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The peculiar properties of water are recalled, among them the "memory of water", underlining the behavior of
cell water, whose "ordered" structure is probably due to the endogenous electromagnetic fields generated by
organelles inside the cells, such mitochondria and microtubules. Biological and clinical implications of water
dynamic changes are reported, mainly based on SEP (Skin Electric Parameters) analysis and a hypothesis that
has been advanced about an "action at distance” exerted by low concentration drugs. Nowadays, regarding
measures of electro-cutaneous parameters our research can resort to a device of advanced electronics, APEC
300, that, beside an Electro Acupuncture operational function, but with quantitative precise values, can detect
micro variations on parameters of cell aqueous solutions, and those of the water too, when the analyzed object
is solicited by an external electromagnetic weak field, as well as by a drug at a very low concentration. A draft
of two possible lines of research is outlined in conclusions, one depending only on ourselves and regarding
"water tests" in the context of the "memory of water" experiments. By the side of EIS experiments about con-
ductivity and impedance spectroscopy, in this article very high-resolution measures are suggested, by means of
APEC 300, of an important parameter, the potential; a kind of measurements less complex and more reliable
regarding the device/object interference, to which can besides easily be associated a frequency spectrum in the
extremely low frequency region. In this line of research, it is the first time, for what we know, that some meas-
urements of the potential, with its frequency spectrum, have been carried out for water without and with stimu-
lation (the latter represented by the action of a magnetic field). This first set of measures by APEC 300 reveals
the region 0-0.5 Hz as one of special interest.

Keywords: cell water; water dynamic changes; biological and clinical implications; skin electric parameters;
Electro Acupuncture of Voll; APEC 300 and high resolution measures; drugs at very low concentration;
potential measurements and frequency spectrum; memory of water.

Introduction

How to explain several astonishing properties
of water, the substance so strictly connected to life
and its multiple forms? How do play endogenous
electromagnetic fields in "ordering" cell water?
Starting from these questions, after a brief recalling
of magnetic properties of water and its "memory",
we underline the central hypothesis enhanced by
Herbert Frohlich, who developed a theory of bio-
logical coherence based on quantum interactions
between dipolar constituents of biomolecules, such
as those of the enzymes, membranes, organelles
and the same cells; a relevant feature of this theory
is exactly the special structure supposed for the
biologic water (micro-trabecular structure). This

kind of reasoning has been a background for many
other Physicists and Doctors, whose relevant con-
tributions are recalled and quoted in references.

Up to now, we are faced with an abundance of
theoretical models, some of them are briefly report-
ed, mainly provided by Physicists, and a relative
poorness of experimental data presented by Physi-
cians. An exception can be represented by Reinhold
Voll and its Electro Acupuncture (EAV), with ex-
periments reported in scientific literature up to day.
Dr. Voll theorized, on the basis of the experience of
Chinese medicine, a tight link among the values of
the Skin Electric Parameters (SEP) and the health
status performance; and EAV is a diagnosis method
to reveal pathophysiological processes, as inflamma-
tions, pain, allergy, gastrointestinal function, etc.
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Some few relevant clinic experiences are re-
ported and commented, and, just in the perspective
of a significant multiplication of rigorous experi-
mental data, we present in the last section a re-
search project, no more than a draft, on which is
the case of spending few words. The implementation
of the project is founded on a device of advanced
electronics, APEC 300 that is an analyzer of elec-
tro-cutaneous parameters — impedance, potential —
realized in Rome by some researchers of Bioelec-
tromagnetism (BEM) Section of the Interuniversity
Center of Research for Sustainable Development
(CIRPS). This apparatus can perform EAV, with a
higher resolving power and a greater reliability of re-
sults than the traditional apparatus, and can meas-
ure, among several its applications, the skin poten-
tial level as function of time, besides providing its
frequency spectrum at extremely low frequencies. It
is worth to underline that APEC 300 can also
measure bioelectric activity of cell cultures or aque-
ous solutions of drugs or pharmaceutical complexes
(to assess their effectiveness or dangerousness).

In the last twenty years, much attention has
been devoted to the behavior of aqueous solutions
of cells, enzymes or more simple organic com-
pounds when they are solicited by a very weak
magnetic field. Many impedance measures have
been realized, while a little attention has been giv-
en to the potential, perhaps due to the scarce relia-
bility of the available measure instruments. Our
idea is to exploit the high resolving power of
APEC 300 to test not only aqueous solutions im-
pedance, but also the potential, not only when
aqueous solutions are submitted to an external
magnetic field, but under the influence of a specific
drug at a very low concentration. The further step
would be to detect, in a collaboration with Physi-
cians, the impedance response of a patient who has
been given that drug at that concentration level, to
be compared with the same response in absence of
the drug assumption.

A not negligible part of the article regards
"water tests" linked to "water memory" experi-
ments. EIS devices for high-resolution detection of
electrochemical properties of aqueous solutions are
to be managed very cautiously, not only for relia-
bility of measure but also to avoid device/object
interference. Starting just from a comparison be-
tween tap water and stimulated tap water, the pos-
sibility of a more "at hand" measure method — that
of measuring the variations of potential in frequen-
cy spectrum (up to less than 100 nanoVolt) — has
obtained a first translation in practice by the set of
measurements where the stimulation is given by

the action of an alternating magnetic field at 50 Hz
frequency (126.10 uT maximum intensity). Figures
and data of the experiment are presented in the
Annex. The measurements have been realized by
APEC 300 and the corresponding frequency spec-
trum shows as a region of special interest the one
from 0 to 0.5 Hz. This occurrence was in somewhat
manner expected due to a similar behavior recorded
during the phase of improving and calibration of
APEC 300, when biological objects like fruit or
leaves (their skin) were used as test materials.

