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Abstract

The complex diseases, such as the cancer, aging, hypertension, arteriosclerosis, diabetes, Alzheimer's disease, degenerative diseases, autoimmune dis-
eases and so on, are the main diseases that threaten human life and health. The causes and mechanisms of these chronic and refractory diseases remain
unclear, which makes them difficult to cure and often requires lifelong medication. Today, new insights into the mechanisms of these complex diseases
have been put forward. These chronic refractory diseases are probably derived from the abnormal nuclear cells existing in human body for a long time,
akind of pathological cells or functional defective cells with nuclear abnormalities. The abnormal nuclear cells with a nuclear dysfunction and disorders
of gene expression, usually unable to maintain a stable differentiation state (dedifferentiation). The nuclear abnormalities are derived from the nuclear
damage caused mainly by the radiation, virus and various carcinogenic compounds. The cancer cell is probably derived from the reactivation of the
dormant genes related to division and proliferation resulting from the nuclear damage. The so-called characteristics of cancer cells (shedding, metasta-
sizing, immune-tolerant, uncontrolled by the body, etc.) are in fact the characteristics of abnormal nuclear cells. The human body produces abnormal
nuclear cells all the time, and there are more of them as we age, so the incidence of the chronic refractory diseases increases with age. The so-called stem
cells currently used in clinical therapy are probably abnormal nuclear cells resulted from the nuclear damage. The senescence and death is a special life
phenomenon of human beings and multi cellular organisms.

KCYWOI'dS: Abnormal nuclear cell; nuclear abnormality; functional gene; sealed gene; cancer; aging; stem cell; cell differentiation

Introduction

The causes and pathogenesis of the chronic refractory diseases, such as
the cancer, hypertension, diabetes, arteriosclerosis, Alzheimer's disease,
degenerative diseases, autoimmune diseases and aging are not clear, to-
day. A large number of literatures have discussed the mechanisms of the
diseases at molecular level; however no single gene or molecule has been
satisfactorily found to explain the causes and mechanisms of the diseases
[1-5]. The most studies didn’t work out so well probably due to the re-
searchers attempt to elucidate the mechanism of these diseases only by one
gene or molecule that had been studied by them. The main reasons may be
that such diseases are caused by multiple genes or molecules, and involved
many complex molecular networks. The chronic refractory diseases, such
as aging, cancer, degenerative diseases, are probably derived from the nu-
clear damage and/or the nuclear dysfunction [6-8]. The cancer is probably
not caused by the gene mutation or chromosomal aberrations, but by the
nuclear damage and changes in the state of cell differentiation leading to
the reactivation of genes related to mitosis. In this paper, the pathogenesis
of the diseases are analyzed and summarized from the whole cell nucleus
or molecular networks, and some new viewpoints and hypotheses are put
forward which may be making it more understanding.

The nuclear damage and the abnormal nuclear cells
The abnormal nuclear cells as a result of nuclear damage caused mainly
by the radiation, virus and various carcinogenic compounds are a kind of
pathological cells or functional defective cells existing in human body for
a long time [9-11]. The cells usually have abnormal nuclei in morpholo-
gy, structure and function derived from the damage of molecular adhe-
sion, fracture, chemical modification and so on[6,7]. All molecules in the
nucleus can be damaged, including the chromosomal DNA damage (i.e.
chromosomal aberration) [12,13]. After nuclear damage, it is often unable
to maintain stable differentiation state (dedifferentiation), resulting in nu-
clear dysfunction, gene expression disorder or abnormality [13,14]. The
other organelles or molecules can also be damaged, but can generally be
replenished, repaired, or replaced by re-synthesis as long as the nucleus is
functioning properly. Therefore, the cell function mainly depends on the
functional state of nucleus, and the latter is mainly reflected in whether the
differentiation state is stable, whether gene expression and regulation are
normal and smooth (Figure.1).
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Figure.1 Abnormal nuclear cells resulted from the nuclear damage

