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Abstract 

First, we introduce the diagnostic space, treatment space and some medicinal vectors, and propose the matrix 
mechanics of pharmacology, and corresponding linear algebra and quantum medicine. Second, we discuss nonlinear 
biomechanics, which includes chaos, fractal and soliton, etc. It is related to entropy decrease. Lorenz model may be 
applied to describe the model of brain. Third, based on the Chinese traditional culture, we propose three principles of 
self-cultivation and health: health must first nourish self-heart, life should be a combination of movement and peace, 
and the body-mind-spirit union. Finally, we research the preliminary epidemic equations of COVID-19, and discuss their 
meaning. 
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1. Introduction

Based on the inseparability and correlativity of the biological systems, we proposed the nonlinear whole biology and its 
basic hypotheses [1]. This may unify reductionism and holism, structuralism and functionalism on biology, and is 
consistent with systems biology [2,3], which integrates multiple different levels in biological systems, from multiple 
molecules, cells, individuals, to populations, communities, ecosystems [4]. Further, based on the same character of 
human body, we proposed the nonlinear whole medicine and its three hypotheses and mathematics [5]. The 
propagation of COVID-19 is a typical nonlinear process with fractals and chaos. Based on human physiological indicators 
and the extensive quantum biology, we discussed the extensive quantum medicine [5]. It may quantitatively simulate 
the biological structure and physiological function from gene, cell to whole organ and system [6]. In this paper, we 
propose the matrix mechanics of pharmacology, and discuss nonlinear biomechanics, and three principles of self-
cultivation and health, and the epidemic equations of COVID-19. 

2. Matrix Mechanics of Pharmacology and Quantum Medicine

Basic method of Chinese traditional medicine is treatment based on an overall analysis of the illness and the patient’s 
condition. It is applied by the wholeness of the human body and the relevance of its parts. 

In 1989 we proposed that the theory of Chinese traditional medicine is based on strict mathematical symmetry group, 
in which the Yin-Yang theory is the simplest binary symmetry group, and the Five-Elements theory (Fig. 1) is the five 
element rotation group [7], which is completely determined by the angle of rotation. 
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  Figure 1 The Five-Elements Promotion-Restraint theory  

Here the solid lines represent promotion relations, and the dotted lines represent restraint relations.  

We discussed some mathematical and physical developments of biology and medicine, which include biofield and 
biological electromagnetics. We researched nonlinear biology and biotopology in which some knots may describe the 
protein folding, and symbolic dynamics of biology and the extensive quantum biology, and the biothermodynamics and 
entropy. In thermodynamics of pharmacology, the main effects of various drugs are to promote internal interactions in 
body, and entropy decrease. Further, we introduced the diagnostic space, treatment space and some medicinal vectors, 
and propose the matrix mechanics of pharmacology. We searched biology, medicine and pharmacology with time 
sequences. If we master the medication time, this will be able to get the minimum amount of medication, and the drugs 
can play the maximum treatment effect. If period is accurate, it can determine the time of play, negotiations, attack, etc. 
But, period of each individual should be change follow age, etc. This is a very valuable research [8]. 

Pharmacology studies interaction principles and mechanism between drugs and organism, which includes 
pharmacodynamics and pharmacokinetics. Drugs include chemical drugs and biological drugs in modern medicine, and 
natural drugs in traditional medicine. 

The Chinese traditional medicine is related to the space of Five Elements and Eight Diagrams [9]. Yin-Yang, Five 
Elements and Eight Diagrams as the corresponding basic vectors in n-dimensional space form a diagnostic space. A 
person's state of illness as a vector is projected in this space. At the same time, i type of the drugs used constitute a set 
of agents, and the characteristics of each drug are also quantitatively projected in the diagnostic and treatment space. 
From this we obtain the equilibrium relations and a set of equations, and corresponding matrices. Such it can solve the 
amount of the drug used according to the vector value of this human. 

More specifically, we list several equations corresponding to n dimensional diagnostic space, let
 

),...,,( 321 nbbbb  is the 

projection of a person's state of illness in n dimensional space, which forms a vector B with n row and i column on state 

of illness. Let ),...,,( 321 niiii aaaa  is the projection of i type of drug in n dimensional space, so that the set of agents used 

forms a matrix A with n rows and i columns. So the equations can be simplified as matrix equations: 
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Its solution is: 
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It is a row vector with 1 row and i column, and its value is namely the amount of each i type drug used to treat this 
person. 
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Further, the matrix mechanics of pharmacology may be related to the matrix form in quantum mechanics, and 
Heisenberg equation: 

],[
1

HF
idt

dF


 .                                                                   (3) 

It may form the quantum medicine and its some characters. Different individuals have different matrices, which 
correspond to the dosage of the different agents. The change of the matrix is related to time and meridian flow(子午流

注), and corresponds to the different effects of different treatment steps with visualization. 

