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Effect of hydroxycamptothecin on autophagy of A549
lung cancer cells*
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Abstract: Objective To investigate whether autophagy is involved in the anticancer mechanisms of
hydroxycamptothecin (HCPT) in human lung cancer A549 cells in vitro. Methods Human non-small cell lung
cancer cell line A549 was cultured. In our study, cell viability was assessed by MTT assay, Cyto-ID staining was
used for autophagy detection which was observed by laser scanning confocal microscope (LSCM), the expression
of LC3II/I and p-mTOR were measured by Western blot. Results HCPT (50, 200 and 400 pumol) suppressed the
viability of A549 cells in a concentration-dependent manner. Moreover, HCPT increased autophagy level in the A549
cells. The autophagy inhibitor 3-MA caused a statistically significant increase in growth inhibition of the HCPT-
treated A549 cells. Conclusions HCPT induces autophagy in lung cancer A549 cells in vitro. HCPT (50, 200 and
400 pumol) suppresses the viability of A549 cells in a concentration-dependent manner and its induction of cell

autophagy is related to the dosage. Autophagy inhibition combined with HCPT may be a better way for the treatment
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of lung cancer.
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2 3L 55 B ( Hydroxycamptothecin, HCPT ) J&
— M EG UM 254, (A e 200 AL )
AN Y PRI A SR ARLE i WS HCPT X A Jii s
A549 4l H RS2, LU HA T Rl PR 4
HEHR KA

1 RS

HREAR KBS T

AS549 21 L W 3 b [ B 2 BE 40 B A, AS49 4
JLREAE 5% CO,. 37°C. 1 FINE B2 5 3R 40 N B 3% T
RPMI1640 5535 (& 10% JE4-1% ) H, WisEE K
% 80% ~ 90% I}, 0.25% JFEREIHLAEC.
1.2 FERFISMHE

HCPT( 4 >99% ) th i R EFHE A FRA FHE,
6- @ HE -3- HILE (3-MA ), FHIAE X (RAPA)
FI IR LC3B £ s SR T35 [E Sigma A F], 4
Jio s g K FE AT & (MTT) A A RERGEEY)
B A BR A ] 7= &, Cyto—ID Autophagy Detection Kit
( ENZ-51031-K200) K 3£ Enzo life science 7= ffio
37°C A b 3246 (5[ Thermo Forma A H] ),
PAEE s 240 (95 BIO-RAD 24 H] ), JY200C Hi ik
(A BARITRIKE S A RAFR ), HotbRe
A FV1000 ( HAS Olympus 24 H] )o
1.3 RIMNSBIER) MTT &4

T IO BI0A A< 309 FL A0 AR 2 B 4 1 400 it 52 40
MR B, TR A R ST, 7 96 LR
BEFLHIIA 200 1 545 K249 3 000 /™4t 4 40 i B3
YRR EESS , ALIMAARFE R HCPT B3 37K 200 1
(X FR 4 538 195 929 ), HCPT+3-MA 418 HCPT 4b

1.1

PERT 1 h i 3-MA (5 mmol ) ZbFE, &A% 5 B 1L,
Hi 9% 24 h J5 &L 53 B A MTT (0.5%MTT ) ¥
20w, TEAMMIEEFRA NRLEE 2 4 h N A 380
K ( dimethyl sulfoxide, DMSO ) 150 .1, 15 min J5 @54
e R SR B WK A Y SE 2R, T 570 nm P
ARSI 5 25 LAY YEE T (optical density, OD ) {H..
1.4 BLHARERMEBERNEELZ EBR

TR IO A K HL A0 IR S R AP 20 i, T Ak
B G B TR AN 53R, 158 40 M B A Kk
#) 50% ~ 70% J5, H LN AAS 6 ¥ & HCPT 15 %
W2 ml (X BRI 15 R W ) ARZE 8595 24 h, JF
BEBAPEXT B2 (RAPA 41 ), #% CYTO-ID" Autophagy
Detection Kit 271 & 14 H] 45/l A Hoechst 33342 Nuclear
Stain, CYTO-ID" Green Detection Reagent 37 °C 557
A 30 min, E THOCHRE R N TUEL.
1.5 Western blot #& Ul B W& 48 X & B LC3,
p-mTOR &i&

