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[HE] BRI IFRARRERX B IEMFEIR (ABy s ) 05 1 & T iR I VE F S AL . 75 3% : A BALB/ ¢ 2L UK W 52 J2 8%
FERARH 2T, LU Wit At PB4 BRI ZH (7 pmol - L' ABy i) AR R B Z A 251741 (10 ~90 pumol - L") WF & 12 h /K %1k
PO S (WST-1) 646 I 41 i 715 3%, Hoechst 33258/l Ak P IE ( PT) XS Aar 1 240 Jifg 4 1=, Western blot il 2 Ji 2 iR K & @ MRt A
fify-3 ( Caspase-3) £ 1 (1 23K , S HEAR AT I 40 i 9 I Mk 0% (ROS ) 7K 7 ELISA VA4 40 g 35 th 114 3K (IL) -10 Fl Mo SR 5
HF-a( TNF-a) . 258 AR ANMAF T H N 48.5% , 55 % FELA AT L S 35 A (P < 0.05) . 10,30,60,90 wmol-L™" AR HEEK 4424
2H 40 7E 3% FR 43 9 R 60. 8% ,62. 4% ,71.7% ,73. 6% ,FEHL 60 pmol- L~ KRB H[FLL Ik, 60 wmol - L ™' K iR #5258 7] ) B
TR ARy BT M 2 TT I A LTS 1, b 48. 5% 385 71.7% (P <0.01) , Jf BREIIHI M £ on i PR 10 SRR 41 A0 L3¢, R IR 04
T# 11 Caspase-3 {5 %3k (P <0.01) ; FEALAI AP ROS, tH AL RI L] 100. 4% [ 5 64.2% (P <0.01) , SHEAIA A L, 9815 bt 5
K7 IL-10, 452541 IL-10 14 % 634. 8 ng-L ™" F #4448 A T TNF-a F 176.7 ng-L ™' (P <0.01) 518 : KR EE X} AB,, . B i
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Neuroprotection of Luteolin Against AB,,,, Induced Neural Damage WANG Qiu-yue, GAO Wei-zhen”
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[ Abstract ] Objective;: To investigate the neuroprotective effects and mechanism of luteolin against 8-
amyloid 25-35 ( AB,s;5) induced neural damage. Method: Primary neurons were isolated and purified from
cerebral cortex of suckling mouse of BALB/c. The experiment was assigned three groups. The control group, the
model group (neurons were co-cultured with AB,s 5 incubation for 12 h and luteolin administration ( neurons were
co-cultured with AB,,,; and luteolin incubation for 12 h). water soluble tetrazolium sait ( WST-1) method was
used to test cell viability. The apoptosis was examined by Hoechst 33258/propidum iodide (PI) double staining.
The expression of Caspase-3 was analyzed by the Western bolt; reactive oxygen species ( ROS) was examined by
2", 7'-dichlorofluorescin diacetate ( DCFH-DA) assay. The productions of tumor necrosis factor-a ( TNF-a) and
interleukin-10 (IL-10) were measured using enzyme-linked immunosorbant assay (ELISA) kits. Result; WST-1
assay results displayed that the cellular viability of model group was 48.5% and had significant differences
compared to control group. Cellular viability of AB,s,s-induced cells exposed to 10, 30, 60, 90 wmol L™ of
