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SR FH P R S {8 e s A 0 25 AL A A ) 1 , S SR Al Ak 2 e € A I 45 AL 20 A v p A A E TR AL MG R
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0.05) , EZHEAF B BEHIHIF + 35 S04 Eca-109 4 ifd 1 p-LKB1/LKBI1 , p-AMPK/AMPK g 2 /&5 F [ B0 ] 71 42,
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Effect and mechanism of matrine on autophagy of esophageal cancer Eca-109 cells
HOU Minjie, LIN Shuxuan,.YU Yang
( Department of Pathology ,Hebei North University , Zhangjiakou 075000 , Hebei Province ,China)

Abstract: Objective To investigate the effect of matrine on autophagy of esophageal cancer Eca-109 cells and its
possible mechanism. Methods  The subcultured Eca-109 cells were taken and divided into the control group, the low
concentration matrine group,the medium concentration matrine group and the high concentration matrine group. The cells in the
control group were added with the RPMI 1640 medium which containing volume fraction 10% fetal bovine serum, while the
cells in the low,medium and high concentration matrine groups were added with matrine solutions with final concentrations of
1.0,1.5,2.0 g - ™", respectively. The activity of cells in above each group was detected by 3-(4,5) -dimethylthahiazo (-z-y1)-3,5-
di-phenytetrazolumromide method ; the localization and expression of the autophagy related protein of microtubule-associated
protein light chain 3 (LC3) in each group was detected by immunofluorescence cytochemical staining; the expressions of
polyprotein 62 (P62 ) and LC3 protein were detected by Western blot; the expression of Beclinl mRNA was detected by
real-time quantitative polymerase chain reaction ;the ultrastructure of Eca-109 cells in the control group and the high concentra-
tion matrine group was observed by transmission electron microscope. Another subcultured Eca-109 cells were taken and divided
into control group, autophagy inhibitor group, matrine group and autophagy inhibitor + matrine group. The cells in the
control group were added with 5 mL. RPMI 1640 medium which containing volume fraction 10% fetal bovine serum;the cells in
the autophagy inhibitor group were added with the final concentration of 7 pmol + L' 3-methyladenine (3-MA) solution ;the
cells in the matrine group were added with the final concentration of 2.0 g - L™' matrine solution;the cells in the autophagy
inhibitor + matrine group were added with the final concentration of 7 wmol + L™" 3-MA solution for 3 hours, then they were
added with the final concentration of 2.0 g - L.™' matrine solution ; after 24 hours of cultivation , the expressions of Beclinl ,L.C3
and liver kinase B1 ( LKBI )/adenosine monophosphate-activated protein kinase ( AMPK ) /mammalian target of rapamycin
(mTOR) signaling pathway related proteins in cells in each group were detected by Western blot. Results  The proliferation
inhibition rate of cells in the low, medium and high concentration matrine groups was significantly higher than that in the
control group( P <0.05) ;the proliferation inhibition rate of cells in the medium concentration matrine group, high concentra-
tion matrine group was significantly higher than that in the low concentration matrine group (P < 0. 05) ;the proliferation
inhibition rate of cells in the high concentration matrine group was significantly higher than that in the medium concentration
matrine group( P < 0. 05). The control group and the low, medium and high concentration matrine groups showed positive
expression of LC3 protein labeled with red fluorescence in the cytoplasm of Eca-109 cells. The LC3 protein in cells in the con-
trol group showed a diffuse state ;the LC3 protein in cells in different concentrations of matrine groups showed a spotted state,
and the higher the concentration of matrine ,the more the spotted L.C3 protein in the cytoplasm. The relative expression of P62
protein in Eca-109 cells in low, medium and high concentration matrine groups was significantly lower than that in the control
group (P <0.05) ;the relative expression of P62 protein in Eca-109 cells in the medium and high concentration matrine groups
was significantly lower than that in the low concentration matrine group (P <0.05) ;there was no significant difference in the
relative expression of P62 protein in Eca-109 cells between the medium concentration matrine group and the high concentration
matrine group( P >0.05). There was no significant difference in LC3- 11 /LC3- I in Eca-109 cells between the low concentra-
tion matrine group and the control group( P >0.05) ;the LC3- I /LC3- [ in Eca-109 cells in the medium and high concentra-
tion matrine groups was significantly higher than that in the control group and low concentration matrine group (P <0.05) ;the
LC3-M/LC3-1 in Eca-109 cells in the high concentration matrine group was significantly higher than that in the medium
concentration matrine group( P <0.05). The relative expression of Beclinl mRNA in Eca-109 cells in the low, medium and
high concentration matrine groups was significantly higher than that in the control group (P <0.05). The relative expression of
Beclinl mRNA in Eca-109 cells in the medium and high concentration matrine groups was significantly higher than that in the
low concentration matrine group (P <0.05) ;the relative expression of Beclinl mRNA in Eca-109 cells in the high concentra-
tion matrine group was significantly higher than that in the medium concentration matrine group( P <0.05). Normal cytoplasm,
organelle and nuclei could be seen in the control group;a large number of autophagic vesicles with different sizes and the
autophagosome wrapped with cell contents could be seen in the high concentration matrine group. There was no significant
difference in the relative expression of Beclinl protein and LC3-[[ /LC3- [ in Eca-109 cells between the autophagy inhibitor
group and the control group( P >0.05) ;the relative expressions of Beclinl protein and LC3-[[ /LC3- [ in Eca-109 cells in the
matrine group and the autophagy inhibitor + matrine group were significantly higher than those in the control group and
autophagy inhibitor group( P <0.05) ;the relative expressions of Beclinl protein and LC3-[[ /1.C3- ] in Eca-109 cells in the
autophagy inhibitor + matrine group were significantly lower than those in the matrine group( P <0.05). The levels of phospho-
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rylated LKBI ( p-LKB1)/LKB1 and phosphorylated AMPK ( p-AMPK )/AMPK in Eca-109 cells in the autophagy inhibitor
group were significantly lower than those in the control group, and the phosphorylated mTOR ( p-mTOR )/mTOR was signifi-
cantly higher than that in the control group( P <0.05) ;the levels of p-LKB1/LKB1 and p-AMPK/AMPK in Eca-109 cells in
the matrine group were significantly higher than those in the control group,and the p-mTOR/mTOR was significantly lower than
that in the control group (P <0.05) ;the levels of p-LKB1/LKB1 and p-AMPK/AMPK in Eca-109 cells in the autophagy
inhibitor + matrine group were significantly higher than those in the control group (P <0.03) ;there was no significant difference in
p-mTOR/mTOR in Eca-109 cells between the autophagy inhibitor + matrine group and the control group(P >0.05). The levels
of p-LKB1/LKBI1 and p-AMPK/AMPK in Eca-109 cells in the matrine group and the autophagy inhibitor + matrine group were
significantly higher than those in the autophagy inhibitor group ,and the p-mTOR/mTOR was significantly lower than that in the
autophagy inhibitor group (P < 0. 05) ; the levels of p-LKB1/LKB1 and p-AMPK/AMPK in Eca-109 cells in the autophagy
inhibitor + matrine group were significantly lower than those in the matrine group, and the p-mTOR/mTOR was significantly

