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Background Signaling molecules such as cytokines and interleukins are key mediators for the immune response in responding to internal or external stimuli. Homeopathically 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 to map
the available pre-clinical and clinical data related to the therapeutic use of homeopathically 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, neuropeptides 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 manufacturers’ 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 signaling molecules. 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 molecular 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 network. This network is responsible for maintaining homeostasis, and correspondingly, a loss in the homeostatic equilibrium
of signaling molecules can lead to the onset of various pathologies, 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 compartmentalization to be the key hallmarks of human health.1
A core principle of homeopathy is the stimulation of selfregulation 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 ArndtSchultz 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 inhibits). 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., vigorous 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
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homeopathically prepared signaling molecules. On one
hand, such products are deﬁned by the WHO as homeopathic 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 countries, and thereby ensure or enhance market access.
There is currently a lack of awareness and understanding
in the homeopathy community about the use and therapeutic 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, however, 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 therapeutically 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 subsequent reviews. There is also a need to further clarify and
discuss the homeopathic character and status of such products 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 to map 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 deﬁnition, because of their involvement in the activation of the
complement system via binding sites on the tail of their Yshaped 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 information inside and outside the nucleus.
Articles in peer-reviewed journals, reporting original
clinical or pre-clinical research of therapeutically used homeopathically prepared signaling molecules, such as interleukins, 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 veterinary 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 hormesis may help to explain some of the effects observed in
association with the low doses used in homeopathy, hormesis
does not entail potentization as a speciﬁc process for homeopathic 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 prepared 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/Histaminum, 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, publication year, journal, study
objective(s), type(s) of signaling molecules concerned, research 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 twoperiod crossover; double blind, comparative; double blind,
active-controlled; active-controlled); observational studies
(prospective case series; case series; prospective non-comparative cohort; prospective comparative cohort; retrospective comparative cohort; retrospective non-comparative
cohort; matched pairs); and pre-clinical studies (in vitro,
ex vivo; in vitro; in vivo).
Homeopathy
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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 conclusions 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 nonsigniﬁcant) would lead to a downgrading of one category
in the assessment of the direction of the evidence. Also, the
identiﬁcation of signiﬁcant or obvious methodological weaknesses 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 accordance with one of the recognized pharmacopoeias. 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 synthase, 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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Fig. 1 Flow diagram. Selection process for eligible papers.

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 observational). 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 psoriasis, vitiligo, rheumatoid arthritis, respiratory allergies, polycystic 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 preclinical studies were published in high impact factor journals. 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 signaling 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 the Web 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.
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IL-10 and anti-IL-1 antibody

IL-12
Interferon-γ and
Galium Heel

IL-12

IL-12, IFN-γ

IL-1β, IL-2, TNF-α, SNA

Gastroenterology
Research

Italian Journal of
Pediatrics

Journal of Cancer Therapy

Comparative Immunology, Microbiology and Infectious Diseases

Journal of Inﬂammation
Research

Cardani et al
201320

Carello et al
201721

D’Amico et al
201222
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Fiorito et al
201623

Floris et al
201835

Pre-clinical

Clinical,
experimental

Rheumatology; reducing
chronic inﬂammation

Veterinary medicine; (feline) herpes virus
infections

Oncology: non-small cell
lung CA

Dermatology: eczema

Gastroenterology: colitis

Dermatology: psoriasis

Dermatology: vitiligo

Clinical
domain/indication

Direction of
outcomea

The preparation reduced the expression of some proinﬂammatory mediators extracted from monocytes of
healthy volunteers. The contribution of the SNAs is not
clearly discussed/explained.

Randomized, blinded placebo-controlled pilot trial. After
1 year of treatment, the PCR viral assay became negative in
80% of cats on active treatment compared with none of the
cats on placebo. Clinical signs also improved more in the
active group as compared with placebo.

Low dose IL-12 modulated some of the T-cell populations in
a positive direction, but not all of the changes were superior
to the control group.

Whilst some preliminary positive results are reported, the
signaling molecules were used in conjunction with another
product, preventing the (exclusive) attribution of effects to
the signaling molecules.