luteolin was 60.8% , 62.4% , 71.7% , 73.6% and then 60 wmol - L' of luteolin was choose for the next
experiments. 60 pmol <L " of luteolin obviously increased cell viability to 71. 7% ; Hoechst 33258 nuclear staining
and PI double staining showed that luteolin could significantly decrease apoptotic rate compared with the AB,; ;s
treated group; luteolin inhibited Caspase-3 and ROS of neurons induced by AB,, ;. Compared with model group,
luteolin also decreased the productions of TNF-q to 176.7 ng » L' and increased IL-10 to 634.8 ng-L™"' (P <
0.05). Conclusion; Luteolin possesses the neuroprotective effects on AB,;,; damaged neurons, which may be
associated with inhibition of ROS, up-regulation of anti-inflammatory cytokine IL-10, down-regulating of Caspase-3
and TNF-a to against neurons apoptosis.
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B 2% o T % ( Alzheimer’s disease, AD) JJy—
ol UL A Ao 22 R AT R R , i PR 3R B R O 2 g
W o B-UEADHE K (B-amyloid peptide, AB) Hy 4z b, B
R IEEEAE BN g J2 AD T2 BALH . AB 1Y
SRR S T /) e JoT 40 R R T I 5T A N, LA
S AL LR R, 7 AR R R B TR R SRR (reactive
oxygen species, ROS) Fli% ¥ & B H % ( reactive
nitrogen species, RNS) , ROS il RNS & it ik i¢) i 4
e, K B BRER 25 3 Rl 28 0T AL &R G2 it AL
RGN KA, IFRETE B RAEA BRI fn, ik — 0
A ML 1, 7E R 2 o0 I T o AR POl 3 AR
T S R T 00 ) A 22 T 0 AR AL R, R
B eI i i — S AR A (NO ) AR JsURIAte 1t 40 Ak
Tif 4n 8 A AL B AR T (SOD) | i AL fk S i ( CAT) Al
A% e H k2ot S8 A il ( GSH-Px) 45 3 1 T Tl i ik 2
i R 2 T YA TR R I A B ROS A A
AT JRE A BT T AT AR XS B KRB R R 2
—MEEEAESY ., ZFETHZEDMEY
H AR R R R RS KRR
RWERPR LA, R A, B AR
CAFBIUESE ™ (H 1 R LA R B3 2 A 4
TH] AR A AT FE o A BIF5E DA ) 3o B ROS i Y 4
iE 20 1 DR 1 A B PR R B B R X B-VE AR IR 25 -
35 (ABasss ) 2R FL B AR 1 28 e 488 1 69 08 3 A
P BCHETT BE ML, Sy A R B 2K R 97 BT 2K K it 3R R
I $ AL IR AR 4R
1 #a
L1 3 A1 d gy BALB/c ZLEL, I A REEE
BRI Y b o, GHIES SCXK ()
2011-0021,
12 WAL B VERREIR 11 (ABas L5 919437)
4’ 6- bk H:-2-7K H 5| Wk ( DAPI, it 5 1886001 ) ,
Hoechst 33258 (4t 5 861405), bl 4% iy ¥ (it 5
366272) , Z R ME R (#5 GUCO066) , L 11 [
Sigma 7y F] ; DMEM &5 4 55 5% Bk i 45 1L 7 ( Gibeo
sy A\, #it 5 121005, 31800 ); NF-M ( Rabbit
polyclonal IgG, Stem-Cell
20130913 ) ; FITC - 41 R IgG ( Jackson Immuno
Research, It %5 PA516758 ) ; /K ¥ 1 MU & M b vk
(WST-1) 1 & (385 = KA H L5 20130210) 5 —
A AP R-C Bt £ B (DCFH-DA, Sigma 7
Al L4t CR167813) 5 K B IL-10 ELISA {5 & (4t
5 EK130610) , K Bl TNF-a ELISA i % & (it =
EK130810, i 3 - 8 £ ¥ T8 A R 2 A,

