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SUMMARY

Background

Our previous paper described methodological problemmd a generally acceptable pooling method for
metamorphosis experiments and application of thathod to the results of multicentre experiments
performed over the course of two decades (199A0R0ON highland amphibian&4na temporaria) treated
with a homeopathically prepared high dilution ofrtbxine (“30x”). Differences between treatment greu
thus calculated were in line with those obtainethwiher pooling methods: Thyroxine 30x does slaowial
metamorphosis in highland amphibians.

Objective

This follow up paper provides a broader backgroomadnetamorphosis physiology and describes appiicati
of the pooling method describes in Background tpeexments withRana temporaria from lowland
biotopes.

M ethods

Rana temporaria from lowland biotopes were treated both with a bopathically prepared moderate
dilution of thyroxine (“8x”) and with a high diluth 30x. Analogously prepared water was used fotrobn
(water 8x or 30x). Development was monitored byuthoenting the number of animals that had entered the
4-legged stage. Experiments were carried out betl860 and 2000 by different researchers indepdiyden
and in blind.

Results

As it is well known, metamorphosis can be speegebyuthyroxine 10-8 mol/l; interestingly, thyroxirgx
may produce a reverse, i.e. inhibiting effect (p.61). In contrast to the inhibiting effect of tbyine 30x on
highland larvae (see previous publications), 24egtpwland larvae did not react to thyroxine 30x>(p
0.05). However, an inhibiting effect on lowlandvae was found when animals were treated from the/sp
stage on (p < 0.01).



INTRODUCTION
Resear ch topicsin homeopathy

A number of studies regarding fundamental researcthomeopathy are available in the literature [L-Fr
example, intoxication studies are an interestirgd for research in this field. In such studies,oaganism is first
intoxicated with an agent in a sufficiently highsdoand then an attempt at detoxification or “clisefnade by
application of the same agent prepared accordifgpmaeopathic procedures, i.e. in a process of $sepailution
and agitation (“potentization”) [5,10,13].

This paper review and discusses research resutiset between 1990 and 2000 by the author anadrisgroup
with a non-invasive experimental model in amphibjaas well as by independent colleagues that t@okip
multi-researcher studies employing the same model.

Sensitivity of amphibian metamorphosis to substanpeepared according homeopathic procedures waks fir
described by Koenig in the 1930s [14]. In somehaf éxperiments reported here, animals were hyperistied
with thyroxine before an attempt at “cure” was maglg¢he application of thyroxine in potentiatedrfor

Physiology of amphibian metamorphosis

Thyroxine (tetraiodothyronine,,Ja thyroid hormone) plays an important role in tbgulation of metamorphosis
speed in amphibians. When thyroxine is added tacararium water to attain final concentration 1.2@ x 10°
mol/l, it induces or accelerates the metamorphafs@anphibians respectively [15,16]. Thyroxine cantcation 1.1

x 107 mol/l or lower causes an acceleration of develogrbe such extent that deformities appear in tHenals
[17]. In previous experiments, L-thyroxine sodiuenahydrate (Sigma) at concentration 1.1 ¥ fi@l/| in the
basin water caused 10-30% metamorphosis acceleratiack of thyroxine due to thyroidectomy brings
metamorphosis to a standstill [16,17].

It was further found that hypophysectomiZaha pipiens larvae immersed in different concentrations ofdkine
at an early non-feeding stage before gill appe@amiy reach certain developmental stages and rdgr@ain in
them. This was inferred from experiments where imsio@ at concentration 2.2 x 10 mol/l DL-thyroxine
sufficed only to reach an early two-legged stadg|svimmersion at concentrations about 2.2 X*1ol/l and 6.7
x 10%° mol/l were necessary in order for larvae to rethehfour-legged and juvenile stage, respectived}.[1

Amphibian larvae are reported to be sensitive yookine from very early stages on — even beforergduction
[19-22]. Premature tail shrinkage can be induceeadrly stages; this effect, however, can be acHiengwo-
legged tadpoles after a much shorter period ofottige treatment. This is the outcome of a studyreharvae
from non-feeding stages up to the two-legged stageted with tail shrinkage to 5.6 x &fol/l thyroxine solution

at 23°C. Tail shrinkage occurred in all tadpolés, latent period of response was 14.2 days in dsiimahe larvae
non-feeding stage and 4.9 days in two-legged tadp@?2]. It is generally agreed that most larvedues become
responsive to thyroid hormones well before sigaific amounts of thyroid hormones are available [23].
Sensitization appears to develop successively ditgpto type of tissue, the hind-limb buds are It ones to
respond in early tadpole development. Gill shrirkégduced by exogenous thyroxine has been repdoted
urodele [21].

