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Abstract

The Authors hypothesize that, when in the presence of a
chronic inflammatory process, the organism, while attempt-
ing to solve it, goes through a mechanism that the Authors
define as “Phase Change Biological Switch”: the cell line
regression, which differentiated in that organ with the pur-
pose of reprogramming to overcome the chronic inflamma-
tory process, but regression involves loss of connections
with the surrounding tissues and provokes the cancerous
degeneration.

The importance of this new hypothesis is in the fact that it
draws attention of research towards identifying that particu-
lar factor that we called “Phase Change Biological Switch”,
which turns a normal cell into a cancerous one. This “Phase
Change Biological Switch”, when reverted to its starting po-
sition, would start the whole set of factors leading the differ-
entiation process; due to the fact that this process is partly
unknown, the hypothesis about the “Phase Change Biolog-
ical Switch”, would go beyond the existing experimentation.
This experimentation introduced only few factors (known
factors, P53, iPARP, etc...) and got only a partial reduction
of the tumor mass, both in laboratory and through clinical
trials on different types of tumor.

Definition of Cancer

Cancer is a term indicating a disease in which abnor-
mal cells divide without control and can invade nearby
tissues (NCI Dictionary of Cancer Terms).

Cancer is the name of a group of more than 100 dis-
eases in which cells begin to grow out of control (Amer-
ican Cancer Society).

In this theoretical-experimental work, we partic-
ularly refer to the cancerous cell activity [1] not as
a part of a specific tissue, but generically, also con-
sidering that the formulated hypothesis concerns

the cell final degeneration and particularly the cell
progressive evolution, from zygote to morula [2],
through the totipotent, multipotent and oligopotent
phase, up to the final differentiation [3] which turns
a totipotent cell into a cancerous one [4].

Attacking and Destroying Cancer

Every natural event cannot prescind from nature
itself and its working schemes [5]. That is to say that,
in case of cancer pathology, nature behaves in such a
way: “reacts to an external or internal stimulus of the
organism itself by modifying the cellular structure in
order to adapt it to changed conditions”.

Inflammation plays an essential role in cell transfor-
mation processes: The inflammatory process is at the
base of every mutation.

Inflammation intervenes in all reparative mecha-
nism, and constitutes, or better includes, the biological
switch which regulates cell transformation processes
[6]. The genetic mechanism heads up the beginning
evolution of the single originating cell, its partition [7]
and differentiation in cell lines and in the further de-
velopment of vessels, organs and apparatuses. The first
step of research about cancer causes, has to start from
these issues [8].

Cellular adaptation phenomena are common in na-
ture and they are not classified as pathological events
but as species evolution ones.

Starting from these considerations we can see how
important is facing “cancer disease” from a different
point of view, completely opposed to the present one,
which, being affected by the “antibiotic mentality”
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wants to individuate a substance, with the aim of se-
lectively destroying that specific tumor cell, as the anti-
biogram identifies targeted antibiotic therapy.

Role of Inflammation

The inflammation process is a phenomenon whose
presence in nature constitutes the basis of every repara-
tion process of organisms. The inflammation response,
mediated by lymphocytes, is a response to an underway
pathologic process [9]. Every injury, loss of substance,
are lesions of the organism cured through a prelimi-
nary inflammatory response, which moves the defense
mechanisms, activates the reparative processes, and
causes a modification in the cellular elements [10].

Through these modifications every single cell obtains
a reparative capacity.

The prerequisite of certain cancerous tissue mod-
ifications is often an inflammatory process which re-
acts to a noxa that can be internal or external to the
organism.

The induction of transformation from normal tissue
into a cancerous one, under the hypothesis put forward
by the Authors, cannot be considered a pathological
phenomenon, but a natural process which is activated
by the organism to adapt the functions of the organ to
the changed chemical, physical, hormonal, environmen-
tal conditions, internal or external to the organism it-
self, in order to survive.

The actual state of the art in oncology research is
deeply affected by the influence which the actual anti-
biotic era has on medical scientific thinking.

The state of the art of cancer treatment consists
basically on early diagnosis and on total eradication of
the affected part. Similarly, therapeutic treatments of
tumor mass ablation, in presence of metastatic lesions,
need radiotherapy or chemotherapy, are giving results
which often do not bring to a definitive solution.