Technologies, Hlt =

Bradford & 1k B2 € i) & (B = KA AL S
20131015) , B-actin ( mouse monoclonal IgG, Santa
Cruz 3 7], it SC-32377-26) ; *F It & R K & R R
% H [#-3 ( Caspase-3, it 5 CST-9662, Rabbit
polyclonal IgG, Cell Signaling) , A Jit ¥ & ( 4fi & >
97% , 4t 5 111520200504, [& 15 fh 25 5 16 52 B
FEBE) L H AL A ROt S ar B (ECL) & OG5 &
(It C1001-25, Z [H Pierce A A ),
1.3 {Y#F ELX800 7 fif 5 {% ( 32 [E Bio-Tek 2
A]) ,BX61 B W5 ( H A Olympus A7) .
2 FHiE
2.1 Mol U g B AR 3L ORI B )=, BY
FE AL 70 wm 4003 LU R I 10% Jif
BT B R (100 U-mL™") (458 % (100 mg -
L™") ) DMEM 5% 35 5 1, 96 FLAR T, 780 4% 40 g
N1 x10"/FL,37 C 5% CO, B35, 2 d i
55 RIFIIAZME N 2.5 pmol - L™ BB I , 1%
B 48 h, A e A A KL A 12 R
S,
2.2 phggndE AR AT 4% 2 B
FA % [% %€ 30 min,0. 1% Triton X-100 3% 15 min; il
A—HL(NF-M,1:100)4 Cid % ; W H A FITC 5
WL =H0(1:200) F R H 60 min, PBS Y% B Fr,
B W T WA
2.3 WST-1 ¥R AN J) Mookt o 255 12
RIS A ABosss (ZEHE By T wmol - L™1) il #
Pl 28 SOAR A B Y (] I ACAS [ 9 B R R R R (4
e Jy 10,30,60,90 wmol - L~") ,HL[EBEF 12 h, &
1E33R, AALINA WST-1 5] 20 pl,37 CHEF 1
h, 75 490 nm 4bI5E WOLRE(A) o

ARTE T = Ay /Ay g X 100%
2.4 Hoechst 33258/P1 A4 4m e 9 = % H
Hoechst 33258 #F47 4f ffd 4% 44 (5, AT D S o 240 A% 1
AP T/ MA . AR ZTT AL ABL s (BWRTEH
7 wmol -L™") FIA R HLZ (LW £ 60 pmol - L7") 4k
PEOILEIREE 12 h )5, A0 M PBS 3 3 i, 4% 2 &
FH B [ 22 , 0. 3% Triton X-100 3 3%, 0 A Hoechst
33258(0.5 mg-L™",pH 7.4) % i F # 63 min, PBS
Ve 2, A S Wl PT LY, %R EEDGHCE S min,
PBS pE¥, & Fr 88 5O0 BB TR, DLk 4E | iE
0 W 52 R AR B S T 20 M, 05 A0 A A e B 0 T
0, B 2H BE ML L S AP 53 A0 LS RN O T
A0, AR L T AR
2.5 Caspase-3 HERXKGW WA ICLE
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ABosss (ZHRBEH T wmol - L™1) FIA JR 553 (& e
60 wmol-L™") 4bF A2 6 MR FL,WFE 12 h )7,
W HE A AL 40 i, PBS 8 R UK, R 1 24 i T B B ER
1, vk 1 244% 30 min,4 °C 12 000 x g & .0> 20 min, BL
9% A1 Bradford ¥5 I 5 25 %) &, IiC S 45 4 8 Ak
JE,100 C & (1748 M., f4L 30 ng L FE (1, SDS-
PAGE Hi yk J5 5% 5 % NC Jli£ I, 5% BSA /4 2 h,
Caspase-3 FLEA40 (1:1 500)4 °C vk 4 3 %, TBST %
P 5 min x4 W, 40 (1:5000) ZEEME 2 h, TBST
V¥ 5 min x4 K, ECL RE B, R B-actin fE R
W2, Image ] #BAF RS KB, LLEBR RSN
ZHWAEVE M ik i,

2.6 LN ROS JKSF Kl JC Il v K5 3% WA RE
DCFH-DA Yo} i JLZCuk i 10 pmol - L™1, W
20 M55 FE I, A 100w DCFH-DA 75 BE A, & T
37 °C 4 M 5 3247 T E F 20 min, A PBS PR 4 i 3
W, FRAT 5% A A M A 9 G B EE . SR 2 S i b
UK 25 21 2 18] ROS [ 7K SF-, 488 nm Ry i & I K
525 nm R RGHHK

2.7 REEWFKM S8 IL-10 Al TNF-o X5 &
P, R A ELISA 36k I 40 i 3% IL-10 A1 TNF-a,
2.8 SuileEab e T A SCRBIELL v 25 FKoR L 4
] He 45 R SPSS 19. 0 4k 3E 47 5 P 2 25 40 #r
P <0.05 A Git¥ %%,

