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Abstract

To understand evolution better, biolo-
gists should take into account the develop-
ment of an organism’s reaction to stress-
ors (i.e.,the secondary action of a stressor)
during development, and the subtle role
it plays. Hormesis and homeopathic phe-
nomena are just names to classify such
secondry properties. These phenomena ex-
ploit the secondary action, below that of a
pharmacological of toxin dose in a benefi-
cial fashion. An intriguing examination of
the biological behavior of the secondary ac-
tion leads to the proposed theory.

Hormesis seems to be an evolutionary ad-
aptation that provides a buffer against en-
vironmental changes. Through the chemi-
cal routes, it paved a way for the evolution
of molecular mechanisms which gave rise
to homeopathic phenomenon. As serial tur-
bulent dilution of environmental stressors
is a part of nature, such molecular mecha-
nisms were compelled to develop further,
making an organism sensitive to ultramo-
lecular dilution in terms of beneficial sec-
ondary action. Nanoparticles along with
interfacial water can carry stressor-specific
information. Thus the first true medicinal
effects which evolved during early life were

homeopathic in nature and environmental
hormetic stressors were their precursors.

Homeopathy is an adaptive stress-response
therapy. While hormesis causes enzymatic
and some transcriptional genetic changes,
homeopathy operates on a different level
of epigenetic modifications. The proposed
theory predicts that the hormesity of non-
hormetic toxins, at least those with which
life evolved, is contained in ultramolecular
dilutions. Experimental support is emerg-
ing for this theory, and some suggestions
have been given for testing and verification.
As this theory concerns the evolution of the
earliest medicine with an intrinsic role in
the evolutionary process, it could influence
the whole field of medical science.

Introduction

The German physician Samuel Hahnemann
was the first to systematically base thera-
peutics on the secondary effect or action of
a toxin/stressor (Fisher, 2010). He estab-
lished homeopathy as a therapeutic sys-
tem in 1796 (Hahnemann, reprint 1970;
Bellavite and Signorini, 2002). This sys-
tem is based on the law of similars (“like
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cures like”) (Hahnemann, reprint 1970;
Bellavite and Signorini, 2002). It posits
that when a toxin, or drug, is capable of in-
ducing a series of symptoms in a healthy
living system, low doses of the same toxin,
or drug, can be a curative for the symptoms
(Hahnemann, reprint 1970; Bellavite and
Signorini, 2002). Here, the secondary ef-
fect of the drug (i.e., the body’s reaction),
rather than its primary pharmacological
action, is exploited (Fisher, 2010). Horme-
sis, on the other hand, is a biphasic dose-
response where, while a high dose of toxin
is damaging, a low dose, after an initial
dose dependent toxicity response, induces
an adaptive beneficial rebound effect on the
cell or organism (Stebbing, 1998; Mattson
and Calabrese, 2010).

Hormesis was discovered by German phar-
macologist Hugo Schultz (1887) in the
1880s. He claimed that the phenomenon of
hormesis explained the principle of home-
opathy and held this belief throughout his
life (Mattson and Calabrese, 2010). On the
basis that in homeopathic medicine, dilu-
tion of source-drug is increasingly becom-
ing so high that vitually none of the source
molecules remain, Mattson and Calabrese
(2010) claimed that hormesis and home-
opathy are two different phenomena. How-
ever, especially after the work of Van Wijk
and Wiegant (Van Wijk and Wiegant, 2010;
Wiegant and Van Wijk, 2010), Calabrese
and Jonas (2010a, 2010b) accepted that
homeopathic medicine, only if containing
the source-drug in a measurable quantity,
may represent hormesis and can be studied
biomedically through pre- or post-condi-
tioning hormesis methodology.

Hormesis and homeopathy share two cru-
cial and typical basic similarities: sub-
threshold doses of toxic substances and an
initially induced toxicity by this semi-toxi-
cological dose, followed by a greater com-
pensatory response (Calabrese and Jonas,
2010a). There are, however, many differ-
ences between them too (Oberbaum et al.,

2010; Oberbaum and Gropp, 2015; Bel-
lavite et al., 2010). Oberbaum and Gropp
(2015) and Oberbaum et al. (2010) found
such differences between hormesis and ho-
meopathy difficult to reconcile, thus refut-
ing the idea that they stem from the same
root pathways. Thus the search for common
ground remains an intriguing challenge.
Confusion about their relationship still pre-
vails, suggesting that a coherent theory on
the subject is lacking.

In this paper, the phenomena of hormesis
and homeopathy are analysed, and a novel
nanoparticle and water-based evolution-
ary theory is developed which suggests an
inherent link between homeopathy and
hormesis. Possible experimental verifica-
tion of this theory is discussed. The work is
an extension of the previous contribution
(Upadhyay, 2018a).

Homeopathy: Discovery,
Controversies and New Scientific
Understanding

Discovery

The law of similars has been known since
ancient times (Fisher, 2010). Paracelsus
stated it as, “What makes a man ill also
cures him” (Web ref. 1). While translating
a medical treatise, Samuel Hahnemann
(1755-1843) was struck by the fact that
if Cinchona, a drug for malaria, is over-
dosed, it produces symptoms similar to the
disease (Haehl, 2003). This was the turn-
ing point in his life which, until then had
consisted of practising orthodox medicine
(Haehl, 2003). He experimented on him-
self and other healthy persons with Cin-
chona and then with other drugs. He care-
fully recorded the symptoms and referred
them as a “proving” of the drug/medicine
(Hahnemann, reprint 1970; Bellavite and
Signorini, 2002). Here, the present author
suggests that homeopathy requires a new
perspective so that adaptation/evolution
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may be better understood. Thus, the prov-
ing of a drug turns out to be the collection
of adaptive responses of healthy provers
to the stressor (drug) in the form of symp-
toms developed by the provers. Provings
are performed with crude drugs as well as
medicines prepared from them in high po-
tencies (Kent, reprint 1986). Interestingly,
provings of drugs/medicines, through their
higher potencies, are required in order to
bring out finer characteristics. This shows
that secondary action derived from the high
potency medicine of a drug can also make a
healthy organism sick. The action is more
elaborate than primary pharmacological
action. Further, it has been stated that if
doses of a drug or medicine continue, even
after the prover has developed the symp-
toms (adaptive responses), the symptoms
may impinge on the prover for a prolonged
period or even for life, making the prover
chronically ill (Kent, reprint 1986). Clear
instructions to the prover, in drug prov-
ing protocols, has been to stop intake of
further doses, once proving symptoms de-
velop (Web ref. 2). Thus the present author
suggests that homeopathic provings can be
taken as simulations of how environmental
stressors could impose sickness on biologi-
cal systems and used to explore curatives
for such symptoms.

Hahnemann observed that minute doses
of Cinchona cured not only some cases of
malaria, but other cases where the subject
had not suffering neither malaria, nor any
fever or chill. He observed that instead
of diseases, the importance was that the
symptoms (adaptive responses) that devel-
oped in patients were similar to those de-
veloped in provers (Hahnemann, reprint
1970; Bellavite and Signorini, 2002; Kent,
reprint 1986).

In the beginning, Hahnemann prescribed
large doses of medicines to patients, as do-
ing so was the orthodox practice (Haehl,
2003). Patients suffered frequently, as
these medicines were often toxins; and a

high dose was above the toxic threshold.
This compelled Hahnemann to dilute his
medicines. These treatments can now be
distinctly identified as “hormetic” treat-
ments adhering to law of similars. As he saw
the value of diluting his medicines, Hahne-
mann proceeded to dilute them further. He
then observed that these diluted medicines
were more potent when he administered
them to patients at their homes, where he
used to go on a horse-cart, bumping over
the uneven surface of the road. After trial
and error, he reasoned that the jolting re-
ceived by the remedies during their jour-
neys had somehow increased the potency.
Thus Hahnemann hit upon his method of
potentization, by delivering violent strokes
to the fluid each level of serial dilution. Trit-
uration has been used in Ayurvedic medi-
cine since ancient times, where it is claimed
that it enhances the therapeutic power of a
drug (Sharma and Prajapati, 2015). How-
ever through serial liquid/solid dilutions
with succussion/trituration, Hahnemann
discovered medicines with particle densi-
ties beyond Avogadro’s constant.

