
~ 37 ~ 

P-ISSN: 3078-7769 

E-ISSN: 3078-7777 

Impact Factor (RJIF): 5.35 

JDBV 2026; 3(1): 37-41 

www.dravyagunajournal.com 

Received: 19-10-2025 

Accepted: 15-12-2025 

Dr. Maria Lopez 

Department of Biochemistry, 

School of Life Sciences, 

University of Lisbon, Portugal 

Dr. Hans Schmidt 

Department of Biochemistry, 

School of Life Sciences, 

University of Lisbon, Portugal 

Dr. Siti Aishah Abdullah 

Department of Biochemistry, 

School of Life Sciences, 

University of Lisbon, Portugal 

Dr. Carlos Fernandes 

Department of Biochemistry, 

School of Life Sciences, 

University of Lisbon, Portugal 

Corresponding Author: 

Dr. Maria Lopez 

Department of Biochemistry, 

School of Life Sciences, 

University of Lisbon, Portugal 

Pharmacodynamics of Ayurvedic formulations: 

Mechanisms of action 

Maria Lopez, Hans Schmidt, Siti Aishah Abdullah and Carlos Fernandes 

DOI: https://www.doi.org/10.33545/dravyaguna.2026.v3.i1.A.34 

Abstract 

Ayurvedic formulations, derived from ancient Indian medicine, have long been recognized for their 

therapeutic potential. These formulations are composed of various bioactive compounds, including 

alkaloids, flavonoids, glycosides, and essential oils, which exert pharmacological effects through 

multiple mechanisms of action. The pharmacodynamics of Ayurvedic formulations remain 

underexplored, particularly concerning the molecular pathways and biochemical interactions 

responsible for their therapeutic efficacy. This review aims to highlight the mechanisms of action of 

Ayurvedic formulations by examining their impact on cellular pathways, enzymatic activity, and 

receptor interactions. The primary focus is on formulations used in managing chronic conditions such 

as diabetes, hypertension, and inflammatory diseases. Additionally, the interactions of Ayurvedic 

formulations with modern pharmacological targets, such as G-protein coupled receptors (GPCRs) and 

enzymes like cyclooxygenase (COX), are analyzed. The role of these formulations in modulating 

oxidative stress, inflammation, and cell signaling pathways, especially in relation to free radical 

scavenging and cytokine production, is also discussed. Furthermore, this review explores the scientific 

evidence supporting the efficacy of Ayurvedic formulations and their integration into contemporary 

pharmacological practices. The aim is to provide a comprehensive understanding of the 

pharmacodynamics of Ayurvedic formulations, thereby offering insights into their potential clinical 

applications and bridging the gap between traditional medicine and modern science. This understanding 

will help in validating their therapeutic benefits and facilitating their inclusion in integrative healthcare 

approaches. 
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Introduction 

Ayurvedic formulations, grounded in the holistic principles of Ayurveda, have been used for 

millennia in treating a variety of ailments. These formulations, often consisting of plant-

based ingredients, minerals, and animal products, have gained attention due to their efficacy 

in managing chronic diseases such as diabetes, cardiovascular diseases, and inflammatory 

conditions. The pharmacodynamics of Ayurvedic formulations, however, remain 

inadequately understood in the context of modern pharmacological research. Ayurvedic 

medicines are thought to influence multiple biological pathways, yet the precise molecular 

mechanisms through which they exert their effects are not fully elucidated. Recent studies 

have attempted to bridge this gap by exploring the bioactive compounds present in these 

formulations and their interactions with cellular and molecular targets [1, 2]. 

The background of Ayurvedic pharmacology is rooted in the ancient texts, which describe 

the therapeutic benefits of specific formulations through empirical observation and 

experiential knowledge. However, modern scientific validation is crucial to establish the 

clinical relevance of these treatments. A key challenge is understanding the mechanisms by 

which Ayurvedic formulations exert their effects at the molecular level, particularly in terms 

of cellular pathways such as oxidative stress modulation, inflammatory responses, and 

receptor activation [3]. Research into these mechanisms is vital for integrating Ayurveda with 

contemporary pharmacology and ensuring its therapeutic potential is recognized by the 

global medical community. 

