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Summary
We studied the influence of a moderate homeopathically prepared thyroxine dilution (final concentration in the basin water 10~13 parts by
weight) on the metamorphosis of Iowland Rana temporaria which had
been hyperstimulated with thyroxine. Two groups of animals were pretreated by immersing them in a molecular thyroxine dilution (10~8 parts
by weight). This pretreatment speeds up development, äs is well known.
In accordance with the homeopathic/isopathic idea of detoxication or
eure, the same hormone was then diluted and agitated in successive
steps for further treatment. This homeopathically prepared dilution was
administered at 24-hour intervals to one of the groups. An analogously
prepared blank solution was used for the control group. Our hypothesis,
which was derived from earlier studies, was that animals treated with
the test solution would metamorphose more slowly than the control animals, i.e. that the homeopathically prepared thyroxine would have a
'curative' effect. In this new series of experiments this hypothesis was
examined by 3 independent researchers. In the experiments carried out
by 2 of the 3 researchers the number of animals that reached the fourlegged stage at defined points in time was smaller in the group treated
with homeopathically prepared thyroxine. In the third laboratory no difference was found between the groups. However, the overall inhibiting
effect was statistically significant and more pronounced than in earlier,
less promising studies and in parallel experiments in which nonprestimulated animals had been used. Other studies carried out by the 3 researchers involved animals from highland biotopes, where the natural
environment probably induces a greater sensitivity towards thyroxine or
higher thyroxine levels. These animals reacted to the homeopathically
prepared thyroxine with a slowing down of metamorphosis, even when
they had not been prestimulated with a molecular dose of the hormone.
This effect was observed in all 3 laboratories and is consistent with the
results of previous studies.

Zusammenfassung
Wir untersuchten den Einfluss einer homöopathisch zubereiteten massigen Thyroxinverdünnung (Endkonzentration im Beckenwasser 10~13 Gewichtsteile) auf die Metamorphose von Rana temporaria aus einem Tieflandbiotop, die mit Thyroxin hyperstimuliert worden waren. Zwei Gruppen von Tieren wurden zunächst durch Einbringen in eine molekulare
Thyroxinlösung (10~8 Gewichtsteile) vorbehandelt. Diese Vorbehandlung
beschleunigt bekanntermassen die Entwicklung. Der Idee der homöopathischen/isopathischen Entgiftung bzw. Heilung gemäss wurde genau
dieses Hormon für die weitere Behandlung schrittweise verdünnt und
verschüttelt. Diese homöopathisch zubereitete Verdünnung wurde der
einen Gruppe in Abständen von 24 h verabreicht. Für die Kontrollgruppe
wurde analog zubereitetes Lösungsmittel verwendet. Aus früheren Studien liess sich die Hypothese ableiten, dass die mit der Testsubstanz behandelten Tiere langsamer als die Kontrolltiere metamorphosieren würden, d.h. dass das homöopathisch zubereitete Thyroxin eine «kurative»
Wirkung habe. In diesen neuen Experimenten wurde diese Hypothese
nun von 3 voneinander unabhängigen Forschern untersucht. In den Experimenten von 2 der 3 Forscher verringerte sich die Anzahl von Tieren,
die zu definierten Zeitpunkten das Vierbeinstadium erreichten, unter
dem Einfluss der homöopathisch zubereiteten Thyroxinverdünnung. Im
dritten Labor wurde kein Unterschied zwischen den Gruppen gefunden.
Die gesamte Hemmwirkung war allerdings statistisch signifikant und
war deutlich stärker ausgeprägt als in früheren, nicht vielversprechenden Studien und in parallelen Experimenten, in denen nicht vorstimulierte Tiere verwendet wurden. In weiteren Studien, die von den 3 Forschern durchgeführt wurden, wurden Tiere aus Hochlandbiotopen beobachtet, wo die natürlichen Gegebenheiten wahrscheinlich erhöhte
Sensibilität gegenüber Thyroxin oder einen erhöhten Thyroxinspiegel
bedingen. Diese Tiere reagierten auf das homöopathisch zubereitete
Thyroxin mit einer Metamorphoseverlangsamung, auch wenn sie nicht
mit der molekularen Hormondosis vorstimuliert waren. Dies wurde in
allen 3 Labors beobachtet und steht mit den Ergebnissen früherer Studien in Einklang.
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Introduction