1. The anomalies of water

The water molecule, H,O, consists of two hy-
drogen atoms linked to an oxygen atom by a polar
covalent bond. The H-O link distance is 0.958 A
and the O-H-O binding angle is 104.45°. The ar-
rangement of electrons in the molecule determines
electrical asymmetry. The difference of electroneg-
ativity between O (3.44; one of the electronegative
elements of the periodic table of the elements) and
H (2.20) makes the water molecule a permanent
electric dipole of nature that allows the formation
of hydrogen bonds between atoms of H of a mole-
cule and atoms of O of other water molecules. The
spatial structure of the water molecule is of tetra-
hedral geometry, with the O atom at the center of
the tetrahedron (Fig. 1).
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Figure 1: Spatial structure of water

All these peculiar features of water make it a
unique molecule with physical and chemical prop-
erties that are still termed "abnormal" because of
the inability to fully explain them even today.

Exceptional solvent, water is the life-giving
molecule on Earth: it covers about 70% of the
Earth's surface, accounts for 65% of a human and
90% of macromolecules present in biological sys-
tems. If the water did not exist, no chemical reac-
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tions, no transport of nutrients and waste, etc.
would exist. In a word, without water, there would
be no life.

Within the range of environmental tempera-
ture and pressure, water is found in all three physi-
cal aggregation states: solid (ice), liquid (liquid wa-
ter) and aeriform (water vapor).

Most of the models proposed to explain the
peculiar properties of water start from the study of
an isolated water molecule, then extend its charac-
teristics and behaviors to the water molecules
bound to it. Each model aims to predict the be-
havior of water in its three aggregation states and
subsequently verify its compatibility with experi-
mental chemical-physical properties.

Problems arise when, through intermolecular
electrostatic attraction forces (short-range forces),
a lot of water molecules are assembled to form the
liquid phase together. None of the water models
proposed to date, based on short-range forces, is
able to describe satisfactorily the "abnormal’ chemi-
cal-physical behavior of water.

Density. 1t has been observed experimentally
that the number of water molecules found in 1 cm?
of liquid in the range 0 °C < T < 4 °C increases in-
stead of decreasing; water has its maximum density
at 7= 3.98 °C and not at 0 °C.

Viscosity. It gives a measure of the force that
obstructs the sliding of the molecules with respect
to each other, is linked to intermolecular forces
and depends on temperature and pressure: general-
ly decreases as temperature rises and decreases in
pressure. The viscosity of the water decreases as the
temperature rises, as expected, but increases as the
pressure decreases. In more detail: for liquid water
at 7 < 30 °C, increasing the pressure viscosity be-
gins to decrease; then continuing to increase the
pressure the abnormal trend ceases and the viscosi-
ty begins to increase.

This is one of the characteristics of water
that allows life on Earth; let's just think of surfac-
es of frozen water, where the ice is above and be-
low the biological activities in the liquid water are
continuing.

Surface tension. Also, this property depends
on the intermolecular forces; water is characterized
by a very high surface tension. Even this abnormal
behavior is at the basis of the existence of life; in
fact, surface tension plays a key role in capillary
phenomena, such as rising of lymph in blood ves-
sels and water from the soil.

Melting point, boiling point, and specific heat.
All three of these points have higher values than you
would expect. Generally, the smaller the molecules
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are and the smaller the boiling point. In theory,
the water should boil at —93 °C and solidify at a
temperature of only a few degrees below. Fortu-
nately for living beings is not so.

Moreover, the specific heat of a solid is gen-
erally greater than that of the same liquid sub-
stance. Instead, when water gels, its specific heat
drops to a value equal to half that of liquid water,
therefore, by supplying energy to liquid water, only
half of this energy is spent to raise the temperature,
the remainder is stored in the mass of the liquid.

This property causes the water to absorb and
give heat very slowly, and this peculiarity is also
crucial for life on Earth. In fact, living beings are
so protected from sudden temperature fluctuations,
the oceans absorb solar energy by storing it and
forming a huge energy tank, which is gradually re-
leased as heat when the warm ocean currents move
slowly from the tropical regions towards the cold
ones of the poles. All these mechanisms have made
possible the development of life on Earth and con-
tribute to maintaining it.

Dielectric constant. The dielectric constant for
20°C is very high (er = 80) compared to that of ice
(er = 5). This peculiarity allows the water to have
high absorption in the frequency range from mi-
crowaves to infrared rays; to be an excellent sol-
vent and also a dissociating agent. In the water,
due to the high dielectric constant, there is a loos-
ening of the bonds between the molecules dis-
solved therein and therefore thermal agitation is
sufficient to ionize them; by this way, liquid water
is richer in electrolytes, thus enabling all vital pro-
cesses. Eventually, tissues and organs with high
water content are in a state of ionization.

2. Magnetic properties and the "memory"” of
water

We below list a set of properties, on which
there is a debate and are not recognized by a great
part of academic scientists:

Water flowing in a pipe, sited in the magnetic
field generated by the two poles of a magnet ac-
quires some properties:

> no limestone incrustations are formed;

> dissolves the limestone incrustations that
may be present;

> its surface tension decreases;

> it has a very pleasant taste, while under
normal conditions is a tasteless and odorless liquid

> desalinates salty soils;

> it greatly limits the survival of microorga-
nisms.
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The most controversial property is undoubted-
ly the magnetic memory of water.

It may be useful to recall a very brief story
about the scientific path that preceded that con-
troversy, starting from the pioneering works of
Giorgio Piccardi at the end of the Thirties. After
studying the precipitation of various substances in
water, Piccardi was convinced that different ways
of precipitation were due to the action of magnet-
ic fields. By virtue of this action, water becomes
"activated" in two different configurations: "T",
less viscous than normal water; "R", more viscous,
with different precipitation effects [1—3]. Activa-
tion modifies also biological properties of water
and, in this way, biological processes in living sys-
tems [4]. In successive experiments, aimed to
avoid the limestone formation in boilers and
pipes, Piccardi observed that very weak signals
from external environment, mainly from solar
fluctuations, were able to induce a change of state
in solutions [5, 6]. In late Fifties Piccardi docu-
mented with a series of experiments the action of
low frequency electromagnetic fields on water. He
noted that water treated with electromagnetic
fields of 10 kHz frequency was activated and
showed a clear decrease in surface tension [7, 8].
It's worth to note that Piccardi was a "precursor”
also with the debate that arose at the time about
his researches; a full insight of his wide contribu-
tions in various scientific sectors can be found,
mainly about water, in [9].

In 1988 Jacques Benveniste published, with
other researchers, a paper describing the action of
very high dilutions of anti-IgE antibody on the
degranulation of human basophils [10], findings
which seemed to support the concept of homeopa-
thy. Since Benveniste was a recognized immunolo-
gist and head of the INSERM Unit 200 (immu-
nology, allergy, and inflammation), the French Na-
tional Institute of Health and Medical Research,
the results of that paper gave rise to an interna-
tional controversy. A journalist coined the term
"water memory" because in the Benveniste's exper-
iment the dilutions of the antibody were so high
that no of its molecules remained but only mole-
cules of water. Thus, a conclusion to draw out was
that the "activation" of water, operated by anti-IgE
antibody, lingered also in its absence making water
biologically active. Time later, in the nineties, after
studying further biological effects in presence of a
magnetic field [11], Benveniste asserted that this
"memory" could be digitized, transmitted, and re-
inserted into another sample of water, which would
then contain the same active qualities as the first
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sample [12]. Encouraged by the public support of
Brian Josephson, a physicist Nobel laureate, Ben-
veniste continued his experiments along the same
basic lines, culminating with a paper claiming the
effect could be transmitted over phone lines [13];
this was followed by another paper on electronical-
ly remote-transmission [14].

Several Physicists (among them, Preparata,
Del Giudice, Zhadin, Widom, Srivastava) have
elaborated theories about the peculiar structures of
water, which are supposed to be capable of retain-
ing information on its conformation in a stable
manner. Their model and theories have already
been directly presented by one of us, or in any case
reported, in "Cosmos and Biosphere" Conferences
(see [15—18]).

3. Water in the cells

The cell consists mainly of water, as well as the
interstitial fluid, the electrolytic solution in direct
contact with cells that is responsible for their nour-
ishment and purification. The charges at the two sur-
faces delimiting the cell membrane are not balanced,
thus generating a difference in potential. Within a cell
the interaction between mitochondria and microtu-
bules allows the generation of an electromagnetic
field that can play a key role in long-range communi-
cation and cellular organizational structure.

Starting in the late Sixties and continuing
until his death in 1991, Herbert Frohlich, a fa-
mous physicist, developed a theory of biological
coherence based on quantum interactions between
dipolar constituents of biomolecules, such as
those of the enzymes, membranes, organelles and
the same cells; a relevant feature of this theory
was exactly the special structure supposed for the
biologic water (micro-trabecular structure). He
thought that endogenous electromagnetic fields
exist in all living systems and they are responsible
for long-range cell communication [19]. Living
systems are open, nonlinear, far from the thermo-
dynamic equilibrium and very highly organized.
He hypothesized on the basis of quantum me-
chanics that endogenous electromagnetic fields
contribute to maintain all these characteristics.
The fundamental cell organelles to argue this the-
ory are the mitochondria and microtubules; the
latter, filaments that make up the cytoskeleton,
are dipolar structures subjected to oscillations and
are aligned with mitochondria during the inter-
phase. The static electric field of mitochondria
allows the generation of electromagnetic field
produced by microtubules, because the latter os-
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cillate. As a result of the hypothesized nonlinear
interactions, Fruhlich predicted the genmeration of
coherent modes of excitation, representable as
quantum dipole oscillations, in the microwave fre-
quency range [20].

This line of reasoning is homogeneous with
that of Del Giudice and Preparata [21, 22] — Del
Gudice was a follower of Frulich — and is at the
base of many current hypotheses on the nature and
behavior of cellular water, hereafter shortly re-
called.

About 90% of cellular water is present as
"bulk water", or as ordinary water. Ordinary water
is located in the aqueous compartments of the
cell, then in the cytosol, in the nucleus, and within
the cytoplasmic organelles. The remaining 10% —
perhaps also a greater percentage than that held
up to now — is called "bound water" (or primary
hydration, primary hydration water, ordered wa-
ter). Bound water is near the surface of free ions,
metabolites, macromolecules and structural com-
ponents of the cell and shows different properties
compared to ordinary water: higher viscosity, de-
creased thermal motion of molecules and different
pH. In the "ordered water" there is a charge sepa-
ration — let's recall the peculiar properties due to
the electronegativity difference between hydrogen
and oxygen — and this separation generates layers
of coherence domains, explainable with quantum
mechanics. The coherence domains are formed
around structures with hydrophilic surfaces, in-
cluding microtubules and mitochondria, and, out-
side the cell, they can have macroscopic dimen-
sions and properties similar to a gel. In a cell, co-
herence domains are formed because of electro-
static field of mitochondria and are subjected to
electromagnetic fields produced by microtubules.
The oscillation frequency induced in coherence
domains by an electromagnetic field is lower than
the frequency of that field in the vacuum; this
event prevents loss by radiation outside the coher-
ence domains. The energy of a molecule in a co-
herent state is lower than in the incoherent state,
and this "energy gap" can be seen as generating a
coherent state.

The plausibility of this framework is such that
we often refer to it even if we don't know any ex-
perimental measure that directly shows the existence
of those domains.

The existence of electromagnetic fields gener-
ated by cell components — the endogenous electro-
magnetic fields — has been detected on different liv-
ing systems (see [23—25]) and their existence can
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be postulated in all living systems. With endoge-
nous electromagnetic fields could be possible to
explain the long-range cell communication that the
only chemical communication cannot explain, be-
cause chemical communication uses short-range
forces generated from chemical bonds.

4. Biological and clinical implication of water
dynamics changes

Water dynamics changes are relevant in path-
ophysiological status? The question is actually
without a clear answer while the main part of sci-
entific and medical Community thinks and wrote
that water dynamics is no stable and is dominated
by Brownian motions. Generally, Philip Ball
wrote: "Water molecules associate by means of weak
chemical bonds called hydrogen bonds. Although in
the main they form and break on timescales of about
a trillionth of a second, nonetheless they seem to offer
a vague possibility that water might form clusters of
molecules with specific shapes and behaviors" [26].

The existence of clusters, coherent domains,
collective phenomena in the global biological sys-
tem of humans is somewhat intuitive. Billions of
cell work together simultaneously and it couldn't
possible without a structure of coordination and a
great order inside of human body. If a somewhat
mechanistic comparison is allowed, the ferromag-
netic materials would not be such if they did not
have highly ordered domains inside them, the
Weiss regions. We can look at diseases as a factor
introducing a certain degree of disorder into the
human body, in this sense they cause increase in
entropy in biological systems, and in their pre-
dominant medium, the water. We can conjecture
that a good method to detect a disease, and how
it is working, is to refer to the pathway of Chinese
meridians, measuring with an electronic device
the bioelectric impedance of those points of the
skin, that have been individuated by a millenarian
experience as a source of information on health.
In fact, it is well known and the whole Voll's
practice witnesses that Chinese medicine corre-
lates those points of skin with internal organs of
human body.

In fact, correspondingly to those points —
about two thousand and half, of which only few on
the hands — the cutaneous resistance is lower than
in all other points of the skin, up to one order of
magnitude, as it is reported by a lot of experi-
mental data; and one can compare a known datum
with the measured value he is obtaining. The first
who attempted this way to perform a diagnosis was
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Dr. Reinhold Voll with his EAV (Electro Acupunc-
ture of Voll), in the Fifties. EAV is a diagnosis
method still worldwide applied, with a not negligi-
ble presence in scientific literature (see, for in-
stance, [27—30]), even though the reliability of the
obtained diagnosis strongly depends on cleverness
of physician, his knowledge of Chinese medicine
and of the Voll's "diseases atlas".

Over last sixty years, Voll and many other sci-
entists hypothesized that human body could be
seen as an electrical system, endowed with electric
circuitry, and that the values of the Skin Electric
Parameters (SEP) could be connected with the
health status performance and pathophysiological
processes, as inflammations, pain, allergy, gastroin-
testinal function, etc. General measurements on
meridians have highlighted in subjects, mainly af-
fected by meteoropathies but also by other pathol-
ogies, that the electrical resistance was averagely
increasing up to 43 Scale Units (SU) of SEP, cor-
responding to 130,000 Q [31, 32].

In a first interpretation proposed by Reinhold
Voll the "normal” value of the measurement was set
to 50 SU, corresponding to 95,000 Ohm. This level
was presented as an equilibrium value for human
health, so that many efforts by doctors using EAV
were devoted obtaining this goal. After the admin-
istration of a coherent therapy, we registered an
average decrease in resistance at 39,000 Q (70 SU);
on the contrary, in many chronic diseases an aver-
age increase of resistance to 130,000 Ohm (43 SU)
was measured; and in cancers, as well as in other

Health Subjects

Homogeneity of 3 groups of health

subject

sunny. A |

i
s

Figure 2: SEP variations under influence of weather conditions

critical disorders, we observed an increase of re-
sistance up to 250,000 Ohm [33].

Another experiment, always following the
EAV procedure, has been performed with twelve
"homogeneous" subjects, i.e., all in a "normality"
range of health state, meteosensitivity but not me-
teoropathic, none younger than fifty years (it was
the personnel of a clinic). Each of these persons
was individually subjected to three measures in
sunny weather and three measures in cloudy
weather; all the obtained values for the two
weather conditions were reported in a table, or-
dered following a non decreasing trend, that is, at
the first places (1,2) persons with the smaller val-
ues of SU, in the second places (3, ..., 8) those
with greater SU values and so on. The three
groups of measures for each of the two weather
conditions, represented by dotted lines blue, red
and yellow, exhibited an interesting homogeneity
of behavior [34] (see Fig. 2).

In Fig. 2, in abscisses is reported the number
of the volunteers that were submitted to the
measures (from 1 up to 12 persons). In ordinates is
represented the Scale Units, from 0 to 100, that
are correlated to the resistance in Ohm (on the
right of the table).

In this context a fundamental step was, in
1988, the approval in Moscow by the Minister of
Health of the Voll System for studying and moni-
toring of Elio-biological interaction [35].

Nevertheless, after 20 years of experiences in
diagnostic and therapeutic use of EAV we came to
the conviction that the resistance
measure has a dynamical character
and the objective of therapy driven
by the SEP be not the "normal”
level of 50 SU, but the increase of
conductivity of the skin in corre-
spondence to the Chinese meridians
(let's remind the correlation among
those points and organs of human
body). Increasing of conductivity
in human bioelectrical system, an
objective that can be achieved by
means of many therapeutic tools as
drugs (all kind), magnetotherapy,
SPA therapy, climatotherapy etc.,
turned out in a success factor in
many therapies.

Trying to find an explanation
of those successes, many efforts
have been devoted by some Italian
researchers (Avino, Gigante, Gri-
maldi, Marinelli, Valenzi) that per-
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formed over the time several experiments, only for
few of which it has been reached, in the assess-
ment of those researchers, the status worthy of a
scientific referee. The latter papers will be men-
tioned after; immediately here, we will recall some
of those results, but recurring to a simplified
scheme, to be taken as a linear approximation of
the more complex electric circuitry that underlies
the models that explain how it works electroacu-
puncture of Voll, characterized by the nonlinearity
of skin response to solicitation.

In this linear approximation, aimed at not to
burden understanding with technicality, it is possi-
ble to give a role to a very simple but fundamental
law of electricity, the Ohni's law, that linearly links
the physical quantities in the simplest of electric
circuits:

V=1iR,

where V is the difference of potential (or tension)
at the ends of a conductor; R is a characteristic of
the material the conductor is made of, the re-
sistance, and i is the current intensity that flows in
the conductor by virtue of the applied V. In the
cases where one measures a significant decrease of
R between two points of the skin, Ohm's law shows
that, correspondingly, the current intensity i has
increased, where V is the tension applied to those
two points, like is usual when EAV measurements,
for a small value of the stimulating tension V, are
performed. To a greater current intensity corre-
sponds a greater value of bioelectric power W,
that, in this simplified scheme, is given by

W= Vi

and just looking at the influence of the sun radia-
tion intensity, i.e., the electromagnetic power den-
sity through a surface unit orthogonal to the rays
of the sun, on the values of SEP such as that are
determined by EAV, it seems reasonable hypothe-
sizing that the correlation with the increase of cur-
rent i and, consequently, of bioelectrical power W
provides electrophysiological parameters funda-
mental in the regulation of human body. On the
other hand, bioelectric power in the body districts,
measurable with muscular test by a dynamometer
(0—100 Kg), vary with functional correlations (per-
formance status, immunological status, muscle
power, pain, inflammation, allergy, dyspnea, etc.),
signaling better performance at the increase of bio-
electric power.

Today we prefer to speak of impedance, be-
cause a pure resistance is one of the limit concepts
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we find in Physics; in fact, also at extremely low
frequencies (less than ten Hertz) there is always a
capacitive component that, together with a re-
sistance, gives rise to electric impedance.

Good news about electro-cutaneous parameters
is that we can now use a device of advanced elec-
tronics, APEC 300, with a very higher resolving
power than Voll's apparatus; further, it can be used
for acupuncture with the usual punctiform elec-
trodes, as well as in other applications different from
acupuncture, performed with ordinary electrodes. In
this latter way one partially loses the completeness
of information linked to acupuncture in Chinese
points, but gains in the reliability of diagnosis when
one is not expert in Chinese medicine.

Moreover, this device allows directly measure
the skin potential as a function of time, a parame-
ter strangely forgotten in many scientific reports
that, instead, is very rich of information about
health status. By virtue of a software installed in-
side the device, it can be immediately provided an
analysis in frequency — the spectrum associated to
the skin potential curve — that, in the region of
10.1] Hz, gives a so called "electromagnetic foot-
print" that we are conjecturing could characterize
the health status of each body district submitted
to the measure. This kind of measure is a mere
registration of signals emitted by our body, like an
ECG or EEG, and not a response to an electric
stimulation, as happens in all measurements of
impedance, with applications obviously easier
than those measures that request specific approval
or protocol.

The existence of bioelectric parameters meas-
urable on the skin can suggest that an electromag-
netic (e.m.) mechanism could underlie the so
called pseudo-allergies to drug, food etc.: since
these symptoms are the effects of drug, the possi-
bility arises that the molecules of drugs could in-
volve an e.m. action apart from the well know
chemical actiom, and the molecular signaling, regis-
tered by means of SEP measurements, performed
comparing without/with drug cases, could play an
interesting role in biological processes and in ther-
apy. Hence, the paradigm: It’s the dose that makes
the drug, may not be universal.

In the graphs of Fig. 3 in the ordinates is re-
presented the value of SU and in abscisses the time
of exposition of the patient to drug. In the experi-
ment were tested 8 drugs against pain and inflam-
mation: nimesulide, diclofenac, ibuprofen piroxicam,
naprossene, indometacine, COX2, and cortison. Only
one (Nimesulide) was able to improve clinical
condition, in particular reduction of pain. To this
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improvement was correlated a special behavior of
SEP, as can be easily seen by comparing the two
graphs of Fig. 3 [36]. This kind of comparison
could be used for the choice of FANS, gastropro-
tector, antistaminic etc., on the basis of the mo-
lecular signaling of drug on SEP, and can be de-
tected as a strong variation of resistance that, fol-
lowing Voll, bioelectrically modulates health status.

Fig. 3 is worthy of a particular remark: the
graph on the right has been obtained not as a re-
sult of ingestion, but simply posing the chosen
drug outside the body, even though at a small dis-
tance (1.5 cm). How is it possible a kind of drug
action that is not an exaggeration to define as an
"action at distance'’? An analysis of this fact im-
plies a lot of caution, it was the hitch that obliged
Einstein to a complete reformulation of classical
Physics, that led to the field equations of General
Relativity. Among other important things, the lat-
ter theory gives the right answer to why Earth
goes around the Sun; in fact, this astronomical
motion cannot be explained in terms of Newton's
universal gravitation law precisely because this
kind of immediate action, at distance, should have
an infinite velocity in contrast with the postulate
of light velocity as unsurpassed limit for any phys-
ical action. Thinking about it, the nimesulide of
our experiment is sited at a distance like that of
Earth-Sun, with respect to the scale of the cells
on which it acts.

In the case of electromagnetic interactions,
that undergo for what the electrostatic action is
concerned the same criticism of Einstein versus
gravitation law, there is another function, besides

Skin Electric Parameters and molecular signaling of drug
DRUG EFFICACY AND/OR INTOLERANCE IN METEOROPATHIC
OSTEOARTICULAR DISEASES WITH 8 FANS TESTED

http://web. tiscali.it/numedi/arc2002/6902/12. htmlL

V.I. Valenzi and M.L.Roseghini

Without drugs

After Nimesulide 1,5 cm max far from body

Figure 3: SEP variation in time due to molecular signaling of drug

electric field E and magnetic field H: the vector
potential A, not directly observable and character-
izing the wave propagation of electromagnetic
fields. Many theoretical Physicists — Bohm, Aha-
ronov, Josephson, Puthoff, Preparata, Trukan,
Widom, Srivastava, and others — have assigned to
A a key role in action at distance, not in contra-
diction with General Relativity; and that bacterial
DNA sequences can produce electromagnetic sig-
nals [15] is another experimental example of an
action at distance supported by electromagnetic
fields. It is an intriguing possibility, we are work-
ing on it, that the vector potential A be the "di-
rector” of non chemical drug action at distance; it
could theoretically explain many problems, like
that represented in Fig. 3, that occur in medical
practice.

All this reasoning underlines that we are in a
kind of "excess" of theory and models with respect
to available experimental data. It is one of our
goals to begin balancing this situation, that could
provoke some justified criticism, with a program of
experimental measurements, some of whose are
briefly sketched in the following section.

Another line of research to understand how
some drug signals from water or directly by drug
or food (without chemical interactions) could be
able to induce change in cells is to investigate if
some of those effects can be interpreted in terms
of quantum coherence interactions (see sect. 3),
whose behavior is represented in the following
Fig. 4, just to mention it. The context of this re-
search approach is the so-called quantum chemis-
try, in which we are trying to move a few steps.

Quantum Coherent Interactions
Luca Gamberale

Pirelli Labs - z ion A
(Milano, Italy)

N scatterers

Quantum phase

/ AN

Quantum incoherent Quantum coherent

Cross section goes like N?

N~10% 111

Cross section goes like N

Figure 4: Different behavior between two groups of coherent and incoherent
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This development could play a real role in our
understanding of the critical problem of side effects
of drug (more than 700,000 Americans die every
year [37]), and orient medical practice approach to
driven therapy by quantum chemistry in order to
improve risk benefit ratio in pharmacotherapy.

Conclusions

A two-fold possibility of research is open
ahead of us: clinical tests, "water tests". Let's sketch
a draft.

In both cases we mainly resort to APEC 300
(see sec. 4), designed in the Bio-electromagnetism
section of CIRPS and mainly aimed to measure
electro-cutaneous (EC) parameters. This device
is equipped with a high resolving power, able to
record the smallest variations of the measured
values and, then, of the investigated properties.
It can also perform a measure seldom treated in
literature, the potential, and we like to recall that
to each measure of this kind one can associate a
frequency spectrum, that is a Fourier analysis of
the potential, by virtue of internal software of
the device. Measures realized in the phase of
calibrating and testing APEC 300 have persuaded
us that the frequency spectrum of potential could
represent, probably in the |0—0.1] Hz region, an
electromagnetic "footprint" characterizing each
type of living object under measure (human
body, body districts or systems, fruits, leaves of
plants, cells, etc.).

About the first line of research we underline
that APEC 300, in its actual configuration, can be
used by doctors not only for EAV, with more relia-
ble results than the traditional ones such as those
reported in references, but also to perform preco-
cious diagnoses through the applications of ordi-
nary electrodes to the skin areas sensible to detect:
gastrointestinal diseases [38], premonitory signals
of breast cancers [39] or female genital disturbs [40].
Further experimental measures could confirm these
results and extend EC analysis to other patholo-
gies. These researches need of a collaboration with
clinical structures and doctors interested and willing
to perform such kind of experiments. Thus, we are
not able, now, to schedule time and steps of re-
search.

Another kind of clinical application is to
measure the quantity and the characteristics of the
overall water contained in the body, as it is possi-
ble to do by APEC 300, as a test of health status;
and to remark the variations of body water under
the assumption of a specific drug. This test has,
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probably, not to be submitted to medical approvals
or bioethics committee and we are expecting some
address by clinicians to convert spot measures on
consenting subjects in a possible research program.

The second line of research, the "water tests”,
can be in turn subdivided into two issues:

An extremely weak "field" can act on an or-
ganic or biological system? This is a recurring
problem in scientific researches and is the case of
mentioning again Giorgio Piccardi, because he was
afraid that many his experiments on the activation
of water could be altered by "fluctuations”" due to
the different velocity of Earth in the different sea-
sons, the variations of the solar magnetic activity,
the "atmospheric potential” changing during the
experiment. A witness of this concern is the subject
of the last paper he wrote with Carmen Capel—
Boute [41].

The posed question has positive and measur-
able answer from a stock of natural phenomena,
where a solicitation of very low intensity is at the
base of a response: the electroreception in elas-
mobranchs is activated by 1 pV; the human eye
retina is capable of detecting few photons; a very
low concentration from 107 M to 10-'2 M of the
aldosterone or anti-diuretic hormones is capable
of saving the sodium request of the renal tubules
in our body, and, not physiological, the Zhadin
effect [42].

In the last twenty years, much attention has
been devoted to the behavior of aqueous solu-
tions of cells, enzymes or more simple organic
compounds, when are solicited by an extremely
weak magnetic alternating field, mainly in the
ELF region. Our idea is to test biological or or-
ganic aqueous solutions at a very low level of
concentration, measuring their electric properties
like potential and impedance, not only when
submitted to an external magnetic field; better,
under the influence of a specific drug at a very
low concentration.

To this aim, we remember that the potential
and impedance measures by APEC 300 maintain
a rigorous sense also when not applied to the EC
parameters, as, i.e., in the case of cell cultures or
aqueous solutions; besides the device has an op-
erational range that allows analyzing the micro
variations of potential or impedance. A compari-
son between a not exposed cell culture with the
treated one with a specific pharmaceutical at a
very low concentration is achievable, almost
immediately, in terms of the change of color of
the culture through a gamma extending to the
color of the cell apoptosis. Experimental mea-
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sures can individuate the threshold value, if any,
below which there is no difference between the
two cases. The further step is to detect the im-
pedance response of a patient who has been giv-
en that drug at that concentration level, to be
compared with the same response in absence of
the drug assumption.

This kind of research postulates a partnership
among bio-physicists and clinicians.

"Water memory". Benveniste's biology exper-
iments have suggested the existence of molecular-
like effects without molecules ("memory of water")
[10], [11]. On the same line of reasoning Luc
Montagnier, in collaboration with other authors,
proposes that "nanostructures” from viral or bacte-
rial DNA are able to produce, in high aqueous di-
lutions, electromagnetic signals (EMS) emitting in
a ULF region (500—3000 Hz); essential to this oc-
currence is an electromagnetic stimulation by a
natural field at one of the Schuman's frequencies
(starting from 7.8 Hz) or also by an artificial field
at 50—60 Hz. The authors assert that the need for
such stimulation witnesses a resonance phenome-
non and a theoretical explanation of EMS is possi-
ble by resorting to the quantum field theory [43],
[44]. Another experiment, led by Livio Giuliani,
seems to confirm, at a first step, the Montagnier's
results, thus supporting a new diagnostic perspec-
tive to the development of highly sensitive detec-
tion system for chronic bacterial infections in hu-
man and animal diseases, since in the genomic
DNA of most pathogenic bacteria are contained
sequences which are able to generate such EMS
[45]. In a subsequent paper, it has been shown that
the recorded EMS and nanostructures induced in
water carry the DNA, by retrieval of that same
DNA by classical biochemical amplification meth-
ods. Moreover, such a transduction process has al-
so been observed in living human cells exposed to
EMS irradiation [46].

These and other similar experiments recall the
difficulties and specific conditions, encountered or
to be satisfied, for electrochemical measurements
of water and aqueous solutions. Over the last dec-
ades measures on pH, DC/AC conductivity, im-
pedance spectroscopy have been realized for char-
acterizing effects of "weak emissions". A particular
attention has been given to EIS devices that are
apparatuses able to measure conductivity and im-
pedance spectroscopy (see [47—49]). We can re-
mark, softly, that these latter measurements are not
only complex but also that they need a lot of cau-
tion to avoid interferences of device on the speci-
men under measure; for instance, measurement on
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conductivity can drastically alter the characteristics
of aqueous solutions, in such a way that hits the
reliability of experimental results. Moreover, EIS
"philosophy" doesn't take in account a significant
parameter, the potential, on whose measure can
base reliable comparisons between stimulated and
not stimulated aqueous solutions.

Thus, it appears to us useful to integrate the
experiments on water and aqueous solutions by di-
rectly measuring their potential and analyzing the
corresponding frequency spectrum. Despite its high
resolving power, APEC 300 is relatively easy to be
used; measurements of potential are almost not in-
terfering with the object under measure because are
not a response to a stimulation but a detection of
an endogenous property, and external noise can be
downsized to a very low and quantifiable level; in
fact, the device is able, in this kind of application,
to distinguish noise variations of 10 nV (1 nV =
=107 V), that is the same level of accuracy, or
better, of other measure procedures, but much
more at the hand.

Starting from a primordial question — what is
the method for a physical, quantitative detection of
a difference, if any andin an easy verifiable man-
ner, between water and water that has been stimu-
lated — we have carried out a first set of measure-
ments of potential of tap water and treated tap wa-
ter by an alternating magnetic field at 50 Hz and
126.10 pT peak intensity. The comparison between
the frequency spectrum for the two cases exhibits a
high reduction of the maxima of potential for the
magnetized water, as one can see in the figures of
the Annex, where, besides, the other experimental
parameters are given.

One datum can well express the difference be-
tween the two cases: in the region ]0—0.3] Hz, the
mean value of the potential is 0,207 = 0,015 mV
for tap water while is 0.035 = 0.003 mV for mag-
netized tap water. Beyond 0.40—0.45 Hz frequen-
¢y, and up to 30 Hz, the values of the potential are
very small, of the same order of the errors.

The special relevance of a so tight and ultra-
low band of frequency is not so astonishing if, for
instance, we look at most experiments of Heart
Rate Variability (HRV), since they take place in
the same frequency band.
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Five measures for each case have been performed and all measures have been realized in a "climatized" room
able to maintain constant temperature and humidity; room magnetic field was less than 0,03 pT. The exposure
time in order to magnetize water was 15 minutes for each measure and the peak value for the alternating mag-
netic field at 50 Hz was 126.10 pT. Water was contained in special small trays electrically connected, suitable
also for experiments with aqueous solutions of drugs or cell cultures. Fig. I and Fig. II are representative of
the five spectra obtained respectively for the two cases, and give at glance the reduction of potential for mag-
netized water (the scale of potential in Fig. II is one tenth of that of Fig. I); to better quantify this diminish-
ing, the spectrum integral curve has been calculated to obtain the mean value of the potential. The values re-
ported in the article, respectively 0.207 mV and 0.035 mV, are the mean value among the five values obtained
for each case. Due to the limited number of events, the error has been calculated as the maximum semi-
dispersion, respectively 0.015 mV and 0.003 mV. In Fig. II, the difference between the values of potential at
0.2 Hz and at 0.25 Hz is about 60 nV.
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M. Ckanbs, I1. ABiHo, M. CniepiHi, B. Bikkapo, A. MNicaHi, B.l. BaceHci
OEAKI CMOCTEPEXEHHSA LLOAOO POJ1I CTAHIB BOAW Y BIONTIOMNYHUX | TEPANEBTUYHUX EPEKTAX

