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Summary

These experiments, performed in Graz and in Utrecht, investigate the influence of extremely dilute
thyroxine in a special "homeopathic" preparation on two transitions in the metamorphosis of highland
amphibia: a) from the 2-legged to the 4-legged stage; b) from the tailed 4-legged stage to the untailed
stage, the juvenile frog (performed in the two laboratories in Graz) or to the stage with reduced tail,
respectively (performed in Utrecht).

A homeopathic dilution (SOX) of thyroxine in a small but significant range slows down the
metamorphosis of highland tadpoles as compared to the reference solution H-0.30X. This effect could
be observed for both transitions. The retardation of metamorphosis was independently shown in all 3
laboratories during the course of the metamorphosis season of the highland amphibia (from August to
October).

In one experiment (Graz), the number of juvenile frogs climbing out of the water in the final stages of
metamorphosis was counted. Fewer "climbers" were observed under treatment with solution T4.30X.
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1. Introduction

Important basic research has been done on the
nature of homeopathic preparations hitherto: A
memoryor informationfunction is documented
in succussed solvents, even in dilutions beyond
the Avogadro' s value. This might be based on
special configurations of the solvent as well as on
extremely weak (electromagnetic?) fields [ 1 -
10], as postulated on the basis of various physical
methods (measurements of nuclear magnetic
resonance [11], Raman spectroscopy [12];
measurements of specific resonance patterns of
solvents [13]; for a survey, see 14-16). Apart
from biochemical [17], cellular biological [18],
botanical [19,20] and human medical studies
[21], a number of zoological and veterinary
medical studies have been performed in research
on homoeo-pathy up to now.

Models where animals are intoxicated with
substances in pharmacological doses have shown
that homeopathic preparations of certain

substances, sometimes even the toxin itself, but
in high dilution, can help to detoxify the
organism [22-27]. Studies of immunological
aspects have been performed [28], in part by
investigating the influence of a dilute hormone
[29]. Furthermore, the effect of homeopathic
dilutions of metal salts

on the metamorphosis and the death rate of
amphibia has been described [30-32].

The model introduced in this paper is based on
the fact that hormones of the thyroid glandplay
an important role in the metamorphosis of
amphibia. It is well known that during
metamorphosis, thyroxine stimulates different
processes by differential activation of genes, for
example the melting down of the muscles of the
tail [33-35]. Small amounts of thyroxine
(tetraiodothyronine, Ts; e.g. 107 parts by weight)
or triiodothyronine in water accelerate the
metamorphosis of tadpoles



of anurescausimg thejuvenilesto leave the wate
at body sizesbelow normd values|f, onthe othe
hand the thyroid glard isremovel or blocked no
metamorphositakes place a all.

Thee commony known physiologicé facts
on thyroxine hawe led to the speculatio tha
homeopathicall prepared highly diluted
thyroxine may influence metamorphosiand as
such can be useal as apossibé modé for researh
in homeopathyOu experimentsperformel in
parallé in Graz ard in Utrecht investigaé the
influence of the specidhomeopattd preparatio
of thyroxine (solutian T,4.30X) on two transitiors
in the metamorphosiof highlard frogs @) from
the 2-leggel to the 4-leggel stage b) from the
tailed 4-leggel stageto astagwith furthe reduce
tail. Thedilutiond step 10 was chos@ accord
ing to dat from human medicéd investigatiors
reportel in homoeopatd literature [36].

