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[ Abstract ]
SH-SY5Y cells injury induced by hydrogen peroxide ( H,0,) so as to screen the most pharmacologically active

Objective; To compare the neuroprotective effect of different extracts of Angelica pubescens on

extracts. Method; Different extracts were obtained by means of reflux extraction, solvents extraction or silica gel
column chromatography. Pro-incubation of different extracts on SH-SYS5Y cells for 6 h prior to co-treat with 250
pmol -L~" H,0, for 24 h, the cell viability were observed by MTT assay. Meanwhile, the activity of superoxide
dismutase ( SOD) and content of malondialdehyde ( MDA ) was determined. The expression of brain-derived
neurotrophic factor ( BDNF) and nerve factor-3 ( NT-3) by immunofluorescence was measured. Result; All
extracts showed the protective effect against decrease of cell viability induced by H,0, and there was dose-effect
relationship except the extract of petrdeum ether ( PE) These extracts enhanced SOD activity and lowered H,O,-
induced MDA release. Therefor, they exhibited the similar effect of anti-oxidation; According to increasing the
level of BDNF and NT-3 (94.5% and 97.5% vs. control, relatively) , we found that the PE-EtOAc extract was

better neuroprotective than others. Conclusion; The different extracts of A. pubescens show some protective effect

on H,0, induced SH-SYS5Y cells injury and the PE-EtOAc extract has the most pharmacologically activity.
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SAWTTEHIE G B AT PR VBUR B PR R
ST NI AN T I I e X (0 R
AT A R T A 1 Ik S 3 B HL I £ ) RE A8 BT 3 BT 2K
5 2R (Alzheimer’s disease, AD) ' Hi 4 4k I i
PR FIRIT AD AL Z — o AR A
Ivi) 7 32 B O 3%, A% 95 % £ Tt 45 B, A 3l ik A L,
LR LR ZE L R A i Tk - £ T2 £ TR A0 B O T e i A
JE T A5 2 A [\ 32 B 3 i A4k A (H,0,) BT 3 A
it 28-BE 40 M98 40 LR (SH-SYSY) 4 (5 s
1 #a
L1 25%F 060 A ZREEM T, &R Bk
2y BT AR B E IR R S B Y
IF ) T 4 4R ( Angelicae Pubescentis Radix) , J& IE &
s B R RO R L 3 20 H A5 .

L2 Zifakk A PRBRA0 MR SH-SYSY 20 Ml ik
EHEHER KRS, WRER TS 10% 64 g
(FBS),100 U-mL ' % % fl 100 mg- L~ 5 % %
(1% P/S) 5 DMEM/F12 ( Dulbecco’
Eagle’ s medium/F12) 3% 3% 3£ ( Gibco A H] ), F
37 C,5% CO,-95% =G bR, 43 d Bl
1R, 1 4 M A 4 2R 75 % RS 2 N T 2 1 i A, 12
R, T IO B AR R 40 40 i AT S8

L3 R R4 KA S 95% & B
(20120112) , £ il (60 ~90 C) (20120225) , 2. &
Z Mg (110801 ) , i (20111103) 100 ~ 200 H ## fiK,

s modified

Angelica pubescens; SH-SYS5Y cells; hydrogen peroxide; anti-oxidation; neuroprotective

200-300 H &E K ; MTT (4, 5-dimethylthiazol-2-yl ) -2,
5-diphenyl tetrazolium bromide; Sigma, & [# ) ; SOD |
MDA 35 & (R at R A B WF 5T BT, b ) 5 0 Al O
W22 3% 96 B T (BDNF) 2275 2 16 -3 (NT-3) §i
&, Cy™3-conjugated goat anti-chicken #JEER & 1 G
(IgG ,Jackson, & [H ), NU-4750E — %8 fk ok 55 3% 48
(Z£ [ Nuaire) ; NIB-100F f8] & 5¢ 56 A4 ¥ W60 58 (7
P AGH) s MR-96 A B bR AL (R YN Hir ) o

