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ABSTRACT/BACKGROUND 

Homeopathy operates on ultra dilute principles, yet clinical effects are observed. This review explores possible 

physiological and molecular mechanisms. 

Methods: Narrative review integrating physiology, molecular biology, and biophysics evidence to analyze 

mechanisms underlying homeopathic potencies. 

Results: Findings suggest low-dose homeopathic remedies can trigger hermetic adaptive responses, modulate 

gene expression, and interact with cellular signaling. Nanostructures and electromagnetic coherence in 

potentized solutions may facilitate information transfer. 

Conclusion: Homeopathic potencies may act as informational regulators influencing systemic adaptive 

responses. Future research using multi-omics and biophysical methods is recommended. 
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INTRODUCTION 
 

Homeopathy, a therapeutic system founded by Samuel Hahnemann in the late eighteenth century, is based on 

the principle of Similia Similibus Curentur—the idea that a substance capable of producing symptoms in a 

healthy individual can relieve similar symptoms in the diseased state when administered in highly diluted form 

[1]. Despite its long clinical use and wide global practice, the scientific basis of homeopathic potencies continues 

to be debated within the biomedical community. The apparent paradox of biological activity in preparations 

diluted beyond Avogadro’s limit challenges conventional pharmacological understanding and invites 

examination through the lens of modern physiology and molecular science [2]. 

 

Recent advances in nano science, biophysics, and systems biology have generated renewed interest in exploring 

how ultra dilute solutions might interact with living systems. Experimental evidence has shown that 

succussion—the vigorous shaking involved in homeopathic potentization—can generate nanostructures or alter 

solvent organization, potentially leading to subtle but measurable biological effects [3,4]. At the same time, 

physiological mechanisms such as hormesis, adaptive homeostasis, and cellular signal amplification provide a 

theoretical framework through which these low-intensity stimuli might influence complex regulatory networks 

[5]. 

 

From a physiological viewpoint, the human body functions as a self-organizing system governed by continuous 

feedback loops between molecular, cellular, and systemic levels. Even minimal perturbations can initiate 

cascades of adaptive responses, particularly within stress, immune, and neuro endocrine pathways. 

Understanding homeopathic potencies within this regulatory context may therefore help reconcile empirical 

clinical observations with mechanistic models grounded in established physiology. 
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This review aims to synthesize current scientific evidence and conceptual models that describe how homeopathic 

potencies could interact with biological systems at cellular and molecular scales. By integrating findings from 

biophysical, biochemical, and physiological research, the paper seeks to identify plausible mechanisms, highlight 

existing gaps, and propose directions for future interdisciplinary investigation. 

 

Concept of Potentization in Homeopathy 

 

The process of potentization is central to homeopathic pharmacology and distinguishes it from conventional drug 

preparation. It involves serial dilution and succussion, or vigorous mechanical agitation of the solution after each 

dilution step [6]. Hahnemann postulated that this process not only removes toxic effects of crude substances but 

also activates their dynamic potential, enabling them to act on the organism’s regulatory mechanisms [7]. 

 

Several studies have demonstrated that mechanical agitation and serial dilution can alter the nanostructure and 

physicochemical properties of water–ethanol solutions. Using transmission electron microscopy (TEM) and 

inductively coupled plasma–mass spectrometry (ICP–MS), researchers have identified nanoparticulate remnants 

of the starting material even in extremely high dilutions [8,9]. These nanostructures are hypothesized to serve as 

information carriers, capable of interacting with biological macromolecules through surface charge, 

electromagnetic fields, or hydrogen-bonding networks [10]. 

 

In addition to nanoparticle formation, potentization appears to induce specific changes in solvent organization. 

Spectroscopic studies have revealed alterations in hydrogen bonding, dielectric properties, and ultraviolet 

absorption spectra of homeopathic preparations compared to controls [11, 12]. These findings suggest that 

succussion may imprint a unique structural or energetic signature in the solvent, allowing it to retain “memory” 

of the original solute. 

From a physiological perspective, such subtle physicochemical modifications may function as weak stimuli, 

capable of triggering regulatory responses within living systems through nonlinear and amplification pathways. 

This concept aligns with the principle of hormesis, wherein low-intensity stimuli evoke adaptive biological 

responses that restore homeostasis [5]. Understanding potentization within this framework opens avenues for 

integrating traditional homeopathic principles with modern models of cellular signaling and adaptive physiology. 

Physiological and Molecular Basis of Homeopathic Potencies 

 

Understanding the physiological and molecular basis of homeopathic potencies requires viewing the organism 

as a dynamic network of self-regulating systems. Biological regulation depends on feedback loops that maintain 

homeostasis through constant interaction between the neuro endocrine, immune, and cellular signaling systems 

[13]. Within this framework, even weak or low-intensity stimuli—such as those proposed for homeopathic 

preparations—can elicit measurable biological effects by influencing adaptive and compensatory responses. 

 

Hormesis and Adaptive Response 

One of the most recognized physiological models supporting low-dose efficacy is hormesis, a biphasic dose–

response relationship in which low concentrations of a substance stimulate, while higher concentrations inhibit, 

biological activity [14]. Hormetic responses have been widely documented in toxicology, pharmacology, and 

cellular physiology. This concept provides a theoretical foundation for understanding how ultra-low doses in 

Homeopathy might trigger beneficial adaptive responses through stress-response pathways and cellular 

protection mechanisms [15]. 

Signal Transduction and Cellular Communication 

 

At the molecular level, weak stimuli can initiate signal amplification cascades, where minute changes at the 

receptor level generate substantial downstream effects. Studies suggest that homeopathic preparations may 

modulate cell-surface receptors, ion channels, and intracellular messengers such as cyclic AMP, calcium ions, 

https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (IJRIAS) 

ISSN No. 2454-6194 | DOI: 10.51584/IJRIAS |Volume XI Issue IV April 2026 
 

 

 

 

 

Page 257 

www.rsisinternational.org 

 
  
 

 

 

and reactive oxygen species [16,17]. This modulation could influence the transcription of genes involved in 

antioxidant defense, inflammation control, and stress adaptation. 

 

Gene Expression and Epigenetic Modulation 

Recent studies in molecular biology and bioinformatics have demonstrated that ultra-diluted homeopathic 

remedies can modulate gene expression patterns and epigenetic markers in cell cultures and animal models 

[18,19]. For instance, homeopathic dilutions of Arsenicum album and Gelsemium sempervirens have been 

reported to influence genes linked to apoptosis regulation, immune signaling, and oxidative stress balance [20]. 

These findings imply that Homeopathic preparations might act through network-level regulation rather than 

direct biochemical binding, consistent with systems biology principles. 

Systems Physiology and Homeostatic Regulation 

The human organism operates as an integrated physiological system in which molecular signals are continually 

translated into systemic responses. Within this complex network, homeopathic stimuli may act as microstressors, 

inducing mild perturbations that strengthen overall resilience and restore equilibrium through the principle of 

adaptive homeostasis [21]. This model aligns with modern physiology’s understanding that the body’s regulatory 

systems are highly sensitive to low-level cues and capable of nonlinear amplification of subtle inputs [22]. 

Overall, emerging evidence indicates that the physiological and molecular basis of homeopathic potencies may 

involve signal amplification, hormetic adaptation, and gene expression modulation, integrated within the broader 

framework of systems physiology. These mechanisms together provide a scientifically plausible rationale for the 

biological effects observed in homeopathic practice. 

Biophysical Mechanisms of Homeopathic Potencies 

 

While the physiological models explain the possible biological responses to homeopathic preparations, 

understanding how information may be retained and transmitted in ultra-dilute solutions requires exploration of 

their biophysical properties. Several hypotheses have been proposed to explain how the process of 

potentization—serial dilution combined with succussion—might alter the structure and dynamics of the solvent, 

thereby endowing it with the ability to influence biological systems [23]. 

 

Water Structure and Hydrogen-Bond Network Dynamics 

Water is not a passive solvent but dynamically structured medium exhibiting complex hydrogen-bonded 

networks that can sustain transient ordering at mesoscopic scales [24]. During succussion, the mechanical energy 

imparted to the system can induce reorganization of these networks, forming distinct domains or clusters with 

altered physicochemical properties [25]. Spectroscopic studies have demonstrated changes in vibrational and 

NMR profiles of homeopathic dilutions compared with controls, suggesting modifications in water’s 

supramolecular organization [26]. Such structured domains could potentially serve as carriers of molecular 

information even in the absence of original solute molecules. 

Nanostructures and Residual Source Material 

Recent nanotechnology-based investigations have revealed that high-potency homeopathic preparations may 

contain nanoparticles of the starting material, stabilized by the solvent matrix [27,28]. These nanostructures are 

thought to arise during the process of potentization, where cavitation and mechanical stress cause fragmentation 

of solute and container materials, generating nanoscale entities. These particles may act as information carriers, 

capable of interacting with biological receptors or inducing local electro-magnetic changes within the cellular 

environment [29]. 
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Electromagnetic and Coherent Domain Hypotheses 

Another line of evidence stems from quantum electrodynamic (QED) models of water, which propose the 

existence of coherent domains—regions where water molecules oscillate in phase with electromagnetic fields 

[30]. According to this theory, homeopathic potentization may imprint specific electromagnetic patterns into 

these domains, allowing the solution to retain a form of “memory” of the original substance [31]. Experimental 

work using thermoluminescence, electrical impedance, and delayed luminescence measurements has reported 

distinct physicochemical signatures for homeopathic preparations compared to controls, supporting the 

hypothesis of altered electromagnetic coherence [32, 33]. 

Biophysical–Physiological Interface 

The interaction between these biophysical phenomena and biological systems may occur through resonance-

based mechanisms, where structured water or nanoparticles modulate the body’s own electromagnetic fields or 

cellular oscillations [34]. This perspective aligns with the modern view of living organisms as complex 

electromagnetic networks where coherent signaling plays a key role in physiological regulation [35]. While 

direct causal links remain under investigation, these findings collectively suggest that homeopathic potencies 

might act as low-energy informational stimuli, initiating subtle yet significant biological responses without direct 

chemical interaction. 

Integrative Discussion: Linking Biophysics to Physiology 

 

The integration of biophysical and physiological perspectives offers a coherent framework for understanding 

how homeopathic potencies might interact with living systems. While biophysical models explain how 

information or structural changes may persist in ultradilute solutions, physiological theories describe how such 

subtle stimuli can modulate biological networks and adaptive responses at the organismal level [36]. This 

convergence between the two domains supports the view that homeopathy functions as an informational therapy, 

rather than a conventional pharmacological intervention. 

 

From Physical Signal to Biological Response 

The proposed nanostructures or coherent water domains in potentized remedies could serve as signal carriers, 

capable of interacting with biological tissues through resonance, electromagnetic coupling, or surface-mediated 

signaling [37]. Upon exposure to such stimuli, cells may respond by activating stress-adaptation pathways, 

calcium signaling, or redox-sensitive transcription factors, leading to measurable physiological effects [38]. 

These cellular processes are consistent with known models of hormetic and adaptive responses, where small 

perturbations enhance systemic resilience and stability [39]. 

Nonlinear Dynamics and Systems Regulation 

Living systems exhibit nonlinear dynamics, where minimal inputs can lead to amplified outputs depending on 

system sensitivity and feedback loops [40]. Homeopathic potencies may therefore function as low-intensity 

triggers that reset dysregulated physiological networks, promoting self-organization and restoration of 

homeostasis. Systems biology models suggest that such network-based regulation occurs through collective 

interactions among multiple molecular pathways rather than a single receptor-ligand mechanism [41]. This aligns 

with experimental evidence showing gene expression modulation and immune system balancing under exposure 

to ultra-diluted substances [42]. 

Biophysical–Physiological Resonance 

The concept of biophysical–physiological resonance proposes that coherent electromagnetic or nanostructural 

signals from homeopathic preparations interact with oscillatory systems in the human body—such as the heart, 

brain, and cellular membranes—which themselves operate as frequency-based regulators [43]. These 

interactions could influence autonomic tone, inflammatory pathways, or neuroendocrine activity, explaining the 

broad range of functional responses reported in both preclinical and clinical studies [44]. 
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Conceptual Convergence and Future Directions 

Taken together, the physiological, molecular, and biophysical models suggest that homeopathic potencies might 

operate through multilevel communication processes—where structured information interacts with biological 

regulation systems to restore adaptive balance. Future research should focus on advanced spectroscopic, nano 

technological and omics-based approaches to further validate these mechanisms. Integration of quantitative 

physiology, computational modeling, and bio electromagnetic may provide the next step toward a unified 

scientific model of homeopathy [45]. 

CONCLUSION AND FUTURE PERSPECTIVES 

 
Homeopathy presents a unique challenge and opportunity for modern biomedical science. Its empirical success 

across century’s contrasts with the lack of universally accepted mechanistic explanations within conventional 

pharmacology. The emerging body of research in physiology, molecular biology, and biophysics suggests that 

homeopathic potencies may operate through nonlinear, adaptive, and informational processes rather than direct 

biochemical actions [46]. 

 

From a physiological standpoint, ultra-dilute remedies can be viewed as low-intensity biological signals capable 

of modulating adaptive networks through hormetic and homeostatic pathways. At the molecular level, evidence 

indicates that these stimuli may induce gene expression modulation, signal amplification, and stress-response 

activation, thereby influencing cellular functions and resilience [47]. Meanwhile, biophysical investigations 

reveal that potentized solutions exhibit nano structural and electromagnetic coherence properties, providing a 

plausible substrate for information retention and transmission [48]. 

 

Bridging these domains offers a coherent integrative model: homeopathic potencies act as informational 

regulators that interact with complex physiological networks, facilitating systemic self-organization and 

restoration of balance. This model aligns with the broader framework of systems biology and adaptive regulation, 

emphasizing that living organisms are sensitive to weak stimuli capable of reorganizing internal dynamics. 

 

Future research should prioritize high-resolution physicochemical analyses, multi-omics studies, and 

computational modeling to elucidate how these mechanisms converge at cellular and systemic levels. 

Interdisciplinary collaboration between physiologists, biophysicists, and molecular scientists will be essential 

for advancing this field. Ultimately, understanding the physiological basis of homeopathic potencies could not 

only clarify long-standing scientific questions but also expand our conception of biological regulation and 

integrative therapeutics [49]. 
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