2. Methods
Animals

Ranatemporariatadpoles were taken from a
highlard pod in the Koralpe regian of Styrig
Austria(1600n abo\e salevel) Fa thishighlard
frog population metamorphositakes place from
Augud to November which is very late in the
yea ascompare to Ranatemporariafrom lower
sites Its metamorphosiproceedrathe slowly in
compariso to tha of lowland frogs which
furthermoe stars earlig intheyear Inthe natura
biotope we observd tha a large numbe of
highlard tadpole died during the winter, before
metamorphosiwas complee (see below)

Staging

A specihstagirg systen was usel to descrile
the developmenof the tadpoles Far the expert
mens we cho® only those two-leggel tadpole

vidl 7th Augug 25 llth Augug 18 >0.06
vid2 7th Augug 25 11h Augug 180 <0.06
Gidl 21¢ Augud 5 27th Augug 160 >0.06
Gid2 213 Augud 55 27t Augug 18 >0.06
Gid3 21 Augud 4 2nd Septembe 160 <0.01
Gid4 4th Septembe 4 20th Septembe 4 <0.01
Gid5 19t Octobe 75 1¢ Novembe 47 >0.06
Ggnl 214 Augud 4 7th Septembe 10 >0.06
Ggn2 29th Augug 15 24t Septembe 20 <0.01
Ggn3 12t Septembe 35 22d Septembe 40 <0.(6
Table 1:

Dates of the experimerd regardirg the transition of 2-leggel to 4-leggel tadpolesU, Utrecht
G, Graz id, indoors gn, greenhousestart stat of the experiment50%transV 50%-transitio
value (see text) 90%trans.V 90%-transitio value N, numbe of animals P, probability of
significan@ of bias betwea the grous (see results)
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which had weakly developé hind legs
comparale to stagg 31 accordilg to Goshes
stagirg tablke [37]. The tadpols were observe
until they entere the four-leggel stage ard
further on until the tail wasreducel ard they were
read to leawe the water

The developmetof thetadpole is na fixedin
time, but showsvariationfrom se to se (Tabk 1)
The speé of metamorphosiin ead transition
can be describd by the transitionvalueswhich
are expresse by the numbe of days after which
gb%/raleof transforme animaswas either 50 % or

Q

Laboratories involved

Ore sd of experimerg was performel in an
empy universiy greenhouseén Graz the othe
sd indoors a a private site associate with the
Ludwig Boltzmam Institute Two independen
researchersore & eat site were involved In
Utrecht all experimerg were performel indoors
at the Stae University.

Preparation of testing solutions

Thetadpolswere observd undetheinfluence
of thyroxine (Firma Sigma specialy prepard in
an aqueos solutin of 1:16° park by weight
The stodk solutin had a concentratio of 1:1¢
pars by weight it was dilutedin stegs of 1:1Q The
diluted solutin was succusseé accordimg to
standardizeé homeopattd instructiors [38]. At
evel ste the bottle was partly filled with the
dilution ard pushe down for 10 times (Austrig)
(e.g agains$ arubbe impediment to establi&
mechanicbhshocksIt was succussag 100 timesin
15 secondin Utrecht The teg solutian prepare
in this way was called "solution T4;30X".

For the referene solution pure demineralizd
wate was usal instea of thyroxine ard agan
preparé accordirg to homeopattu standardslt
was called "solution H,O.30X".

Fartheexperimergin Graz two ses of solutian
T430X ard soluticn H,0.30X were prepare by
the Dr. Peithne Co, Vienna The singke séd of
dilutions for the experimerg in Utrecht was
prepard by VMS, Alkmaar. Both sek usel in
Graz were controlled ard applied independeny
ard blindly. Thetestirg solutiorsin Utrecht were
also appliad blindly.

Solution coding

The solutiors for theexperimergin Graz were
codal by Prof.Dr. G. Fachbah (Departmenfor
Anima Morpholog/ ard Histology of the Institute
of Zoology, Universiy of Graz) The codes of the
testirg solutiors were announce only afte the
experimerg were completed

Check for contamination

The obviouws contaminarg of thyroxine T;
(triiodothyronine) as well as TSH (thyroid
stimulatirg hormong in the probes usel in Graz
were checkel by radioimmunoassa (Dr. W.
Passath 1¥ Medica Clinic, Universily of Graz)
The iodide conten was checkel by gas
chromatograph (Prof G. Knapp MeRsteke fur
SpurenanalyseGraz) Contaminatio of the
solutiors mentionel abowe were excludel up to
the accurag of the method used