Up to date tendencies, which consider the intro-
duction of substances that can be selectively captured
from cancer cells, with the aim of their selective and
focused destruction, reveal a parasurgical therapeu-
tic approach, which is far from the real objectives of
the process which is run by the organism in order to
protect and guarantee its own existence.

The large amount of studies in cancer treatment,
which has been going on for many years, is enough
to demonstrate that the general meaning of “cancer
matter”, except for some few types, such as leuke-
mia, in which is operated a total marrow transplant,
is still serious and unresolved; various therapies used
until now, both pharmacological and radiotherapeu-
tic ones, have proved to be palliative. Medicine seems
to be powerless, giving no answers but the ones given
by the enormous economic interests involved in this
pathology [11].
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There is no need of numbers, quotes or literary ex-
amples, to scientifically point out a reality which is not
an opinion of the Authors but finds its validation on
mortality statistics.

Publications and works concerning cancer re-
search, just point out the importance and the ther-
apeutic limit of the specific research, but there is
nothing appearing to be the solution to this problem,
which is still unsolved.

As an alternative, the health authorities just recom-
mend prevention in order to early intervene, using the
only effective therapy, which is the surgical excision,
eventually extended, provided that there are no metas-
tasis.

Undoubtedly, genetics and molecular research
about cancer [12], which was pushed for the urgent
need of having a solution, got excellent results by
discovering determining factors in the differentiation
process [13]. On the basis of these recent acquisitions,
our hypothesis finds its research reason: It essentially
suggests to leave the idea of selective cell disruption
and, starting from the consideration (which we con-
sider very important) that this evolutionary process
towards cell carcinogenic phase must be interpreted
not as a degenerative process but as a natural evo-
lutionary phenomenon concerning cell adaptation to
the adjacent microenvironment, it leads to the ob-
servation that the cell is able to redifferentiate into a
normal one [14].

Essentially is a matter of inducing nature itself to
trigger this redifferentiation process by using and con-
trolling all the cellular complex mechanisms [15].

Oncologic Immunotherapy

Current research on the treatment of some cancers
through oncologic immunotherapy [16], marks an im-
portant advance in changing the mentality: Finally, we
are looking beyond the coarse concept of chemo and
radiotherapy practiced as extreme and useless (when
even harmful) therapeutic practices.

We begin to realize that only by managing natural
defense mechanisms it is possible to face a problem be-
longing to the organism [17].

Beyond the possible developments of this method
and it’s still uncertain results [18], the timid awareness
of trying to use the same mechanisms of nature’s pro-
tection, remains fundamental, strengthening a new
type of therapeutic orientation [19].

Research Hypothesis: The Phase Change Bio-
logical Switch

The Authors hypothesize the presence, in the con-
text of cellular differentiation process, of a genetic fac-
tor or a protein which is able to lead in an organized
way, a process of adult cell differentiation, using the
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same properties which differentiated the cell into a un-
ipotent [20] one having all the characteristics of the or-
gan: This process goes through all the phases from the
unipotent cell to the cancerous oligopotent one [21].

Essentially the Authors hypothesize that, when
in the presence of a persistent endogenous (chem-
ical/physical) or exogenous (hormonal, etc...) stimu-
lus, the adult stem cells, using the same properties
which have differentiated it from an oligopotent cell
into a unipotent one, while remaining in the context
of its tissue characteristic, through what the Authors
define as “Phase Change Biological Switch” [22], in
the natural and non-pathological attempt to readapt
to the changed conditions of the surrounding micro-
environment, partially reprograms itself into a cell
which, even maintaining the “trace” of its originating
tissue, takes on a phase (state) of potential repro-
grammability [23], which is enough to make it lose
the normal genetic relations with the mature cellular
context in which it is found. Essentially, it is a state of
immaturity which facilitates its uncontrolled growth,
(cancerous stem cell CSc), even with its own originat-
ing tissue markings [24].