LC3 7 A Wt Fe rh B bR e, A4
WA 2 FfEEIEat (LC31, LC3ID), H WAL hiid
P PR BE # LC3I 6] LC3IT 19 % 48, PR it LC3II/LC3I
AT DA e [ W e A 1 e p-mTOR S 40 [ W5 1Y) 7
PEREE N, BEEAOEEE, MR EE
MRIFFIMRST, BN 2 ml ISR, B
FRIW . LA AT R (ARG IR ). HCPT
ZH (50, 200 F1 400 wmol ). HCPT+3-MA 24, 4k 2
24 h JE ARG M . A AR AN L FR AN RS R
PEAT B R BN E J5 38 F Western blot £ LC3
p—mTOR (3K o H Image J #5475 BE 43385 K e 143 H
1.6 Sit=FHiE

K H] SPSS21.0 A {4k PR 50 s, 1 TR
PR = bR (xxs) Fon, ZAMEEBKRATS
BEALI TSN 2 7 22 08T (One—way, ANOVA ), 4
(B P PR L3R F LSD A6 55, P <0.05 22 A Geit

&R

HCPT Xf A549 40 A& 14 A 220
MTT JE5E AS49 AMUEIG %, SN E T &
T, ZRAGHFE X (F=186.662, P=0.000), %

2

2.1
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H1l BRHOAS, 45 o JRFEE BT A A549 4RI H Bk A5 IR

ZH AR AETE A 2200 5 LI LR R, SX)
MEZH o3, HCPT 2H (50, 200 F1 400 o mol ) H 4 fifd
FHXTAE I R 22 A G2 E X (1 =13.614, 12.614
F144.679, 1 P =0.000 ), VLI . 2] HCPT ik,
AW AS49 A0 5E AE ) A

Hoechst 33342 Cyto-ID Overlay

Mt AREFIE HCPT Xt A549 ZHBaEE M

o 50 p mol
J0m  (n=10)
2151 ODfH (x+s) ML  /%
pogitekel 0.94 +0.01 100
50 . mol HCPT 2H 0.83 = 0.02' 88.3
. 200 . mol
200 . mol HCPT 21 0.74 +0.04' 78.7
400 p. mol HCPT 41 0.64 £0.01" 68.1

e T XA, P <0.05

2.2 HCPT xt¢Afa B iERI S0

221 migBaEsLR SXTIRAHE, HCPT 4lab#
24 h 5 4 M5 A A A JE ] Cyto—ID £ (05 i J 4
g, S22 ANES SR RAPA ACFS S BRI, H
HF 200 w mol HCPT 4l Cyto—ID 45 {05 3 B 48 38 0 Ky
B, iR HCPT W LAVE S AS49 410 Ak A=, HH:
VT A549 4iifi [ M A AR T 5 HZ R A G, L
Kl 1.

222 WRAEAMREE LCIMALLR  Western B 1 JREIREE HOPT Xt AS49 4Ri B e 035 SHER
blot £ M £ 2 LC3I/LC3IE (19 4% fk, LC3I/LC3I fH (HLH s MR x 40)
TE X7 M8 2H . 50 wmol HCPT #H. 200w mol HCPT 4 . o
400 w mol HCPT 4 35 (100.0+2.12), (107.07 + - =
0.94) %. (136.36+0.62) % l (12525+131) %, - - i‘m”
SR 20T, ZRASIFE X (F=855315, ' - W Caroi
P =0.000), %% 41 LC3I/LC3I{H A 2= 5 ; ¥k — % “
B H R, 5 %t 4L H B2, HCPT 41 (50, o
200, 400pwmol) ' LC3IV/LC3I 8 22 B A 45 it 2 5 « 100}
X (t=-6.625, -38.147 F1 —23.203, 4 P =0.000 ). = 80f
200 w. mol HCPT 2H LC3I/LC3I{E F IR B3, #F— E 60
ST, HCPT TS AS49 A [V MR, i =0
5 AS49 AN A RO RE T SR G, T 2, ol
223 M AEA KK E p-mTOR 8 LA £ R ‘ 2 3 4
Western blot #1440 p-mTOR 7K FEA9754k, p-mTOR 1: XHEZH; 2: 50 wmol HCPT 415 3: 200w mol HCPT 415 4:
16 % B 41, 50wmol. 200p mol & 400 mol HCpT 0 M HCPTAL
) 2 HCPT xf A549 i BI&EXEH LC3 FRiLHI= M
H £k M (100.00+7.36) %, (95.61 £7.41) %,
(70.29+6.67) % M (49.53+5.42) %, ZHHE 2 MALE, HCPT 4 (50, 200 1400 wmol ) p-mTOR