The tap watea was investigate as to ionic
contents slight bias was provel for sorre ions
before ard after the experimerd ard betwea the
two types of treatmeh (soluticn T,.30X ard
solution H,0.30X respectively)but thismug be
further investigated Furthermorg the wate in
the basirs treat@ with solution T,.30X, showel
more opticd transparencardless green coloring
This effed may be due to bacteriato chlorophyl
from the greers fed to the tadpoles as wel to
suspende substance (bits of vegetabletadpoé
excrement)The observation (seeresulissugges
tha theedifferenceintransparencof thewate
arecausedat leas partly, by differert activities of
the tadpoles unde treatment Algae developd
only in the basirsin the greenhousexperimers
but nat in those indoors. Sinee the experimers
showvsimilarresulsinthegreenhousardindoors,
it can be assumd tha the conten of algae had no
significartinfluence

Exposure to test solutions

The white alimentay plastt basirs (34 x 22 x
145 cm; Miraplast Austrig) were filled with 51
of tap water Temperatue was kept betwea 18
23°C in the experimerg indoors, ard betwea
21°-27T in the experimerd in the greenhouse
All experimerg were run unde naturad light
cycles Two drops of solutian T4.30X or solutian
H,0.30X (contro) were addel blindly to the
correspondig basinsfollowed by gente stirring,
evey othe day.

Thetransition from thetwo-leggel to the four-
leggel tadpoles was examind in ObservatiorA.
Far ObservatiorB, thefour-legge tadpoleswere



transferre into basirsfilled with only 0.51 of tap
wate to prever the tailless stagesthe juvenile
frogs from drownirg (Graz experiments)Be-
cau® the experimers in Utrech were stoppe
earlig than thoein Graz (a astag with reducel
tail) thefurthe observatiosin Utrech were al
dore in basirs containirg 5 1 of tap water The
tadpoles were fed cookael greers (lettucg ad
libitum in both Observatios A ard B.

Furthe experimerg {ObservationC) deat
with tadpole which had been removel directly
fromthelakea thefour-leggel stagewithout ary
treatmentThey werenat fed during thetransitian
tojuvenile frogs in the two days of observation

In ObservationD, animak treatel with
substance during stgg A and B which
spontaneousglclimbed outof the wate towards
the erd of metamorphosi (from the 10h day of
treatmen onward were counted Before this
time, al animas that climbed up the wall to a
certan heigh were put badk in the water The
numbe of climbeis wasdetermind after 1,2, 3
ard 4 minutesrespectively Thisexperimehwas
repeatd 5 times daily. The basirs were coverel
during the breals to preven the juveniles from
climbing out

Avoidance of contamination

Ead bash was usel for only one experiment
Metd tools (net ard spoon$ for handlirg the
tadpole were treatel with dry hea for 1 hour,
wate splashefromthebasirswereremove with
soay wate [16].

After completion of the experiments the
animakwetresd outinbiotopeswherethey would
not be taken for furthe anima experiments

Data bas

Two ses of basirs (n = 1 to 5 each) for treat
mernt with solution T,30X amd H»,0.30X
respectivelywere usalfor theexperimergonthe
transition of thetadpolein al observatio sessioa
(A, B, C, D). Eah bash containel 4 to 25
animals Thisbiaswas dueto natura suppotfrom
thelake In ead experimenthowevertheewere
the sane numbes of animak pa basin Fa
ObservatiorD orepar of basirswastakenfrom
ObservationB. Here 25 animak wele treatel
with solutiln T,.30X ard 22 with solution
H,0.30X Thepositiorsof thebasirswerechange
regulary to avod ary influence of spatid factois
(e.g gradiem changs of light or temperature)

Evaluation of the data

In Observatior, the numbe of tadpole tha
had reachd the four-leggel stage was adde up
for eat s ard compard to the sum of tadpoles
with only two or three legs The® cumulative
frequenciesvere proval as a4-field tabkin achi
squae teg for eaty measurig a poirt in time
(evey othe day) in ead singe experiment In
Observation®8 ard C, the numbes of juvenile
frogs (Graz experiment ard the numbe of tad
poles with partly reduce tail (Utrech expert
ment) respectivelywere compare to thenumbe
of still fully-tailed, 2-, 3- or 4- leggel tadpoles
agan proving the bias similarly by chi-squae
test