Hahnemann identified potential drugs for
his new therapeutic system. He potentized
them individually in as pure form as possi-
ble. To standardize his medicine (processed
drug), he applied a scale for dilution and it
was centesimal (1:99) scale. A 12 times se-
rial dilution with succussions at each dilu-
tion level designated as 12C potency of the
medicine. The potency corresponded to a
source-drug dilution in the ratio of 1:102.
If source-drug concentration in the original
(mother) solution was of around 1 mole/L,
Avogadro’s limit of 1 atom or molecule/L is
exceeded at this potency. Thus, according
to the scientific understanding of solutions,
a dose to a patient, which could be 1/10 of
a drop, is unlikely to contain any molecules
of the source-drug from which the medi-
cine was prepared.

Hahnemann conducted provings of his
medicines on healthy persons to explore
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their full therapeutic potential, so that they
could be prescribed correctly.

The philosophy he developed for “the heal-
ing art” (Hahnemann, reprint 1970) is
simply the close observation of nature re-
garding sickness, as he could make or un-
derstand. He proposed the concept of vital
force as responsible for maintaining the
body’s sensations and functions and as the
origin for how homeopathic medicines be-
have (Hahnemann, reprint 1970). The ho-
meopathic “vital force” is similar to that of
other medical and philosophical concepts
especially the Hippocratic vis medicatrix
naturae (Teixeira, 2019a). The healing
power of nature is an ancient medical prin-
ciple that includes references to the innate
ability of the body to heal itself through an
internal response that repairs and rebuilds
(Logan and Selhub, 2012). The biomedical
concept of homeostasis can be considered
as a subset of these properties. Hahnemann
proposed further the concept of three mi-
asms which cause chronicity to diseases
(Hahnemann, reprint 1970).

Hahnemann explored the homeopathic
phenomenon in-depth. He exploited it to
develop and establish a viable system of
therapeutics called homeopathy.

Controversies

Being inimical to orthodox medicine, ho-
meopathy has been controversial since in-
ception. In the early period, nobody knew
that the medicines contained very few, if
not none, of the molecules of the drug from
which it was prepared: Avogadro’s constant
was not computed during Hahnemann’s
lifetime. It is amazing therefore that even
then, Hahnemann realized his medicines
could not contain its source-drug and so
he explained their therapeutic effects as
“spirit-like” (Hahnemann, reprint 1970;
Upadhyay, 2017). Schultz’s support for ho-
meopathy led to his marginalisation as a
scientist, but also his discovery of hormesis
(Mattson and Calabrese, 2010). The con-

troversy occurred because, unfortunately,
medical science has been bitterly divided
into two rival camps: orthodox medicine
(i.e., allopathy) and homeopathy, making
unlikely an unbiased scientific enquiry of
any observation related to homeopathy.
Further, the notion of “medicine without
molecules,” unique to homeopathy, has
only added fuel to the fire of anti-home-
opathy rhetoric. The suggestion that water
could keep a memory of past contaminants
(Chaplin, 2007) led to the bitter Benveniste
— Nature controversy, when Benveniste’s
group (Davenas et al., 1988) could not re-
produce the extraordinary experimental
claims made by in their Nature paper in
presence of the visiting Nature team (Mad-
dox et al., 1988; Web ref. 3; Pollack, 2013).

Homeopathy is useful when applied in
open practice and produces substantial ef-
fects, even in patients with chronic diseas-
es. However, considering only double-blind
randomized controlled studies as the crite-
ria of evidence-based medicine (developed
for modern/allopathic medicine), it is hard
to convince skeptics (Editorial The Lancet,
2005) that homeopathy is significantly
different from placebo effects (Bellavite
et al., 2006). Interestingly these double-
blind randomized controlled studies are
not suitable for studying hormesis either,
as due to individual variability, a hormetic
dose which is just below the toxic thresh-
old cannot be generalized (Calabrese et al.,
2013; Mattson, 2015). Thus, homeopathy
requires evaluative research methodologies
that respect the complexity of its diagnos-
tic procedure (Bellavite et al., 2006). Oth-
erwise, as Milgrom (2009) demonstrated,
such trials are useless for studying complex
therapeutic interventions.

New Scientific Understanding

Many scientists, with non-homeopathic
background, have been studying the phe-
nomenon of “magnetization of water”
(Otsuka and Ozeki, 2006; Toledo et al.,
2008; Coey and Cass, 2000). However
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often their work is not taken seriously in
science. There are two reasons behind it;
first, conventionally magnetization of wa-
ter seems impossible. Secondly, results so
obtained are not very reproducible. It has
now been observed that pure water indeed
cannot be magnetized but if exposed to
oxygen, then this property of water alters
and magnetization becomes possible (Ot-
suka and Ozeki, 2006). Studying extremely
pure water through their high precision in-
struments, Otsuka and Ozeki (2006) also
claimed that the phenomenon of water
magnetization can be precisely studied in a
scientific manner with reproducible results.
Previously such results were found not very
reproducible because, being a universal
solvent, even the “pure water” contains im-
purities, including the magnetic ones, and
the quantity of dissolved oxygen (Toledo et
al., 2008). According to some sources, the
effect of magnetization of water remains in
its “memory” up to 200 hours (Coey and
Cass, 2000). Can this memory be extended
to a prolonged period? Homeopathy claims
this in favor (Kayne, 2006).

Ullman (2006) envisioned homeopathy as
belonging to nanopharmacology. Anick and
Ives (2007) proposed a hypothesis suggest-
ing that silica or its nanoparticles may play
animportant role in homeopathy. Later, the
nanoscience studies of homeopathic medi-
cines revealed that they contain nanopar-
ticles (Chikramane et al., 2010; Upadhyay
and Nayak, 2011; Konovalov and Ryzhkina,
2014; Bell et al., 2015a). On the basis of the
study of market-purchased homeopathic
medicines as test samples, Chikramane et
al. (2010) claimed that these nanoparticles
contain the source-drug of the medicine
irrespective of its dilution degree, and so
the medicine is effective. To support their
unusual claim, they proposed a hypothesis
of froth floatation after succussions con-
taining all the source-drug and its reten-
tion as 1% “seed” in subsequent homeo-
pathic dilutions (Chikramane et al., 2010,
2012). Upadhyay (2018a, 2018b) explained

that this proposed hypothesis for homeo-
pathic medicine is actually irrelevant to
it in a general sense. First, besides metal-
based drugs, many drugs are water/alcohol
soluble and secondly dilution degrees are
unlimited. Upadhyay (2018a, 2018b) ex-
plained further that the presence of source-
drug in high potency medicine is not pos-
sible except as impurity or by contamina-
tion. Investigating self-made test samples,
Van Wassenhoven et al. (2018) could not
validate the findings of Chikramane et al.
(2010). Upadhyay (2017, 2018a, 2018b)
explained that to understand homeopathic
medicine, one would have to abandon the
materialistic view that the physical pres-
ence of its source-drug is necessary for
therapeutic effects. The process of potenti-
zation is actually “dematerializing the mat-
ter itself” (Hahnemann, reprint 1970).

Upadhyay and Nayak (2011) examined the
self-prepared homeopathic medicines. The
presence of silicon-rich nanoparticles were
reported in the samples, with the sugges-
tion that the source-drug specific informa-
tion might be inscribed on them by means
of epitaxy. They further suggested that
these nanoparticles, along with the interfa-
cial water on their surface, might carry in-
formation to the target in the “size” increas-
ing with dilution degree of the medicine.
Such a nanoparticle may act as a virus-like
systemic stressor, causing a cell to emit
danger signals resulting in adaptation (Bell
et al., 2015b).