For equations the initial condition is age, and the boundary conditions are four seasons and environments. The 
dimension of diagnosis and treatment space is different, the number and elements of agents collection are also different, 
the corresponding equation can have multiple solutions, which corresponds to a variety of treatment can be used 
prescriptions. This set of linear equations may have multiple solutions, unique solutions, or even no solutions. The latter 
is namely that for this illness there was no cure in the circumstances. It can be related to different quantum path 
integrals with different probabilities and efficacy, or even theoretical treatments with multi-world. Different processes 
combined with nonlinear theory can correspond to cure if homing, or to chaos and death. This again corresponds to 
destiny. 

In pharmacokinetics the processes of drug in the body, including absorption, distribution, biotransformation and 
transport, etc., are all internal interactions. In particular, in compartment model of pharmacokinetics the body acts as a 
system of multiple rooms must be an isolated system, in which the concentration change rate is described by the 
nonlinear Michaelis-Menten equation. 

Cell dynamics studies the changing rules of cell growth, reproduction, differentiation and death. The basic 
pharmacological action of antineoplastic agents affects mainly the biochemical process of biomacromolecules, and 
derives important genetic substances and protein metabolism disorders in cells, and prevents the division and 
reproduction of cell disorder. Gene therapy is a medical intervention based on modification of genetic material of living 
cells. It includes gene correction and gene replacement. Antisense drugs are a class of synthetic drugs carrying biological 
information, and are called as information drugs. 

The same drugs, i.e., input the same energy and entropy, will produce different effects for various factors, which include 
age, sex, genetic factors, etc. Here emotional factors, pathological states, etc., all are some internal factors. In a word, we 
believe that the treatment is mainly based on internal interactions, including gene interactions, self-healing. Drugs enter 
the body, which form also an isolated system. Drug effect mainly depends on the reaction process between drug and the 
target site of organism. 

In modern medicine selectivity and specificity of drugs are all the directional internal interactions. For the human body 
they must derive entropy decrease [10], whether for the etiological treatment or the symptomatic treatment. This 
cannot consider that phenotype of drug effect, excitation and inhibition, central stimulants and sedative drugs, 
immunosuppressive agents and immunostimulants all are entropy increase. Only various adverse reactions are entropy 
increase. Therefore, except trauma and surgery, in the final analysis, almost all treatments are mainly based on the 
internal interaction in body as isolated system. Disease and death are entropy increase. Conversely, disease recovery 
and growth are entropy decrease, and are mainly internal interactions. Treatments are mainly internal conditioning. 

The mechanism of drug actions, whether acting on the enzyme or receptor or carrier or gene, especially as the relations 
between the receptor and the ligand, the dynamics of drug and receptor reactions must be internal interactions. 

It is known that matrix is the non-commutative, which corresponds to drugs applied must be considered in a sequential 
order. Matrix has addition, multiplication, and the inverse matrix, etc. Different operations correspond to different 
combinations of drugs. There have symmetric or anti-symmetric matrix. By chemical-biological methods drugs can 
often be turned into a diagonal matrix with a single index. Further, we should study various linear space, linear 
transformation and linear algebra, etc., and their meaning in pharmacology. Linear equations may derive the 
discrimination theorem and structure of solutions. 

In fact, this approach is universal method in any pharmacology, and can be extended to general medicine. The specific 
method is: first find out a number of indicators of the treatment of some diseases, such as the circulatory diseases are 
heart rhythm, blood pressure, blood lipid, heart tone and so on. They as a group of linear independent base vector 
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constitute a space for diagnosis and treatment. Other diagnostics can be used as boundary and initial conditions for the 
equation. Secondly, the patient's conditions and the performances of each drug are quantitatively projected in this 
space. Third, list the equations and their solutions. If a drug k is not effective to treat the disease, it will be a zero vector 

in the diagnosis space, and its dose must be 0kx . This is the most basic approach of drug matrix mechanics. Various 

formulas and methods of linear algebra can be applied in medicine and pharmacology. Since the quantification of the 
diagnosis of modern medicine, this method is probably more suitable. 

