REVIEW Scientific and Practical Journal

PHARMACY &
ISSN 2307-9266 e-ISSN 2413-2241 PHARMACOLOGY

(®PAPMALMA N PAPMAKO/IOTNA)

A oreoriorpaes | [

Low-potential homeopathic medicines: historical review
and comparative analysis with allopathic
and phytotherapeutic approaches

S.K. Zyryanov'?, A.B. Strok?

1Peoples’ Friendship University,
6 Miklukho-Maklaya Str., Moscow, Russia, 117198
2City Clinical Hospital No. 24,
10 Pistsovaya Str., Moscow, Russia, 127015
3Russian Children’s Clinical Hospital — branch of the Pirogov Russian National Research Medical University,
117 Leninsky Ave., room 1, Moscow, Russia, 119571
E-mail: sergey.k.zyryanov@gmail.com

Received 10 March 2026 After peer review 20 May Accepted 05 June 2026

The relevance of the work is due to the ongoing discussion about the place of homeopathic medicines in the system of
evidence-based medicine, as well as the need to distinguish approaches to low and high dilutions.

The aim. To systematize information on the use of low homeopathic dilutions; to conduct a comparative group
characterization of low-potential homeopathic medicines with allopathic and phytotherapeutic drugs; to identify promising
areas for further research.

Materials and methods. The data was analyzed, including historical information, theoretical concepts, experimental
and clinical studies, as well as regulatory and regulatory documents. The key stages and strategies of using homeopathic
remedies in various dilutions are highlighted. The literature was searched in the electronic databases PubMed/MEDLINE,

”n

elibrary for the period from 1990 to 2025. Queries such as “low dilutions homeopathy”, “low potency homeopathy”,
“homotoxicology”, “ultra-high dilutions”, “homeopathic low potencies”, “antihomotoxic therapy” were used. The review
included original experimental studies of low-potential homeopathic medicines, clinical studies of complex homeopathic
medicines, systematic reviews and meta-analyses, historical and theoretical works on homeopathy, physico-chemical
studies of homeopathic dilutions, regulatory documents and economic reviews. The review excluded studies on high and
ultra-high dilutions without comparison with low potentials; individual clinical cases; conference abstracts; works in which
there was no clear indication of the potency used.

Results. According to the main pharmacological criteria, low-potential complex preparations occupy an intermediate
position between classical homeopathy on the one hand and allopathic/phytotherapeutic agents on the other. Their
effects may have a rational explanation within the framework of hormesis and the direct action of small doses. There are
separate RCTs demonstrating the effectiveness of complex drugs, but the overall level of evidence remains lower than for
allopathic drugs. In order to formulate definitive conclusions about the place of low-potential homeopathic medicines,
large-scale methodologically impeccable clinical studies are needed, as well as continuing the search for confirmation of
their mechanisms of action, in particular, in the field of nanopharmacology.

Conclusion. The path to the widespread use of low-potential homeopathic remedies in modern medicine lies through the
normative separation of low and high homeopathic dilutions, conducting high-quality clinical trials with rigid endpoints.
Keywords: homeopathic medicines; phytotherapy; low-potency medicines; allopathy; effectiveness; comparative analysis;
evidence-based medicine; regulatory approaches

