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[ Abstract)Objective ; To investigate the mechanism of curcumin—induced autophagy in human medulloblastoma Daoy cells. Methods ;

Cell viability was tested by MTT assay ; expression of autophagic markers Beclinl and LC3 was assessed by fluorescence confocal mi-

croscopy , RT-PCR and Western blot;expression of PI3K, Akt,p—Akt,mTOR and p-mTOR in PI3K/Akt/mTOR signal pathway was
checked by RT-PCR and Western blot. Results ; Curcumin inhibited the proliferation of Daoy cells in a concentration and time depen—

dent manner. Immunofluorescence showed that the intensity of Beclinl and LC3 increased after curcumin treatment. The mRNA and
protein level of Beclinl and LC3 was increased significantly in curcumin treated group than in control group(mRNA:F=1 360.962,

42.366,P=0.000,0.000; protein; F=32.723,11.847,P=0.001,0.008). While the expression of PI3K,p—Akt and p-mTOR in curcumin
treated group were lower than that in control group(#=329.662,80.638,183.536,P=0.000,0.000,0.000). PI3K/Akt/mTOR pathway ago—
nist insulin could not reverse the reduction of PI3K, p-Akt and p-mTOR induced by curcumin. Conclusion . Curcumin could inhibit
the growth of human medulloblastoma Daoy cells via autophagy.
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1.1 A

A MB Daoy 4k H1 25 =226 R2g B e 0 s s
A1 (FBS, L0 & DAY A ) s MEM B55%3E  HHER
Z W (£ Hyclone 237 ) ; I EFA (DMSO, 25 [# Sigma
AT ZH F (Curcumin, 32 [F Sigma A7) ; 4N 2L RI-
PA E AN H1 5] PMSF DAPI %48} Insulin (650 28 = KA
A RV MV Triton X=100(J6 TR ERHE A 5 b
A Beclinl FifA (£ Santa Cruz A7) ; AP ALC3 Pifh (£
[E Sigma 227 ) ; bt A PIBK Bk (3£ epitomics 23 7] ) 3 He
Hi A Akt .p-Akt .mTOR .p-mTOR Hifk (25 [E Cell Signaling
Technology A A ) ; ST A B-actin HUMA (Jb & MU LA A= B Bk
Fe AT s MTT i) & (35 Sigma A 7] ) ; FITC FRCHIT i b
IgG (H+L) %0 Zht (AL mt eyt a2 AE ) 8wl ) s R it Ak
FEpRC L E P oG (S EBCRHEY 22w ) s RNA $2 5000 &
(& TaKaRa 24 ; SO SRR & (AU B R se B AR
FRZAFD) s DNA marker(AL st RARAALRHE 24 7))
12 F&
12,1 ZWiei 2EHEEE S mg 125 wl DMSO %%, L
7 MEM R5 3R 2L % 50 ml, Z9R A 250 wmol/L, -20 “Cik
SARTEAS H , DMSO A9 1 <0.1%, Insulin #3i W] - F MEM
iR MEL ], 2R B2 120 pumol/L,
122 #MIREFE  Daoy ZHMIIEFE T 10%FBS+1% 7% % %
WA+MEM Br IR B IR, BT 37 °C . 5%CO, K534 N B
7,
1.2.3  MTTiEAGINANMAFE TG 5 X B S5 A0 B0 4% 5 4
SEEL, 515 DMSO X BE A XHEUU 4, A 96 FLAR I , &
fL 1 x 10* /100 l, iDZALHJCH PBS Hi7E, WE 24 h /5,
AFRZH A3 FIAIA 20,40 .60 .80 100 wmol/L 228 % 4L 100
wl, 5557 24 48 72 h, EFLINA 5 mg/ml B9 MTT %54 10 wl,
YRR SE 4 h, WS LN IE IR, FEFLIN 150 wl DMSO, {R#
&% 10 min, BEFRUEIN 570 nm A& FLI G RE (absorbance,
AE BTG R . fEIG R =1- (W BE4] A {H-AbFEA] A
{E0) /% BRZH. A 1B x 100%,
1.2.4  GREVECKIN B W A Beclinl F1 LC3 AR 2100
FEFP T AU E BB A 6 FLARIN , AL BRALIN 30 pwmol/LL 22
W Hi3% 48 h J5 M 4%Z B EE[E 15 min, 1%Triton X~
100 B 10 min, L= 1M 3 B 3T 1S min, A SRBTA