3 #R

3.1 fgonkE EARMGITTA R R ES 12 X
W ot B ACRE , E SO Y BoR
NF-M PH 20 B %5 b7 6.8 90% LA o LI 1,

3.2 XM ITAEIE R A WST-1 kK 25 2%
R, 55 B 41 AR EL A5 2 B A0 B A T SRR =
48. 5% , 1M AN R He BE A JR 0 22 e AN ) R R 4 v 4 i
A%, BB — MR R ., Hf 60 wmol - L™ i

A

A XPHRALB. BEAIAL;C ABRE 60 umol- L' 4]

Bl1 MEAETEE(LE. NF-M' ¥, DAPL+ 4114 ; x40)
Fig.1 Identification of neuron( green. NF-M * ;blue. DAPI * neuclear;
x40)

HRLIE T138 71 7% , 3 TR (P <0.01) , L
F 1, H1T90 pmol - L™ " ABRH K 5 60 wmol - L'
AR Z AR RO TG B35 25 5, R 4% 60 pmol - L™
ARBRFR 4T R SL IR

F1 KREEMH Ay BSHMETTAT (¥ 25,0 =6)

Table 1  Luteolin inhibited A, ;;-induced apoptosis of neurons

(xxs,n=6)
205 e Ji/ wmol - L, ™! TENG R/ %
Xif B - 100.2 +2. 1
T Y - 48.5 +2.3"
NS 10 60.8 3.6
30 62.4+4.3
60 71.7 +5.1%
90 73.6 1.6

TG X MR Y P < 0.05; SRR Y P <0.05 (%2
) .
3.3 X ABys B Z T TI RS Hoechst
33258/ P1 WY o485 5 g 7, b HE AL 8 7~ 40 e 1L 45 A
(3.7 £3.1)% . A2 I 172 4f ffg L B R (55.6 =
1.5)% , 5XF RAAH AT 125 5% (P <0.05) ;1M
60 wmol « L™" A BB #E F IR JT 41, A T2 K N (41 +
3.2)% , SERH IR, RAREMEER (P <

B2 Hoechst 33258/P st WM B2 TTE T (Z060 . P1* YL {0 ; i (4 . Hoechst 33258 * 455 x 10)
Fig.2 Hoechst 33258/PI double-staining assay (red. PI* ;blue. Hoechst 33258 * ; x 10)
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0. 01) , 2k 42 W ACBR 5 2 AT I AB,s s 15 5 10
Wz TR TR WL 2,

3.4 X Caspase-3 2 (1 FRILM LI 5 B4
o ARV B i JF & T Caspase-3 & FKis, Win T
L6 ffF (P <0.01); 5 #0814 A e, AR 553 60
wmol - L™ I | Caspase-3 25 [ 10 % 3k , [ {6 25 45 700
[ty 65% , 22 % AAT W& (P <0.01) , WK 2,

3.5 XM ROS K HRAE N TR N

ROS /KX AL A XS R 3. 1% , SAC RV AH L,
HATREMEZESR (P <0.05); REEFZIRITH ROS
KRR, SE AT A L, R A B EF 2 F (P <
0.05), SXF ML, 4T ABysass AL FRGE B35 1
JndE FE ik & P IL-10F1 TNF-a f9MEE (P <0.05); 5
BERLAR LG, KRR ZIRIT R, B F mbt R K+
IL-10 ¥ B, B AR R AE N F TNF-o ¥ (P <0.05),
W2,

R2 KRBEEN ABsss AbIBi##L2 T i Caspase-3,ROS,IL-10, TNF-o B 207 (2 £ 5,1 =6)
Table 2 Effects of luteolin on Caspase-3,ROS,IL-10 and TNF-« in neurons(x +s,n=6)

e iz Caspase-3 ROS 1L-10 TNF-a
Vil
/pwmol-L ™! /B-actin /% /ng-L7" /ng-L~!
PORi - 1.21 0. 18 3.120.5 102.5 £3.5 120.3 £1. 4
iR - 3.14 £0. 16" 100.4 +5.6" 218.7 +6.2" 220.6 +3.5"
N 60 2.14 £0. 19% 64.2 +4.9% 634.8 +1.8% 176.7 +2.9%
DAY N -1 N 3
4 e Brde M 7 pmol L™ B ABys o5 M A B M5k i o A

