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[ Abstract | Objective; To explore the effect of Weichang”an ( WCA) on the autophagy of human gastric
cancer MKN45 cells and its possible anti-cancer mechanism. Method; MKN45 cells were cultured in vitro and
incubated with different concentrations (250, 500, 1 000, 2 000 mg-L™") of WCA for 24, 48, 72 h. Cell
counting kit-8 ( CCK-8) assay was used to detect the cell proliferation. AO/EB Dyeing ( AO) staining and
monodansylcadaverin (MDC) staining were used to observe the changes of the effect of WCA on autophagosome and
autophagic vesicles in gastric cancer MKN45 cells at 48 h. Real-time polymerase chain reaction ( Real-time PCR)
and Western blot were used to detect microtubule-associated protein 1 light chain 3 (LC3), Beclinl, sequestosome
1 (p62), human autophagy-related gene 5 ( ATGS) , human autophagy-related gene 7 ( ATG7) mRNA and protein
expression levels. Result; WCA showed a dose-and-time-dependent growth inhibition at the concentration above 1

000 mg-L~'. Compared with the blank group, WCA (500, 1 000, 2 000 mg-L™") significantly inhibited the
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proliferation of MKN45 cells (P <0.05, P <0.01). AO staining and MDC staining showed that autophagosomes
and autophagic sacs increased with the rise of WCA concentration compared with the blank group. Real-time PCR
and Western blot showed that the expressions of autophagy-related proteins LC3-1I , Beclinl, ATGS5, ATG7,
mRNA and protein increased gradually after WCA (1 000 mg-L ") intervention, while p62 expression decreased
(P<0.05, P<0.01). Conclusion;: WCA induces the autophagy of human gastric cancer MKN45 cells in a
time-and dose-dependent manner in vitro, which may be related to the up-regulation of LC3-1 , Beclinl, ATG5

and ATG7 as well as the down-regulation of p62 and LC3-17 .
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Tiif CGGATTCTGGCATCTGTAGG Wi 37 CREFM TR IRT 30 min, 76 #OGH H 1E 5
ATGS I CGAGATGTGTGGTTTGGACG 161 FE DB S WEEE MKIN4S 28 Jif v | w5 4 v 1 22 4k
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AbFR TR ERER ] & 25 FoR, T EFHRRE R
FHEA R R 5 22 53 B XF S 96 806 i A7 G2 17 e A, 34
B in) 22 LR R/ i 3 R 25 Rk (LSD) K 5,
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SPSS 19.0 1155 8 M % AE N B 5 MKN45 4i Jig Y
A HIM A E (1C5,) , 4 1 014 mg-L™' (48 h) , L3
2. Mk ML E I e vk R MKN4S 40 0 [ 5 1)
S JE S SE R B B 2K s R & 4L (250,
500,1 000 mg-L~") f 25 (440 ,5-FU 41 (32 mg-L™")
50" HEATWLEE A FI I AL g 48 b

X2 BHZER3 MKN45 @8 EM M (v +s,n=3)

Table 2 Effect of Weichang’an( WCA ) on proliferation of MKN45

cells(x +s,n=3)

J5R ik v i/ %
aim
/mg-L 24 h 48 h 72 h
B 250 15.07 £3.49  15.87 £1.23"  20.5 +£5.13%
500 20.33 £1.99" 40.65 +1.31%  43.77 £0.77%
1 000 28.06 +1.21% 51.49 +2.67% 66.21 +1.86%
2 000 36.74 £1.43% 64.21 £1.75%  69.33 +1.17%

B HAAAME R 0 5 QALY P <0.05,P P <
0.01(F3,4),

3.2 Bt A /MR A0 YL lt A0 1T
HEA AR T 5 DNA 256 R k@, 5 [ WEH
REEGMRI AL A, SEAALK, Hh%
A1 H BRI /N G BB R, R e R R A
5-FU 4140 i [ w /M HL B2 0 i s A 4L, B
LK P R R AL N R, R g %
A5 N B MKN4S 4 [ ms . R 1,

3.3 HpEx AR MDC Y @nt MDC
A5 W R LS A R SO0, Ok R A
OB R B R B, 25 4 e 5-FU L AUA B b i i)
B Lk (/N - A W 2 A M R R
TG/ AT BT IR 0 v A Y TR R
B, I 5 500 AR M Oy X MKN45 9 41 i
A b LI 2,