Material and Methods

Research on the basis of homeopathy seems to be both possible and necessary [1,2]. One of the bases of homeopathic toxicology is research on the Inversion effects of specially prepared dilutions [3]. In this approach organisms are first treated with a high dose of a toxin and then with a step-by-step diluted and agitated solution of the same toxin. Significant
curative effects have been observed, e.g. that of highly diluted
Cd on Cd-intoxicated frog spawn [4].
Our type of studies is in some respects analogous to this, even
though our experimental animals are not necessarily pretreated ('intoxicated'). In a first set of studies, we used frog larvae
from a highland population during metamorphosis, when the
animals' thyroxine level is comparatively high [5]. In experiments performed in Graz and Vienna, Austria, and Utrecht,
Netherlands, it was found that a homeopathically prepared dilution of thyroxine (10~30 parts by weight) diminished the
speed of metamorphosis [6, 7] and the intensity of climbing
activity [8] in Rana temporaria frogs from 1,600 m above sea
level. The highland environment presumably favors greater
sensitivity towards thyroxine or comparatively high thyroxine
levels in amphibia [9].
On the other hand, in preliminary experiments, no Inhibition
of metamorphosis was observed when the same dilution was
administered to animals from lowland biotopes (100 -- 300 m
above sea level). This led us to experiment with lower dilutions of thyroxine (10~6,10~7, and 10~8 parts by weight, respectively, final concentration in the basin water 10~n, 10~12, and
10~13). The results obtained by the researchers from Graz, Vienna, and Tübingen with this variant were varied and no overall effect of the treatment was found [10 pp 166ff, 11].
Then, one researcher from Tübingen (C.H.) conducted an
experiment at the Zoological Institute of Graz University, in
which frog larvae from a lowland biotope were immersed in
a thyroxine solution 10~8 (which, when administered alone,
has a stimulating effect) and then treated with stepwise diluted and agitated thyroxine 10~8 parts by weight (diluted by
the basin water to 10~13). Whereas simple immersion in the
original solution had a stimulating effect, subsequent administration of the low potency of thyroxine led to a significant
slowing of the metamorphosis of pretreated animals [12].
The study presented here is a repetition of this experiment.
Carried out by 3 independent researchers (C.Z., W.S., H.L.,
see list of authors), the study was aimed at exploring the idea
that the treatment of larvae during thyroxine-controlled
metamorphosis may in a certain sense correspond to the concept underlying intoxication/detoxication experiments. A
further goal, motivated by the limited availability of highland
animals, was to find and standardize a robust experimental
set-up for research on potentiated thyroxine involving the
use of lowland animals. Unfortunately, this was only partially
successful.

