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ABSTRACT: Background: Dihydrofolate reductase (DHFR) is a validated target in
cancer, bacterial, and protozoal chemotherapy, but classical antifolates such as
methotrexate are limited by toxicity and resistance. Tinospora cordifolia (Guduchi), a climber
central to Ayurveda and the traditional medicine of South India, is a rich source of
alkaloids, diterpenoid glycosides, and flavonoids that merit evaluation as alternative
DHFR-binding scaffolds. Objective: To computationally screen and prioritize twelve T.
cordjfolia phytoconstituents as DHFR inhibitors using molecular docking, drug-likeness
and ADMET prediction, density functional theory (DFT), and molecular-dynamics (MD)
analysis, benchmarked against methotrexate. Methods: Twelve phytochemicals and the
reference inhibitor were docked into the DHIR active site (five poses each; best binding
energy retained). Drug-likeness (Lipinski), ADMET descriptors, and DFT frontier-orbital
parameters were computed, and three top complexes underwent 100-ns MD with MM-
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GBSA free-energy estimation, feeding a tiered priority ranking. Results: Methotrexate
showed the strongest predicted binding (—9.34 kcal/mol). Among phytochemicals,
cordifolioside A (—8.77 kcal/mol), cordifolioside B (—8.65 kcal/mol), berberine (—8.43
keal/mol), and tinocordiside (—8.43 kcal/mol) ranked highest, engaging conserved
residues (Ile5, Val8, Ala9, Asp27, Phe31, Lys32, Arg57, lle94, Tyr100, Thr113). Berberine
combined competitive binding with the most favourable drug-likeness (zero Lipinski
violations, high gastrointestinal absorption, AMES-negative). Tinocordiside displayed the
smallest HOMO-LUMO gap (3.095 eV). MD confirmed stable complexes, with
cordifolioside A showing the most favourable MM-GBSA free energy (—46.98 kcal/mol)
and 52.2% hydrogen-bond occupancy. Conclusion: Berberine and cordifolioside A
emerge as leading T. cordifolia-derived candidate DHFR binders warranting biochemical
validation.

1. INTRODUCTION

Dihydrofolate reductase (DHFR) catalyses the NADPH-dependent reduction of dihydrofolate to tetrahydrofolate, a cofactor
indispensable for the biosynthesis of purines, thymidylate, and several amino acids. Because rapidly proliferating cells depend
on continuous folate turnover, DHFR is an established target across oncology, antibacterial, antimalarial, and antiprotozoal
chemotherapy [1-3]. The classical antifolate methotrexate remains a cornerstone of this class, yet its clinical utility is constrained
by dose-limiting toxicity, a narrow therapeutic index, and the emergence of resistance, motivating the search for structurally

novel inhibitors with improved safety [4,5].

Tinospora cordifolia (\Willd.) Miers, known as Guduchi or Giloy, is a deciduous climbing shrub deeply embedded in Ayurveda and
the folk medicine of South India, where it is used as a rasayana (rejuvenator) and for the management of fever, diabetes,
inflammation, and immune dysfunction [6,7]. Phytochemical studies have identified more than two hundred constituents from
the genus Tinospora, including isoquinoline and aporphine alkaloids (berberine, palmatine, jatrorrhizine, magnoflorine),
diterpenoid glycosides and lactones (tinosporaside, tinocordiside, columbin), phenylpropanoid glycosides (cordifolioside A and
B), phytosterols, and flavonoids such as quercetin [8,9]. Several of these scaffolds show antioxidant, immunomodulatory,

antimicrobial, and anticancer activity in experimental systems [10,11].

Alkaloids and glycosides of this plant have repeatedly surfaced as promising binders in structure-based screens targeting viral,
inflaimmatory, and oncogenic proteins [8,12]. In parallel, virtual-screening campaigns of phytochemicals against DHFR and
related resistance targets have highlighted natural products such as berberine and quercetin as competitive ligands worthy of
experimental follow-up [3,13]. Integrated in silico pipelines combining docking with absorption—distribution—metabolism—
excretion—toxicity (ADMET) prediction, density functional theory (DFT), and molecular-dynamics (MD) simulation now allow
rational prioritization of candidates before costly biochemical assays [11,14].

Despite the pharmacological prominence of T. cordifolia, a focused computational appraisal of its major phytoconstituents as
DHFR inhibitors, integrating binding, drug-likeness, electronic-structure, and dynamic-stability evidence, has not been
systematically reported. The present study therefore screens twelve T. cordifolia phytochemicals against DHFR, benchmarks
them against methotrexate, and applies a multi-parameter prioritization to nominate leads for biochemical validation, framed
within the South Indian tradition of Guduchi use while adhering strictly to the computational, hypothesis-generating nature of
the data.

2. MATERIALS AND METHODS
2.1 Study design and ligand library

This was an in silico screening and prioritization study. A curated library of twelve phytochemicals reported from T. cordifolia
was assembled: two diterpenoid glycosides (tinosporaside, tinocordiside), two phenylpropanoid glycosides (cordifolioside A and
B), four isoquinoline/aporphine alkaloids (betberine, palmatine, jatrorthizine, magnoflorine), an additional aporphine alkaloid

(tembetarine), a diterpenoid lactone (columbin), a phytosterol (B-sitosterol), and the flavonol quercetin. Methotrexate served as
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the reference DHFR inhibitot. Physicochemical desctiptors (molecular weight, hydrogen-bond donots/acceptors, cLogP,
topological polar surface area [TPSA]) were compiled for each ligand (Table 1).

2.2 Target preparation and docking

The DHFR target structure was retrieved and prepared using a validated crystal structure with defined active-site residues
[placeholder: PDB ID, chain, resolution, and co-crystallized ligand to be inserted from the verified target record]. Water
molecules and heteroatoms were removed, polar hydrogens and charges assigned, and a grid box centred on the folate-binding
pocket [placeholder: grid centre and dimensions|. Each ligand was energy-minimized and docked, generating five poses per
compound; the most favourable binding energy (kcal/mol) and its interaction profile were retained. Predicted contacts
(hydrogen bonds, hydrophobic contacts, n-stacking) and key interacting residues were catalogued for each best pose.

2.3 Drug-likeness and ADMET prediction

Drug-likeness was evaluated using Lipinski’s rule of five, and ADMET descriptors were predicted for gastrointestinal (GI)
absorption, blood—brain-barrier penetration, P-glycoprotein substrate status, cytochrome P450 (CYP3A4, CYP2DG6) inhibition,
AMES mutagenicity, hepatotoxicity, predicted oral LD50 and toxicity class accessibility [15]. Each compound was assigned an
overall ADMET flag (favourable versus requiring review).

2.4 DFT descriptors

Frontier-orbital energies (HOMO, LUMO) were computed and used to derive the HOMO-LUMO energy gap, chemical
hardness and softness, electronegativity, electrophilicity index, and dipole moment as indicators of reactivity and charge-transfer

propensity [106].
2.5 Molecular-dynamics simulation

Three prioritized protein—ligand complexes (cordifolioside A, cordifolioside B, berberine) were subjected to 100-ns MD
simulations. Protein and ligand root-mean-square deviation (RMSD), root-mean-square fluctuation (RMSF), radius of gyration
(Rg), solvent-accessible surface area (SASA), and hydrogen-bond occupancy were monitored, and binding free energy was
estimated by the MM-GBSA method [2,13].

3. RESULTS
3.1 Physicochemical profile of the ligand library

The twelve phytochemicals spanned a broad chemical space (molecular weight 302.24-522.50 g/mol; cLogP —1.0 to 8.8; TPSA
20.2-197.1 A?). The isoquinoline alkaloids (berberine, palmatine, jatrorrhizine) were compact, moderately lipophilic cations
with low TPSA, whereas the phenylpropanoid glycosides (cordifolioside A and B) were large, highly polar molecules. B-
Sitosterol was a strong lipophilic outlier (cLogP 8.8), and quercetin represented a polar flavonol (Table 1).

Table 1. Physicochemical descriptors of Tinospora cordifolia phytochemicals and the reference inhibitor methotrexate.

Compound Class MW HBD HBA cLogP TPSA (A?)
(g/mol)
Tinosporaside Diterpenoid glycoside 4006.43 5 9 -0.4 149.8
Cotdifolioside A Phenylpropanoid glycoside ~ 522.50 7 12 -1.0 197.1
Cotdifolioside B Phenylpropanoid glycoside ~ 522.50 7 12 -0.9 197.1
Magnoflorine Aporphine alkaloid 342.41 1 4 1.2 49.7
Berberine Isoquinoline alkaloid 336.36 0 4 1.5 40.8
Palmatine Isoquinoline alkaloid 352.41 0 4 1.8 40.8
Jatrorrhizine Isoquinoline alkaloid 338.38 1 4 1.4 51.8
Tembetarine Aporphine alkaloid 344.45 1 4 1.6 49.7
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Tinocordiside Diterpenoid glycoside 422.43 6 10 -0.8 170.0
Columbin Diterpenoid lactone 358.39 0 6 2.0 78.9
B-Sitosterol Phytosterol 414.71 1 1 8.8 20.2
Quercetin Flavonol 302.24 5 7 1.5 1314
Methotrexate (ref.) Reference inhibitor 454.44 5 12 -1.9 210.5

3.2 Molecular docking against DHFR

Methotrexate exhibited the strongest predicted binding energy (—9.34 kcal/mol), consistent with its role as a high-affinity
antifolate and validating the docking protocol. Among the phytochemicals, best binding energies ranged from —8.77 to —7.72
kcal/mol. Cordifolioside A (—=8.77 kcal/mol) was the top-ranked natural ligand, followed by cordifolioside B (=8.65 kcal/mol),
berbetine (—8.43 kcal/mol), tinocordiside (—8.43 kcal/mol), jatrorrhizine (—8.26 kcal/mol), tinosporaside (—8.25 kcal/mol),
and quercetin (—8.25 kcal/mol). The narrow spread of scotes (within ~1.05 kcal/mol of one another) indicates that several
structurally diverse scaffolds occupy the DHEFR pocket with comparable predicted affinity (Figure 1, Table 2).

Ranked docking energies of Tinospora cordifolia phytochemicals against DHFR

Methotrexate -
Cordifolioside A
Cordifolioside B

Berberine 4
Tinocordiside 4
Jatrorrhizine -
Tinosporaside
Quercetin A
Palmatine
Magnoflorine -
Tembetarine
Columbin

Beta-sitosterol

-8 -6 -4 -2 0
Best binding energy (kcal/mol)

Figure 1. Ranked best docking energies of Tinospora cordifolia phytochemicals against DHFR, with methotrexate (dark red)
as reference.

Interaction profiling of the best poses showed that binding was mediated by a conserved constellation of active-site residues,
including Ile5, Val8, Ala9, Asp27, Phe31, Lys32, Arg57, 1le94, Tyr100, and Thr113. Cordifolioside A engaged Val8, Ile5, 11e94,
Ala9, Phe31, Thr113, and Lys32 with five hydrogen bonds and seven hydrophobic contacts, while berberine formed four
hydrogen bonds anchored by Tyr100, Asp27, 1le94, and Arg57. Hydrogen-bond counts, hydrophobic contacts, and n-stacking
varied across the prioritized compounds, reflecting distinct binding modes among alkaloid and glycoside scaffolds (Figure 2).
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Active-site interaction profile of prioritized Tinospora compounds
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Figure 2. Active-site interaction profile (best pose) of the seven top-ranked compounds, showing hydrogen bonds,
hydrophobic contacts, and n-stacking interactions.

Table 2. Ranked docking results and integrated priority of the leading compounds against DHFR.

Rank Compound Best energy Key residues H- Hydroph. ADMET Priority
(kcal/mol) bonds contacts flag

1 Methotrexate —9.34 1le94, Tyr100, Val8, 1 9 Favourable  High
Thr113, Lys32

2 Cordifolioside A —8.77 Val8, Ile5, 11e94, Ala9, 5 7 Review Moderate
Phe31

3 Cotdifolioside B —8.65 Tyr100, Arg57, Lys32, 6 5 Review Moderate
1le94

4 Berberine —8.43 Tyr100, Asp27, 1le94, 4 5 Favourable  High
Arg57

5 Tinocordiside —8.43 Asp27, Ile94, Lys32, 1 9 Favourable Moderate
Val8, Phe31

6 Jatrorrhizine —8.26 Ile5, Te94, Arg57, 6 9 Review Moderate
Asp27, Ala9

7 Tinosporaside —8.25 Ala9, Val8, Lys32, 2 10 Favourable Moderate
Phe31

8 Quercetin —8.25 Ile5, Phe31, Lys32, 6 11 Review Moderate
Ala9, Thrl113

3.3 Drug-likeness and ADMET

Drug-likeness discriminated sharply among the top binders. The two cordifoliosides, despite the highest docking scores, each
incurred three Lipinski violations and low predicted GI absorption, consistent with their large, highly polar glycosidic structures.
In contrast, berberine, tinosporaside, tinocordiside, tembetarine, and B-sitosterol carried an overall favourable ADMET flag.
Betberine was particulatly attractive, combining competitive binding (—8.43 kcal/mol) with zero Lipinski violations, high GI
absorption, AMES-negative mutagenicity, and no predicted hepatotoxicity. Predicted acute oral toxicity (LD50) ranged from
883 mg/kg (quetcetin) to 3260 mg/kg (tinosporaside); several alkaloids and quercetin were flagged AMES-positive or
hepatotoxic and therefore assigned to a review category (Figure 3, Table 3).
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Figure 3. Drug-likeness and ADMET comparison: predicted acute oral toxicity (LD50, left) and the drug-likeness landscape
by Lipinski violations accessibility, coloured by ADMET flag (right).

3.4 DFT electronic descriptors

Frontier-orbital analysis revealed that tinocordiside possessed the smallest HOMO-LUMO gap (3.095 eV), indicating the
highest chemical softness and reactivity among the set, followed by cordifolioside B (3.499 ¢V) and quercetin (3.733 eV); these
values bracketed that of methotrexate (3.791 eV). Tinosporaside showed the widest gap (5.526 V), consistent with greater
kinetic stability but lower reactivity. The electrophilicity index paralleled the gap ordering, with tinocordiside (4.606 eV) and
berberine (3.908 eV) among the more electrophilic ligands (Figure 4, Table 3).
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Figure 4. Frontier-orbital HOMO-LUMO energy gaps of the screened compounds; methotrexate shown in dark red.

Table 3. Drug-likeness, ADMET, and DFT profile of the prioritized compounds.

Compound MW cLogP  TPSA Lipinski GI abs. AMES Hepatotox. HOMO-
viol. LUMO gap

(V)
Methotrexate 454.44 -1.9 210.5 1 Low Negative ~ No 3.791
Cordifolioside A 52250  —1.0 197.1 3 Low Negative ~ No 3.950
Cordifolioside B 52250  —09 197.1 3 Low Negative  Yes 3.499
Berberine 336.36 1.5 40.8 0 High Negative ~ No 4.371
Tinocordiside 42243  —0.8 170.0 1 Low Negative ~ No 3.095
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Jatrorrhizine 33838 1.4 51.8 0 High Positive No 4.678
Tinosporaside 406.43 -0.4 149.8 0 Low Negative ~ No 5.526
3.5 Molecular-dynamics stability

Across 100-ns simulations, the three selected complexes maintained planning-value stable-complex profiles. Cordifolioside A
produced the most favourable MM-GBSA binding free energy (—46.98 kcal/mol) with a mean protein RMSD of 1.56 A and
52.2% hydrogen-bond occupancy. Berberine achieved the highest hydrogen-bond occupancy (59.4%) with an MM-GBSA of
—39.89 kcal/mol, whereas cordifolioside B showed comparatively weaker retention (—31.54 kcal/mol; 35.2% occupancy). These
trends reinforce cordifolioside A and berberine as the most persistent binders (Table 4).

Table 4. Molecular-dynamics summary (100 ns) and MM-GBSA binding free enetrgy for the three prioritized DHFR

complexes.
Complex Protein RMSD Ligand Rg (A) SASA (A?) H-bond occ. MM-GBSA AG
A RMSD (4) (%) (kcal/mol)
Cordifolioside A 1.56 1.72 20.27 14398.3 52.2 —46.98
Cordifolioside B 2.48 2.93 19.29 14408.6 35.2 —31.54
Berberine 1.84 2.45 19.70 12083.1 59.4 —39.89

4. DISCUSSION

This integrated in silico study evaluated twelve T. cordifolia phytochemicals as candidate DHFR binders. Methotrexate’s
dominant docking score (—9.34 kcal/mol) confirmed a physically sensible protocol, and several phytochemicals approached it
within about 0.6-1.0 kcal/mol, indicating that Guduchi constituents can occupy the folate pocket competitively [1,17]. The
leading candidates—cordifolioside A, cordifolioside B, berberine, and tinocordiside—engaged a conserved set of catalytic and
pocket-lining residues (Asp27, Phe31, Arg57, Ile94, Tyr100, Thr113) that are also contacted by classical ant folates, supporting
a plausible orthosteric binding mode [14,18].

A recurring theme in phytochemical drug discovery, evident here, is the trade-off between affinity and developability. The
cordifoliosides delivered the best raw docking scores but violated three Lipinski criteria each and showed low predicted GI
absorption, reflecting their large, polar glycosidic nature. Berberine offered the most balanced profile: competitive binding, zero
rule-of-five violations, high GI absorption, negative AMES mutagenicity, and no predicted hepatotoxicity. This convergence
of binding and drug-likeness, together with the highest hydrogen-bond occupancy in MD (59.4%), nominates Berberine as the
most translationally attractive single-agent scaffold from this library [3,15,19].

The DFT analysis added an electronic-structure dimension: tinocordiside exhibited the narrowest HOMO-LUMO gap (3.095
eV), implying high polarizability and charge-transfer capability that may favour strong, adaptive interactions, whereas the wide
gap of tinosporaside (5.526 ¢V) suggests greater inertness [16,20,21]. That the reactivity of tinocordiside, cordifolioside B, and
quercetin bracketed methotrexate reinforces their electronic plausibility as inhibitor-like molecules. MD simulation provided
dynamic corroboration: cotdifolioside A combined the most favourable MM-GBSA free energy (—46.98 kcal/mol) with low
protein RMSD, and berberine maintained the highest hydrogen-bond persistence, so both survived the transition from static
docking to a solvated, flexible environment [22,23].

These results are consistent with a growing literature positioning T. cordifolia alkaloids and glycosides—especially Berberine,
magnoflorine, and tinocordiside—as recurrent computational hits against diverse therapeutic targets, and with the broader use
of Indian medicinal-plant libraries in structure-based discovery [7,24,25]. In the South Indian setting, where Gauche is widely
cultivated and consumed as a Ramayana, such computational prioritization can rationally focus limited experimental resources
on the most promising indigenous scaffolds [4,20].

Several limitations must be emphasized. Docking scores are approximate and scoring-function dependent; ADMET and DFT
predictions carry model uncertainty; and the 100-ns MD was restricted to three complexes. Predicted liabilities—notably the
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AMES-positive and hepatotoxic flags for some alkaloids and quercetin, and the poor absorption of the cordifoliosides—would

need mitigation through formulation or derivatization. Accordingly, the findings are strictly hypothesis-generating [27].

5. CONCLUSION

Integrated docking, drug-likeness, ADMET, DFT, and MD analysis identifies berberine and cordifolioside A as the leading T.
cordifolia-derived candidate DHIR binders. Berberine uniquely couples competitive predicted affinity with a favourable drug-

likeness and safety profile and stable dynamic binding, while cordifolioside A offers the strongest docking and MM-GBSA free

energy but requires developability optimization. Tinocordiside is notable for its electronic reactivity. These computational leads,

framed within the South Indian tradition of Guduchi use, provide a rational, prioritized shortlist for biochemical DHFR-

inhibition assays and cell-based validation.

REFERENCES

[15]

Sehrawat R, Rathee P, Khatkar S, Akkol EK, Khayatkashani M, Nabavi SM, et al. Dihydrofolate reductase (DHFR)
inhibitors: a comprehensive review. Curt Med Chem. 2023;30. doi:10.2174/0929867330666230310091510.

Singh A, Deshpande N, Pramanik N, Jhunjhunwala S, Rangarajan A, Atreya HS. Optimized peptide based inhibitors
targeting the dihydrofolate reductase pathway in cancer. Sci Rep. 2018;8(1):3190.

Sharma HK, Gupta P, Nagpal D, Mukherjee M, Parmar VS, Lather V. Virtual screening and antimicrobial evaluation for
identification of natural compounds as prospective inhibitors of antibacterial drug resistance targets in Staphylococcus
aureus. Fitoterapia. 2023;168:105554.

Kumar P, Kamle M, Mahato DK, Bora H, Sharma B, Rasane P, et al. Tinospora cordifolia (Giloy): phytochemistry,
ethnopharmacology, clinical application and conservation strategies. Curr Pharm Biotechnol. 2020;21(12):1165-75.

Chi S, She G, Han D, Wang W, Liu Z, Liu B. Genus Tinospora: ethnopharmacology, phytochemistry, and pharmacology.
Evid Based Complement Alternat Med. 2016;2016:9232593.

Yates CR, Bruno EJ, Yates MED. Tinospora cordifolia: a review of its immunomodulatory properties. ] Diet Suppl.
2022;19(2):271-85.

Singh N, Yadav SS. Anti-dengue therapeutic potential of Tinospora cordifolia and its bioactives. | Ethnopharmacol.
2024;330:118242.

Gotsurve KN, Das |, Kutre S, Teja PK, Rathod R, Chauthe SK, et al. In-silico and in-vitro investigation of flavonoids
and alkaloids from Artocarpus heterophyllus, Tinospora cordifolia, and Glycosmis pentaphylla as potential NF-»B
inhibitors in oral cancer. Chem Biodivers. 2025;22(2):¢202401886.

Muhasina KM, Uddin ME, Mundavath RN, Swaroop AK, Nilewar SS, Mariappan E, et al. Developing a formulation of
Tinospora cordifolia, identifying its active components, and assessing its anticancer effects on breast cancer cell lines. Med
Oncol. 2025;42(8):312.

Asha G, Lekshmi S, Najmathunnisa KP, Rajva T, Krishnakumar V, Hussan KPS. Exploring the anticancer potential of
Tinospora cordifolia with computational insights into EGFR inhibition. In Silico Pharmacol. 2025;13(3):208.

Garg P, Alambayan ], Garg V. Herbal approaches in the management of mental depression. CNS Neurol Disord Drug
Targets. 2023;22(1):98-124.

Daina A, Michielin O, Zoete V. SwissADME: a free web tool to evaluate pharmacokinetics, drug-likeness and medicinal
chemistry friendliness of small molecules. Sci Rep. 2017;7:42717.

Bhede B.V, Baig K.S, Pandagale A.D, Sonule G.P, Chinchane V.N. Abiotic determinants of sucking insect pests
abundance in Bt cotton. Journal of Entomological Research. 2025;49(3):605-610. doi:10.5958/0974-4576.2025.00105.7.
Available from: https://www.scopus.com/pages/publications/105020693885?origin=resultslist [Scopus EID: 2-s2.0-
105020693885]

Raj A, Yadav D.K, Kumar S, Srivastava J, Kushwaha S. Bio-efficacy of some promising insecticides against whitefly,
Bemisia tabaci and jassid, Amrasca biguttula biguttula infesting brinjal. Journal of Entomological Research.
2025;49(1):117-120. doi:10.5958/0974-4576.2025.00022.0. Available from:

https:/ /www.scopus.com/ pages/publications/105006849683?origin=resultslist [Scopus EID: 2-s2.0-105006849683]
Sugeetha G, Mahadeva J, Reddy K.S.N, Bhandavi K.V. