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ABSTRACT 

Background: Snakebite envenomation remains a neglected tropical disease with significant global 

morbidity. Phospholipase A₂ (PLA₂) is a venom enzyme that causes inflammation, tissue destruction and 

myonecrosis. Siddha medicinal plants offer promising phytochemical compounds for novel antivenom 

therapeutics. Objective: To evaluate selected phytochemicals from Siddha medicinal plants as potential 

inhibitors of snake venom phospholipase A₂ using drug-likeness screening, ADMET profiling, and 

molecular docking approaches. Methods: Nine phytocompounds from Siddha herbs, Indigotin, 

Aristolochic acid, Lucidenic acid, Esculetin, Leucasperoside B, Friedelin, Rutin, Quercetin, and Beta-

sitosterol, were evaluated through drug-likeness screening (Lipinski's Ro5, Ghose, Veber, Egan rules), in 

silico ADMET profiling (SwissADME, pkCSM), and molecular docking against PLA₂ (PDB: 2QOG) 

using AutoDock 4.2. Results: Binding affinities ranged from -5.62 kcal/mol (Indigotin) to -12.73 

kcal/mol (Rutin). Rutin showed the strongest binding, while Quercetin and Lucidenic acid exhibited the 

best balance of drug-likeness, ADMET properties, and catalytic site engagement (Asp49, Tyr52). Seven 

compounds directly interacted with core catalytic residues. Conclusion: This first systematic in silico 

study of Siddha phytocompounds against snake venom PLA₂ identifies Quercetin and Lucidenic acid as 

priority lead candidates, providing computational rationale for traditional antivenom use and a 

foundation for future experimental validation. 
         

Keywords: Siddha Medicine, Snake Venom, Phospholipase A₂, Molecular Docking, Antivenom, 

Phytochemicals.   

 

INTRODUCTION 

Snakebite envenomation is a critical, neglected tropical disease, causing significant global morbidity and 

mortality [1]. A key pathogenic component is phospholipase A₂ (PLA₂), an enzyme that hydrolyzes 

membrane phospholipids, triggering a cascade of inflammatory events leading to local tissue damage, 

myonecrosis, and systemic toxicity [2,3]. The catalytic activity of PLA₂ is mediated by a conserved active 

site containing residues such as His48, Asp49, and Tyr52 [4]. Current antivenom therapies, which are 

polyclonal antisera, have significant limitations, including high cost, risk of adverse reactions, and 

limited efficacy against local tissue damage [5], necessitating new therapeutic strategies. Medicinal plants 

have been a traditional source of antidotes for snakebites in various cultures [6]. In particular, Siddha 

medicine has used specific medicinal herbs to neutralize venom. This research looks at nine 

phytochemicals found in Siddha medicinal plants, including Indigifera tinctoria, Aristolochia bracteolate, 

Rhinacanthus communis, Leucas aspera, Aristolochia indica, Hemidesmus indicus, Musa paradisiaca, 

and Carollocarpus epigaeus. This study focuses on Indigotin, Aristolochic acid, Lucidenic acid, 

Esculetin, Leucasperoside B, Friedelin, Rutin, Quercetin, and Beta-sitosterol, from these medicinal herbs 

[7]. The selection of Corallocarpus epigaeus, Leucas aspera, Musa paradisiaca, Rhinocanthus 

communis, Aristolochia bracteolata, and Aristolochia indica for molecular docking analyses is based on 

their prevalent use in Siddha medicine to treat snake bites. These plants are recognized for various 

phytochemicals, including flavonoids, alkaloids, terpenoids, and aristolochic acids, which are associated 

with antivenom properties. Prior studies in ethnopharmacology and laboratory experiments suggest that 

these compounds may inhibit key snake venom enzymes such as phospholipase A₂, proteases, and 

hyaluronidases, thereby diminishing the venom's toxic effects [8-13]. Indigofera tinctoria has impressive 

antidote properties. 

https://crossmark.crossref.org/dialog/?doi=10.31254/phyto.2026.15207&domain=pdf


The Journal of Phytopharmacology 

 

 

165 

Its phytochemicals show antioxidant, anti-inflammatory, and toxin-

neutralizing effects. It might affect oxidative stress pathways, reduce 

cellular damage, and improve detoxification processes. This supports 

its effectiveness in dealing with various toxic exposures [14]. The 

methanolic root extract of Hemidesmus indicus effectively reduced the 

lethal effects, bleeding, and clotting problems caused by the venom of 

Vipera russellii in animal studies. It worked better than Pluchea 

indica, highlighting its strong potential as an antivenom without 

needing immunoprecipitation. This suggests that the active 

phytochemicals mediate the inhibition of toxins [15]. Using molecular 

docking, an established computational method for rapid screening of 

bioactive compounds [16], we evaluated the inhibitory potential of 

these phytocomponents against PLA₂ (PDB ID: 2QOG). The objective 

was to determine their binding affinity and interactions with the 

enzyme's catalytic residues, thereby providing a scientific basis for 

their traditional use and identifying promising candidates for novel 

anti-venom therapeutics. 

