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One of the most debated points in the scientific discus-
sion about homeopathy is the hypothesis that highly di-

luted substances—homeopathic potencies—may exert spe-
cific remedy effects. Such an assumption is still quite
provocative for many scientists and physicians, especially
in the case that the dilution level exceeds ubiquity or Avo-
gadro number. Beyond these limits, the probability of hav-
ing molecules physically present that are relevant for a 
specific drug action is almost zero. Therefore, mother-
tincture–related effects of high homeopathic potencies most
probably imply some sort of ultramolecular pharmacology
with laws and basic concepts that still need to be understood.

Empirical basic research into homeopathy aims to de-
velop simple laboratory systems to detect and demonstrate
the presumed specific effects of homeopathic potencies.
However this task is not easy to accomplish. Again and again
the effects found in one laboratory are difficult to reproduce
at another location. Here a recent example is discussed and
possible consequences are outlined.

The basophil degranulation model was introduced into
homeopathic research by Murrieta et al.1 and gained public
attention because of the publication of Davenas et al.2 in
Nature. Quite a large number of investigations with this
model have been published since then, reporting significant
effects of highly diluted histamine on human basophil de-
granulation in vitro, with effect sizes comparable to mater-
ial histamine. We aimed to independently reproduce previ-
ous studies with flow cytometry using rigorously controlled
experimental conditions.3 Basophils of the same human
donor were incubated with diluted histamine (up to 10�34

mol/L) or water controls and activated with anti–im-
munoglobulin-E (anti-IgE) antibodies. Basophil activation
was determined by using bi-colour flow cytometry in ran-
domized and blinded experiments. Histamine at the dilutions
10�2 mol/L and 10�22 mol/L was associated with a signif-
icant inhibition of basophil degranulation of 23.1% and

5.7%, respectively, if compared to the control consisting of
identically treated, “diluted” water. When all controls were
pooled, only histamine 10�2 M had a significant effect. In
short, the previously reported great effects of homeopathic
histamine dilutions on basophil function of the examined
donor could not be confirmed.

Now, what does this mean? Are all previously reported ef-
fects false-positive results caused by insufficient methodol-
ogy? Surely not; but it is now time to discuss the differences
between the studies, to think about the results, and to raise
hypotheses to explain the differences between the studies.

One important aspect is that inhibiting and noninhibiting
dilution levels differed in most studies.3–8 Even within a
multicenter study,7 results between the participating labora-
tories varied to a great extent. This concerned not only the
inhibiting dilution levels of histamine but also the depen-
dence upon the anti-IgE concentration used.9 Does this now
mean that all these data are just rubbish and noise? Or is
there a real phenomenon?

It should be remembered that reproductions of an exper-
iment will yield reproducible results only if all factors that
influence the given experimental system are known and con-
trolled. Nonreproducibility just means that the scientists who
performed the experiment did not control all crucial para-
meters, either because they did not know them or because
they were not able to do so for technical or principal rea-
sons (just think of chaotic systems or quantum mechanics).

With regard to homeopathy, it is quite evident that the ef-
fect of homeopathic potencies in the basophil system de-
pends on parameters not yet identified and therefore un-
controlled or uncontrollable. What such influences can one
think of?

One important factor might be the personality of the blood
donor. As homeopathy is highly individualized, it might be
possible that only certain individuals possess lymphocytes
that react to homeopathic dilutions of histamine. In addition
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the inhibiting potency levels might differ between individ-
ual blood donors. Discrimination between responders and
nonresponders might be necessary—in contrast to the seem-
ingly reproducible effects of material histamine.3,4,7,8

Other more technical parameters might be the tempera-
ture during incubation3 and the quality of the homeopathic
preparations (age,3 preparation modes, diluent,10 etc.). In ad-
dition, transmission of the homeopathic “information”
through sealed glass vials has been reported in an animal
model.11 This raises the important topic of contamination
between potencies and controls that may lead to false-neg-
ative results. As long as nature and mode of action of home-
opathic potencies are unknown, one has to be well prepared
for astonishing effects. Just think of electrostatics, where air
humidity and the clothes and soles of the experimenter may
be crucial for a successful experiment.

Yet one also has to be well aware of the methodological
problems of the basophil system. Basophil activation is 
extremely sensitive to external influences. Even mechanical
vibrations can cause an activation. Furthermore, a highly sig-
nificant correlation of basophil activation to the microtiter-
plate position was observed,3 although great efforts were made
to avoid such effects. Seemingly minor variables of the ex-
perimental set-up can strongly influence the results if not prop-
erly controlled. Such effects illustrate the importance of ran-
domization and blinding of a sufficient number of replicates
within each experiment. Lack of randomization might yield
false-positive results and therefore may be partially responsi-
ble for the varying results among different investigations.
From a conventional point of view, the investigation of home-
opathic potencies is nothing but the investigation of the sta-
bility and the noise limits of the experimental system. To
demonstrate convincingly specific effects of homeopathic po-
tencies, one has to compare the results obtained to an equiv-
alent number of systematic negative controls.

In the present study,3 the experimental procedures were
adapted from earlier studies,4,8 in which considerable effects
of high histamine dilutions were reported. However a more
stable experimental set-up might be obtained in future stud-
ies by using improved buffer solutions,6,12 isolation of
leukocytes,12 or basophils, as well as by assessing basophil
activation with an improved flow-cytometric system10,12 or
by measuring histamine release.7

Finally, if all the above-mentioned factors were excluded,
the effects of homeopathic potencies in preclinical systems
could be similar to those in chaotic systems or quantum me-
chanics; that is, the effects induced cannot be predicted, ei-
ther for technical or fundamental reasons. However this is
no principal obstacle for science: physics managed the in-
herent indeterminism of the quantum world quite success-
fully. Thus irreproducibility may be an inherent feature of
the part of the world that one investigates. However only
empiricism can demonstrate whether this is the case or not.
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