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Curcumin Inducing Autophagy in Lung Cancer A549 Cells

Through Down-regulation of mTOR

HE Cong', CHEN Qing-yong®, WANG Jian',et al.

(1.The 2nd Clinical Medical College of Zhejiang Chinese Medical University ,Hangzhou 310053, Chi-
na;2. PLA 117th Hospital ,Hangzhou 310004, China)

Abstract: [ Purpose | To study the effect of curcumin inducing autophagy in human lung cancer A549
cells and the association with mTOR. [Methods ] The inhibition of curcumin on A549 cells were de-
tected by CCK-8 method. Autophagy was observed by the fluorescence microscope through acridine
orange staining and the GFP-LC3 plasmid transfecting.Expression of microtubule associated protein
light chain II (LC3 II'), microtubule associated protein light chain I (LC3 '), mammals rapamycin tar-
get protein (mTOR) changes were evaluated by Western blot method. [Results] The proliferation of
A549 lung cancer cells were significantly inhibited by curcumin in a dose-time dependent manner. AO
staining showed that,compared with control group,the intracellular acid dye follicular bright red fluo-
rescence ratio were increased in the curcumin 40pwmol/L group and Rapa group. Compared with cur-
cumin 40pmol/Lgroup, red fluorescence ratio were decreased in curcumin 40pmol/L combined with au-
tophagy inhibitor 3-methyl adenine (3-MA) group and 3-MA group. Intracytoplasmic GFP-LC3 dotted
green fluorescence spots were significantly increased in the curcumin 40pumol/L and Rapa group,and
decreased in curcumin 40pwmol/L+3-MA group and 3-MA group compared with 40pmol/L. curcumin
group. Compared with control group,L.C3-II/LC3- I expression significantly increased in curcumin
40pmol/L. group (P<0.05). LC3-I1/LC3- | expression decreased in curcumin 40pmol/L+3-MA group
compared with curcumin 40pmol/L. group (P<0.05). mTOR expression was significantly decreased in
curcumin 40pmol/LL group(P<0.01),while it was higher in curcumin 40pmol/L + 3-MA group(P<0.05).
[ Conclusion ] The proliferation of A549 cells could be significantly inhibited by curcumin,that may in-
volve in cell autophagy,and mTOR may play an important role in this process.

Subject words:curcumin; autophagy ;microtubule associated protein light chain (LC3); mammals ra-
pamycin target protein(mTOR);lung neoplasms
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He el R R (Figure 2) ; Rapa 21 5% 21 4 2% % He il i
K,3-MA dfe/b, HAF XA (Figure 2)

Table 1 The effect of curcumin on cell viabilities rate
in different group after 24h or 48h

Concentration 24h 48h
of curcumin N o o
(mol/L) Cell viability P Cell viability P

Table 1,P<0.05) , H a7 — s [ 4 i OC 5 0 > 100013 = 1.00£0.10 - -
1 S 2 3 AT i A5 401 5 5 095:008 025 091+0.06 0.05
22 WIEEREIE = = A 7 = 10 5 1.05:022 033 0.84+0.13 0.03
PRI BEEAEWN 20 5 077008 001 0.65£0.09 0.00
5XT A, 2ZEER 40pumol/L AE H F i 4 40 5 053z0.10 0.00 0.46£0.09 0.00
AS549 411 24h J5 , 208 P R PR 38 0 e B 21 (6. 98 60 5 038£0.06 000 0.170.05 0.00
24 @J ig ; E%ﬁﬁﬁﬁ ,;1 ﬂ%{l’fﬂ %ﬂ %[J 3-MA & , %21@% 80 5 0.35+0.08 0.00 0.05+0.03 0.00
151 o 127 48h
= = 77
% 1.0 H . Lg 0.8 ////’/ 7 ™
0.5 #* ax 0.4
%f/
0 0 | R

0 5 10 20 40 60 80

Concentration of curcumin(pmol/L)

Note:*: P<0.05 , **: P<0.01.

0 5 10 20 40 60 80

Concentration of curcumin(pmol/L)

Figure 1 Proliferation of A549 cells after treated with curcumin 24h or 48h

Note :

A : Control ;

B : Curcumin 40pmol/L+3-MA ;
C: Curcumin 40pmol/L;
D:3-MA;

E:RapalOpmol/L

Figure 2 The change of autophagy vesicles in A549 cells after treated with curcumin
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Figure 3 Distribution of GFP-LC3 in A549 cells after treated with curcumin

Note:

A : Control ;

B:3-MA;

C: Curcumin 40pmol/L;

D: Curcumin 40pmol/IL.+3-MA ;
E:Rapa

2.3 EHEEXTRHE AS49 HM GFP-LC3 RALH %
B %2 i

GFP-LC3 Joihr % Ye il AS49 40 g JF FH 25 ¥ kb
P 24h J5 , S X REZHAR L, 22 8 2 40pmol/L I Rapa
HAMIEHN R GE AT AR, 5RER
40pmol/L AHA L , Z2#5 K 40umol/L+3-MA ZH i
RUR A &% (09 GBS 2 E A BT T R, 4R 225
2 40pmol/L BEVS T 41 il & A= H W (Figure 3).

24 EEZERAME A4 BB LC3 EAX
e A A )

Western blot 726 25 W g 7 | 25 W0 4E 1 Aili g
A549 4 24h J5 , 5% BRI L, 228 & 40pmol/L
# LC3-MI/LC3- T .3 T (P<0.05) , fH R i T A Wk
1175 55 Rapa 41 ; 52 8 K 40pumol/L 41 Lt , 2 8
% 40umol/L+3-MA 4] LC3-M/LC3-1 Ik F ¥ &
40pmol/L 4 (P<0.05) (Figure 4), B 3% # £
40pmol/L ZH AEA T H WEAH JCER 11 LC3 Rk Asfk,
PREHZRES T AS40 4N % 4k AWk,

2.5 EEHEZREAME AS49 AEX mTOR RiEZE
Ak

mTOR & FL 3h % PI3K/Akt i 1% (1) R 17 55 i
Y, HE M A WERTE B ) C B . Western blot
PR GEIR BoR, 29 T A549 41 i 24h
J& , SX AR E, 22 8 40pmol/L 4 mTOR ik
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B-actin 43kD
LC3-1 18kD

LC3-1 15kD

23 * *
T
s
T 21
o
3
—
=
=
G
— 14
0

Note ; #:P<0.05.

Figure 4 The effect of curcumin on LC3 expression

WETRE (P<0.01), HARALT AW S Rapa
2 ; 5E R 40pmol/L LA H , 22 8 ZE 40pmol/L+3-
MA 4 mTOR £k . Ft & (P<0.05) (Figure 5) .
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mTOR/B-actin

0.4 1

0.0

Note : *:P<0.05 , **:P<0.01.

Figure 5 The effect of curcumin on mTOR expression
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