The properties of interfacial water at a
hydrophilic surface are different to that
of bulk water. Despite numerous studies,
the nature of this interfacial water has re-
mained puzzling, and the debate concern-
ing whether it is more solid-like, ice-like, or
liquid-like is ongoing (Mante et al., 2014).
Homeopathic medicines prepared in an at-
mosphere of N, were found therapeutically
ineffective (Fisher, 1991). Water also can-
not be “magnetized” in the atmosphere of
N, or CO, (Otsuka and Ozeki, 2006). Fur-
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ther, Upadhyay (2017) compared the physi-
cochemical properties of magnetized water
with those of exclusion zone (EZ) water and
found them similar. Thus it was explained
that “magnetization” of water is actually
magnetization of EZ water. Further, dur-
ing UV-vis spectroscopy of homeopathic
medicines, Elia et al. (2013) observed an
absorption peak at around 270 nm, which
is characteristic of the presence of EZ wa-
ter. The phenomenologies of homeopathic
dilutions and EZ water are found to be very
similar (Elia et al., 2013). For the purpose
of carrying out liquid potentization, it is
mandatory that at least 1/3 of the bottle
remains empty (Kayne, 2006). This empty
part contains air (oxygen) and thus the in-
creased pressure during the strokes would
facilitate EZ build up.

The presence of oxygen is necessary for
EZ build up, as EZ water H,0, contains
more oxygen than bulk water H,O (Pollack,
2013). It is negatively charged and liquid
crystalline in structure. Del Giudice et al.
(2010) identified it as a macroscopic co-
herent domain. It forms honeycomb-type
flat sheets as happen in ice but without in-
terlinking protons between them (Pollack,
2013). It can be considered a precursor to
ice. Conventional chemists are still reluc-
tant to accept it. However evidence is in-
creasing in its favor (Hwang et al., 2018).

Evidence given here suggests that oxygen
exposed water under pressure, especially
on a hydrophilic surface as interfacial wa-
ter, forms exclusion zone and that it is an
essential part of the observed information
retention phenomenon. The nucleator may
impart information to this EZ layer, possi-
bly by inscription through removal of oxy-
gen atoms from the hexagonal lattice of the
generic EZ without impairing its structural
integrity (Pollack, 2013). The large sheets
eliminate Brownian instability, but it natu-
rally erodes with time, and therefore it can-
not have lasting memory.

Zhang et al. (2003) showed that a nanopar-

ticle undergoes structural changes at room
temperature as per the nature of the sur-
rounding molecules, and this makes pos-
sible its structural state as an environmen-
tal sensor. Thus nanoparticle and exclusion
zone together as a nanoparticle-exclusion
zone shell can retain information for a pro-
longed period of time as “memory” (Upad-
hyay, 2017).

Konovalov and Ryzhkina (2014, 2016)
studied highly diluted aqueous solutions
(102° to 10° mole/L). They observed that
such dilutions are self-organizing and form
nano-scale molecular assemblies mostly of
water, and referred to as “nanoassociates.”
The size of the associates was on the or-
der of 100 to 400 nanometers. Such scales
are comparable to that of nanoparticle-EZ
shells. They observed further that nanoas-
sociates form only in presence of geomag-
netic or weak electromagnetic fields and
that these dilutions are bioactive but only
in association with these nanoassociates
(Konovalov and Ryzhkina, 2014, 2016).

Advances in quantum biology demonstrate
that coherence, as a state of order of matter
coupled with electromagnetic (EM) fields,
is one of the key quantum phenomena of
life (Manzalini and Galeazzi, 2019). Theo-
retical studies have also been carried out to
study the nature of homeopathic dilutions
through quantum electrodynamics (QED)
(Del Giudice et al., 1988; Yinnon and Yin-
non, 2011; Yinnon, 2017; Manzalini and
Galeazzi, 2019).

Various in vivo and in vitro models have
been proposed to investigate biological
and therapeutic effects of homeopathic
dilutions. A prolonged and multi-centred
study, using an accepted pharmacologi-
cal model, revealed that high dilutions
of histamine, even beyond the Avogadro
limit, have a reproducible effect on bio-
logical activity in human and mice baso-
phils (Sainte-Laudy and Belon, 2009).
The biological activity is reversible in the
presence of a histamine H, antagonist (ci-
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metidine or ranitidine) (Sainte-Laudy and
Belon, 2009). Further, the biologically in-
active histamine analogues and derivatives
such as histidine, 1-Methyl histamine and
3-Methyl histamine, diluted in the same
conditions, fail to demonstrate such bio-
logical activity (Sainte-Laudy and Belon,
2009). Benveniste’s group used a different
model for their controversial experiments.
It was based on a direct activation of hu-
man basophils by anti-IgE dilutions (Dav-
enas et al., 1988). The results have not been
reproduced elsewhere and have been wide-
ly criticized, mainly on statistical grounds
(Sainte-Laudy and Belon, 2009).

For therapeutic effects, Khuda-Bukhsh
(1997, 2003, 2014) proposed a hypothesis
that homeopathic medicine acts on the ge-
nome by modulating disease-promoting
gene expression. Many experiments fol-
lowed and found that potentized homeo-
pathic medicines act at the gene regulatory
level according to the following three main
types of effects (Teixeira, 2019a; Teixeira,
2019b):

1. Change in the expression pattern of
genes

2. Cytotoxicity or apoptosis in cancer cells

3. Therapeutic modification in gene ex-
pression

Memory Retention:
The Nanoparticle-Exclusion Zone
Shell Model

Del Giudice et al. (1988) firstly proposed
the coherent domains model, based on
quantum electrodynamic (QED) super-
radiance, to explain so-called “memory of
water.” This model is rooted in quantum
field theory, but lacks experimental support
(Bellavite et al., 2013). Later Anagnostatos
(1994) proposed hydrogen-bonded -clus-
ters or clathrates responsible for the per-
ceived memory, and information storage,
of homeopathic medicine. Water molecules
can form clusters, but the clathrate model

is still very speculative for the medicines,
which retain a prolonged shelf-life (Bel-
lavite et al., 2013).

Recently, Upadhyay (2017) has developed
“The Nanoparticle - EZ Shell Model” to ex-
plain the nature of homeopathic medicine
which includes magnet-treated-water as
source-drugs. This new model is based on
research findings about homeopathic med-
icine, nanoparticle behaviors and water.
The model also incorporates observations
from the practice of homeopathy. Find-
ings and observations led to the following
five hypotheses for the model (Upadhyay,
2017):

1. When adsorbed by a nanoparticle, the
source drug changes its structure up to
3C potency. With the adsorbed source
drug as nucleator, this structurally modi-
fied nanoparticle builds up a modified EZ
shell. By such structural modifications, the
nanoparticle and its EZ shell acquire source
drug-specific information.

2. The 3C potency is the optimal potency
for the encoding of source drug specific in-
formation. At this potency the presence of
source drug is still required, for reinforce-
ment or consolidation of the acquired in-
formation. However, its presence is not re-
quired at 4C and higher potencies, as modi-
fied structures of nanoparticle and its EZ
shell become stable.

3. The source drug specific information
is in a “crude and condensed” form and
evolves gradually with each homeopathic
dilution, becoming more “decipherable” to
biological systems.

4. In raising higher potencies after 3C po-
tency, during succussions/ trituration, the
EZ shells of those nanoparticles present
in 1% “seed” strip off and spread as tem-
plates for further evolved information, to
the nanoparticles present throughout the
whole dilution. These nanoparticles then
acquire new EZ shells, resulting in further
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modified structures. Thus the information
evolves, passing from one potency level to
next via the modified EZ water.

5. A threshold amount of a source drug or
an impurity is required to initiate and then
sustain the process of information reten-
tion during potentization.

Hereitis noteworthythatthe EZerodes with
time naturally by combining a hydronium
ion (H,0*) with EZ structural unit (OH"),
resulting in two water molecules (Pollack,
2013). A steady state is found, however,
when energy-driven EZ growth balances
natural EZ attrition (Pollack, 2013). Thus
the EZ cannot retain information for long
as it would fade away with time. For a pro-
longed memory, it would require the sup-
port of hydrophilic nanoparticle as a sub-
strate. Thus magnet-treated water, which
forms three different source-drugs in ho-
meopathy, namely magnetic north-pole,
south-pole and the whole magnet, can be
shelved for a prolonged period but only be-
yond its 3C potency as happens in the case
of other unstable drugs (Upadhyay, 2017).

