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Abstract Background Signaling molecules such as cytokines and interleukins are key media-
tors for the immune response in responding to internal or external stimuli. Homeo-
pathically prepared signaling molecules have been used therapeutically for about five
decades. However, these types of products are not available in many countries and
their usage by homoeopaths is also infrequent. The aim of this scoping review is tomap
the available pre-clinical and clinical data related to the therapeutic use of homeopath-
ically prepared signaling molecules.
Methods We conducted a scoping review of clinical and pre-clinical studies of
therapeutically used signaling molecules that have been prepared in accordance
with an officially recognized homeopathic pharmacopoeia. Articles in peer-reviewed
journals reporting original clinical or pre-clinical research of homeopathically prepared
signaling molecules such as interleukins, cytokines, antibodies, growth factors, neuro-
peptides and hormones, were eligible. Non-English language papers were excluded,
unless we were able to obtain an English translation. An appraisal of eligible studies
took place by rating the direction of the outcomes on a five-point scale. The quality of
the papers was not systematically assessed.
Results Twenty-eight eligible papers, reporting findings for four different manufac-
turers’ products, were identified and reviewed. Seventeen papers reported pre-clinical
studies, and 11 reported clinical studies (six experimental, five observational). A wide
range of signaling molecules, as well as normal T-cell expressed specific nucleic acids,
were used. A majority of the products (21 of 28) contained two or more signaling
molecules. The most common clinical indications were psoriasis, vitiligo, rheumatoid
arthritis, respiratory allergies, polycystic ovary syndrome, and herpes. The direction of
the outcomes was positive in 26 papers and unclear in two papers.
Conclusion This scoping review found that there is a body of evidence on the use of
homeopathically prepared signalingmolecules. From a homeopathy perspective, these
substances appear to have therapeutic potential. Further steps to explore this potential
are warranted.
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Introduction

Signaling molecules such as cytokines and interleukins are
key mediators for the immune response in responding to
internal or external stimuli. In biology, information in mol-
ecular structures—the chemical properties of molecules that
enable them to recognize and bind to one another—is central
to the function of all processes. Signaling molecules are
essential for the cross-talk between the psychological,
neurological, endocrinological and immunological systems
that form the psycho-neuro-endocrino-immunological net-
work. This network is responsible for maintaining homeosta-
sis, and correspondingly, a loss in the homeostatic equilibrium
of signalingmolecules can lead to the onset of various pathol-
ogies, including inflammatory, allergic and autoimmune
diseases. This fits well into an emerging systemic view of
life, which considers the presence of several interconnected
features such as response to stress via hormetic regulation,
maintenance of homeostasis and spatial compartmentaliza-
tion to be the key hallmarks of human health.1

A core principle of homeopathy is the stimulation of self-
regulation in diseased individuals via the administration of
homeopathically prepared medicinal products based on the
Principle of Similars. Consistent with the latter principle, the
same substance can have inverse effects depending on the
dose. Historically, this effect is referred to as the Arndt-
Schultz principle;2 in modern times this phenomenon, also
referred to as hormesis, was extensively investigated by Prof.
Edward Calabrese, who acknowledged that there is a relation
between hormesis and homeopathy.3 This type of adaptive
response is often characterized by an inverse J-shaped dose–
response curve (a low dose stimulates; a higher dose inhib-
its). Application of homeopathically prepared substances
with the aim to stimulate an adaptive response (recovery)
after an organism has lost its homeostatic equilibrium is also
referred to as “postconditioning hormesis”.4 This biphasic
dose–response is also observed in the functioning of many
signaling molecules and can, for instance, explain the mixed
agonist/antagonist action of various cytokines.5,6