MATERIAL AND METHODS 

Phospholipases A2 

Snake venom Phospholipase A2 (PLA2, PDB 2QOG) is a key toxin 

causing tissue destruction (myotoxicity) and swelling (oedema). Xiao 

H et al. highlight PLA2 as a conserved and abundant component 

across many snake species, making it a strong candidate for broad-

spectrum antivenom development [17]. Its function depends on a 

specific active site with core amino acids His48, Asp99, Lys49, and 

Tyr52. These residues are responsible for catalyzing the breakdown of 

cell membrane phospholipids. Inhibiting this enzyme is a strategic 

anti-venom approach. A potent inhibitor, such as a phytocomponent, 

would bind precisely to these core amino acids, forming hydrogen 

bonds. This action physically blocks the enzyme's hydrophobic 

channel, preventing the binding of its phospholipid substrate. 

Consequently, the release of pro-inflammatory fatty acids is halted, 

stopping the toxin's allosteric activation and its damaging effects. By 

occupying this active site, such an inhibitor can neutralize this venom 

component, making it a promising therapeutic candidate for snakebite 

management. 

PDB Name of the Target 

2QOG Phospholipases A2 

 

 
Figure 1: 3D- Structure of Phospholipases A2 (PDB) - 2QOG 

 

Selection of Ligands and Protein Preparation 

A selection of nine phytocomponents was made from different 

medicinal herbs, chosen for their known pharmacological effects. 

Table 1 contains a list of the herbs and their associated compounds. 
[18-20]. The three-dimensional crystal structure of the target enzyme, 

Phospholipase A₂ (PDB ID: 2QOG), was obtained from the Protein 

Data Bank (www.rcsb.org). To prepare the protein structure for 

docking, water molecules and co-crystallized ligands were taken out, 

and then polar hydrogen atoms and Kollman united atom charges 

were added using AutoDock Tools [21]. 

Ligand Preparation 

The 2D representations of the chosen phytochemicals were created 

and transitioned into 3D models. Energy minimization was conducted 

utilizing the MMFF94 force field. Gasteiger charges were applied, 

and torsional bonds were established to ensure the ligands were 

flexible for docking simulations. 

Drug likeness and ADMET Analysis 

Assessing drug likeness and conducting ADMET analysis occur 

before molecular docking. This process helps filter out compounds 

with the right pharmacokinetic and safety characteristics. Drug 

likeness is typically evaluated using Lipinski’s Rule of Five. This rule 

considers molecular weight, lipophilicity, and hydrogen bonding 

features to estimate oral bioavailability. ADMET parameters, which 

include absorption, distribution, metabolism, excretion, and toxicity, 

can be predicted using tools like SwissADME and pkCSM. This 

approach helps prioritize lead compounds, improves docking 

accuracy, and reduces the likelihood of failures in the later stages of 

drug development. [22-24].  

Molecular Docking Studies 

Molecular docking studies were conducted utilizing AutoDock 4.2 [21]. 

A grid box measuring 60 × 60 × 60 Å with a grid spacing of 0.375 Å 

was positioned over the active site of PLA₂ to cover the critical 

residues (His48, Asp49, Tyr52, Asp99). The Lamarckian Genetic 

Algorithm (LGA) was used to search for different conformations. The 

docking parameters were configured for a maximum of 250,000 

energy evaluations and a population size of 150. Ten separate docking 

runs were carried out for each ligand. The resulting conformations 

were grouped based on root-mean-square deviation (RMSD), and the 

conformation with the most favourable (lowest) free energy of 

binding was chosen for further analysis. 

Analysis of Docking Results 

The binding affinity (estimated free energy of binding, ΔG in 

kcal/mol), estimated inhibition constant (Ki), and the nature of 

interactions (hydrogen bonds, hydrophobic, electrostatic) between the 

ligands and the amino acid residues of PLA₂ were analyzed. The 

visualization of protein-ligand complexes was carried out to identify 

specific residue interactions. 

