The Effect of Highly Diluted Agitated Thyroxine
on the Climbing Activity of Frogs

PC Endler PhD, MC
Ludwi g Boltzmann-Institut for Homeopathy, Durergasse 4, 8010 G az,
Austria and Research Site for Low Energy Bi o- I nformation,
W ttenbauerstrasse 137, 8042 Graz, Austria

W Pongratz PhD
Ludwi g Bol tzmann- I nst i tut for Honeopat hy

G Kasthberger PhD habil
Karl Franzens Universitat, Department of Comparative Physiology und Neuroethology,
Institute of Zoology, Universitatsplatz 4, 8010 Gaz, Austria

FAC W egant PhD

State University of Utrecht, Department of Molecular Cell Biology,
Padual aan 8, 3584 CH Utrecht, The Netherl ands
and
J Schulte

National Superconducting Cyclotron Laboratory, Mi chigan State University,
East Lansing, M 48824-1321 USA

ABSTRACT. We studied the influence of specially prepared highly diluted thyroxine on the spontaneous ten-
dency of juvenile frogs, which were at the end of thyroxine-control |ed metamorphosis, to |eave the water
and climb onto land. The test dilution with a thyroxine concentration beyond Avogadro's value (dilution
thyroxine D80) and the reference (dilution water D80) were prepared according to directions fromthe |it-
erature on homeopathy. A few drops of these solutions were added to tap water of basins containing the
frogs. The frogs' climhing activities were nonitored immediately after adding the solutions. The
hypot hesis derived froma preliminary study was that there is less climbing activity in frogs treated with
dilutionthyroxine D30 than in a reference group. This hypothesis was proven. Climbing activity dimnished
under the influence of dilution thyroxine D30, with statistical significance both in conparison to the
effect of the analogously prepared solvent (dilution water D30) as well as in conmparison to control
observations before the start of treatment. When in a later step of observation the dilution water D30-
control group was treated with dilution thyroxine D30, the diminishing effect on activity also occurred.

In various detoxification experinments with dilution. For the paper presented here, this
specially honeopathically (1) prepared high study was independently and blindly repeated
dilutions, organisns are first intoxicated in another |aboratory by an independent
with a high dose of a toxin (eg arsenite) researcher. In addition to the protocol of
followed by the addition of a highly diluted, 1991, we have introduced a cross-over
agitated solution of the same toxin. Using control .
this protocol, an enhanced detoxification has
been observed in conparison with control on In the present article, the hypothesis was
different organisms (2-4). In sonme respect, studied that the test dilution had an
our nodel is analogous to these detoxifi- inhibiting effect on the thyroxine-influenced
cation studies. clinmbing activity of highland frogs.

Further, our nodel depends on the follow ng MATERI ALS AND METHODS
facts: Thyroxine, which is generally known
for its inportant steering role in the neta- The experiments were perforned indoors in
norphosis of anphibia (57)), applied in the Koralpe region of Austria by D W
cl assi cal phar macol ogi cal concentrations, Pongr at z.

may provoke hyperactivity in vertebrates (8),
and physiological lack of thyroxine, eg due Ani mal s
to thyroidectomy, causes loss of activity
(8). This led to the speculation that
anphibia just at the end of thyroxine-
controll ed netanorphosis might be sensitive
to a homeopathically prepared high dilution
of ~that hormone. In 1991, we published table (10). In that stage, the frogs were
prelimnary results on the influence of an hi ahl activel ainming to leave the water
agitated high dilution of thyroxine on the ang g at Iandy

climng activity of highland frogs (9. In 9 )

these blind experinents that were controlled
by the Zoological Institute of the University

A total of 130 Rana tenporaria juveniles
from a highland pool 1600 m above sea | evel
(Koral pe, Austria) were taken at the 4-
| egged, tailless stage of the juvenile frog,
about stage 46 according to Cosner's staging