Beclin1(1:100) \LC3(1:50), & 4 G, ¥k H 37 “CE I 30 min,
R FITC FREYHi % 1eG —H1,37 °C 1 h,PBS 73 K,
BEOCIA 2%DAPL AL YURHATTIZ Y, PBS Bk 3 IR, BLadt
VER il i JER SO WA BT L
1.2.5 RT-PCR #:l Beclinl A1 LC3 A3k Beclinl £ LC3
FEHFEFIH GenBank 345, /£ T A TRE(HIE) AR H&
W51, Beclinl 514751 . LifE 5°~CCGCAAGATAGTGGC-
AGAA-3" | F i 5’ -CGACCCAGCCTGAAGTTAT-3";L.C3 5l
Y. 1 5° ~-TCCTGGACAAGACCAAGTTTTT-3", Fiif
5’ -CTCGTCTTTCTCCTGCTCGTAG-3" ; GAPDH 5|44 . I
i 5’ ~GAGCCAAAAGGGTCATCATCTC-3", Fiif 5’ ~AAAG-
GTGGAGGAGTGGGTGTC-3" . RNA Izt £ 112 4 i i
RNA, S S 88 cDNA, LA cDNA iz 4T PCRY™
14, 1L.C3 F1 GAPDH 1) PCR X NS 45444 95°C 3 min;95 C
305,60 C 305,72 °C 1 min, {5 33 ¥X;72 °C 10 min, Beclinl
[ PCR S W G FF 45424 95 °C 3 min;95 °C 30 5,56 °C 30 s,
72 C 1 min, fE3 35 ¥%;72 °C 10 min. 23105 wl 3874
T 1L5%BNRPEEEE YK (110 V,40 min) , BIO-RAD K& 53 #
{53 HT 2
1.2.6  Western blot £l Beclinl \LC3 PI3K Akt ,p—Akt mTOR
Hl p-mTOR R H WIS RIS AL, BCA TEE %41
WS, BUEM 60 wg #E4T SDS-PAGE LIk LI, 5%
NE2E 5% 4] 1 h(Eed p-Akt 1 p-mTOR JH 5%4-75 8 11 V &
F1), 2 AT Beclinl (1:400) . LC3(1:1 000) PI3K(1:
50) . Akt (1:300) .p—Akt(1:1 000) .mTOR (1:200) Fl p-mTOR
(1:100) 95 F (Hirp p=Akt F1 p-mTOR —3i ] 5%4- % & A V
EPAFR) ,4°C R, YH TBST ZEnhiigPee 3 ¥, I ABR
S SRR C L 2E %R TG (1:5 000)FEFRIEE 1 h, TBST 2%
MR BERE 3 YK, ECL ¥ 5, ChmiDoXRS &G M1E R 5 T
{6, BRI Quantity One 4.5.2 A5 4T
1.3 it

T TORHIIB « ArifE2E (2 x5 ) FoR . MTT A IS
AN SAS 9.1 Geitar Bk | SR 2 52 I 2 0 Uy 2553 #0T 5
HAHARN ] SPSS 17.0 Geit4k i, ZREA L HI PR R 207
ZArHT, AW AR 1SD—2 3, Rk a=0.05,

2.1 EFFIH Daoy MoK

MTT 2553 W7, AN [k i 7 2% 55 % (20,40 ,60 ,80 ,100
pmol/L) VEHI T Daoy 2t , 2 Ffd 77375 5 Bk vk F2 345 Jon v 32 ¥
1%, 2 AT Ge 2405 L (F=99.847 , P=0.000) , 525 FH A fi itk
Z, MFEHE 225 ZVEH Daoy 4101 24 48 72 h )&, 4NJHLAF
T AR B (B 2B R TR TR AIR , 22 59 i |2 78 L (F=67.86, P=
0.000) , S IMEAME G R N [RJVR B 1) 22 35 3 (20,40,60 .80
#1100 wmol/L) 5 AS [ B[] (24 48 72 h) 38 HAE FH 40 M )5
20 L3 22 B ASTRVRR B A A 4705 S TR, S ] 5]
MR, A G L (F=3.03,P=0.021) . HH1,24 h
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Fig.1 Cell viability tested by MTT assay

22 EXWEHFF Daoy m i+ Beclinl #= 1.C3 &k
05N FITC 23 HIFRIC Beclinl F1 LC3 ZL (A58 PlbR
¢ DNA, BOGHR A WA T gm0, X 2 Be—
clinl Fl LC3 G055 s RALE 4310 T ARBERT I, B2k
B85, A FRZA RSSO S A A A IR, 25 B Tt e o
(#2), PRZHZEEFMT , Beclinl Al LC3 FiAHE5H

X B 2H 3 ey Isikl
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—_—
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Fig.2 Expression of Beclin1 and LC3 checked by fluorescence

confocal microscopy ( 800 x )