The Nanoparticle-EZ Shell Model can ex-
plain diverse aspects of homeopathic di-
lutions (Upadhyay, 2017). This model
explains the preparation of homeopathic
medicine in both solid and liquid forms,
dispensing of liquid form medicine in solid
form (through medicine-soaked lactose or
cane sugar globules) and vice versa, as well
as effective administration of medicine also
through olfaction or rubbing on the skin
etc.

For a model to be accepted, there are
two challenges that must be overcome
(Upadhyay, 2017): First; homeopathic
medicines have a virtually unlimited shelf-
life if stored properly. Secondly, they are an
extreme dilution, but cannot be extremely
pure as water is a universal solvent. Many
impurities, some of which used as source-
drugs in homeopathy, were detected in
trace level even in laboratory made sam-

ples of homeopathic medicines (Witt et al.,
2006). Then what type of memory does a
homeopathic medicine retain and why is
this information not vitiated by impurities
during the successive dilutions?

The Nanoparticle-EZ Shell Model over-
comes both these challenges (Upadhyay,
2017): Water-driven structural changes of
hydrophilic nanoparticle is irreversible at
room temperature as water, due to its high
polarity, cannot be removed from the sur-
face of a nanoparticle (Zhang et al., 2003).
Further, water forms thickest EZ at a hy-
drophilic surface (Chai and Pollack, 2010).
This explains the prolonged shelf-life of
homeopathic medicine. In addition, the ex-
clusion zone shell of a nanoparticle protects
it from impurities and this, under the fifth
hypothesis, maintains the integrity of the
medicine. It also explains why homeopathy
could be established in the 18th century, an
era of impure chemistry.

In the Nanoparticle-EZ Shell Model, the
nanoparticle-EZ shell is a structural tem-
plate of the source-drug, including the hid-
den medicinal properties. This template
contains more useful biological informa-
tion with iteration and dilution (Upadhyay,
2017).

Early Period of Evolution and
Development of Hormesis

Life on Earth began in a hostile environ-
ment. So adaptation was the heart of evolu-
tion (Eldredge, 1995). It is the evolutionary
process whereby an organism becomes bet-
ter able to survive.

In the evolutionary process, the increasing
complexity in biological systems is largely
to protect the cells and organisms against
environmental stressors. Mattson (2010)
explains that these cells and organisms
have also developed molecular mechanisms
to respond adaptively to stress, under the
phenomenon known as hormesis.

The occurrence of hormesis can be ex-
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plained as an evolutionary adaptation
that acts to maintain fitness of a biologi-
cal system in a changing external envi-
ronment (Forbes, 2000). Overall, fitness
is not likely to be enhanced by hormesis,
because all traits of a biological system are
unlikely to exhibit simultaneously. Further,
toxic agents affect different traits in differ-
ent ways and to different degrees (Forbes,
2000).

Hormesis is a measure of biological plastic-
ity (Calabrese et al., 2013). It is widely used
to describe the relationship between living
things (cells, tissues, entire organisms) and
the chemical-physical world with which
they come into contact. This approach ap-
plies to a wide range of significant phenom-
ena — from medicine to ecology (Bellavite
et al., 2010). Hormesis is thus, also a gen-
eral phenomenon. It is fair for the present
author to infer that evolutionary processes
developed it in a very early period of life’s
evolution. It would then be able only to uti-
lize the secondary action of stressors, as
molecular mechanisms of biological system
would not have developed enough to result
in homeopathic phenomenon. Consequent-
ly environmental stressors would be caus-
ing diseases comparatively freely. It would
be as if a free-hand “proving” of the stressor
on the biological system were occurring. It
is known that the higher the harmful expo-
sure to a cell, the lower the dose required
for producing a healing response (Van Wijk
and Wiegant, 2010; Wiegant and Van Wijk,
2010). So under evolutionary processes,
sick biological systems could then develop
mechanisms to respond to stressors hor-
metically below the pharmacological doses
as could be found in nature. In terms of sur-
vival, it would also be a method for the de-
velopment of a more effective therapeutic
support system.

Evolution of Homeopathic
Phenomenon through Hormesis

Hormesis is concerned with the beneficial
action of toxins. As such, its therapeutic

potential is obvious. It stimulates the ac-
tivation of stress resistance mechanisms,
and so can influence preventive and clini-
cal medicine. But its effect is modest (30 to
60% greater than the control group), and
is one of the reasons why it was ignored in
the biomedical sciences (Calabrese et al.,
2013). As it is short-acting, and non-spe-
cific (Calabrese et al., 2013), its therapeu-
tic potential is not very promising. Based
on the severity and/or duration of stress,
the hormetic pathways fail to protect the
cell or organism (Mattson, 2010). Thus dis-
eases ensue with little resistance. Worse,
in disease states and aging, the hormetic
pathways may be compromised (Mattson,
2010). Scientific investigations of hormesis
phenomenon also could not find significant
clinical extensions, and Calabrese and Jo-
nas (2010a) even asked if such an extension
was possible. The present author suggests
that nature had already developed evolu-
tionary processes via one or more hormetic
mechanisms and molecular pathways as
an offshoot which gradually evolved ex-
clusively useful for potent therapeutic ap-
plications. Thereby having given rise to the
so—called, “law of similars.” There is sup-
port for this suggestion from the following
sources:

1. The observations of Wiegant and Van
Wijk unequivocally support the law of simi-
lars at the cellular level, using the post-con-
ditioning hormesis methodology they de-
veloped (Wiegant and Van Wijk, 2010; Van
Wijk and Wiegant, 2010).

2. Rattan and Deva (2010) realized on the
basis of cellular study, that hormesis does

have a certain component of “like cures
like.”

3. Chikramane et al. (2017) observed cel-
lular hormetic activation with metal-based
high potency homeopathic medicines, and
Calabrese (2017) described it as a step to-
wards unification of hormesis and home-
opathy.
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4. No common root is found for hormesis
and homeopathy (Oberbaum and Gropp,
2015; Oberbaum et al., 2010). This obser-
vation also favors the suggestion, or at least
does not contradict the idea, that homeo-
pathic phenomenon developed through
hormesis.

In homeopathy, during a drug proving, the
symptoms induced by the drug in healthy
provers are codified (Hahnemann, reprint
1970; Bellavite and Signorini, 2002; Kent,
reprint 1986; Kayne, 2006). The symptoms
are identified here as adaptive responses to
a drug-stressor. For the selection of rem-
edy, the patient’s symptoms, i.e., adaptive
responses to the sickness-causing stressor,
are collected and then matched with those
adaptive responses collected from prov-
ers. Matching, those responses which come
from the whole of the patient (general symp-
toms) is more important, simply because
they indicate higher degrees of adaptation
than those which come from body parts of
a patient (local symptoms) indicating the
lower degrees of adaptation. On many oc-
casions, the complaint for which a patient
seeks for treatment is not even required to
be considered for remedy selection. Here,
a comparison with isopathy might help un-
derstanding.

Isopathy is a variant of homeopathy
(Bellavite and Signorini, 2002). It might
appear as a “super-homeopathy,” but it
provides only a limited therapeutic scope.
Here, a remedy is prepared by potentiza-
tion of the actual cause of illness or its by-
product (Bellavite and Signorini, 2002).
It is not based on the adaptive responses
of a patient. It is not currently taken seri-
ously in homeopathy (Hahnemann, reprint
1970). At a cellular level, heterologous (ho-
meopathic) and homologous (isopathic)
studies also show that a heterologous ap-
proach gives much better results than a
homologous one (Van Wijk and Wiegant,
2010; Wiegant and Van Wijk 2010). Thus
homeopathy emerged as an adaptive stress-

response therapy. Nanoparticle-EZ shells
carrying remedy-specific information may
act as systemic stressors, resulting in adap-
tation.