2 HiE

2.1 PSRRI AL B 4 S LR 2 ke
95% L BE M AR 3 WK, 95% LB 443 A 10,
8,8 fif, Wl K 2,1.5,1 hy HIFIEW 155 95% &
Bt SR O . Wl B 95% B, AR ERF A (1 g TR
HMHYT 1.9 g4H2y) ., BE AJUEBKRERS, 55
TR . W5 TR B o3 ) A i B A L TR 2 TG 45 o
A3 W, BT A I A, & 23980 0] i
LA MEEAABGR T B (1 g TIRFMHNT 4.3 g2k
2)) LROTEABURTE C (1 g TREMY T 5.9 ¢
) . BRI S O TR R, IR AT RE AR
JEMT . A TE- £ TR CBRB RE TR B, )R A5 IR,
FE(12:1) (10:1) (8:1) (4:1) BT AL 70 501 75
FHERY , & EE GBI IR RS
(1 g AP T 15.7 g 4225)

4 A RS AL T Z H R R ( DMSO, 23k i <
0.01% ) ¥ f# , 1] DMEM/F12 15 37 W i 45 Vi i 1F
F SE 5 i FH ¥ 2 32 BCH e
2.2 XPYRMIVE D R SH-SYSY 41 f k1]
10% FBS () DMEM/F12 1537 , W BE 20 jfg 28 1 1L ) il
£l S x 10°/mL 1Yy 240 i B . 1% 4 AL
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100 wLiZFPF 96 fLAR, = 37 C,5% CO,-95% %5 <,
WA 5 24 ho KHNZS, 4 MHESE S A
WRE AR 3 ML, R 3 IR,

2.2.1 ZUfEEYE A O IRAL L 95% LA,
FOMEEL , O TR R4, A k- 1R L R4 (10,50,
100,250,500 mg-L™") M2y Jq 4k£: % 3% 24 h )5, &
FLIN 10 WL MTT Yekl (5 g-L7")  B5Ab$5 35 4 h J5 28
B3 37, W k8% g% 8L, B fLm A 100 pl. DMSO,
495 nm b EREE (A) o

2.2.2 X} SH-SYSY 4l i% Sy pysem  4rdH .25 A
XFREZH  H,0, BERIZH ,95% Z, g4 (H,0, +95% Z,
B R ) , A EEZE (H,0, + A MBI ) , 21
LR (H,0, + R CBRZEWY) ) , A k-2 1R &
B4 (H,0, + £l fik-2 R S B Bh BE VR IR & 9)
WREBCE A 2.1, $EAETINZS 6 h HifR 4 40,6 h
ZE A 250 wmol - L™" H,0, J5 4k 22 dh 4% 3% 24
h, & FLAN 10 wL MTT k(5 g- L") i Ab 55354 h
JE SRR IR W R B AL A 100 wL DMSO,
495 nm M A,

2.3 Xf H,0, 3450 SH-SYSY 40 fif i) #it 48 1k 1E
FH - SH-SYSY 4if g in A AS [] 4 B 4, i ok B Ry
2.2 kil e g R . MR ATEN 6 h 5, A
250 wmol-L™" H,0, 31557 24 h, 40 g F 06 2K 11 i 74
A0 S5 K DR T W, i A B 3R CFT A i O Wi B 3 EP
b B0 2000 remin ' ,5 min, A PBS ¥ 3 Wk,
OofA] b 3 B VE IO 2 2R A 2 e A B, 4% PR
5 B UL BRI 2 SOD & P Al MDA & &,

2.4 HREYX H,0, @ERLH SH-SYSY 4 il (1) bt
FALMERTT 96 FLAR P9 4 M T 4% 22 5K RS 1
30 min Ji7 f§ PBS & ¥, Triton X-100 E & T i& 1k

30 min, [# & K& & 1k o /9 40 2 H $T BDNF $i {&
(1:100) , 4T NT-3 Hirfk (1:100) F 4 CHEF 1%
WHYEL—HiJE, 4l Cy™3 (1:200) S i MH
45 min, V) F Fr A 40 2 FH Hoechst33258 1 DAPI ¥
J%  mounting media $f J J5 75 8] & 2¢Ot 0 G B T W
%%, Image J FF 2 &t 53 #7 o

2.5 ittt Bl x xs Fono LA R
FH SPSS # {4 11. 0 47 ¢ K%, P <0. 05K /R F A
GitEE X

3 &R

3.1 XJ SH-SYSY ZHMl iy 8 PE sz ma i 4% $2
YIYER T SH-SYSY 4 fifd 24 h, MTT £ il 45 R &R
95% £, T A7 i ik 2R £ TR 4L AT k- 2 R 2 TR
W, 55 A IR EEZES .