As a whole, thyroxine plays a more important roeagtive hormone in pre-metamorphic tadpoles thas i
thought to play in mammals development [24]. Respsrto triiodothyronine gJ can be provoked after only two
to four days, i.e. earlier than, [20]. No literature was found on the effects ofrthxine sodium pentahydrate.

The natural plasma level of iodine / thyroxine das)during and after spontaneous metamorphosis, Skatv
increase during the two-legged stage, rapid inerelasing the four-legged stage with culminationrigdefore

onset of tail reduction, and then rapid decreasenguail reduction [25]. This high plasma levelifgerpreted as
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due to increased synthesis of thyroid hormone kefait reabsorption begins [26], due to higheraséeinto the
circulation and increased tissue saturation wigrakine. Tissue would become increasingly avid tlyyroxine
before plasma level increases [23].

As a rule and as known from experiments with raoie, iodine begins to be trapped and stored dyras the

non-feeding stages prior to the appearance of ithyfalicles and independent of thyroid-stimulatihgrmone

(TSH) stimulation [27,28]. lodine uptake rises ab&-fold during the two-legged stage [28] and [geakon

transition to the four-legged stage [29,30]. This$sumed to be the period of most active synthesistorage of
thyroid hormone, before stored hormone is reletsedediate climax (see above). After tadpoles eudténe four-

legged stage, but before tail shrinkage, iodinerdt®n is reduced to a small percentage [23]. Tasults from

thickening of the skin, shrinkage of the gills azebssation of feeding. Experiments showed that ierectan still

be induced when iodine is injected, but not whes #&dded to the water around animals [28,31]. Hawvéhere is
already accumulation of iodine in the gut durinig tthase [32].

When animals are treated with moderate doses of®ai@ order to block their thyroid gland before theot
legged stage, metamorphosis does not proceedvamiant of this experiment performed in small scéédelpoles
were treated with NaClOwhen their hind legs were already developed, wimye metamorphosis continued
(Bufo viridis, [25]). Furthermore, tadpoles are known to be nsesisitive to stress during climax, which is when
most physiological transformations occur [25].

However, thyroxine not only enhances metamorphesign applied at concentration 1.1 x*1@ol/l (L-thyroxine
sodium pentahydrate) in the basin water at thelégged stage, it blocks amphibian development iepdo
deformation and ultimately death. This was fourablivertently in early experiments (personal commatioa by
Scherer).

Interestingly, in the treated group body lengthréased to about 150% compared to the control graog,tail
length decreased to about 50%. Front limbs onlyiwed in the control group, but not in the thyraxibo®-group.
All tadpoles treated with thyroxine 1.1 x 4@nol/l died on the sixth day of exposure, beforrtfront limbs had
appeared. At this time tadpoles in the control grbad already started to enter the four-leggecestag

No literature was found on dose-effect relationsiipen low concentrations of thyroxine are appliedan
induced/accelerated metamorphosis state. In arg; caseffects are expected at concentration 1.0™'% thol/l.
This is the detection threshold of measurementipeed at our laboratory during high dilution expants to
check contamination (K. Hagmueller, Institute fooalogy, University of Graz). Pilot studies on dituts of
thyroxine prepared according to homeopathic tearnid.1 x 106, final concentration in the basin water 1.1 x 10

1 “thyroxine 6x”) showed interesting but as yetdnclusive results [33, p.37].

Resear ch question

The research question is whether thyroxine at ®iffepotencies (“8x” = 1.1 x 0omol/l = final concentration in
the basin water 1.1 x & mol/l, or “30x”, i.e. at concentration beyond Awmlyo’s limit) has any influence on
metamorphosis speed Rana temporaria and if so, whether such influence can be enhaiegretreating

(hyperstimulation) animals with thyroxine.