higher than that in the matrine group (P <0.05). Conclusion Mairine may induce autophagy in esophageal cancer Eca-109

cells by regulating the expression of LKB1/AMPK/mTOR signaling pathway proteins.
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2 0 B T TR G ] 1. 2. 47 30, 4% 2H 40 i 4k 2 B 5
24 h J5, $2IUS RNA JEFE1T DNA (15 80, X 56
TP 1S, WA % :cDNA Template . Forward Primer
Reverse Primer £ 1 ul,2 x Universal SYBR Green Fast
qPCR Mix 5 plL,ddH,0 2 wL; ;2 hiz&f4:95 °C 30 s 1 MG
1,95 °C 5 5.60 °C 30 s 40 MEF . LUH THEE-3-BER
it & W ( glyceraldehyde-3-phosphate dehydrogenase,
GAPDH) 25 N 2 %f B8, Beclinl i 5] 4 )7 51 Ky
5-CCACAGAAAGTGCCAACAGC-3", N iES| ¥ v 4|
4 5'-GACGTTGAGCTGAGTGTCCA-3'; GADPH [ Jjif
519 F %1 Sk 5'-GTCTCCTCTGACTTCAACAGCG-3',
TUEgl W 7 %) K 5'-ACCACCCTGTTGCTGTAGC-
CAA-3', R 27%“ 835 Beclinl mRNA i 41 %}
Fiki,
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i, 0 SR 4 5 5 e, K 4 L 53 Ay o B 2B R e ik
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AL N 2.0 g » L7 5 S0 5 4140
ARLLEEFE 24 h 5, BN R, 3 000 ¢+ min '
05 min, PBS YRGB AN, AR5 I R AE 4 °C
FEE 24 b, PBS PRIKSE, INAGE 10 g - LRI,
4 C FHIE 3 h, W2 B, R4 % 30% \50% |
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PR , T 37 C K. AR IR 423,
T 60 C IEFPAFI 48 b WD) 7 ALLIE] , HIAER
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1.2.7 Western blot ;£# il Eca-109 R LC3,
Beclinl ,LKB1, p-LKB1, AMPK | p-AMPK, mTOR
#1 p-mTOR ZAMHENRIEE
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P TR B3 R0, TR A M A K kG 20 60 %
BF, 23S0 B | 8 I ) R 2 L0 2 R AL RN [
R + S, X BRZH A A S mL SRR 74
10% Jig 4= MLIE 1Y RPMI 1640 555, 5 w0 i 7] 20
AIINALEHEE N 7 pumol - L' 3-MA %K, ¥ 505
YA ALT BRI N 2.0 g - L7 ST,
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1.3 SitFE