The foundation of quantum medicine is DNA, various cells and biological individuals are all quantized. It corresponds 
to the extensive quantum biology [11]. Further, it may develop to the quantum S-matrix of reaction theory, which may 
describe possible reactions with conservation laws. This may probably develop into the momentum representation, and 
derive the momentum spectra that may correspond to the sick ranks. 

3. Nonlinear Biomechanics and Entropy Decrease 

Generally, biomechanics should be nonlinear. In nonlinear mechanics there are strange attractors and chaos. In biology 
and physiology there are widely various chaos and fractals [12] and the nonlinear dynamics. They include the excited 
or stimulated state of neuron and whose Hodgkin-Huxley equation [13], and the heart beats rhythmically and whose 
Bonhoeffer-Van der Pol equation [14], and the exudation of hormone, and the dynamical disease and epidemic, and the 
complex structure of living systems [15], etc. Hartline equation in the inhibitory neural network may add the nonlinear 
terms, and then chaos will appear.  

Goldberger et al., [16,17] proposed the fractal hypothesis on a mechanism of cardiac electrical stability, and some 
observations on the question as ventricular fibrillation ‘chaos’. The fractal in biology may be dependent on gene, DNA 
and their structural formations. They are continuously embedded by some self-similarity, and form various organism. 
A self-similarity may construct the same new cells, synapses and so on. The blood, breathing and neural systems possess 
the fractal characters and the fractal dimensions. 

The nonlinear mechanics includes hydrodynamics and Lorenz model, whose equations are: 

kyvxdtdx / ,                  (4) 

 xzbyaxdtdy / ,         (5) 

 xyczdtdz / .                 (6) 

This result is a spatial mode. If various parameters in Eqs.(4)(5)(6) take suitable values, a beautiful Lorenz strange 
attractor (Fig.2) will be obtained. 

 

Figure 2 X-Z view of Lorenz model 

The neural meaning of the Lorenz model should be a phenomenological model of brain, whose two wings correspond 
to two hemispheres of brain, and two hemispheres jump about, which may describe thinking [18]. It shows that life lies 
in cooperation in chaos. Moreover, we discussed the fractal, chaos and soliton in nonlinear biology and neurobiology, in 
which soliton may keep the integrality and veracity of information in neural transfer. The nonlinear mechanism of 
memory is researched [19]. 

http://www.google.com.hk/imgres?imgurl=http://www.csuohio.edu/sciences/dept/physics_from_www/kaufman/yurkon/chaosf3.jpg&imgrefurl=http://www.csuohio.edu/sciences/dept/physics_from_www/kaufman/yurkon/chaos.html&usg=__kHSaojon_0pg1pdVQK7Rh1SdKtg=&h=464&w=486&sz=64&hl=zh-CN&start=75&zoom=1&tbnid=GLIMB4SI2RVIKM:&tbnh=123&tbnw=129&ei=uM4qUK6LDMaciQejyoGQDg&prev=/search?q=lorenz+attractor&start=60&hl=zh-CN&newwindow=1&safe=strict&sa=N&biw=1200&bih=735&tbm=isch&prmd=imvns&itbs
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The soliton and exciton of energy transfer in biological macromolecules are the typical nonlinear phenomena. Davydov 
investigated the soliton model of the vibrational energy transported along the biological macromolecules [20]. The 
known neural conduction may use Davydov soliton and its extension. For the Davydov model of a one-dimensional 
protein, Lomdahl and Kerr added the fluctuation and dispersion terms, and the lifetime of Davydov soliton is only the 
order ns [21]. Cottingham and Schweitzer calculated that the lifetime of a Davydov soliton at finite temperature is still 
1ns for the α-helical protein molecule using a first-order perturbation theory [22]. This is too short to be useful in 
biological processes. Using the quantum Monte Carlo technique, Wang, et al., investigated the one-dimensional Davydov 
model in the α helix, and found that Davydov soliton at 310K is instable [23]. 

Generally, the fractal, chaos and soliton will appear in the nonlinear biology, in particular, for in which there are soliton-
chaos double solutions [18]. We discussed biofield and some nonlinear theories in biology. They include chaos in biology 
and its application to cancer, and fractal and complex dimension in biology, etc. We proposed the matrix representations 
of hypercycle theory, which can be defined by a degree of connectivity. Its fuzzy element corresponds to that each 
element is fractal [12]. 

In biology the quasispecies equation is: 
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The replication equation is: 
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They and Lotka-Volterra equations are all some nonlinear biological equations. 

