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1.4 Cole-Cole 1 Cole-Cole
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Analysis: Mathematical Model of Resistivity Spectra of
Human Colonic Epithelial Cells

YANG Yang, BAO Xiu-ling, YANG Shu-juan, YU Dong-yan, LIAO Cong, MA Qing’
( The Medicine School, Ningbo University, Ningbo 351211, China )

Abstract: The real and imaginary parts of the resistivity of human colonic epithelial cells in different
concentrations are measured using the AC electrical impedance. The Cole-Cole mathematical model parameters
of colonic epithelial cells are extracted by curve fitting in the complex resistivity spectra and the Nyquist
diagram. Also discussed is the effect of cell volume fraction on the electrical properties of colonic epithelial cells.
The results show that the cell volume fraction has an effect on the resistivity spectra and Nyquist diagram of the
human colon cells, and the parameters of the linear relationship with the volume fraction possess the low
frequency and high frequency components of the resistivity (Rep,,Rep, ),the increment of resistivity (Ap =

p, — p, ) and the peak value of the imaginary part of the resistivity (Imp, ). Also found is that the characteristic
frequency (f;) is not related to the cell volume fraction, which originates from the interface polarization of the
cell membrane, and is a marker of the colonic epithelial cells, which represents a sign of the response to the AC
electric field.

K ey words. human colonic epithelial cells; resistivity spectroscopy; mathematical model