RESULTS  

Phytocomponents Selected for docking- 

Ligand Properties 

The molecular properties of the nine phytocomponents, including 

molecular weight, formula, and key physicochemical descriptors 

relevant to drug-likeness (hydrogen bond donors/acceptors, rotatable 

bonds), are summarized in Table 1. 

Drug-likeness 

Drug likeness was evaluated using SwissADME [23]. Lipinski’s rule of 

5, Ghose rule, Veber rule, Egan rule and weighted quantitative 

estimate of drug-likeness score were used as criteria to evaluate the 

effectiveness of the selected phytocomponents. Lipinski's Rule of Five 

is widely adopted for predicting oral bioavailability, stipulating that 

drug-like molecules should have a molecular weight ≤ 500 Da, a 

calculated octanol–water partition coefficient (MLogP) ≤ 4.15, no 

more than five hydrogen bond donors, and no more than ten hydrogen 

bond acceptors [22] Compounds violating more than one criterion are 

considered poor candidates for oral administration. Indigotin, 

Aristolochic acid, Lucidenic acid, Esculetin, and Quercetin displayed 

zero violations of Lipinski's Ro5. Friedelin and Beta-sitosterol each 
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unveiled one violation. In contrast, Leucasperoside B and Rutin show 

three violations each and consequently failed the Ro5 filter.  

The Ghose filter extends Lipinski's framework by including the 

calculated log P (−0.4 to +5.6), molecular weight (160–480 Da), 

molar refractivity (40–130), and total atom count (20–70) [33]. It is 

considered more exacting and is often employed to define the 

boundaries of drug-like chemical space. Indigotin, Aristolochic acid, 

and Quercetin passed the Ghose filter without any violations. 

Lucidenic acid and Esculetin each displayed one violation. Friedelin 

and Beta-sitosterol exhibited two violations, reflecting their higher 

lipophilicity and molecular size. Leucasperoside B and Rutin failed 

the Ghose filter with four violations each, consistent with their large, 

polar, and heavily hydroxylated structures typical of flavonoid 

glycosides. 

The Veber rule predicts oral bioavailability based on molecular 

flexibility and polarity, requiring that a compound possess ≤ 10 

rotatable bonds and a polar surface area (PSA) of ≤ 140 Å², 

parameters closely correlated with intestinal permeability [34]. 

Indigotin, Aristolochic acid, Lucidenic acid, Esculetin, Friedelin, 

Quercetin, and Beta-sitosterol - passed the Veber rule, showing 

acceptable rotatable bond counts and polar surface areas. 

Leucasperoside B and Rutin failed, attributable to their excessive 

polar surface areas and high rotatable bond counts. The Egan rule 

assesses passive intestinal absorption based on two key descriptors: 

the polar surface area (PSA ≤ 131.6 Å²) and the calculated logarithm 

of the partition coefficient (AlogP98 ≤ 5.88) [35]. 

This model is based on experimental data from Caco-2 permeability 

studies and human intestinal absorption, offering a prediction of 

membrane permeability that is more closely aligned with biological 

reality. Indigotin, Aristolochic acid, Lucidenic acid, Esculetin, and 

Quercetin - passed the Egan rule, suggesting favourable absorption 

characteristics. Friedelin and Beta-sitosterol failed, likely due to their 

elevated lipophilicity Leucasperoside B and Rutin also failed. The 

QEDw (weighted quantitative estimate of drug-likeness) is a 

composite scoring metric that integrates eight physicochemical 

properties - molecular weight, lipophilicity (AlogP), hydrogen bond 

donors, hydrogen bond acceptors, polar surface area, number of 

rotatable bonds, presence of aromatic rings, and the absence of 

undesirable structural alerts [36]. Indigotin achieved the highest QEDw 

score of 0.72, indicating a strong overall drug-like profile Lucidenic 

acid (0.56) and Esculetin (0.55) also showed moderately good scores. 

Aristolochic acid (0.44), Beta-sitosterol (0.44), and Quercetin (0.43) 

exhibited intermediate QEDw values, suggesting partial drug-likeness. 

Friedelin recorded a score of 0.38. Leucasperoside B (0.17) and Rutin 

(0.14) demonstrated the lowest QEDw scores. These findings guide 

the prioritization of compounds for further pharmacokinetic and 

molecular docking studies. 