An inﬂammation modulating effect was observed via a
variety of measurements. Consistency between the different outcome measures adds some conﬁdence to the ﬁnding
that these molecules may be useful in the treatment of
inﬂammatory bowel disease.

Letter to the editor, reporting that some of the signaling
molecules reduced oxidative stress in lesional ﬁbroblasts.

Preliminary ﬁndings suggesting that the four investigated
signaling molecules may be useful in the treatment of
vitiligo.

Comment
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Pre-clinical

Clinical,
experimental

Pre-clinical

Pre-clinical

Pre-clinical

IL-10, IL-4, bFGF and β-endorphin

IL-10, IL-4, bFGF and β-endorphin

Research design

Type of signaling molecule(s)

Journal of Dermatological
Science

Journal of Dermatological
Science

Journal

Barygina et al
201619

Barygina et al
201518

1st Author, year

Table 1 Summary of main ﬁndings
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IL-12, IFN-γ

Pulmonary Pharmacology
and Therapeutics

Gariboldi et al
200924
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Degenerative Neurological and Neuromuscular
Disease

Journal of Biological Regulators and Homeostatic
Agents

Lilli et al 201940

Lotti et al 201525
FGF, IL-4, IL-10, anti-IL-1

SNA-s and non-deﬁned immune
mediators

DNA, RNA, two types of SNAs

RANTES chemotactic cytokine

Journal of Biological Regulators and Homeostatic
Agents

Floris et al
201838

British Homeopathic
Journal

IL-1β, TNF-α, IL-2, SNAs targeting HLA
class I, class II, and Human IL-2

International Journal of
Rheumatology

Floris et al
202037

Jenaer et al
200039

IL-1, IL-4, IL-5, IL-6, IL-10, IL-12, IL-13,
TNF- α, TGF-β, Histaminum, SNA-HLA2

Dose–Response

Floris et al
202036

Type of signaling molecule(s)

Journal

1st Author, year

Table 1 (Continued)

Clinical, observational

Pre-clinical

Clinical, observational

Pre-clinical

Clinical, observational

Pre-clinical

Pre-clinical

Research design

Dermatology; vitiligo

Neurology; Parkinson’s
disease

Gynecology; genital
herpes

Respiratory medicine;
allergies

Dentistry; maxillary
surgery

Rheumatology; rheumatoid arthritis

Respiratory medicine;
allergies

Clinical
domain/indication

Direction of
outcomea

(Continued)

Results suggesting that the product can augment the
effects of phototherapy in patients with vitiligo.
Retrospective observational design and low patient numbers make these data preliminary.

Findings suggesting that the product can reduce oxidative
stress in an in vitro model.
Ingredients of the product are not described, making it
impossible to further assess the potential mechanism of
action.

Observational study in patients, suggesting that the homeopathic product prevented or reduced attacks in
patients with chronic recurring genital herpes. The nature
of the SNAs used is not described. Further RCTs are
necessary.

Low dose IL-12 and IFN–γ reduced bronchial hyper-responsiveness in mice, as further conﬁrmed by histological and
IgE analyses. Succussion increased the activity of the
preparation, providing support for the importance of the
potentization process.

Comparative observational study, suggesting that RANTES
C27 can downregulate RANTES levels in immuno-compromised patients undergoing maxillary surgery, with sufﬁciently high levels of RANTES at baseline. The small,
heterogeneous group of patients included in this observational study make these ﬁndings very preliminary.

The preparation reduced the clinical, serological, and histological markers of inﬂammation in mice. Highly diluted IL2 as well as SNAs targeting IL-2 appears to successfully
downregulate IL-2.

Some evidence suggesting effects on IgE-mediated inﬂammation; not all doses and effects were statistically
signiﬁcant.

