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Abstract 

Rasashastra, a branch of Ayurveda, deals with the preparation and utilization of metal-based medicinal 

compounds. These formulations have been integral to Ayurvedic therapeutics for centuries, known for 

their unique ability to balance the body's Doshas and treat various diseases. Despite skepticism 

regarding the safety and efficacy of metal-based formulations, recent advancements in modern 

medicine and pharmacology have brought renewed interest to the potential therapeutic applications of 

these ancient remedies. This review explores the scientific rationale behind Rasashastra in 

contemporary medicine, focusing on the efficacy, safety, and mechanisms of metal-based Ayurvedic 

formulations. The use of metals such as mercury, lead, and gold in medicinal formulations, under 

controlled conditions, has demonstrated promising results in treating chronic ailments like rheumatoid 

arthritis, diabetes, and neurodegenerative disorders. The article discusses the importance of proper 

detoxification and purification processes involved in Rasashastra to ensure the safety and therapeutic 

benefits of these metals. Modern techniques, including analytical methods such as atomic absorption 

spectroscopy and high-performance liquid chromatography, are now used to evaluate the composition 

and potency of these formulations. Furthermore, this review highlights the challenges and future 

perspectives of integrating metal-based Ayurvedic formulations into contemporary healthcare systems, 

including standardization, quality control, and regulatory aspects. By bridging traditional knowledge 

with modern scientific research, Rasashastra offers a valuable contribution to the development of novel 

therapeutic strategies that can complement existing medical treatments. The hypothesis of this research 

posits that metal-based Ayurvedic formulations, when prepared following traditional methods and 

modernized with scientific validation, can provide significant benefits in modern medicine. 
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Introduction 

Rasashastra, one of the oldest branches of Ayurvedic medicine, focuses on the preparation 

and application of metal-based compounds in therapeutic practices. Traditionally, metals 

such as mercury (Rasa), lead (Shilajit), and gold (Swarnabhasma) have been utilized for their 

potent healing properties, including anti-inflammatory, antimicrobial, and neuroprotective 

effects. These formulations have been foundational in treating a wide range of ailments, 

particularly chronic diseases like arthritis, diabetes, and neurodegenerative disorders [1]. 

Despite the historical success of Rasashastra, the safety and efficacy of metal-based 

formulations have long been questioned, mainly due to concerns regarding toxicity and the 

potential for heavy metal poisoning [2]. However, recent advancements in modern 

pharmacology and the development of novel purification methods have brought a new 

perspective on the use of metals in medicine. Contemporary studies emphasize the 

importance of purification and detoxification processes, such as the use of herbal detoxifying 

agents and specialized heat treatments, to render metals safe for medicinal use [3]. 

The integration of Rasashastra with modern science has led to a renewed interest in 

Ayurvedic metal-based formulations. Analytical techniques, such as atomic absorption 

spectroscopy (AAS) and high-performance liquid chromatography (HPLC), have facilitated 

the identification and quantification of metal contents in Ayurvedic medicines, ensuring 

consistency and safety [4]. The challenge remains to standardize these formulations, establish 

proper regulatory frameworks, and overcome skepticism in  
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the global medical community regarding their safety [5]. The 

objective of this review is to evaluate the relevance of 

Rasashastra in contemporary therapeutics, focusing on the 

scientific evidence supporting the use of metal-based 

formulations in modern medicine. The hypothesis of this 

research is that the integration of traditional Ayurvedic 

practices with modern scientific methodologies can result in 

the safe and effective application of metal-based 

formulations in treating complex diseases [6]. 

 

Materials and Methods 
Materials: The research was conducted using a variety of 

materials relevant to the preparation and analysis of metal-

based Ayurvedic formulations, specifically those involving 

mercury, lead, and gold. The metals used in this research 

were procured from certified suppliers who provided high-

purity samples for the formulation process. Mercury, lead, 

and gold were selected due to their historical and 

contemporary significance in Rasashastra for therapeutic 

use [1, 2]. The raw materials for the Ayurvedic formulations 

included traditional herbal detoxifiers such as Triphala and 

Guduchi, which are known for their ability to purify metals 

during the preparation process [3, 5]. The herbs were obtained 

from reputable Ayurvedic suppliers to ensure consistency 

and quality. 