In afurthe ste of evaluationto g& a more
generaview, the successie experimers of the
types A,B,Cwele treat@l as one experimenA,B
ard C ard evaluatd as mentionel above This
was possibé by normalizatian of the duration of
the experimergin thefollowing way. tg isdefined
asthe stat of visible developmetardisna equa
to the stat of exposition of the animas in the
wate tanks t, IS equa to the 90% transition
valuefor the contrd animals by the time when
90% hadreachd theexpectd stage (see Tabk 1).
The time betweea t; ard t,,x is divided into four
quartiles Therefore t, is in the beginnirg of the
first quartile ard t,4 is the time a the erd of the
4th quartile The rate measuremestrefe to the
erd of eat quartile

Furthermore the so-callel "survivd analysis
(Numbe Crunche Statistich Systen -40) was
usal to determire the statistica significane of
the bias in the numbe of remainirg 2-leggel
animak (ObservationA) ard of remainirg 4-
leggad animak (ObservatiorB) betwea the two
groups accordimg to thetreatmentThis teg suns
upthedatfromal quartilesardismorestringen
than the chi-squae tess applial to the daiafrom
the singke quartiles

Importart sectiors of the statistichanalyss of
theresuls from Graz ard Utrech were mutually
supervised

3. Reaults

Observation A: The influence of the
solutions T 4.30X and H,0.30X on the speed of
metamor phoss from the 2-legged to the 4-

legged stage.

Ten experimerd were performel in Graz ard
in Utrech betwea Augug ard Octobe 1990 In
the following, they are treatel as three grouys of
experiments accordiig to the time ard to the
place of performance
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quartiles

Fig. L

Thetransitian of 2-leggel to 4-leggel tadpolesOrdinate cumulative frequeng
of four-leggel animas treatel with dilution T4.30X (bladk squaresand dilution
H,0.3X (white squares)Abscissathe numbe of quartiles of normalizel duration
of experimerd (seesmethods) Three grous of experimerd (see Tah 1). A, indoors
inUtrechtB,indoorsnGraz;GinthegreenhousenGraz;*,P<0.05;**,P<0.0],
evaluatiom with chi-squae test

a) Two successig experimentsead with 18 230 animals In Figure 1C the two curves

animak (totd = 360) wereperformelindoors
in Utrecht Both were completel in August
Figure 1A: Asaparametefor metamorphosi
speedthe cumulatiwe frequeny of 4-leggel
animak F, is shown for al quartiles (see
Methods) Two curves documenthe increag
of F, for animas treatel with solutian T,.30X
(blak squarep ard solution H,O.30X (white
squares)TheF,valuesf or T;,.30X animakare
below the F, values for referene (H,0.30X)
a abou 10% thisistruefor the secod quartile
(P < 0.095 ard the third quartike (chi-squae
test P<0.01)

b) Five experimerd were performel indoorsin

GrazfromAugugto Octobe (Tabk 1). Thee
successigexperimergincluded n= 160,128
16Q 54 ard 47 animas for atotd of n = 549
The decreasig numbe of teg animakis due
topoa suppotfromthelake InFigure B, the
two curves agan shov general lower F,4
valuesforT,.30X animals Significart differ-
ence occu inthe secon (P<0.05) thirdard
fourth quartile (chi-squae test P <0.01)

¢) Threeexperimerdwereperformelin agreen

hougin Graz al were completein Septembe
(Table 1). The® successig experimerd
included n= 100,9 ard 40 animalsinal n=

shaw significart differencesin thefirst, third
ard fourth quartiles (chi-squaetest P<0.01)