ADMET analysis 

In silico ADMET profiling shows clear differences in 

pharmacokinetics among the nine phytocompounds. Indigotin stands 

out as the most versatile compound, with high gastrointestinal 

absorption, unique blood-brain barrier permeability, and no P-gp 

efflux risk. However, its multi-CYP inhibitory activity raises concerns 

in polypharmacy situations. Esculetin and Lucidenic acid have 

favourable absorption profiles with limited metabolic risks, making 

them safer candidates for further development. Quercetin has high 

gastrointestinal absorption and well-documented bioactivity, but it 

poses significant CYP inhibition risks.   

Aristolochic acid also has high gastrointestinal absorption, but it 

carries nephrotoxic risks noted in existing literature and inhibits 

several CYP isoforms, which raises major safety issues that may 

hinder its therapeutic development. Leucasperoside B and Rutin show 

consistently poor absorption and low skin permeation, limiting their 

use through standard oral or topical methods. Friedelin and Beta-

Sitosterol have good skin permeation due to their lipophilic nature, 

but they display low gastrointestinal absorption. These findings create 

a solid pharmacokinetic framework to help prioritise phytocompounds 

for the next in vitro and in vivo validation studies.  

Docking Analysis and Binding Affinity 

The results from molecular docking indicated that all nine 

phytocomponents successfully interacted with the active site of PLA₂, 

showing noteworthy binding affinities as shown in Table 2. Rutin 

displayed the strongest binding, with a calculated free energy of 

binding of -12.73 kcal/mol and an exceptionally low inhibition 

constant (Ki) of 465.23 pM. Leucasperoside B also demonstrated a 

strong binding affinity of -9.77 kcal/mol (Ki = 68.74 nM). The 

remaining compounds, such as Beta-sitosterol (-7.69 kcal/mol), 

Lucidenic acid (-7.57 kcal/mol), Friedelin (-7.53 kcal/mol), and 

Aristolochic acid (-7.29 kcal/mol), exhibited significant binding 

potentials, with Ki values in the low micromolar range. 

Analysis of Protein-Ligand Interactions 

A critical analysis of the binding modes showed that most compounds 

interacted directly with the core catalytic residues of PLA₂. As 

summarized in Table 3, seven out of nine compounds - Indigotin, 

Aristolochic acid, Lucidenic acid, Leucasperoside B, Friedelin, Rutin, 

and Beta-sitosterol - formed significant interactions with residues such 

as Asp49 and Tyr52. These residues are part of the conserved active 

site and the hydrophobic channel. Notably, Rutin, despite its large 

size, formed a stable complex involving key residues Leu2, Trp31, 

Asp49, Tyr52, Asn67, and Trp70. Esculetin interacted with a different 

set of peripheral residues (Phe5, Asn6, Ile9, Ala18, Val19, Tyr22, 

Ala23, Trp31, Cys45, Leu106), while Quercetin interacted with Ser1, 

Leu2, Trp31, Tyr52, Asn67, and Trp70. 

 

Table 1: List of Herbal Phytocomponents [25-32] 

 
Herbs Phytochemicals 

Indigifera tinctoria Indigotin 

Aristolochia bracteolata Aristolochic acid 

Rhinacanthus communis Lucidenic acid Esculetin 

Leucas aspera Leucasperoside B 

Aristolochia indica Friedelin 

Hemidesmus indicus Rutin 

Musa paradisiaca Quercetin 

Carollocarpus epigaeus Beta-sitosterol 
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Table 2: Ligand Properties of the Compounds Selected for Docking Analysis 

 

Compound 
Molar weight 

g/mol 

Molecular 

Formula 

H Bond 

Donor 

H Bond 

Acceptor 

Rotatable 

bonds 

Indigotin 262.26 g/mol C16H10N2O2 2 3 1 

Aristolochic acid 341.27 g/mol C17H11NO7 1 7 2 

Lucidenic acid 460.6 g/mol C27H40O6 3 6 4 

Esculetin 178.14 g/mol C9H6O4 2 4 0 

Leucasperoside B 626.7 g/mol2 C32H50O12 7 12 7 

Friedelin 426.7 g/mol C30H50O 0 1 0 

Rutin 610.5 g/mol C27H30O16 10 16 6 

Quercetin 302.23 g/mol C15H10O7 5 7 1 

β-sitosterol 414.7g/mol C29H50O 1 1 6 

 