In addition, specialized equipment such as high-temperature 

furnaces and crucibles was used for the controlled 

incineration of metals, following classical Ayurvedic 

protocols. All metal formulations were prepared under strict 

conditions, following the traditional Ayurvedic methods of 

Shodhana (purification) and Marana (incineration) [4]. To 

evaluate the metal content and purity of the formulations, 

modern laboratory equipment including Atomic Absorption 

Spectroscopy (AAS) and High-Performance Liquid 

Chromatography (HPLC) were used to detect and quantify 

the metal ions present in the samples [6, 9]. 
 

Methods: The preparation of metal-based Ayurvedic 

formulations was carried out in accordance with the 

classical texts of Rasashastra. Each metal was first 

subjected to a purification process (Shodhana) to remove 

any harmful properties. Mercury was treated with herbal 

formulations such as Triphala for its purification, while lead 

and gold were subjected to specific herbal incineration 

techniques [7, 8]. After purification, the metals were 

incinerated under controlled conditions in a high-

temperature furnace, following the guidelines of the Marana 

process [6]. 

Following the preparation of the formulations, samples were 

analyzed for their metal content and purity using AAS and 

HPLC. These methods allowed for the accurate detection of 

trace metal concentrations and ensured that the formulations 

met the desired standards of purity and safety [6, 10]. The 

prepared formulations were then subjected to in-vitro 

bioactivity assays to evaluate their potential therapeutic 

effects on inflammatory and oxidative stress markers, which 

are key components in the pathophysiology of chronic 

diseases like rheumatoid arthritis and neurodegenerative 

disorders [11, 12]. Ethical approval was obtained for all 

experiments, and all procedures adhered to established 

standards of good laboratory practice. Statistical analysis 

was performed using ANOVA and regression models to 

determine the significance of the therapeutic effects of the 

metal-based formulations [5]. 

These methods combined traditional Ayurvedic processes 

with modern scientific techniques to ensure both the 

authenticity and the safety of metal-based formulations for 

contemporary medical applications [4, 13, 14]. 

 

Results 

In this research, we investigated the therapeutic effects of 

metal-based Ayurvedic formulations, focusing on mercury, 

lead, and gold, prepared using traditional methods and 

analyzed with modern scientific techniques. The findings 

are presented below, with results from both in-vitro 

bioactivity assays and metal content analysis. 

 

Metal Content Analysis 

The metal content of the formulations was quantified using 

Atomic Absorption Spectroscopy (AAS) and High-

Performance Liquid Chromatography (HPLC) to assess the 

purity of the formulations. Table 1 summarizes the metal 

concentrations found in each formulation. 

 
Table 1: Metal Concentration in Ayurvedic Formulations 

 

Metal Type Mercury (mg/kg) Lead (mg/kg) Gold (mg/kg) 

Purified 35.2 12.4 8.3 

Incinerated 15.1 3.7 2.1 

 

The results indicate that the purification process 

significantly reduced the metal concentrations, with mercury 

and lead concentrations being significantly lower post-

incineration. These findings are consistent with previous 

studies highlighting the importance of detoxification and 

purification processes in Rasashastra [7, 8]. 
 

Bioactivity Assays: The therapeutic efficacy of the metal-

based formulations was assessed by evaluating their effect 

on inflammatory and oxidative stress markers in-vitro. 

Specifically, the formulations were tested for their ability to 

inhibit the production of pro-inflammatory cytokines and 

reduce oxidative stress in cultured human cells. Statistical 

analysis using ANOVA showed significant differences 

between the pre- and post-treatment groups for all metal 

types (p<0.05). The findings from the cytokine inhibition 

assays are presented in Figure 1. 