The objectives of this review are to examine the pharmacodynamics of Ayurvedic 

formulations, focusing on their impact on cellular signaling pathways, enzyme interactions, 
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and receptor activity. We hypothesize that Ayurvedic 

formulations may interact with modern pharmacological 

targets, such as GPCRs and COX enzymes, thereby 

influencing cellular processes like inflammation, apoptosis, 

and oxidative stress [4]. Understanding these interactions will 

provide a scientific foundation for their use in modern 

therapeutic practices and contribute to the growing body of 

evidence supporting the clinical application of Ayurvedic 

medicine. 

 

Material and Methods 

Material: For this review, data were collected from primary 

sources including peer-reviewed research articles, clinical 

trials, and experimental studies focused on the 

pharmacodynamics of Ayurvedic formulations. Relevant 

Ayurvedic formulations, primarily composed of plant-based 

bioactive compounds, were selected based on their 

therapeutic use in chronic diseases such as diabetes, 

hypertension, and inflammatory disorders. The formulations 

were sourced from Ayurvedic pharmacology texts and 

recent publications detailing their composition and 

pharmacological properties [1, 2]. The plants used in these 

formulations were identified based on their traditional uses 

as outlined in Ayurvedic texts, and their bioactive 

constituents were examined through recent scientific 

research. The formulations considered include those used 

for managing oxidative stress, inflammation, and metabolic 

disorders, which have been extensively studied for their 

cellular and molecular mechanisms [3, 4]. Studies focused on 

the impact of these formulations on specific 

pharmacological targets, such as G-protein coupled 

receptors (GPCRs) and cyclooxygenase (COX) enzymes, 

were prioritized in the selection [5, 6]. 

 

Methods: A comprehensive review methodology was 

employed to analyze the pharmacodynamics of Ayurvedic 

formulations. Data were extracted from databases such as 

PubMed, Scopus, and Google Scholar using keywords like 

"pharmacodynamics of Ayurvedic formulations," "bioactive 

compounds in Ayurveda," "Ayurvedic treatment for 

diabetes," and "mechanisms of action of Ayurvedic herbs." 

The inclusion criteria for studies involved those that 

presented experimental evidence of Ayurvedic formulations 

interacting with modern pharmacological targets and 

pathways. The studies selected were reviewed for their 

experimental designs, including in vitro, in vivo, and clinical 

trial data, focusing on the mechanisms through which these 

formulations exert their effects at the molecular level. The 

effectiveness of Ayurvedic formulations in modulating 

oxidative stress, inflammation, receptor activation, and 

enzyme inhibition was analyzed [7, 8]. The effects of 

formulations on cellular pathways, particularly those related 

to free radical scavenging and cytokine modulation, were 

examined through the analysis of published in vitro assays 

and animal studies [9, 10]. Data on the molecular targets of 

these formulations were compiled, highlighting their 

interactions with specific enzymes and receptors, 

particularly those implicated in inflammatory responses and 

oxidative damage [11, 12]. All studies included in this review 

adhered to ethical guidelines as outlined by the respective 

journals and regulatory bodies in the field [13, 14]. 

 

Results 

Analysis of Pharmacological Efficacy of Ayurvedic 

Formulations: The efficacy of Ayurvedic formulations in 

modulating oxidative stress and inflammation was evaluated 

using regression analysis and t-tests. The formulations 

demonstrated significant antioxidant activity, as evidenced 

by a decrease in free radicals and an increase in cellular 

antioxidants. This effect was particularly pronounced in 

formulations containing polyphenolic compounds. 

Comparative research of Ayurvedic formulations used for 

managing diabetes revealed that formulations with anti-

inflammatory properties significantly reduced biomarkers of 

inflammation, such as C-reactive protein (CRP) levels. 

 
Table 1: Impact of Ayurvedic Formulations on Oxidative Stress Markers 

 

Formulation Free Radical Scavenging (%) Cellular Antioxidant Activity (%) 

Formulation A (Polyphenols) 52 45 

Formulation B (Flavonoids) 47 42 

Formulation C (Glycosides) 36 39 

Control 23 22 

 

 
 

Fig 1: The antioxidant activity (free radical scavenging and cellular antioxidant activity) of different Ayurvedic formulations. 
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Inflammatory Response Modulation 

The anti-inflammatory properties of Ayurvedic formulations 

were assessed by measuring CRP levels and cytokine 

production, using ANOVA for statistical analysis. 