Jui i GraphPad prism 8 {41 SPSS 22. 0 % ff:
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2 #R
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ST 2 40 L1 0 ) % R T R, 2 R A S
TR R (P <0.05) 5 Hif 3 7 S B 28 Ry v
2 2 20 L 0 ) A I TR R v S A
ZRAGI2EE L (P <0.05) 5 2 W B S 08 20 40
JLSEFE A 2 2 TR B S AL, 2 R A S
e (P <0.05),
2.2 MRAMREESHA.FIREESHAN
BIREESHE A Eca-109 4 F LC3 & HKE L
ERE
Xof PR ARV B S0 A el B S 2

WS4 Eca-109 215 H 24 m] 0L 2 41 (6 26
FRic i) LC3 & I PH MR R . X IR AL 40 i v LC3 2R
FR KBRS SRS S A 4 h LC3 A2
BEAVIRAS, HA% 200k FE R e, 200 L 0T o S B AR
LC3 AW E, 4R WE 1,

A IRAL; B AR S 208041 5 C - PR BE W S AL D - Rk E v S
1 Eca-109 fah BiEER LC3 WEMSRIE( REREAMUFRE, x400)

Fig.1 Localization and expression of autophagic protein LC3 in Eca-109 cells

(immunofluorescent cytochemistry staining, x400)
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RiELLE

1% L v S 4 Eca-109 4l P62 7K
H AR IR i 3 0 B IR IR, 22 R Se it 2
B (P <0.05) 5 Hif 2% S 08 20 A sy ok B S0
2l Eca-109 4 fifirh P62 £ [ (AHXT 3Rk & B KT
RS, 2R A G R (P <0.05) ;9
WEET S0 5 5 Wk B v S 0 4 Eca-109 41 Jifd v
P62 T H AN Rk L = R G2 (P>
0.05) . fIk¥k S04l 5 X R4 Eca-109 4l rh
LC3-1I/LC3- | bR ZER TG E L (P >0.05);
Hh B S 2E TN R VAR B S A Eca-109 4 Jifg Hh
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W2 Fik 1,
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Fig.2 Expression of autophagy-related proteins in Eca-109
cells in the control group,low concentration matrine group,
medium concentration matrine group and

high concentration matrine group
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x1 MNRABRKEEZSHA PRETSHATRIRE
HS W Eca-109 ffh P62 EHRILE
K LC3-1/LC3-1 Lb%
Tab.1 Comparison of the expression of P62 protein and the
ratio of LC3-11/LC3- 1 in Eca-109 cells among the control
group,low concentration matrine group, medium

concentration matrine group and high

concentration matrine group (xxs)

215 n P62 LC3-T/LC3-1

o HEZH 3 0.960 £0.087 0.886 +0. 125
v B2 5 S0 Al 3 0.563 +0. 004" 1.167 0. 057
rpok B S AL 3 0.260 +0.052* 1.900 +0.070*
VR EE TS S04 3 0.140 =0. 030 2.783 +0. 175%°
F 124.100 160. 501

P 0.000 0. 000

VE 50 BRAL A P <0. 055 SR HE 35 S0 4L " P < 0. 055
YR BB P <0.05,
2.4 MRAMKEZSHA. PREESHAMN
EREESHEA Eca-109 A & Beclinl mRNA &
oy A5
Xof R ARV B Sl A TPk B i S 2 ey

