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Introduction

This review gives an overview of the main topics and problems of basic
research on homeopathy. The present review is by its nature qualitative
and narrative. It is based upon several years of professional experience,
and I will try to focus on the standard of knowledge and the major
problems in this field of research and to identify the main obstacles to
scientific progress. This review does not claim to be comprehensive;
experimental work is always cited as a representative example. More
formal reviews aiming at completeness and trying to assess quality and
reliability of the research carried out by application of scoring systems
have been published elsewhere for different areas of basic research’-.

Historically, basic research on homeopathy has been defined as us-
ing laboratory methods and models to assess basic homeopathic princi-
ples. This means that any research involving humans as entire beings is
not covered by basic research. 1 will adapt this definition of basic re-
search throughout this article.

The main homeopathic principles, developed by Hahnemann more
than 200 years ago, are described in detail in the first chapter of this
book. In a condensed form, they can be defined as the famous three
pillars of homeopathy: (1) the law of similars, (2) homeopathic remedy
provings {homeopathic pathogenetic trials), and (3) the principle of
potentization. In short: in human homeopathic therapy, diseases are
treated by application of substances in the lowest possible dose [poten-
tization], with the selection of the appropriate substance being based on
the best possible correspondence [law of similars] between the entirety
of the symptoms experienced by the patient and the symptoms pro-
duced in healthy humans after exposition to a certain substance, in sub-
stantial or potentized form [remedy proving].
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The integration of these three basic principles of homeopathy into
the current scientific paradigm is very difficult. The most prominent
challenge is the principle of potentization since it implies that the medi-
cal power of a drug can be increased by serial dilution and succussion.
The challenge is especially pronounced for homeopathic preparations
beyond 24x or 12¢ (“Avogadro’s number”) where the probability to find
even a single molecule of the potentized substance rapidly approaches
zero.

The law of similars is also questioned by present day science. How-
ever, it is less in focus of critical inquiry since the principle of potentiza-
tion represents a stronger provocation. The possibility of remedy prov-
ings (the first pillar of hormeopathy) is only questioned when high ho-
meopathic potencies (e.g. 30c} are used. Conventional human
toxicology can be seen as a collection of drug provings.

Basic research on homeopathy is most often carried out to either
prove, disprove or investigate the validity of the homeopathic princi-
ples being in conflict with modern science. Correspondingly, most basic
research investigations deal with the principle of potentization, and
only a few with the law of similars. Analogously, only very few remedy
provings were undertaken using material doses in laboratory organ-
isms for primarily homeopathic research interests.

In addition to the investigation of the mere experimental evidence
for the potentization and the law of similars, fundamental aims of basic
research can be seen as (1) to enlighten the mode of action of homeo-
pathic preparations and (2) to develop tools to ensure product quality
(e. g- regarding shelf live, external potentially disturbing physical influ-
ences, etc.). This corresponds to a twofold approach, a basic scientific
and a pragmatic pharmaceutical approach.

There are several publications of high methodological quality that
document experimental evidence for the principle of potentization.
However, attempts to independently reproduce published findings by
other research teams have often either failed or resulted in inverted or
altered effects. Even laboratory-internal reproducibility seems to be a
non-trivial task. Thus the most prominent problem encountered by
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scientists working on homeopathic principles is reproducibility. This
will be illustrated by several examples and discussed in the next chap-
ter.

Implicitly related to the problem of reproducibility is the challenge
of test system stability. From a conventional point of view higher ho-
meopathic potencies are nothing but dilution medium (e. g. water or
water/ethanol-mixtures), and any experiment will show nothing but the
background noise of the experimental system and all kind of systematic
errors due to inhomogeneities in space and time. Therefore it is of ulti-
mate importance to demonstrate that any given experimental set-up is
stable and does not produce any artifacts, i. e. false-positive results.
This can be accomplished by regularly performing so-called systematic
negative control experiments as elaborated and discussed in the third
chapter.

The third major problem is the choice of adequate controls, which
depends on the scientific question to be studied. The succussion step of
potentization involves a bunch of physicochemical processes such as
dissolution of materials from the potentization vessel walls and from
ambient air. All these processes are unspecific in the sense that they are
common to all homeopathic preparations and are not specific to the
substance potentized. Thus, the use of unsuccussed solvent as only ref-
erence is in general not suitable to document specific properties of ho-
meopathic preparations. A more detailed elaboration of the topic of
adequate controls is given in the fourth chapter.