3.2 S A& R U RO H,0, dERLEY SH-SYSY 4
MI3G S GnE 1B BT AR o AT 45 4 ECHS A0 48 1 AE
T SH-SYSY 4l 6 h J5, 5 H,0, LA #E & 24 h,
MTT #6041 il 15 #7465 3% @, 4 H,0, YE 5 SH-
SYSY ZHMING J) N RE . G 4 Fh o HC) 4 TS AT
Ha5E H,0, FrEl SH-SYSY 4 i 45 40 jo 1% J1. 95%
LA S H,0, 4l #E, >100 mg- L' W25 (5
BRI A, P <0.05),500 mg- L ™" B 2 & IE %
K. MBS H,0, 4l He i, &Sk 41 0 %
XR ., LMOTEA S H,0, 4 H4E,50 mg-L ™' ¥4 2%
S (SR S, P <0.05),250 mg- L BHMRE B
IEH K. AihEk- R OBR4S H,0, 41t , i
WePE >250 mg- L7 HA B EM LR HWE 2 IEH K
o B, ERE 500 mg- L E R 95% £, TELZH FiA I
ik 2 1) T/ e B, B 250 mg- L™ 'VE Sl TR LR 4 A
FriEE- TR QTR TAEM R, WLk 1,

F1 BEAERRYX H,0, FrE SH-SYSY MAXENAMHM(x£5,n=9)

5 1E L U B0 A D AH X

Y B e ) /mg- L7
IEH 4 AR 2
10 50 100 250 500

TG 95% 2 EER Y 1.00 £0.07  0.72 £0.04"  0.74 £0.01 0.81£0.01  0.90+0.02> 0.93+0.03*)  0.95+0.05%
T A Bk U 1.00£0.06  0.70 +0.03"  0.69 +0.08 0.73 £0.03  0.78 +0.03 0.78 £0. 04 0.84 +0.5%
MG 2R 2 T8 3 B 1.00£0.06  0.59 £0.02"  0.63 £0.01 0.70 £0.01% 0.80 +0.02*>  0.89 +0.04%)  0.96 +0.01%

03 A 9l ik - N

B 1.00£0.03  0.78 +0.02"  0.82 +0.10 0.89+0.10  0.98 0.1 1.03 £0.07%  1.01 0. 06>
2 TR ELY)

ESERMAIEYP < 0.01;5 H,0, ALK P < 0.05,VP < 0.01(F2[[),

3.3 MG RBUAE H,0, ALY SH-SYSY 4 iy
FPUEAEARAE I IR TG A SR BOT AR AT H 6 h JF
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4 FpOA [A] 42 O A TS, T WL SOD i M 3448 H, 0,
MUY FE A B2 R &4 MDA & &% H,0,
HREAR, O TR A 22 5%, HoAh 45 435 W5 M 22
o WK 2,
R2 MEFEARRRY H,0, {5 SH-SYSY @K
SOD iE4#1 MDA & 2R M (v £5,n=9)

JB it e SOD MDA
2090

/mg-L~" /U-mg~! /nmol-mg ™'
EH - 48.48 £5.27  2.60 £1.10
H,0, fi - 16.07 +4.64"  4.37 +1.28"

TG 95% Z B4R B 500 32.34 £5.55%  2.81 =1.65%
LT A 9 T 4R 500

MG 2R TR B 250

29.33 +£9.61°  2.91 0. 48>

35.50 +8.12%)  3.05 £0.76%
MIE A0 k-2 TR 2

ALY

250 34.26 +7.96%)  2.62 £0.87

W BDNF
120

—
S N O
S © © O

53
S

(=]

HIR TR AL R % ..

..O

ONT-3

3.4 PRIEAREUYE H,0, WAL SH-SYSY 41 fifg
TR E R MG SRR AT E 6 h If
5 H,0, R 1EH 24 h j5, 555 240 40 i 85 = b i
BDNF,NT-3 3350 & B, 23 0 m A2k 3% 4 B A
] S B 1 I, 95% 0 B | A7 3 Bk 01 9 ik - 2 R
fiegl 5 H,0, 4t 4%, BDNF & & 547 B % M 2%
S, HREIK A 2 0E % K (5 E® 4 i, 205 A
96.7% ,92.7% FI 94.5% ; 5 H,0, A4, P <
0.01) fHZ & BRI X H,0, BT SH-SYSY 41 g 5
AU BDNF & mJCsgm, 4 4525415 H,0, 4
H# NT-3 Sy B2 5% (5 H,0, s,
P <0.01) , HAL A 0 k-2 12 LB 41 v PR &R 2 1E %
WA (HIEWHWLE, N 97.5% ), &k ERrik, i
A R BB vh 20 R 2 TR 40 26 AR 40 1 FH e 559, T
G- R O BR A EGE . WA 1,