All homeopathic medicinal products have undergone a
process known as potentization, which involves stepwise
serial dilution alternating with kinetic agitation (e.g., vigor-
ous shaking with impact, also referred to as succussion,
serial kinetic activation, etc.). Potentization of substances
(involving kinetic agitation during each dilution step) is one
of the core characteristics of homeopathically prepared
medicinal products. Potentized signaling molecules have
been in use for some time now and are available on the
market as medicinal products in several countries. Whilst
homeopathically prepared, no classical proving data are
available. The latter situation is also applicable to many
isopathic substances, but this is not a major problem
because the conceptual relation between, e.g., the use of
homeopathically prepared pollen and the indication hay
fever is clear. Various trials on isopathic approaches have
further publicized such approaches,7 and subsequently
these trials have been included in systematic reviews of
homeopathy. This is currently less clear for the use of

homeopathically prepared signaling molecules. On one
hand, such products are defined by the WHO as homeo-
pathic medicinal products if prepared in accordance with
one of the recognized homeopathic pharmacopoeias.8 On
the other hand, there is a need to further clarify and
communicate the relationship between the use of these
products and homeopathy as a therapeutic system. The
latter will also contribute toward further clarity on the
regulatory status of such novel products in several coun-
tries, and thereby ensure or enhance market access.

There is currently a lack of awareness and understanding
in the homeopathy community about the use and therapeu-
tic position of potentized signaling molecules. To date, both
clinical and pre-clinical studies on such products have been
excluded from reviews, and therefore relatively little is
known about the nature and extent of the available data.

Hahnemann developed homeopathy principally as a
phenomenological medicinal system. This took place against
the background of his justified criticism against mainstream
medicine at the time, which was primarily based on the
flawed theory of humoral pathology. Hahnemann was, how-
ever, firmly dedicated to aligning homeopathy with the
natural sciences, but this connection has been weakened
during the accelerating pace of scientific discoveries in the
20th and 21st century. In our opinion, it is important for both
the recognition and further development of homeopathy
that these connections are strengthened.

Signaling molecules are interesting substances because of
their pivotal role in the biology of both health and disease.
Moreover, these types of substances have been used thera-
peutically in homeopathy for approximately 50 years. There
is a need to further map the available scientific data on these
products, with a view to informing more formalized subse-
quent reviews. There is also a need to further clarify and
discuss the homeopathic character and status of such prod-
ucts in the homeopathy community. This will also contribute
to addressing the current regulatory policy gap with regard
to such products. The aim of this scoping review is tomap the
available pre-clinical and clinical data on homeopathically
prepared signaling molecules and to address the question of
their position within the epistemological framework of
homeopathy.

Methods

We conducted a scoping review of clinical and pre-clinical
studies of homeopathically prepared signaling molecules
that are used therapeutically. “Homeopathically prepared”
was defined as being manufactured in accordance with one
of the officially recognized homeopathic pharmacopoeias.
Signaling molecules were defined as any molecule involved
in endocrine, paracrine, autocrine, intracrine, and/or direct
signaling. Antibodies were included within this broad defi-
nition, because of their involvement in the activation of the
complement system via binding sites on the tail of their Y-
shaped form. Nucleic acids such as DNA and RNA were
included as well, because in addition to their main functions
of creating, encoding and storing biological information in
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cells, they also serve to transmit and express that informa-
tion inside and outside the nucleus.

Articles in peer-reviewed journals, reporting original
clinical or pre-clinical research of therapeutically used hom-
eopathically prepared signaling molecules, such as interleu-
kins, cytokines, antibodies, growth factors, histamine,
neuropeptides and hormones, were eligible. Experimental
as well as observational designs, including clinical case
reports, were permitted. Since this was a first exploration
of the available literature, we decided on a post hoc basis to
accept studies on combination products containing signaling
molecules plus other homeopathic medicines, and also vet-
erinary studies. English language papers were eligible, as
well as non-English language papers of which we were able
to obtain an English translation. No restrictions on the year of
publication were applied.

The following types of papers were excluded: review
articles or opinion pieces not reporting original
research; second, similar, publications on the same original
study; papers reporting on homeopathically prepared plant
hormones in plant-based experimental studies.

Potentially relevant publications were identified by
approaching the known manufacturers of homeopathically
prepared signaling molecules, and by studying the reference
lists of the provided publications. The Scopus abstract and
citation database of peer-reviewed literature was used for
electronically searching the published literature.While horm-
esis may help to explain some of the effects observed in
associationwith the low doses used in homeopathy, hormesis
does not entail potentization as a specific process for homeo-
pathic medicinal products. So, while “low dose” related terms
were used as part of the search strategy to identify potentially
eligible papers, only papers involving homeopathically pre-
pared substances were included in this review.