Science is generated by human cognition which involves not only
observation of phenomena but also thinking and ideas. Primarily the
latter enter textbooks in the form of classifications of phenomena, hy-
potheses, mathematical descriptions, formal theories, and philosophical
considerations. Hypotheses and theories are furthermore advancing
development of science by guiding observation and designing experi-
ments. In homeopathic research, there seems to be a lack of interplay
between theory and experiment (fifth chapter).

Which laboratory model systems are best suited for investigation of
homeopathic preparations? This question is also unanswered so far.




110 The State of Basic Research on Homeopathy

The current scientific paradigm sees cells and genes as the primary
cause for everything that happens within an organism. From the results
published so far, however, one can gain the impression that more com-
plex systems (e. g. animals and plants) show stronger reactions to ho-
meopathic interventions than simpler systems {(microorganisms, cell
lines, etc.). Another question concerns the state of the system, since it
seems that healthy organisms react less pronounced to homeopathic
preparations than diseased or stressed organisms. Advantages and
drawbacks of different approaches, including the question of optimal
outcome measures, are discussed in the sixth chapter.

Finally, there is a lack of resources. Primarily, there is a lack of sci-
entific working groups continually engaged in homeopathic basic re-
search; the “critical mass” necessary for fruitful development has not
been reached yet. This is due to several reasons. There is no tradition in
universities to carry out basic research on homeopathy, mostly due to
the incompatibility of homeopathic principles with current scientific
knowledge. Furthermore, preconceptions and social control embarrass
implementation of homeopathic research projects. In addition, govern-
ment and other official funding is difficult to obtain. Promotion is there-
fore mostly restricted to foundations and smaller homeopathic compa-
nies not belonging to the pharmaceutical global players with corre-
sponding resources.

Evidence for the principle of potentization: the quest
for reproducibility

The principle of potentization essentially states that the medical power
of a drug can be increased by serial dilution and succussion. One might
thus expect a continuous positive correlation of medical power and
potency level. Most clinical investigations focused on a much simpler
question, however: Is there a medical power of highly diluted drugs at
all? As shown in the other chapters of this book, there are indeed a cer-
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tain number of single (or small series of) clinical trials for certain medi-
cal conditions that give an affirmative answer to this question. This fact
is a considerable challenge for modern science.

Compared to dlinical research basic research has the clear advan-
tage that one can study the topic in question by using fewer resources.
There is certain number of high-quality scientific publications from
basic research experiments showing that potentized drugs can exert
specific effects. This is an indication that the drugs investigated are dif-
ferent from other potentized substances or potentized dilution medium.
In addition, the putative correlation of effect size and potency level has
been investigated in several experiments. Table 1 lists some corre-
sponding high-quality experiments that were either selected from for-
mal reviews!™ or published more recently. Interestingly, in almost
every investigation that was able to identify specific effects of homeo-
pathic preparations a discontinuous and nonlinear relation between
effect and potency level was observed, i. e. there were active and inac-
tive potency levels alternating in seemingly irregular sequence.

Based on these investigations one is tempted to conciude that there
is indeed experimental evidence for specific effects of homeopathic
preparations also in laboratory model systems. In order to increase the
level of evidence, however, independent reproductions are often cailed
for. But this seems to be difficult to achieve. In fact, I do not know any
experimental model that has successfully been replicated in an inde-
pendent trial. As exemplified below, many replication trials failed or
resulted in inverted or altered effects.

Betti et al. observed growth and germination rate enhancement of
wheat poisoned with arsenic and treated with arsenic 45x in several
independent experiments!l- -2, whilst Binder et al. observed growth
and germination rate diminution in a very similar experimental setting
in a carefully designed replication trial’®. The reasons for this effect in-
version are still unknown.