In othe words both the experimergin Graz
ard in Utrecht when evaluatd by chi-squae
tests shov similarly tha the probability of
completig metamorphosiwas generaly lower
for the growp treatel with solution T,.30X than
for the referene group

Inorde todetermirethe statisticasignifican@
of the remainirg fraction of 2-leggel animals
datof all experimerdwere pooled ard evaluate
by survivd analysisA significantly large fraction

Fig. 2

Remainiry
tadpoles before
enterirg the 4-
leggal stage in
the Utrech ard
Graz expert

: @ 8 A mens if treatel

3 as ore expert

. __Qquartiles | 00t N numbe

of animals Thebias evaluate with survivd

analysis is statisticaly highly significart

for the sum of al quartiles Fa more de
tails, see Fig. 1.
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(p < 0.0) of remainirg 2-leggel tadpoles was
observdinthegrou treatel with solution T,.30X
as compard to the controk (Figure 2). This also
demonstratea slowing down of metamorphosi
inthe presene of solutian T,.30X. When thedat
wereanalyzel separatelyonly thedaafrom Graz
showael significart differences (Graz 1: p< 0,05
Graz 2. p < 0,05 Utrecht p > 0,05)

It shoutl be mentionel hee tha only alimited
comparisa of theexperimergin Utrecht in Graz
indoors ard in Graz in the greenhouse&an be
made The Utrecht experimerd were performel
earlie thanthe Graz experimentsardthey showel
a highe metamorphosi sped than the Graz
experimers (see Tabke 1).

Observations: I nfluence of solutionsT,4.30X
and H,0.30X on the speed of metamor phosis
from the tailed 4-legged stage to the untailed
stage (Graz) or to the stage with reduced tail
(Utrecht).

Seven experimerdg were performel in Graz
ard in Utrecht betwe@ Augud ard November

(8 TwoexperimergwereperformelinUtrecht
in August agan with atotd of 360 animals In
Figure 3A, the two curves shav a significart
differene only in the third quartile Here again
thecumulativefrequeng of animaswithreducel
tail (F) was lower & abou 8% for the T,.30X
animask (chi-squae test P < 0.05)

(b) Three experimerg were performel in the
greenhousein Graz al were complete in
SeptemberThe experimerd included n= 100,9
and 40 animals for atotd of 23Q Thetwo curves
shaw significart differenceinthethird ardfourth
quartiles (chi-squae test P < 0.01)

(c) Two experimerg were performel indoors
in Graz they were completel in Septembeard
November respectively The® successie ex
perimens included n = 18 ard 47 animals totd
n = 207 animals During the fourth quartile only
47 animaé were observedin Figure 3C, the bias
was significart in the secoul (P < 0.05) third ard
fourth quartile (chi-squae test P < 0.01)

In othe words the probability of completirg
metamorphosiwas generaly lower for thegroup
treatel with solution T,4.30X (chi-squae test)

To determire the statistich significane of the
remainirg fraction of 4-leggel animals
normalizel dae from al the experimerg were
agan poola ard evaluate accordirg to survivd
analysisA significantly large fraction (P<0.0])
of remainirg 4-leggel tadpoles was observe in
thegroy treatelwith solutian T,.30X ascompare
to controls Similar to Observatiord, if the daa
were analyzel separatgiwith thistest the differ-
enesweresignificart only for thedatfrom Graz
(Graz |:p<0,05 Graz 2: p< 0,01) but nat for the
dat from Utrecht

Fig. 3

quartiles

The transition of 4-leggel tadpols to tadpole with reduce tail (A) or to
juvenilefrogs (B, C), respectively Three grouys of experimerd (see methods) A,
indoorsin Utrecht B, in the greenhousén Graz C, indoorsin Graz Fa more

details see Fig. 1.
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Fig.4.

The transt
tion of 4-leggel
tadpole to ju-
venile frogs
For more de
tails, seeFig. 1

Observation C: The influence of the solu-
tions T430X and H,0.30X on the speed of
metamor phosis from the freshly caught
4-legged tadpole to thejuvenile frog.