Preparati on of Test Sol utions

of Gaz (Prof D G Fachbach), an imediate The frogs were observed under the influence
significant reduction of the activity was of tetra-iodo-thyronine sodium pentahydrate
observed under the influence of the test (Signa) specially prepared in an agueous
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solution 1:10® part of weight. The stock
solution had a concentration of 1:10" part

of the original substance of weight; it was
diluted in steps of 1:10. The diluted
sol ution was agi t at ed accordi ng to

standardi zed instructions (11); at every step
a sterile bottle was partly filled with the
dilution with the help of a disposable
pi pette and was pushed down at short regular
intervals (eg against a rubber inpedinent)
to create nmechanical shock. A dilution of
1: 10% was chosen according to the literature
on experinents with highly diluted thyroid
substance (12). The test solution prepared
in this way was called dilution thyroxine
B0. As a reference solution the solvent
(pure distilled water) was prepared in an
anal ogous way (dilution water D30). The sol u-
tion set for the experinents was coded at
the Boltzmann Institute fur Honoopathie in

Qaz. The set was applied blindly.
Tr eat ment

Dilution thyroxine D30, as well as the
control dilution water D30, was al ways

applied by putting 2 drops of
dilution into 0.5 L water of
taining the frogs,
of the basins.

the respective
the basins con-
foll owed by gentl e shaking

Gbservation of dinbing Activity

Wite plastic basins (I X wx h:
x 145 cm Firma Mraplast,
each filled with 0.5 L of
The juvenile frogs spontaneously clinbing
out of the water and up the walls of the
basins were counted. In sonme cases, photos
and a video were prepared as docunentation.
The clinbing activity of juveniles in the
course of 3 mn was investigated by always
conparing 2 groups of frogs in 2 different
basins. Al the frogs that clinbed up the
walls to a certain height were put back into
the water before nmeasurenent; then both
basi ns were shaken gently to provide the same
starting conditions for the 2 groups. The
nunber of clinbers that had brought at |east
4 of their 5 ‘'extremties' (including the
stunp of the tail) out of the water was
counted 1, 2 and 3 min after last shaking the

34x22
Austria) were
pure lake water.

basins. This experinent was repeated 5 tinmes
within 20 mn. 1In the control experinent
(step A), clinbing activity was measured as
descri bed above without any treatnent. In
step B, the frogs were treated with dilution
t hyr oxi ne B0 or dilution wat er 080.
Imediately after this treatnent, clinbing

activity was observed as above (blind experi-

nent). In step C (cross-over treatnent), the
water D30 group from step B was treated with
dilution thyroxine D30 and vice versa. An
imedi ate observation was not per f or med.
After 2 d, clinbing activity was observed
for 20 mn as above. Wth regard to the fact
that the 2 groups treated wth dilutions

thyroxine D30 and water D30,
have been differentiated at
B by the (blinded) researcher,
step C can
experiment.

respectively,
the end of step
t he subsequent
only be described as an open

Furt her Conditions

Indirect |ight was used. Room tenperature
was kept constant. Any external shocks were
avoided. Five small sub-experinents were
perforned. Two basins were always used for
treatnent with dilutions thyroxin DB0 and
water D30, respectively. For each sub-
experiment the frogs were added to the
2 basins in the following nanner before the
dilutions were applied. All frogs were kept
in 1 container and were subnerged with water

in order to prevent them from clinbing.
Then, wth subsequent subnergion, always
1 frog was taken out of the water and was

put into 1 basin, then a second frog was
taken out and put into the other basin, then
a third frog was placed in the first basin,

a fourth into the second basin and so on
until each basin contained 13 frogs. It was
deci ded at randomwhi ch group of frogs woul d
be treated with which (blinded) t est
solution. This procedure made for a total
of 130 frogs and 650 observed cases/step,
respectively. The positions of the basins
wer e changed regularly to avoid any

influence of spatial factors. If a frog had
reached the edge of the basin, it was put
back using a disposable wooden stick.

Eval uati on of Data

The cumul ative frequency of clinbers (Fc)
was conpared to that of frogs renmaining in
the water. For every one of the 5 successive
repetitions of the observation, the cunu-
lative frequencies of clinbing attenpts in
the 2 groups were evaluated as a 4-field
table by a Chi-square test at the specific
neasuring points in tinme. This differentiated
eval uation was nade for step 1 (reference),
for step 2 (treatnent) and for step 3 (cross-
over treatnent). In order to investigate
reliability, the single repetitions of the
cl i nbi ng observati on wer e conpar ed by
Wlcoxon test at the neasuring points in
tine. Furthermore, in order to get a survey
over the data, the nunbers of clinbing frogs
were added wup for each step (reference,
treatment and cross-over treatment) at the
3 different tines (1,2 and 3 min) after the
start of the respective experinent.

