2 4
Bel2 EARIEWEIN(x £s,n=4)
Sy JRE W E / mg- L~ Bel-2 1% 25 &
EH - 0.14 +0.02
LAY - 0.08 +0.01"
HIBE B AT 5 0.17 £0.01%
10 0.19 +0.02%
20 0.13 +0.01%
N EZ S S 1 0.15 +0.02%
4 iFig

B 7R T B S — Pl & T2 A 0 DL AT
f%jﬂi%%ﬂé@éﬁu%ﬁ“ﬁ%”{‘,ﬁrl*l:“@
%ETE%‘@‘;’E% Sﬂﬁﬁﬁh, TR RO R

o HURRHE Tk 4 Bt 1 B I 45 A Bt
ﬁﬁﬂﬂt'ﬁéinLE PE Pk FE R R EOEE M AD 1) &
BT PRI ML, s 7 78 i, i PR ML A 2 R S T i
A M bR SR 2 0L, MEUE P E  HAC Yﬁ“ LR
FobR o I P8 L L B AR R IR AR, 2
FEMEOR KR, SR R B, 2 H
B AD 2R AL . AT LM EE R AD R
T EBEEOE R 2 — 0 A WA A
TIge 77 1H AN O 2 B E A, i RIS i A
&R SR ST EARESAY, O &k
2 1 T el ic iz e

IUARHEIE & I AD HRRAE 4 9 B 50 A% Sy fii b 28

20 i A1t B B-VE A A 2 1 (B-amyloid , AB) I L
() & AF B (senile plaque,SP) i # £ 50N tau M
S WA TE B £F 4 g 25
NFT) ﬁﬁ&ﬁﬁ%ﬂ@ﬁﬁlﬁﬁiﬁE@Ui"‘ﬂ&%%ﬂiﬁ
20 M £ 8 e R B R e R R g naE T

%5 ( neurofibrillary tangles,



FEHAR, 55 AR B R AT B YE MR 1 50 PCI2 4 Bel-2 335 HY 52 M

AEBER EE AT AB, ABsas 1 AB L, Il AB, L, B
W B Pr B A% O R B A AB KRR 4 1 4 H
PR R AR BT I AB,s s E I8 15 S A A1 By
F2 09 NG108-15 =4 TNF-a IFN-B 25 %8 5iit A F (1) %
ik, KU AB BT AD KT RS etk A E A .
G TP T A K A AR, B R K R A A 28 4 1Y 5E
=1 Yankner 251 SIE W, AB,s.s X 4K Sb B 3 19
PC12 20 fifg S ifg Th #2820 HoAT fh e dg bl gkl I
AB & T rp B N AR P EE T B G T AT REE T
25, A RS kAR 2 Thak . IR
WFFEUE B, 76 K B P9 i &F 2 1 BRI 2E i g M A2 14
AR T B, B 1 I TR o 2 2 K DR o R A K
BB 2 DAL ROR P S . WRSE R B A
TR Y fede & VD K ELH 2% 2] id 12 6e J1 , ML) AT
RE 5 AP B 5 19 b 2 oo R RG A E. H
LA R 2 4 S 0 B B A8 T Bk AD & b i o R
RRL S NP G2 %1 U Waata R O Ak (0 IS N N
RIZH AR T HIBE B A X T AB,sss 15 T (1 PC12 A
TR AP E T E — 25 45 2% HX BT 2 9 28 8K 1 3
SEAILD , X IF % B 1k B 2R ok 16 8R0S 11 vh 25 25 L
HEEE L,