Abbreviations: WHO — World Health Organization; WHA — World Health Assembly World Health Assembly; TKIM —
traditional, complementary and integrative medicine: OHLP — general characteristics of the drug; ADV — active ingredient;
NMR — nuclear magnetic resonance; RCT — randomized controlled trials; RSClI — Russian Science Citation Index.
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AKTYanbHOCTb PaboTbl 06ycNOBNEHA COXPAHAIOLWENCA AMCKYCCMEN O MecTe FrOMeonaTUYecKMx npenapaToB B CUCTEME
[0Ka3aTe/IbHOM MeAMLMHbI, @ TaKXKe HeobX0AMMOCTbIO Pa3rpaHUYeHNs NoAX0A0B K HU3KMM U BbICOKUM pa3BeaeHUAM.
Lenb. CucrematnusupoBatb WMHPOPMALMIO O TMPUMEHEHUM HU3KUX TFOMEOMNATUYECKUX pPa3BeAeHui; npoBecTu
CPaBHUTE/IbHYIO TPYMNMOBYHO XapaKTEePUCTUKY HU3KOMOTEHLMPOBAHHbIX FOMEONATUYEeCKMX NPEenapaToB C a/onaTMYeckumm
1 duTOTEPaANEBTUYECKMMM NpenapaTaMm; onpeaenmnTb NepcnekTMBHbIe HanpaBneHua Aaa AafbHeNWnX nccaesoBaHmin.
Martepuanbl u metoabl. OcylwecTBNeH aHa/ivM3 [AaHHbIX, BK/AYAKOLWMA UCTOPUYECKME CBEAEHUA, TeopeTuveckue
KOHLLEMNUMUW, SKCNEePUMEHTaIbHbIE U KAMHUYECKME WCCNefOBaHWA, a TaKKe HOPMaTMBHO-MPABOBble W pPerynaTopHble
LOKYMEHTbl. BblgeneHbl KawoyeBble 3Tanbl M CTpaTerMm MNPUMEHEHUA TOMEOMaTUYECKMX CPeacTB B Pas/IMYHbIX
pasBegeHuax. MOUCK AuTepaTypbl MPOBOAMU/CA B 3/7EKTPOHHbIX 6a3ax PubMed/MEDLINE, eLIBRARY 3a nepuog c
1990 no 2025 rr. Ucnonb3oBanucb Takme 3anpocbl, Kak «low dilutions homeopathy», «low potency homeopathy»,
«homotoxicology», «ultra-high dilutions», «romeonaTMyeckne HU3KME MNOTEHLMM», KAHTUTOMOTOKCMYECKAA Tepanuar.
B 0630p BKAHOYANUCb OPUTMHAMbHbIE 3KCNEPUMEHTANIbHbIE WCC/EA0BAaHUA HU3KOMOTEHLMPOBAHHBIX FOMEONaTUYECKUX
npenapaTos, KJAWHUYECKME WUCCNef0BaHUA KOMMIEKCHbIX FOMeOMNaTUYeCcKMX MpenapaTos, cucTemaTMyeckue 0630pbl U
MeTaaHan3bl, UICTOPUYECKME U TEOPETUYECKME PaboTbl, NOCBALWEHHbIE FOMEOoNaTnn, GU3NKO-XMMUYECKNE UCCea0BaHNA
romeonaTuyecknx pasBeAeHUN, PerynaTopHble [AOKYMEHTbl WM 3KOHOMM4Yeckue o0630pbl. M3 o063opa wMcKaoYanucb
nUccnefoBaHMA, MNOCBALWEHHbIE BbICOKMM W CBEPXBbICOKMM pa3BefeHUAM 6e3 CpaBHEHMA C HU3KMMW MOTEHLMAMMU;
OTAENbHbIE KNMHUYECKME C/lydaun; Te3ucbl KoHdbepeHuui; paboTbl, B KOTOPbIX OTCYTCTBOBANO YETKOe YyKasaHue Ha
MCMNO/Ib30BaHHYH MOTEHLMIO.

Pesynbtatbl. 10 OCHOBHbIM (APMaAKONOTMHECKUM KPUTEPUAM HU3KOMOTEHLMPOBAHHbIE KOMMIEKCHble npenapaTtbl
3aHMMAIOT MPOMEXKYTOYHOE MOJIOKEHME MENKAY KNACCMYECKOM TOMEOonaTMen C OAHOM CTOPOHbI M annonatmyeckumu/
duUTOTEPaANEBTUYECKMMM CcpeacTBaMU C Apyrok. Ux addekTbl MoryT MmeTb pauMoHanbHOe O6bACHEeHME B pamKax
ropmesnca M npAMOro aenctsua manbix [o3. CyuwiectBytoT oTgenbHble PKU, apemoHcTpupyowme 3¢GPeKTMBHOCTb
KOMM/IEKCHbIX NpenapaTos, 04HAKO 06LLMI YPOBEHb AOKA3aTeNIbCTB OCTAETCA HUMXKE, YeM A/1A aN0NaTUYECKUX NpernapaTos.
Ona  GopMynMpPOBKM OKOHYATENbHbIX BbIBOAOB O MeCTe HMW3KOMOTEHLMPOBAHHbIX TOMEOMNaTUYECKUX MNpenapaTos
HeobxoaMMbl MacluTabHble MeTOA0N0TMYEeCcKN be3ynpeyHble KAMHUYECKME NCCea0BaHNUA, @ TaKKe NMPOAO/IKEHNE MOUCKOB
NOATBEPKAEHUA UX MEXAHM3MOB AEMUCTBUA, B YaCTHOCTM, B 06/1acTU HaHOAPMaKOIornu.

3akntoyeHue. lNyTb K LWIMPOKOMY MPUMEHEHWUIO HW3KOMOTEHLMPOBAHHbBIX FOMEOMNaTUYeCKUX CPeacTB B COBPEMEHHOMN
MeAULUHE NIeXUT Yepe3 HOPMATUBHOE pasfefieHne HU3KMX WM BbICOKMX FOMeOonaTUYecKMx pas3BedeHui, nposeaeHue
KauyecTBEHHbIX KAMHUYECKUX UCCNeS0BaHUM C }KECTKUMMU KOHEYHbIMU TOYKaMU.

KnioueBble cnoBa: romeonaTMyeckue npenapatbl; ¢UTOTEpanuA; HW3KOMOTEHLMPOBAHHbIE MNpenapaTtbl; anjonaTus;
30 dEKTUBHOCTb; CPAaBHUTE/NbHbIN aHaNU3; AOKa3aTe/lbHas MegULMHA; HOPMATUBHbIE NOAXOAbI

Cnucok cokpaieHuit: BO3 — BcemupHas opraHmsaums sgpaBooxpaHeHusa; WHA — World Health Assembly BcemupHas
accambnes 3apaBooxpaHeHus; TKUM — TpaauumMoHHasA, KOMNIeMeHTapHasa U MHTerpatuBHas meguumHa; OX/1M — obuwan
XapaKTepUCTUKa JieKapcTBeHHOro npenapata; A[lB —akTuBHoe ageinctBytowee BelwectBo; AMP — agepHO-marHUTHbIN
pe3oHaHc; PKU — paHAOMM3MPOBaHHble KOHTpoaupyemble uccneposaHua; PUHLL — Poccuickuii MHAEKC Hay4yHOro
LMTUPOBaHMA.
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INTRODUCTION

Modern clinical pharmacology and regulatory
practice face a complex dilemma related to
homeopathic  medicines.  Currently, the very

classification of a drug as homeopathic raises many
questions for a significant portion of physicians and
hinders the further use of these agents in clinical
practice. This position is entirely understandable and
justifiable concerning ultra-high dilution (potency)
medicines, whose mechanism of action is inexplicable
from the standpoint of classical pharmacokinetics and
molecular biology, which causes justified scientific
skepticism [1, 2]. On the other hand, there is an
extensive body of low potency homeopathic remedies
(below D8 / C2) containing measurable and often
pharmacologically significant amounts of active
substances that are used in clinical practice [3, 4].
This fact creates terminological, methodological, and
regulatory confusion and complicates the adequate
assessment of their efficacy, safety, and potential
interactions. A recent systematic review by P.M.
Herman et al. (2025) revealed significant shortcomings
in the quality of research in the field of homeopathy
(42 % of analyzed randomized clinical trials (RCTs) had
a high risk of systematic error, and 79 % of studies
lacked safety data), indicating the need to improve
methodological approaches to conducting research [5].
The presented data suggest a persistent gap between
clinical practice and the requirements of evidence-
based medicine.

The search for research strategies that reflect
the therapeutic principles of homeopathy and
meet the standards of modern science [6] is also
ongoing.

A systematic review by P. Soni et al. (2025),
covering the period from January 2020 to December
2025, highlights contemporary studies confirming the
clinical and pharmacological rationale of homeopathic
pharmacy [7]. The authors concluded that to expand
the role of homeopathy, it is necessary to strengthen
analytical standardization and conduct well-designed
clinical studies using methods such as chromatography
and spectroscopy (including UV spectrophotometry).
At the same time, the development of double-
blind RCTs for ultra-diluted medicinal products is a
methodologically complex task, as is the creation

of pharmacokinetic models for substances whose

concentration exceeds measurable molecular
concentration. Differences in preparation methods
238

and the absence of generally accepted quality control
standards further limit reproducibility across different
laboratories and institutions. Addressing these issues
requires interdisciplinary  collaboration  between
specialists in homeopathy, pharmacologists, chemists,
and clinical researchers [7].

The relevance of the aim is due to the need for
a clear scientific and legal distinction between two
classes of agents—ultra-high dilution medicines and
low-potential medicines—as well as the need to
develop a differentiated, evidence-based approach to
evaluating low-dilution medicines. This work provides
a historical analysis of the development of homeopathy
using medicines,

low-potential systematizes

the theoretical foundations and classification of
homeopathic dilutions, and performs a comparative
analysis of low homeopathic dilutions, allopathy, and
phytotherapy based on key pharmacological criteria.
The article discusses existing contradictions, limitations
of the evidence base for the use of homeopathic
remedies, and identifies promising directions for future
research in homeopathy.

THE AIM. To systematize data on low-potential
medicines and formulate reasoned
about the

modern medicine. To conduct a comparative group

homeopathic

conclusions place of this group in
characterization  of
with
medicines and to identify promising directions for

low-potential  homeopathic

medicines allopathic and phytotherapeutic

further research.

MATERIALS AND METHODS

An analysis of data was carried out, including
historical information, theoretical concepts,
experimental and clinical studies, as well as regulatory
documents, to form a comprehensive understanding
of low-potential homeopathic medicines. Key stages
and strategies for the use of homeopathic remedies in
various dilutions were identified.

A literature search was conducted (first query in
October 2025; last query in December 2025) in the
databases PubMed / MEDLINE, eLIBRARY (publications
in journals and collections included in the RSCI system)
for the period from 1990 to 2025. The following search
queries and their combinations were used: “low
dilutions homeopathy”, “low potency homeopathy”,
“homotoxicology”, “ultra-high dilutions”. Additionally,
information on the given topic was searched within the

reference lists of found publications, and regulatory
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documents were analyzed. The review included original
experimental studies of low-potential homeopathic
medicines, clinical studies (randomized controlled
trials, observational studies, case series) of complex
homeopathic medicines, systematic reviews and
meta-analyses evaluating the efficacy of homeopathic
medicines, historical and theoretical works dedicated
to homeopathy and homotoxicology, physicochemical
studies of homeopathic dilutions (spectroscopy;
electron microscopy; NMR), and regulatory documents.
Preference was given to publications in English and
Russian. Studies on high and ultra-high dilutions were
excluded from the review if they did not include a
comparison with low potencies; individual case reports
without a control group; publications with limited
full-text access; conference abstracts; dissertations,
patents, grants, and works where the potency used was
not specified.

The search query “low dilutions homeopathy”
in  PubMed / MEDLINE

“low potency homeopathy” yielded 43 publications;

yielded 80 publications;

“homotoxicology” yielded 13 publications (from 1990
to 2025). Of these, 92 publications were excluded—
duplicates and works not relevant to the topic under
consideration. The remaining 44 works were included in
the review. In eLIBRARY, the query «romeonatuyeckme
270
235
after exclusion according to the exclusion criteria,

HU3KMEe  noTeHuuu»  yielded publications;

«romoTOoKcuKonormay  yielded publications;

12 publications were selected for the review.

RESULTS

Historical review of homeopathic remedies

Homeopathy was founded by Dr. Samuel Christian
Hahnemann in the late 18th century. Over time, it
became one of the most frequently used forms of
alternative medicine in Europe and the USA. It is based
on the principle of “like treats like” or “similia similibus
curentur,” according to which highly diluted substances
that cause symptoms similar to those produced by
these substances in healthy individuals are used for
therapeutic purposes [8-10]. The method is based on
two fundamental principles: the principle of similarity
and the principle of dilution [2]. Homeopathy is
among the top ten most frequently practiced forms of
complementary and alternative medicine worldwide [8,
11]. Its prevalence varies between countries, reaching,
according to some data, 24-71.3 % [2].

The widespread use of low homeopathic dilutions

Tom 14, Beinyck 3, 2026

in clinical practice became possible due to the
formation of the paradigm of “complex” homeopathy,
which, unlike classical homeopathy, is based on creating
fixed combinations of drugs with clear therapeutic
indications aimed at correcting the functions of specific
organs and systems. A key role in its development
was played by the German company HEEL GmbH,
founded in 1936 by physician Hans-Heinrich Reckeweg
(1905-1985) [12].

Reckeweg, drawing on Hahnemann’s ideas and
mid-20th-century toxicology knowledge, developed
the theory of homotoxicology. According to this theory,
diseases are considered protective reactions of the
body to toxins (homotoxins), and treatment should
stimulate the drainage and excretory systems. This
theory led to the creation of complex antihomotoxic
drugs—fixed combinations of low and medium
dilutions of various substances selected to act on
specific organs or systems, rather than on the patient’s
overall symptom complex [12, 13].

By the mid-20th century, several competing and
complementary centers of production and ideology in
the field of low dilutions and complex homeopathy had
formed. For example, the German school (HEEL, DHU,
Schwabe) focused on the theory of homotoxicology,
drainage, organotropic effects, and injectable forms;
the French school (Boiron, Dolisos) emphasized clinical
practice, convenient forms (granules), and widespread
distribution

Soviet / Russian school (Mater Medica, etc.) focused

through general practitioners; the
on original scientific research in the field of ultra-low
doses, adaptation to the local market, and clinical
needs.

This diversity of approaches and commercial
strategies has led to the global phenomenon we
observe today: low-potency complex homeopathic
medicines have become an integral part of the over-
the-counter market and the arsenal of many physicians,
especially in Europe and Russia [14].

The  World Health (WHO)

includes homeopathy in its strategy for Traditional,

Organization

Complementary, and Integrative Medicine [8]. The
Global Strategy on Traditional Medicine for 2025-2034,
adopted at the 78th World Health Assembly in May
2025 (WHA78(14)), envisages a world where everyone
has universal access to people-centered traditional,
complementary, and integrative health care (TCIH),
contributing to the attainment of the highest possible
level of health and well-being [15].
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In Russia, the application of homeopathic methods
is regulated by Federal Law No. 61-FZ of April 12, 2010
(as amended on July 23, 2025) “On the Circulation
of Medicinal Products.” According to the instructions
for the medical use of homeopathic medicines, there
are no restrictions on their prescription by physicians
patients with
corresponding diseases, which is legally enshrined

as complex pharmacotherapy for

by the Ministry of Health of the Russian Federation
in the current order No. 335 of November 29, 1995
“On the Use of the Homeopathic Method in Practical
Healthcare”.

Thus, identified
development of low-potency homeopathic medicines:

four stages can be in the

e Stage 1. Late 18th century—early 20th century:
The founding of homeopathy by

e Samuel Hahnemann, who formulated two

basic principles: similarity and potentization

[8-10].

prescriptions were predominantly used, and

During this period, individual
dilutions were low to medium.

e Stage 2. Mid-20th century: The formation
of the paradigm of complex homeopathy, in
which the German company HEEL played a key
role in its development, and the development
of Reckeweg’s theory of homotoxicology.

e Stage 3. Second half of the 20th century:
Global

medicines and the formation of national

spread of complex low-potency
schools — German, French, Soviet / Russian.
e Stage 4. Late 20th—early 21st century: Inclusion
of homeopathy within regulatory frameworks.
The key result of the historical analysis is the
identified
homeopathy to

evolution from classical individualized

standardized organotropic
combinations, which has led to a regulatory paradox
where drugs with pharmacologically significant
doses of active substances are

homeopathic [3, 12, 13].

regulated as

Theoretical foundations

of homeopathic dilutions

The key process in the creation of a homeopathic
medicine is potentization, i.e., dynamization—the
sequential dilution of the initial substance (mother
tincture) combined with vigorous shaking [9, 10]. It is
believed that this releases the “dynamic” therapeutic
energy of the substance. The main dilution scales are

divided into decimal (D or X) : a 1 : 9 dilution at each

240

step (1D =1:10, 2D =1:100), centesimal (C): a1:99
dilution at each step (1C = 1 : 100, 2C = 1 : 10,000),
introduced by Hahnemann; and the LM (Q)
scale : a 1 : 50,000 dilution at each step, developed
by Hahnemann in a later period.

Currently, there is no single international or Russian
regulatory document that legally enshrines a clear
division of homeopathic potencies into low, medium,
and high. The boundaries are conventional and vary
depending on the source. Some authors indicate that
dilutions above D24 and C12 are formally sub-molar, as
they lack molecules of the initial substance [16]. Others
distinguish low (decimal up to centesimal 12), medium
(from centesimal 12 up to centesimal 30 or 50), and
high (above centesimal 50) dilutions [17]. According
to some authors, homeopathic remedies with high
doses of active substances are C2—C3; medium doses
are C4, C5 to C12; and high dilution medicine are
homeopathic dilutions exceeding Avogadro-Loschmidt’s
constant [18]. D. Csupor et al. propose dividing all
homeopathic medicine into two main classes: potent
(with extremely high dilution and low dosage) and
weak-acting, or (dosage
close to or equal to allopathic) [3]. The authors of
a major systematic review (H.). Hamre et al., 2023)
identified two ranges of homeopathic potencies:
low (less than C1 or less than D24) and high (greater
than or equal to C12 or greater than or equal to D24)
[19]. A summary classification can be presented
as follows:

Classification of potencies

e Low

even mother tinctures

D1-D3 / C1-C2)
potencies contain molecules of the initial

(mother tinctures,

substance in concentrations accessible for
physicochemical analysis. The effects of such
drugs may be related to direct pharmacological
action [4].

(D4-D12 / C3-C6)
molecules, but in

e  Medium theoretically

contain very low
concentrations. Their action is determined by
the underlying hypothesis of hormesis [10].

e High and D23 / C12)

potencies exceed the Avogadro limit, making

ultra-high  (above
the presence of at least one molecule of the
initial substance extremely unlikely. Explaining
the presumed effects requires alternative
(often scientifically questionable) models, the
main ones being the hypotheses of “water
memory”,  nanoparticles, and

effects [20, 21].

quantum
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Analysis of Low Homeopathic Dilutions,

Allopathy, and Phytotherapy

In a systematic review published in 2013, D.
Csupor et al. compared an allopathic herbal medicinal
product and a homeopathic medicine containing
an undiluted mother tincture based on the same
plant [3]. Two products (allopathic herbal medicine
and homeopathic product) containing Vitex agnus-
castus extract were analyzed using high-performance
liguid chromatography with a diode-array detector
for agnuside and casticin content. The agnuside
content in the allopathic product was 4 times higher
(100.82 vs. 25.19 pg in the homeopathic one), while the
amount of casticin showed no statistically significant

difference (42.95 pg and 47.03 pug, respectively.
The correlation coefficient (R?) was 0.9994). The

that
substances

authors concluded homeopathic medicines

containing active in allopathic doses
should be treated the same as allopathic drugs in
terms of quality assurance and pharmacovigilance.
The

of active ingredients in allopathic dosage in the

experiments demonstrated the presence
homeopathic medicine, highlighting the contradiction
between the principles of classical and modern
homeopathy.
Table 1

pharmacological features of homeopathic dilutions,

illustrates the differences in key

allopathy, and phytotherapy.

Table 1 — Pharmacological characteristics of low homeopathic dilutions with allopathy and phytotherapy

Criterion Low-Potency Homeopathy

Classical Allopathy

Phytotherapy (Standardized
Extracts)

In vitro mechanism of action studies
[22-25] are available, as well as
transcriptome-level studies [26].
Organotropic, drainage, and regulatory
effects are claimed. There are also drugs
for which the actual mechanism is often
unclear.

Mechanism of
action

Clearly defined: interaction
with receptors, enzymes, and
ion channels [27].

Action of a complex of bioactive
substances (alkaloids, flavonoids,
etc.) on multiple targets [28].

Concentration
of Active
Pharmaceutical
Ingredient (API)

From trace (nanolevel) to
pharmacologically significant (mother
tinctures) [3].

High, precisely dosed,
sufficient to saturate targets
[29].

High, but variable; depends on
the extract. Standardized by
marker compounds [30].

Evidence Base  Mixed. Double-blind placebo-controlled
RCTs exist for individual complex drugs
[31-34], but the overall level of evidence
is lower than for allopathy [19]. For some

drugs, studies are methodologically weak.

“Gold standard”—
randomized double-blind
placebo-controlled RCTs with
hard endpoints [1].

The number of RCTs is growing,
but soft endpoints are often used.
Traditional experience of use
plays a significant role [35, 36].

Functional disorders, chronic conditions,
pathogenetic, supportive, and drainage
therapy, often in complex treatment [4].

Typical Use

Etiotropic and symptomatic
treatment of acute and
chronic diseases [37, 38].

Prevention, treatment of
chronic conditions, mild
functional correction (e.g., sleep
improvement, mild sedative
effect) [39, 40].

Note: RCT — Randomized Clinical Trial.

DISCUSSION

Contradictions, limitations, and prospects

Several main contradictions can be identified in
the use of low-dilution homeopathic medicines. Firstly,
a regulatory paradox arises: medicines containing
pharmacological doses of APl (mother tinctures) are
regulated as homeopathic, not medicinal products,
which weakens the requirements for the evidence
base and pharmacovigilance. This raises a number
of questions for the scientific community regarding
the adequate assessment of their efficacy, safety,
potential drug interactions, and legal regulation [3].
Secondly, scientific heterogeneity: studies mix high
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and low dilutions, individual and complex approaches,
making meta-analyses uninformative. The effect of low
dilutions can be masked by the placebo effect from high
ones.

Limitations of existing studies: most studies on low
dilutions are in vitro studies, observational studies, or
small RCTs with a high risk of systematic error. Overall,
there is a lack of large, well-designed pragmatic studies

comparing complex low-potency medicines with
standard therapy for specific nosologies.
However, there are high-quality placebo-

controlled, double-blind RCTs with proven clinical
efficacy in certain pathological conditions [31-34],
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observational studies in real clinical practice with large
patient cohorts [41-45], supported by studies of the
mechanism of action at the transcriptome level [26, 46]
and mediators [47-51].

An active-controlled RCT compared the efficacy
of Traumeel S in a topical dosage form for the
treatment of acute ankle ligament sprains [31]. The
study showed that in acute ligament sprains (grades
1 and 2), after 7 days of treatment, Traumeel S was not
inferior to diclofenac (1% gel) in improving ankle joint
function and reducing pain. After 6 weeks, all patients
experienced complete pain relief and restoration of
joint function.

Studies of some complex low-potency medicines
have been included in independent systematic reviews
as having a high level of evidence and quality of
execution [32, 52]. One systematic review showed that
intra-articular administration of complex homeopathic
medicines Traumeel®S and Zeel®T in the treatment of
osteoarthritis of the knee and hip joints demonstrated
therapeutic potential at week 6 compared to placebo
(SMD: -0.42, 95 % confidence interval: -0.71 to -0.11,
probability of achieving moderate therapeutic efficacy
63.5 % according to one study). However, the authors
note that the long-term efficacy of the drugs has not
been studied.

The study of the mechanisms of action of
homeopathic medicines, along with studies of
allopathic drugs, has become possible in modern
realities due to the development of technologies
and equipment, which is gradually filling the gaps in
the evidence base for complex low-dose medicinal
products [53, 54].

In an analytical study by S. Duller et al. (2026),
a chemical characterization of the low-dose multi-
component medicines Neurexan®, containing extracts
of Passiflora incarnata L., Avena sativa L., Coffea
arabica L., and zinc isovalerate, was performed. Using
UPLC-HR-MS and LC-MS / MS methods, flavonoids
(vitexin, isovitexin, orientin, apigenin, etc.), alkaloids
(caffeine, trigonelline), and caffeic acid were identified
in the drug. Quantitative determination showed a
vitexin content of 0.95-2.11 ng/tablet and isovitexin
content of 3.94-11.5 ng/tablet. The authors conclude
that Neurexan® has a complex multi-component
composition, including compounds with potential
activity against stress and sleep, which requires further
research into their functional role [55].

In another analytical study by A. Dunkel et al.
(2026), a comprehensive chemical characterization of
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the low-dose multi-component medicines Vertigoheel®,
containing Anamirta cocculus L., Conium maculatum L.,
Ambra grisea, and Petroleum rectificatum, was
performed. Using UHPLC-TOF-MS / MS methods,
68,622 molecular identified,
t-SNE and ClassyFire classification showed structural

features were and
diversity of the components. Using targeted
UHPLC-MS / MS, 8 marker compounds (two for each
ingredient) were quantitatively determined, including
picrotoxinin, coniine, ambrinol, and mercaptostearic
acid. Their content in drops and tablets varied from
0.0001 to 90.6 pg/L (or ug/g) with low inter-batch
variability. The authors conclude that Vertigoheel®
retains characteristic compounds from the original
ingredients, and the developed protocol is suitable
for the quantitative analysis of neuroactive markers
and can be used in subsequent studies of mechanisms
of action [56].

Potential fields for study

In 2019, A. Tournier et al. [20] published the results
of an analysis of experimental data on the empirical
evidence of specific physicochemical properties of
homeopathic medicines and the identification of the
most promising experimental methods for future
research.

The authors identified NMR, optical spectroscopy,
and electrical impedance measurement as the
most effective methods for confirming the specific
physicochemical properties of homeopathic
medicines [20].

Currently, research is ongoing to study the
mechanism of action of homeopathic medicines.
The drop evaporation method [53], ultraviolet and
spectroscopy  (UV-VIS),

electron microscopy are widely used methods for

visible and transmission
characterizing homeopathic medicines at ultra-low
concentrations [20].

P.S. Chikramane et al. (2010) used
transmission / scanning electron microscopy to show
that the original nanoparticles are preserved in 6
different commercial homeopathic medicines from
two different manufacturers at dilutions C6, C30, and
C200 [21]. To identify physical differences between
potentiated drugs and placebo at the beginning
of the 21st century, thanks to nanotechnological
developments, numerous experiments have been
conducted using a powerful signal
method — Raman spectroscopy [54]. Studies have

shown differences in the spectra of homeopathic

amplification
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different
significant structural changes were detected in the

medicines at potencies. For example,
Raman spectra of homeopathic medicines of Baryta
Muriaticum (3X, 6X, and 12X) compared to a control
sample of lactose (saccharum lactis), confirming
the presence of Baryta Muriaticum in the sample.
Using a linear regression model to assess the quality
of fit, R, values were obtained (0.6 for 3X, 0.6 for 6X,
0.8 for 12X), indicating the effectiveness of Raman
spectroscopy in detecting Raman shift variability (cm™).
Raman spectra of the drugs and their medium (90%
ethanol) were also obtained in the wavenumber
range of 2600-3800 cm™. The ratio of intensities
at vibrational frequencies between 3200 and
3420 cm™ (R1) and between 3620 and 3420 cm™ (R2)
was calculated for each drug and the control sample.

The study of the effect on the transcriptome
reveals the points of action of multi-component
medicine, explaining their systemic effect [26, 46].

The study of the action of low-dose multi-
component medicinal products at the mediator level
demonstrated their effect in the considered links of
pathogenesis.

For instance, in one study on adult male mice,
the efficacy of Spascuprel® was investigated using
an experimental model of electroconvulsive muscle
rigidity. The study showed that during myostimulation
in mice, the pain threshold decreased by 51.7 %
(p < 0.05). Administration of Spascuprel® and tizanidine
increased the pain threshold by 61.4% (p < 0.05) and
55.0% (p < 0.05) respectively, compared to the negative
control group. Administration of purified water had
no significant effect on the change in pain threshold in
mice [47].

In an model of

experimental study on a

LPS-induced inflammation in rats, the mechanisms

of action of the multi-component preparation
Viburcol® were investigated. The study showed
that the use of Viburcol® under conditions of

LPS-induced inflammation in animals of both sexes
was accompanied by a significant decrease in
pro-inflammatory IL-2 (by 19.5-28.6 %, p < 0.05)
and an increase in anti-inflammatory IL-10
(by 46.9-51.7 %, p < 0.05), a decrease in
(by 18.3-37.2%, p < 0.05)
(tendency),

malondialdehyde and

medium molecular weight molecules

indicating a decrease in the intensity of the systemic
inflammatory  response, oxidative stress, and
endogenous intoxication. A significant decrease

in prostaglandin E2 (by 23.4-27.4%, p < 0.05) and
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peroxynitrite (by 37.8-43.0 %, p < 0.05) in brain tissue
pathogenetically justifies the antipyretic effect of the
preparation. An increase in endothelial nitric oxide
synthase (by 14.3-17.8 %, p < 0.05) and cGMP (by
12.7-23.7%, p < 0.05) with a decrease in iINOS and
peroxynitrite content in smooth muscles explains the
antispasmodic effect of Viburcol®. Thus, the multi-
component preparation Viburcol® exerts a complex
anti-inflammatory, antioxidant, antipyretic, and
antispasmodic effect, mediated by the modulation of
the nitroergic system and cytokine profile [48].