RESULTS

Five experinents were performed with a
total of 130 frogs. In Fig 1, the data from
the respective repetitions 1-5 were pooled
for each step. In Fig 1A, the 2 curves give
the increase of clinmbing activity Fc for
frogs assigned for later treatnent with
dilution thyroxine B0 or dilution water D30.
In this step A  before treatnment, the
increase of Fc is practically identical for
both groups at all tine points. In Fig 1B,
the curves give the increase in step B, when
dilutions thyroxine B0 and water DBO were
added and observati ons wer e r epeat ed
imediately 5 times. The Fc values for the
dilution thyroxine DB0 group were 5 10% bel ow

those for the group treated with dilution
water DB0. In Fig 1C, the 2 curves show the
increase after the cross-over treatnent. In
the 5 repetitions of t he clinmbing

observation, the Fc values for the frogs
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Figure 1. The influence of dilution thyroxine D30
on the climbing activity of juvenile highland frogs.
Ordinate: Cumulative frequency of climbers Fc. 100%
refers to the whole number of observed climbers in
the 5 successive repetitions of each step (A, B, C)
of the experiment (325 cases in each step). Abscissa:
The measuring points in time for the 5 repetitive ob-
servations; min 1-3, 5-7, 9-11, 13-15, 17-19, pooled
data. Step A = climbing activity before treatment:
cumulative frequency of climbers assigned for later
treatment with dilution thyroxine D30 (curve 1) and

with dilution water D30 (curve 2). Step B =
immediately after treatment with the dilutions; black
squares, frogs treated with thyroxine D30; white

squares, frogs treated with water D30. Step C = 2 days
after crossover treatment; all frogs are finally
treated with the dilution thyroxine D30. For further
deta ils, see text.

treated with dilution thyroxine D30 +
dilution water D30 until step C remained
below those of step A, whereas the Fc values
for the frogs treated with dilution thyroxine
D30 in step C only decreased 3-10%.

Figure 2 is a more detailed description
of step 2 (survey in Fig 1B). It shows the
Fc values for dilution thyroxine D30 and for
dilution water D30 immediately after the
first treatment during the repetitive
observations 1-5. The Fc values for dilution
thyroxine D30 frogs are below those for
reference frogs in all 5 repetitions. This
difference is statistically significant (P
between <0.05 and <0.001) for most, but not
all repetitions. When the 5 repetitions were
compared by a Wilcoxon test, P was 0.043 at
the first, 0.068 at the second, and 0.042
at the third min.

DISCUSSION

The results observed in this study refer
to juvenile highland frogs at the end of
metamorphosis. They show there are differ-
ences in spontaneous climbing activity
between frogs treated with dilution thyroxine
D30 as compared to frogs treated with
dilution water D30. Dilution thyroxine D30
slowed down activity significantly. Adding

a few drops of dilution thyroxine D30 to the
water in the basins induced a slowing down
of the rate of spontaneous climbing activity
in the amphibia. This was consistent with
the study reported by an independent
researcher (9) that used a total of 78 frogs.
The dilutions used then were checked for con-
taminations by T4, T3, TSH and iodine in-
dependently and blindly at university
institutes (Doz Dr G Passat, Prof Dr G
Knapp). Hormone active contaminations were
excluded up to the accuracy of measurement,
ie the probes were free from contamination
within the range of classical pharmacological
doses. In the study in step A, before
treatment, the increase of climbing activity
Fc was practically identical for the 2 groups
at al time points. In step B, dilutions
thyroxine D30 and water D30, respectively,
were added and the observation was repeated
immediately. In these follow-up repetitions
of the climbing observation, the Fc values
for thyroxine D30 frogs were significantly
below those for the reference group (9).
Using a different experimental design, an
inhibitory effect of dilution thyroxine D30
on the climbing activity of highland frogs
has also been shown in a recent study
performed by 3 researchers from Graz and 1
from Utrecht, Netherlands (Endler PC,
Pongratz W, van Wijk R et a in Endler PC,
Schulte J eds: Ultra High Dilution,

i/)lology and Physics. Kluwer Academic

lishers, Dortrecht, 1993, in press).