Laboratories, Researchers, and Blinding
The experiments were carried out by W.S., C.Z., and H.L. All experiments
were performed blindly. Each of the laboratories had its own independent authority responsible for the blinding procedure. The same blinding
method was used in each center. Substances were prepared in pairs each
consisting of one test and one control solution. Those used for pretreatment are described below, while those used for the treatment itself consisted of homeopathically prepared dilutions of thyroxine (test solution)
or solvent (control solution). All substances were prepared in glass vials
identifiable by the plain text designation on the pull-off label. Blinding
was only performed within pairs, since it was necessary for the performing
researcher to know which agent to use for pretreatment and which for
the treatment itself. All Solutions were left in their glass vials to avoid any
extraneous influences through decanting. The plain text labels were then
removed by the blinding authority and replaced with labels bearing encoded designations. The code was not made known until after the presentation of the results. For reasons of laboratory convenience (danger of
cross-contamination due to intricate handling) we abstained from using
more than one vial per substance, all the more äs the primary purpose of
the study was to optimize the already existing model by means of the
above-described pretreatment, while leaving everything eise unchanged.
The project was organized by P.C.E.
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Animals, Staging, Water, and Further Laboratory Conditions
Rana temporaria larvae were taken from lowland pools approximately
300 m above sea level, Styria, Austria. The starting stage was defined äs
the point at which the hindlegs of the 2-legged tadpoles are straddled such
that one can only just see through the triangle formed by thigh, shank,
and tau. This point of development occurs during Gosner's stage 31 [13].
The tadpoles were observed until the forelegs, which are preformed under
the skin, broke through and the animals had thus entered the 4-legged
stage. After a development time of 2-10 days, the forelegs break through
almost instantaneously. Thus, this parameter seems adequate for defining
the final stage. In previous experiments with W.S. different authorities
from the Zoology Institute of Graz University äs well äs from the Environmental Agency of the County of Styria had carried out parallel counts
to assess the counting method for reliability and obtained identical results. For the same purpose C.Z documented some of her counting results
photographically.
Basins contained 6 l of water each. W.S. and C.Z. used dwell water and
H.L. used tap water. Water samples from W.S.'s and H.L.'s sources were
analyzed by the Institute of Hygienics and the Institute of Endocrinology
of Graz University prior to the experiment. No pollutants such äs heavy
metals or chlorine and no iodine were found.
Twenty animals were allotted to each of a total of 60 white plastic basins
according to a random procedure. This was done in the same way in each
of the centers: 20 basins were used in each laboratory. One by one, 20 animals were fished out of the main tub and distributed over the basins so
that there was one in each. This was repeated 20 times. The purpose of
this procedure was to ensure that the animals were distributed homogenously in terms of their level of activity and swimming behavior in the
main tub. The experimental design was the same at each center, involving
a total of 20 basins with 5 basins for each of 4 different treatment groups.
The basins were arranged in 5 rows of 4, each row containing 2 basins
from each treatment group. The spatial arrangement of treatment groups
within the rows rotated from one row to the next, i.e. basins with identical
treatment groups were arranged in diagonals; this arrangement was left
unchanged throughout the experiment to avoid the danger of cross-contamination through splashing. Indirect natural light was used. Room temperature was 20 + 1 °C. The tadpoles were fed with blanched greens (lettuce) ad libitum.
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Fig. 1. The influence of
moderately diluted homeopathically prepared
thyroxine, tested versus
analogously prepared
water, on amphibia.
a: inert, b: hyperstimulated lowland larvae.
Results from 3 researchers (for initials, see list
of authors). 100 animals
were used per group
(total 1,200 animals).
• = Frequencies of inert
animals treated with thyroxine D8; D = frequencies of inert animals
treated with water D8;
A = frequencies of
hyperstimulated animals
treated with thyroxine
D8; A = frequencies of
hyperstimulated animals
treated with water D8.
l SD is about ± 1.0 to ±
1.5 for the inert groups
and about ± 2.5 to ± 3.0
for the hyperstimulated
groups (W.S. + C.Z. +
H.L.).
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Preparation and Administration of Test Solutions
Two groups of animals were exposed to the stock solution of tetra-iodothyronine sodium pentahydrate (T4, Sigma, 10~4 parts by weight in 40%
ethanol, diluted in the basin water up to a final concentration of 10~8; immersion in thyroxine 10~8, hyperstimulated groups). Two other groups
were kept in tap water with an analogous concentration of ethanol. One
of the hyperstimulated groups and one of the inert groups were then
treated with the homeopathically prepared dilution of thyroxine, and the
others were treated with the analogously prepared solvent.
For preparation of the test solution thyroxine D8, the stock solution (ICH)
was further diluted with pure double-distilled water in 4 Steps of 1:10, and
agitated after each step of dilution according to standardized instructions
[14 ]. Using disposable pipettes, l ml of the precedent dilution was added
to 9 ml of water in a 20-ml vial. Then the vial was banged 30 times against
a rubber impediment at intervals of approximately 0.5 s to create mechanical shocks. Analogously prepared solvent was used for control (water
D8). Solutions prepared with the same method were checked for T4 concentration by chemoluminescence prior to the experiment. Final thyroxine concentration of the thyroxine D8 dilution in the basin water was 10~13
parts by weight after the first application.
As one can infer from the preparation protocol, the pretreatment (hyperstimulation versus control, groups 3 and 4, see below) consisted in immersing the animals in a thyroxine or control solution containing 0.4 ?
10~8 parts by volume of ethanol. After the first application of thyroxine or
control solution in the actual treatment phase all 4 groups were immersed
in a thyroxine or control solution containing 0.4 ? 10~13 parts by volume of
ethanol. Thus it was ensured that any differences in the speed of metamorphosis within either of the 2 pretreated or the 2 unpretreated groups
would not be attributable to ethanol.
3 ul of probe dilutions (thyroxine D8 or water D8) were added per animal
and 300 ml of basin water (i.e. 60 ul per 6-1 basin) at intervals of 24 h (see
'Data Base').
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3) thyroxine 10~8 + water D8 (hyperstimulated control group) or
4) thyroxine 10~8 + thyroxine D8 (hyperstimulated test group).
In each center 5 sets of basins (i.e. 100 animals) were used for treatment
with one of the 4 substances. A total of 1,200 animals were involved.
There was no loss of animals in the two-legged stage. On the few occasions when an animal died in the four-legged stage it was counted äs fourlegged and removed from the basin.
Comparison and Evaluation of Data
The duration of the experiments was generally 10 days. The cumulative
frequency of animals treated with a specific substance having reached the
4-legged stage was aggregated for each day (fig. 1). Aggregate values obtained at day 5 for treatment with thyroxine D8 versus water D8 both for
the inert and the hyperstimulated groups were analyzed by logistic regression analysis. In addition, Cox's proportional hazards model was applied.
This method considers the time required to reach the four-legged stage
and takes account of each data set with all reference points (days 1-10)
[15]. In both tests the pooled data were assessed by determining the p values over the accumulated raw data äs well äs the p values over the accumulated individual experiments.