Table 3: Drug-likeness evaluation of selected phytocompounds based on Lipinski's Ro5, Ghose filter, Veber rule, Egan rule, and QEDw score 

using SwissADME 

 
Phytocompound 

name 

Number of 

Lipinski’s rule 

of violations 

Lipinski’s 

rule of 5 

Number of 

Ghose rule 

violations 

Ghose 

rule 

Veber rule Egan 

rule 

Weighted quantitative 

estimate of drug- 

likeness (QEDw) score 

Indigotin 0 Passed 0 Passed Passed Passed 0.72 

Aristolochic acid 0 Passed 0 Passed Passed Passed 0.44 

Lucidenic acid 0 Passed 1 Failed Passed Passed 0.56 

Esculetin 0 Passed 1 Failed Passed Passed 0.55 

Leucasperoside B 3 Failed 4 Failed Failed Failed 0.17 

Friedelin 1 Passed 2 Failed Passed Failed 0.38 

Rutin 3 Failed 4 Failed Failed Failed 0.14 

Quercetin 0 Passed 0 Passed Passed Passed 0.43 

Beta-sitosterol 1 Passed 2 Failed Passed Failed 0.44 

 

Table 4: In silico ADMET properties of selected phytocompounds predicted using SwissADME, pkCSM, and admetSAR 2.0 

 
Compound name Indigotin Aristolochic 

acid 

Lucidenic 

acid 

Esculetin Leucasperoside B Freiedlin Rutin Quercetin Beta-

Sitosterol 

Skin Permeation 

Value (log Kp) cm/s 

-5.96 cm/s -5.85 cm/s -7.41 cm/s -6.52 cm/s -9.14 cm/s -1.94 cm/s -10.26 

cm/s 

-7.05 cm/s -2.20 cm/s 

GI Absorption High High High High Low Low Low High Low 

BBB Permeability Yes No No No No No No No No 

P-gp Substrate No No Yes No No No Yes No No 

CYP1A2 Inhibitor Yes Yes No Yes No No No Yes No 

CYP2C19 Inhibitor No Yes No No No No No No No 

CYP2C9 Inhibitor No Yes No No No No No No No 

CYP2D6 Inhibitor Yes No No No No No No Yes No 

CYP3A4 Inhibitor Yes No Yes No No No No Yes No 

 

Table 5: Molecular docking studies of compounds against Phospholipases A2 (PDB) - 2QOG 

 
Compounds Est. Free Energy 

of Binding 

Est. Inhibition 

Constant, Ki 

Electrostatic 

Energy 

Total Intermolec. 

Energy 

Interact. 

Surface 

Indigotin -5.62 kcal/mol 76.04 uM -0.05 kcal/mol -5.62 kcal/mol 482.496 

Aristolochic acid -7.29 kcal/mol 4.51 uM -1.20 kcal/mol -8.31 kcal/mol 553.989 

Lucidenic acid -7.57 kcal/mol 2.85 uM -1.23 kcal/mol -8.29 kcal/mol 640.892 

Esculetin -6.06 kcal/mol 36.11 uM -0.22 kcal/mol -5.42 kcal/mol 441.858 

Leucasperoside B -9.77 kcal/mol 68.74 nM -0.51 kcal/mol -10.12 kcal/mol 783.37 

Friedelin -7.53 kcal/mol 3.02 uM -0.05 kcal/mol -7.53 kcal/mol 591.046 

Rutin -12.73 kcal/mol 465.23 pM -0.39 kcal/mol -7.07 kcal/mol 716.79 

Quercetin -7.02 kcal/mol 7.15 uM -0.98 kcal/mol -6.19 kcal/mol 499.466 

Beta-sitosterol -7.69 kcal/mol 2.29 uM -0.02 kcal/mol -9.37 kcal/mol 664.305 
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Table 6: Amino acid Residue Interaction of Lead against Phospholipases A2 (PDB) - 2QOG 

