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Curcumin reduces A B generation of neurons by PPAR y activation and BACE1

inhibition

SILu,etal
(Department of Pathology , Chongqing Medical University)

[ Abstract JObjective: To investigate the inhibitory effects of Curcumin on A 8 generation in vitro and explore its potential mechanisms in—
voling BACE1 and PPAR y. Methods: Plasmids APPswe and BACEI-mychis were transiently co—transfected into SHSY5Y cells by
LipofectaminTM?®, then treated with Curcumin at 0 (control Group), 1.25, 5.0,20.0 w mol/L for 24 hr, or with Curcumin at 5 . mol/L
for 0,12,24 and 48 hrs for the time course assay. RT-PCR was performed to measure the endogenous levels of BACE]1 mRNA and
PPAR 7y . Western blot were used to detect the protein expression of BACE1 and PPAR v . The major cleavage product—— AB ,and AB
was detected by B —amyloid 1-40 or 42 Colorimetric ELISA assay. Results: The mRNA level and protein level of BACE1 were decreased
obviously in a dose— and time—dependent manner after treated with Curcumin in the cell line (P<0.05). Conversely, the expression of
PPAR v increased at both mRNA and protein levels after treated with curcumin, also they were in a dose— and time—pendent manner
(P<0.05). ELISA results showed that the generation of A B, and A B 4, reduced significantly, also in a dose~ and time—dependent manner
(P<0.05). Conclusion: A B generation could be obviously inhibited by Curcumin in co-transfected SHSY5Y cell lines and that the pro-
tective mechanism of Curcumin in AD involves activation of PPAR <y and decreasing BACE1 at gene and protein levels.
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1.1 #H

pBACE1-mychis #1 pAPPswe JihL i & KA 5 8 4&
PP K% R A R B B S ;. 2 3 & (Sigma); Lipofectam—
inTM2000 (Invitrogen, USA ); RT-PCR [Z W/ i&# & (TaKala);
PVDF ¥ (Millipore, USA); BACE1 % A B8 2R {4 (Santa
Cruz,USA);PPAR v S¥T A 5 3¢ B T 14 (Cellsignal , USA ) ;
B —Actin /) REL A B FEREHT A (Santa Cruz, USA);AB W/AB o
ELISA kit(Biosource, USA ) ; Protease Inhibitor Cocktail Set ( Cal~
bio—chem,USA),
12 Fik
121 ZYEH ZEBEM 75% B H, H RPMI1640 1
TR B AR 54 1.25.5.20 wmol/L, AL¥R4 0 h A
0 p mol/L FIMRIEFRE) 75%Z BEAEXT HB
122 AMEESR A 10%/MFIIEK 1640 85 ML 5%
SH-SYSY 4, &2 37°CIEIR, CO, YEAEH 5%,
123 JoRiFER: TEHMAERE 90% ~95%mA R, FIFH
LipofectaminT™ 2000 4% #£ 47 ## Bt $£4% 44 pBACE1-mychis
F1 pAPPswe Jiihi ,
124 RT-PCR Kl 3|#89i%i 548, PPAR y L i##3]
¥ :5°~AGGAGCAGAGCAAAGAGGTGGC-3", PPARy T i
5| 4 .5’ -TGTGAGGACTCAGGGTGGTTCA-3’, BACEl I
51 ¥ :5° -GCCTAAGGCTGCTGTAAAGTTGAG-3" ,BACE1
T #5148 :5° -GGCATCTTGTAGGGTGATTGGAGT-3", W&
beta~actin _F##54: 5’~CTC GTCATACTCCTGCTTGCTG-3",
T #% 51 ¥ :5° -CGGGACCTGACTGACTACCTC-3", % MR
BioFlux 22 &} {2 £ (1) Bizol 74 Ui A A BRI HL RNA, £R
JE I8 TaKaLa 255 S 00 B HHEAT 056 20 PCR 973 . Ot
B F & A5 :30°C,10 min;42C, 30 min;99°C ,5 min;5%C,5

min, —MMEH, @PCR M&MHH:94C,5 min, —TEH;
94%%C,30 5,60°C ,30 5,72°C, 30 5,35 MEF ;72°C, 10 min,
—MMERR FHIHEAT 1.5%BRIEREEE R B Uk , FHTE Bio—Rad %
JBE AR AT 400 . T B BE N 43 31k 478,230,
546 bp,
1.2.5 Western blot f:il WA ARMEHEATER (I AHRER, i B8
Bradford i & M E H HWKE . E A 54 SDS-PAGE &
Tk HBE B, il A—$i[BACE1 $44(1:300) .PPAR vy
Hik(1:500) ., B —actin FLAK(1:200) 4 CHEE IR, LRSS 5E
THCERRMERIRBTTE 1: 2 000), ECL EWL2E &%
RSB EY ., 853 Bio-rad ChemiDocXRS L2 % YR8
RE, TR
1.2.6 AP, AB ,Sandwich ELISA 4MF W& 41, & A
WA AEBSF [EBf AP IE AP BAKMRE, 1RIE
A B Colorimetric ELISA {774 (Biosource International, Inc,
CA) FHYUBIINAE AB o 1 AB no
1.3 %t Fam