Based on the adaptive stress response evo-
lutionary theory, there are innumerable
elegant hormetic mechanisms, that have
evolved with time to meet various challeng-
es (Mattson, 2010). For example, bacteria
are developing resistance against antibi-
otics, which is one of the few examples of
evolution that can be studied in real time
(Martinez et al., 2009). Then why would
not the same hormesis, soon after its own
development, have evolved a number of
unique mechanisms as an offshoot in the
beginning to cope with rising diseases in
early biological systems. Thus homeopath-
ic phenomenon could have evolved through
hormesis soon after it came into existence
and gradually expanded far from it to be so
identified.

Besides human beings, homeopathy has
been found to also be applicable in animals,
(Bonamin et al., 2015), plants (Ucker et al.,
2018) and even single-celled organisms
(Das et al., 2012). Further, as already men-
tioned; the law of similars has been verified
objectively even in cellular studies in vitro.
So this law is not resultant only from hu-
man observation. Consequently it could de-
velop and contribute in the evolution from
an early evolutionary epoch.

In the recent past, many scientists have in-
vestigated homeopathic medicines, mostly
as ultra-high dilutions potentized beyond
Avogadro’s limit, with the state-of-the-art
tools of molecular biology (Seker et al.,
2018; Olsen, 2017; Bigagli et al., 2016; Chi-
rumbolo and Bjerklund , 2016; Saha et al.,
2015; Dei and Bernardini, 2015; Marzotto
et al., 2014; Olioso et al., 2014; Das et al.,
2012; Preethi et al., 2012; Sunila et al.,
2009). Their work confirms the ability of
homeopathic medicines to modulate gene
expression in cell cultures. For example,
Khuda-Bukhsh and colleagues observed
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that these medicines differentially trig-
gered epigenetic alterations in microarray
gene expression profiles of genes associat-
ed with carcinogenesis in HeLa cells when
compared against a control in vitro (Saha
et al., 2015).

All forms of adaptation are encoded in the
genome (Sthijns et al., 2016). Hormesis
and homeopathy can be easily differenti-
ated from each other on the basis of the
duration of adaptation. Sthijns et al. (2016)
distinguish short-term and long-term ad-
aptation. Short-term adaptation is defined
as a direct adaptation carried out in a few
seconds or minutes (enzymatic regulation),
whilelong-term adaptation as an adaptation
from which the effects can even be noticed
after hours, days (transcriptional regula-
tion), months or years, or even generations
(epigenetic and genomic effects) (Sthijns et
al., 2016). Hormetic adaptation is enzymat-
ic, but also partially transcriptional changes
contribute (Sthijns et al., 2016). Thus only
relatively short-term adaptive mechanisms
can be defined as hormetic (Sthijns et al.,
2016). The response to the correctly applied
homeopathic medicine, is often prolonged,
with largely irreversible and irreproduc-
ible or permanent results (Hahnemann, re-
print 1970; Bellavite and Signorini, 2002;
Kent, reprint 1986; Kayne 2006). Thus the
action of homeopathic medicine is deeper
than what hormesis can cause, changing
parametres of the biological system.

Like hormesis, homeopathic phenomenon,
as shown here, is also a form of adaptation
to buffer the pre- or post-exposure stress-
or induced shock. The difference between
the two has been made clear and it is that
homeopathic phenomenon is exclusively
therapeutic and genetically deeper in action
than hormesis.

Evolution in light of The
Nanoparticle-Exclusion Zone
Shell Model

Unexpected solute aggregation often takes

place in water during dilution (Samal and
Geckeler, 2001; Konovalov and Ryzhkina,
2014). The discovery of this phenomenon
may help solve many basic problems re-
lated to living systems, such as the origin
and evolution of life, which most probably
occurred in water in the presence of low
concentrations of biologically active com-
pounds (Konovalov and Ryzhkina, 2014).
Thus the putative first step in the origin of
life was likely the coalescence of dispersed
molecules into a more condensed and orga-
nized state (Pollack et al., 2009). The sun’s
radiant energy separates charge in water,
and this free charge also demonstrably in-
duces condensation, placing water in a cen-
tral position in biological life rather than
as an incidental participant (Pollack et al.,
2009). The charge separation leads to the
formation of exclusion zone especially on
hydrophilic surfaces (Pollack et al., 2009).

Aqueous interfaces are ubiquitous in na-
ture. They are ultrathin water films that
cover most hydrophilic surfaces in water
or under high ambient relative humidity
(Bjorneholm et al., 2016). The earth is cov-
ered by these solid/water interfaces includ-
ing those on the abundant silica or silicates.
Water interfaces play an important role,
among others, in geochemistry and envi-
ronment (Bjorneholm et al., 2016). Their
properties are quite different to that of bulk
water. As such interfaces generally appear
on hydrophilic surfaces, they would natu-
rally also form exclusion zones.

Natural water-borne nanoparticles are
ubiquitous; and their small size, ranging
from 1to 100 nanometer, makes them high-
ly mobile and chemically reactive (Hartland
et al., 2013). They can bind large amounts
of trace metals, which impact the bioavail-
ability of vital and toxic metals in natural
waters (Hartland et al., 2013). In fact, the
influence of such nanoparticles on the bio-
availability of both nutrient and toxic ele-
ments has been thought a factor in the evo-
lution and development of higher organ-

WATER 11, 55-77, January 24,2020 65

WATER



isms, potentially buffering environmental
systems against change (Tipping, 2001).

Spontaneous repeated dilutions with tur-
bulence of environmental stressors, in the
presence of air (oxygen), have always been a
part of nature. Natural nanoparticles often
contain silica which is ubiquitous on earth.
These particles have hydrophilic surfaces
with negative electrostatic charge. It makes
them ideal for EZ water growth. Thus the
condition is similar to that of preparing ho-
meopathic medicine in a glass bottle. “The
Nanoparticle - EZ Shell Model” can be ap-
plied here. The presence of silica though, is
not a necessity for this model to function.

Extremely sick biological systems under
post-conditioning (Wiegant and Van Wijk,
2010; Van Wijk and Wiegant, 2010) would
have adapted to respond to even lower
doses of the available stressors. Such dos-
es of stressor in decreasing quantity could
be available from water as repeated turbu-
lent dilutions happen in nature spontane-
ously. In terms of evolutionary adaptation,
biological system had to develop molecu-
lar mechanisms and pathways to respond
to stressors as low as merely adsorbed on
nanoparticles and then even to its appar-
ent specific information stored in nanopar-
ticle-EZ shells present in water.

An organism is full of water and this water
is mostly a part of the exclusion zone (Pol-
lack, 2013). As the exclusion zone may re-
tain surface specific information (Pollack,
2013), the present author perceives that in
a diseased state, the structure of this exclu-
sion zone would be altered and may contain
information about the disease. As the exclu-
sion zone covers the whole organism, it may
similarly imply a holistic nature to disease
as belonging to the whole organism not a
part of it. Thus disease may be addressed
by the administration of the similarly al-
tered exclusion zone with the aim of restor-
ing the original exclusion zone state. As per
the Nanoparticle-EZ Shell Model, this “me-
dicinal” EZ through nanoparticle-EZ shells

contain source-drug specific information
which is required here to perform a subtle
secondary action. The administration of
this “medicinal” EZ may give an initial jolt
(hormetic/homeopathic aggravation) and
then order would follow in the altered ex-
clusion zone restoring health to the organ-
ism. This reasoning agrees with the holistic
nature of homeopathy.

The sources of homeopathic drugs are min-
erals, plants, animals (including secretions
of diseased animals/human beings), and
even stressors like X-rays, magnetic fields
etc (Bellavite and Signorini, 2002; Kayne,
2006). Evidence suggests that life began on
the earth through a common origin of mini-
mal “protocell.” Minerals played a potential
role in protocell’s emergence and devel-
opment (Web ref. 4). They promoted the
membrane formation rate and may even
acted as catalysts (“prebiotic enzymes”)
(Web ref. 4). Further as minerals and life
co-evolved after the origin of life as a part
of the earth’s environment, the effect of
mineral stressors should be profound on
life in comparison to later entries of plant
and animal origin stressors. Thus it is fair
for the present author to infer that biologi-
cal systems developed molecular mecha-
nisms and pathways principally to counter
the effect of mineral origin stressors. The
practice of homeopathy shows that mineral
origin drugs (stressors) in general form the
deepest and longest acting medicines in
comparison to animal or plant origin drugs
(stressors), and further raising extremely
high homeopathic dilutions (potencies) of-
ten suit more to mineral origin medicines
for better performance (Bellavite and Si-
gnorini, 2002; Kayne, 2006; Kent, reprint
1986).