The pathophysiological or molecular cellular mecha-
nisms of cell nuclear damage

The cell nuclear damages_result in disorders in the
regulation of gene expression

The cell nuclear damage leads to dysfunction in gene expression regula-
tion, that is, the genes that should be expressed fail to do so, while the
genes that should not be expressed are expressed instead. Some genes in
human body are continuously expressed, some are not expressed for a life-
time, and some are intermittently switched on and off [14,15]. Thus, a gene
has 3 kinds of state: open/express, close/standby and seal/dormant. The
close is only temporarily not expressed and can be opened when needed,
whereas the seal is a state of never expressed again a lifetime (inactivated
genes, recessive genes, sealed genes or dormant genes). Each cell contains
a full set of genes, but only a few genes can be expressed. The genes in
the open state are functional genes (FG), which generally play a role and

are necessary for the normal physiological functions of the human body
[16, 17]. On the contrary the non-expressed genes are generally unrelated
to cell survival, function or role playing. The functional genes can be di-
vided into three categories: genes related to cell survival (survival genes,
SVG), genes related to cell role playing (role genes, RG), and auxiliary
matching or functional support genes (helper genes, HG). The survival
genes are related to cell metabolism and energy production, and mainly
belong to housekeeping genes [16, 17]. The role genes are associated with
undertaking specific functional tasks for a cell. The helper genes include
the receptor signaling molecule genes, the adhesion molecule genes, the
vector channel protein genes, chaperone protein genes and so on [18]. A
role gene in one cell may be a dormant gene in another. For example, the
insulin gene is a role gene in islet cells, but a dormant gene in brain and
erythrocyte cells. The cell nuclear damage usually leads to the function-
al genes fail to express, sealed genes (SG) are reactivated, standby genes
switch disorderly (Figure.2, 3).
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Figure.2 Genes can be classified into three categories based on their expression states.

role genes: cell marker genes that involved in cell role playing and

functional
genes

functional commitment (such as insulin gene, hemoglobin gene)

survival genes: genes related to cell survival (such as the oxidative
phosphorylation, the Krebs cycle related housekeeping genes)

auxiliary genes: genes that assist or support cells role and function
(such as receptors, signal, adhesion molecules related genes)

Figure.3 Functional genes can be classified into three types based on their functions

The cell nuclear damage disrupts the differentiation
state and alters the gene expression profile

The nuclear damage leads to disorders of cell differentiation and gene ex-
pression. All cells in the human body come from a single cell, the zygote,
and the process from the zygote to an adult cell is called differentiation. The
differentiation is the process of reconfiguring the gene profile of expression
in cells, and is reserving the functional genes and inactivating the irrele-
vant genes. The gene profile and cell type remain unchanged throughout
life after cells are transformed into role functional cells, that is the dif-
ferentiation state remain until the end of life [19,20]. The means of gene
allocation or cell differentiation is selective gene expression, namely gene
expression regulation. The regulation of gene expression involves numer-
ous genes or molecules and many complex molecular regulatory networks

as well as complex cell-cell interactions [21-24]. These molecules and mo-
lecular regulatory networks are generally transient, and most of them are
disassembled and dissipated after gene configuration or cell transforma-
tion. There would be no human and multi cellular organisms without dif-
ferentiation. Once a cell does differentiation, it is necessary to maintain the
differentiation state stably. Only by maintaining the state of differentiation
can cells play corresponding roles and undertake corresponding function-
al missions, and people can live a long and healthy life. The so-called main-
tenance of differentiation state refers to the timely expression of required
genes (functional genes) and timely closure or inactivation of unwanted
genes [18]. The cell nuclear damages disrupt the differentiation state and
alter the gene expression profile, leading to expressional disorders of the
functional genes and reactivation of the sealed genes (Figure.4).
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Figure.4 Biological characteristics and behavior of the abnormal nuclear cells.