FRA B LA + AndE2E (x + s )RR, FH SPSS10.0 k4%
XA ABARHTTESKRI LA FEFFHRLE , SHBESH
faf LbBR AR R 2204, H PP HLER B SNK-q 4
BT P <0.05 HERALRIHEE L,

2 & B

2.1 EF®FE %5 SHSYSY @ BACE1 mRNA
Fok B KA

LR 4M S ,BACE]1 mRNA MIEH K-S
B RE o B - B R (3T B A MR
A5 pmol/L., Ab¥EBT[E]H 12 h BF ,BACE1 mRNA F
EONCEEMEAY)G SHSYSY ifg 2 R EAH
BEHITEEBE L (P<0.05)(E 1), AEBRITESE
53811 E BACE/B-actin FIO% 35 BF ELA8, 45 B 4n (%
1-2),

F1 ARREHEHEELIEMAN 24 h 5 BACEL mRNA REBERIER OD BHFEIHESH

WEES BACE1mRNA %3k BACE1 EH#EX P
0 w mol/L 1.005 + 0.002 0.905 + 0.003
1.25 pmol/L 0.984 + 0.003 0.892 + 0.003 (P>0.05,1.25 wmol/L vs 0 p.mol/L)
5 w mol/L 0.719 + 0.006 0.663 + 0.006 (P<0.05,5 pmol/L vs 1.25 w mol/L)
20 . mol/L 0.499 + 0.006 0.478 + 0.009 (P<0.05,20 pwmol/L vs 5 wmol/L)
£2 5pmol/L EERLBEAMARFES BACEl mRNA REBRIEN OD ESITESF
] 4340 BACEl mRNA 3% BACE1 EHFKiX P
Oh 1.000 + 0.003 0.907 + 0.004
12h 0.895 + 0.004 0.847 + 0.002 (P<0.05,12hvsOh)
24 h 0.717 £ 0.005 0.660 + 0.006 (P<0.05,24 hvs 12 h)
48 h 0.528 + 0.002 0.429 = 0.004 (P<0.05,48 hvs 24 h)
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£, YR 1.25 pmol/L Bf , H mRNA #) R EAKF
50 pmol/L X BAMELERBAGITELKN
B (P>0.05); BWEME L 5 pmol/L, 4 B bt 8] 35
12 h B, 52 B A Uk B — B (6] AR B M (P<0.05) , 53X
HLim GPPERHHMRERE—HW., SZHEK,
PPARy mRNA Fl % 1 ) Rk 7K V240 52 JL84 i i &
B RWE - EREME, RINMEEER, EHEK
W35, % BACEL KGVERIEM IR E /= 4£
BRI T=Y) ABy 1 ABy, WA LA B E W, Wi
¥R BE — B [ 4R B 1 (P<0.05) .

BAMEIPE R GEREY, ZEETLIH
BACE1 M #iA MM AR B4R, iR 12 &
%5, Hi%AF Fl 5 H 7% PPARy I35, PPARy
TEE— B3 TS ,BACEL M REMESZ R, b
ZTRMGEREREE KB ™Y AR W4 LB E W
/b, HAT WL, PPARy MG M S AD W R A4 %
T REEEEMH, WTBUN AD JRIT A MIE A
M, {HE, BT BACEl ZEEKE FiE a3 T H
fl AT REHI 55 R A F 9456 2 &, #l 4 NF-«B P-1,
AP-1 1 AP-2, T H PPAR~y if A] L& 5 74N 7] (4 %
FHETFHEE, TURIMNAEELHRZERLT
BB 8 A 53 A1 Y B 4 1R YT HC il i B S IR 0 0 A
MM BACE1 ZEFE 53 FEHE, ShiFREH
R AR A A SN ILE] . MR T
I FpHLE AT PPARyY B3R , IR NG, X LeHf
FEEUEHIR T H—-BHE,

B AT B L 45 R R W] 2 8K v] 3 A
BEFRMMETH ABe F1 AR, WML, HixfEHS
H ¥ % PPARy Ml BACE1 V1A%, RN %
B, ZEHEE—F PPARy #3077, i H PPARy &
BiE S5 APP BUIRBRE UL, R AME AR H
oA HEEEXT APP B U172 B1E FHEIIRA > 7
BT #H— P WA, EFEE LSRN
F BRI — P BIESE,

£ % x M

[1] Golde T E,Dickson D, Hutton M.Filling the gaps in the abeta cas-
cade hypothesis of Alzheimer's disease[J]. Curr Alzheimer Res, 2006, 3
(5): 421-430.