Results

Data Base
Animals were blindly treated with
1) normal water + water D8 (inert control group) or
2) normal water + thyroxine D8 (inert test group) or

300 animals were treated with normal water + water D8 (inert
control group), 300 animals with normal water + thyroxine D8
(inert test group), 300 animals with thyroxine l O"8 + water D8
(hyperstimulated control group), and 300 animals with thyroxine 10"8 + thyroxine D8 (hyperstimulated test group).
As can be seen in figure l, the values of the inert thyroxine D8
groups are approximately 0-8% lower than those of the inert
control groups. This difference is not statistically significant
(table 1). Figure l shows that in the comparable experiments
performed by W.S. and C.Z. the values of the hyperstimulated
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thyroxine D8 groups are approximately 8-30% below those
of the hyperstimulated control groups. No difference was
found in the experiment performed by H.L. When the values
of the experiments performed with hyperstimulated animals
by all three researchers are pooled, the difference is statistically significant (table 1). Both the diagrams and the calculation show that the overall difference is considerabely greater
when hyperstimulated animals are used than when inert animals are used.
In other words, for the inert animals the overall chance to
reach the 4-legged stage at a defined point in time was not significantly smaller under the influence of thyroxine D8. Interestingly, for the hyperstimulated animals this chance was significantly smaller when they were treated with thyroxine D8.

Proportional hazards
model (days 1-10)

Logistic regression
(day 5)

W.S.1 inert
C.Z. inert
H.L. inert
Acc. raw2 inert
Acc. exp3 inert

0.626
0.554
0.557
0.637
0.952

0.173
0.855
0.398
0.242

W.S. hyper
C.Z. hyper
H.L. hyper
Acc. raw hyper
Acc. exp hyper

0.046
0.093
0.192
0.002
0.011

0.001
0.012
1.000
0.026
0.000

0.757

1

Discussion

See list of authors.
Accumulated raw data.
3
Accumulated individual experiments.
2