Comment
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Histaminum and
cat saliva

Lung histamine and Apis melliﬁca

IL-4, IL-12

IFN-γ

Homeopathy

British Journal of Clinical
Pharmacology

Translational Oncology

International
Immunopharmacology

Journal of Biological Regulators and Homeostatic
Agents

Naidoo and Pellow 201343

No. 1/2022

Poitevin et al
198844

Radice et al
201528
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Radice et al
201429

Roberti et al
201430

Clinical, experimental

Pre-clinical

Pre-clinical

Pre-clinical

Clinical, experimental

Clinical, experimental

Pre-clinical

Research design

Dermatology; psoriasis

Oncology; colorectal
cancer

Oncology; colon
carcinoma

Respiratory
medicine/dermatology;
allergy

Dermatology; allergy

Rheumatology; rheumatoid arthritis

Gynecology;
endometriosis

Clinical
domain/indication

Direction of
outcomea

This crossover trial reports “within-group” analyses only,
and there is no indication in the data that the effect was
superior to placebo.
Apart from methodological concerns, the low number of
recruited patients does not permit reliable conclusions with
regard to the safety of the product.

SKA IFN-γ treatment was found effective but less compared
with r-IFN- γ in increasing NK cell activity, and only in cells
from non-metastatic cases.

In this in vitro, ex vivo study, enhanced production of IL-12
and Th1 polarization was seen in cells from normal donors
and early carcinoma rather than from advanced stages.
Low numbers of donors make these results preliminary.

In vitro study, demonstrating inhibition of anti-igE-induced
degranulation of basophils. These effects were only observed at particular potency levels.

Randomized placebo-controlled trial in subjects with cat
allergy, with positive results. Histaminum was used in
conjunction with another product, preventing the (exclusive) attribution of effects to histaminum.

Randomized, open-label trial in rheumatoid arthritis
patients suggesting that the homeopathic products can
help maintain low levels of disease activity. Further trials
with larger numbers of patients and longer follow-up are
warranted.

Promising effects of low dose progesterone and IL-10 alone
and in combination on multiple endometrial cell-lines,
suggesting added value of the combination.

Comment

Scoping Review of Homeopathically Prepared Signaling Molecules

IL-4, IL-10, IL-11

IL-4, IL-10, anti-IL-1 antibodies

Progesterone, IL-10

Type of signaling molecule(s)

Drug Design, Development and Therapy

International
Immunopharmacology

Journal

Martin-Martin
et al 201727

Mancini et al
201826

1st Author, year

Table 1 (Continued)
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Recombinant human FSH (rh-FSH)

Journal of Ovarian
Research

Tessaro et al
201533

Vol. 111

No. 1/2022

IL-1, IL-4, IL-5, IL-6, IL-10, IL-12, IL-13,
TNF- α, TGF-β, Histaminum, SNA-HLA2

Revue Française
D’Allergogie

Van der Brempt
et al 201142

Clinical, experimental

Pre-clinical

Clinical, observational

Pre-clinical

Pre-clinical

Pre-clinical

Pre-clinical

Research design

ENT medicine; allergic
rhinitis

Dermatology; burn injuries, chronic ulcers, etc.

Oncology; cervical cancer

Gynecology; polycystic
ovary syndrome

Gynecology; polycystic
ovary syndrome

ENT medicine; cells recovered from adenoidectomies or adenotonsillectomies

Neurology; sleep

Clinical
domain/indication

Direction of
outcomea

In this placebo-controlled pilot trial, the primary outcome
measure (rhinitis symptom score) did not reach statistical
signiﬁcance compared with placebo. Rescue medication
use, as well as a combined score, was statistically signiﬁcantly less in the active group compared with placebo.

SKA ACh positively inﬂuenced keratinocyte functions such
as cell viability, proliferation and migration, for better
wound healing. Non-kinetically activated low dose ACh did
not have the same effects.

The overall results show a clear reduction of HR-HPV
infection in the treated patients, without reaching statistical signiﬁcance.
Comparative observational study with low patient numbers
warranting the conduct of conﬁrmatory RCT.

The ﬁndings suggest that SKA FSH could attenuate some of
the characteristic of PCOS in the mouse model. However,
the effects did not mimic the effects of rhFSH, i.e., the
oocyte maturation rate.