113
hy

pat

Homeo

chon

ic Resear

of Basic

The State
hy

pat

Homeo

ch on

ic Resear.

f Basic

State o

The

112

Lin
ode
asam and
ed ng
as us stro h
d cells w bserved throug
jon
ilic bloo al. o latio -up
hilic b nas et degranu d follow of
an ts. 0P b oten i-
of hum erimen. of ba strictly with p expert
anulation r of exp induchon}z” @ fanti_IgEf 18 single om ex-
T e . . T T
Deg e numb oducible of anti-Ig otencies o ix out o varied ftheiess'
a lar‘g IY I‘epr ncies ared p cts In s levels Never Ved
eeming hic pote . comp ant effe otency ducible. be obser ‘
. i o
;Omeop & eniste et ad Signlflcdguffel‘ent iot repro-on could dilutions d
Vi e i ize
dy Ben observ of the Were- induct cussed otentiz
G effects of e. they lation d suc il as p otency
5 anti-Ig but the iment, 1--1 degranu compare as we ion of p ts no
iy — .
. g 82 ents, exper Sophl et al. ilutions funct imen
w 2 3 e m ent to ean ba 5. Hirst IgE dilu IE as a 11 exper d were
s g2 g D 2 im . i- i- ine a ioate
2 2 . 5 B eri ificant m . ts il f1 a d
2 3 o 3 Z g G 3 g Psig nlﬁcanxpeﬂmencussed a?fects of anAV eraglnlfi investlgsuccusse
E 3 g 2 £ o 2 5 a Il e SUCCUSSE e nts. leve d un be-
S £ £ % g i 2 = SS & ith un ng ime an nee
2] = = =3 @ @ P B 5 < Ccro 1th Varyl eIl teﬂCy ed ffere
e @ g 3 & 8 g A g 2 acIe Ew ed I exp po uss di
Tgl « 2 2 g g 2 5 o ti-lg bserv in a the suce ean
2T S = 5 32 8 % £ B e g an nd o not i een red icant m the
53 2 s 8 9 9 g - E = fer a but betw pa jenifica irates
el 2 2 B g 3 g 5 o c buffe € S com 1gn stig d
8 5 2 [=} 2 s 8 £ > 5 & in som nee al. 0 S inve: ivate
22 g = c E % g oz £ vl el in iffere ) et ed n ls in activ.
B g g £l - it dovelgbnne d observed e lood cells nves ining re
® 5 g c 2 = - £ 2 8 8 o T § Sign 24 E an ilutions?®. hili nu stal la-
z £ g . € o -t g 8 5 8 25 ved. ti-Ig f dilu asop degra blue anu
g::%asr—s«saaoo =0 bser f an o nb he fan il degr h
g = Z s 2 3 g - E $ & g g o 5 OSEr 50 es ma n t alci hil deg ac
s 3z [T g5 2 g £ 5 a g K gt typ . har . O : P I &
£ § = o s 3 g 9 2 38 s lutio two ing ine sing baso fo
g . g § 5t g ¥ s § z & Bl di hese Lus istam dy u ion of iffered e~
i1 E g o o [} 5 5 - - o t de his uit ibition iffe icall
£ g = E 2 ‘% 5 % S = £ g 3 :‘,-E’ tween ther mo diluted ti-center s t inhibiti levels d dologica :;;ual
@ o = @ = - - -
= o .% = 2 % a = . 2 § £ 2 6 a Anof highiy ded mul igniﬁcan potency s metho lacgng Vf ba-
8 :ga%E EESEQ 5o 0 lin ly s ive ien wa rep ion o
= 5o e = 0 =& feCtS bI 3 hy . ctivi 191 dS ibition
£ g = 5 2 § Z £ - 2= ef ils. A H hig d ina desig etho inhibi one
a5 | & I 5 3 2 e hi vera ive an _ dy ic m in as
@ L3 g s 3 £ c - basop inan o active basic stu tomedr bserved t there w each
3 3 s £ 38 S 24 sulted wever, same f flow s again o ine. Bu ffered for
o “ © g & = = = . O e A D el . m 3
E% g 5 2 e = 5 cu % 5 tion’; h ter®. Th duction o tudies of hista levels di Lt
£g| 2 ] E £t o2 £ 8 tudy s the intro Several s dilutions otency bility as o te
£ € & m%ﬁg g 73T s t ing. Se ich ive p cibi ria
: §3% SEEN : & fined by anclation by i d inactiv s imapiran
@ = £ & £ 8 © = 2 b= @ hi latt : an klng IS,
g £ E E & £ g 3 Z 3 2 2 basop ant ctive lac ete .
& 3 E E 2 2 s g = £ e . degr in, a the araim ) ina:
2 § g g § '% 5 g b B § b 5 SOPhII. n'. Again, auses for elevant pducibihty‘ to Contan: up,
z | S < ¢ o k 2 & eptio ral ¢ lled r 10 due | set-
2|3 g 8 2 < < £ 5 v excep seve tro t irrep be due enta
3 g g 2 z ki E =2 dv3. be neon ren } can erim
£ 5 8 I i @ 3 £ g tudy ay u inhe Its Xp
T g = E o 2 E o T 3 s € may b cts, -in esu he e
£ B E § B g g 5 2 g Ther tifa tem itive r £t
o 2 3 O £ o 2 2 F 8 car SYS 1tV ise o
B . % £ 2 o2 e: T 5 e
* 0 .g g g g. 8 g © = 5 l_ ed abOV asures, © g false"p(;astic nois
. 2 2 i 2 2o n € in C
g > 3 - g £ = o em ean sto
g 2 S g 2 N 44 w2 outcom. ts (m 'ftS or
8 2 2 < 0 g g o3 rtifac ic dri
— 3 z s 2 o = 2 o= g
HZE 2§ SRS 5 2 tion, sy
g = £ £ g T I~ g 5 £ 3 & g
= 8% _Emzmﬂ‘mgg = E
g5 §E=c S 8RR — g
@ 5 f%, 8 3 s &z S 2 g ] @ x
m = o =
= £ £ = = & & > o ?
Eéggiﬁmgéi“ t % 2z
8 : Y 3 5 8 8 & L % % & s
2 = pr - 4 3 & R % g & kS i 2 g N
@ g 3 8§ % g 5 § & & &
. g & e joed £ B 3
© & < - - @ E O L
b q_ @ B 5 - 8 &
o )= >~ 3 o [a]
] fﬁ = g % % =
El E $ &3
s 253
[ o
T

ingly,
ding
spon
Corre
ffects.
ent e
d as treatm
te
interpre
ly in
rong

ich ate w
hich
w




114 The State of Basic Research on Homeapathy

results of earlier studies cannot be reproduced by follow-up studies
with better methodology. In order to be able to exclude artifacts due to
a singular contamination during the production process it is recom-
mended to always test several independent production lines of homeo-
pathic potencies. To securely exclude artifacts from systematic or sto-
chastic errors one has to be sure about the stability of the experimental
system used. This point is discussed in more depth in the next section.

For a given experimental system there are often many factors that
influence the response of the system. For example, electrostatic phe-
nomena may be influenced by humidity and other quite unexpected
factors such as the shoe soles of the experimenter. Therefore, irrepro-
ducible effects will frequently occur when not all natural laws govern-
ing a certain scientific field are known. Since the mode of action of ho-
meopathic preparations is yet unknown there is no definite knowledge
about optimal production and storage procedures. Thus, there is always
the possibility of inefficient remedies with consequent negative results
in experimental investigations.

In addition, one study reported that the homeopathic “information”
seemed to be able to spread through sealed glass ampoules®. If this
phenomenon can be confirmed also in other systems, so far undiscov-
ered cross-contamination may lead to false-negative results and corre-
spondingly to lacking reproducibility. Unknown parameters may also
be crucial for the response of the experimental system used for investi-
gation. So far, I know two model systems where at least one relevant
parameter could be identified: the amphibian model and the dwarf pea
model. In the amphibian metamorphosis model developed by Endler®
only animals from high-land biotopes consistently respond to a treat-
ment with homeopathically potentized thyroxin*, presumably due to a
higher endogenous level of thyroxin. In the dwarf pea model seed qual-
ity (supposedly premature harvest) was identified as relevant trigger
factor for a response to a treatment with homeopathic preparations of
gibberellic acid®. For the basophilic blood cell model discussed above
donor specificity might be a parameter worthwhile investigating.
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Betti et al. recently proposed variability of a system’s response as a
more consistent outcome parameter than the mean response®. The idea
behind this concept is that homeopathic preparations primarily act in a
system-regulating way and generally decrease scatter, whilst mean
values may be left unchanged. Their collection of examples corresponds
well to that hypothesis; there are, however, other investigations which
do not fit!* %, Possibly the latter examples can be integrated in a modi-
fied or more sophisticated form of the theory.