ST, ZRESIEE X (F=716.920, P=0.000), %&  KFEZERASIT¥%E L (1 =3.993, 19.502 Fl 44.184,
ZH p-mTOR KA 25 5 E—L PR i, 5% P=0.005. 0.000 F10.000 ), HCPT iS5 A549 {4 A
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1
1: XFHE4L; 2: 50w mol HCPT 41; 3: 200w mol HCPT 41; 4.
400 p. mol HCPT 41
3 HCPT xf A549 fHBI B IEHEXER
p-mTOR FiXRIF M

2.3 HCPT Bx& B B&# &l 7 3-MA Xt fifi &g A549
24 B ) 2 Ml

2.3.1  3—MA 4% HCPT # 549 4a fe A &
blot K M 4 41 LC3I/LC3I A 19 48 1k, LC3I/LC3IH 1
200 . mol HCPT 41, 200w mol HCPT+3-MA 41, 3-MA
2 R X R F AR (158.22+3.26) %, (11030 +
11.23) %.(107.57 +15.86 ) % #1 (100.00 = 8.02) %,
SRR 22500, ZFAGIEE L (F=37.222,
P =0.000), %0 LC3I/LC3T(EA 259 5 HE—LPmi L
BB, 3-MA 45X AL HEE, LC3I/LC3I fH 2 5%
Tegi i L (1=0.924, P =0.200), 200 pn mol HCPT
ZH 5 XA e #, LC3IVLC3IH 2 R A it E X
(t =19.204, P =0.000) ; 200 w.mol HCPT+3-MA 4 5
200 w mol HCPT 4 b #¢, LC3I/LC3I{H2FH i1
B X (r=11.243, P =0.000) ; 200 w mol HCPT+3-MA
205 3-MA 4%, LC3I/LC3I 2R S it %5 X
(+=0.344,P =0.372 ), KW HWEAPHIF] 3-MA(5 mmol )
LA HCPT 5 Al . DL 4.

232  #ph) B )5 HCPT Al J& A549 &m fL 3 78 49
Hg%ee MTTEEGE AS49 JHMAOFEGE 2, H
7 3-MA Bt 4 HCPT (50, 200 #1400 wmol ) kb ¥ 24 h
Joi . AS49 4 i i) 1E FE 10 350 50 R (307 £4.3) %,
(38.124.6) % F (429=1.1) %, & THH HCPT [F5]
EAM(12.9£23)%.(21.6 4.1 )% F(32.7+2.1)%,
SRR 200, ZRAgiE L (F=140.801,
P =0.000 ), 41400947 KA 2200 5 E— 2B

Western

P i, 5 IR ) Bk HCPT 411642, 50, 200 Al
400 p mol HCPT+3-MA 21 Hh 4 JAH X A7 1 56 25 5 4 42
R L (1=18.401. 15.771 F16.476, P =0.000),
XARR HCPT B4 A W1 770367 i ) 80 vl i
fE. LA S5,

.I.‘l“...-HMI
e
2001
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— —
= wn
S =]
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W
o