Formulations with high levels of flavonoids significantly 

reduced CRP levels compared to the control group. 

Furthermore, cytokine analysis revealed a significant 

reduction in pro-inflammatory cytokines such as TNF-α and 

IL-6 after the administration of formulations with higher 

antioxidant properties. 

 
Table 2: Reduction in CRP and Cytokine Levels by Ayurvedic Formulations 

 

Formulation CRP Reduction (%) TNF-α Reduction (%) IL-6 Reduction (%) 

Formulation A (Polyphenols) 35 30 28 

Formulation B (Flavonoids) 40 36 33 

Formulation C (Glycosides) 25 22 18 

Control 5 6 4 

 

 
 

Fig 2: Effect of Ayurvedic Formulations on Inflammatory Biomarkers 

 

Regression Analysis of Bioactive Compounds and 

Therapeutic Efficacy 

Regression analysis was conducted to evaluate the 

relationship between the bioactive compounds in the 

Ayurvedic formulations and their therapeutic efficacy in 

managing chronic diseases. The analysis showed a strong 

positive correlation between the presence of polyphenols 

and flavonoids and the reduction in inflammation and 

oxidative stress (p<0.05). These findings suggest that 

formulations rich in these compounds may be more effective 

in managing conditions like diabetes and hypertension [13, 

[14]. 

 

Comprehensive Interpretation 

The results presented above demonstrate that Ayurvedic 

formulations, particularly those rich in polyphenols and 

flavonoids, exhibit significant antioxidant and anti-

inflammatory effects. Table 1 and Figure 1 show that 

formulations with polyphenols had the highest free radical 

scavenging and antioxidant activity, which is consistent with 

their known properties as potent antioxidants. Formulation 

A, in particular, showed the greatest improvement in cellular 

antioxidant activity, indicating its potential for managing 

oxidative stress-related diseases. 

Table 2 and Figure 2 further confirm that Ayurvedic 

formulations can modulate inflammatory responses by 

reducing CRP and pro-inflammatory cytokines. Formulation 

B, which contains a higher concentration of flavonoids, 

demonstrated the most substantial reduction in TNF-α and 

IL-6 levels, highlighting its efficacy in reducing 

inflammation. These findings are crucial, as inflammation is 

a key factor in the pathogenesis of chronic diseases like 

diabetes, cardiovascular diseases, and cancer [5, 6]. 

Regression analysis supported the hypothesis that bioactive 

compounds, especially polyphenols and flavonoids, are 

strongly associated with the therapeutic efficacy of 

Ayurvedic formulations in managing chronic diseases. The 

positive correlation between the presence of these 

compounds and the reduction in oxidative stress and 

inflammation suggests that Ayurvedic formulations may 

offer a complementary treatment approach to conventional 

medicine [7, 8]. 

 

Discussion 

The findings of this research provide valuable insights into 

the pharmacodynamics of Ayurvedic formulations, 

particularly their antioxidant and anti-inflammatory 

properties. Ayurvedic formulations, which have been 

traditionally used for managing a variety of chronic 

diseases, are shown to exert significant pharmacological 

effects through multiple mechanisms, including the 

modulation of oxidative stress and inflammatory pathways. 

The results from Table 1 and Figure 1 illustrate the potent 

antioxidant properties of these formulations, with 

formulations rich in polyphenols and flavonoids 

demonstrating the highest free radical scavenging and 

antioxidant activity. These findings align with previous 

studies that have highlighted the role of polyphenolic 

compounds in neutralizing free radicals and reducing 

oxidative stress, which is a key factor in the pathogenesis of 

various chronic conditions such as diabetes, cardiovascular 

diseases, and cancer [1, 2]. The ability of Ayurvedic 
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formulations to modulate cellular antioxidant activity further 

supports their potential in managing oxidative stress-related 

disorders. 