Irreproducibility can also be system-inherent. Well-known exam-
ples from physics are chaotic systems and quantum mechanical sys-
tems. Whilst the former systems are still deterministic by nature the
latter are inherently indeterministic. It is important to note that these
examples demonstrate that innate irreproducibility is no obstacle for
scientific exploration. Adapting the signifier theory of Bastide and La-
gache” a system will give coherent responses to stimuli only when the
information transferred has an interpretable and important meaning for
the system. Less important information may disturb the system in an
unspecific way and correspondingly yield inconsistent effects only.

Which of the four possible reasons was or were responsible for
problems with reproducibility in a certain experimental investigation
can be determined by repeated careful experimentation in several inde-
pendent research groups and by deepened theoretical considerations.

We are faced with a complex situation that needs to be disentangled
since the solution of the problem of reproducibility involves all other
points discussed beneath: test system stability, adequate controls, lack
of theories, experimental design, and lack of resources. Since all these
issues are linked, an iterative approach is called for.

The challenge of test system stability

In homeopathic basic research experiments effects are often quite small.
Since the size of the effects may be in the same order of magnitude as
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the natural variability {the “background noise”} of the experimental
system, the probability of systematic and stochastic errors increases
considerably. Stochastic errors can be caused by the natural growth
variability of cells and plants, or the measurement error of an instru-
ment. Systematic errors may arise from spatial inhomogeneities within
the experimental set-up (e. g. in temperature, humidity or illumination)
or from temporal drifts (e. g. of measuring instruments), but also from
human factors like observer bias. The latter can be excluded if the
treatments are coded and unknown to the experimenter. Therefore,
blinding should be standard in any investigation of homeopathic po-
tencies.

Systematic and stochastic errors are usually minimized by using
randomization and an adequate statistical evaluation. This procedure is
fine for proper evaluation of mean effects across a series of single ex-
periments. Possible systematic errors will then manifest as increased
scatter of measurement values and cancel out in mean calculations. In a
more detailed statistical analysis like analysis of variance, however,
systematic errors may show up as significant statistical interactions
between treatment effects and the experiment number. This is no prob-
lem as long as one looks only for reproducible treatment effects on
mean values.

However, as discussed in the preceding section, there seem to be
many cases in homeopathic basic research where effects are either
modulated by still unknown parameters or inherently stochastic by
their very nature, thus leading to seemingly irreproducible results.
When adapting the procedure of elimination of systematic errors by
randomization only the systematic errors get mixed up with the un-
known homeopathic effect modulating factors because both influence
experimental outcome. It is thus not possible to determine whether
variability in mean values is due to randomized systematic errors or
due to “true” variability of effects.

One solution to this problem is the thorough implementation of
systematic negative control experiments (SNC)*. SNC is a typical full-
size experiment where the usually different treatments are replaced by
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identical treatments. The experiment is then analyzed as usual, i. e. as if
there were different treatments (parameters). Since all these parameters
are from an identical source, statistical analysis should yield no signifi-
cant differences. This is, however, only the case if there are no system-
atic errors. An example: A typical single experiment with the water
plant duckweed® involves 100 beakers filled with plants, cultivation
medium and homeopathic dilutions. Usually, 20 different treatments
(e. g. three controls and 17 potency levels of a given substance) are
tested in five replicate beakers each. In SNC all 100 beakers are in-
volved, but all 20 treatments are identical, e. g. distilled water from the
same batch. The experiments are then analyzed for differences between
these 20 identical treatments. In case there are none the results yield the
proof that the experimental system is stable. In case there are significant
differences one has to conclude that there is a not adequately controlled
external influence disturbing the system, like e. g. a difference in tem-
perature or illumination in the growth chamber used, which leads to
false-positive results (artifacts). In such a case the experimental set-up
has to be revised in order to eliminate these inhomogeneities.

In case that one can provide data from a series of systematic nega-
tive control experiments, which furnish evidence for the stability of the
experimental set-up, one can conclude that seemingly irregular effects
observed in experiments with homeopathic samples are real treatment
effects modulated by unknown factors; they are not artifacts due to
randomized systematic errors?. In that case one has good reasons to
perform further investigations to identify these influencing factors.

Thus, test system stability is an indispensable precondition for homeo-
pathic basic research.