This tendency to reduce activity is
opposite to that known for thyroxine in phar-
macological doses (8), but is consistent with
the results of our earlier studies on the
effect of dilution thyroxine D30 on the
transition from the 2-legged to the 4-legged
stage in the metamorphosis of frogs (13,14).
In these studies in 2 laboratories in Graz
and in 1 laboratory in Utrecht, an inhibitory
effect of dilution thyroxine D30 compared
to dilution water D30 was shown (13,14). This
inhibitory effect was also seen in recent
controlled experiments using another method
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Figure 2. Detailed description of step B (pooled
cumul ative frequencies in Fig 1B). 1005 refers to 65
frogs. -=not significant; *=P<0.05; **=P <0.01; ***=pP
<0.001. For further details, see Fig 1 and text.
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in a laboratory in Qaz, in another
|aboratory in the Koralpe region and in 1
laboratory in Vienna (Endler PC  Pongratz
W van Wjk R et al in Endler PC Schulte
J eds: Utra Hgh Dilution, Physiology and
Physi cs. Kl uwer Academi c Publ i shers,
Dortrecht, 1993, in press).

There is a parallel between detoxification
studies (24 and our experinments (13). In
detoxification experinents, organisns are
first intoxicated wth a high dose of a toxin
followed by the addition of a |ow dose or
a highly diluted agitated solution of the
sane toxin. In such studies, an enhanced de-
toxification has been observed in conparison
with controls using different organisns (2
4. In our experinments the frogs were not
intoxicated with thyroxi ne, but the parallel
to detoxification experinents exists in an
enhanced susceptibility to thyroxine in the
experinental aninals. Wen thyroxine is ap-
pl1ed in pharmacol ogi cal doses, a stimulatory

effect on netanorphosis (57 and on the
activity of vertebrates (8 has  been
described. In contrast, when a highly diluted
agitated solution of thyroxine was added,

the speed of netanorphosis of
t he spont aneous cl i mbi ng

juveniles decreased. This is in agreenent
with other observations described in the
honmeopathic literature, such as the reduction
of hayfever synptons when highly diluted
agitated grass pollen was admnistered to

tadpol es and
activity of

patients suffering from hayfever (15). These
patients were highly susceptible to grass
pollen. At present, we have no insight into

the physiol ogi cal processes affected by
honeopathically prepared dilution thyroxine
DB0.

The nmechanism of information storage in
the test substance is also unknown, but
several hypot heses have been postul ated. The
nost common states there is a coherent
i nteraction between dipoles of the solvent
water and the electronagnetic field of
nol ecules of the diluted nother substance,
including a permanent polarization of the
wat er, which thus becones coherent (16). The
anal ogy to the coherence of a laser is used,
but in water the coherence is in the ground
state (16,17). The idea was raised that in
the process of agitation of the diluted noth-
er substance, thyroxine-, the water in the
i mediate environnent of the biological
nolecule has a certain capacity as an agent
of transmi ssion. According to Benveniste

(personal  conmmuni cati on, Kiev 1992; 18-20)
the radiation fields of the charged thyroxine
nol ecul e m ght generat e a per manent
pol arisation of thousands of water nol ecul es
in its envi r onnent (14). During t he
honeopat hi ¢ agitation pr ocess, this

perinol ecular water is then separated from
the thyroxine nolecule, but continues to

carry its message. (For further discussion,
see Endler PC,  Schulte J eds: Utra Hgh
Di | ution, Physiology and Physics. Kl uwer
Academ ¢ Publishers, Dortrecht, 1994, in

Aimfor perfection. Half right is always wong.
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press, and 21).

The results described in this paper sho
that a homeopathic dilution of thyroxine ca
slow down a process that is enhanced by
comparatively high blood and tissue leve
(22) of that substance. These observation
may be of importance when considering th
mechanism of action of high dilutions i
homeopathic toxicology.
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