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Experimental Study: Dielectric Spectra of Human Gastric Epithelial Cells

*
SHEN Bin, ZHAO Wei-hong, YANG Yang, BAO Xiu-ling, MA Qing
( Medicine School, Ningbo University, Ningbo 315211, China )

Abstract: Dielectric spectroscopy of human gastric epithelial (GES-1) cell suspensions is measured using the
AC impedance method at the frequency ranging from 0.1 MHz to 100 MHz, and the effect of cell volume
fraction on dielectric spectral properties of GES-1 cell suspensions is observed with the real and imaginary part
of dielectric spectra and the complex plane plots. The results show three characteristics of the dielectric behavior
of GES-1 cell: (1)The frequency dependence that is the permittivity increment(de=¢—¢;,) decreases, while the
conductivity increment (Ax=x-x;) increases along with the increase of frequency in the whole range; (2)The
volume fraction dependence with the maximum permittivity increment (Akpax=kK;—%.), the maximum
conductivity increment (dxmax=k; %) and spectral peak (P, P,, P3) increase along with the increase of cellular
volume fraction; (3)Three characteristic frequencies of Dielectric relaxation (f}, f, f3) are identified originating
from the cell membrane (f1), nuclear membrane (f;) and cell nucleolus (f3).

Key words: human gastric epithelial cell(GES-1); cell volume fraction; dielectric spectroscopy; permittivity;
conductivity