Minerals are generated during the chemi-
cal weathering of rocks (Hartland, 2013).
Humic substances are highly abundant or-
ganic compounds formed in soils and sedi-
ments by the decay of dead plants, microbes
and animals (Tipping, 2001). Such an envi-
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ronmental stressor as source-drug, influ-
ences any water exposed to it. Thus initial
potencies of an environmental stressor are
formed. A solid potentization (trituration)
is also possible in nature with silica-con-
taining materials such as clay, as a diluent.
Thus, it may be argued that potentization
has always been a part of the evolutionary
process, and that the preparation of initial
potencies of environmental stressors by
nature itself, is a reality. However, if many
stressors are present in comparable quanti-
ties to counter the medicinal effect of one
another, or the water supply contains water
collected from many sources, the medical
effects may potentially be nullified. Other-
wise, the action of such a natural prepara-
tion on a suitable biological system can be
significant depending on circumstances.
Generally the action would be expected to
be broad and feeble because the natural
preparation forms an initial potency in an
enormous dilution. Thus it can have a sub-
tle effect on life. Though in the distant past,
when people were living closer to nature,
the effect would have been significant. Fur-
ther, for early life on the “toxic” earth, this
effect would have been much more signifi-
cantly pronounced.

Even today, the water or climate of a place is
known to affect life in some way. The reju-
venating properties of the water or climate
in certain places has been known since an-
tiquity. Many springs are known for their
medicinal properties: Gettysburg water is
even a medicine included in Homeopathic
Materia Medica (Boericke, reprint 2007a).
Traveller’s indigestion and constipation is
also well known in medicine. Many reasons
are given for it. One reason perhaps never
thought of could be the frequent change of
“medicine” in the form of drinking water
that traveler consumes. Frequently chang-
ing medicinal properties may disturb ho-
meostasis, affecting mainly the abdomen,
as being in initial potency.

Hormesis and Ultramolecular
Dilution

Hormesis is a part of evolutionary pro-
cesses, but all the toxic substances are not
hormetic, i.e., they are harmful at even low
concentratins (Mattson, 2015). The pres-
ent author argues that at least the natural
toxins in which life developed, should be
hormetic. In other words, they should have
exhibited biphasic dose-response curves. It
is suggested here that if they do not stimu-
late hormetic signaling pathways in a crude
material form, they can do so in potentized
form. There are several reasons to suggest
this:

1. The threshold dose for hormetic effects is
arbitrary as there is a break in the dose-axis
in dose-response curves, close to its origin
(Fisher, 2010).

2. High potency homeopathic medicines
supposedly do not contain any molecules
of the source-drug (Upadhyay, 2018a;
Upadhyay, 2018b; Van Wassenhoven et al.,
2018) but reported to cause hormetic acti-
vation (Chikramane et al., 2017).

3. Chemicals like histamine (Sainte-Lau-
dy and Belon, 2009), thyroxine (Endler
et al., 2015) and aspirin (Eizayaga et al,,
2019) were potentized beyond Avogadro’s
limit (i.e., > 12C), and biological models re-
sponded to these ultrahigh dilutions. The
nature of these responses were opposite to
those obtained from their pharmacological
doses. Thus these responses can be termed
as hormetic.

4. Many homeopathic drugs like Silica, Se-
pia, Lycopodium etc. have no therapeutic
value in crude form, but become strongly
therapeutic after potentization (Kayne,
2006). Thus a substance, which does not
exhibit primary pharmacological action,
can exhibit secondary action after potenti-
zation.

5. Tautopathy (“tauto” means same) exists
(Patel, 1960). It is a variant of homeopathy,
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and is used by some who claim it removes
or reduces the negative effects of modern
medicines, or toxins like insecticides by ad-
ministering those medicines/toxins in 6C
or 30C potency (Patel, 1960). As the source
drug/toxin is present materially in 6C po-
tency, such a treatment should be accept-
able to conventional biomedical sciences as
post-conditioning hormesis.

6. “The Nanoparticle - EZ Shell Model” in-
sures that information specific to any sub-
stance can be retained through its potenti-
zation (Upadhyay, 2017). As many homeo-
pathic toxic source-drugs are also hormetic
agents, this specific “information” can also
be bioactive in case of hormesis (Upadhyay,
2018a).

Interestingly, the non-hormetic natural
toxin mercury is an important homeopathic
medicine in its potentized form, both with-
in and beyond Avogadro’s constant (Boer-
icke, reprint 2007b). As both homeopathy
and hormesis work below pharmacological
doses, potentization can be important for
hormesis too. The present author perceives
that low or medium potencies may suffice
in case of hormesis. Here vivid drug-specif-
ic information may not be required, which
is the priority of homeopathy because it is
based on the law of similars. In some non-
hormetic substances, however, it may hap-
pen that they become hormetic only at high
potency and beyond where their medicinal
effects in secondary action are revealed.

Emerging Experimental Support
and Possibility of Verification
of the Proposed Theory

Experimental support which has already
been described makes clear that high di-
lution effects are a reality and our under-
standing of them is increasing. It has been
a part of nature in which life grew and this
fact alone makes it a possible player in evo-
lutionary history. The foremost question
is how can it keep the apparent physico-
chemical information of the source-drug

after dilution, and how is this informa-
tion transferred to living cells in vitro and
in vivo. The Nanoparticle-EZ Shell Model
provides a strong base and framework to
investigate it further for its intrinsic details.
Opportunities are plenty. For example , Rey
(2003, 2007) observed that the “signature”
of lithium was found detectably in the ther-
moluminescence spectra of ultramolecular
lithium chloride, more marked with dilu-
tions prepared in an oxygen atmosphere
and less so in dilutions prepared under
reduced pressure, compared to normal
atmosphere. This is also true regarding
the efficacy of homeopathic medicine pre-
pared under these same conditions (Fisher,
2010). Further these medicines are spoiled
in high temperature around/ above 70°C.
Recent studies show that they may possess
an electric field component (Cartwright,
2019), which the Nanoparticle-EZ Shell
Model predicts. Quantum electrodynamics
(QED) may be required to be developed for
theoretical understanding (Manzalini and
Galeazzi, 2019).

Doutremepuich and colleagues have carried
out two decade-long reproducible studies
on aspirin and its homeopathic dilutions
(Eizayaga et al., 2019). They have shown
that aspirin, notably 15C, have a pro-throm-
botic effect in humans and animals. This is
opposed to the effects for which aspirin is
known, i.e., anti-thrombotic effect. These
studies confirm that aspirin 15C chooses
inhibition of cyclooxygenase (COX)-2 path-
way to produce the effect, while aspirin
is known to function via the inhibition of
COX-1 pathway. Further when aspirin 15C
was injected shortly after a high dose of as-
pirin 100 mg/kg b.w., the anti-thrombotic
effect could not develop, suggesting that
aspirin 15C may have neutralized it. More-
over after one single high material dose
of aspirin, Eizayaga et al. (2019) observed
several days after a pro-thrombotic effect
as withdrawal or rebound effect of aspirin.

A model of thyroxine and metamorphosis
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of highland amphibians is one more robust
example of biological activity of substances
diluted beyond the Avogadro limit (Endler
et al., 2015). Taking Rana temporaria lar-
vae , Endler et al. observed tadpoles devel-
op from the 2-legged to the 4-legged stage.
The data collected during the study, repeat-
ed over the course of 24 years, shows a re-
verse effect of extremely diluted and agitat-
ed, thyroxine relative to standard thyroxin
as a substance. This paradoxical phenom-
enon was generally consistent in different
observations including those from a second
centre (Endler et al., 2015). Fisher (2010)
claimed that the observed effect is hormetic
as in a material dose, thyroxine accelerates
metamorphosis, while it has the reverse ef-
fect in ultramolecular dilution.