Between 1990 and 2010, the following types of studye performed: treatment from the two-legged estag
(with three sub-studies, i.e. “type I” lowland amil:m and thyroxine 8x, “type II” lowland animals atig/roxine
30x, “type HI” highland animals and thyroxine 30x each with two sub-types, i.e. inert animals and
hyperstimulated animals); treatment from the spatage (“type V", hyperstimulated lowland animateated
with thyroxine 30x). These experiments were ingplyg the appeal of intoxication studies as an @séng tool for
research in the field of homeopathy: an organisfingsintoxicated with an agent at sufficientlyghidose and then
an attempt at detoxification or “cure” is made Ipplging the same agent in diluted and agitated t€poated”)

form.
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Our initial choice of the amphibian model was matad by the fact that during metamorphosis rapiteiase of
the thyroxine level occurs in animals that mayifyshe notion of an “exceptional” (albeit not inficated) state
(studies of sub-type “inert animals”). In studigssab-type “hyperstimulated animals”, animals argfieially
stimulated (i.e. “intoxicated”) with thyroxine, ke an attempt at “cure” is made by applying thymexn diluted
and potentiated form.

METHODS

Rana temporaria larvae from different biotopes (lowland, i.e. 20800 m above sea level, or highland, i.e. 1,400 —
1,600 m above sea level) were treated at diffestafjes (spawn and two-legged) with different dilosi of
thyroxine prepared according homeopathic techn{tjpetentiation”, Table 1). Analogously potentiatedter was
used as control. For details on the preparationge® see below.

Table 1. Effect of diluted and agitated thyroxine on amjdaibmetamorphosis. Overview on studies performed.
For further information, see text.

Type of Sour ce of
study animals Onset of study Dilutionused | A -inert B - hyperstimulated
I lowland two-legged 8x, 24h Il 1.1l
I lowland two-legged 30x, 24/48h .1 .1l
i lowland spawn 30x, 48h - 1]

Development was monitored by documenting the nurobanimals that entered the four-legged stagea Asle
experiments were carried out by different researclire parallel. All experiments were performed dlircach
laboratory had its own independent authority resfime for the blinding procedure. The same blindingthod
was used at each center. Substances were prepgraild. All substances were prepared in glass ui@ntifiable
by the plaintext designation on the pull-off labBlinding was performed within pairs. All solutiomgere left in
the glass vials to avoid any extraneous influehceugh decanting. The plaintext labels were themoreed by the
blinding authority and replaced with labels beamgoded designations. The code was not made kaotilrafter
presentation of the results. For reasons of labpratonvenience (danger of cross-contaminationtduetricate
handling) we abstained from using more than onkep@asubstance.

For this survey, chi-square tests were performedhfi® measuring point when in experiments of typearnd II.|

(inert animals) about 70% and in experiments oétif, 11.11 or Il (hyperstimulated animals; hypgimulation in
itself speeds up development by about 20%) about 80animals had reached the four-legged stagquénmecies
(two-legged test animals / two-legged control amsmafour-legged test animals / four-legged contanlmals)
were entered in two-by-two-tables.

At that measuring point, the effect size (Cohen’stdndardized difference of means = absoluterdifiee between
means of verum and control group, divided by steshdaviation (SD)) was calculated. An effect skednsidered
small when higher than 0.2, medium when higher t©&nand large when higher than 0.8. Details othéur
evaluation are described below.

Study typel, lowland animals and thyroxine 8x

Study type | concerns the influence of thyroxinerinderate dilution prepared according to homeopa#uhnique

(thyroxine 8x) on metamorphosis in lowlamthna temporaria (34). For type I.I experiments inert, i.e. non-
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pretreated lowland animals were used, and for typexperiments lowland thyroxine-hyperstimulatadimals
were used.

Laboratories and researchers

The experiments of types I.I and LIl were carriad in parallel by 3 researchers: Waltraud SchBmrgratz,
Boltzmann Institute Graz, Christa Zausner-Lukitdadistitute of Zoology, Vienna University, and Heirhassnig,
Federal Institute of Veterinary Investigation, Gi{@4]. An additional type .| experiment was cadieut by
Conrad Heckmann, Tubingen University [35].

