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Abstract

Objective: To investigate the mechanism of modified Leweiyin on human gastric cancer NCI-N87
cells. Methods: NCI-N87 cells were treated with different concentrations of modified Leweyin. The
ultrastructural changes were detected by transmission electron microscope, and the mRNA ex-
pressions of autophagy related genes Beclinl, p62, apoptosis related gene Caspase-3, PI3K, Akt
and mTOR were detected by qRT-PCR. Results: Compared with the control group, the cells in the
modified Lewiyin group had poor growth status, a large number of autophagy bodies appeared in
the cells, the expression of Beclinl mRNA increased, the expression of p62 mRNA decreased, the
expression of caspase-3 mRNA increased, and the expression of PI3K, AKT and mTOR mRNA de-
creased. Conclusion: Modified Leweyin may promote autophagy and induce apoptosis by inhibit-
ing PI3K/AKT/mTOR signal pathway, so as to inhibit the development of gastric cancer.
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1. 5|

B — M R A TE B IR, RR R AET RIZE LT, HEWHLEIE L, EWEZRE. £
MrEe. 28RS [1]. REFAR, W97 BUTEEGIRTT TR IR EZITE, EAMEERIE R,
ST EREN B, PR, REGENIE BRARE. EHE RS EA YT 2. BN
WK J7 e PRI R 50 77, X B 1 b7 8 B U7 A1 [3] - F W (autophagy) /& —Fi 1T BUFE P PR st T,
o FE A R BB A R, SR T, R R R AR R R I B L 2 —[4]. BRI 3-3
fitf(Phosphoinositide 3-kinase, PI3K)/ZE [ B (protein kinase B, PKB/AKT)/HILaHE M R4 EA
(mammalian target of rapamycin, mTOR){ 5 1@ B 7E H W i ¥ b R HEAER[5]. AR LA B 54 fufk
NCI-N87 40 i 7o Xt %, PRI SR B AR 77 V45 gt 15 e 40 A () 2 i

2. M 55%
2.1. ApaskS5iRF

N B NCI-N87 4t M bk [ rf IR} e b 4 i A 4 22 S P s i 2 I35 A RPMI-1640 15 77 341
H Gibco A#]: & RNA PRS2 U7 & B B =& AMHE AR H R A7) HiFiScript gDNA Removal cDNA
Synthesis Kit Al UltraSYBR Mixture (Low Rox)I 5 At Be Atk AR H AR A ;s PCR 514 HHA T4
VTR A R ARG KBk (ML 25 30 gv &1 30 9. WEAR 159, ¥EA] 15 g,
A4 15 g+ A3 15 g)INA 10 fEoK, A& 30 min, 55 0N 5 fE oK, A& 30 min, &3 2 ALK,
g, W4iE H 80% LEEIE 24 h, e AR ERRCRE S, WZE/KIHZE 10 g/ml, %M.

2.2. {5
PCR 1% (Roche 480) (3 [H Roche 2 ) 8 Bt 7RG (15 E ZEISS 2 W) ## ]  HlL(Pk~ EM UCT)
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(B E R A A s F 5 B 7 S48 (Hitachi H-7650) (H A H LA A]); B0 H1L(5417R) (#2[E eppendorf 2 ).
2.3. {ApREEF

NCI-N87 4H 1% 77 T- RPMI-1640 1577 2 (2 10%JI 7 1L115), B T 37°C , 5%CO, Hf 748 th A AL H 77 »
BER 3 R L I, O HCAE I AN AT 556

24. BT IRBR MBS FENE

BOS B KA 7> A Ox 4 @GR4, O dimsfEdl. WIRAA T, T8, &
ALy 7 LA SR B AR 77 100 mg/ml. 200 mg/ml 9K FE45 2, 24 h JEEEI B R0 N SRARIES.

