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Remifentanil Inhibits the MAPK/ERK Pathway to Attenuate Malignant Biological
Behaviors of Esophagogastric Junction Adenocarcinoma Cell Line AGS
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Abstract  This study aims to investigate whether remifentanil can inhibit the malignant biological behavior
of esophagogastric junction adenocarcinoma cells by regulating the MAPK (mitogen-activated protein kinase)/ERK
(extracellular signal-regulated kinase) pathway, thereby suppressing proliferation, migration, and invasion. Human
gastric adenocarcinoma AGS cells were divided into five groups: control, low-, medium-, and high-dose remifent-

anil groups (50, 100, 200 nmol/L remifentanil), and remifentanil plus MAPK/ERK activator group (200 nmol/L remi-
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fentanil+5 pmol/L C16-PAF). This article assessed AGS cell proliferation, migration, invasion, apoptosis, cell cycle arrest,
MAPK mRNA, ERK mRNA, PCNA (proliferating cell nuclear antigen), E-cadherin, N-cadherin, MAPK/ERK pathway-
related proteins, downstream signaling proteins c-Fos and c-Jun, and apoptosis-related proteins. The results showed
that compared with the control group, the 50, 100, and 200 nmol/L remifentanil groups exhibited decreased D-values,
EdU-positive cell rates, cell migration rates, numbers of invasive cells, MAPK mRNA, ERK mRNA, PCNA, N-
cadherin, p-MAPK/MAPK, p-ERK1/2/ERK1/2, S-phase cell proportion, and levels of c-Fos and c-Jun (P<0.05);
apoptosis rate, E-cadherin, Cleaved-CASP9 protein levels, and Go/G,-phase cell proportion were increased (P<0.05).
Compared with the 200 nmol/L remifentanil group, the remifentanil+C16-PAF group showed partial reversal of

these trends in AGS cells (P<0.05). In summary, remifentanil can inhibit malignant biological behaviors of esopha-

gogastric junction adenocarcinoma cells by suppressing the MAPK/ERK pathway.
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Table 1 Primer sequences for PCR

A I HI(5—3")

Gene Primer sequence (5'—3")

MAPK Forward primer: TGC TTC GTG AAC TGAAACATC C
Reverse primer: CCA GAG TCA ACT GAG TCATCACT

ERK Forward primer: CGG GGC ATC TTC GAG ATC G

Reverse primer: CAG AAC AAC GCC GTT TCA GTT

o-tubulin

Forward primer: GGA GCG AGA TCC CTC CAA AAT

Reverse primer: GGC TGT TGT CAT ACT TCT CAT GG
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A AGSHIMEJUS K], B: AGSHIMDooE MEdUBHPEAN A LE . n=6, SLIGMST EH 3R, *P<0.05, X AAALL; “P<0.05, 550 nmol/Lii
SF KB ALE; “P<0.05, 15100 nmol/LEi 55 A e A EL; 24P<0.05, 5200 nmol/LEi 55 K JE ZHAALE -
A: EdU staining images of AGS cells; B: comparison of AGS cell Do values and EdU-positive cell rates. n=6, the experiment was independently

repeated 3 times. *P<0.05 compared with control group; “P<0.05 compared with 50 nmol/L remifentanil group; “P<0.05 compared with 100 nmol/L

remifentanil group; “P<0.05 compared with 200 nmol/L remifentanil group.
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Fig.1 Remifentanil inhibits AGS cell proliferation
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A: migration and invasion abilities of AGS cells; B: comparison of AGS cell migration rate, number of invaded cells. =6, the experiment was inde-
pendently repeated 3 times. *P<0.05 compared with control group; "P<0.05 compared with 50 nmol/L remifentanil group; “P<0.05 compared with
100 nmol/L remifentanil group; “P<0.05 compared with 200 nmol/L remifentanil group.
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Fig.2 Remifentanil inhibits AGS cell migration and invasion
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A: flow cytometry images of AGS cell apoptosis; B: comparison of AGS

cell apoptosis rate. n=6, the experiment was independently repeated 3 times.

*P<(.05 compared with control group; “P<0.05 compared with 50 nmol/L remifentanil group; “P<0.05 compared with 100 nmol/L remifentanil group;

4P<0.05 compared with 200 nmol/L remifentanil group.
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Fig.3 Remifentanil promotes AGS cell apoptosis
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&P<0.05, 5100 nmol/Li 55 A JE A LL; 2P<0.05, 5200 nmol/Li 45 A JE AL .

A: comparison of AGS cell cycle; B: comparison of AGS cell cycle. n=6, the experiment was independently repeated 3 times. *P<0.05 compared with

control group; “P<0.05 compared with 50 nmol/L remifentanil group; “P<0.05 compared with 100 nmol/L remifentanil group; “P<0.05 compared with

200 nmol/L remifentanil group.
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Fig.4 Induction of AGS cell cycle arrest by remifentanil
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n=6, the experiment was independently repeated 3 times. *P<0.05 compared with control group; “P<0.05 compared with 50 nmol/L remifentanil group;

“P<0.05 compared with 100 nmol/L remifentanil group; “P<0.05 compared with 200 nmol/L remifentanil group.
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Fig.5 Comparison of MAPK and ERK mRNA expression in AGS cells
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A: AGSHAJfIPCNA. N-cadherin. E-cadherin. p-MAPK. MAPK. p-ERKI/2F1ERK /2% [1477; B: AGS4H/fiPCNA. N-cadherin. E-cadherin.
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£P<0.05, 5100 nmol/LFii 35 K JE LA EL; *P<0.05, 5200 nmol/Lifi 35 A JE AL HE .

A: Western blot bands for PCNA, N-cadherin, E-cadherin, p-MAPK, MAPK, p-ERK1/2, and ERK1/2 in AGS cells; B: expression levels of PCNA,
N-cadherin, E-cadherin, p-MAPK, MAPK, p-ERK1/2, and ERK1/2 proteins in AGS cells. n=6, the experiment was independently repeated 3 times.
*P<0.05 compared with control group; “P<0.05 compared with 50 nmol/L remifentanil group; “P<0.05 compared with 100 nmol/L remifentanil group;
4P<0.05 compared with 200 nmol/L remifentanil group.

Elo InZFFAREFMAGSHMIEE. T HMMAPK/ERKIE X EBRIERE
Fig.6 Effects of remifentanil on AGS cell proliferation, migration, and expression of MAPK/ERK pathway related proteins
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A: Western blot bands for c-Fos, c-Jun, and Cleaved-caspase9 in AGS cells; B: expression levels of c-Fos, c-Jun, and Cleaved-caspase9 proteins in AGS

cells. n=6, the experiment was independently repeated 3 times. *P<0.05 compared with control group; “P<0.05 compared with 50 nmol/L remifentanil

group; “P<0.05 compared with 100 nmol/L remifentanil group; “P<0.05 compared with 200 nmol/L remifentanil group.
E7 HmFARRERBATHAZEAREHINEIMAPK/ERKIERE FiHHESc-Fos, c-JunFEARIA
Fig.7 Remifentanil promotes the expression of apoptosis related proteins and inhibits the expression of downstream signals
c-Fos and c-Jun proteins in the MAPK/ERK pathway
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