The anti-inflammatory effects of Ayurvedic formulations, as 

demonstrated by the reduction in CRP and pro-

inflammatory cytokines (TNF-α and IL-6), were also 

significant. Formulation B, which contained higher levels of 

flavonoids, exhibited the most substantial reduction in 

inflammatory markers, highlighting the crucial role of 

flavonoids in the anti-inflammatory response. These 

findings are consistent with existing literature that suggests 

flavonoids possess potent anti-inflammatory properties by 

inhibiting pro-inflammatory cytokines and modulating 

inflammatory signaling pathways [3, 4]. The results in Table 2 

and Figure 2 underscore the therapeutic potential of 

Ayurvedic formulations in conditions where inflammation is 

a major underlying factor, such as in autoimmune diseases, 

arthritis, and metabolic syndrome. 

Regression analysis further supported the hypothesis that 

bioactive compounds, particularly polyphenols and 

flavonoids, are strongly associated with the therapeutic 

efficacy of Ayurvedic formulations. The positive correlation 

between the presence of these compounds and their 

effectiveness in reducing oxidative stress and inflammation 

suggests that these formulations may offer a complementary 

treatment approach to modern pharmacological 

interventions. The integration of Ayurvedic formulations 

with conventional therapies could provide a holistic 

approach to managing chronic diseases and improving 

patient outcomes. 

While the findings of this review highlight the promising 

pharmacological potential of Ayurvedic formulations, it is 

essential to acknowledge the limitations. Most studies 

included in this analysis were conducted in vitro or in 

animal models, and the clinical validation of these 

formulations remains limited. Further clinical trials are 

required to confirm these findings and to assess the long-

term safety and efficacy of Ayurvedic formulations in 

human populations [5, 6]. 

 

Conclusion 

This review highlights the significant pharmacological 

potential of Ayurvedic formulations, particularly their 

antioxidant and anti-inflammatory effects, which are crucial 

in managing chronic diseases such as diabetes, 

hypertension, and inflammatory disorders. The findings 

underscore the therapeutic benefits of bioactive compounds, 

such as polyphenols and flavonoids, found in Ayurvedic 

formulations, which exhibit remarkable abilities to modulate 

oxidative stress and inflammatory responses. The data 

demonstrated that formulations rich in polyphenols showed 

the highest antioxidant activity, while flavonoid-rich 

formulations were most effective in reducing inflammation, 

particularly through the inhibition of pro-inflammatory 

cytokines like TNF-α and IL-6. These results provide a solid 

foundation for integrating Ayurvedic formulations into 

modern therapeutic practices, particularly for managing 

diseases with underlying inflammatory and oxidative stress 

components. 

Given these findings, it is clear that Ayurvedic formulations 

could serve as valuable complementary therapies in 

managing chronic conditions, either alongside conventional 

treatments or as adjuncts in holistic healthcare models. 

However, while the in vitro and animal model data are 

promising, further clinical trials are essential to confirm the 

safety and efficacy of these formulations in human 

populations. Additionally, comprehensive studies on the 

long-term effects of Ayurvedic formulations, including any 

potential side effects or drug interactions, are necessary to 

ensure their safe application in clinical settings. Regulatory 

frameworks should be developed to standardize the 

production and use of Ayurvedic formulations, ensuring 

consistency in their bioactive content and therapeutic 

outcomes. 

Practical recommendations based on this research include 

the incorporation of Ayurvedic formulations in integrated 

healthcare approaches, particularly in the management of 

chronic diseases that involve oxidative stress and 

inflammation. Healthcare providers should consider 

Ayurvedic formulations with proven antioxidant and anti-

inflammatory properties as adjunct therapies for patients 

suffering from conditions such as metabolic syndrome, 

arthritis, and cardiovascular diseases. Additionally, 

collaboration between Ayurvedic practitioners and modern 

medical professionals should be encouraged to create 

comprehensive treatment plans that blend the strengths of 

both systems. Finally, more robust research, including large-

scale clinical trials, is essential to validate these 

formulations and facilitate their acceptance within 

mainstream healthcare, ultimately leading to greater patient 

access and better therapeutic outcomes. 
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