3.4 Hlpde Xk MKN45 40 i & [ WA 26 mRNA /K
SRR 52 4l R, B R MKN45 41
Mi48h, H fiz 4 (500,1 000mg- L") 4 Beclin-1,

A. 254138 ~ D. B 5% (250,500,1 000 mg-L ™" ) 41;E.5-FU 41 ([ 2,3 [7)

1 BipR3 MKN45 40 i1 5 E/NER#2Mm (A0, x100)

Fig.1 Effect of WCA on autophagosomes of MKN45 cells (AO, x100)

A B

2 BlpR¥BE MKN4S 40 5 &80 (MDC, x630)

Fig.2 Effect of WCA on autophagy vesicles of MKN45 cells (MDC, x630)

LC3-T mRNA ik |, p62 mRNA Eik T (P <

0.05,P <0.01) ;8 m%4 (1 000 mg-L ") 4 ATGS5,

ATG7 mRNA %35 (P <0.05), iR B g% 1

mRNA K Fi7% 5 MKN45 400 & 2 E g, W3 3,

3.5 B maext MKN45 40 i v [ m A 56 8 F R 52
525 (4 R, 5-FU 41 LC3-11 ,ATG5 ,ATGT % 14

FE L, p62 A RKIE T (P <0.01); 8%
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%3 BHH% MKN45 ZHf1 LC3-11 ,Beclinl ,p62 ,ATG5 1 ATG7 mRNA Rk (2 +s5,n=3)
Table 3 Effect of WCA on LC3-1 , Beclinl, p62, ATG5, ATG7 mRNA expressions in MKN45 cells(x +s,n =3)

B /mg - L LC3 1 Beclinl p62 ATG5 ATG7
25 - 1.03 £0.03 1.01 £0.08 1.06 £0.23 1.02 £0.15 1.04 £0.05
H g2 250 0.96 0. 11 0.97 £0. 56 1.05 0. 10 1.03 +0.02 1.06 0. 29

500 1.39 £0.37" 1.68 £0.29" 0.82 +0.06" 1.46 £0.22 1.26 +0.08
1 000 2.20 +0.41% 2.39 +£0.31% 0.52 +0.05% 2.27 +0. 42" 1.83 0. 19"

5-FU 32 1.58 +0.28" 0.92 +0.20 1.46 +0. 13% 1.98 £0. 40" 1.54 +0.68

B —

e

ATG7 - --“ 78 kDa

prin - .o
A B c D E

B3 BERIER MKN4S M §ERXEARAEK
Fig.3 Electrophoresis of WCA on LC3-11, Beclinl, p62, ATGS,

IC3-II

p62

ATGS

ATG?7 protein expressions in MKN45 cells

it A ROR — R AE 40% Ze A, v 2B A7 I ) Ay
8.6 ~13.0 4~ ™o ULARE, 4 FHL 1 24 ) 75 1
7 T3z FAS W A e, 735 3 1) 245 ) 1 i 400 18 i b i
7R TR R BT ARAA RT
AR TE H i B HAR BRI, 2L i A9 IR iR i
BEWAET R B " B IR0 45 i g
W o R 250 R v 24 507 A D — oA K i 988
BEFB AL EZRS 28RN0, B
L7 e AR S B FG P A LA I3 O =, B IR 2
B BRI AT AR R TR BB R
GET7 s TIRKREERE 30 K4F, TTHURT
Z AR AREE (F R BRI R 2 B0 I M 5 Y

*4 BHEI MKN45 41 LC3-1 ,Beclinl ,p62 ,ATG5 #1 ATG7 EARIZWEM (v +s,n=3)
Table 4 Effect of WCA on LC3-11 , Beclinl, p62, ATG5, ATG7 protein expressions in MKN45 cells(x £s,n=3)

4 531 it B /mg - L ! LC3- Il /B-actin Beclinl /B-actin p62/B-actin ATG5/B-actin ATG7/B-actin
25 - 0.80 £0. 14 1.03 £0.22 1.88 £0.12 1.09 0. 12 0.49 £0.03
o % 250 0.82 +0.07 1.48 £0.27 1.64 +0.08" 1.05£0. 11 0.92 +0.07%

500 1.39 £0.09" 1.64 £0.39 1.21 £0. 10" 1.11 £0.07 1.54 £0.11%
1 000 1.95 +0.07% 1.91 £0. 34" 1.19 0. 09% 1.56 +0. 16" 1.72 £0.17%
5-FU 32 1.47 £0.11% 1.37 £0.35 1.01 £0.05% 1.73 £0.17% 1.80 £0.21%

FERRHL, A 508D LR 2 DR 40 3R B S R AL
VR s 4w AL R IR AR R, 22 T BR R4S
B LA R B A B 1R, 4 S 23 4 9 ELR T A
B RIRALIR Z 3K, 22500 Z2 s [) 05 451 %o BRAF 5 3
TEWT T (0 52 05 1 W 22 AT WA 4 i R T 2

AW SRR T AR fe a e AE T, DL 3 s A
NIEABRAE L AR N E 2 B AR, 2 — &
G A Wi AH G KL D iy R 45, o LC3 2 e REAY ATGS
SR FIEY) , &2 5 HREJE R OGS, LC3
LC3- 1 fil LC3-11 WifE e B =, A Wk & A i), LC3- 1
1) C sl iz ZAE RS (46 ATGT il ATG3) iy JiE
I LC3-11, 95 5 Ak mip k™, T % LC3
IR 0 K0T LA B2 i 0 TS P 5 Beclind J2& I
TEJr By BEOR AT sk i S R, F 2l a5 PI3K JE &

A T 3 1 I A 0 3 1 i T ™ 5 p62 S A
W R ) — RhRERRME IR R T, 5 AR A G
KEBWER p62 F RMAENFEAEKEK LS
ATGS8/LC3 %54y, VL) |3 m fk R A7 M s 75 B
W Bl B 25 R p62 ik B H , M B DNA 35 45 1
7EAE R S ATGS T ATGT J& [ b i iy QB 2R 1,
FHRPT A AR S B 20 MR A S Y B
F B A0 M P 3 B 5 A M g Mo TR B
J, AERE LR IE 5 0 A BRE B, )T 2 AR A T AR R
W, H BEDIREAR TR 5 350 2 10 4 e 8% S B A o
Bt &R, A 0 A1 M A B sh GRS B A
B AR, B — RA AL, B WA &R
eI B SO U R S AR M A i R
BT B Al 9 Kk EE H AR AN 25 00 5R
<75 -
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FETE e B IRIE B SRR 2, o B2 23R T b 96 i 0
HARVLFIFRIE G, #b a5 ML L 4R IE B o0 R 4 B
I 517 9 A A SR A A i ) ) X i
Jed 240 1L A ) ML AR R S — 2

ARSLE WA T H WX B A Rk
MKN45 345 1) 52 W0, 55 10540 5 M 22 n] 4 il 48 i 2R
RBFFE g S —30" . A e & W, Z R bR b 2
S 75 B B ATE I ) 184 5 1 (] P 23 175 5 0 M AR 4 M
I 2O AT R S A K A TR A 1
AT B, X SRR F W /N A AT I T 400 B R (B
HMMEAS T, 4 AO Je o I 40 98 0, MDC Y {1
R H R B , PUESE T8 W A ) MKN4S
ML) A0 A RIS . SEERESR o, B I T
J& LC3-11 ,Beclinl , ATG5,ATG7 mRNA Fl4#E H % ik
AL MKNAS 40 i [ W & Az DA T 4 ) 8 4a
JLHE 5

SR, R 2GS 0T IR 2, iUy S AR 24 T HL
VE FHAIL T F0HE £ — , B[R] — rp 25 52 07 764 () i
JeA 28 AU B AN M Ak b A R RE A S W) RS B S A
JH T EL 1 WA S 200 A P A 38 g — ol R 38
WEHLH A B 5 08 T Z B AFTE A w1 38 SO, T
SE 2511375 S B AR AP PR B W 2 R O T B AR T, A
XL [ AT ] BE S RIS AR BT. HEBCh 2 BR
5275 AR 19 1 F B2 AL T T A A A BRI,
DL R H g B 1) 52 2 Pk BORLI P R, AT IR A
FBIF 5 LA I 15 i 22 %) B g 1 A S R 2 R — B
WFFE 9 J7 1] o
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