In another experimental study conducted on a
model of pneumococcal respiratory infection in rats,
the efficacy of the immunomodulatory preparation
Engystol® was investigated. Course administration of
the preparation (21 days) reduced neurological deficit
by 47.2% (p < 0.05) on day 21. Engystol® reduced
levels of pro-inflammatory cytokines: IFN-y—3.5-6.0
times lower than control (p < 0.05), IL-6, IL-8—5-7
times lower, while increasing anti-inflammatory IL-10
by 156% (p < 0.05). According to flow cytometry data,
the preparation reduced T-cell hyperactivity (CD3, CD4,
CD25), apoptosis markers (CD95), and vascular wall
inflammation (HLA-DR, CD54) to levels comparable to
intact animals. The author concludes that Engystol®
is effective as an immunomodulatory and detoxifying
agent for respiratory pathology, reducing systemic
inflammation while maintaining an adequate immune
response [49].

Similar studies in the future may shed light on the
mechanisms of action of low-dilution homeopathic
medicines, improving treatment methods and the
integration of multi-component low-dose medicines
into mainstream medical practice [38].

Low-potency complex homeopathic agents

using HEEL medicines as an example.

Homeopathy or medicinal products?

The paradox of the question’s formulation lies
in the fact that all HEEL medicines presented on the
Russian market are registered by the Ministry of
Health of the Russian Federation under the procedure
applied to allopathic medicinal products. This fact is
explained by the fact that they are positioned with
specific therapeutic indications and contain active
components in low homeopathic dilutions, at which
guantitative determination of trace amounts of
initial substances is possible using modern analytical
methods [55, 56]. HEEL products undergo full state
registration, which allows the company to confirm
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the efficacy of its medicines in accordance with the
principles of evidence-based medicine and include
them in the clinical recommendations of the Ministry
of Health of the Russian Federation alongside allopathic
drugs?.

In recent years, particular attention has been
paid to elucidating the mechanisms of action of low-
dose, multi-component HEEL medicines. Publications
demonstrate the influence of these drugs on
inflammation resolution, cytokine pathway modulation,
and epigenetic markers, as highlighted by recent
reviews and experimental studies [47-49].

Interpretation:

e In terms of production technology,
HEEL products belong to low-potency
homeopathy.

e In terms of quantitative substance content and
the volume of preclinical / clinical data, the
presented drugs meet the requirements for
conventional medicinal products.

e The existence of a multi-level experimental
base (from molecular to clinical) brings them
closer to allopathic pharmacotherapy than
to “classical” homeopathy with ultra-high

dilutions.
Consequently, HEEL products occupy an
intermediate  niche:  formally -  low-potency
homeopathic medicines, in practice — medicinal

products with confirmed clinical efficacy and multi-level
preclinical validation.

Despite skepticism from the perspective of classical
pharmacology, homeopathy and homotoxicology
continue to be widely used worldwide. According
to pharmacological

criteria, low-potency complex

medicines  occupy an intermediate  position

between classical homeopathy on one hand, and

! Respiratory syncytial virus infection in children. Clinical
recommendations. Clinical Guidelines Classification; 2025. Available
from: https://cr.minzdrav.gov.ru/preview-cr/943_1. Russian

allopathic / phytotherapeutic agents on the other.
Modern data, including systematic reviews of clinical
studies and fundamental physicochemical research on
low-potency homeopathic medicines, indicate their
varied efficacy and suggest the presence of certain
biological and physicochemical effects that require
further study. Criticism of the method in academic
literature is less intense than in the public sphere. For
definitive conclusions, large-scale, methodologically
impeccable clinical studies are necessary, as well
as continued research into mechanisms of action,
the field of
Currently, a number of studies have been published

particularly in nanopharmacology.
on the mechanism of action of certain medicines,
and clinical studies have shown the efficacy of
complex medicinal products and helped understand
their points of application in various pathological
conditions [15-19]. Due to their composition and
mechanisms

of action, low-potency homeopathic

medicines, especially complex ones, deserve
independent and unbiased study within the framework
of evidence-based medicine. Historically, they have
evolved from classical homeopathy to a pragmatic,
organotropic model. Theoretically, the effects of low-
potency medicines may have a rational explanation
within the framework of hormesis or the direct action
of small doses, which distinguishes them from ultra-
high dilutions. In a comparative aspect, they occupy an
intermediate position, but their regulatory status often
does not correspond to their actual composition and

potential risk.

CONCLUSION

Thus, the path to integrating rational elements of
low-potency homeopathy into modern medicine lies
through clear regulatory separation from high dilutions,
conducting high-quality clinical studies, and revising
regulatory frameworks towards greater transparency
and justification.
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