The cell nuclear damage alters the programmed and
regulatory patterns of gene expression

The cells always express as few genes as possible, that is, only a few useful
or necessary genes can be expressed. More genes expressing mean that
the number of molecules involved in regulation will increase exponential-
ly, and the involved regulation networks of gene expression and its com-
plexity will also greatly increase, and the involved molecular regulation
network may also conflict [25]. This can easily lead to molecular malfunc-
tions, resulting in regulatory failures or paralysis and energy depletion.
To inactivate unrelated genes is to reduce the number of molecules and
molecular networks involved in regulation, simplify the regulation process
and steps, and make regulation programmed, patterned and simplified.
It can prevent from too much regulation and disorder, avoid molecular
network conflict, and reduce energy consumption. Therefore, reducing the
number of expressed genes can provide sufficient space for necessary regu-
lation of cells, provide a stable molecular environment for cell survival and
role function, and make gene switching smooth, orderly and fast. This is
necessary for cells to undertake a certain functional mission or play a good
role. The human cells can not differentiate again due to there is no molecu-
lar cell environment for differentiation in adult [26-28].This programmed,
patterned and streamlined process of gene expression will be disrupted by
damage to the cell nucleus.

The cell nuclear damage disrupts the differentiation
state but does not cause cell inverse differentiation

The contradiction of replication and transcription is the fundamental
reason why human cells cannot reverse differentiate. The human cells
are differentiated cells and must first turn on genes related to division
and proliferation in order to reverse differentiate into stem cells. As a

cell starts division and proliferation, which means DNA must replicate,
namely DNA must be opened into a single strand, and replication-relat-
ed enzymes, regulatory proteins and DNA polymerase must be bound to
the DNA strand [29-32]. This inevitably affects the proximity and binding
of transcription-related regulatory proteins and RNA polymerases. At the
same time, the molecular regulatory network related to replication and
transcription is probably conflict. The cell division and proliferation also
means that chromatin must be packed, compressed and spiralized to form
heterochromatin or chromosomes [33,34], which inevitably affects tran-
scription. During transcription, transcription-related regulatory proteins
and RNA polymerases bind to DNA [35,36], which also affect replication
and hinder the formation of chromosomes. It can be seen that replication
and transcription are contradictory in differentiated cells, that is, DNA
cannot serve as a template for transcription during replication, and DNA
cannot replicate or form chromosomes during transcription. Therefore, it
is impossible for differentiated terminal human cells to reverse differenti-
ate into stem cells.

The paradox of replication and transcription also means that the function-
al genes must be turned off temporarily when cells proliferated, because
they cannot be transcribed during replication. Turning off a role gene
means that the cell temporarily loses its role. If the receptor signaling mol-
ecule gene is turned off, it means that the cell loses its response to neuro-
endocrine and becomes deaf and dumb, not under the control of the body.
If the gene of adhesion molecule is turned off, it means that the cell de-
taches from the original tissue and becomes a stray cell, namely shedding,
invasion and metastasis [13, 37]. If all cells in an organ or tissue undergo
reverse differentiation, all cells will be shed, which means that the organ
or tissue disintegrates into a homogenate. If the human differentiated cells
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can really become stem cells, it is harmful to human body, either become
cancer cells or turn into cell homogenate.

The so-called "stem cells currently used in clinical
treatments are probab (Y abnormal nuclear cells de-
rived from the nuclear amage