These data suggest that a special preparation process of stepwise dilution and agitation ('D8', final concentration in the
basin water 10~13 parts by weight) can lead to an inversion of
the well-known stimulatory effect of thyroxine on amphibian
metamorphosis. 600 'thyroxine D8' Rana temporaria larvae
from a lowland biotope (300 m above sea level) were compared with 600 'water D8' larvae. In one set of experiments
(300 + 300 animals), all animals were not specially pretreated
(inert groups), while in another set, all animals were pretreated through immersion in basin water with a concentration of
10~8 parts by weight tetra-iodo-thyronine sodium pentahydrate (T4) (hyperstimulated groups). When the results were
pooled, a small overall Inhibition was found in the thyroxine
D8 groups. This Inhibition was clearly more marked in the hyperstimulated group than in the inert group.
These data may be related to the following previous findings:
(a) a multicentered study involving W. S. from Graz, C.Z. from
Vienna, and C.H. and Joerg Alex from Tübingen did not show
an overall effect of thyroxine D8 on inert lowland Rana temporaria [10 pp 166ff, 11, 16]. In contrast, (b) multicentered
studies involving C.E. at the Zoological Institute of Graz University, W.S. from the Boltzmann Institute and R.v.W. from the
Department of Molecular Cell Biology of Utrecht University
(1990, [6, 7]) and W.S., C.Z., and H.L. (2000, [14], fig. 2)
showed a significant Inhibition of metamorphosis speed by a
homeopathically prepared thyroxine dilution ('D30', 10~35)
when (inert!) highland animals were used. This was found by
each of the 5 independent researchers involved.
From (b) we concluded that there should be a relationship between the effect of homeopathically prepared thyroxine observed in inert highland larvae and a naturally elevated sensitivity to thyroxine or elevated thyroxine level in these animals
during metamorphosis. It is reasonable to suppose that highland larvae of Rana temporaria have become adapted to an
environment which necessitates a comparatively high sensitivity to thyroxine or high thyroxine level [14]. This would be a
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Table 1. The influence of moderately diluted agitated thyroxine, tested
versus analogously prepared water (p values; for details see chapter
'Comparison and Evaluation of Data')
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plausible explanation for their relatively consistent response
in experiments with diluted thyroxine.
Further experiments indicate that the observed difference becomes even more distinct if highland animals are pretreated
with the molecular thyroxine dose 10~8 [14].
The present results permit the conclusion that administering
homeopathically prepared thyroxine to amphibian larvae during their thyroxine-controlled metamorphosis is in a certain
sense analogous to the intoxication/detoxication concept also
used in other models of homeopathy research.
If we group all studies carried out until now into those on lowland and those on highland animals, we find that the results
from the lowland group were far less consistent than those
from the highland group. For example, äs had already become
evident at an early stage of research, inert lowland animals
tended to produce inconclusive results [10, pp 166ff]. Unfortunately, äs the results obtained by H.L. in the present study
show, also pretreatment by hyperstimulation has so far not
brought about the hoped-for 'general' reproducibility. Positive
results were found in only 2 of 3 laboratories, or in altogether
2/3 of experiments. Further research should compare different potencies (e.g. D8, D30, and D200) and focus on hyperstimulated highland animals [14, p 273].
Nevertheless, the present study does shed a new light on the
issue of how externally administered potentiated agents can
influence the physiology of an organism. As far äs the role of
ethanol is concerned, our results from earlier experiments
using aqueous thyroxine Solutions without ethanol [14] permit
us to conclude that the observed inhibition of metamorphosis
is not attributable to ethanol. Experiments were also performed with unpotentiated molecular thyroxine dilutions with
a concentration of approx. 10~8 parts by weight, i.e. beyond
the concentration ränge generally considered capable of influ-
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Fig. 2. The influence of
homeopathically prepared thyroxine on inert
highland larvae. Results
from 3 laboratories (experiments carried out in
the year 2000). Number
of animals: W.S. 2 x 620,
C.Z. 2 x 120, H.L. 2 x 60.
• = Frequencies of inert
animals treated with
thyroxine D8; D = frequencies of inert animals
treated with water D8.
Diagram from [14],
modified.
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encing the speed of metamorphosis. It transpired that these
dilutions can have a metamorphosis-inhibiting effect, [hormetic effect, 17, pp 28ff], but that this effect is not nearly äs consistent äs when potentiated thyroxine dilutions are used. The
experiments presented in this paper therefore provide an interesting model for illustrating specific features of homeopathy and isopathy.
A possible methodological refinement for future studies
would be to prepare identical substances in several vessels and
to label them blindly (W.S. has done this in the meantime
[paper in preparation] and has obtained results comparable to
the present data). It may also be worthwhile to consider other
modifications to the randomization procedures. However, we
believe that the methodological details of the present study
are appropriate to its purpose of exploring the possibility of
additional influences through hyperStimulation while making
äs little changes to the experimental setup of our earlier amphibia studies äs possible.
Our results appear to be in line with the following principles
of homeopathic medicine [18,19].
Similarity rule: This rule states that a given condition of an organism can be influenced best by 'treating' the organism with
information which is in a certain, definable sense similar
(though not identical with, and certainly not foreign) to its
current condition. The homeopathic principle of heterologous
similarity is exemplified by the relationship between the signs
and Symptoms provoked in healthy subjects in experimental
intoxication studies and those found in patients. Homologous
similarity, on the other hand, is understood to characterize any
relationship between an agent (or condition of an organism)
and its original information content when administered in an
appropriate, slightly altered form. In this sense homologous

similarity appears also to characterize the relationship between the physiological thyroxine level in tadpoles and diluted, succussed thyroxine Solutions. Of course it would also be
interesting to study the effect of other potentiated drugs in the
amphibian model.
The potency rule: In its original version this rule states that the
process of stepwise dilution and succussion serves to make
more of the information originally contained in a substance
accessible (Hahnemann 1821, cited in [20, pp 97ff]). According to another interpretation, which follows the principle of
homologous similarity, the process alienates the information
contained in the substance. The regulatory response of the
treated organism may be opposed to the Stimulus, i.e. change
the organism's initial condition in just the opposite direction
of the agent's action when administered in crude form.
Biophysical theories have evolved which support the possibility of such findings. Physics research has revealed that water
dipoles may develop phase-coherent oscillations through radiation coupling [21]. It was proposed that these could be modulated äs a time-ordered pattern of signals. According to another theory, phase-coherent oscillations may induce information pattern formation through isotopicity effects in dilutions
[22, pp 137-170], further authors suggest that water clusters
may play a key role [23]. The authors think that the theoretical explanation of homeopathy - just äs the explanation of a
wide ränge of other phenomena in physiology, psychology,
and epistemology -- will in the future profit from the application of de Broglie's concept of the wave nature of particles
and the particle nature of waves [24, 25].
A comprehensive overview of the state of the art and of basic
questions and problems in research on homeopathy has been
given in [17, 26, 27].
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