..Q

3 1,3)

A. & 41h BDNF ik (L) &40 NT-3 =35 (FE) 5 B A s B & 4 i
HIERWA LY P <0.01;5 H,0, BRI KHE> P <0.05,> P <0.01
a. IEH 45 b. Hy0, BERIAH je. JI5 95% Z W4 HUH) 500 mg-L~"#H ;5 d. f1 M EE3RHLH 500 mg- L~ 41 ;
e. TR ZEEAR B 250 mg-L ™" 405 f. f3 k-2 B2 2, R 4 HU) 250 mg- L' 41
B 1 R Qe mmiERERNYX H,0, {5 SH-SYSY 4N BDNF fl NT-3 @2 &M (x+5,n=9)

4 ITig

BR] 21 7% 163 2R ( Alzheimer’s disease , AD) ™5 5%
) N A AT 9 A 3% BTt , 2 &8 o 2 Ak S O A
FHEF M E SRR Z — BT, R A -
AB) FULE H Iz Nnl, AB il
AN S5 AD K AL LA K Bt A Ak 25 ) T

(‘amyloid-B protein,

AD YR I7 IR TR 78 T 100 AB A AL B3 AT AE = By
A AD By — AT E S AT At A AL R

(H,0,) 1T SH-SYSY 4 fid, 57 48 f 1 e 1
WG % AN [] $2 U % H, 0, Br 2k SH-SYSY 2 g 4t
i BRI VE
MTT 4 0%

LRI ,95% LR, AL, LR
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SR A1 ik - £ 1 £ T 414 SH-SYSY il i 4 ¢
AN AN, AR B TR D 6 h J5 5 250 wmol - L™
H,0, 4k 2 45 [ £ ] 24 h, 3z MTT #9025 51, 500
mg-L™' 95% 2, FE L) ,250 mg- L' 2,k 2, g #E B
PR - £ R £ T B BE R IR & W o IS 2 Sk e
B TARMREE o A ok 28 AR oK Y IR B PR 45 1 (B %
JEE] MTT A6 0 240 10 385 58 70 R B0 R v Fn i &2
M 25 7 A7 AE — 5 R PR, 4 Tk 4% 500 mg- L7
THTE IO T S SRS 5.

PUAALT SOD 1% P A A i 2™ ¥ MDA &%
TR A 25 Wy Pt A AL B S T B R AR . ARSI A
FHT, s AN (6] $2 0y B fg B 2 g e 1,0, BT i
Py SH-SYSY Zififirh SOD ¥ 4 , A & > MDA &
o LM 4 R B X H,0, BT E SH-SYSY i
(ZESEERCSE k(S

MZERNTFEERMNE RGN IREh A EE
EW, FEMMAEERNTAHMEEKKH T
(nerve growth factor, NGF)  Jii & # £ 5 3% I +
(brain derived neurotrophic factor, BDNF) , #ifl £ &
K -3(NT-3) %, CiESE BDNF /KF7E AD i o B
% , BDNF f) #b 7 ] DL gk 3 AD fE R0 ik —
AERTHME X H,0, Prak SH-SYSY 45 475 40 i ) £3 4
VE I, A 52 50 38 0ok 4 922 2 O A B Ak 27 8 W48 T R W)
AL PRI Y BDNF Rl NT-3 363k 82, 45 3 3¢ BH 7 3l ik -
LR TR BE W% Ky H,0, fir B SH-SYSY 45145 h
BDNF I NT-3 & sl >, K 2 15 # K- o

ZE LTk, MiE 2 95% £ BB H, A i ik k&
T < T 2 YRR A 3 Tk - £ TR 2 T8 b 2 0 IS8 BT 43 A [
Y 3 AE MG 3R SH-SYSY 40 it rh H,0, S50 41 i
W T RE, I B A U EAE . A 4L, £
Bk - T2 SR 2H Al 28 LR 4 U T dsc i, LA IR 9 A
P A 27 SR AT BB S AT A7 75 T 0F — 2B Wi ik, (B H
A1 i - £ R £ TR B o B B2 OB o2 ] 7 itk — 25 B
FEMAE BTG AD BRI L AL H $2 4 T BRIe A
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