The choice of adequate controls

In basic research, effects of homeopathic preparations have been com-
pared with different controls: unsuccussed solvent, succussed solvent,
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potentized solvent, and other substances (in potentized form or mate-
rial concentrations). Different potency levels of the same substance have
also been used. The choice of the appropriate control depends on the
research question under study.

Investigations of the law of similars involve characterizations of the
effects of different substances in material or potentized form on healthy
organisms. Correspondingly, there is the need to include a lot of sub-
stances as mutual controls to obtain a broad database of different symp-
toms. In a second step, diseased organisms have to be treated by differ-
ent substances (in material or potentized form). Again, a lot of sub-
stances need to be tested as mutual controls in order to document the
validity of the Law of Similars.

The homeopathic principle of potentization includes the controver-
sial presumption of specificity, 1. e. the notion that homeopathic poten-
cies carry some sort of memory of the substance potentized. This hy-
pothesis can be tested by comparison of the homeopathic potencies
under question with homeopathic potencies of other substances pro-
duced under similar conditions. As an example, the effects of Arnica
30c could be compared with Sulfur 30c.

Another research topic is the relation between effect and potency
level. TFor example, one can study the questions whether Arnica 6c, 15¢
and 30c have different effects, or whether there is a continuous relation
between adjacent potency levels (e. g. all potency levels of Silicea be-
tween 6¢ and 30¢). In this case, comparisons have to be drawn between
the different potency levels. Specificity can be additionally addressed
by simultaneous testing of homeopathic potencies of other substances,
preferably at the same potency levels.

The use of unsuccussed solvent as only reference is in general not
suitable to document the specificity of the principle of potentization.
This is due to the fact that the succussion step of potentization involves
a lot of physicochemical processes, such as increased dissolution of
materials (inorganic ions, plasticizers, etc.) from the potentization vessel
walls, dissolution and suspension of ambient air (with consequent
changes in pH due to COz dissolution, microbial contamination, efc.),
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and even cavitation (leading to radical formation and oxidative proc-
esses). All these processes are unspecific in the sense that they are
common to all homeopathic preparations and not specific to the sub-
stance potentized. If it could be shown that the effects of succussion on
the solvent do not influence the chosen experimental system, unsuc-
cussed solvent could also be used as control.

Based on the available literature, it seems that microorganisms and
plants are not sensitive to water succussion effects® 133, This has to be
studied for every system, however. For pot and field trials unsuccussed
solvent seems to be a possible valid control because of the large buffer-
ing capacity of the cultivation substrate usually used. For physico-
chemical research, however, the use of succussed controls is indispen-
sable due to the much higher sensitivity towards the succussion effects
discussed above.

Another possible control for the investigation of the principle of po-
tentization is potentized solvent, applied in the same potency levels as
the homeopathic preparation (e. g. 30c). This means that a homeopathic
dilution is prepared according to standard procedures - except for the
first dilution step where the homeopathic drug is replaced by the sol-
vent itself. At first glance this preparation seems to be perfect as control
for any homeopathic preparation. But this is only true if the potentized
solvent itself has no homeopathic effect. Since lactose, ethanol and cer-
tain mineral springs are listed in homeopathic repertories the seemingly
perfect control becomes less suitable. Indeed, effects of potentized sol-
vent were observed in several investigations®!!, The late Madeleine
Bastide attributed this to the special properties of water which is open
to any kind of information to be picked up during the potentization
process if there is no dominant signal from a mother tincture. This hy-
pothesis should be investigated more closely.

Some years ago, the combined use of unsuccussed and succussed
solvent was proposed® for investigating the principle of potentization.
It was also implemented in several investigations® V. % 3, This sugges-
tion was based on the idea that the above-mentioned unspecific physi-
cochemical effects are associated with the agitation step only, but not
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with the dilution step. Therefore, the idea of a control consisting of agi-
tated but not diluted solvent was raised in order to circumvent the
problems associated with potentized solvent as discussed above. Since
90 % or 99 % (depending on decimal or centesimal potentization) of the
material of a given homoeopathic potency consists of solvent that has
undergone agitation only once, it may be sufficient to succuss the con-
trol only once, i. e. in the same way as the last potentization step was
performed. With regard to leached inorganic ion content a one-time
succussed control proved equal to a repeatedly succussed control. It
can, therefore, be assumed that this would also be true for other physi-
cochemical succussion effects. In case of indistinguishability of unsuc-
cussed and succussed solvent both controls may be pooled for final
statistical evaluation; in case of differing effects the procedure to be
followed is outlined elsewhere®.