Animals, staging, water and further laboratory conditions

Rana temporaria larvae were taken from lowland pools ca. 300 nvalgea level in Styria, Austria. The starting
stage was defined as the point when the hind legsmlegged tadpoles are straddled so that onentenely see
through the triangle formed by thigh, shank, anb(see ref 42, figure 1, left). This point of démement occurs
during Gosner's stage 31 [36]. Tadpoles were oleskenntil their forelegs, which are preformed unther skin,
broke through and animals had thus entered thelégged stage (see ref 42, figure 1, right).

At a certain point of development, the forelegsakréhrough almost instantaneously. Thus, this patanmseems
well suited for defining the final stage. Interaatreliability of counting was assessed in collaion with

different authorities from the Institute of ZoologfGraz University as well as from the Environnamigency of
Styria County. Some counting results were also adweued photographically.

Basins contained 6 | of water each (see ref 42ydi@). Water samples from type | experiments veeayzed by
Institute of Hygienics and Institute of Endocringyoof Graz University prior to the experiment. Rtdints such as
heavy metals, chlorine or iodine were not found.

Twenty animals were allotted to each of a totab@fwhite plastic basins according to a random mhoee This
was performed in the same way in all centers, Zinbavere used in each laboratory. One by onenifads were
fished out of the main tub and distributed overlihsins so that there was one in each. This wastegp 19 times.
The purpose of this procedure was to ensure thistadgewere distributed homogenously as a functictheir level
of activity and swimming behavior in the main tiithe experimental design was the same at each cantelving
a total of 20 basins distributed five basins facheaf four different treatment groups (two inerbgps for type 1.1
experiment and two hyperstimulated groups for tkfesee below). Basins were arranged in five rafgour,
each row contained two basins from each treatmemtipg The spatial arrangement of groups within rows
alternated from one row to the next, i.e. basins wdentical treatment groups were arranged inahiats, and this
arrangement was left unchanged all throughout xiperément to avoid the danger of cross-contaminatiwough
splashing. Indirect natural light was used, temjppeeawas 20°C +/- 1°C. Tadpoles were fed blanchee s
(lettuce)ad libitum.

Preparation and administration of test solutions

A stock solution of tetraiodothyronine sodium pény@rate (T, Sigma) in 40% ethanol (vol/vol) was prepared (1.1
x 10* mol/l). To prepare test dilution thyroxine 8x, thck solution (1.1 x I®mol/l) was further diluted with
pure double distilled water in 4 1:10 steps at ambiemperature, and agitated after each dilutiem according to
standardized homeopathic pharmacotechnics [37hdJdisposable pipettes, 1 ml of the precedentidiluivas
added to 9 ml of water in a 20 ml vial. The vialsh@anged 30 times against a rubber impedimentprogipnately
0.5 sec intervals to create mechanical shockspFeparation of control, 40% ethanol (vol/vol) wasgously
further diluted with pure double distilled water 4n1:10 steps and agitated after each dilution Gieier 8x).
Probes prepared by the same method were checkdd émmcentration by means of chemiluminescence poior
the experiment. Final thyroxine concentration ddititin thyroxine 8x in the basin water was 1.1 £3ol/l after
the first application.



Two groups of animals were exposed to stock saiudituted in the basin water (immersion in thyraxih1 x 16
mol/l, hyperstimulated groups). Two other groupsevkept in tap water with an analogous concentnatd
ethanol. One of the hyperstimulated groups andobtige inert groups were then treated with thyrex@x, and the
others were treated with water 8x.

As inferred from the preparation protocol, pretmest (control versus hyperstimulation, groups atid “.11", see
below) consisted in immersing the animals in thymexor control solution containing 4 ppbv (part pdlion per
volume) ethanol. After the first application of thyine or control solution in the actual treatmphase, all four
groups were immersed in thyroxine or control solutcontaining 40 ppgv ethanol. It was thus enstinetl any
differences in metamorphosis speed within eitherttho pretreated or two non-pretreated groups caooldbe
attributable to ethanol.

Three microliters of probe dilutions (thyroxine 8xwater 8x) were added per animal and 300 ml sfnbaater
(i.e. 60 microliters per 6 I-basin) at 24-hour mrds.