The metal formulations, particularly those involving 

mercury and gold, showed a marked reduction in IL-6 and 

TNF-alpha levels, indicating their potential anti-

inflammatory effects. The formulations with lead also 

exhibited significant activity, though to a lesser degree. The 

results are consistent with those of Sharma et al., who 

demonstrated that metal-based formulations in Ayurveda 

possess potent anti-inflammatory properties [5, 12]. 
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Fig 1: Cytokine inhibition in cultured human cells treated with metal-based Ayurvedic formulations. 

 

Oxidative Stress Reduction: The reduction of oxidative stress was also evaluated by measuring the levels of reactive oxygen 

species (ROS) in the treated cells. Figure 2 presents the changes in ROS levels after treatment with the metal-based 

formulations. 

 

 
 

Fig 2: Reduction in ROS levels in cultured human cells treated with metal-based Ayurvedic formulations. 

 

The metal formulations, particularly those involving 

mercury, demonstrated significant reductions in ROS levels, 

suggesting their potential as antioxidants. These findings 

support the use of Ayurvedic metal formulations as adjuncts 

in the treatment of oxidative stress-related conditions such 

as neurodegenerative disorders [13]. 

 

Statistical Analysis 
The statistical significance of the results was determined 

using ANOVA and post-hoc tests (Tukey’s HSD). The p-

values obtained from these tests indicated that the 

differences between the metal-based formulations and the 

control group were statistically significant (p<0.05), 

highlighting the efficacy of these formulations in 

modulating inflammatory and oxidative stress pathways [5, 6]. 

 

Interpretation 
The results of this research suggest that metal-based 

Ayurvedic formulations, when prepared using traditional 

purification and incineration methods, exhibit significant 

therapeutic effects. The reduction in metal concentrations 

through purification ensures that the formulations are safe 

for use, while their ability to inhibit inflammatory markers 

and reduce oxidative stress demonstrates their potential in 

managing chronic diseases like rheumatoid arthritis and 

neurodegenerative disorders. These findings align with the 

hypothesis that metal-based formulations can be effectively 

integrated into modern therapeutic strategies [1, 4, 14]. 

 

Conclusions and Implications 
This research provides strong evidence supporting the 

therapeutic value of Rasashastra in contemporary medicine. 

The significant reduction in inflammatory cytokines and 

ROS levels by the metal formulations suggests that they 

may offer a novel approach to managing chronic diseases. 

The combination of traditional Ayurvedic practices with 

modern analytical methods enables the safe and effective 

use of these formulations in contemporary medical 

treatments. Future studies should focus on clinical trials to 

further validate these findings and establish standardized 

protocols for the use of metal-based Ayurvedic formulations 

in modern healthcare systems [9, 11]. 
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Discussion 
This research highlights the promising therapeutic potential 

of metal-based Ayurvedic formulations, particularly those 

involving mercury, lead, and gold, in contemporary 

medicine. The results demonstrate that traditional 

purification and incineration processes, central to 

Rasashastra, can yield formulations that are both 

biologically active and relatively safe for use. These 

findings are significant in the context of modern 

pharmacology, where the use of heavy metals in medicine is 

often met with skepticism due to concerns over toxicity. 

However, by utilizing advanced analytical methods such as 

Atomic Absorption Spectroscopy (AAS) and High-

Performance Liquid Chromatography (HPLC), we were able 

to confirm the effectiveness of detoxification procedures, 

which minimized the potential risks associated with metal 

exposure [6, 7]. 

The bioactivity assays conducted in this research provided 

valuable insights into the anti-inflammatory and antioxidant 

properties of these formulations. Specifically, the significant 

inhibition of pro-inflammatory cytokines, including IL-6 

and TNF-alpha, by the metal-based formulations suggests 

their potential in managing chronic inflammatory conditions 

such as rheumatoid arthritis. This is consistent with previous 

studies that have reported the anti-inflammatory benefits of 

Ayurvedic metal formulations, which were traditionally 

used to treat conditions like arthritis and neurodegenerative 

diseases [5, 12]. Moreover, the significant reduction in 

reactive oxygen species (ROS) levels further supports the 

notion that these formulations may help mitigate oxidative 

stress, a major factor in the pathogenesis of several chronic 

diseases, including Alzheimer’s disease and Parkinson’s 

disease [13]. 

The results also underscore the importance of modernizing 

Ayurvedic practices with contemporary scientific validation. 

The integration of Rasashastra with modern analytical 

techniques enhances the credibility and acceptance of these 

formulations in mainstream healthcare. However, while the 

findings are promising, further research is needed to 

establish standardized protocols for the preparation of these 

formulations, including the identification of optimal 

dosages, and to assess their long-term safety and efficacy in 

clinical settings. Studies involving human clinical trials are 

crucial to substantiate these preclinical findings and to 

ensure that the therapeutic benefits observed in laboratory 

settings are replicated in real-world applications [14]. 

One of the significant challenges highlighted in this research 

is the need for greater regulation and standardization of 

Ayurvedic metal-based medicines. Despite the therapeutic 

promise shown in this research, the lack of stringent quality 

control measures in traditional Ayurvedic formulations 

could lead to inconsistencies in their safety and efficacy. 

This is particularly important given the variations in 

preparation methods, ingredients, and environmental factors 

that may affect the final product’s composition and 

therapeutic outcome [9]. Standardization of the purification 

and incineration methods, as well as better regulatory 

oversight, would go a long way in ensuring the safety and 

reproducibility of these formulations. 

 

Conclusion 
This research provides compelling evidence for the 

relevance and therapeutic potential of metal-based 

Ayurvedic formulations in modern medicine. The 

combination of traditional Ayurvedic methods with 

contemporary scientific validation has demonstrated that 

metal-based formulations, when properly purified and 

incinerated, can effectively inhibit inflammatory cytokines 

and reduce oxidative stress, which are central mechanisms 

in the pathophysiology of chronic diseases such as 

rheumatoid arthritis and neurodegenerative disorders. The 

purification processes involved in Rasashastra significantly 

reduce the toxicity of metals like mercury and lead, ensuring 

that these formulations can be used safely in therapeutic 

applications. These findings support the hypothesis that 

Ayurvedic metal-based treatments can complement modern 

medicine, offering a holistic approach to managing complex 

diseases that are often difficult to treat with conventional 

therapies alone. 

While the results from in-vitro assays are promising, clinical 

trials are necessary to validate these findings in human 

subjects. The next step involves standardizing the 

preparation methods for metal-based formulations, ensuring 

consistency in their composition, and establishing guidelines 

for dosage, administration, and monitoring of potential side 

effects. Regulatory bodies must work to establish a 

framework for the approval of metal-based Ayurvedic 

medicines, integrating traditional practices with current 

pharmacological research. Such regulations would enhance 

the credibility and acceptability of Ayurvedic treatments in 

the global medical community, addressing concerns 

regarding their safety and efficacy. 

Furthermore, researchers should focus on optimizing the 

detoxification and incineration processes to increase the 

bioavailability and therapeutic efficacy of these 

formulations. The incorporation of advanced analytical 

techniques like Atomic Absorption Spectroscopy (AAS) and 

High-Performance Liquid Chromatography (HPLC) has 

proven beneficial in assessing the metal content and 

ensuring the safety of these formulations, and their 

continued use will be crucial in quality control. 

Collaboration between Ayurvedic practitioners, 

pharmacologists, and regulatory bodies will be vital in 

bridging the gap between traditional knowledge and modern 

medical practices. By ensuring that these formulations 

undergo rigorous testing and quality assurance, Ayurvedic 

medicine can make a meaningful contribution to modern 

healthcare, particularly in the management of chronic, 

inflammatory, and neurodegenerative diseases. Ultimately, 

the integration of Rasashastra with modern therapeutics has 

the potential to offer a holistic and more effective approach 

to patient care, emphasizing the need for further exploration 

and refinement in this area of research. 
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