1

BusiBneHi ocobnuei BnacTMBocTi BoAW, B TOMY Yuchi “nam’siTe BOAU”, akLEHTYOTb yBary Ha nosefiHui BoAW B KNiTUWHI, “ynopsigkoBaHa’
CTPYKTYpa SKOi, MMOBIpHO, 0OYMOBMEHa €HAOreHHUMM eNEeKTPOMArHiTHUMM MOMNSIMU, LLIO FTeHEePYyTbCA OpraHenamn BCepeamnHi KNituH,
TakMMK SIK MITOXOHAPIT Ta MiKpoTpy6oukn. MoBigoMnaeTbea Npo GionorivHi Ta KNiHiYHI HAacNiAKM AMHAMIYHUX 3MiH BOAM, FONOBHUM YM-
HOM Ha ocHoBi aHanidy SEP (Skin Electric Parameters), i BucyBaeTbcs rinotesa npo “gito Ha BigCTaHi”, sika YMHUTLCA NpenapaTtammn Hu-
3bKOi KOHUEeHTpauii. HuHi Ans BUMIpOBaHHSA €NeKTPOLLKIPHUX napaMeTpiB Y HaLIOMy AOCHIMKEHHI MOXe OyTn BUKOPUCTaHUA NpUCTPIn
cyyacHoi enekTpoHikn APEC 300, skuin nopsg 3 eneKkTpoakynyHKTypoto 3a donnem, ane 3 TOHHUMU KifbKICHAMW 3HAa4YEHHSMU, MOXe BU-
SIBMSATU MIKPO3MiHM NapaMeTpiB BOAHWUX PO3YMHIB KMITUHU, @ TakoX BOAM, KONW aHarnisaoBaHui 06’ekT 3a3Hae BMMUBY 30BHILLHbOMO enek-
TPOMarHiTHOro crnabkoro Nomns, Tak camo K i mpenapaTy 3a Ay>Ke HU3bKOi KOHLIeHTpaLii. Y BUCHOBKax MPOMNOHYETLCS NPOEKT ABOX MOX-
NMBUX HanNpsMIB OOCNIOKEHb, OOUH i3 SKUX 3aneXuTb TiNbKW Big HAc camux i Big “BunpobyBaHb BOAU” B KOHTEKCTi EKCMEPUMEHTIB i3
“nam’siTTio Boaw”. Mopsip 3 ekcnepumeHTamu CEl wopo nposigHocTi Ta iMnegaHcHoi cnekTpockonii, y po6oTi 3 BukopuctaHHsim APEC
300 nNponoHyrTLCA AYXKe BUCOKOYYTNMBI BUMIPIOBAHHS BaXKIMBOrO napameTpa — noTeHLiany; CBOro poAy BUMIPIOBAHHS, MEHLU CKMagHi
Ta GiNblU HaZiNHI WOJ0 NepeLLKos NPUCTPoo/06’ekTa, AKMI, KPiM TOro, MOXe ferko MaTu YacTOTHWUIA CNEKTP Y HagHW3bKOYaCTOTHIN 06-
nacrti. B uboMy HanpsiMi gocnigxeHb ynepLue, HacKinbkyu HaMm BiIOMO, AesiKi BUMIpOBaHHS NOTeHLjany 3 NOro YacTOTHUM CNeKTpom Bynu
nposedeHi AnA Boan 6e3 Ta 3i cTumynsuielo (OCTaHHA npeacTaBneHa Aielo MarHiTHoro mons). Llev mepwmin komnnekc BuMmiptoBaHb
APEC 300 ctaHoBUTb ocobnueuii iHTepec ans gianasoHy 0-0,5 'u.
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HkTypa ®onns; APEC 300 i BMCOKOYYTNMBE BUMIPIOBAHHS; HU3bKi KOHLEHTpaLii npenapaTiB; NOTeHUiViHi BUMIPIOBaHHS i 4acTOTHUWA
CNeKTp; NaM’siTb BOAM.
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HEKOTOPbIE HABNIOAEHUA OTHOCUTENILHO PONU COCTOSAHUM BOAbl B BUONOMMYECKUX
N TEPANMEBTUYECKUX 3P DEKTAX

OGHapyXeHHble 0COBeHHbIE CBOMCTBA BOAbI, B TOM Yuche “NamsiTb BOAbl”, aKLEHTUPYIOT BHUMaHWe Ha NoBeAeHUU BOAbl B KINETKE,
“ynopsiaoveHHas” CTPyKTypa KOTOPOW, BEPOSTHO, OBYCNOBMNeHa 3HAOrEHHbIMU 3MIEKTPOMAarHUTHbIMK MONAM U, reHepupyembiMun opra-
Hennamu BHYTPU KNETOK, TaKMMK Kak MUTOXOHAPUM U MUKPOTPYBouku. CoobLuaeTcst 0 Bonormyecknx U KNMHNYECKUX NocrnencTBUsiX
OVHaMUYECKUX M3MEHEHUI BOAbI, FMaBHbIM 06pa3om Ha ocHoBe aHanu3a SEP (Skin Electric Parameters), u BbigBUraeTcsi runortesa
0 “Oelicmeuu Ha paccmosiHUU”, Oka3blBa€MOM NpenapaTtamu HU3KOW KOHLeHTpaumun. B HacTosuee BpeMs kacaTenbHO U3MepeHns
3NEKTPOKOXHbIX NMapaMeTpoB Halle MccrnefoBaHue MOXeT NpUberHyTb K yCTPOMCTBY coBpeMeHHon anekTpoHukn APEC 300, koTo-
poe Hapsiay C 3MeKTPoakynyHKTYpow no Ponnto, HO C KONMMYECTBEHHBIMU TOYHBIMU 3HAYEHUAMU, MOXET 0BGHapyXXnBaTb MUKPOU3ME-
HEHUS napameTpoB BOAHbIX PACTBOPOB KMETKW, a TakkKe BOAbI, KOrAa aHanuM3npyembll 06BbEKT noaBepraeTca AeNCTBUIO BHELLHEro
3MeKTpoMarHMTHOro cnaboro Nons, paBHO Kak U nMpenaparta nNpu o4eHb HW3KOW KOHLUEeHTpauun. B BbiBogax usnaraeTcsa nNpoekT ABYX
BO3MOXHbIX HanpaBreHui UccrnegoBaHWi, OOWH U3 KOTOPbIX 3aBUCUT TONbKO OT Hac camux W OT “UCMbITaHWA BOAbI” B KOHTEKCTE
3KCNEepPUMEHTOB C “namsaTbio Boabl”. Hapsaay ¢ akcnepumeHtammn COW no npoBoAMMOCTM M MMMEAAHCH O CnekTpockonuu, B paboTe ¢
ncnonb3oBaHnem APEC 300 npepnaratoTcst 04eHb BbICOKOYYBCTBUTENbHbIE M3MEPEHUSA BaXXHOro napameTpa — NnoTeHumana; CBoero
poda n3MepeHusi, MeHee CrnoxHble U Gornee HadexHble B OTHOLEHUWN MOMEX YCTpoicTBa/obbekTa, KOTOPbIA, KPOME TOro, MOXeT
nerko pacnonaratb 4acTOTHbIM CMEKTPOM B CBEPXHU3KOYAaCTOTHOM obnactu. B 3TOM HanpasneHuu uccrnefoBaHUNM Briepsbie,
HaCKONbKO HaM M3BECTHO, HEKOTOPblE M3MEPEHNs MOTeHLMana c ero YacToTHbIM CMEeKTPOM Obinv nNpoBeAeHbl Ans BoAbl 6e3 n co
cTumynsumen (nocnegHsis npeacTaBneHa AeNCTBUEM MarHUTHoOro nons). 3ToT nepsbit koMmnnekc nameperun APEC 300 npeacras-
nseT ocobbivi MHTEpec Ans gnanasoHa 0-0,5 'y,
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