Database

Animals were treated blindly with: a. normal watewater 8x (inert control group L.1), b. normal wat- thyroxine
8x (inert test group LI), c. thyroxine 0+ water 8x (hyperstimulated control group L.II), ttiyroxine 10 +
thyroxine 8x (hyperstimulated test group I.I1). @dch center, five basins (i.e. 100 animals) weesl dier each of
the four treatment groups. A total of 1,200 aninveése involved.

No animals in the two-legged stage were lost. Tdve &nimals in the 4-legged stage that died wereiteduas
four-legged and removed from the basin.

Comparison and evaluation of data

Comparison and evaluation of data has been dedcribdetail in (42). Measures time-points are defion the
basis of values yielded by both thyroxine 30x arder30x groups to avoid artificial differencessariability. The
range from 0% to 100% over which the fraction afrftegged animals progresses in the course of pergement is
divided into 10%-intervals and mapped on a corradpay relative time scale from 1 to 9. Each measers is
then assigned to the point (reference point) ontithe scale to which it is closest (e.g. valuesmMeen 46% and
54% are all assigned to reference point 5). Thedees are aggregated over all experiments withst+ &nd
control-group.

Main evaluation was performed by means of chi-sgutest at the 70%-measuring point for the inerugso(l.1)
and at the 90%-measuring point for the hyperstitedlagroups (I.1l). Aggregate values obtained faatment
thyroxine 8x versus water 8x both in the inert diyberstimulated groups were analyzed by way ofskigi
regression analysis. Cox’s proportional hazardsehads also applied. This method considers the tegaired to
reach the four-legged stage and takes each datdtbedll reference points (days 1-10) into accdia4f. In both
tests the pooled data were assessed by deternpniatyies over the accumulated raw data at the $siel as
well as the p-values at individual experiments leMzan values and standard deviations were cdkmlila

Study typell, lowland animals and thyr oxine 30x

Study type Il concerns the influence of a high tilila of thyroxine “thyroxine 30x” on metamorphogislowland
Rana temporaria [33,38, and personal communication by Scherer}. tiype Il.I experiments inert, i.e. non-
pretreated lowland animals were used, and for lypéowland animals hyperstimulated with thyroeirf1.1 x 16
mol/l). Temperature was 21°C +/— 1°C. Experimentyevperformed by one researcher (Scherer). Foheurt
details on methods, see explanations on studyltgpeve.

Preparation and administration of test solutions



To prepare test dilution thyroxine 30x, the stooluson (1.1 x 10 mol/l) (see type | studies above) was further
diluted with pure double distilled water in 26 1:3@ps and agitated after each dilution step asuprb a
standardized protocol. Analogously, 40% ethanol/f@t) was further diluted with pure double digtidl water in
26 steps 1:10 (water 30x). Probe dilutions weresddat 24-h or 48-h intervals, i.e. application iméds were not
uniform across experiments. For further detailsrathods, see explanations on study type | above.

Study typelll, hyperstimulated lowland animalstreated with thyroxine 30x from the spawn stage on

Study type 1l concerns the influence of thyroxi8@x compared to water 30x on hyperstimulated lod/Bana
temporaria treated from the spawn stage on [44]. The objeativstudy type IV was to investigate whether earli
onset of pretreatment with thyroxine (1.1 x®16ol/l, prepared in pure water) sensitizes lowlamimals to
thyroxine 30x.

The influence of thyroxine 30x on metamorphosis s@slied in lowlandRana temporaria from the spawn stage
on. Hyperstimulated animals (spawn, later larvaerewtreated either with thyroxine 30x or water 30x.
Development was monitored by documenting the numiferanimals that entered the four-legged stage.
Temperature was 21+/-1°C. The experiment was peddrby one researcher (Helmut Graunke, Interuntyers
College). For further details on methods, see styplgs | and 1l above.

RESULTS
Study typel, lowland animals and thyroxine 8x

In type I.I experimentsnpn-hyperstimulated animals) performed by Scherer Zaasner, the number of animals
that reached the four-legged stage at defined megspoints was slightly smaller in the group teshtwith
thyroxine 8x compared to water 8x. In Lassnig rftedénce was found between groups. Heckmann foligiatly
higher values in thyroxine 8x-group compared totmrgroup [35]. Overall difference at the 70% maasy point
was not statistically significant (p > 0.05). Useother statistical methods led to similar resfts details, see
[34]; 1 SD was +/— 6% in both test and control groand effect size was 0.3 (small).