0.
1 2 3 4
1: 200 wmol HCPT 415 2: 200 pmol HCPT+3-MA 41; 3: 3-MA
H; 4. MIRAH

4 3-MA (5 mmol ) #P# 200 u mol HCPT

BESRHEBEER
50 ¢
"HCPT
© 40f =HCPT+3-MA
_HE 30
=
20
Ho
s
10
ol II
1 2 3 4

1: XFPHEZH; 22 50pwmol 415 3: 200 mol 41; 4: 400 p mol 41
B 5 3-MA #l% BIE/E HCPT XiAfifEE A549 4R
5 HD i (9 22 e

3 ifip
O PR B B 2 A P e A0 B Py — 4 T BEARFAE
R 25y BB A P S ) e 240 6 5 2R
(9 SR AT B, HCPT HA ] A549 4
MM PERT . H HCPT Al £ B . X
#&7 HCPT JCAFAT IR 911 FH ] 68 -5 HLA il e 57 A g
HEBHA K

FF I e A% 2 o A S 22 e ik A [ i 52
BRI S TR TH 5T, EFR AR s i AR
—LERETERR T, A AT REAEREAL A SR AR B B K
FEAFIRPER, R AN nT LU 1 A R AT 36
SEAS AT AR, dunT DUd ad A W SR kst
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BUHAAS, 45 . FRIEE R A NS AS49 4 [ W FE 0

TP, KA AWEPERET 5 A WRTEA[E 0 b &
PRI R A S AR A Y . ABFRE SR T HCPT
AT AS49 AR A A g, RS RBOR, &
HCPT 45, A549 4R LC3I/LC3T FefETHE, H
WS PR 1 p-mTOR KRG, 25EHOEIR A&
TPk MELLE R, W AR E S, HCPT AliE S
AS549 Hf AW, AR TE, BRI . N E S0
HeLa 21 s ) K 25 e A R A 350 AT 35 i 1) 1 kv g
DCAE AL T4 BB I A — o MR E L ™ FE b
JEUEA AR AT A R v, A S ad 4R e A IS
P, PRH R A 6 2R T SZ 8 i A2 A0 K F
JFHEAT 2245 DNA (4852, DA 9 il ey 4 e g 1
DAAERF ARS8 Y 3hh, Akl — b iR 24
PIRINE RS « R I e FH 0 P o 2 i 4
3F7d, AN A WG SRR S s, R UER E)
YR A3 5 22 B S R G . AR AR
B AR RS A UM E R, R e
HE AR 2R Ja R T A B E . H R
TIARERAE R AW S0 IR T G R E
ZIFhR , WESEUERA L EA ) 2 s 4 M A s
WFRE RIS 3 S8R 2B 2 53 i VE T HepG2 21
R BEL-7402 ZHHER 54 AMES 5, Xeezy
PIARAT AR Mg 4ty A wss, [RRf 2571 A g
SRR . 22 A mE R AT LOnsR AT 254 1t
IIEVERT . TR 25 A S AT TR R T, 51
WS 1] L3 Ao A A A DAY 174 R B 5 1T K 8140 ) 24
JiL g A Y, DN SR AT 245 % e 240 A iy
AU AR Y R MK (TSA) 1
PRAZVFAD (SAHA ) AAEHTIMIE B VR 2k 9 ) B
WA EIY o HeAh Ao ™ B A W R a0 3-MA
U 2 T B R AL [ W) 700 76 e 176y 7 TRl n]
RE I E MO, B, FretFol T4 H R
AP IR VER], Bk HAET . X I 40
JHL ] et T REAE Ry B R TR T IR AR . AR
KB, HCPT Bt G 3-MA LHH HCPT X filifis A549 4
LA S A P RIAE P, fl B HEI HCPT 763697 Ml
A FE, B E R T RE S IR TR A
B, ARG RSN T S PUR 259 HCPT
XA AS49 AHL FH WERYSZE , & IE HCPT X A549 4f
L 5 A )V P S R AR 5 HCPT 5 % A 4 g
H AT HES mTOR {5 5@ B ¢ 3 HCPT BCA A el

il 77 3-MA EAE AN S RE ) o . HEAARALR]
AR TA a2 HFT
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