Finally, for the investigation of the principle of potentization the
importance of using samples (potencies and controls) made of the same
batch of solvent cannot be stressed enough, because different batches of
solvent (water, ethanol, etc.) may vary in chemical composition.

Lack of interplay between experiment and theory

Science advances by the interaction of observation and theory. Empiri-
cal observations are the indispensable basis of any science, theory helps
to classify and understand the phenomena observed. Thus, both are
guided somehow by each other. In particular, theory may help to direct
observation and to design experiments (see also next section).

In homeopathic basic research, it seems to me, these two fields are
still far apart. There are a lot of theoretical approaches to integrate the
homeopathic basic principles in a more elaborated theoretical frame-
work® 41+ But | know only very little experimental work which expli-
citly relies on a theory, or tries to test a hypothesis or a prediction de-
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veloped from a theory¥. Analogously, I know only very few theories
developing predictions amenable to empirical testing.

Hitherto the best example of an integration of observations into a
more general theoretical framework seems to be the work of Bastide
and Lagache”. However, their theory is still very general and descrip-
tive, thus not easily allowing to directly deduce testable hypotheses.

On the other hand, the observational basis is still not broad enough
to foster the development of a good theory. There seems to be a hen and
egg problem: without observations it is difficult to develop a good the-
ory, and without theory it is difficult to design good experiments. This
dilemma can only be overcome by a boost in both experimental and
theoretical work, and by intensified collaboration.

General design of experimental systems

Apart from the problems of adequate controls and system stability the
more general question about choosing the laboratory model systems
best suited for the investigation of homeopathic preparations is still
unanswered.

The current reductionist scientific paradigm considers cells and
genes as the primary cause for everything going on in an organism.
Correspondingly, modern research focuses on effects on genomic and
cell level and frequently uses cell lines as study material.

The results published so far indicate that more complex systerns
(e. g. animals and plants) show stronger reactions to homeopathic in-
terventions than simpler systems (microorganisms, cell lines, etc.).
Jonas et al., for example, observed that some homeopathic remedies
seemed tfo significantly reduce cancer incidence and mortality in rats
injected with prostate cancer cells, whereas the same homeopathic
drugs had no direct cellular anticancer effects whatsoever in vitro®. In
addition, cancer cell lines seem to respond less to homeopathic prepara-
tions than healthy cells* 18,
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These observations may be related to the concept of Bastide and
Lagache¥ stating that homeopathic remedies act on the level of the
body-internal regulation network responsible for life and self-healing.
The more complex a system is the more sophisticated and differentiated
are the auto-regulation pathways for system control, and the larger is
the potential for possible answers of the system to homeopathic treat-
ments. According to Bastide’s and Lagache’s theory cancer cells eman-
cipated from the body-internal system control, and correspondingly
would also be non-responsive to homeopathic treatment.

1t would be very useful to compare the response of systems of dif-
ferent complexity and organizational level to homeopathic treatments
in more studies. The results will not only yield evidence for the impor-
tance of the “systems complexity factor” for the design of homeopathic
model systems, but will also advance the knowledge about the nature
of homeopathic effects.

From the literature one can also gain the impression that organisms
react more strongly to homeopathic treatments when the system is
somewhat out of balance. I know of only few studies, however, which
directly compare healthy with stressed or diseased organisms regard-
ing their response to homeopathic treatment!’ 5. Some additional stud-
ies directly addressing this question would be very helpful for the selec-
tion of efficient model systems as well as for elucidation of the nature of
homeopathic effects. In case of confirmation of the above-mentioned
presumption the action of homeopathic potencies would be regulative
in nature.

There is, however, some support for the notion of a regulative effec-
tiveness of homeopathic preparations. In several botanical experiments
data analysis of the effects of homeopathic treatments extended not
only on the mean but also on the entire data distribution. In some stud-
ies scatter (intra-experimental variation) was reduced under homeo-
pathic treatment®; in other studies smaller plants seemed to profit more
from a homeopathic treatment than larger plants®. There is even some
indication towards a reduction of inter-experimental variation®. These
resuits are pointing to a differential action of homeopathic preparations
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depending on the state of the experimental subject. A corresponding
data analysis of forthcoming experiments is strongly recommended,
provided the number of treated subjects is large enough. Reduction of
variability or homogenization of data distributions might even develop
into a valid outcome measure which might prove to be more reliable
than mean values®.