Consistent positive effects on multiple outcome parameters, i.e. hormonal analyses, morphological evaluation of
ovaries and immunohistochemistry, suggest a possible role
in the treatment of PCOS.

The product modulated a broad range of immune cells
involved in the early immune response against respiratory
infections.
Inclusion of six other homeopathic ingredients prevents the
attribution of the treatment effects to the signaling
molecules.

This in vivo study reports signiﬁcant effects of histamine
30C compared with control on sleep patterns as measured
via EEG. Whilst demonstrating biological effects, the clinical
relevance of these ﬁndings is not entirely clear.

Comment

Abbreviations: ACh, acetylcholine; b-FGF, basic ﬁbroblasts growth factor; g-CCF, granulocyte-colony stimulating factor; IL, interleukin; IFN-γ, interferon gamma; NK-cells, natural killer cells; RANTES, Regulated onActivation, Normal T-cell Expressed and Secreted; rIFN-γ, recombinant interferon-gamma; SNA, speciﬁc nucleic acids (very short single strands of DNA molecules); SKA, serial kinetic activation; SNA-HLA-2, SNAs
targeting human leucocyte antigen type II; TGF-β, tumor growth factor β; TNF-α, tumor necrosis factor α; PCOS, polycystic ovary syndrome; ENT, ear, nose & throat.
a
Key to the directions of outcome:
¼ clearly positive;
¼ tentatively positive;
¼ uncertain; ¼ tentatively negative; ¼ clearly negative.

Acetylcholine

Cells, Tissues, Organs

Uberti et al
201734

IL-1, IL-2, IFN-α, RNA, and two types of
SNAs

Progesterone, IL-10

Journal of Reproductive
Infertility

Tessaro et al
201732

Advances in Infectious
Diseases

G-CSF, IFN-γ, IL-1β, IL-2, IL-4, IL-6 plus 6
other homeopathic ingredients

Immunology Letters

Tagliacarne et al
201831

Thomas et al
201641

Histamine

Homeopathy

Ruiz-Vega et al
200545

Type of signaling molecule(s)

Journal

1st Author, year

Table 1 (Continued)
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Table 2 Clinical indications of the studies
N studies

Clinical indication
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

Another weakness is that grading the direction of the evidence (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 positioned 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 homeopathic medicinal products.46 However, from a practical point of view, these products have undergone a potentization process involving serial dilution
alternating with kinetic agitation (referred to as releaseactivation), very similar to preparation in accordance with
the German Homeopathic Pharmacopoeia (personal communication). Despite debate over the homeopathic nature of these
products,47 most third parties point to a variety of arguments
which support the notion that these products are homeopathic.48 Some of these publications49–51 have even been retracted
after the editors realized that the products investigated were
Homeopathy
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homeopathic, in some cases even explicitly stating its homeopathic 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 signiﬁcant number of relevant papers were not 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 concerned. Little or no research has been conducted to date by
independent research groups without 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 superiority to placebo. Due to problems with the design and execution of this trial, its authors decided not to publish it
(personal communication). In all scenarios, further conﬁrmatory 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 bestestablished 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
discussion would be needed in particular on how to assess the
judgmental domains “Rationale for the choice of the particular
homeopathic medicine” and “The extent to which homeopathic 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 essential for releasing the “bioregulatory” action of these products. 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
modern pharmacology and biology. The ground is potentially
fertile for this, because the use of these signaling molecules
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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 undergone 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 pathogenetic 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 modern one that involves phenomenology as well as pathophysiological reasoning. Hahnemann himself tried to do
something similar when endeavoring to integrate the dominant (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 prepared signaling molecules to the emerging ﬁeld 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 homeopathic medicines.2,3 It is therefore important also to acknowledge 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 networks. 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, biological materials provide a key source for homeopathic medicinal 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 decades, though this fact is not well known.
• This scoping review systematically identiﬁed the available clinical and pre-clinical data for the ﬁrst time.
• A surprising volume of promising data was identiﬁed.
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• Further steps to explore the therapeutic use of homeopathically 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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