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ABSTRACT
Basic research on high dilution effects started with homeopathic

therapy. So many models have been tested that we have tried to classify them
according to the general concept of regulation. Firstly, succussed dilutions
must be separated from unsuccussed very low doses from a physical point of
view. This leads us to discuss the validity of the controls in high dilution
research. Then, following a classification according to regulating effects, one
can consider that some research in the field of "homeopathic research" can be
relevant to cybernetic regulation and, in some cases, very low dose effects can
be described as cybernetic regulatory signals. Hormetic models and application
of the Arndt-Schultz law are based on the identity principle and are related to
variations of concentration. They are presented and differentiated from the self
recovery process which exists as a function of time. By using unsuccussed
molecular and succussed non-molecular dilutions, the hormetic model
supports a learning process which must be related to informative concepts.
Starting from this primary level of informative process and by comparison
with the phylogenic evolution of the immune system as an informative
system, we can elaborate a progressive information organisation of the high
dilution effects. Endogenous molecules have a specific regulatory function
while highly diluted exogenous molecules will only be informative in the
framework of the similia principle.

1. Introduction

Studies on the effects of high dilutions started with homeopathic therapy.
Without such an example, no scientist could imagine to test such diluted substances
that theoretically contain no molecules. It has been proved by therapeutical use that
extremely diluted solutions even beyond Avogadro number could have biological
effects. This is a very controversial affirmation which has been considered by the
scientific community as a scientific error. It looks like an error because nobody is able
to explain why and how these high dilutions can work. However, experiments
investigating this phenomenon have been performed by various scientists, most of them
attempting to prove the effects of homeopathy.
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Since many papers have been published, this work does not claim to list
exhaustively all published research. The proposed models are so different and the
results so various that it is necessary to clarify the subject. Many classifications can be
proposed: we prefer trying to classify them without any chronological approach but by
ordering them according to their relationship with the general concept of regulation.
After describing rapidly the physical properties of such high dilutions, we propose a
classification according to cybernetic regulation, hormesis, the Arndt-Schultz law and a
new paradigme which implies the communication between living bodies by receiving
signifying information.

2. Physical studies of high dilutions

 The physical properties of high dilutions have been studied. A high dilution is a
solution of a material (pure chemical or biological substance, vegetal or biological
extract etc...) serially diluted with succussion between each dilution in a solvent,
classically water or water+alcohol. This is also called potentised dilutions. The
physical modifications of the potentised solutions have been tested by NMR by
Demangeat et al [1, 2]. It seems that the succussed diluted solution presents significant
differences compared to the succussed water control allowing the hypothesis of a
remaining modification related to the original molecule. Apart from these two works,
no scientific repeatable study has really been performed [3]. Two approaches may be
proposed: the structuralist one, derived from the mechanistic paradigm, demonstrating a
conservative structure of the original molecule printed in the solvent [4, 5, 6]. The
second one is based on the diffusion of an informative carrier from the succussed
solution. This information has been transferred by Endler et al [7] or Van Wijk et al
[8] either through glass from a sealed phial , or as an electromagnetic signal by mean
of an input coil linked to a filter and an amplifier by Endler and Smith [9]. The high
dilution signal of histamin transmitted to an isolated guinea-pig heart has been
inhibited by a magnetic field [10]. Our personal observations of pharmacological
activities of the succussed solvent (compared to the unsuccussed solvent) in some
biological models prompt us to think that the succussed solvent is a modified structure
avid to trap information from inside or outside the body of the receiver.

We must ask ourselves now whether the true control of a succussed high
dilution is the succussed solvent. We will demonstrate in an other chapter [11] that the
solvent plus a substance X, once diluted and succussed, becomes a new substance X (
the potentized substance X) which is different from succussed solvent + succussed
substance. This observation is important considering the controls to be used to test
pharmacologically succussed remedies, the true control being the unsuccussed remedy
or the unsuccussed solvent.

3. Pharmacological experimentations related to cybernetic regulation.

Firstly, we understand now that the dilution-succussion is a fundamental modality
to obtain pharmacologically active high dilutions. We will distinguish this kind of
preparation even though they contain still molecules i.e. diluted less than 10C (10-20)
from the unsuccussed very low concentrations. We can find in classical research either
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very low concentrations of pheromons which act at the level of 10-16 M [12], or
neuropeptides introduced directly into the brain  at 10-6 pg[13], or kinds of catalytic
effects of metal at picomolar concentrations[14] or immunomediators at 10-14 M[15] or
neuropeptide activity on lymphocytes [16] as examples. No comparison with the effects
of succussed high dilutions is available.

The pharmacological effect may be related to the presence of molecules. Some
models published on "very low dose effects" are only related to a cybernetic regulation
as a signal function. Two kinds of work presented as "very low dose effect" studies for
the demonstration of the activity of low succussed dilutions have been published.
Bonavida et al [17, 18, 19] demonstrates the synergistic activity of a cytotoxic cytokine,
Tumor Necrosis factor α ( TNF α), and cytotoxic drugs such as adriamycine or cis-
platinum , or microbial toxins. To summarize, they demonstrate the increase of the
cytotoxic effects by association of very low doses of TNF α ( in a range of 6 to 600
picomols when associated with 0.1 to 10 nM of diphteria toxin). These concentrations
are normally inactive. Bellavite et al [20, 21] report the reverse effect of a formylpeptide
chemotactic substance (fMLP) on various phases of activation of human blood
neutrophil granulocytes in vitro. The two concentrations giving opposite effects were 1-
5 nM (low) and 100-500 nM (high). These two kinds of research are an excellent
example of the confusion between cybernetic regulation as a function of a signal-
molecule allowing modifications of the regulation (maybe by enhancing the cAMP
formation in the cells by using the toxin in the TNF model). We are strictly in the
cybernetic information network with a signal effect. In this case, only low potencies are
active. The cybernetic regulation requests signals given at molecular level. Moreover,
these are two "in vitro" models and no examples of this kind exist by using
pharmacologically "in vivo" such unsuccussed low concentrations.

4. The self recovery, or rebound effect.

There exists a phenomenon of inversion of effects as a function of time in the
same individual which has received the stressor. We observed that immunosuppressed
BALB/c mice by 100mg of cyclophosphamide show a very low lymphoblast
transformation test (LTT) induced by mitogenic substances 2 days after the challenge,
but an opposite effect is observed 10 days later when the LTT of the treated mice
becomes statistically superior to the control mice. Arinaga demonstrates that a single
dose of cisplatin in cancer patients stimulates the cytokine production of peripheral
blood monocytes [27]. This self-recovery is also called the rebound effect and is the
consequence of the immunosuppressive effect. It is a biological phenomenon which
exists as a function of time  after a strong pharmacological or toxic effect as shown in
figure 1: the organism presents the opposite manifestations
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Figure 1�: Self recovery or rebound effect

as a dynamic reaction against poisoning. It is not related to a general immunological
mechanism (except in an immunosuppressive effect) and has no relationship with the
placebo. This self-recovery is the reaction of the living body to aggression and self-
recovery uses the appropriate and specific tools to reach a new equilibrium after the
aggression . The forces it uses in order to find a new balance are so strong that they go
beyond the final equilibrium.

5. Experimentations in the hormetic model

5.1. General principle of hormesis.
The modern notion of hormesis originated with the observations of Southam

and Erlich[22] and was developped by Stebbing [23]. Hormesis has no relationship
with the similia law which is one of the characteristics of homeopathy. Hormesis is a
very well known phenomenon which demonstrates the reverse toxic action of a
substance which becomes a stimulating agent at a lower concentration (figure 2).
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Figure 2�: Hormesis