A further important point in the development of good preclinical
homeopathic model systems is the choice of the potentized substance.
Due to the lack of a broad proving database for cells, microorganisms
and plants, it is very difficult to use the law of similars to choose ap-
propriate substances, 1. e. with a correspondence to the state of system
investigated. Approaches to solve this problem include the introduction
of provings for cells®, the use of phytotoxicological literature for the
selection of remedies for a phytopathological system®, the extrapola-
tion of human drug provings to plants® 7. %, the use of screening ex-
periments to identify promising substances® 17 %, and the introduction
of chemical messenger substances (hormones) into experimental ho-
meopathic research® % 5. Especially the latter approach seems to have
yielded fruitful results in several model systems, and seems worth fur-
ther exploration.

The choice of appropriate methods to study physicochemical struc-
ture and dynamics of homeopathic preparations is also nontrivial. On
the one hand, one could select standard methods established in water
structure research™ such as Raman and infrared spectroscopy, dielectric
and thermodynamic properties, acoustic absorption and relaxation,
neutron scattering, and nuclear magnetic resonance spectroscopy and
relaxation. Some of these methods have been applied in homeopathic
basic research, but so far only NMR relaxation studies' 14 yielded evi-
dence for specific changes in the structure of the hydrogen-bond net-
work of aqueous homeopathic dilutions.

On the other hand, there are also apparatuses available that were
designed and constructed especially for the identification of homeo-
pathic remedies. Unfortunately, the operation principle is not disclosed
in most cases. Some of these devices have been investigated as black
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boxes with partially interesting results® 3. Due to the unknown opera-
tion principle the results of such apparatuses cannot be interpreted di-
rectly in scientific terms, and they are difficult to communicate.

It seems worthwhile to investigate any promising device more
closely to identify its mode of operation. Due to the unknown mode of
action of homeopathic preparations it is also possible that standard
physicochemical methods for water structure are not ideal for the char-
acterization of specific properties of homeopathic samples.

Conclusion

Homeopathic basic research uses laboratory methods and models to
assess basic homeopathic principles, with a focus on the principle of
potentization and the law of similars, though the latter is much less
dealt with than the former. In the last years, quality und significance of
the research carried out has steadily increased and thus allows some
statements about applicability and validity of the principle of potentiza-
tion in general science,

There is a considerable number of experimental investigations
which provide evidence for specific effects of high homeopathic poten-
cies. Interestingly, most of these studies observed a nonlinear and dis-
continuous relation between effect size and potency level, i. e. adjacent
potency levels may differ considerably regarding their effects, with
effective and ineffective dilution levels alternating in a seemingly ir-
regular sequence. The question now arising is whether this is a pattern
peculiar to basic research only, or whether this might have also signifi-
cance for clinical applications.

The most prominent obstacle in homeopathic basic research is re-
producibility. Most attempts to independently reproduce published
findings either failed or resulted in inverted or altered effects. In princi-
ple, such a phenomenon could be explained by systematic or stochastic
errors in precursor studies that cannot be reproduced by follow-up
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studies with better methodology. I have the impression, however, that
systematic or stochastic errors cannot be made responsible for all phe-
nomena observed. There are many methodologically sound Investiga-
tions reporting on effects of highly diluted substances. Thus, the major
point to be addressed in forthcoming studies is reproducibility, labora-
tory-internal as well as -external. Research has to understand whether
there are factors momentarily undetected, but in principle identifiable,
determining the performance of the experimental system used, or
whether irreproducibility is an inherent factor of homeopathic effects.
The latter situation would be no basic obstacle for a scientific approach
as can be learnt from quantum mechanics and chaotic phenomena.

The solution of the reproducibility problem requires, however, very
solid experimental work with adequate controls using systems with
documented stability. A large number of reproductions, internal as well
as external, are necessary, presupposing patience and endurance from
the researchers’” as well as the sponsors’ side. In addition, the experi-
mental systems have to be steadily developed with a focus on possibly
more reliable outcome measures. Finally, theorists and experimenters
should work more closely together for a fruitful development of ho-
meopathic basic research.
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