2.3 Beclinl #7 LC3 FAK-F LiAA L £855 500 At
RT-PCR 538 75,30 pmol/L 22 ¥ 2 A/E )5 , Beclinl Fl1

LC3 2K mRNA 7K 2 TR B AR FH B[R] B9 22K (0,24 148 h)
TG, Western blot A& NEE 5 /R | B2 ¥ 2R AR ZE K,
Beclinl I LC3 FEH M I, LC3-T/LC3- T {HIEA (K3,
4,32 1), 3, ZRAGIFE L,

M Oh 24h 48h

M Oh 24h 48h

bp bp

542 GAPDH 549 GAPDH

263 Beclinl

B 3 RT-PCR #&ifll Beclin1 #1 LC3 EE mRNA K FEHIFIX
Fig.3 Expression of Beclin1 and LC3 detected by RT-PCR

Oh 24 h 48 h
Beclinl

LC3-1
LC3-11

B-actin

4 Western blot ] Beclin1 #1 LC3 & Bk FHIRIE
Fig.4 Expression of Beclin1 and LC3 detected by Western blot

24 £%F44%) Daoy 2o F PI3K/Ak/mTOR 13 5 i@ %

30 wmol/L 228 ZE 43 I /EH 0,24 48 h, Western blot £
&5 5 R | WE R 8] 28K | PI3K 25 (138352 2304, Akt 1
mTOR % [ BRI/ YA AR R B (BEAIC, Akt SR A
1 mTOR SE LA, $R7R 228 3 ARG PIBK/AkY
mTOR {5518 ol (K 5,4 2)

2.5 Insulin fo % 3% %4k A J5 5} Daoy @0+ PI3K/Akt/mTOR
155 B I

B 25 W 2K AL BRI, PI3K  p—-Akt Al p-mTOR % 1
FEIRIKFRRAE , Beclinl H1 LC3- 1/LC3- 1 Fk /K FH =5 . 200
nmol/L 1Y) PI3K #4357 insulin A 158 PI3K p—Akt i p—mTOR
B 235, FEAE Beclinl 1 LC3- [ /L.C3- [ F3kKF, JH 200
nmol/L (1Y PI3K ##5 insulin FALFE Daoy 40 4 h J5Fn
AZEHZE 30 wmol/L /EH 48 h, AHEVE 5 35 1 E X PI3K/AkY
mTORTE =38 B A /E (8 6 3% 3).

F1 ZHEZRIEA Daoy 4MARERTE mRNA FIZEHIRIEBER (x £5)

Tab.1 mRNA and protein expression of Beclin1 and LC3 at different time periods after curcumin treatment ( x s )

5 RT-PCR Western blot
Beclinl LC3 Beclinl LC3-T/1L.C3- 1

0Oh 0.638 + 0.008 0.671 + 0.054 0.756 + 0.032 0.473 +£0.146
24 h 0.927 +0.002° 1.054 + 0.062° 0.971 +0.040° 0.830 + 0.040°
48 h 1.394 +0.024* 1.159 £ 0.051* 1.101 £ 0.075* 0.966 + 0.098*
FE 1360.962 42.366 32.723 11.847
PH 0.000 0.000 0.001 0.008

T a, 5XTHRLA L, P<0.05;b, 5 48 h A H, P<0.05
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Fx2 ZEHZIERAREBEX PIBK/AKYMTOR ESEBREARIENFM(x +5)
Tab.2 Effect of different curcumin treatment periods on protein expression of PI3K/Akt/mTOR signal pathway (x +s )

27 531 PI3K Akt p—Akt mTOR p-mTOR
Oh 1.509 + 0.071 0.900 = 0.036 1.287 +0.093 0.915 = 0.031 1.627 +0.108
24 h 0.739 = 0.028" 0.929 = 0.069° 0.884 = 0.035" 0.941 = 0.049° 0.782 = 0.063"
48 h 0.561 = 0.031" 0.910 = 0.077° 0.659 = 0.037" 0.913 = 0.052° 0.427 = 0.056"
FAH 329.662 0.169 80.638 0.235 183.536
P 0.000 0.843 0.000 0.813 0.000

T ra, 5XTIBAIEL, P<0.05:b, 5 48 h #F, P<0.05; ¢, SXFIEAH L, P >0.05

*®3 FEAAEREEX Daoy 4fEH PISK/AKUMTOR 55 @B EERIZM (x+5)
Tab.3 Protein expression in PI3K/Akt/mTOR signal pathway after being treated with different factors (x = )

