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Abstract Objective: The present study investigates the expression and distribution of voltage-gated sodium channels ( VG-
SCs), as well as its effects on the proliferation and invasion of human cervical cancer cells. Methods: Western blot analysis and immu-
nofluorescence were used to detect the level and intracellular distribution of the VGSC protein in cervical cancer cell lines, respectively.
Methyl thiazolyl tetrazolium assay and Matrigel methods tested the effect of VGSCs on the proliferation and invasion of the cervical
cancer ME180 cells, respectively. The expression of the VGSC subtype in ME180 cells was determined using semi-quantitative poly-
merase chain reaction and ribonucleic acid interference ( RNAi ). Results: Cervical cancer ME180 cells expressed the highest level of
VGSC protein in the four cervical cancer cell lines tested. VGSC protein was primarily found in the plasma membrane and cytoplasm
of the cells. Tetrodotoxin, an inhibitor of VGSCs, had no effect on the proliferation of the ME180 cells, but decreased Matrigel invasion
in a dose-dependent manner ( P < 0.05 ). Three VGSC isoforms ( Navl.2, Navl.6, and Nav1.7 ) were identified to be expressed in the
MEI180 cells, among which Nav1.6 mRNA was at the highest level ( P < 0.05 ). RNAI targeting Navl.6 mRNA decreased the invasion
of the cells by 52% ( P < 0.05 ). Conclusion: VGSC subtype Nav1.6 was found to be expressed predominantly in human cervical can-
cer ME180 cells. The expression of Nav1.6 in the cells increases the invasion of the cells in vitro.

Keywords Cervical cancer; Voltage-gated sodium channels; Invasion; Tetrodotoxin; Nav1.6
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25 Fh 40 B 3G A R = (241 OD {E/XT BE 41 OD {H ) x
100%.
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Figure 1  Expression level of the VGSCa protein in normal cervical cells

and in four cervical cancer cell lines

2.2 VGSCs7EME180 il it 5 17

187 FH 405 56 6 ARIC VGSCa, LA ME180 41 Jif Sy 52
UG YNAL , Caski 20 A X6 BE AT, O3 £ i BB L
L5 R VGSCa i FIAFETE T ME180 24 A 7% Jfd i
e A A A2 e T ELAE PR 43 A 2 B
5 T X A Caski AR (K 2).
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MElgO. .
h . . .
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Figure 2 Cellular distribution of VGSCa in cervical cancer cell lines of

ME180 and Caski cells (scale bar=10 wm). ConA (FITC/green) marked
the membrane of cells. Alexa567 (red) marked the VGSCa in the cells.

Scale bar is applicable to all panels

2.3 VGSCs X ME 180 4 i 38 5 JC 5 0

MTTIERHAS AR B R #410.01.0.1,1.0,.10 wmol/L
TTX 558 40 M 48h J , £V J3 4 W ' (i 5 % R4 T
PR 22 57 (P>0.05) , 78 VGSCs {if M X ME180 4]
e pE TC R R AR (£ 1) .

1 TTX X ME180 4R RIE5E RE 0 R R
Table 1 Effects of TTX on the proliferation of ME180 cells

TTX & ( w /moL.L™) OD{H 4% ) P
PO 0.468 + 0.025 0
0.01 0.462 + 0.065 13+1.1 0.665
0.1 0.460 +0.031 17+16 0.563
1.0 0.464 + 0.019 09+1.3 0.678
10 0.463 + 0.031 1.1+18 0.596

2.4 VGSCs R fii 5 30 ME180 4l i1 1228

Matrigel SEHZE R B TTX (tetrodoloxin. TTX) #l1 il
ME 180 4 i {28 S W FEARASEPE (& 3) . 0.01 pmol/L
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[FJF,0.1 pmoL/L TTX Hf 4 Jii 4= 28 45 Fi A 0 A2 [ {1
(55+4)% , B & 38 F 0.05 wmol/L ) TTX (P<0.05) .
1.OFI10 pmol/L TTX I A0 ARZE 53501 A (56:+6) %
F1(55+4)%, 5 0.1 pmoL/L TTX %21 Bt it 12 2845 1T L.
IR FHMEZE(P>0.05) . HE7R 24 TTX M1 hn =
1.0 wmoL LA b B, 20 il ) 42 28 To itk — A R AIK, 10 &
ME 180 41 g = 78 i) VGSC W & ] fE ky TTX f g% Al
(TTX-S),

100
_L *P<0.05
80 *
T
*
s 90 g
_JRJ&{ 40F
Jue
20
X R 0.01 0.05 0.1 1.0 10

TTX e ¥ /pmolL.L”

3 Matrigel #6:3 VGSC ] TTX %} ME180 4 4= 22/ i rodm
Figure 3 Effect of TTX on the migration of ME180 cells tested using the
Matrigel method
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Figure 4 Expression of the VGSC isoform in cervical cancer ME180 and
Caski cells
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