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Abstract: The present paper describes the capacitance relaxation phenomenon linked with the
metastasis of cancer cells (US Patent No. TK Basak 5691178, 1997).The capacitance relaxation
phenomenon is so significant that it can be correlated with the pH homeostasis and the electrostrictive
energy of the cancer cells. The electrostrictive phenomenon is due to the composite dielectric property
of the cancer cell concomitant with the capacitance relaxation phenomena. It is to be noted that pH
homeostats in cancer cells are directly linked with the gene homeostat in a novel way so far as
dephosphorylation of the oncogenes is concerned. This phenomenon in respect of pH homeostasis has
been correlated with capacitance relaxation phenomenon and electrostrictive energy during pH
mediated signal transduction phase. For this correlation DTREG has been used for the implementation
of Datamining. For this analysis the type of model used in datamining is single tree for which the input
data comprises of target and predictor variables. From the datamining result it is possible to conclude
that the pH range (acidic) for all types of cancer is not unique and as such cancer has distinct
specificity in respect of pH homeostasis. Copyright © 2009 IFSA.

Keywords: pH homeostasis, Capacitance relaxation phenomenon, Electrostrictive energy, DTREG
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1. Introduction

The Electrostrictive energy in cancer cells is directly linked with capacitance relaxation phenomena [1,
17-19].1t is interesting to find that that the electrostrictive energy decreases exponentially with the
progression of metastasis of cancer cells [2, 9, 10, 12].

It is to be noted that the pH of the intracellular as well as the extracellular fluid has specific link with
the metastatic phase in different cancers [28-30].

The Cancer cells live in a lower extracellular pH(Ecs) as compared with the normal cells. The low
pH(Ecs) observed in cancer cells is attributed to the production of lactic acid under unaerobic
conditions and to the hydrolysis of ATP in an environment concomitant with the status of the
electrostrictive energy [3, 4].

It is to be noted that the intracellular and extracellular pH gradients and the relative intracellular and
extracellular concentrations of the respective electrolyte is given by the expression

Cice/ Cece= (1 + 10 PHICF-PKMy /(1 + 10 PHECE-PKY)

Cicr represents the concentration of intracellular fluid and Cgcp represents the concentration if
extracellular fluid. The value of PKn for a neutral electrolyte at 37 °C is 5.1 [3, 4].

Intracellular acidification causes an increase in intracellular calcium (Ca®" ) of epithelial cells [5].
Increase in the concentration of calcium leads to dephosphorylation of the epithelial cells. The
intracellular proton concentration against time gradually drops in the epithelial layers during the
process of angiogenesis and metastasis of cancer cells for which acidosis of the intracellular fluid
gradually increases.

The electrostrictive process in cancer cell is a complex one for which the electrostatic surfaces
surrounding the cell changes with the incremental changes in the capacitance present in the
capacitance relaxation curve.[1, 6, 8, 9] From these incremental changes in capacitance, it is also
possible to find out the electrostrictive energy of the cancer cell. It is interesting to note that the
electrostrictive energy corresponding to the incremental changes in the capacitance is more in the first
order system than that present in the second order system representing the equivalent configuration of
the composite dielectric associated with the cell membrane. This is due the fact that during the process
DNA synthesis and cell division the change in capacitance of the membrane for the first order system
is relatively slow.

The representative interaction of pH homeostasis, Capacitance Relaxation phenomena (Fig. 1) and
electrostrictive energy (Fig. 2) are shown in the Fig. 3 below. From the Fig. 3 it is also indicated that
the different types of cancers corresponds to different interaction with these parameters mentioned
above related to Capacitance Relaxation phenomena, electrostrictive energy and the pH of the
intracellular and extracellular fluid.
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Fig. 1. Capacitance Relaxation Phenomena.

Electrostrictive energy in cancer cells is shown in the following figure.

0.2r

0y

Change in electrostrictive energy (p.u)
)
]

0.05

ACT AC2 AC3 AC4

Change in capacitance {p.u)

Fig. 2. Status of Electrostrictive energy in cancer cells.

The interaction of the Capacitance Relaxation Phenomena, intracellular pH and Electrostrictive energy
for different types of cancers is represented below.
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Fig. 3. Representation of the interactive phenomena in cancer as mentioned above.

2. Data Mining

Sensors & Transducers Journal, Vol. 109, Issue 10, October 2009, pp. 147-153

pH homeostat m
cancer cells

Capacitance
[Relaxation in
cancer cell

Flectrostrictive
energy in cancer cell

Angiogenesis J
Metastatis of
‘ancer cells

Lung Cancer

Breast Cancer

Ovarian Cancer ‘

Liver Cancer

Data mining is a powerful statistical analysis program that generates classification and regression
decision trees that model data and can be used to predict values. Data mining has been done by the
software DTREG which is a robust application that is installed easily on any Windows system.
DTREG reads Comma Separated Value (CSV) data files that are easily created from almost any data
source. Through DTREG the classification of trees has been done through a particular option (single

tree mode) present in the software where the target variable being predicted is categorical.

Datamining is based on Equation (1) for the pH homeostasis in cancer cells.

S. No Intracellular pH Range Misclassification Disease
1 <5.52 66 % Breast Cancer
2 >552To<6.11 0% Ovarian Cancer
3 >6.11 55% Breast Cancer
4 >6.11 To<6.95 0% Breast Cancer
5 > 6.95 40 % Lung Cancer
6 >6.95 To<7.06 0% Lung Cancer
7 >7.06 0% Liver Cancer

S. No Extracellular pH Range Misclassification Disease
1 <5.21 66 % Breast Cancer
2 >521To<547 0% Ovarian Cancer
3 > 547 55 % Breast Cancer
4 >547To<6.14 0% Breast Cancer
5 >6.14 40 % Lung Cancer
6 >6.14To<6.70 0% Lung Cancer
7 >6.70 0 % Liver Cancer
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3. Discussions and Conclusions

The correlation of the capacitance relaxation phenomena, electrostrictive energy and pH homeostasis
concerned with intracellular and extra cellular fluid can provide specificity in respect of angiogenesis
and metastasis for different types of cancers. The data mining results are in conformity in respect of
the status of the target variables concerned with intracellular and extra cellular compartments, since
there is perfect matching of the target variables so far as misclassification (interpretation) is concerned
in the present data mining.
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