2H 5] PI3K p—Akt p-mTOR Beclinl LC3-T/LC3- 1
X HE 20 1.146 + 0.020 0.955 = 0.004 1.058 + 0.004 0.965 = 0.002 0.895 = 0.036
B il 0.787 = 0.014 0.846 = 0.017 0.840 = 0.002 1.065 + 0.004 1.160+0.112
insulinZl 1.276 + 0.033 1.036 + 0.018 1.072 +0.013 0.566 = 0.017 0.698 = 0.047
5% + insulin 41 0.325 = 0.023" 0.270 = 0.011° 0.133 = 0.002 0.932 = 0.002" 1211 +0.164°

F 8 951.653 1960.393 11 543.598 1929.115 20.432

P 0.000 0.000 0.000 0.000 0.001

a, XA, P <0.05
0h 24 h 48 h . N
3 3 i

PI3K

Akt

p—Akt

mTOR

p-mTOR

B-actin
5 Western blot #ill| 2 # &3t PISBK/Akt/mTOR
ES BB
Fig.5 Protein levels of PI3BK/Akt/mTOR signal pathway detected
by Western blot
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PI3K — ——
p—Akl D S— C— .
p—mTOR T
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LC3-1
LC3-11

B-actin

1 XFHEZH s 2 2285283, insulin; 4. 22K & +insulin
& 6 Western blot #ill insulin 4£ i J& PI3K/Akt/mTOR
ESRENNE
Fig.6  Protein levels of PIBK/Akt/mTOR signal pathway after
insulin treatment detected by Western blot
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RO, WA SR I B AR Y A 5 R
WY R B OIAOG . TR 2R S Mg 4 i v A2
TEVER UL | (H 5 W0 S 2 2 e e 1) i 2E
&, B4R E PR AR I AR ok
I 9 IE S — SE A 1) KA B8 o3 e 26 5 IR
UM AR, RSt R L
1 FE ARSI H WA SCFE A (autophagy related gene,
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ATG) T #5121 Beclinl JElEHE ATG6O 7ML 410 iy
T RIE AR 1, FE2GE 5 Y PI3K (phosphatidyli-
nositol 3 kinase)JE B A W55 A WERMIE R, H
FINTRE S A ISR UIAEDC, OGN 1 52
B 3 (microtubule associated protein 1 light chain 3,
MAP1-LC3,LC3) J& Wi 7. 3 ) 40 g b I B ATG8 A
PR A [RIUR ), o 50 TR0 W EL 0 ) Iy s v, =
5 AWEARRIE R, JETEIE A LC3- T 27
FHaf, AR AR LC3- T 4547 A W
PRI I R B R AR, R LC3-TILC3- T [
H ok LC3- T & & ] S e i i A W K- ARF
FEN FHBOEIE R A2 50 B BRI Beclinl F1 LC3
Bk, K £ Z AL S Daoy 40 Beclinl
1 LC3 gy IR 5%, i H RT-PCR 1 Western
blot 5% & B Beclinl 1 LC3- 1 /LC3- T By ik 14
T2 B AR B8 22 B R BB 1A T Daoy AHAEAY
E ﬂzo Z P NI AR AE A TR R AR 1

REAE A [ e i [m] — o eg ) AS TR B B & 45 AN [+
E/‘Jﬁzﬁﬁo AT, 2R RZ I T Daoy 4R
HA WK, 5 Aoki SFITE IR B vh kIR 22 1
RiET AW 45 R — 3 W 22 S R T fgim i
F Wi & HER R AR A VE R

22 V0 22 [ {1 ok R 4 A T 3 2 B e o
PI3K/Akt/mTOR Fl NF-kB 15 =i 1% 5L B9 PI3K/
Akt/mTOR I&A27E A WA b EEAEH, A
5T Western blot #6022 55 22 X} Daoy 4l i f
B R 485 % B PI3K  p—Akt (AR L Ser*™
P A1 p—mTOR AR I PR (RO T I, I A
Akt FLEL mTOR A TCH 284k, PI3K/Akt/mTOR
B SI Insulin T HUS AN REAT KT 22 8 K 51
LAY PI3K .p—Akt F1 p-mTOR AYIEAE , I EASREREAR
LR E TR AWEFREE A Beclinl A1 LC3-T/LC3- 1
(ARG 15 SE— 2D IE 50 22 B 3R AT R 2ok 410 T 2
P W, NITTPH] Daoy A0AEA: K IG5

ZE ik, 22w Z TR IE Daoy 40 F I, Hok

AT aeS I B MEAH G HE A Beclinl A1 LC3- 11 E/‘J
FeIk I B g RS S B Akt Il mTOR W
R Ak G Ak S PI3K RiAA ¢, HHET A W 5 g ry 5
F UL A MR L R o8 A A B R A
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