In the neurobiology Hodgkin-Huxley equations, FitzHugh-Nagumo equations and much interactions are all nonlinear. 
FitzHugh-Nagumo dynamical equations of a single neuron are: 
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Here b is a constant, and )(t  represents Gauss white noise. We apply the qualitative analysis theory of the nonlinear 

equations, the characteristic matrix of Eqs.(9) and (10) is: 
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Its eigen-equation is: 
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The eigen-solutions are: 
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This result of the qualitative analysis is independent of b and random term )(t . It is also a fractal structure. 
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Life forms a nonlinear, multi-level, complex and complete system during long-term evolution. Generally, biological 
evolutions are increases of complexity and bioinformation. They correspond to entropy decrease. In an evolutional 
process with long time, life forms a nonlinear complex and complete system with multi-levels: gene, cell, tissue, organ, 
system, individual, population, community, ecosystem, bio-sphere. If the biosystem is isolated at a certain time, the 
second law of thermodynamics will be violated [24]. 

Different sensation systems are usually independent each other. Our collective opened out the potential of blind 
children, and found through a period training of time, some children by touch or nose or ear can distinguish different 
colors, even simple figure and numbers. From this and other research, we proposed a hypothesis: The neural excitable 
cell is continuously induced and excited, then grow out new synapse and dendrite, and the feeling system, hearing 
system, smell system, etc., may joint to visual system, and form a new neural network, and achieve finally a 
transformation among vision and other sensations. Further, we proposed some possible tests, for example, for trained 
mammal, etc., and researched possible theories. It is a testable application of the nonlinear whole neurobiology. This 
may build a bridge between modern science and traditional culture, religion [25]. 

The molecular motors play a very important role in maintaining high levels of order in biological systems. We think, the 
molecular motor corresponds to dS<0, in which the chemical energy of cell translates into mechanical energy. In the 
microtubule the motor proteins have kinesin and dynein. Their moving way is hand-over-hand [26]. The kinesin moves 
matter of cell nucleus to cell membrane, and dynein moves matter of cell membrane to cell nucleus. Their transport 
direction is just opposite, but, both are not competition [27]. Moreover, many motors may work together, and produce 
speed with 10 time unit motor. It is namely order cooperative action [28]. 

Molecular motor transforms chemical energy to mechanical energy [28-31]. Motor protein general scale is 10nm, which 
is called Brownian motor [32]. It is also an extensive quantum. 

The rotary motor is composed of biologic macromolecule, whose volume is small, and efficiency is very high almost 
100%, and they may converse rotate. Its typical model is ATPase, which is a core enzyme for biologic energy translation 
in organism. The entire process of cell upgrowth and metabolism need energy, which is obtained from the chemical 
energy hydrolyzed by ATP under the most cases, and ATP is synthetized from ATPase. The molecular motor of ATPase 
may hydrolyze ATP, and may also synthetize ATP. This is similar with membrane and Maxwell demon. 

Brownian motor may apply stochastic differential equation [33,34]: 
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Here ),( fxV  is the asymmetric potential of spatial period, y(t) is periodic force, or random force; F is load as study 

motor efficiency; )(t  is Gauss white noise. 

For Brownian motor, nonequilibrium and some breaking of the system symmetry are two necessary conditions to 
achieve directional motion in system [31,35]. For a simplified motor system:  
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If A=0, it will an equilibrium system. 

Except Brownian motor motion induced by thermal noise, temporal or spatial symmetry breaking of a deterministic 
unbiased external force can also lead to directional motion of particles, called deterministic directional transport. 
Further, considering the mass and damping, the inertia of the particles will have a great impact, correspondingly called 
the inertial motor [36,37,31]. Inertial motors have very complex dynamical manifestations with regular transport 
orbits, chaotic transport phenomena, and the reversal phenomena of flows. And the direction of the flow depends on 
the mass and damping of the motor particles [38]. 

Directed motion at thermodynamic equilibrium implies the conversion of heat absorption from a single heat source into 
useful work, which is contrary to the second law of thermodynamics. 
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If changes of particle conformations are considered, the different moving states of motor particles can be described by 
coupled diffusion models [39]: 
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Here ),( txx  . 

Consider the stochastic differential equations for the coupled diffusion processes: 
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Symmetry breaking, such as the asymmetric periodic potential, can obtain the directional transport of Brownian motor 
[40,41,39]. Spatial asymmetry is parity non-conserved, and the momentum is not uniform. 

4. Three Principles of Self-cultivation and Health 

Chinese traditional medicine and culture have rich health care contents: such as martial arts, Taijiquan, Qigong, 
meditation, heart nourishing, etc. Based on these traditions, we propose three principles of self-cultivation and health: 

The first principle: health must first nourish self-heart, to achieve body-life double repair. 