WS S04 Eca-109 41 fifi ' Beclinl mRNA 1) 44
XP ik & 43 3 A 1..000 £ 0. 000, 1. 730 +0. 180,
3.230 £0.255.8. 123 +0.890, k.. mkEES
B4 Eca-109 4 g+ Beclinl mRNA [ %} 3235 &
BERGTXYRAA, ERA5EITFREL(P<0.05),
Hh i 2 B 2H R TR R S A Eca-109 21 i
H1 Beclinl mRNA FXJ 3235 i 2 5 TR E 2
BH , 2R A G F R L (P <0.05) 5 Bk i &
B 2H Eca-109 40 fifith Beclinl mRNA {4 #H %} ¢35 5
BERTHRESSWMA, ZRASITFEX
(P<0.05),
2.5 WRAMZKREZSHA Eca-109 HEHE
ML

Xof FECZEL 240 i i DL T D 4 S 24 P R 2
JHLAZ 5 v Ve J3E oy 2 B 2 A4 L J5t v P L K B R/ N AN A
(R W3, I AT DA 2 A N 250 %) B WA T 24
JRIAZ AR DL S S s A5 R LI 3

AN HERAL( %3 000) 5B ~ D ¥ B 204 ( %20 000)
3 WRANSREEZSH A Eca-109 MBI EN (B EFERIE)
Fig.3 Ultrastructure of Eca-109 cells in the control group and the high

concentration matrine group ( transmission electron microscope)
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p-AMPK/AMPK & % it F %} 18 41, p-mTOR/mTOR

WE S TR, 225 A GT# 3 L (P<0.05) ;3%
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AMPK i 3 & F X B4, p-mTOR/mTOR {2 # ik T
XTHREH , 22 A G it a8 SL(P <0.05) 5 J a5 +
T 2 B 41 Eca-109 4 fd ¥ p-LKB1/LKBI
p-AMPK/AMPK &} 2 /5 F X BRAL, 2 R A G2 B
X (P <0.05); A mgEHfl i + o5 S0 5% A
Eca-109 Zi g p-mTOR/mTOR M4 2% 5 G812
B (P>0.05), SR A BERHR + 9520
4 Eca-109 4f ffi & p-LKB1/LKB1 , p-AMPK/AMPK
2T A WEPI IR 4, p-mTOR/mTOR I 1K F
H BRI, 22 A5 # 3 L (P <0.05) ; H I
HIF] + %S08 41 Eca-109 40+ p-LKB1/LKBI |
p-AMPK/AMPK ' 2 (% T2 6 4 , p-mTOR/mTOR
BERTHSWA, ZF AR L (P<0.05),
iR IR 2 fE 4,
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BER 25 S B EE Eca-109 £ [ 15k 14 5 1 KA AL - 907 -

2 MRA.GENFHFEESEANBRIHEF + FS55HE Eca-109 P EEHEXER
% LKBI/AMPK/mTOR {5 S ¥ EHHENRIEE K
Tab.2 Comparison of the relative expression of autophagy-related proteins and LKB1/AMPK/mTOR signaling

pathway proteins in the Eca-109 cells among the control group,autophagy inhibitor group,

matrine group and autophagy inhibitor + matrine group

(x%5)

25 n Beclinl &[] LC3-T/LC3- 1 p-LKB1/LKBI p-AMPK/AMPK p-mTOR/mTOR
X A 4H 3 1.006 +0. 005 1.006 +0. 005 1.006 +0. 005 1.006 +0. 006 1.006 +0. 006
9 WA i 50 £ 3 0.726 +0.067 0.767 £0. 112 0.587 £0. 065" 0.523 0. 070" 2.307 £1.100°
TSN 3 2.903 +0.474" 2.783 +0.175 2.230 +0.082% 1.810 +0.060* 0.680 0. 066
AWEMEIR + - Sme 3 1.523 £0. 190 2.023 0. 103" 1.363 +0.061 1.343 +0. 096 0.850 +0.046"
F 42.221 195.200 398.351 197. 890 400.001

P 0.000 0.000 0.000 0.000 0.000

IR AL P <0. 055 5 E IR AR P <0.05; 53 S R4 P <0.05,

B C D

A
Beclinl - ““
LC3-1 — 2
- o e—

LC3-T
LKB1 S S

ST

AMPK - S S S——

pANPK N —
mTOR “* —
- -

S e e " So—"

A X B B B W2 C v S0 5
D H W] + S
E4 FHRE.SRIPEFAESHASRIPEF + ESmH
#H Eca-109 4B+ HIEMHXEH K% LKBl/ AMPK/mTOR
FESEREANRIE
Fig.4 Expression of autophagy-related proteins and LKB1/
AMPK/mTOR signaling pathway proteins in the Eca-109
cells in the control group,autophagy inhibitor group,

matrine group and autophagy inhibitor + matrine group
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