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Preface

The present edition is intended to serve as a basic level research reference in
bioelectromagnetic (BEM) for reviewers who may concern. It is assumed that the
reviewers already have appropriate background of electromagnetic theory,
thermodynamics, and statistic physics. Readers also need to be familiar with cell
culture, biochemistry theory, cell biology as well as having several years’ research
experience in BEM. 1 carefully organized the basic knowledge and show the
bioeffects of the cells in culture under ELF-EMF (including RF-EMF and MF-EMF)

exposure. Math models for BEM analysis were also discussed in this text.

Hsien Chiao Teng
Chinese Military Academy in Taiwan
July 2005



Contents

Chapter 1  The nature of bioelectromagnetic process
1.1 The beginning of the issue

1.2 What is bioelectromagnetic process

1.3 Review of the literatures

1.4 Aim of this book

Chapter 2 The basic mechanisms of BEM interaction
2.1 Essential of BEM interaction

2.2 Free radical reactions

2.3 Membrane conductance response

2.4 Soliton-like mechanism

2.5 Resonance-like mechanisms

2.6 Ion precession within a molecule

2.7 Cellular signal averaging

Chapter 3 Resonance mechanisms of BEM interaction
3.1 Basic concept of ion cyvlotron resonance
3.2 Possible interaction sites:
Ton channels Ca*’ binding proteins
3.3 Constraints on effects

3.4 Thermal noise limit and energy consideration

Chapter 4 Ca™ ion oscillations and transport in cells
4.1 Diffusion and transport
4.2 Ca™ - second messenger

4.3 Calcium oscillation

Chapter 5  Calmodulin biochemical pathway
5.1 Basic enzyme mechanism
5.2 Calmodulin struicture and the

activity of phosphodiesterase

5.3 Calmodulin under EMF exposure

Chapter 6 Fundamentals of biothermal
6.1 Chemical potential and entropy

N W N =

9~24

11
13
16
18
21
22

25~32
25

26
28
29

33~38
33
34
36

39~ 50
39

40
43

51~ 60
51



6.2 Gibbs free energy
6.3 Cell membrane equilibria

6.4 Nernst equation and ion flow

Chapter 7 The cellular response to the ELF-EMF
7.1 Introduction

7.2 Basic of GJIC

7.3  Cell culture

7.4 SNR spectrum

7.5 Bioassay of GJIC

7.6  Cellular response under EMF

7.7 The BEM stochastic resonance mechanism

Chapter 8  Bioelectromagnetic correlation
8.1 BEM correlation model

8.2 Calcium transport feedback loop in cell
8.3 Wide band endogenous ion oscillation

8.4 Time varying potential at ion channel on cell membrane

Chapter 9  Correlation processing
9.1 Basic definition of X(B)
9.2 BEM correlation process analysis of X(B)

9.3 Speculative discussion

Chapter 10 Wavelet in BEM

10.1 Basic constraints of Fourier Transform
10.2 Continuous wavelet transform

10.3 Discrete wavelet transform

10.4 Application of wavelet in BEM

10.5 CWT for cellular induced magnetic fluctuation

Chapter 11  Mini-review: The puzzle of the effect
of magnetic field on biological cells

11.1 The concept

11.2 Overview

11.3 The ELF biological effect

11.4 Energy transduction in cell

11.5 Stochastic resonance

54
55
57

61~76
61
62
65
66
68
71
72

77 ~92
77
80
82
88

93 ~100
93
94
97

101 ~ 120
101
103
105
113
115

121 ~ 106
121
122
123
126
127



11.6 Role of gap junctions

11.7 GJIC and ELF magnetic field

11.8 Specific inhibit and promote of GJIC
11.9 The role of EMF

11.10 Signal transduction speculation

APPENDIX
SUGGEST READING

128
130
131
132
133

135~136
137 ~ 146



INDEX

autocorrelation function

BEM
biological effect

bioelectromagnetic process

CaM (calmodulin)
CaM-Ca™ complex
Calcium oscillation
cell membrane
Connexin

Connexon
Conductivity

couple transport
cyclotron resonance
current density

CWT

de Broglie hypothesis
Duhamel's integral
DWT

eigenstates
Daubechies’ wavelets
Faraday induction
Faraday's law

FOC

governing equation
Gibb’s free energy
GJIC

highpass filters

67
2,77,94

35
32
37,61
58
62
63
10
34
21
10
104

83
111
11
85
10
66
70
13
54
68

108

Hamiltonian

human health effects
intrinsic-resonance frequency
kramers rate

Korteweg-de Vries equation
lowpass filter

magnetic fluctuation
Michaelis complex

mixture states

nernst eq.

noisy-frequency

Nyquist limitation

power

QMF

resting membrane potential
response function
resonance transport
resonance transition

SAR

Second messenger
Soliton-like

SNR

Stochastic resonance
sine-Gordon equation

stft

17

115
20
16
106
&9
40

58
90
30
11
85
13
14, 98
26
44

34
16,17
75, 131
72
17
101



The basic research of

Bioelectromagnetic Process

Hsien Chiao Teng
Chinese Military Academy, Taiwan ROC

ISEM 1-592-54000-7

5 o

R

1599 F.ﬁl! 5




	teng-book-sale.pdf
	The Basic Research of Bioelectromagnetic Process




