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Impacts of Remifentanil on the Proliferation, Apoptosis, and Invasion
of Esophageal Cancer Cells by Regulating Fas/FasL Signaling Pathway

LIU Sen', XI Zhilong?, LI Liping'*
(‘Department of Anesthesiology, Jinling Hospital, Affiliated Hospital of Medical School, Nanjing University, Nanjing 210018, China,
2Department of Thoracic Surgery, Jinling Hospital, Affiliated Hospital of Medical School, Nanjing University, Nanjing 210018, China)

Abstract This study aims to investigate the impacts of remifentanil on the proliferation, apoptosis, and invasion
of esophageal cancer cells, and to analyze whether its mechanism is related to the Fas (fatty acid synthase)/FasL (fatty acid
synthase ligand) signaling pathway. Human esophageal cancer cells kyse30 were cultured in vitro and assigned into con-
trol group, remifentanil low, medium, and high concentration groups (10, 20, 40 nmol/L remifentanil), remifentanil high
concentration+sh-NC group, and remifentanil high concentration+sh-Fas group. The cell morphology was observed under
the transmission electron microscope. Cell viability, apoptosis, migration, invasion, and the expression of proteins related to
Fas/FasL signaling pathway were detected using CCK-8 assay, flow cytometry, scratch assay, Transwell assay, and Western

blot, respectively. The volume and mass of the transplanted tumors were detected by the nude mouse xenograft experiment.
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The results showed that the rough endoplasmic reticulum and mitochondria were abundant in the cytoplasm in the control
group. In the remifentanil low, medium and high concentration groups, the cell volume shrank, the nucleus was concentrat-
ed and lysed, and multiple apoptotic bodies were formed. Compared with the control group, the remifentanil low, medium,
and high concentration groups showed a decrease in cell D value, number of invasive cells, scratch healing rate, and Bcl-
2, PCNA, N-cadherin and Vimentin protein expression levels, and an raise in cell apoptosis rate, and Bax, Fas, and FasL
protein expression levels (P<0.05). Compared with the remifentanil high concentration group and the remifentanil high
concentration+sh-NC group, the remifentanil high concentration+sh-Fas group showed an raise in cell D value, scratch
healing rate, number of invasive cells, and PCNA, Bcl-2, Vimentin, N-cadherin protein expression levels, and a decrease in
cell apoptosis rate, and Bax, Fas, and FasL protein expression levels (P<0.05). The tumor volume and mass in the remifen-
tanil group were lower than those in the model group (P<0.05). The results indicate that remifentanil can inhibit the prolif-

eration and invasion of esophageal cancer cells and induce their apoptosis. The mechanism may be related to the activation

of the Fas/FasL signaling pathway.
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*P<0.05 compared with control group; “P<0.05 compared with remifentanil low concentration group; “P<0.05 compared with remifentanil medium concentra-

tion group; “P<0.05 compared with remifentanil high concentration group; *P<0.05 compared with remifentanil high concentration+sh-NC group. n=6.
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Fig.1 Remifentanil reduces the activity of kyse30 cells
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Fig.2 Transmission electron microscopy is used to observe the cell morphology
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Fig.3 Flow cytometry is used to detect cell apoptosis
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group
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Fig.4 Remifentanil promotes apoptosis of kyse30 cells

0.05)(El7H1E]8).

2.6 IHPFKEF kyse304HF0%E. AT, THM

Fas/FasL
Fii 53 K Je A&~

S SEEEXERRIAK

=24
37

22N

Me]
e R 2H AR T xR A

Bax. Fas. FasLi#EH/KFJHi, PCNA. Bel-2. Vi-
mentin. N-cadheringg [ 7K [ (P<0.05); i 25 K JE
B +sh-FasZHARECT 3 25 K B ik FE 4 . Hi 2%

KJE =ik fE+sh-NCZHBax . Fas. FasL& H /K- FB#IK,

PCNA. Bcl-2. Vimentin. N-cadhering [ 7K~V F 5

(P<0.05)(E9A1E10).

2.7 IR REFHRRBEEATRARENSN
SR, By R e A BR2H )RR R A% HE R

UL B R AR R A AR I 2 4 /0N, (RIS g o

B I PR AR (P<0.05)(EZ 1A ).



1934

WL -

Remifentanil low
concentration group

Control group

0h

1

1

1

24h ol
[ |
1

1

|

1
1
| B)
1

Remifentanil medium
concentration group

El5 &iHkyse304PRANTREEE

Remifentanil high

Remifentanil high Remifentanil high
concentration group

concentration+sh-NC group  concentration+sh-Fas group

LS
1/
%,

I

L}

1

]

Fig.5 The migration ability of kyse30 cells in each group
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tion group; “P<0.05 compared with remifentanil high concentration group; *P<0.05 compared with remifentanil high concentration+sh-NC group. n=6.
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Fig.6 Remifentanil inhibits the migration of kyse30 cells
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Fig.7 The invasive ability of kyse30 cells in each group
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Fig.8 Remifentanil inhibits the invasion of kyse30 cells
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A: control group; B: remifentanil low concentration group; C: remifentanil medium concentration group; D: remifentanil high concentration group; F:

remifentanil high concentration+sh-NC group; G: remifentanil high concentration+sh-Fas group.
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Fig.9 Western blot is used to detect protein expression
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Fig.10 The protein levels of kyse30 cells in each group
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Table 1 Remifentanil affects the tumor volume and weight of transplanted tumors in nude mice

Ao Jif A A fmam? JiR R /g
Groups Tumor volume /mm® Tumor weight /g
Model group 761.23+£79.52 1.03+0.12
Remifentanil group 514.37454.60* 0.59+0.07*

#P<0.05, S . X5, =10,

*P<0.05 compared with model group. x+s, n=10.
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fEH T, Fas. FasLEEARIAKF 2 AR, =
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Fig.11 Observation of transplanted tumors in nude mice
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