The following search terms were used: low dose, low-dose
medicine, low-dose cytokine, low-dose multi-component
medication, sequential kinetic activation, SKA, ultra-low
dose, ultralow dose, adrenaline/Adrenalinum, Citomix,
GUNA-Interleukin, GUNA-FGF, GUNA-Anti-IL, histamine/His-
taminum, micro-immunotherapy, 2LARTH, 2LHERP, 2LPARK,
2LPAPI, 2LALERG, and antibody containing preparations. The
end date of the literature search was July 31st, 2020.

The following variables were collected for each of the
identified studies:first author, publicationyear, journal, study
objective(s), type(s) of signaling molecules concerned, re-
search design, clinical domain/application, results, and main
conclusions as reported by the authors.

The categories of study designs were pre-defined as
follows: randomized clinical trials (double blind, parallel
groups, placebo controlled; double blind, placebo controlled;
comparative clinical; double blind, placebo-controlled two-
period crossover; double blind, comparative; double blind,
active-controlled; active-controlled); observational studies
(prospective case series; case series; prospective non-com-
parative cohort; prospective comparative cohort; retrospec-
tive comparative cohort; retrospective non-comparative
cohort; matched pairs); and pre-clinical studies (in vitro,
ex vivo; in vitro; in vivo).

An appraisal of all eligible studies took place by rating the
direction of the findings as reported in one of the following
categories: clearly positive; tentatively positive; unclear;
tentatively negative; clearly negative. The quality of the
papers was not systematically assessed. The assessment of
the direction of the evidence was based on: (1) the con-
clusions as reported by the authors; (2) the consistency of
the results; and (3) the identification of methodological
flaws. For instance, a lack of consistency in the results
(some test results are significant, while others are non-
significant) would lead to a downgrading of one category
in the assessment of the direction of the evidence. Also, the
identification of significant or obviousmethodologicalweak-
nesses in the paper would lead to an assessment of “unclear”,
even if the results were reported as positive by the authors.

The papers were independently assessed by all four
authors. Consensus on the assessment of the direction of
the evidence was reached on the basis of discussion if/as
appropriate.

We did not deem it necessary to comprehensively chart
the data. Nonetheless, to help with visualizing the direction
of outcomes, arrows of three different colors were used.
Upward facing vertical green arrows for clearly positive
outcomes, upward angled (45 degrees) yellow arrows for a
tentatively positive direction of the results, a horizontal
orange arrow for an unclear direction of the outcomes, and
a downward facing red arrow for a tentatively or clearly
negative direction of the outcomes. Reporting of this paper
follows the PRISMA extension guidelines for scoping
reviews.9

Results

The screening process is summarized in ►Fig. 1.
During pre-screening, 169 papers related to the Russian

company Materia Medica Holding were excluded on the
grounds that these products were not manufactured in accor-
dancewithoneof the recognizedpharmacopoeias.Nonetheless,
their product range contains serially diluted and kinetically
agitated purified antibodies against a variety of molecules such
as IFN-γ, TNF-ɑ, prostate-specific antigen, endothelial NO syn-
thase, erythropoietin, S-100 protein, β-Unit insulin receptor,
bradykinin, histamine, morphine, and CD-4 co-receptor.

Eight of the remaining 36 studies were excluded,10–17

leaving 17 publications related to GUNA products,18–34 eight
to LABO’LIFE products,35–42 two to Boiron products43,44 and
one to a product manufactured by Laboratorios Medicor45 as
the principal basis for this scoping review.

Relevant data from the papers were extracted into two
tables: one with the data on the included studies
(►Supplementary Table 1, available online only), and
a second one with the excluded studies (►Supplementary

Table 2, available online only).
The main data on the 28 included papers are summarized

in ►Table 1.
A wide range of signaling molecules are utilized in the

products, as well as normal T-cell expressed specific nucleic
acids consisting of very short single strands of DNA
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molecules. A clear majority of products (21 of 28) are derived
from a combination of two or more signaling molecules.

Seventeen papers reported pre-clinical studies, and 11
reported clinical studies (six experimental, five observation-
al). The direction of outcome is positive in the great majority
of the papers, and the results are unclear in only two of the
papers. Sixteen of the studies report a tentatively positive
outcome, which was most commonly due to the inclusion of
relatively few subjects in the clinical studies, positive but
equivocal findings, non-significance of some of the outcome
assessments, etc.