The definition, adopted by the Authors, of “Phase
Change Switch” and in particular the term “Phase”, to
define the presence of a factor that intervenes in the
transformation process of a stem cell from a normal cell
to a cancer stem one (CSc) indicates what was hypoth-
esized by the Authors themselves: The possibility of
bringing back to the initial mature phase the immature
cell (which the Authors do not consider cancerous) us-
ing, in a figurative way, an instrument capable of being
switched in the two directions, inverse and reverse, to
change the “phase” (state) of immaturity in which the
cell finds itself.

This definition, which is more appropriately applied
to a physical phenomenon rather than a biological one
(it could be defined as a “state change factor”), was de-
liberately adopted by the Authors to highlight a concept
which, even though currently ignored, is the corner-
stone of their hypothesis: The cancer stem cell is actu-
ally the result, not of a pathological process, but of a
natural evolution with the purpose of re-adaptation to
mutated conditions of the surrounding microenviron-
ment in order to reprogram itself to overcome the noxa
(chronic inflammatory process, physical, chemical or
hormonal stimulus etc.) that was the cause.

To clarify this concept, we cite an example in the
field of physics from which the definition is borrowed.

Water can change phase and become ice or steam
both with opposite properties: The phase change switch
is the temperature which can increase or decrease. But
we cannot say that ice or steam is the pathology of wa-
ter.
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Stem Cells and Normal Cells

Stem cells are primitive, non-specialized cells that
have the ability to turn into different other types of cells
through a process called cell differentiation.

Taken from different sources (umbilical cord, amni-
otic sac, bone marrow, blood, skin) they have some dis-
tinctive features:

a) Self-renewal through two types of division,
obligatory asymmetric (the stem cell originates another
stem cell and a cell destined to differentiate) and sym-
metric (stochastic differentiation of cells destined to dif-
ferentiate) [25].

b) The pluripotency, which is the ability to origi-
nate one or more cell lines through differentiation and
trans-differentiation (ability to change one’s own cellu-
lar line modifying its development program).

The differentiation power of stem cell is highlighted
through the various stages which is able to cover, from
the initial state of totipotency (zygote) to the formation
of the morula, to the state of pluripotency (in which it
differentiates into endoderm, mesoderm, ectoderm)
and progressively differentiating into cells called pro-
genitors.

Subsequently, the differentiation process passes
through the oligopotent stage to end with the ability
to differentiate into a single type of cell (unipotency)
called precursor cell.

A characteristic of the stem cell is that it can remain
indefinitely in a state of quiescence as an undifferen-
tiated cell and, if the conditions allow it, to be able to
replicate itself in a symmetrical manner typical of the
embryonic state (increasing stem cells) and in an adult
phase, dividing into an asymmetrical form producing
two cells: A specialized one destined to differentiate
and an undifferentiated stem cell.

In the context of tissues, the ability to reproduce var-
ies depending on the presence, in that tissue, of labile
stem cells (always in active proliferation), stable (re-
duced proliferative capacity) and perennial (interrupted
repair or replacement activity) (nervous system cells).

Stem Cells and Epigenetic Code

The ability of stem cells to differentiate responds
to a precise logic that is exercising control over re-
production mechanisms in order to guarantee the
correct regeneration of new tissue cells, to eliminate
defective and deteriorated ones, bringing them to
death.

Likewise, the possibility of inducing a stem cell to
regress along the path of its differentiation into a un-
ipotent stem cell and a mature one, has already been
proven [26].

Experimental tests were in the past carried out in
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this sense: They were aimed at testing this regression
property, both in the laboratory and through clinical tri-
als on different types of tumors with results, however
only partial, limited to the reduction of the tumor mass,
but without reaching the eradication of the tumor and
his metastases.

This therapeutic path, as shown by results, even
if they are partial, is probably the right path that has
served to identify and understand the importance of
epigenetics as an operational tool of the genetic code,
identifying many of the factors which intervene in both
the differentiation process and the undifferentiation
one, blocking the reproduction of the stem cell in the
waiting phase (latent), and many other properties, such
as the ability to make itself invisible to the killer cells of
the immune system, through the PARP enzyme [27].