Compounds Interactions Amino acid Residues 

Indigotin 2 31 49 52 67 70      

  TRP ASP TYR ASN TRP      

Aristolochic acid 2 01 02 31 49 52 67 70    

  SER LEU TRP ASP TYR ASN TRP    

Lucidenic acid 2 01 02 31 49 52 70 133    

  SER LEU TRP ASP TYR TRP CYS    

Esculetin 0 05 06 09 18 19 22 23 31 45 106 

  PHE ASN ILE ALA VAL TYR ALA TRP CYS LEU 

Leucasperoside B 2 02 31 49 52 67 70     

  LEU TRP ASP TYR ASN TRP     

Friedelin 2 02 31 49 52 67 70     

  LEU TRP ASP TYR ASN TRP     

Rutin 2 02 31 49 52 67 70     

  LEU TRP ASP TYR ASN TRP     

Quercetin 1 01 02 31 52 67 70     

  SER LEU TRP TYR ASN TRP     

Beta-sitosterol 2 02 31 49 52 67 70     

  LEU TRP ASP TYR ASN TRP     
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2.9 Beta-sitosterol 

 
Figure 2: 2D and 3D Structure of Selected Ligands 

 

 

 



The Journal of Phytopharmacology 

 

 

170 

 

 

 

 

 
 

Figure 3: The docking pose of the ligands with the target receptor phospholipase A2 [PDB: 2QOG] 
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Figure 4: 2D interaction plot analysis of the ligands with the target receptor Phospholipase A2 [PDB: 2QOG] 
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Figure 5: Hydrogen bond interactions along with core amino acid analysis of the ligands with the target receptor Phospholipase A2 [PDB: 2QOG] 
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DISCUSSION   

The current in silico study identified Quercetin as the top candidate 

against snake venom secretory phospholipase A₂ (sPLA₂). It has a 

binding energy of −7.02 kcal/mol and directly interacts with the 

catalytic residue Tyr52. This finding matches previous work by 

Cotrim et al., who showed that quercetin inhibited the enzymatic 

activity and various pharmacological effects of Crotalus durissus 

terrificus sPLA₂. These effects include a roughly 40% reduction in 

platelet aggregation and myotoxicity. Their molecular docking also 

showed hydrogen-bonded, polar, and hydrophobic interactions, 

indicating that similar flavonoids could bind to sPLA₂ [37]. The well-

known oral bioavailability and high gastrointestinal absorption of 

quercetin in humans further support its potential, as reviewed by 

Almeida et al [38]. Additionally, Lesjak et al. highlighted the 

compound's antioxidant and anti-inflammatory properties, expanding 

its use beyond just blocking the enzyme [39].  

Lucidenic acid emerged as a strong secondary candidate with a 

binding energy of −7.57 kcal/mol, engaging critical residues Asp49 

and Tyr52. However, the pharmacokinetics and bioavailability of 

lucidenic acids have not been studied, which is vital for designing 

formulations and determining dosages. This is particularly important 

since the structurally related ganoderic acid A had an oral 

bioavailability as low as 8.68% in rat models. This gap needs to be 

filled before considering lucidenic acid as a clinical candidate [40]. 

 Friedelin and Beta-sitosterol, despite slightly exceeding Egan's 

lipophilicity limits, showed strong binding affinities of −7.53 and 

−7.69 kcal/mol, respectively. They are proposed as candidates for 

topical anti-venom formulations aimed at treating local tissue 

necrosis. Evidence supports this, as β-sitosterol showed anti-

inflammatory activity and good skin absorption, demonstrating the 

highest uptake among tested phytosterols, indicating its potential for 

developing topical anti-inflammatory treatments [41]. 

Indigotin showed unique blood-brain barrier permeability and a 

favorable QEDw score, but it had the weakest binding affinity at 

−5.62 kcal/mol. Although indigo significantly reduced carrageenan-

induced paw swelling and acetic acid-induced vascular permeability 

in mice via the IKKβ/IκB/NF-κB pathway, [42]. its weak interaction 

with the sPLA₂ active site requires optimization of the structure before 

it can be considered a primary candidate against PLA₂. 

CONCLUSION  

This study presents the first systematic in silico analysis of nine 

Siddha medicinal plant compounds targeting snake venom 

Phospholipase A₂, utilizing drug-likeness, ADMET, and molecular 

docking approaches. Most compounds demonstrated favourable 

binding within the active site of PLA₂, specifically interacting with the 

key catalytic residues Asp49 and Tyr52, which are critical for 

enzymatic activity. These computational findings provide a rationale 

for the traditional use of these Siddha plants in snakebite treatments 

and underscore their potential for further experimental investigation. 

The results contribute to the growing body of evidence supporting 

plant-based inhibitors of snake venom enzymes and may inform the 

development of accessible and affordable adjunct therapies to 

complement existing antivenom treatments, particularly in regions 

where snakebites remain a significant public health concern. 
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