The clinical indications studied are given in ►Table 2,
showing that the most commonly studied have been psoria-
sis, vitiligo, rheumatoid arthritis, respiratory allergies, poly-
cystic ovary syndrome, and herpes.

Discussion

This scoping review found that there is a significant and
growing body of evidence on the use of homeopathically
prepared signaling molecules. The majority of the data
involves pre-clinical research and only a minority involves

clinical trials. Overall, the pre-clinical data are varied, and
generally promising. A few of the clearly positive pre-
clinical studies were published in high impact factor jour-
nals. Whilst the observational studies are promising, and
the majority of clinical trials have tentatively positive
results, further trials are needed, including high quality
confirmatory clinical trials. Homeopathically prepared sig-
naling molecules are used in a wide variety of clinical
domains, with dermatology being the most advanced in
terms of the accumulation of both pre-clinical and clinical
studies.

The main strength of this review is that for the first time
the studies on these types of products are summarized and
brought to the attention of the homeopathy community via
publication in a peer-reviewed homeopathy journal.

A limitation inherent to a scoping review is that the
quality of the papers is not systematically assessed. A further
limitation is that we may have missed articles only held in
databases other than Scopus, such as for instance theWeb of
Science. However, Scopus is considered to be comprehensive
in the domain of health-related topics, so we do not expect
that we have missed a significant number of articles.

Fig. 1 Flow diagram. Selection process for eligible papers.
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Another weakness is that grading the direction of the evi-
dence (as reported in ►Table 1), based on independent
review by four assessors followed by consensus discussion
if appropriate, is a non-validated method. Despite this, we
did feel it provided some added value to the results and
conclusions as reported by the papers’ authors
(►Supplementary Table 1, available online only), especially
because one of the main purposes of a scoping review is to
provide the reader with a first orientation regarding the
available data.

The high volume of studies related to Materia Medica
Holding products came as a surprise to us. One of the reasons
for this was that these products have not always been posi-
tioned on the market as “homeopathic medicinal products”.
From a regulatory point of view, this is strictly speaking
correct, because only products that are manufactured in
accordance with a recognized homeopathic pharmacopoeia
are recognized as homeopathicmedicinal products.46Howev-
er, from a practical point of view, these products have under-
gone a potentization process involving serial dilution
alternating with kinetic agitation (referred to as release-
activation), very similar to preparation in accordance with
the German Homeopathic Pharmacopoeia (personal commu-
nication).Despitedebateover thehomeopathicnatureof these
products,47 most third parties point to a variety of arguments
which support the notion that these products are homeopath-
ic.48 Some of these publications49–51 have even been retracted
after the editors realized that the products investigated were

homeopathic, in some cases even explicitly stating its homeo-
pathic nature as the principal reason for the retraction.52–54

Whilst these papers therefore did not meet the inclusion
criteria for this scoping review, we recognize as limitation
that a significantnumberof relevantpaperswerenot included.
This gap should be addressed in a complementary scoping
review.

The majority of the published material reported positive,
or tentatively positive, results and all of the identified
research was funded by the manufacturing companies con-
cerned. Little or no research has been conducted to date by
independent research groupswithout links to funding by the
industries concerned. Publication bias can therefore not be
excluded.We conducted a limited search on clinicaltrials.gov
to see if we could identify any completed clinical trials (using
the same search terms as described in the Methods section)
that were not subsequently published. This search yielded
one trial of 2LALERG in seasonal allergic rhinitis that was
completed in 201655 and that did not demonstrate superior-
ity to placebo. Due to problems with the design and execu-
tion of this trial, its authors decided not to publish it
(personal communication). In all scenarios, further confir-
matory studies are needed.

Whilst the identified studies related to the therapeutic
effectiveness of histamine were limited/inconclusive, it is
worth mentioning that high dilution research on the effects
of histamine on basophil degranulation is one of the best-
established basic research models, and after more than
20 years of work on these models, the biological effects of
15–17cH potencies of histamine have been confirmed,56,57

and reproduced in large multi-center studies.58,59

The volume of the identified studies, and the response to
some publications on these types of products in the scientific
literature, clearly confirm the need to address the position of
these products within homeopathy.