In this context, the attempt to use some of these
factors to epigenetically interfere in the metabolism
of the stem cell has proved, only partially valid, for
three main factors:

1) The discovery of the epigenetic code that regulates
the function of the genetic code is relatively recent
and we currently do not have a complete “Use and
Maintenance Manual”.

2) ldentifying these factors, such as P53 and PARP, to
use them in differentiation processes is beyond their
functional logic, since the stem regression has dif-
ferent, and very precise, aims, focused to ensure a
correct control over cell division phases and the role
of stemcells [28].

3) We just have a partial knowledge of epigenetic
factors that intervene in cell division, the action
of genes and their activation, the interaction be-
tween them and the microenvironment, or the
synthesis of other proteins [29]. Ultimately the
whole complex mechanism put in place and the
balances between the various forces are unknown
to us, so it is extremely complex to be able to drive
from the outside a system that is programmed for
different purposes than those we intend to obtain
[30]. This explains why previous attempts to in-
duce carcinogenic stem cell regression (CSc) have
given results of only partial reduction of the tumor
mass [31].

From these assumptions, we start our hypothe-
sis: inducing the organism to autonomously complete
the entire regression path by addressing the object of
the research not to the single factors but to what we
hypothesized to exist and that we have called “Phase
Change Switch” (probably a protein).

Phase Change Switch

The hypothesis put forward by the Authors is that
the organism, while acknowledging information about
the chronicity level of the lesion and the inadequacy
of the reparative processes, activates a sort of “Phase-
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Change Biological Switch” which is suitable to allow the
cell to go back over the initial process of differentiation
[32], with the aim of making all the modifications which
are suitable to adapt to the evolutionary phenomenon
of environmental adaptation [33].

But this adaptation takes long time (many genera-
tions: see thalassemia).

In the case of cancer, the time which is necessary to
the adaptation process and to the needed gene muta-
tions relative to it, is much shorter if compared with the
individual average lifespan, and can bring it to an and
rather than to the pursued adaptation [34].

In this perspective, it is easy to understand how,
even if absurdly, the definition of cancer as a disease
does not have any foundation if analyzed with the
perspective of nature which is directed to species
conservation through the activation of the hypothe-
sized “Phase Change Biological Switch”

Switch of Phase Change Process

We know that a stimulus, which is protracted for a
certain period of time, originates a temporary modifica-
tion in the cell. This modification, under the persistent
stimulus, can originate a permanent modification, which
can be genetically transmitted.

This observation introduces a concept, which maybe
is not new, but we believe it is essential: The surprisingly
cell plasticity at the molecular level [35].

The cell, analyzed as a functional independent com-
plex, reproduces in an infinitely small settings, the same
schema of the whole macroscopic cellular set [36]. In
the single cell we find the same functional logic of the
complex organism intended as an organized multicellu-
lar set. This concept can be easily and logically under-
stood, because we are speaking of a set of functions
reproducing a demultiplied specific function of every
single cell [37]. In this way, if the differentiation process
translated into a highly specific function of the single
cell and if such cell has plastic capacity [38], if it is inti-
mately modifiable thanks to biological switches which
can interfere with the normal cell process of modifying
DNA and responding to the new needs (internal or ex-
ternal stimuli) [39]. We have to individuate such biolog-
ical switches and to find a way to activate or inactivate
them, leading the phase transition process.

Which is the nature of such Phase Switches? Pro-
teins?

We can hypothesize a biological molecular mecha-
nism as an essential part of cell evolutive process, may-
be a residual of that evolutionary process (memory?)
which has remained latent but capable of being reac-
tivated when occurring a chemical, biological physical
stimulus having adequate intensity and persistence.

Cell modification involves DNA, and such a modifi-
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cation [40] (which can also be induced by a virus) has
the aim of originating a cell regression phenomenon
along of the evolutive differentiation path in order to
reprogram the cell itself to make it compatible with
the stimulus. Undifferentiation, regression, reprogram-
mation phenomena happen together with cell division
phenomena and, at this step, activate biological switch
function, which reprograms the two new cells originat-
ed by a stimulated mother cell [41].

Let us notice that in nervous system (= nervous cell)
cellular regression phenomenon does not happen, be-
cause the neuron is a perennial element not subject to
cell division (nervous system cancer does not exist). A
persistent stimulus (conditioning) is however able to
produce a modification of the nervous cell; this modifi-
cation can be genetically transmitted when the stimulus
(conditioning) became persistent enough [42].