2.5, YAREEBRSS YL ER

Y5245 24 h Jo, 0.25%JFERE AL, USCEEZHAT, 1000 rpm 2.0 5 min, A0 2.5%)% RS &, EE =K,
1%KL [E 2, FEPE =K, 50%. 70%. 80%. 90%. 95%. 100%ZFEHHEHiAK, Pl E#e, ANE HElf
W) - NERIRIE, AEEFNRIELR, 7T0CIMES 240 5, B BEY A, BRI BR X
Jutt J5 B T35 59 i 7 WA I S AN R B T 45 ) o

2.6. QRT-PCR # Beclinl, p62. Caspase-3. PI3K, AKT H mTOR HEREFIE

b 24 h J5, WCSEANAR, FIAE RNA POE S BOR A &I U RNA, il RNA W, B-80C
VKFERTE . R HiFiScript gDNA Removal cDNA Synthesis Kit {7 &0K RNA W85 cDNA. f#
UltraSYBR Mixture (Low Rox)i® 7 & fill % PCR e NAK &, 94 % & & PCR 4] Beclinl. p62. Caspase-3+
PI3K. AKT. mTOR %Kik, real time PCR VAR R (&AL 20 pL): BS54 1 ul, TSI 1uL,
SYBR premix (2x) 10 pL, f#¢ ¢cDNA 1 pL, ddH,O 7uL. PCR S 4% 44: 95°C FiAs 14 10 min; 95°C, 10's,
Bk 60°C, 30s, %EfH 72°C, 32's, 3L 45 PMEH; 95°C, 10s, 65°C, 30s. LA p-Actin fE NS, JH 2780CT
Ay HT H R AT RIE R . (W 1)

Table 1. Sequence of gene primer

= 1 EEASIHF5Y

gene Description Sequence(5’-3’)
. Forward ACATCTGGCACAGTGGACAGTTTG
Human Beclinl
Reverse AGCATGGAGCAGCAACACAGTC
Forward TGATTGAGTCCCTCTCCCAGATGC
Human p62
Reverse CCGCTCCGATGTCATAGTTCTTGG
Forward GTGGAGGCCGACTTCTTGTATGC
Human Caspase-3
Reverse TGGCACAAAGCGACTGGATGAAC
Forward AGACGAGGTGAGGAAGGAAGAGTG
Human PI3K
Reverse GTCCTTGCCGTGGATGGTAAGC
Forward GCAGGATGTGGACCAACGTGAG
Human AKT
Reverse GCAGGCAGCGGATGATGAAGG
Forward CTTGCTGAACTGGAGGCTGATGG
Human mTOR
Reverse CCGTTTTCTTATGGGCTGGCTCTC
) Forward GTGGACATCCGCAAAGAC
Human g-Actin
Reverse GAAAGGGTGTAACGCAACTA
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2.7. Gt

SKH] SPSS16.0 Gtit gttt , THEBTRHAR FIMEEFRAER (X + s ) RAIR, AT 2 REA A LL AL A
R T5 =0, JiZE570t, RH LSD %, JiZEANFF, KM Dunnett’s T3, P <0.05 #A A BA Gt iH22 5 L.

3. &R
3.1. KRBT X AR TS R

RET I B RARAERRERE, FEYOINERTT THUE, MREREAR, I EEERA R
LT 1),

XTI hERIEA T2 Rl

Figure 1. Cell growth in each group (10%)
1. ZBLAMARAE KBS (10x)

3.2. FRBERMKTT X ARB MR

il 2 PR, XML SR, RORIEE, Sohik BEMEDE, MR, WRMAEE, WL
BEMABMAMIGE. S0 RRALLLE, SR B OISRy e 75 S A0 Lob R Kb, 8 20 SR i I 17
R KM, wEAes WEERASE I, IR MBS AR AME(ETRITR) s AIRRME MR SR . SRE IR
FINWR 7 A7) S 2 40 e Bt A xR v B 42 )

xR T IRIEA T 2 e R R

Figure 2. Ultrastructure of cells in each group (15 k)