Whether cells can differentiate depend on the surrounding molecular and
cellular environmental conditions, while cells themselves are difficult to
differentiate. The current so-called stem cell therapies attempt to change
one type of differentiated cell (such as liver or bone marrow hematopoietic
cells) into another type (such as brain cells) by reverse-differentiating into
"embryonic stem cells" and then differentiating into target cells [38,39].
Both differentiation and reverse differentiation are impossible because it
involves a large number of molecules and complex molecular regulatory
networks that no longer exist in adults. The question of stem cell is real-
ly a question of regulation of gene expression, and if we can master the
regulation of gene expression we can make any cell we want, any cell is
a stem cell. For one type of cell to become another, the gene expression
profile must be identical, including role-function genes, receptor signaling
genes, adhesion molecule genes and so on. However, the so-called "stem
cells" in current clinical treatment only express several role proteins of the
target cell, far from changing the gene expression profile [40,41]. Injection
of such cells into the lesion site not only fails to treat the disease, but also
cause inflammatory reactions and even cause cancer [42,43]. And these
"stem cells" are unlikely to be redifferentiation into functional cells, let
alone to form organs and tissues. These cells are not real stem cells, but
are a type of abnormal nuclear cell with nuclear damage induced by drugs
or chemicals.

Discussion on the pathogenic mechanisms of cell nu-
clear damage

The cell nuclear damages underlie the chronic refrac-
tory diseases

The changes in cell differentiation and/or disorders of gene expression re-
sulted from the nuclear damage are the root cause of aging and the chronic

intractable diseases such as the cancer, hypertension, Alzheimer's disease
and so on. All cells of the human body can be damaged and result in nucle-
ar dysfunction. In the case of the brain cell nuclear damage and dysfunc-
tion, the failure of functional gene expression will affect the maintenance
of resting potential and synaptic growth. Susceptible to Alzheimer's dis-
ease, Parkinson's syndrome and other diseases, manifested by brain at-
rophy, memory loss, slow reaction [44]. The vascular endothelial nuclear
dysfunction will affect the elasticity and contractile function of vascular
wall, leading to hypertension and atherosclerosis [45]. At the same time, it
will also affect capillary regeneration and the establishment of microcircu-
lation, making organs and tissues in a long-term state of micro-ischemia.
In order to increase perfusion pressure, blood pressure has to be increased.
The cell nuclear dysfunction related to the gastrointestinal tract will affect
digestion and absorption functions, appear in-appetence, dyspepsia, gas-
trointestinal paralysis and other symptoms. The skin nuclear dysfunction
can lead to hair loss, white hair, vitiligo and other diseases. In the case of
immune nuclear dysfunction, patients are prone to infection and cold [46].
If it is abnormal protein degradation related enzymes, due to the abnor-
mal structure of the protein cannot be degraded and cleared in time, the
immune system will be mistaken for foreign antigens and attack, resulting
in autoimmune diseases; such as psoriasis, lupus erythematosus, glomer-
ulonephritis and other diseases [47,48]. The nuclear dysfunction occurs
in most cells of the human body, which will lead to senescence and death.
The abnormal expression of genes that do not need to be expressed (genes
that are inactivation) can induce cancer. Aging is derived from the collapse
of cell differentiation caused by the nuclear damage. The nuclear damage
is inevitable due to people expose to radiation and various cancer-causing
teratogenic compounds all the time. The human body produces abnormal
nuclear cells all the time, and there are more of them as we age, so the inci-
dence of chronic and refractory diseases such as cancer, hypertension and
Alzheimer's disease increases with age [37]. Most of the cells of the elderly
have metamorphosed into abnormal nuclear cells, while the normal cells
are less and less, and the function of each organ has declined, resulting in
aging and even death (Figure.5).
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Figure.5 The chronic intractable diseases probably derived from the nuclear damage.
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Life cycle