Thefour-leggel tadpoles which had been taken
fromthelake were observe for two days Seven
teen experimerd with n = 8-26 (totd 368 indi-
viduals eat were performel in Septembeard
Octobe (Graz indoors).Figure 4 shows the cu-
mulative frequencis of untailed animast F; after
the first ard the secownl day of exposition corre
spondimg to ty ard t,5 accordirg to the definition
given in the method section After the secon
day, the R valuefor T,.30X animaskis below the
Fu value for the referene a abou 168% (chr
squae test P < 0.01)

Observatio D: Numbe of juvenile frogs
spontaneouglclimbing out of thewate a theerd
of ther metamorphosi unde the influene of
homeopattd pretreatmen(solutiors T,.30X ard
H,0.30X).

Ore experimeh with n = 47 animas was
performel indoorsin Graz from Octobe to No-
vember The numbe of the animaé spontane
ously climbing ou of the wate wascountel in 5
repetitiors of the experimen (totat 236 cass
ead day) beginnimg on the 10" day of treatmen
(Fig. 5A), ard after 12 or 14 days (Fig. 5B ard C,
resp.) The difference betwea the groups were
significart in the first days (chi-squae test P <
0.01) The animas treatel with solutian T,.30X
showael less tendeng to leawe the wate (Fig. 5).
Differencesdiminishel inthe cour® of thefurther
metamorphosis

4. Discusson

Theresuls presentdin this study on highlard
frogs shav tha there are smal but significart
differences in sped of metamorphosibetwea
the grouys of animaé treatel with solutian T,.30X
as compard to groups treatel with solutian
H,0.30X In genergl the difference tendel to
indicak tha solutian T,.30X slows down devet
opment This was proven by chi-squae tess for
thedatfrom Graz ard Utrecht when combinel as
one experimen as wel as for the individud
experimerd from ead of the three laboratorie

Fig. 5

minutes

minutes

The transitian from water-bore to terrestrid stag a the erd of metamorphosiin
frogs Ordinate cumulative frequeng of juvenilefrogs spontaneouglclimbing out of
the water Abscissanumbe of minutes afte stat of the experimentfurther detaik see
Fig. 1 ardtext A, observatio afte 10 daysof exposueto teg solutions B, after 12days

C, afte 14 days
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involved (Graz indoors, Graz greenhouse,

Utrecht) Survivd analyss of the pooled dat of
all experimerg (sum of al quartile3 showel
significart bias This is al® true for the Graz
experimentsbut nat for the Utrech experimerd
if treatel separately

Howeveritisobviousy sufficiertto add afew
drops of soluticn T4,.30X evey othe day to the
tap wate in the teg basirs to induce areductio
in the speel of metamorphosi in highlard
amphibia Evidently, this inhibitory effed on
metamorphosi is opposie to tha known for
thyroxme in pharmacologidadoss down to
107 pars by weight [35-37] Homeopatti prepa
ratiors are often reportel to hawe effect opposie
to pharmacologicayl dosel stodk Solutiors [8,9,
11-16,18-34]Nothingisyet knovvn abou effecs
of thyroxire diluted beyord 108 pars by weight
neithe in pharmacologida dilutions nor in
homeopathi preparation®Ou findingsrefer toa
distina numbe of Stes of dilution (accordimg to
the sampls of solutim T,30X in Graz ard
Utrecht) Therefore the resuls can be discusse
only & ore aspetou of the whole homeopatia
spectrun of thyroxine

Infurther investigationsit will benecessarto
chek thehomeopathd influence of T, sampls a
varioussnumbesof dilutiond StepsFurthermore
in future experiments the findings mud be
comparéto alarge se of referencesin addition
to the referene useal in this stud/ (solutin
H,0.30X), the zelo contrd (usirg a proke of
wate which is nat homeopathicayl preparell
ard the positive contrd (pharmacologidados of

thyroxine mug be considerd as references
Independenrepetitiors a differert locatiors of

the bast experiment combinirg ObservationA,

B ard D would also be desirable
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