Appendix 2

Science and Homeopatby: From “Life
Force” to Biodynamics and Biophysics

Introduction

Homeopathy raises a number of puzzles for the scientific investigator. Both
clinical and basic research investigate homeopathic phenomena (effects of
ultra-low-doses or high dilutions and phenomena related to the similia
principle).

We have seen that in last ten years a number of studies have been done
on cells and on animals, with findings that suggest that homeopathic drugs
have specific biologic effects in different experimental models. Homeo-
pathic principles and notably the principle of similars can be reevaluated in
the light of modern biological, biophysical, and immunological knowl-
edge. However, a complete theory of how homeopathic drugs may func-
tion in the body is still lacking. As a matter of fact, accumulating evidence
of the consistent effects of homeopathic medicines on cells and on animals
and humans is not sufficient to explain how this therapy works.

The reason for this gap in knowledge about the action mechanism of
homeopathic medicines may be that the ultra-low-dose phenomena and
the similia law cannot be fully understood by utilizing the reductionistic
approach that is utilized for conventional, high-dose drugs. Experiments
carried out on specific and small-scale models can explain and demon-
strate the validity only of specific and small-scale hypotheses.

A rational approach to explaining the action mechanism of homeopathy
should take into consideration three major aspects:

* the similia principle;

* the problem of dilution and dynamization of drugs;

* the homeopathic theory of health and healing.

These three aspects can be considered separately—especially from an
experimental scientific standpoint—but they are strictly interrelated. A re-
alistic interpretation of homeopathy reconciles the integrated view, which
considers the complexity of the human being in all his or her components,
with the reductionist view, which considers the single organ, cell, or mo-
lecular mechanism. In fact, there cannot be a contrast between the whole
and the fragment that this whole contains, and therefore various medical
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approaches should be utilized according to which level of integration and
which physiopathological mechanismg(s) is the object of treatment.

Since homeopathy is a holistic approach, taking into consideration all
the levels of organization of the body, in order to fully understand its pos-
sible action mechanism we need a shift of paradigm from reductionistic to
complex approaches. This is not a denial of the importance of reduction-
ism and of exact, Galileian science, but is a step further, enabling us place
simple evidence into a wider, more global context. This vision of biology
(and consequently of pathology) emerging from the front lines of modern
science, will help apparently paradoxical phenomena claimed by home-
opathy to be seen in a new light.

The “vital force”

Healing is a fact of everyday life: we heal from a wound, from influenza,
from abscesses, from a common cold. Thanks to sophisticated biological
systems, after most injuries, the state of health is restored spontaneously
or with little medical help. This singular healing power of living beings led
ancient medical investigators to conceive the existence in the body of some-
thing like a mysterious vital force that is ultimately responsible for subtle
and unknowable biological mechanisms that regulate all the internal pro-
cesses of the body and its reactions to external stresses.

According to Chinese tradition, the proper and dynamic balance of the
vital force (referred to as ch’i) is responsible for the maintenance of health;
the loss or derangement of the same force is associated with most diseases
(yin-yang imbalance). One of the fathers of the Western medicine, Hippo-
crates (460-377 B.C.), called this healing principle vis medicalis naturae
(healing force of nature) and advised doctors to take great care not to dis-
turb it with inappropriate treatments. In fact, he used to recommend pri-
mum non nocere (most important, do no harm).

Hahnemann, the founder of homeopathy, adopted a markedly vitalistic
standpoint: that the fundamental factor in a human being’s state of health
is the vital force and any disturbance of this dynamic inner principle is
responsible for onset of disease, just as, conversely, the “restitutio ad inte-
grum of the vital force necessarily presupposes the return to health of the
entire organism.”!

Paragraphs 29-31 of the Organon clearly define what Hahnemann meant
by disease, i.e. “every disease (not entirely surgical) consists only in a spe-
cial, morbid, dynamic alteration of our vital energy,” whereas the patho-
gens are only trigger factors. “The inimical forces, partly psychical, partly
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physical, to which our terrestrial existence is exposed, which are termed
morbific noxious agents, do not possess the power of morbidly deranging
the health of man unconditionally; but we are made ill by them only when
our organism is sufficiently disposed and susceptible to the attack of the
morbific cause that may be present, and to be altered in its health, de-
ranged and made to undergo abnormal sensations and functions—hence
they do not produce disease in every one nor at all times.” We are amazed
at how concepts that have only recently been espoused by the modern
sciences of pathology and immunology could be so clearly perceived and
expressed over 150 years ago.

Today, after the scientific developments of last century, we have accu-
mulated an overwhelming amount of knowledge regarding the compo-
nents and the mechanisms of living organisms, from single cells to higher
multicellular organisms. The concept of vital force seems obsolete and
unnecessary for the description of biological phenomena, including heal-
ing. Even if the term “vital force” has not completely been erased from the
scientific dictionary, being still used as a synonym for bicenergetics,’ the
vitalistic approach has been definitely overcome and the scientifically-ori-
ented doctor now considers the body’s natural healing power as a manifes-
tation of the evolutionary development of homeostatic and adaptive
functions of cells, tissues, and humoral biochemical systems.

However, in spite of enormous scientific development, our understand-
ing of the healing process is still primitive and unsatisfying, particularl.y
with respect to complex, multifactorial, diseases. Unfortunately, the posi-
tive restoration of normal homeostasis after a perturbation is not always
the outcome. A number of external or internal pathogenic factors—bio-
logical, chemical or physical harmful agents, or errors of diet or lifestyle—
can modify permanently or semi-permanently the health state of a person,
particularly when these factors interact with genetic predispositions. More-
over, internal factors (i.e. HHLA molecules, blood coagulation, oxygen radical
formation, amyloid deposit, platelet aggregation and so on), are linked to
the defense mechanisms that may amplify to counteract the external harmful
agents and become self-damaging and aggressive factors. In these condi-
tions, the “natural” healing power shows its limits, so that chronic or even
progressive diseases may develop. The inadequacy of modern mf?dicine in
the management of a number of common diseases, and the increasmg.prob—
lem of drug-induced diseases dramatically demonstrates that medically-
assisted healing is still far from completely effective. The ultimate reason
for this weakness of mainstream science is that well-being and disease are
complex phenomena, and as a consequence, knowledge of single parts is
not enough for regulation of the whole.
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We call biodynamic the study of the vital force, that is, of the behavior of
complex systems whose interaction and organization are responsible for
the healing power of the body.*

A complex system presents properties which amount to more than sim-
ply the sum of its component parts. This is the main property of complex
systems, and not necessarily due to the existence of a number of different
components. A complex system can be composed of only a few elements,
but the interaction of components on one scale can lead to complex global
behavior on a larger scale that in general cannot be deduced from knowl-
edge of the individual components.

Clearly, an entire book would not be sufficient for a thorough analysis
of the mechanisms involved in healing processes, whose investigation is
the field of modern biomedical sciences like genetics, biochemistry, cell
biology, immunology, neurology, molecular pharmacology, and so on. Table
1 is a summary of the main systems that are responsible for the natural
healing power of the body.

TABLE 1 Some mechanisms involved in the healing process
at different levels of biological organization

Molecular mechanisms
DNA repair after mutation
Inactivation of toxins by antibodies
Free radicals scavenging
Self-assembly of collagen
Detoxification by cytochrome-P450
Buffering capacity of fluids
Action of “defensins” and lysozyme
Fibrin formation
Heat-shock proteins (chaperonins)
Cellular mechanisms
Cell adhesion and movement
Membrane exportation of toxins
Free calcium homeostasis
Virus nucleic acid degradation
Nerve fiber regeneration
Phagocytosis of foreign particles
Bacterial killing
Tumor cell destruction
Bone resorption and deposition
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Systemic mechanisms
Inflammation
Immune response
Organ regeneration and remodeling
Haemostasis
Neuroendocrine response to stress
Cytokine networks
Sympathic/parasympathic balance
Rest and relaxation
Healthy diet
Psycho-social factors
Changes in lifestyle
Exercise
Solidarity
Love
Prayer
Efficiency of healthcare systems
Patient-doctor relationship
Sharing of cultural knowledge

The last part of Table 1 includes some examples of events and phenomena
that are not applicable to the organic sphere, assembled under the heading
“Psychosocial factors.” In fact, human biology (etymologically, the “knowl-
edge of life”) can not be reduced to chemical or mechanical factors, be-
cause the human being is an open system, whose health state—and therefore
whose healing power—is dependent not only on internal mechanisms but
also on interaction with its environment. In a holistic medical perspective,
the essential rules of homeostasis and of healing are similar at the different
levels of organization that one may take into consideration.

A synthetic view of healing mechanisms

The homeopathic remedies are said to stimulate the self-healing power of
the organism. Therefore any theory of homeopathy requires the defini-
tion of the healing mechanisms that are involved in the purported thera-
peutic effects.

The phenomena and the mechanisms involved in healing processes can
be described according to two fundamental standpoints. The first one, that
we may call analytical, considers all the single phenomena occurring in
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cells, tissues, and blood during the healing from damage. For example, we
may investigate the molecular changes by which the integrity of the bone
tissue is restored in the place where trauma broke a bone in two pieces; we
may describe how an infarct heals with formation of a small connective
tissue scar; how white cells, attracted by bacterial products, leave the blood-
stream and migrate into the tissues where they phagocytose and kill in-
vader microbes; or how liver cells regenerate after severe intoxication or
viral infection. In these and many other healing processes, a number of
molecular transformations, cell growth cycles, and metabolic modifica-
tions are activated in a specific and restricted way.

The second perspective, which we may call synthetic, is to try to design
working models by which the fundamental principles and the logic of a com-
plex phenomenon such as the healing process can be studied and under-
stood. For example, we may observe that healing from trauma or from
infection is due not only to local factors, like coagulation, cell chemotaxis,
and angiogenesis, but also to the participation of general factors, like acti-
vation of the hypothalamus-hypophysis-adrenal axis, production of
cytokines that reach all the body through the bloodstream, changes of liver
protein metabolism, and so on. It is a crucial aspect of the healing process
that billions of cells act in concert and in a finalized manner in order to
destroy foreign invaders or tumor cells and to reestablish the healthy mor-
phological and functional state. To achieve this coordination, soluble hor-
mones, nervous system, cell-cell interactions and possibly long-range signals
such as electromagnetic signals provide a link between general, systemic,
factors and local factors.’ The reciprocal influence of systemic and local
factors is so important that a psychological stress can be associated with
immune suppression and infection, while, conversely, an infectious pro-
cess under a tooth can cause profound psychological depression.

A further point that is connected with the synthetic approach is the topo-
logical problem. This term designates the study of the position that living
matter takes in space. Analysis can provide information on the composition,
but says little about the mechanisms of development and of restitution of
the form in a tissue. These latter, in fact, depend on a number of factors,
the most important being the self~organizing capacity of an assembly of
several different types of cells, which undertake a number of reciprocal
interactions.

Both types of knowledge of the healing process, the analytical and the

‘synthetic, are important in order to describe and, possibly, to positively

influence the healing process, but here we will give a greater emphasis to
the second one essentially for two reasons: first, that a thorough analysis of
the biological events involved in a single healing process (for example,
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wound healing, bacterial killing, immune defense development, and so on)
is impossible in the available space for this review; second, and more im-
portant, while the analytical approach has been intensively pursued by
molecular biology in the last three decades and represents the main body
of teaching in medical schools, the synthetic perspective has been and is
almost completely overlooked by modern, high-tech, medicine.

Systemic thinking ot integrative thinking is profoundly rooted in the his-
tory of physics and of mathematics in the twentieth century, representing
akind of reaction to the mechanism of the nineteenth century. The changes
occurring in these sciences, in turn, prompted the development of cyber-
netics, informatics, ecology, and also of biology.’ In the history of medi-
cine, a global approach to human health and disease has received much
more attention by so-called complementary medicines, which are charac-
terized by a holistic standpoint and developed before the modern western
scientific (often reductionistic) paradigms and in some case independently
of them. Therefore, a rethinking of the general principles of the healing
processes may serve both as a stimulus to new scientific research in the
conventional, mainstream, field and as a key to understanding in a deeper
and more rational way the basis of other medical traditions.

For over twenty years we have investigated the biochemical mechanisms
of microbial killing and, in general, of the inflammatory process, which
undoubtedly represents the first and the main biological mechanism of
healing. The need for further progress in this field, combined with the
admission of the overwhelming complexity of the problem itself, are the
main reasons that led our research group to think about the mechanisms
involved in the healing process from a holistic perspective. Our goal is
integrating the current analytical approach with the possible contribution
of the “science of complexity,” of chaos theory, and of traditional medi-
cines.” The study of homeopathy was of great inspiration and help in this
integrative work. (Further discussion on the problems of pluralism in thera-
peutical methods, of different medical paradigms, and on the prospects for
their integration, particularly as concerned with homeopathy, can be found
earlier in this book.)

Biodynamic properties of living systems

Healing and life are two faces of the same coin. We can not properly un-
derstand the former without a definition of the latter. Therefore, here we
will examine some essential features of living systems and of their patho-
logical aspects. Understanding the pathogenesis of disease is a fundamen-
tal requirement for the comprehension of how disease can be reversed,
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either spontaneously or with medical help, and a person’s health be brought
back to a normal state.

o’ \\
OPENI GTO
ORGA IZATION F-J‘\RT"‘ ENVIRO MENT

SFLEEN

.;S

FIGURE 1 General Properties of Living Systems

The essential features that allow the birth, growth and development of
life, and that include the healing capacity, are essentially two: self-organiza-
tion and openness to external regulation (Figure 1). Moreover, these two
features have a scope (teleonomy), that is the life of the individual, the best
adaptation to the changing conditions, the survival, the healing, the repro-
duction, the development of human consciousness. Here is the biodynamics
in modern terms.

Self-organization is based on the existence of multiple elements (ions,
molecules, molecular aggregates, cells, organs), that are linked by multiple
and reciprocal interrelations by which continuous quantitative and quali-
tative changes occur. A multiplicity of elements connected by physical
forces, in suitable conditions and when they are subjected to a flux of en-
ergy (heat, light, mechanical agitation, etc.), tends spontaneously to orga-
nize as a system.® (We mean by the word system any organized whole of
many elements.) Organization means the existence of a “structure” (either
spatial like a form, or temporal, like a series of events occurring with a
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given frequency). The structure, therefore, is the existence of a state of or-
ganization (order), a state that is different from pure chance (disorder).

Many systems have been described as being capable of generating some
kind of organized structure starting from a more disordered assembly of
many constituents: the order may be spatial (waves, spatial structures such
as rings or spirals) or temporal (oscillations, cycles, rhythms, pulsations).
Often these ordered and dynamic structures can be found in biological
phenomena but also in experimental chemical or physical systems. There
are even chemical reactions that are capable of self-organization in
nonequilibrium states in the course of time. The prototype of these reac-
tions is the one described by Belusov-Zabotinskij: in this reaction, the re-
agents (we will ignore the details) generate a colored product which,
however, is not always constant, nor always on the increase, but continues
to oscillate in the course of time, thus giving rise to talk of a chemical clock.”
Another typical example is represented by the formation of convection
Bénard cells in water exposed to a flux of heat.! .

One of the main outcomes of self-organization is the formation and
maintenance of structure. In cells, structures have absolutely indispensable
functions: we need only mention the cell membranes, which divide the
cells into compartments and separate the cell itself from the surrounding
environment. Through the membranes a marked disequilibrium of sub-
stances and electrical charges is maintained, which is necessary for a whole
series of functions, such as the production of energy (mitochondria), the
production and transmission of signals (neurons), and the activation of
movement (muscles).

If orderly systems are formed in space (e.g. circles, target-type struc-
tures, spirals) this means that each element is affected in its position and
speed by the others in the system: it takes its “orders” or information from
the adjoining element and behaves accordingly. This results in phenom-
ena of cooperation and coherence, so that the elements arrange themselves
in orderly structures. If orderly structures are formed in time this means
that the state of the system in any given instant depends on the previous one
and conditions the next one in the series. In brief, it has been claimed that it
is the very appearance of space-time organization, due to broad-ranging in-
teractions among the elements of a system, that constitutes the most typi-
cal feature of complexity."! In other words, complexity contains not only a
quantitative factor related to the number of elements involved, but also a
qualitative factor associated with the appearance of structure, or form.

As a first and broad generalization, we may say that differentiation and
development coincide with the expression and maintenance of a structure
and with efficient storage and handling of the energy flux, while disease
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and death coincide with the loss of structure and dissipation of informa-
tion. In order to efficiently handle the energy flux, living systems require
information. (The word information refers to the special kind of energy that
is required to maintain the order.) This information is present inside the
organism from the beginning in the embryo, both as genetic (DNA) and
epigenetic (other space-temporal structures that influence the DNA ex-
pression of specific genes) and penetrates from the environment as a num-
ber of signals that are perceived by specific receptor structures.

In the behavior of complex systems the guality of the information is far
more important than the quantity, or the energy consumed to provide it.
The biological system, in particular, has developed and has integrated within
itself the systems of production and use of energy, utilizing various well-
coordinated metabolic pathways and the rapid availability of phosphory-
lated intermediates. The functional reserve of these systems is considerable
(except in highly pathological cases of cell damage or anoxia), so that nor-
mally the functional oscillations and the behavior patterns of cellular or
organic biological systems do not depend on addition or subtraction of
energy, but on control mechanisms at the information level. The more com-
plex and “flexible” a system is, the scantier may be the amounts of energy
capable of altering its behavior. We need only mention, for instance, the
brain, which is in all probability the most complex system existing in na-
ture. It can be mobilized—and, as a result, so can the entire body—by
nonmolecular stimulations, which in a certain sense may be devoid of en-
ergy or matter. Another example is provided by molecular biology: DNA,
where highly significant biological information is stored, may be changed
even in a single base of the billion base-pairs of which it is composed, and
this minimal change can cause a fatal disease.

The latter point brings us to consider the flux of information to which a
living system is constantly exposed. Besides being endowed with self-regu-
lating properties, it can be seen also as an gpen system, i.e. a system that is
dependent from the beginning on the environment. Thus, self-organiza-
tion does not mean that such an admirable capacity of increasing and main-
taining complex forms and functions can occur independently of external
help. On the contrary, the thermodynamic stability of a system is guaran-
teed by the continuous exchange with the environment. As a mater of fact,
life itself, and healing in particular, can occur only because living systems
are open systems (also called dissipative structures).

The second law of thermodynamics can be formulated briefly as fol-
lows: every isolated system, where any kind of transformation takes place, is
subject to a series of processes tending to move from a very improbable
state (that it is in) to a very probable state associated with the ensemble,
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where each transformation is associated with increase of entropy (disorder).
To prevent this drift toward equilibrium, to move the system and each
sub-system back toward the improbable state, work has to be constantly
performed. All the vital activities of living beings that underlie differentia-
tion, development, growth, reproduction, and healing are processes that
occur far from equilibrium, a condition that can be maintained by a con-
tinuous stream of energy, matter, and information. “Any creature cut of
from contact with the stream dies by asphyxiation or starvation. Structures
and complex molecules come unglued, motion ceases, gradients dissipate,
order decays; equilibrium is death.”? Life implies holding out against equi-
librium, converting energy into organization, and these things are pos-
sible only at the price of continuous work and continuous expenditure of
energy.

The laws of physics and chemistry constitute boundary conditions that
living systems must obey, but they do not usually determine which choice
is performed in order to maintain and restore organization (survival and
healing). Therefore, biology cannot be reduced to chemistry or physics,
and to understand life other distinguishing properties have to be consid-
ered. One of these properties is the teleonomy, which designates the pur-
poseful character of living things. The machinery of life uses the laws of
chemistry and physics and the available energy (in first and fundamental
instance, the sunlight) in order to (i.e. with the purpose to) maintain the
complex organization of life itself. This purpose is evident in the evolu-
tionary design and in the developmental behavior of each living being from
zygote to adult organism.

The teleonomic character of the machinery of life is indisputable, and is
documented also by the precision with which the organism tends to rein-
tegrate its original structure after an injury. Each living system is endowed,
right from the outset, with a project and most of its activity is used to as-
similate energy and matter from the outside to match this project, not-
withstanding all the perturbing factors. However, development is not
unconditioned and the project is not pursued without problems, because the
structure and function of the living organism are flexible and may adapt to
the environment. In the proper balance of conservation of structure, adap-
tation is the key to healthful life.

The teleonomy of the vital force was suggested also by Hahnemann
himself: “In the healthy condition of man, the spiritual Vital Force (autoc-
racy), the dynamic that animates the material body (organism), rules with
unbounded sway, and retains all the parts of the organism in admirable,
harmonious, vital operation, as regards both sensations and functions, so
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that our indwelling, reason-gifted mind can freely employ this living,
healthy instrument for the higher purpose of our existence.”

Time-dependent organization (rhythms)

We have seen that an organism is nothing if not organized heterogeneity,
with nested dynamic structures over all space-time scales. Organized het-
erogeneity can be envisaged both on spatial and temporal scales. Spatial
differentiation of the body into organs, tissues and cells is a familiar con-
cept. The cell is partitioned into subcellular organelles and compartments
separated by membranes. Molecular and electrical signals are unceasingly
and rhythmically exchanged between these compartments. Within each
compartment, local circuits of macromolecular complexes or of single en-
zyme proteins can be identified as responsible for cycling energy transfor-
mations or for storing biological information. Moreover, inside each
sufficiently complex molecule (e.g. a protein), several domains can be de-
scribed, whose function is to catalyze chemical reactions or to allow inter-
action with other molecular or electrical signals. Conformational changes
of these flexible molecular structures enable proteins to absorb energy from
the site where it is released, store it, and deliver it to other structures.
Therefore, spatial differentiation and signal communication in li.ving sys-
tems spans at least ten orders of magnitude, from 10" m for intramolecu-
lar interactions to meters for nerve conduction and blood perfusion in the
whole organism.

Temporal organization of biological phenomena is evident in the rhyth-
mic functional modifications of cells, tissues, and organs. These oscillat-
ing mechanical, chemical and electrical events range from 10-** s for
resonant energy transfer between molecules to 107 s for circannual rhythms
and to even longer periods if one considers population dynamics. Physi-
ological variables such as enzyme reactions, neuronal activity, heart rate,
respiration, cell division, ovarian cycle, corticosteroid circadian variations,
cell calcium oscillations, membrane polarization/depolarization, sleep/
waking, oxidative metabolism, actin polymerization, cyclic nucleotide con-
centration, all undergo time-dependent oscillations. Periodical variation
of molecular concentrations can be used, by living systems, as means for
coding and transmitting information.!* In other words, signals can be trans-
mitted and perceived not only as variations in the amplitude of the inten-
sity of a given phenomenon, but also in the frequency by which they occur.
The most familiar example of frequency-modulated signal transmission is
the action potential in the nervous system, but recently other molecular
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oscillations such as calcium waves and hormonal changes, have been inter-
preted in this new light."?

Oscillations of the control parameters of the various physiological sys-
tems are the norm in biology and medicine. If, however, the coordination
is lost, i.e. the conmectivity of the system as a whole and in relation to the
rest of the body, certain subcomponents may oscillate in an excessive, un-
predictable, and pointless manner, thus generating localized disorders which
may, however, be amplified (the amplification of fluctuations is a typical
behavior of chaotic systems). Oscillation thus becomes disorder and takes
on the aspect of disease, in that it causes the emergence of substantial symp-
toms and damage. In a complex system, loss of communication means pa-
thology.

A complex system is regulated by communication modes suited to the
degree of complexity. For example, communication between two molecules
(fairly simple system) consists of electrostatic attraction or repulsion; com-
munication between several groups of molecules (complex system) con-
sists of undulatory dynamics and spatiotemporal variations (oscillations of
particular signal molecules); communication between organs and systems
is entrusted to further complex systems which use both chemical (hor-
mones, cytokines) and physical (action potentials and probably acupunc-
ture meridians) methods of communication. Communication between
different individuals is achieved by other methods such as words, writing,
looks, and broadcasting by cable or over the air. This means that if we
want to “enter the communications network”—with a view to understand-
ing and eventually influencing it—we have to use the same method or meth-
ods of communication as the system we are interested in. If a system is
regulated by modes of communication consisting of synergism between
several molecules acting at low doses, to enter this network in an effective
way theoretically we would need to use the same method: low-dose modu-
lators exploiting synergism and antagonisms. If, on the other hand, we use
modulators of only one molecular type and at high doses, we obtain ef-
fects, admittedly, and even effects in the desired direction, but not effects
in complete harmony with the system itself, resulting in a high incidence
of unwanted side effects.

Analogy

In order to deal with puzzling issues like those of self-organization and
regulation of biological healing, one may take advantage of cybernetic
models that utilize the language of mathematics. On the basis of these
models, analogies can be drawn with physiological phenomena, trying to
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understand how these mathematical concepts can be applied to living sys-
tems. What is meant by analogy is similarity between two distinct systems
one of them to be better understood on the basis of knowledge already
gained about the other. Analogy can therefore be used to construct more
advanced models compared to those in current use and to make forecasts
about unknown systems starting from known systems (usually physico-
chemical or mathematical) which act as archetypes, i.e. as reference systems.

The analysis proceeds in two steps. Firstly, certain analogies are traced
between the observations and the behavior of physicochemical reference
systems. This defines the type of model that is likely to be the most appro-
priate representation of the system concerned. Then an attempt is made
to go beyond the stage of plain analogy, to pinpoint, within the framework
of the model adopted, the specificity of each problem and to incorporate it
in the description. Lastly, the predictions of the analysis are compared
against experience with past behavior, and, assuming an agreement is
reached on quality, these predictions are used to foresee future tendencies.

Of course, drawing an analogy does not provide the final proof of the
quantitative correspondence between the model and the natural object,
but analogic reasoning is a potent instrument that proves very useful in
understanding complex objects and situations. Analogy is useful in order
to construct hypotheses regarding complex phenomena on the basis of the
knowledge of similar, more simple, phenomena that are better known.
Therefore, analogic reasoning, when coupled with testable hypotheses, is
integral part of the scientific proceeding when it comes to describing and
understanding complex systems.

We know how important analogy is for homeopathic methodology.

Models of dynamic systems

The contribution made by the physico-mathematical approach to the prob-
lem of complexity is much greater than might be imagined: while it is true
to say that a living system with its thousands of subcomponents will never
resemble a chemical system with two or only a very few components, and
can never be described by a mathematical formula, on the other hand, it is
also true that the study of the complexity of “simple” systems may enable
us to discover basic rules of behavior which are repeated in substantially
identical forms in systems with a different evolutionary status. It has been
suggested that a complex, nonlinear feedback system is something like 2
universal formula for life,' because it summarizes, admittedly in a very gen-
eral way, most of the processes of life.
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The mathematical formulation of feedback essentially describes the dy-
namics of a mechanism operating in living beings. As we have seen, living
systems, in fact, are regulated by reaction and counteraction cycles that
constitute so-called homeostasis. These cycles are nothing more or less than
the repetition of the same operation (by analogy with mathematical itera-
tion) in which the result of the previous cycle serves as the basis of the next
one. For example, at the end of the systole-diastole cycle the heart reverts
to the end-diastolic condition; at the end of a mitotic cycle the condition
of the two daughter cells becomes in turn the starting condition for a new
mitosis; thus, every rhythmic modification of the organism hinges upon
the previous state and occurs according to fixed rules. (In the analogy we
have adopted, the rule is the mathematical formula.)

The state of a dynamic system at a certain time can be seen as a point in
the space of phases, i.. in the space delineated by the variables of the system
itself. For example, the localization of a point in a three-dimensional space
is described by the value of the three (x,y,z) orthogonal axes. The dimen-
sion of the space of phases can be less or more than three, according to the
number of variables of a given system. When the dynamic of the system is
also considered, i.e. taking into consideration the variable of time, the evo-
lution of a dynamic system in space-time can be also seen as series of points
(a line) that follows a trajectory. Starting from different initial positions in
the space of phases (different initial conditions), the same system may de-
scribe different trajectories that converge to a single point (so-called point-
attractor), or trajectories that “visit” the same points (also called orbits, or
periodic attractors), or finally trajectories that explore the space of phases in
away by which they never repeat the same path. The latter situation, where
no regular periodicity can be seen in the system behavior, is also referred
to as a strange, or chaotic, attractor.

Biological complexity and chaos

In recent years, considerable attention has been given to the fact that in
healthy living systems all the physiological variables oscillate according to
rhythms that are neither completely periodic nor totally random. These
dynamic oscillations respond to complex and coordinated control systems
that comply with the “laws” of deterministic chaos."” Introduction of chaos
theory into the biological domain has a number of implications of both
theoretical and practical value.

First of all, it should be pointed out that deterministic chaos is not ran-
domness but pseudorandom noise or low-dimensional aperiodic signal.'® While
the classical phenomenological definition of chaos means absence of order

Appendix 2: Science and Homeopathy 383

(state of maximum entropy), the modern definition is based on nonlinear
mathematics, whose principles were anticipated during the late nineteenth
century by Poincaré and rediscovered by Lorenz in 1963, discussed in a
paper with the title “Deterministic nonperiodic flow.”" With the use of
modern electronics, the mathematical analysis of chaos has developed to a
point where it is beginning to have an important impact on a wide variety
of fields including biology and physiology.

An important characteristic of a chaotic system is referred to as sensitive
dependence on initial conditions and to perturbations. Sensitivity in this case
refers to the situation in which two similar systems are started initially
with variables having very close values but following this, their dynamic
states diverge from each other quickly. Small differences in initial condi-
tions or small perturbations produce very great differences in the final
phenomena, suggesting the impossibility of long-term predictions.

Another way by which this phenomenon is exemplified is the so-called
butterfly effect, the principle conveyed by the dictum that the flapping of a
butterfly’s wings in Brazil may trigger off, or stop in its tracks, a tornado in
"Texas. 20

On the other hand, this also means that small applied perturbations can
control chaos,”! provided that these perturbations are specific and deliv-
ered at the right time-intervals. As stated by Elbert, “in the future it may
even be possible to devise therapies for disease by manipulating control
parameters back into the normal range.” The subtle communications
between oscillators, which generate synchronism and cooperativity, are of
paramount importance in many physiological functions. Regulation of these
physiological and biochemical events could be possible through exploita-
tion of the “rules of chaos,” and this may have importance for the interpre-
tation of the effects of low-energy or low-dose medical manipulations. Even
signals which are extremely small, but which are endowed with highly spe-
cific information and are capable of resounding in unison with the recipi-
ent system, could act as regulators, if it is admitted that the deregulated
system or systems are in a state of precarious equilibrium, near to the bi-

furcation point, where the choice whether to move in one direction or the
other is related to minimal fluctuations on the border between order and
chaos.

Another important example is provided by the cytokine network, which
exhibits nonlinear behavior.”® Such nonlinear cytokine interactions have
important implications because they may give rise to unexpected or
counterintuitive effects, that are not always recognized or taken into ac-
count in therapy. In inflammatory diseases (such as rheumathoid arthritis,
multiple sclerosis and so on), inadequate immunosuppression may make
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things worse by inducing high-level of pro-inflammatory cytokines. So, in
the context of cytokine networks, the goal of a therapeutic strategy would
be not to change the concentration of one or few cytokines, but to move
the whole network from one state-attractor to another (say from an in-
flammatory response to a noninflammatory one). Thanks to the rules gov-
erning chaotic systems, this could be done by using small carefully
controlled interventions, rather than high doses of chemical drugs. Of
course, in order to have any hope of doing this, one needs to understand
the dynamics of the whole network far better than we do today.

The new concepts emerging from chaos studies tell us that at this “bor-
der” minimal variations in the conditions of the system (such as those in-
duced even by a very small oscillatory resonance) may play a decisive role
in the subsequent evolution of the system itself. In a variety of systems, the
“butterfly effect” may be used to control chaos, on condition that the pa-
rameters to be controlled and changed are well known.*

The phenomenon of resonance is well known in physics, where it oc-
cut's in many fields: acoustics, mechanics, and electromagnetism, as well as
nuclear physics. By virtue of this phenomenon, a system that is character-
ized by its own oscillation frequency can enter into vibration if stimulated
(subjected to sound waves, electromagnetic waves, or mechanical vibra-
tions according to the nature of the system) by frequencies close to those
peculiar to the system itself. If the system is already oscillating, the reso-
nance may greatly increase the amplitude of the oscillation, whenever the
waves overlap, while the opposite may also occur, namely an arrest of os-
cillation, if the interaction is between two waves of the same frequency but
opposite in phase. '

Resonance, then, is a means whereby information is transmitted between
two similar systems (as regards vibrational or harmonic frequencies) with-
out the passage of matter. These linkage phenomena between oscillators,
which generate synchronism and cooperativity, are of paramount impor-
tance in many physiological functions, particularly in the nervous system,
but also in the cells regulating cardiac rhythm, in the cells secreting insu-
lin in the pancreas, in the ciliated epithelia, and in the involuntary con-
tractions of smooth muscle. Interestingly, it has been suggested that
resonance may transduce information between an oscillating, low-level,
electromagnetic field and molecular sub-domains of cell enzymes.” This
type of interaction should lower the activation barrier of the rate-limiting
step of enzymic reactions, thus increasing the overall catalytic activity.

Appendix 2: Science and Homeopathy 385

Order and variability

The physiological variables controlled by the homeostatic systems oscil-
late continually between a maximum and minimum allowed value, but this
variability may be more or less regular or rhythmic, depending upon mul-
tiple conditioning factors performing the various control functions. On
changing the rate by which these transformations take place, abrupt changes
between periodic and chaotic behaviors (and visa versa) are possible.

Thanks to the development of deterministic chaos theory, some pro-
cesses formerly perceived as etratic, are now viewed in terms of pattern
and lawful relationship. Chaotic phenomena underlie the idea of structure
and the potential for describing complex systems, rhythms, shapes, and
behaviors with the aid of relatively simple formulations. If an apparently
random phenomenon reveals, by this mathematical analysis, the features
of a chaotic phenomenon, its behavior can be better predicted and ma-
nipulated. The rate of enzymatic activities oscillates when two enzymes
compete for the same substrates, and small changes in concentrations can
lead to changes in the frequencies and amplitudes of oscillations, causing
them to become chaotic if previously harmonic or to become harmonic if
previously chaotic.?® Analysis of temporal variations in hormone levels in
healthy subjects has revealed chaotic situations in this area, too.” Other
applications of the theory of chaos have been described in cardiology. For
example, it has been reported that the heart rate of a healthy individual
varies over time with an intrinsically chaotic periodicity.?® Obviously, these
are not arrhythmia, but oscillations in normal rhythm. The electroencepha-
logram also shows similar chaotic patterns as normal aspects of its func-
tioning.”

Many, if not most, of the physiological rhythmic phenomena in healthy
individuals show chaotic dynamics, and nature uses chaos in order to in-
crease variability, flexibility and adaptation. In complex systems like heart
and brain, a decrease of chaos means disease and predicts serious pathol-
ogy like cardiac arrest or epilepsy.*® In the immune system, too, chaos may
play a very important role, especially because this system continually needs
to generate new forms of receptors to cope with all the possible antigens
that the outside world and the inside of the body may present. Fantasy,
then, is a fundamental property of the immune system, without which the
body would lack the necessary adaptability to a world in a constant state of
change and the ability to defend itself against potential aggressors.’!

Systems with mixed feedback (both positive and negative feedback) and
multiple feedback with different time constants are sources of determinis-
tic chaos. This is the case of the whole organism and of the whole cell,
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which can be described as dynamic systems where the equilibrium is a spe-
cial case of attractor, the integration of a number of attractors. As a conse-
quence, healthy and pathological states become interpretable as different
types of attractors, which may be converted from each other by bifurca-
tions or critical perturbations.’” Rapid state changes and bifurcation are
characteristic of networks that are sensitive to very weak initial conditions
that lead to widespread changes in the whole system.

Networks

A peculiar property of complex systems is the ability to evolve over the
course of time. This is observed both in the biological development of any
organism (ontogenesis) and in the development of living species in general
throughout history (evolution). In the classic Darwinian theory of evolu-
tion, the emergence of increasingly complex species is the fruit of random
variability and selection, which operate to the advantage of those species
which, by virtue of characteristics acquired by chance mutations, better
succeed in adapting to increasingly difficult environmental conditions and
in surviving the competitive struggle for vital space and food. This well-
known concept of natural selection and the survival of the fittest in evolu-
tion has also been applied on a molecular and cellular scale as well as in
embryology. The classic view of the origin of order and diversification of
biological species—based on natural selection—has recently been contested
on the basis of mathematical studies and computer models showing that,
alongside natural selection, other mechanisms are involved, which have
been grouped together under the term self-organization.”’

As a result of the laws of chaos, nonlinear dynamic systems can easily
present transition from order to disorder and vice versa, following even
only minimal perturbations in control parameters or in the energy flow
across such systems. Nevertheless, in these cases, we are invariably in the
presence of changes somehow induced from the outside. There may, how-
ever, also be a phenomenon whereby the complex, disorderly system spon-
taneously “crystallizes” in an orderly state. From disorder to order thanks
to an intrinsic original property of the system itself and with no input of
outside energy; quite rightly, this phenomenon has been termed antichaos.

The mathematical models of self-organization were initially developed
with the aim of explaining how the cell genome is organized. The genome
can be viewed as a complex computer in which there is a data memory
(information stored in the DNA for approximately 100,000 different pro-
teins), but also the parallel processing of some of this information (a few
hundred or a few thousand data units simultaneously). What is more, many
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of these protein data units influence the genome itself in its activity, in
multiple control sites. In this way, many genes are coupled with the func-
tioning of others, influencing one another reciprocally, and constituting a
network.

Networks are complex structures because the state and the changes of
each element depend, directly or indirectly, on the state and the changes
of all the other elements. Therefore, a network behaves as a coberent sys-
tem, whose health state is governed and restored depending on the con-
nectedness of internal and external processes, that is by the value of original
information, the capacity of signaling the harmful modifications, and the
efficiency by which energy is channeled towards the purpose of recon-
structing the original conformation.

The coordinated and sequential behavior of this network is the basic
factor responsible for the functioning and differentiation of the cell, with
the result that a liver cell is different from a heart muscle cell and performs
different functions, despite containing the same genetic information, be-
ing composed of the same elementary materials (amino acids, sugars, lip-
ids, carbohydrates), and obeying the same “general functioning rules”
(biochemical reactions).

The concept of network is useful for describing a general organization
model of complex systems:

* society: network of individuals;

* body: network of organs;

® brain: network of nerve centers;

* immune system: network of cells;

¢ cells: network of molecules;

* molecules: network of atoms;

* atoms: networks of elementary particles.

According to the external and internal conditions (number of compo-
nents and of communication pathways, temperature, chemical concentra-
tions, rate of changes and so on), a network system may assume different
states, or attractors. An attractor is the state or the series of states (pattern)
to which the behavior of a system is attracted. It therefore possesses an
important property—stability. In a system subject to perturbations, move-
ment tends to be towards the attractor. The theory of dynamic system
shows that the attractor may be a single point, as for example in the trajec-
tory of a pendulum when it reaches the stationary state, or a finite number
of points reflecting a periodic-type behavior (orbit), or an infinite system
of points generating a figure in the form of an orbit which never repeats
itself identically, as may happen in chaotic systems (“strange attractors”).
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The choice between one state (or attractor) and another possible state
(or attractor) often depends on the “experience” to which the system is
exposed. The modifications that the system has undergone, are “stored” in
the space-time as specific permanent and semi-permanent structures, whose
existence influences further development and subsequent responses of the
system itself. Unlike what happens in a system in a state of reversible equi-
librium on changing the external or internal parameters, in a complex sys-
tem a situation can be reached in which there is a symmetry breaking, or an
irreversible change. While it is true that random fluctuations and pertur-
bations can usually be damped, beyond certain threshold values, or in the
presence of appropriate environmental conditions, these effects are not
annulled, but with the system acting as an amplifier, a reaction is triggered
which removes the system from the reference state.

Changes of attractor represent a potential problem for the healing pro-
cess because by this means a certain specific behavior or structural modifi-
cation can become “fixed” to a pathological attractor due to a specific
perturbation, losing the possibility of fully reversible modifications. This
kind of pathological modification of a dynamic system can be considered
an ervoneous adaptation, where the system finds a fixed point or a periodi-
cally oscillating behavior outside the normal, original, range of variation.
In a particular sub-set of the space-time, i.e. locally or for a short period,
this new attractor may appear as the most convenient in terms of energy
expenditure, but for the system as a whole and for the future prospects of
development of the system itself, an erroneous adaptation can be highly
deleterious. Something like this process can be envisaged in the transfor-
mation of an acute inflammation into a chronic reaction, or in the heart
and blood vessel hypertrophy in chronic hypertension, or in the receptor
adaptation that justifies the hyperglycemia in hyperinsulinemic type II dia-
betic patient. Also the tissue protein or lipid deposits that can be found in
amyloidal diseases (including Alzheimer disease) and in arteriosclerosis may
be seen as an adaptation of tissue homeostasis to a chronic load of patho-
logic precursors of these deposit moieties.

We have previously shown how the concept of change of attractor has
implications also for the understanding of the action of low doses or high
dilutions of drugs selected according to the principle of similarity, tradi-
tionally proposed by homeopathic medicine.**
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Plausibility of homeopathic
high-dilutions/high potencies of drugs

The new concepts emerging from complexity theory have profound im-
plications on the ways in which patients and diseases are investigated and
treated. Since we have done a number of experimental and theoretical stud-
ies on the putative mechanism(s) of action of homeopathy, we shall at-
tempt here to summarize a few points regarding this particular field of
complementary medicine. Of course, the following points should be un-
derlined: a) hypotheses are essential to the evolution of knowledge, but
one has to guard against presenting them as certainties; b) the following
discussion is based on the assumption that highly diluted remedies pre-
pared according to the homeopathic methods are endowed with specific
information of biophysical nature (superradiance, water clusters, isotopic
lattices, and so on), a highly controversial issue that is discussed in other
sections of this book; c) here we restrict our consideration to the possible
mechanism of interaction between high-dilution homeopathic remedies
and the organism, that is only one of the various questions raised by the
homeopathic approach; and d) a biophysical perspective does not exclude
that many effects of low- and ultra-low doses of drugs are due to “conven-
tional” molecular interactions. The hypotheses set forth here also refer to
theories proposed by other authors.”

A new vision of matter and life is emerging at the frontiers of science,
particularly from the fields of quantum physics and mathematical theories
and research that have yet to be systematized. Organisms are seen as highly
regulated, complex, dynamic systems that display a characteristic metasta-
bility around certain homeostatic levels. This metastability is the net re-
sult of continual oscillations, rhythms, networks, amplifications and
feedback cycles. Living systems are “suspended” between order and chaos;
they partake of these two fundamental characteristics of matter and ex-
ploit them in a manner designed to promote survival. We cannot see how
these new perspectives can fail to have an impact on the new orientations
and trends in medicine. Medical theory, methodology, and technology have
always proceeded hand in hand with the general scientific theory and so-
cioeconomic situations of the times.

On this basis, a hypothetical model of the possible action mechanism of
homeopathic drugs can be advanced. The following hypothesis is formu-
lated starting from the assumption that some type of structural or dynami-
cal information storage actually occurs in water. This assumption is based
on the preliminary evidence provided by biological and biophysical stud-
ies reviewed throughout this book and in Appendix 1.
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From a biophysical standpoint, disease may be regarded not only as a
functional or molecular-structural abnormality, as in the classic view, but
also (and not by way of contrast) as a disturbance of an entire network of
electromagnetic communications based on long-range interactions between
elements (molecules, nerve centers, organs, to mention but a few) which
oscillate at frequencies which are coherent and specific and thus capable of
resonance. This would be a disturbance of internal oscillators and their com-
munications. Our knowledge is still too scanty to say whether or not these
oscillators can be identified with certain nerve centers in particular (the
ability to oscillate at characteristic frequencies is typical, though not ex-
clusively so, of nerve centers) or with the collective behavior of nerve cen-
ters and/or other tissues or cells. With regard to cell-to-cell and intracellular
communication, biophoton research suggests the existence of extensive
coherent fields of interaction in the visible range.*¢

If the disease process involves a disturbance of oscillation frequencies—
and of the communications associated with them—it should be brought
back'to a state of equilibrium by means of syntonization or tuning, i.e. by
means of a change in frequency imposed by interaction with another oscillator.
According to this notion, the homeopathic remedy might act in the pa-
tient as an external guide frequency.

A potentized homeopathic drug might be regarded as a small amount of
matter containing elements oscillating in phase (coherently), capable of
transmitting these oscillatory frequencies, via a process of resonance, to
biological fluids (in turn mostly made up of water), but also to complex
“metastable” structures, subject to nonlinear behavior patterns and capable
in turn of oscillating (macromolecules, a-helixes, membranes, filamentous
structures, receptors). There would thus be the possibility of a link be-
tween drug frequencies and oscillators present in the living organism per-
turbed by the disease.

It is very likely that in the near future studies on fractals and on deter-
ministic chaos will be applied to physiology and pathology to an increas-
ing extent. In fact, if chaotic dynamics is a normal aspect of physiological
processes, investigating this may furnish more complete predictive infor-
mation for characterizing the therapeutic effects of various types of peri-
odical stimuli (including physiological stress, acupuncture, electric pacing,
psychotherapy, and so on), of pharmacological compounds*’ and of highly
diluted homeopathic remedies.*®

The pathogenesis of many diseases, at least in their initial phases, is
characterized by communication defects arising in the complex networks
of integrated systems (control of cell proliferation, immune system, equi-
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librium between pro- and anti-inflammatory factors, coagulation and
fibrinolysis, and so on), for which models can be created like the Boolean
networks. In a network in which many homeostatic systems (molecular,
cellular, systemic) are interconnected, the information of the entire sys-
tem “passes through” cycles (attractors) which have variable, fluctuating
spatiotemporal forms, but which can always be traced back, in states of
normality, to a harmonic pattern where the whole is viewed in its entirety,
aimed at the survival of the organism with the least possible consumption
of energy. If one or more elements in these networks is delayed, or loses its
information connections (i.e. something snaps in the homeostatic system
itself, or some erroneous adaptation process follows an external perturba-
tion) a pathological process occurs precisely because disorder is generated,
or rather the system goes over to another attractor. According to these
models, the new attractor, regarded as “pathological” in the case in ques-
tion, may be preserved even if the initial perturbation is only temporary.
Under these conditions, one could speak of a tendency towards chronicity.

As a consequence, if pathology is loss of communication, healing is in-
crease of communication, establishment of connections between different
systems, integration of responses. Sometimes, healing requires external
perturbations that remove pathological adaptations. The “science” and the
“art” of the doctor are to help the natural, but often erroneous healing
power by providing the right information for the extremely complex,
unique, and open system that is a human being affected by some distur-
bance of its homeostasis. Since biological communication is frequency-
modulated and all the transformation processes in the body are networked
and correlated, the organism can be seen not as an ensemble of mecha-
nisms, but, instead, as a playing orchestra. Different parts (instruments)
are harmoniously linked because they follow a series of guiding-frequen-
cies. All the parts of an orchestra resonate and communicate, thus contrib-
uting to the overall performance. If an important part (an instrument) breaks
down or goes out of the rhythm, that constitutes a threat for the function-
ing of all the orchestra. In analogous manner, a correlation in the rhythms
of functioning organs and of the frequencies of oscillating cellular pro-
cesses is established and maintained in the body. Every change in these
rhythms affects, more or less profoundly, the correlated functions and
spreads to other structures triggering a homeostatic reaction whose main
purpose is to save the whole harmony of the organism.

Extrapolating these concepts to homeopathy, it is possible to envisage
that major changes in the homeostatic systems and eventually the healing
of the entire body could be obtained through light but carefully selected




392 The Emerging Science of Homeopathy

stress such as inserting a needle into an acupoint, administering a low-
dose remedy, or even providing the right psychological advice. Signals which
are endowed with highly specific information and are capable of specific
interactions with the recipient system, could act as regulators, if it is ad-
mitted that the deregulated system or systems are in a state of meta-stabil-
ity, or precarious equilibrium, where different behaviors (attractors) can
be followed and where the choice whether to move in one direction or the
other is related to minimal fluctuations. Homeopathic drugs are thus
thought to act as substitutes for an endogenous regulatory signal that, for
various reasons, may be inadequate or ineffective because the system is no
longer sensitive to it, being “blocked” in a pathological attractor by the
disease itself. The traditional similia law presupposes that the intrinsic ten-
dency to self-recovery can be supplemented and actively assisted by the
employment of suitable stimuli to a system when it is in a specific sensitive
state.

Despite all the limitations related to difficulties in rendering the ho-
meopathic approach objective, it is clear that it entails an attempt to ex-
plore the patient’s medical history at the level of the neuroendocrine system
and thus to calibrate some form of therapeutic intervention at this level,
too. Homeopathy regards inflammation as a symptom (i.e. as a signal or
message) and not as a disease, and regards this symptom as the expression
of an alteration of the relationship between subject and environment and/
or between systems in the same subject.

The “secret” of homeopathy lies in the meticulous gathering of infor-
mation both in the proving phase and in the homeopathic history-taking
phase. This information can come from the hidden depths of the homeo-
static regulatory system under investigation, but is still information. In the
homeopathic method it is used directly in the therapeutic intervention,
trusting in the fact that the body will know how to receive, decode, and
utilize this informational input for the purposes of restoring the lost equi-
librium. Another “secret” of homeopathy is that it deals with the human
being as a whole, devoting the maximum attention to symptoms of a psy-
chological type and those peculiar to each individual subject (individual-
ization). In this way, it achieves a very substantial measure of specificity,
inasmuch as it is now well known that the response to drugs can vary on
the basis of the characteristics of the individual user.
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Further insights into the analysis of symptoms

We integrated our experimental results and the resulting model with clini-
cal homeopathic experience. This yielded a theoretical model of the similia
principle based on observations of cellular and systemic homeostasis. The
operating model used for reference is that of cellular and tissue stress with
its phenomena of a) regulation and integration of the response to the stimu-
lus, and b) of physico-chemical adaptations. These have several similari-
ties with the so-called primary and secondary drug actions cited by
Hahnemann.

Ultimately a careful analysis of symptomatology with an attempt to con-
nect biological changes and the evolution of symptoms must be included
in a discussion of the rule of similars. Our point of departure is the convic-
tion that every symptom has its own significance and origin, which is al-
most invariably connected to biological changes (biophysical and/or
biochemical), to the function and/or structure of protein molecules, cells,
tissues, nervous center, and body systems.

One aspect of this definition ought to be considered: in explaining the
law of similars Hahnemann uses the relatively original concept of the ar-
tificial disease produced by the medicine which should be capable of re-
ducing the natural disease. Both Hahnemann’s explanation of the law of
similars and practitioners’ clinical observations may be explained by our
biological model and are curiously connected by it. Our model of the law
of similars is based on the concept of homeostasis and biological commu-
nication. In this model homeopathy constitutes a reactivation of biologi-
cal communication.

These hypotheses have the benefit of connecting our experimental ob-
servations with those of clinical homeopathy, for example, homeopathic
aggravation, the return of old symptoms, the origin of symptomn modal:-
ties, artificial drug-induced disease, the similarity and difference between
pathogenesis and treatment.

The model we are using to better study the law of similars is basically
that of classical feedback, where the points of regulation derive from the
regulatory system (“RS”) and from a variable “A” which oscillates between
the two conditions “A/A’” in a reversible equilibrium. The model is pre-
sented in Figure 8 in this book and its implications for homeopathic similia
rule are discussed in Chapter 6.

In light of the above, we need to consider how symptoms change in the
acute phase (of alarm), and in the chronic phase (of adaptation). We have
already mentioned that as a result of the decreased sensitivity of the RS
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and its deficient response, disorder may continue in the absence of the
pathogenic agent. At this point the system remains blocked in pathologi-
cal behavior and is incapable of finding the original attractor associated
with health.

The production of regulatory signal r is no longer integrated with the
physiological circuit connected to variable “A/A’,” but will depend on other
signals connected to heterologous receptors. After adaptation and down-
regulation, the level of factor r will follow other governing factors that
translate into different and more characteristic symptoms.

Perhaps these events of priming and down-regulation occur dozens of
times before the reserves of the organism are exhausted and constitute a
true mechanism of pathology, i.e. appearance of chronic disease. When
the dysfunction of the regulatory system impinges upon areas of marginal
importance, other compensatory regulatory systems come to the rescue.
However, if the dysfunction strikes in a region of central importance in
the regulation, the alterations in these functions become functionally irre-
versible (pathologic adaptation). Here the homeopathic “simile” could help
to recover the teleonomical functions of the RS.

As long as the organism has supplementary regulatory systems that can
regulate the advancing disorder, probably only the mildest and most nebu-
lous of symptoms will manifest. While these are of no great significance to
conventional medicine, they carry weight in homeopathy. Examples in-
clude premenstrual headaches, acidic sweat, or sun intolerance. When fi-
nally many regulatory systems are in disequilibrium, true diseases will
manifest in various tissues or organs.

Developing our hypothesis further we may place symptoms in various
groups: a) direct or strong symptoms, which are related to the increase or
decrease of a molecular signal, and are probably those which are more
evident, immediate and perceptible and which transform a crisis into a
disease (e.g. fever, pain, vomiting, hemorrhage, etc.), and b) complex or
weak symptoms connected to changes in sensitivity and reactivity of the
networks of regulatory systems.

In the latter group they are more complex, and while not being deter-
mined by a specific abnormal molecular concentration, are only of minor
intensity and accordingly less felt by the subject. As they are governed by a
large series of variables determined by the homeostatic network, they may
only manifest under certain circumstances. But it is precisely for this rea-
son that they are the richest in information because they provide a more
complete idea of the current disequilibrium.
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FIGURE 2 Two types of symptoms observed during the pathological phases.
Symptoms due to increased quantity of molecules (i.e. fever) and symptoms due
to change of system sensitivity. If our in vitvo observations are correct, we
should anticipate that in diseases where the endogenous signal is excessively
stimulated, sooner or later a loss of sensitivity should occur, for example in
diseases with an excess of inflammatory stimulation.

If our in vitro observations are correct, we should anticipate that in dis-
eases where the endogenous signal is excessively stimulated, sooner or later
a loss of sensitivity in one or more regulatory systems should occur, for
example in diseases with an excess of inflammatory stimulation.

We have seen that symptoms almost always originate in biological
(physico-chemical) changes in the structure and or function of enzymes,
receptors, cells, tissues, etc., so the totality of symptoms of the body, of
necessity, comprises all the functional and organic changes (tissues, cells,
enzymes, or receptors) present within the organism.

Moreover, if we knew the correct hierarchy of symptoms and how to
group them correctly, and if we knew “specific” medications for each of
these possible groupings, then of necessity the appropriate utilization of
such medications would address or modulate the microscopic disequilib-
rium connected to the symptomatology in question.

The specificity of which we speak could be viewed either homeopathi-
cally (law of similars) or as antidoting (law of opposites). It must be noted
that the specificity of the drug in relation to the symptoms in question
could be close only if the drug is capable of producing similar symptoms;
otherwise the similarity would be significantly limited to a tissue or a
cellular function.
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This is due to the mechanism of divergence of signals and homeostatic
networks that are regulated in a complex fashion and by agonist/antago-
nist couplings that differ from one tissue to another, as with subtypes of
receptors to adrenaline, histamine, serotonin, and many other mediators.

If it is true, as follows from our hypothesis, that homeopathic modalities
of symptoms are more connected to receptor sensitivity and homeostatic
networks than to the action of high-dose molecular signals, the use and
hierarchy of such symptoms would correspond to an indirect study of such
sensitivity. And the difference between studying network sensitivity or mo-
lecular actions on the cell is quite different, because the latter is very simi-
lar to the action of an external drug, while the former is of necessity
dependent on the body as a whole.

Consequently, a drug intended to regulate these types of symptoms (mo-
dalities) should address (in a more or less gentle fashion) such receptor
sensitivities and their homeostatic networks. The hypothesis we propose
is that the action of the drug on key-points of altered regulatory systems
would force the cell or the system to recover the functional sensitivity
which had been lost, including recovery of superficial receptors. This last
idea is a fascinating hypothesis, as yet unconfirmed, to interpret the bio-
logical mechanism of the law of similars.

HYPOTHETICAL ACTION OF HOMEOPATHIC MEDICINE

ARTIFICIAL
Heterologous DRUG-INDUCED
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Return of | |
old symptoms {"%,

r «wssmaneap  Initial aggravation

FIGURE 3 Some phenomena of the peculiar homeopathic healing response.
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Could this idea be the corresponding phenomenon to Hahnemann’s hy-
pothesis in explaining the similia principle with the “artificial drug-induced
disease”? If the true illness of a homeostatic system is the loss of communi-
cation, then true healing will be the recovery of this communication.

Thus, if our remedy acts on the stimulated receptors, the first effect to
be expected is an increase in symptoms (initial aggravation) until this leads
to a definitive change in regulatory receptors. Moreover, the possibility
that the disabled receptor recovers its function would explain the repeated
observation under homeopathic treatment of the return of old symptoms
after an absence of years. In fact, given that the input signal has remained
overactivated for a long time (years), the reactivation of receptors must
lead to a reappearance of symptoms that disappeared when their function
was lost.

Let us see where the rule of similars is situated according to this model.

C? A. Proving B. Disease

n
OB~

Primary

Similar /’E;;q—plex adaptation

action of drug symptoms symptoms

FIGURE 4 Biological hypothesis of the rule of similars.

As we see in A (proving), as a result of excessive molecular signalling, cer-
tain symptoms develop. In disease (B), desensitisation (down-regulation)
occurs accompanied by heterologous hyperactivity. This determines a cer-
tain functional disequilibrium, accompanied by heterologous hyperactiv-
ity whose expression is other symptoms. Thus, we will observe two kinds
of symptoms—direct symptoms (probably due to excessive quantity of mol-
ecules), and adaptation symptoms (probably due to cell hypersensitivity
connected with network disequilibrium). The latter are the more interest-
ing because they express the level at which the system is acting. These two
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types of symptoms are quite different because they correspond to quite
different pathways of biological communication. Moreover, direct symp-
toms, owing to their force, are poorly affected by modalities, those due to
adaptation, and precisely because of their weakness, are more sensitive to
modulation and to present themselves as a consequence of a particular
modality.

If the doses used during homeopathic experimentation (proving) are quite
attenuated, it is possible that the symptoms that arise may be due to an
unknown physico-chemical phenomenon. This would be associated with
an increase in sensitivity of the same receptors. The resulting onset of
particular symptoms will derive from the modulation or integration of
homeostatic networks for the action of low dosages on cellular targets.
This is more than a hypothesis because the priming effect of low dosage
substances is well- known, and we have seen experiments at very low dos-
age that confirmed it.

Coming back to pathological state (B), during a disease, symptoms simi-
lar to those caused by a particular drug could arise as a consequence of
homeostatic adaptation during the chronic phase. In other words, the re-
ceptors in question should generate the same symptoms in their totality,
either from hypersensitivity of the pathological state or due to hyper-modu-
lation of homeostatic systems during experimentation. However, during
experimentation symptoms are directly caused by the primary action of
the drug. In pathology, the symptoms arise from the relative hypersensi-
tivity of the same receptors as a complex result of homeostatic adaptation.

In simple terms the rule of similars in our model would exist between

a) direct symptoms (primary action) of experimentation; and

b) complex adaptation symptoms of the disease.

There are at least two advantages with this model: firstly, its biological
bases are quite solid (priming and down-regulation); secondly, it leads to a
sensible interpretation of several homeopathic phenomena such as initial
aggravation and the return of old symptoms.

However, a limitation of our model could be the fact that we do not
know if it holds true for all symptom groupings or is limited to those of the
excitatory remedies, as it is more probable in our observations. Two more
consistent objections to our model may consist in the lack of experimental
proofs regarding the possibility that a) homeopathic dilution interacts with
membrane receptors and that b) this action may invert the microscopic
dynamic disequilibrium of homeostatic systems.

In proposing our tentative hypotheses we take heart from Claude
Bernard’s statement, that only by daring to make, and hopefully to verify
scientific hypotheses, may human knowledge progress.
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Summary

Our working hypothesis on the pharmacological action of homeopathic
drugs could be summarized as indicated in the following points:

L. The therapeutic similarity of drug action may be fundamentally based
on the widespread phenomenon of inversion of biological effects depen-
dent on the dose and/or on the physiological state of the receiver.

2. Medicine that has been chosen according to the similia principle may
be perceived by specific regulatory systems—that have a crucial role in
the dynamic of the disease-as a beterologous “similar” signal.

3. Specificity of information may be based on the sensitization (priming)
of the receiver due to biological stress, on the use of wltra-low- doses/
high- dilutions of medicines and on the complexity of the remedy ac-
tions at various levels.

4. The specific signal may trigger a homeodynamic reaction that shifts
the global dysequilibrium of the ill person toward a new dynamical
attractor, proximal to the healthy state.

5.In acute diseases, homeopathic regulation may be regarded as
homeodynamic regulatory feedback, in chronic disease as unblocking
of pathologic adaptation and orientation towards correct responses.

6. The clinical application of the similia principle (symptom analysis in the
complex field of the whole person) may allow the identification of specific
remedies even with the lack of detailed knowledge about the single
molecular mechanisms of disease and of drug action.

7. The information of homeopathic medicines may have either chemical
nature (ultra-low-dose) or physical nature (high-dilution/dynamization),
or both.
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