A good attitude is not only beneficial to disease prevention, but also easy to heal when sick. Children are angels, and 
their bodies grow strong. But, we ordinary people, especially in the face of the changeable external world were a series 
of mind-body diseases. It disturbed the calm nature of mind, so lost the living order and life purpose and meaning. We 
use the Buddhism way, for example, by The Sutra of Hui Neng. Buddhism is the best and five-star psychology. We can 
achieve the real understanding of the three different stages of life: after wind moves, the heart is still empty. Then “our 
body is the Bodhi-tree, and our mind is a mirror bright, carefully we wipe them hour by hour, and let no dust alight.” 
Finally tend to “there is not Bodhi-tree, nor stand of a mirror bright. Since all is void, where can dust alight.” In short, 
the heart wide disease less, more like less angry. 

The second principle: life is not only about movement, it should be a combination of movement and peace. 

The traditional concept that “life lies in movement” is a one-sided view. Big and strenuous movements are not good for 
health. This exercise is a heroic feat that pushes the limit, but it hurts the body. Only “life lies in the combination of 
movement and peace”, “life lies in the balance of Yin and Yang” is a comprehensive and conducive to health [42]. 

Breathing-meditation, proper exercise, timely exercise with different four seasons, different ages, different time 
sequence are necessary. Special meditation is the good way of the human body. Zen is the spiritual effect of the 
instruction heart to focus but not scattered. It the unity of the body and mind, and prevents the both scattered. At 
meditation you can adjust the physiological state, cultivation of body-mind, and free trouble. Zen is the basis of opening 
wisdom, and is a kind of heart and body synergy, spirit and flesh synergy. Now it has swept the world, former US 
President Bill Clinton also invited special guidance for meditation after retirement and illness. This kind of cultivation 
has a close relation with the Qigong of strengthening physical health. Mencius said, “I am good at cultivating my noble 
spirit”, which deeply reflects the interaction and relation among cultivating one's body, mind and morality. 

The third principle: the body-mind-spirit union. It is based and combined on psychology and parapsychology, religions, 
etc. 

Disease and health involve various causes, which include the three aspects: body, mind and spirit. We proposed three 
dimensional body-mind-spirit worlds on human society and parapsychology. Some observed results imply “ghosts” are 
probably the existences of some biological or non-biological objects that can not be detected usual methods, but can be 
detected by infrared light, etc. It will be a great contribution for world, and is the discovery of a new class of substances. 
Any observations and detections on mind and spirit worlds and on relations between both and matter are all valuable 
[43,44]. 
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In a word, for the sake of the health of all mankind, we must abandon stereotypes, and combine the related traditional 
culture-medicine and modern medicine, parapsychology and religion, etc.  

5. Preliminary Epidemic Equations of COVID-19 

The propagation of COVID-19 is a typical nonlinear process with fractals and chaos. A key of controlling COVID-19 
prevents propagation from reaching an irreversible chaos point. From corresponding nonlinear equations and their 
solutions, we may obtain three basic origins of disease, and corresponding therapeutic methods may be applied to 
COVID-19 [5]. This testifies that research on infectious diseases must apply the nonlinear whole medicine. 

Liu, et al., developed two differential equations on COVID-19 epidemic model [45]. Beira, et al., discussed differential 
equations model-fitting analysis of COVID-19 epidemiological data to explain multi-wave dynamics [46]. Hall, et al., 
researched a mathematical modelling of the COVID-19 epidemic in Northern Ireland in 2020 [47]. 

By similar infectious disease epidemic equations [48,49], let x(t) is the number of people exposed, and y(t) is the number 
of those potentially infected, we propose the preliminary epidemic equations of COVID-19: 

kyxxy
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 )(  ,                                        (18) 
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Here   is infection rate,   is mortality rate,   is cure rate, and k is prevention rate. Their characteristic matrix is: 
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Its eigen-equation is: 
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For Eq.(18) if k=0,  
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As long as  y , it will increase exponentially. If  y , dx/dt=0. Eq.(23) replaces into Eq.(19) with k=0, 
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Integral of Eq.(24) is: 
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Its first approximant is: 
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teCy  '' .                                                                       (26) 

It will decrease exponentially. 

For COVID-19 we edited the Special Issue in EC Neurology in January 2021. We believe that science will surely defeat 
the epidemic, and mankind will greet a bright future. 
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