AD Ji A Z 5, A4S AB TURR A6 I R e
S Tau 25 57 5 W 2 1k DL SRE B AR = 5 o i
SEV S BESEAE AB AE B Y i A v A TR B
ER . AB AT ELHEAE H T #2850 19 58 fih B 58, 51
ot AT, AT DL gt A R B
{2 HFEA T, 35 ROS,IL-6, COX-2,NO, fl TNF-a,
T 3 46 ot 25 7 14 DR 7 BT JR % i 38R A s - 10 00 e 1
P A AT, R T LA Stk A T R 22 96, o Tl L I
FVEHE SR, W ROS 78 4 28 58 i Flf
ZeAS PR T LB 2200, IF BRI T L T TL-
10 B il , A2 HE A2 48 9E A T 1L-6 Al TNF-o &G,
R, A Rl i B ROS 19 A= J AT DAYk 20 4 5E A i
BRI, Ak B PP I ph Z2on M TR . dAER
24 I B 2 A B WA S R SR BT AR AR AR IR ALK
ISR DR AR B Al M B 41 20 fe A2 AR Ak N 35 A
P AR i IS BR R G B R 2R AR AT PR e A
B A8 F R MRS . # AR & Wb AL B
ERE YOk RSN I g 2E S (UE & VA = S
FEH S5 PUAARE T E . KRB EAE R Z W
B ARG, HABRBMIER A 3L
RELTON L T A SR RESY R B, R 0. 02% KR B
F AR S R R AR T s R
2K (BHT) A4, o J5URE 7 BT % A i 2L 68 0 e )
FIE 925 Z WA BHT i,

i E WST-1 35X AB,s s 101 10 Wk 2 HEAT i 26,7 ~
10 pmol = L™" A AB,s.s M A% H 28 TT 19 17 15 5 4 3
50% , 7F 155 7Y v i o 4t AR 03 10 AN K™ U] R, AR 5

TH g RRYIAR R R AEY] B ok 3 ABL s T p
TORAE RS AR 1% R 0 3 T .l ad Hoechst
33258/PI XYL MLAL B 1 AR BB 5 3R I6 97 e 1 52 i
(SR EARGR G EZ ST E i P R R N W 9 s
—HAESE TR ELER AT LI ABLs s 5 T 1Y M 20T
T,

Caspase-3 J& 2 5 4fl g ) T 0 A% o o 85 B0 2R
1 SCmRAR I KRR TR R 28 0 B SRR B 9%
B FEMREEE 1T LS 3L Caspase-3 T ETHE ",
IiE ik WB LG 1 Caspase-3 85 3R Ik, WG
TR B MY Caspase-3 H I KA, 4R kKM, 60
pmol « L™ A R RE 0 LG 35 T I AR, B M 4T
Caspase-3 i i Kk, i — R T KRB F R Al LU
6 AD 4 s A rh i 2 e T

AR SR B R, SRR ZH A L, 60 pmol < L7
ARBFLZR W] DL B Z i ph & o0 h iy ROS, [A]
I, 75 ABysss 15 T AN MIA AL rp R R FL R BE 1B 3%
Bt & B IL-10 (% ¥k B, W) B B AR 98 0
TNF-o BURIE o PRI, A BF 5% 4 3 KR R 5 3K ] LA
A ROS A= ji, T A 2 AE P 5, [F] B b 3 it &
PRl 3 R4 i 22 T AR T

ZE ik, KB B RN AB,, s S M & U 1
A PRy VR T, HAE HIBL R 2 8 4o 410 ) ROS e 48
i PR 09 A 8, [ B AR a2 e AR 0 PR 20 i & 4 L
SR Caspase-3 {5 M 15 BP0l #h oo M 120 A F
SR, RBE R XT AD S5 2838 17 1k 5 05 2 A T
TERIRIT A
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