Life is a cycle. For example, the molecular biology: virus - replication -
virus; the unicellular organisms: cell - division - cell; the multi cellular
organisms such as human: sperm ovum -- fertilized ovum - embryo (dif-
ferentiation) -- human (aging and death) -- sperm ovum [22, 49,50]. The
viruses complete their life cycle by replication; while the unicellular organ-
isms complete their life cycle by division, and the replication is the prereq-
uisite of cell division. The life cycle of multicellular organisms is completed
by differentiation and sex differentiation, and the replication and division
are the prerequisite of cell differentiation [51,52]. Thus, the cycle body of
molecular and unicellular organisms is itself, while the life cycle of multi
cellular organisms requires cell differentiation and sex differentiation. The
cell of unicellular organisms is itself an organism that will continue to di-
vide as long as it is nourished, and its end point of growth is to divide
again, not to die. The cell of multi cellular organism is a differentiated cell
or functional cell, generally does not divide, the final result can only be
aging and death [53,54].The life cycle originates from the function of rep-
lication and transcription of nucleic acid as well as the function of divi-
sion and differentiation of cells. The nucleic acids build not just individual
people, but entire life cycles. The human, as a kind of organism, refers to
the whole life cycle, including sperm, egg, zygote, embryo, adult (person).
As a biological individual, man is only a link or step in the life cycle. The
sex differentiation is necessary and part of the life cycle of multicellular
organisms (Figure.6).

human

cell / i.\aging death

differentiation gamete
o/

division zygote

ml:>

replication

molecular organisms unicellular organisms multicellular organisms

Figure.6 The life cycle
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The senescence and death is a special life phenome-
non of human beings and multicellular organisms

The birth, aging, illness and death are the inevitable result of differentiated
cells and the final destination of human beings and multi cellular organ-
isms [49, 51]. The differentiation creates the cycle of life, and also deter-
mines how long we live and how we age and die. The fundamental rea-
son is that the multi cellular organisms still rely on cells to reproduce, so
they must throw away a skeleton every cycle and rebuild a new organism
through differentiation and sexual differentiation. Man, as an individual
creature, is just a skeleton had to build in order to carry out the life cycle.
Each cycle, first set aside a part of the cells as fire-seed, namely reproduc-
tive cells, other cells into biological individuals, and the formation of male
and female, to reproduce offspring to complete the life cycle [22,37]. All
living phenomena arise from the replication and transcription which de-
rive from the molecular structure and natural properties of nucleic acids.
The human beings are derived from the nucleic acid and subject to nucleic
acid. It is nucleic acid that controls human beings rather than genes.

Different living things with different patterns of death
To talk about life, we must first define death. There are 4 ways for death
of a cell from the multicellular organisms: ill death, sudden death (acute
death), apoptosis and aging death; but only 2 ways for that from the unicel-
lular organisms. The ill death is caused by the disease or hunger, malnutri-
tion or vitamin deficiency. The sudden death is a violent death or sudden
disappearance under the action of strong physical and chemical factors.
The apoptosis is programmed cell death, generally caused by weak injury
factors [55,56]. The aging death is a natural death that occurs without ob-
vious injury or causative factors. There is no death of disease or aging in
molecular organisms. The unicellular organisms can die of disease or vio-
lent death, but there is no death by senescence. In addition to disease and
violent death, the multi cellular organisms can also have senescence and
death. Thus, there are 3 ways for death of human beings: ill death, sudden
death (acute death) and aging death (Figure.7).
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Figure.7 There are 4 death patterns for the living things
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The deficiencies of the current theories on aging

There are dozens of theories about aging, the most popular ones are the
limit of cell division theory and telomerase theory [57,58]. These theo-
ries can be roughly divided into three categories. The first category holds
that the reduction or cessation of cell division and proliferation ability is
the fundamental cause of human aging, such as cell division limit theo-
ry, telomere theory, aging genetics theory and DNA synthesis inhibitor
theory [59,60]. This confuses human differentiated cells with unicellular
organisms, since division and proliferation are characteristic of unicellular
organisms, whereas the human cells are differentiated or functional cells.
For example, it is normal for terminally differentiated cells such as brain
cells and heart cells not to divide. If brain cells continue to divide, they will
not prolong human life, but accelerate human death. There are 200 types of
cells in the human body, and the constant division of one type of cell does
not necessarily prolong the human lifespan. The red blood cells have a life
span of 120 days, and if they don't die, it will accelerate human death. Thus,
non-division does not mean that the cell life is short, let alone that the cell
is dead. The second kind of senescence theory believes that human aging
is caused by cell damage. For example, somatic mutation theory [61,62],
collagen cross-linking theory, carbonyl poisoning theory, neuroendocrine
theory [63], mitochondrial aging theory, immune function degradation
theory. These are the results or manifestations of nuclear damage and
senescence. The third type is free radical accumulation theory, the body
has a strong free radical scavenging system, generally will not accumulate
(Figure.5, 6, 7).