In type LIl experiments (hyperstimulated animatle number of animals that reached the four-legrade was
smaller in hyperstimulated thyroxine 8x-group conagpiato hyperstimulated water 8x-group. The inhilgiteffect
at the 90% measuring point was statistically sigaift in Scherer (p < 0.05) and Zausner (p < Ott)not of
Lassnig (p > 0.05) laboratory. When data were pbeféect was significant (p < 0.01); 1 SD was abakt14% in
both test and control group, and effect size wag (arge) (Figure 1).
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Figure 1. Influence of moderately diluted and agitated ¢ixyme tested versus analogously prepared water on
hyperstimulated lowland amphibians. Pooled reduits three researchers. Ordinate = cumulative &aqy of

four-legged tadpoles in % (= N). Abscissa = pointsime. Blue dotted line: frequency of animalsatexl with
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water 8x; red dotted line: with thyroxine 8x; Blliree: frequency of hyperstimulated animals treatdth water 8x;
red line: hyperstimulated animals treated with dixyne 8x, green dotted line: non-hyperstimulated tneated
animals. For explanation, see text. Data combimedracalculated from (39).

Table 2: Details of sub-experiments on the influence of arately diluted and agitated thyroxine on
hyperstimulated lowland amphibians. ST: “stepseof't see Methods; black figures: raw data; bluenswf raw
data from T30x + W30x groups for calculation of “STed: application of “ST” to T30x + W30x groups
separately.Table 2 is available as a supplementary xIs[6&])

Study type |1, lowland animals and thyr oxine 30x

In types II.I and 1.1l experiments there was natistically significant difference between test aodtrol groups (p
> 0.05).

Study typelll, hyperstimulated lowland animalstreated with thyroxine 30x from the spawn stage on

Animals treated with test solution were found totameorphosize slower than control animals, i.e. abffef
thyroxine 30x was (as in the previous studies) spdao thyroxine usual effect. The number of tastals that
reached the four-legged stage at defined time-paits smaller in the group treated with thyroxife at some
but not at all time-points compared to water 30igFe 2). At the 90%-measuring point, this diffezerwas
significant (p < 0.01).
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Figure 2. Influence of extremely diluted and agitated thyme added from the spawn stage onwards on
hyperstimulated lowland amphibians. N = 500 pemugrdsreen dotted line: non-hyperstimulated aninraated
with inert water. For further explanation, see lejéo Figure 1 and text. Data recalculated fron).(44

Table 3. Details on the experiment on the influence ofaxely diluted and agitated thyroxine added from th
spawn stage onward on hyperstimulated lowland aomatis. For explanation, see tableTalfle 3 is available as a
supplementary xls fil¢59])
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DISCUSSION

These experiments were inspired by the appealtofication studies as an interesting tool for resdean the field

of homeopathy: an organism is first intoxicatednwdt molecular agent and then an attempt at detakifin or
“cure” is made by applying the same agent in dilueend agitated (“potentiated”) form. Initial choicé the
amphibian model was motivated by the fact that dapicrease in thyroxine blood levels occurs during
metamorphosis. We believe this justifies the notdran “exceptional” (albeit non-intoxicated) stdtgpe “.I”
studies). In type “.II" studies, animals are acidily hyperstimulated by thyroxine (i.e. “intoxieal”) before an
attempt at “cure” is made by applying thyroxingistentiated form.

Inert lowland amphibians were found not to visilbBact to thyroxine 8x, but thyroxine 8x can slowwto
metamorphosis in lowland amphibians when pretregdtegperstimulated) with thyroxine. In other words,
pretreatment with thyroxine can enhance thyroxixeeerse or “curative” effect. Furthermore, amjduis from
lowland biotopes were found not to visibly reachigh dilution thyroxine 30x.

In contrast, thyroxine 30x does slow down metamosfhin inert highland amphibians [42]. This waserved by
five researchers in most of altogether 20 experimjeand it seems to be the most reliable bioassagdf in
research in amphibians and diluted agitated thyweso far. However, pretreatment (hyperstimulatair)ighland
animals with thyroxine does not lead to a more mdrkffect of thyroxine 30x; rather the effect wasabler
compared to non.pretreatment [42].