Bel-2 3 DA J — b o 22 14 U9 S 9, H A & B
Y0 8 T 3 AR P ) e B G R T R R Bel2 &
T %K TR IE R AR] 43 R P2, —J2 A 0 T2 Bl 5
I Bax, Bad 4§, 53 Ah 2 5t 08 T2 % 51 40 Bel-2, Bel-x
& IEWMARFE T REZBOV i R —FE, brid 15
PRI T B R 21 R — > B PR R 4
PAE B A1 1 B 28 IR X — 7 i R R B k2
SN X A0 T B DR R i, DTG 2 5 1 IR L
JEA S5 AT R . 8 BT R 00 B R b,
RE MG D HEATR I, S5 SRR, B & TN Bel-
2 Rk EM Y T 58 AR BE I T BT 0 I
FTAn ML b, Bel-2 A 23 i BE R GA, B HE N Bel-2 XF
T 0 I T A0 R A R — R . AR R AR
SEHY MTT 45 52 R B, A0 BE B8 45 X ABLsas BE IS T
PC12 4l i 76 7 B AR EL A O B B AR D, OF S B —
FIEAKE &, A5EE RT-PCR B Western blotting
R, SIER A, B4 Bel-2 mRNA 18 H
FEIRIKOF- 1 10 3 R REAIR, B UIE ] T AR, s AE R AIK
Bel2 MRk KV, R T AB,sqs X PC12 21 Jfl (1)
PEAR AT BB 28 i P AR BT U8 T8 A Bel-2 (9 35 K F
MAHER . M5B A A M, 4 A>T B4l Bel-2
mRNA 35K DL K Bel-2 2 1 3Rk K71 18 3% Tt
B3 MR ASHEMERRFHALREER., B

PEp 45 B e, R B HRETI S ABLs A SN
PC12 40 M /36 1 B ARAE AR5 nl g 2 i ad - & 40
T8 A Bel-2 B RIBAKE M A EEH .

[ &% 3Tk ]

[ 1] Beydoun M A. Association of adiposity status in earlyto
mid-adulthood with incidence of alzheimer’s disease
[J].Am J Epidemiol 2008, 168(10) :1179.

[2] Tm&R,®oRE, R =, 5. T8 55 8 B0 G 7 Bl R
P RO I PROTFE [ )] v [ 2 4F 2 2% 3k, 2009, 29
(8):2023.

(3] ZBREIEN, L3 FEENE B A B /R 5 B0 B 31
RS LT ] B 82 8 7 ) % 2% 3K, 2010, 16

(13) :227.

(47 08955, 20 X SIR, 4. b B2 i ol 25 15 28 4F 4 S
SlJ]. HEZ £ ,2010,51(7) :651.

(5] 5wy, wh ¥Rz, J0 35 7. B JR 200 BOp o 2= 9 P 9 AL
T[T, e E 22 75 ,2010,25(5) ;743.

[6] Hw4l, EE& T MEWME[M]. Jbat: NRTAE N
MR At ,1989.183.

(7] e, . B R g i B i) 8 1 o 4 2 OF 50
JE[I]. i E AR 24 7R ,2004,24 (4) :377.

[ 8] IBEH, By, BEA . B-FE A8 5 H I 40 i N 75
PE 5 QR PR 3 P AR AL [T Bl 2458 e A4 Ar Bl
£ 1 ,2008,20(4) :593.

(9] GBPRIE, SR, B, %, AB,s s M JONS i B o 22 46 I
Pk NG108-15 Toll #£3Z 44 3.4 FEMm[I].
2By 5 w4k ,2010,16(5) (178,

[10]  BEAESA 00 UK, 1) /0N 04 i ok 22 05 AT 2 HOW £F 2200k
AB 75T N R AE B 5 LB R fb MAPK {55 7> T 3%
AR [T]. B SE 8 7 A % 4 Ak, 2010, 17
(2):143.

[11] Yankner B A, Duffy L K, Kirschner D A. Neurotrophic
and neurotoxic effects of amyloid beta protein: reversal
by tachkinin neuropeptides [ J ]. Science, 1990, 250
(4978) :279.

(12] R, 89FE L, B 23 8. M Bk 2 5 o Il ;i i 9 B IE
R RS R BT R R e [T]. B S — R R R
% ,2001,21(5) .401.

[13]  skyfsR, 2285, P % 6. 0 BF 21 B H 1 ST 78 A pl
SAESWAGIMMEMIT]. B4 TR, 2009, 28
(10) . 1318.

[14] Hsiao K, Chapman P, Nilsen S, et al. Correlative
memory deficits, A beta elevation, and amyloid plaques
in transgenic mice [ J ]. Science, 1996, 274
(5284) :99.

[ TR W]

- 211 -