2. EZELMAEEBRIZERI(15 K)

3.3. FKRBIRMBKA R Beclinl, p62 FXBIF M
e 3 s, SR HL, S Ok s R 4 Beclinl mRNA #5840, p62 mRNA %5k B,
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ZRBBA BEMER (P <0.01). KB EFEZA Beclinl mRNA Fl p62 mRNA Fik 5%} A 7=
RILRFEME (P >0.05).
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Figure 3. mRAN expression of Beclinl and p62 in each group
[ 3. &4 Beclinl, p62 mRAN Fi%

3.4. FERMKF Caspase-3 B ERERIFA

wnlE 4 fon, SxPERAER, RBP4l Caspase-3 mRNA ik, 25 HA BEMHE
B (P <0.01). 5Bk 57 E 41 Caspase-3 MRNA ik 5 41 2 53 06 B3 M 2 (P > 0.05).
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Figure 4. mRAN expression of Caspase-3 in each group
[ 4. &4 Caspase-3 mRAN ik

3.5. RBmEkAX PI3K, AKT. mTOR EEFRiAL 0
wmE s frs, SXTIRAEE, KBNS KF E4 PIBK. mTOR mRNA Rix N, ZREHEEH

$
4
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PR (P <0.01). SR Bk 5wl &4 PISK. AKT Al mTOR mRNA Hy#0xt 8 40 & 2% K B (P < 0.01).
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Figure 5. mRAN expression of PI3K, AKT and mTOR in each group
[ 5. %48 PI3K. AKT. mTOR mRAN &k

4. ¥1ig

H W —Fham i B A R, VR, SRR, MRS KR B RV B AR G I B 2 A0
AR AT, AERFAR N RS AR e . AR, SR T B WA L E A A T2[6] . Beclinl i p62
e HE B S AR, B AR, p62 FIA R T Beclinl ik ETF[7]. BFFTR I Beclind & IA ]
DAFIH] B 4t B i AR K [8]. PIBK/AKT/mMTOR 15 ‘5 il i /& H W fi i 2 g 1%, [RIi 2 AG e 8t b e &t
BERE . FEPUANBRIE TSR R, MR AR BBV R b R E AR [9]. i, %55
% D BREL A A ) A B IR 2t SR B

IREWIR T L ZG . EUE. AR, BEAT. e FRCRAER, S ERBEIT. ER
fREEAEIS, MRARHR, RIEFEAEEIEH . SCIRRF TR, IR BNk 7y oo B 9 A 28 K R E 26
Eh . L EREDIRES, FRK IL-6. IL-18. TNF-a 252 0EK 1, BHBIE KM B EE, BA 0 EEA
AR THA[10]. AWFFRM, B YOI IC R0 H] B R NCI-N87 4HMI3 5 . s AR A I ok 18 K
Ik Re ARt B R/ NMAEIE N, qRT-PCR A& AR 15 1Nk 7 fig i 4% 1 Mk 4 26 18 Beclinl A 360,
p62 FKIE W, FRUIR B UM R MR AR 4. &R BIRTUE, FTHICHER Caspase-3
XN, RUIATT R T [, R B UMK ITIEREFEAK PIBK/AKT/mTOR {5 5% PI3K.
AKT I mTOR 3Rk, 8 LRk, 5K BNk nl i@ #0H] PISK/IAKT/mTOR {5 5 il B2 gk | W, 5
SR AR T, A B R AR

& H
VLA H SRRl 5 4 ¥ B35 H (No.LY18H270013, LQ17H270001).
SE 3k

[1] Chen, W., Zheng, R., Baade, P.D., et al. (2016) Cancer Statistics in China, 2015. CA: A Cancer Journal for Clinicians,
66, 115-132. https://doi.org/10.3322/caac.21338

[2] 75%T, FEWE, . PEARIT BE IR R, tHFIRKZY), 2021, 42(5): 335-339.
[B8]1 FKE®, #IWM. FBRGITIRESAEMEE RIRRT R[], FehEZRE, 2007, 22(8): 526-527.