The human lifespan depends on the function of tissues and organs, de-
pends on the collection of various cells, the longevity of a cell does not nec-
essarily prolong human lifespan. Different cells in the human body have
different differentiation states, different functional roles and different life
spans. Some cell continue to divide, some no longer divide all their lives,
some live for a few days, and some can live for dozens or hundreds of years
[37]. In a word, the human body cells should split splits, shouldn't split
don't split, the longevity is longevity, the short life is short, that be damned
to die, the live lives; only in this way can man live a long and healthy life.
Therefore, the abnormal cell differentiation state and failure of expression
of required genes (the functional genes) caused by nuclear damage is the
root cause (Figure.5, 6, 7).

Cancers are probably derived from the cell nuclear
damage

The cancer cells are caused by changes in cell differentiation state (de-
differentiation) caused by the nuclear damage, and reactivation of genes
related to division and proliferation [64,65]. Due to the contradiction of
replication and transcription, the functional genes cannot be transcribed
once differentiated cells resume division and proliferation. The cells will
temporarily lose its role function if the role gene is not expressed; If the
receptor signal molecule gene cannot be expressed, the cell will be poor or
slow response to the neuroendocrine regulatory signal, become deaf and
dumb cells, that is, not controlled by the body; If the adhesion molecule
gene is closed, it means that the cell separates from the original tissue and
becomes stray cells, namely shedding, migration and metastasis [66, 67].
If all cells in an organ or tissue undergo reverse differentiation, all cells
will be shed, which means that the organ or tissue disintegrates into a ho-
mogenate. In vitro the cultured cells will also temporarily shrink into a
ball when dividing, and then stick to the wall of bottle after dividing. The
abnormal nuclear cells derived from the normal human cells are immune
tolerant and cannot be removed because they do not express allogenic pro-
teins. The alpha-fetoglobulin, carcinoembryonic antigen, gastric mucosa
and intestinal metaplasia are results of abnormal opening of the dormant
genes, resulting from the nuclear damage.

The cancer is generally believed to be associated with gene mutations and/
or chromosomal aberrations [68,69]. In fact, nuclear skeleton, spindle, his-

tone, related enzymes, abnormal methylation of histone, abnormal meth-
ylation of DNA and abnormal transcription factors can also cause cancer
[70,71]. Any damage to biological macromolecules in the nucleus may
cause cancer, that is, cancer is caused by damage to the entire nucleus. The
gene mutations and/or chromosomal aberrations are generally not caused
by direct action of rays and carcinogenic compounds on chromosomes,
but by first acting on other molecules, mainly water molecules producing
free radicals, and then indirectly damaging chromosomes. The nucleus has
a strong system of free radical scavenging and DNA repair, as well as a
strong repair and maintenance system of chromosome structure [72,73].
Therefore, genetic mutations and/or chromosomal aberrations generally
do not occur when the nucleus is functioning properly. The gene mutation
and chromosomal aberration are actually the result and expression of nu-
clear damage(Figure.4, 5).

In a word, the cancer cell is derived from the reactivation of the dormant
genes related to division and proliferation resulting from the nuclear dam-
age. The so-called characteristics of cancer cells (shedding, metastasizing,
immune-tolerant, uncontrolled by the body, etc.) are in fact the character-
istics of abnormal nuclear cells.To re-block the several genes in abnormal
nuclear cells that initiate mitotic proliferation is the most ideal measure for
cancer prevention and control.
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