The cell, which during the cell division has seen its
DNA modified together with interconnection links with
the neighboring cells, progressively unfastens from the
function executed from the organ of which the cell it-
self is a part, therefore, the cell follows an independent
reproduction path according to the new modified DNA
schema, giving origin to a tumor mass which, progres-
sively, induces compression or altered substitution of
the function of the organ in which it is located [43].

Cell Neoplasia and Phase Transition

Correlation between cell neoplasia and Phase Tran-
sition outlines a common mechanism which justifies the
assumption that is the object of this paper: “cancer is
not a disease”.

Let us make a consideration at the molecular lev-
el: We do not speak of physical, chemical or biological
state, but we speak of molecular switch. Crossing of
molecular elements is the property which differentiates
physical switch from a chemical or a biological one.

The energetic characteristic of a biological switch is
very different from the one of a chemical or physical
switch, because energy, which has developed from its
function intervenes as a response to an internal or ex-
ternal stimulus in a precise moment which is the one
in which cell division occurs, and we would say that is
closely correlated with cell division or even it is an es-
sential part of it; that is to say that the biological switch
should be intended to be a protein leading the division
itself, because the possible DNA modification happens
exactly at this stage.

This fact demonstrates that the organism, exposed
to any stimulus, such a physical, chemical, biological
one, always reacts with a biological response which is
typical of a target organ using, as a phase transition bi-
ological switch, the process which started the cell divi-
sion. Cell division is a process activated by cell ageing,
which responses with precise parameters that transmit

Di Donna and Di Muro. Clin Med Rev Case Rep 2019, 6:291

accurately the characteristics of the cell during chromo-
somes cross over; the secret of biological switch oper-
ation is in early stage of cell line differentiation of a de-
velopment process realizing one way precise schemas
which maintain the memory of every single stage of the
evolution differentiation process.

Maybe, we can analyze one interpretative key of
the two phenomena, tumor differentiation and cell
division, within the stem cells context; stem cell is the
only cell remaining totipotent [44]. Within a highly
complex and organized system, which continually op-
erates 24 hours a day, a complex check up of every
single function, maintaining them under control and
intervening to correct possible altered parameters,
providing for possible reparation, are operations
which are necessary after altered parameters are
precisely and promptly identified. Organism individ-
uates with absolute precision every alteration, lesion
or damage, and promptly activates all the necessary
reparation processes.

In the same way, with the objective of individual
preservation, the organism provides to realize all the
structural changes which better permit it to adapt
to the changed environmental conditions [45]. This
adaptation process has to consider as a physiological
consequence which is proper of the organism. Such a
plastic capability requests an obliged path which goes
through the slow selection process which can operate
necessary mutations within useful periods of time.

Generational selection means genetic modifications,
which goes through paths that select stronger individu-
als which are able to generate new strong individuals.
All these considerations explain the initial axiom “can-
cer is not a disease” and, as a consequence, they justify
the orientation towards a different research line.

Research Orientation

The current research in the field of the epigenetic
code has led to the identification of many of the fac-
tors that regulate the process of differentiation; some
of these, as mentioned above, have been used in an at-
tempt to induce a cellular regression, but being cellular
regression a process of differentiation and regression
that involves not a single factor, but more elements, it
is essential to find that gene that coordinates these fac-
tors which are known today, and others that we do not
yet know, completely controlling the whole differentia-
tion process.

The aim of the research is therefore to identify, in
the context of that “use and maintenance manual”,
which is the epigenetic code, the paragraph that de-
scribes the usage of the “switch” which is the regula-
tor of the differentiation process.

The Authors recognize that this type of research
requires a common commitment and that the present
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work, being a theoretical-experimental work, has the
only limited objective of exposing a new hypothesis
in order to identify that particular “switch” that is not
able to block or stimulate that single gene but pilot the
whole complex system of factors that regulate differen-
tiation and stem plasticity.

Experience teaches that often, a scientific discovery
happens because someone hypothesized its existence
a priori.
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