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Pulse electric fields effect on invasion and metastasis of Hela cells in human cervical cancer

Zhang Qin', Xiong Zheng-ai', Zhou Wei', Li Cheng-xiang?, Yao Chen-guo?

Abstract

BACKGROUND: The inhibitory effect of pulse electric fields on invesion and metastasis ability of tumor cells is unclear.
OBJECTIVE: To explore the impact of different intensity pulse electric fields on the human cervical carcinoma Hela cell invasion

and metastasis and its possible mechanism.

METHODS: The electric fields with intensity of 0, 500, 1 000 and 1 500 V/cm were performed on the human cervical carcinoma
Hela cell. The clone capacity was measured with flat clone formation experiment; the invasion and immigration capacity was
evaluated with transwell cave method;the expression level of mMRNA of MMP-2 and RhoC was detected by RT-PCR method.
RESULTS AND CONCLUSION: After being treated with pulsed electric fields, the clone capacity of Hela cells was inhibited. The
invasion and immigration capacity of Hela cells were also inhibited. The expression level of mMRNA of matrix metalloproteinase 2
(MMP-2) and RhoC were decreased. The pulse electric fields could affect the invasion and metastasis capacity of the human
cervical cancer Hela cells. It is probably one of its molecular mechanisms to inhibit the expression of MMP-2 and RhoC.
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Table 1 Effect of different intensities of pulse electric fields on

the colony formation of Hela cells (xts)
Group Colony formation number Colony formation rate (%)
Control 292.67+2.08 29.27
500 V/em 160.33+3.06° 16.03
1 000 V/cm 151.67+2.52% 15.17
1500 V/icm 123.66+1.53%° 12.37

p < 0.05, vs. control group; °P < 0.05, vs. 500 V/cm group; °P < 0.05, vs.
1 000 V/cm group
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Table 2 Effect of different intensities of pulse electric fields on

the invasion and immigration of Hela cells (x£S)
Group Number of invasive cells ~ Number of migrating cells
Control 102.10+3.28 159.5047.79
500 V/em 100.80+5.41 152.80+3.01
1000 V/icm 66.80+6.36%° 110.20£9.44%°
1500 V/em 45.60+4.88° 96.80+7.91%

2p < 0.05, vs. control group; °P < 0.05, vs. 500 V/cm group; °P < 0.05, vs.
1000 V/cm group

500 bp

GAPDH (310 bp)
250 bp

MMP-2 (118 bp)
100 bp

500 bp

GAPDH(310 bp)
250 bp RhoC (119 bp)

100 bp

M: marker; 1: control group; 2: 500 V/cm group; 3:
1 000 V/cm group; 4: 1 500 V/cm group

Figure 1  Effect of different intensities of pulse electric fields
on mRNA expression of matrix metalloproteinase 2
(MMP-2) and RhoC of Hela cells
1 ikl 30 £ 5 Hela 40 M3 I 543 J& 11§ 2 F1 RhoC
JEDH mRNA LA (¥ 5211
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Table 3 Effect of different intensities of pulse electric fields on
mRNA expression of matrix metalloproteinase 2

(MMP-2) and RhoC of Hela cells (x£s)
Group MMP-2/GAPDH RhoC/GAPDH
Control 0.907 6+0.007 4 0.907 0+£0.009 6
500 V/cm 0.893 6+0.008 9 0.894 1+0.124 5
1000 V/cm 0.661 4+0.083 3™ 0.713 2+0.182 2*°
1500 V/icm 0.583 0+0.148 5™ 0.603 0+0.129 8*°

3p < 0.05, vs. control group; °P < 0.05, vs. 500 V/cm group; °P < 0.05, vs.

1000 V/cm group
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