Studies of the modulation of gene expres-
sion with traditional homeopathic medi-
cines have shown clearly that their biologi-
cal activities do not decrease with increas-
ing potency (i.e., dilution with succussions)
even beyond the Avogadro limit (Bigagli et
al., 2016; Chirumbolo and Bjerklund, 2016;
Saha et al., 2015; Dei and Bernardini, 2015;
Marzotto et al., 2014; Olioso et al., 2014;
Das et al., 2012; Preethi et al., 2012; Sunila
et al., 2009). Instead of a conventional ho-
meopathic medicine, Olsen (2017) studied
sodium butyrate, a promising therapeutic
agent for cancer treatment which targets
epigenetic pathways, in dilutions 30C and
200C prepared in homeopathic fashion
and found them modulating the transcrip-
tome of HEK 293 cells. Similarly, Seker et
al. (2018) studied the taxane anti-cancer
drugs paclitaxel and docetaxel, used in che-
motherapy. Their highly potentized dilu-
tions, without being cytotoxic, showed dif-
ferential effects on the genes of breast can-
cer cells with concentration-independent
activity (Seker et al., 2018).

As mentioned earlier, even single-celled
organisms can be sensitive to homeopathic
dilutions (Das et al., 2012). Thus suitable,
simple and short-lived organisms can pro-

vide opportunities to study evolution in real
time and thus may help in direct testing of
the proposed theory or some of its aspects.

There is one important method to biomedi-
cally study homeopathic medicines and
other potentized toxins for their second-
ary actions/effects. The method was devel-
oped by Van Wijk and Wiegant, and is now
identified as a post-conditioning hormesis
methodology (Van Wijk and Wiegant, 2010;
Wiegant and Van Wijk, 2010). The method
can also be used with recent techniques in
the field of genomics, including DNA ar-
rays, for more precise results (Wiegant and
Van Wijk, 2010). It may shed light on the
structure of such medicines/dilutions and
their underlying mechanism, as here a cell
is made “sick” and then “treated” in simula-
tion.

The typical and paradoxical observations
from the practice of homeopathy in them-
selves are important clues to work upon to
explore the underlying working mechanism
of secondary effect of drug/toxin which ho-
meopathy exploits (Upadhyay, 2017). Some
examples are given below:

1. A true remedy in higher potency (i.e.,
higher dilution), often acts more strongly,
and for a longer period than at lower poten-
cy (i.e,. lower dilution) (Kent, reprint 1986,
Kayne 2006). Some medicines can even act
contradictorily at very low versus high po-
tencies. For example, Hepar sulphuris cal-
careum (Hahnemann’s calcium sulphide)
can promote suppuration in lower poten-
cies but abort it in higher potencies (Boer-
icke, reprint 2007c).

2. A tiny amount of homeopathic dilution
as remedy constitutes a “dose” to be ad-
ministered. This dose does not or hardly
contains its source-drug. The dose amount
is immaterial, if it is sufficient enough to
cause a response (Kent, reprint 1986).
But it should remain small, as a large dose
causes over stimulation, which suffers poor
results.
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3. Customarily a single dose of the remedy
in a suitable potency is administered for a
functional duration. The action of the sec-
ond dose often falls shorter than that of
the first dose, and then further dosing in
the same potency does not work (Kent, re-
print 1986). For further responses from the
remedy, its potency has to be changed by
a large gap to a different, generally higher
one (Kent, reprint 1986). For a higher po-
tency this gap is larger. For example, after
exhausting, say, 200C potency of the reme-
dy twice, its potency like 400C, 500C, 580C
etc does not cause a reaction but its 1000C
(or higher) potency will show a reaction. Or
alternatively, a dose of Sulfur, say, in 200C
potency can be administered to refresh sus-
ceptibility of the patient for the same poten-
cy of the remedy to be administered again
to work (Kent, reprint 1986). This serves as
an exceptional opportunity to explore the
underlying molecular mechanism.

4. The repetition of dose of the remedy be-
fore the exhaustion of the previous dose is
forbidden in homeopathy with the warn-
ing that violent aggravation can ensue even
spoiling the results (Kent, reprint 1986).
However, Desai (1991) and Upadhyay
(2003) observed that this warning does not
cover very frequent dose repetition of the
remedy in high potency in chronic cases.
In such cases the remedy acts mildly and
without saturating the susceptibility of the
patient, while such single dose of the rem-
edy often acts with aggravation. If repeti-
tion is very infrequent but occurs prior to
the exhaustion of the previous dose, violent
aggravation can ensue as per the warn-
ing. For chronic cases, Upadhyay (2003,
2017) suggested a law regarding the dosing
of homeopathic remedy as: “A single dose
palliates, early doses spoil and continuous
doses cure.”

Both the genome and the old concept of
vital force exhibit similar properties and
belong to complex and dynamic self-orga-
nization systems, as if the cells genome is

the biological representation of the “vital
force” (Teixeira, 2019a, 2019b). Similarly,
homeopathic miasms, i.e., “disposition to
chronic diseases,” may find their repre-
sentation in disease-promoting epigenetic
modifications (Teixeira, 2019a, 2019b).

The present author has explained that ad-
aptation is central to homeopathy. Like
researchers in homeopathy, evolution-
ary biologists have also started to exploit
technological innovations in genomics, to
“finally” address long-standing questions
about the nature of adaptation (Web ref. 5).
Will these questions really be addressed by
genomics alone, without taking in account
the evolution of homeopathic phenomenon
and the role played by it in evolution?

Here, there is relevance of the futuristic ob-
servations of Kirschner et al. (2000), that
soon the robustness of statistical but self-
organising molecular, cellular, and organ-
ismal functions will ultimately compel us
to move beyond genomics to the old “vital
forces” to understand their chemistry.

Discussion

Bellavite et al. (2010) observed that home-
opathy, a therapeutic method, and horme-
sis, a phenomenon of nature, are quite dif-
ferent from each other, but broad in scope;
and thus well- researched methodologies of
hormesis can help cast light on the possible
mechanisms of action remedies utilize in
ultra-low doses. The theory proposed here
by the present author suggests that homeo-
pathic phenomenon evolved as an offshoot
of hormesis and gradually became an exclu-
sively therapeutic phenomenon, which was
later exploited by Hahnemann to establish
homeopathy. Thus this theory, which iden-
tifies a distinct homeopathic phenomenon
and differentiates it from homeopathy,
does not contradict the observations of
Bellavite et al. (2010). Further this theory
agrees with the observations of Oberbaum

WATER 11, 55-77, January 24, 2020 70

WATER



et al. (2010) and Oberbaum and Gropp
(2015) that, despite crucial similarities be-
tween hormesis and homeopathy, there
are many major differences between them.
This theory agrees with Fisher (2010) that
homeopathy is the best medical analogue of
hormesis. Thus this theory is apparently the
culmination of debate started by Calabrese
and Jonas (2010a, 2010b) on the relation-
ship between hormesis and homeopathy
mitigating the prevailing confusion in their
relationship.

Homeopathy is based on the host effects
like activation of the immune system rather
than direct effects on pathogens (Pannek et
al., 2018). Also, by applying the concept of
hormesis, the current evidence argues that
already approved pharmacological agents
could be used therapeutically to increase
survival rate of patients with infectious dis-
ease via improving disease tolerance (Weis
et al., 2017).

A wide range of allopathic drugs, including
anxiolytic and anti-epileptic drugs display
hormetic features. Some anti-tumor drugs
exhibit a sort of reverse hormesis (i.e., the
low dose stimulation causes an adverse ef-
fect), when tested on human tumor cell
lines (Calabrese, 2018). Their in vitro study
in potentized form, beyond the Avogadro
limit, could be intriguing.

If hormetic agents can be potentized ef-
fectively, the problem of administering
toxic doses instead of hormetic ones may
be resolved due to individual variability.
Further, it would increase the possibility of
replacing some toxic drugs in modern med-
icine with their cheap non-toxic potentized
forms. It may even support and widen the
scope of the emerging strategy to find safer
and more effective integrative treatments
for specific cancers (Goncalves et al., 2019;
Bhattacharya and Zhang, 2015; Bell et al,,
2014).