[4] Onorati, A.V., Dyczynski, M., Ojha, R., et al. (2018) Targeting Autophagy in Cancer. Cancer, 124, 3307-3318.
https://doi.org/10.1002/cncr.31335

[5]1 G&F, RACE, BiRGE, . AR E RN S5 ST At B[], A dr bz, 2018, 38(2): 213-223.

DOI: 10.12677/tcm.2021.106109 786 HRE 2


https://doi.org/10.12677/tcm.2021.106109
https://doi.org/10.3322/caac.21338
https://doi.org/10.1002/cncr.31335

(6]

[7]
(8]

(9]

[10]

Ouyang, G., Xiong, L., Liu, Z., et al. (2018) Inhibition of Autophagy Potentiates the Apoptosis-Inducing Effects of Pho-
todynamic Therapy on Human Colon Cancer Cells. Photodiagnosis and Photodynamic Therapy, 21, 396-403.
https://doi.org/10.1016/j.pdpdt.2018.01.010

Kang, R., Zeh, H.J., Lotze, M.T., et al. (2011) The Beclin 1 Network Regulates Autophagy and Apoptosis. Cell Death
& Differentiation, 18, 571-580. https://doi.org/10.1038/cdd.2010.191

Won, K.Y., Kim, G.Y., Lim, S.J., et al. (2015) Autophagy Is Related to the Hedgehog Signaling Pathway in Human
Gastric Adenocareinoma: Prognostic Significance of Beclinl and Gli2 Expression in Human Gastric Adeno Carcinoma.
Pathology-Research and Practice, 211, 308-315. https://doi.org/10.1016/j.prp.2014.11.005

Tsai, J.P., Lee, C.H., Ying, T.H., et al. (2015) Licochalcone a Induces Autophagy through PI3K/Akt/mTOR Inactiva-
tion and Autophagy Suppression Enhances Licochalcone A-Induced Apoptosis of Human Cervical Cancer Cells. On-
cotarget, 6, 28851-28866. https://doi.org/10.18632/oncotarget.4767

PRMEST, AR, AR R BRSPS AR R B S BRY BR B B AR B O 9 RE R T E R (9], W
[£ 2, 2020, 55(2): 93-94.

DOI: 10.12677/tcm.2021.106109 787 HRE 2


https://doi.org/10.12677/tcm.2021.106109
https://doi.org/10.1016/j.pdpdt.2018.01.010
https://doi.org/10.1038/cdd.2010.191
https://doi.org/10.1016/j.prp.2014.11.005
https://doi.org/10.18632/oncotarget.4767

	乐胃饮加味方通过抑制PI3K/AKT/mTOR通路促进自噬抑制NCI-N87细胞生长的机制研究
	摘  要
	关键词
	Study on the Mechanism of Modified Leweiyin Promoting Autophagy and Inhibiting the Growth of NCI-N87 Cells by Inhibiting PI3K/Akt/mTOR Pathway
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 细胞株与试剂
	2.2. 仪器
	2.3. 细胞培养
	2.4. 药物干预及细胞形态学观察
	2.5. 细胞超微结构观察
	2.6. qRT-PCR检测Beclin1、p62、Caspase-3、PI3K、AKT和mTOR的基因表达
	2.7. 统计分析

	3. 结果
	3.1. 乐胃饮加味方对细胞形态的影响
	3.2. 乐胃饮加味方对细胞超微结构的影响
	3.3. 乐胃饮加味方对Beclin1、p62表达的影响
	3.4. 乐胃饮加味方对Caspase-3基因表达的影响
	3.5. 乐胃饮加味方对PI3K、AKT、mTOR基因表达的影响

	4. 讨论
	基金项目
	参考文献