[2] Blennow K, de Leon M J, Zetterberg H. Alzheimer’s disease [J].
Lancet, 2006, 368(9533): 387-403.

[3] Vassar R, Bennett B D, Babu-Khan S, et al. Beta—Secretase

Cleavage of Alzheimer's Amyloid Precursor Protein by the Transmembrane

Aspartic Protease BACE [J]. Science, 1999, 286(5440): 735-741.
{4] Hussain I, Powell D, Howlett D R, et al. Identification of a novel
aspartic protease (Asp2) as beta—secretase [J]. Mol Cell Neurosci, 1999,
14(6):419-427.
[5] Vassar R. BACE]: the beta—secretase enzyme in Alzheimer's disease
[7]. J Mol Neurosci, 2004,23(1-2):105-114.
[6] Bodendorf U, Danner S, Fischer F, et al. Expression of human beta—
secretase in the mouse brain increases the steady-state level of beta—
amyloid [J]. J Neurochem, 2002, 80(5):799-806.
[71 Luo Y, Bolon B, Kahn S, et al. Mice deficient in BACE1, the
Alzheimer's beta—secretase, have normal phenotype and abolished beta-
amyloid generation [J]. Nat Neurosci, 2001,4(3):231-232.
[8] Cai H,Wang Y,McCarthy D,et al. BACE1 is the major beta—secre
tase for generation of Abeta peptides by neurons [J]. Nat Neurosci, 2001 ,4
(3):233-234.
[9] Fukumoto H, Rosene D L, Moss M B, et al. Beta—secretase activity
increases with aging in human, monkey, and mouse brain {J]. Am J Pathol,
2004, 164(2):719-725.
[10] Heneka M T,Sastre M, Dumitrescu—-Ozimek L, et al. Acute treatment
with the PPARgamma agonist pioglitazone and ibuprofen reduces glial
inflammation and Abetal-42 levels in APPV7171 transgenic mice (J}.
Brain, 2005, 128(Pt 6): 1442-1453.
[11] Sastre M, Dewachter I, Rossner S, et al. Nonsteroidal anti-inflamma
tory drugs repress beta-secretase gene promoter activity by the activation
of PPARgamma [J]. Proc Natl Acad Sci, USA,2006, 103(2) :443-448.
[12] Dehmer T, Heneka M T, Sastre M, et al. Protection by pioglitazone
in the MPTP model of Parkinson's disease correlates with I kappa B alpha
induction and block of NF kappa B and iNOS activation [J]. ] Neurochem,
2004, 88(2): 494-501.
[13] Cole GM, Lim G P, Yang F, et al. Prevention of Alzheimer’s dis—
ease: Omega-3 fatty acid and phenolic anti—oxidant intervention [J]. Neu—
robiol Aging, 2005, 26(1): 133-136.
[14] Mancuso C, Bates T E, Butterfield D A, et al. Natural antioxidants
in Alzheimer's disease[J].Expert Opin Investig Drugs,2007,16(12):
1921-1931.
[15] Menon V P, Sudheer A R. Antioxidant and anti—inflammatery
properties of curcumin [J]. Adv Exp Med Biol, 2007, 595: 105-125.
[16] Kalvodova L, Kahya N, Schwille P, et al. Lipids as modulators of
proteolytic activity of BACE: involvement of cholesterol, glycosphin—
golipids, and anionic phospholipids in vitro [J]. J Biol Chem, 2005, 280
(44): 36815-36823.
[17] Sahlin C, Pettersson F E, Nilsson L N, et al. Docosahexaenoic acid
stimulates non—amyloidogenic APP processing resulting in reduced Abeta
levels in cellular models of Alzheimer's disease [J]. Eur J Neurosci, 2007,
26(4): 882-889.
(18] Andersen K, Launer L J, Ott A, et al. Do nonsteroidal anti—in—
flammatory drugs decrease the risk for Alzheimer's disease {J]. Neurology,
1995, 45(8): 1441-1445.
[19] LimGP, ChuT, YangF, et al. The curry spice curcumin reduces
oxidative damage and amyloid pathology in an Alzheimer transgenic mouse
[J]. ] Neuros, 2001, 21(21): 8370-8377.

(%t . LBR)