The prolonged study of aspirin carried out
by Eizayaga et al. (2019) supports the pos-

sibility of exploiting secondary effects of
suitable modern medicine, derived through
its potentized form, for therapeutic appli-
cations. Tautopathy can now be taken seri-
ously.

Eizayaga et al. (2018) observed that more
research will have to be done to find if the
withdrawal effect observed several days af-
ter a high material dose of aspirin and the
effect seen one hour after aspirin 15C are
of the same kind. If so, it may be of great
significance to public healthcare, as aspirin
withdrawal is known to increase the risk of
several types of complications (Eizayaga et
al., 2019).

Conclusion

Hormesis is an evolutionary adaptation to
environmental change. It was insufficient
to protect life therapeutically against dan-
gerous environmental stressors. However,
developed pathways paved the route to the
evolution of such molecular mechanisms
where these stressors became medicinal
in extreme dilution. The salient features of
this evidence-based theory are as follows:

1. If hormesis had enough therapeutic po-
tential to support life on the hostile earth,
the homeopathic phenomenon could not
have taken place, as the driving Darwinist
pressure develop advanced more sophisti-
cated molecular mechanisms would have
been absent.

2. Hormesis is a basic and general phenom-
enon. Soon after its development, homeo-
pathic phenomenon evolved as its offshoot
but its further developments were phe-
nomenal with increasing complexity of bio-
logical systems, that it gradually moved far
from hormesis to be so identified and now
have its own independent identity.

3. The homeopathic phenomenon is geneti-
cally a deeper therapeutic buffer against
environmental stressors and thus a vital
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factor in the evolution of life. The whole
system of therapeutics called homeopathy
is based upon it.

4. First true evolutionary medicines were
homeopathic in nature and environmental
hormetic stressors were their precursors.

5. Minerals have been the environmental
stressors since the origin of life and there-
fore biological systems could develop mo-
lecular mechanisms and pathways more to
counter mineral stressors. Thus mineral
origin stressors generally form the deepest
acting homeopathic medicines in compari-
son to animal or plant origin stressors.

6. Homeopathy is an adaptive stress-re-
sponse therapy and so is holistic. It is also
holistic because it works through the ex-
clusion zone which includes the whole or-
ganism. Its “proving” of drug toxin is the
simulation of how environmental stressors
sicken organisms in response to imbalance.

7. Exploitation of the beneficial second-
ary action of drug/toxin is fundamental to
therapeutics. As such, the law of similars is
a fundamental law of therapeutics, and in
its application homeopathy is the funda-
mental method of cure.

8. Serial turbulent dilutions (i.e., potentiza-
tion) of environmental stressors are a part
of nature and so of evolution. During tur-
bulence, oxygen mixes in water under ex-
tra pressure to help in buildup of exclusion
zone. Such dilutions so contain nanoparti-
cle-EZ shells which can carry stressor-spe-
cific information.

9. The scarcity of suitable stressors as medi-
cines to biological systems led to adaptation
first, to sub-pharmacological doses, then
to one adsorbed merely via nanoparticles
and, ultimately to just relevant informa-
tion encoded in the nanoparticle-interfa-
cial water. For this development, molecular
mechanisms evolved in such a way that at
last stressor-specific information becomes
therapeutically more important than the

stressor itself.

10. Hormesity of non-hormetic natural tox-
ins, with which life grew, is likely to be hid-
den in their potentized forms.

11. The scope of potentization, which makes
homeopathy much more meaningful, may
effectively be extended to suitable toxins/
chemicals, as used in modern medicine,
for their unprecedented therapeutic ap-
plications as cheaper, safer and more eco-
friendly medicines by exploiting their sec-
ondary action.

For future research activity, including the
testing of the proposed theory, suggestions
are made especially in cellular and mo-
lecular biology. The research activity may
lead to an understanding of the underly-
ing molecular mechanism involved. As it is
realized, homeopathy is inherently linked
with hormesis, understanding of one will
enhance understanding of the other. If suc-
cessful, such studies would reveal the sci-
entific intricacies of the ignored but funda-
mental dimension of pharmacology which
leads to exploitation of secondary action of
a stressor. This would diffuse the boundary
between modern medicine and homeopa-
thy.

Discussion with Reviewers

Reviewer: Please discuss the role that
water molecules play in the process.

Author: The role that water molecules
plays, along with nanoparticle as its sub-
strate, is apparently to store the informa-
tion specific to stressor, amplify it, make it
bioactive if it is not so, and then to trans-
fer that information to biological system.
Biological system’s reaction or response to
stressor or stressor-specific information is
the secondary action of the stressor. But
how can a water molecule (H,O) or even its
cluster can hold a memory of its past expe-
rience? That is why conventional scientists
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do not believe that water can be magnetized
or that homeopathic medicine can exist ex-
cept as placebo. They are even skeptical of
the existence of exclusion zone (EZ) water.
But with time, increasing evidence is com-
pelling to move beyond convention to ex-
plore the nature of this phenomenon.

Pure water (H,O), as conventional scien-
tists insist, really cannot be magnetized,
nor can it have memory. But when exposed
to oxygen (air), amazingly this property
alters. Oxygen builds up some EZ water.
Then it can be magnetized and the proper-
ties of such magnetized water can be stud-
ied with scientific precision (Otsuka and
Ozeki, 2006). It is an EZ (H,0,) layer that
gets magnetized, not ordinary or bulk water
(H,O) (Upadhyay, 2017). The effect of ex-
posure to a magnetic field is kept in mem-
ory for up to 200 hours (Coey and Cass,
2000), until EZ naturally erodes with time.
However, along with nanoparticles as in a
nanoparticle-EZ shell, a prolonged memo-
ry is possible through a simple process of
serial and turbulent dilution called poten-
tization (Upadhyay, 2017). Nanoparticles
are sensitive to the environment (Zhang et
al., 2003), and layers of EZ water are suit-
able to hold a memory, possibly by cod-
ing through the removal of oxygen atoms
from the hexagonal lattice of the generic EZ
without impairing its structural integrity
(Pollack, 2013).

Evidence suggests that the EZ plays an im-
portant role in the evolution of life, espe-
cially by facilitating the subtle secondary
action of environmental stressors through
natural, spontaneous, turbulent dilution.
The preparation of homeopathic medicine
can be taken as a simulation of such natural
dilution process. Homeopathic medicine is
an ultra-high dilution of its source-drug/
stressor and so it should be extremely vul-
nerable to impurities, but it is the EZ, which
protects it and maintains its integrity. Isn’t
it amazing? Water can be far more intrigu-
ing than what conventional scientists think!

Reviewer: Do different states of wa-
ter make any difference in the pro-
cess?

Author: Yes, I have shown that the exclu-
sion zone state of water plays an important
role, in a subtle way. Water has four states
namely solid, liquid, gas (vapor) and the
newly introduced liquid crystalline exclu-
sion zone (Pollack, 2013).

Frozen, gaseous and boiling waters do not
have an EZ, nor can they have stressor-spe-
cific information. However, homeopathic
medicine can be administered through ol-
faction. An evaporated vesicle has an EZ
shell (Pollack, 2013).

Magnetized water losses its properties (or
memory) permanently, above 54°C. It is
apparently because higher thermal energy
at these temperatures become too favour-
able for EZ buildup to retain the modified
EZ structures (Upadhyay, 2017). These
structures revert to the generic EZ loos-
ing the stored information. Homeopathic
medicine, however, can tolerate heat up to
70°C, because here EZ as shell has a hydro-
philic nanoparticle as substrate.

Spontaneous turbulent dilution of environ-
mental stressor happens in nature. The tur-
bulence mixes oxygen, present in air, with
water under extra pressure and this is ideal
for EZ growth. The whole scene is similar to
the preparation of homeopathic medicine
where serial dilution of stressor is carried
out with violent strokes at each dilution
level, mandatorily keeping one third space
of bottle empty for air (oxygen).

Biological system is mostly water and most
of this water is EZ (Pollack, 2013). Obvi-
ously water should play a vital role in the
evolution of life. Large part of this role is
through its EZ state. The theory proposed
here is a humble attempt in this direction.
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