In a pilot study thyroxine 30x was found to slownsiometamorphosis in lowland amphibians hyperstitedavith
thyroxine from the spawn stage on. In other wopdstreatment with thyroxine can enhance a revarseuoative”
effect of thyroxine 30x. However, the special dedigsted has to be further investigated beforergénenclusions
on the possibility to influence lowlariRhna temporaria by extremely diluted thyroxine can be drawn.

Different degrees of the experimental effect seerbe due to different degrees of amphibian seityittewards
diluted and agitated thyroxine. This in turn se¢mslepend on whether animals come from lowlandiginland
biotopes.

From these studies we conclude that there appedre & relationship between the effect of thyroxinepared
according to homeopathic technique and naturallyamificially elevated thyroxine levels in animatkiring
metamorphosis. It is reasonable to suppose thdtlamg larvae ofRana temporaria become adapted to an
environment requiring comparatively higher thyraxitevels or high sensitivity to thyroxine. This viébe a
plausible explanation for the consistent respoasad in experiments performed with extremely difutieyroxine.

These results suggest that administering dilutedl @gitated thyroxine to amphibian larvae duringrébyne-
controlled metamorphosis is in a certain senseogoak to the intoxication-detoxification concepedisn other
homeopathy research models, although in our exeetsth model the intoxication dose and its effect on
responsiveness do not seem to correlate in a Imaaner.

Results of independent researchers backing soroerdindings [45,46,47] were described in (42, desgussion
section). Guedest al. investigated histological changes during tail apgon and found higher apoptosis rate
(programmed cell death) in the test group [46]edesting work has already been performed regarsiggal
proteins modulation by dilutions prepared accordim$pomeopathic technique [12,48]. However, in kegpvith
our principle of avoiding invasive methods we choseto pursue this question any further.

It is interesting to note that a thyroxine-sensitstate may be influenced by diluted and agitatgrbkine, and that
even after extreme dilution beyond Avogadro’s liriformation from the original thyroxine molecudgpears to
be stored in or linked to liquid water. Some biogibgl theories support the possibility of such ffirgs$ [49].
Physics research revealed through radiation cogiphiat water dipoles might develop phase coherscitlations
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[50]. It was suggested that these can be modukseal time-ordered pattern of signals forming “libarystals”.
UV spectroscopy may be an adequate tool for relearchis field [51]. We are inclined to believeaththe
theoretical explanation of homeopathy - just asetki@anation of a wide range of other phenomenzhysiology,
psychology and epistemology - will be inspiredtie future by de Broglie’s concept of the wave raufrparticles
and the particle nature of waves [52,53].

Research along biophysics line may be stimulateth&yinding that diluted and agitated substaneasesl in glass
vials may influence physiological processes [54}ind two-leggedRana temporaria, researchers found in some
but not all cases that animaigated withthyroxine 30x sealed in glass vials metamorphosed slower than control
animals treated wittvater 30x sealed in glass vials (figure 3).

A total of seven sets of experiments were perforriik@ number of animals that reached the four-ldggaege was
smaller in the test compared to the control grédupinhibiting effect at the 70% measuring point vesatistically

significant when all data were pooled (p < 0.0by; the experiments treated separately, it was fatgnit only in

Scherer-Pongratz laboratory (p < 0.01), while iswasible as a trend (p > 0.05) in Endler, Vinait{@urin) and

Hilgers (Vienna) laboratories, and there was ntetéhce between groups (p > 0.05) in Dieterle neaiperiment
(Graz). However, when in a small experiment Dieteided quartz glass vials instead of soft soda glhsre was
less metamorphosis speed in thyroxine 30x comparedntrol group (figure 4).
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Figure 3. Influence of extremely diluted and agitated thxyyne sealed in glass vials. N = 1710 per group. For
further explanation, see legend to Figure 1 ant @ata recalculated from (55).
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Figure 4. Result of a pilot experiment using thyroxine 3baled in quartz glass vials. N = 36 per group. For
further explanation, see legend to figure 1 andl @ata recalculated from (55).

A comprehensive overview on the state of repettiohfundamental research models for dilutions beybG?
was given in ref 10. Research into homeopathy wescribed in the divulgation-book “Homeopathy — An
Expedition Report” [33]. This book also discusaattfer types of studies with amphibians [56,57].
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