There is a need to formally assess the quality of the
identified studies, using established criteria. Some further
work may need to be done on the model validity of this
category of papers from a homeopathy perspective.60 Further
discussionwould be needed in particular on how to assess the
judgmental domains “Rationale for the choice of theparticular
homeopathic medicine” and “The extent to which homeo-
pathic principles are reflected in the intervention”.

We are of the opinion that these types of products
potentially serve a bridge function between homeopathy
and the natural sciences. Whilst many questions remain, it is
clear that the homeopathic method of preparation is essen-
tial for releasing the “bioregulatory” action of these prod-
ucts. It is as yet unclear whether this is due to some sort of
primary action of the homeopathically prepared substances
and/or whether the homeopathic medicine acts as a catalyst
for various biological processes. We feel that the group of
signaling molecules is of particular interest in this regard
because the scientific understanding of the actions of these
molecules is still expanding rapidly, and this can provide a
useful platform for linking homeopathic principles to
modernpharmacology and biology. The ground is potentially
fertile for this, because the use of these signaling molecules

Table 2 Clinical indications of the studies

Clinical indication N studies

Respiratory allergies 4

Rheumatoid arthritis 3

Polycystic ovary syndrome 2

Psoriasis 2

Vitiligo 2

Cat allergy 1

Cervical cancer 1

Colitis 1

Colon carcinoma 1

Colorectal cancer 1

Eczema 1

Endometriosis 1

Feline herpes virus infections 1

Genital herpes 1

Maxillary surgery 1

Non-small cell lung cancer 1

Parkinson’s disease 1

Sleep disturbance 1

Tonsillitis/adenoiditis 1

Wounds 1
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in higher doses based on a conventional pharmacological
approach has largely failed, as illustrated for instance by
attempts to use IFN-γ.61,62 Further discussion on what
makes this new class of products homeopathic is urgently
needed. The mere fact that these products have not under-
gone a classical Hahnemannian proving is, in our opinion,
insufficient as an argument to dismiss this class of products
as non-homeopathic. Interestingly, it is well documented
that cytokines in higher than physiological concentrations
are actually pathogenetic.63 Physiological as well as patho-
genetic effects of these molecules may also provide some
hints regarding their possible homeopathic uses. To our
knowledge, the latter aspect has not been sufficiently
explored. We also think that the time is right to move
from a purely phenomenological approach to a more mod-
ern one that involves phenomenology as well as pathophys-
iological reasoning. Hahnemann himself tried to do
something similar when endeavoring to integrate the dom-
inant (now obsolete) miasma theory into the therapeutic
framework of homeopathy.

It is conceivable that it will be possible to at least partly
connect the therapeutic effects of homeopathically pre-
pared signalingmolecules to the emergingfield of low-dose
medicine64 and stimulation of hormetic regulation. On the
other hand, experts in the field have pointed out that the
observation of hormetic effects in itself does not constitute
any sort of explanatory theory for the effects of homeo-
pathic medicines.2,3 It is therefore important also to ac-
knowledge the distinctions between homeopathy and
hormesis. A detailed discussion on this topic is outside
the scope of this article. Additionally, modern approaches
have been proposed,65 which link the science of molecular
networks with patients’ autoregulatory capacity. Signaling
molecules are pivotal elements in these molecular net-
works. This could therefore provide a modern framework
for the stimulation of self-regulation that is aimed for
in homeopathy. Further interactions with molecular
biologists, immunologists and pharmacologists will be
needed to advance this process.

As borne out by 200 years of homeopathy history, biolog-
ical materials provide a key source for homeopathic medici-
nal products. Signaling molecules are amongst the most
information dense molecules from a biological perspective.
For instance, it has been demonstrated that IL-6 signaling
requires only a few IL-6 molecules.64 Therefore, from a
homeopathy perspective, it is quite conceivable that these
types of substances have therapeutic potential. Further steps
to explore this potential are warranted.

Highlights
• Signaling molecules are pivotal elements in the body’s

self-regulating molecular networks.
• Homeopathically prepared signaling molecules have

been used therapeutically for approximately five deca-
des, though this fact is not well known.

• This scoping review systematically identified the avail-
able clinical and pre-clinical data for the first time.

• A surprising volume of promising data was identified.

• Further steps to explore the therapeutic use of homeopath-
ically prepared signaling molecules are warranted.

Supplementary material

Supplementary Table 1. Main data: included studies.
Supplementary Table 2. Main data: excluded studies.
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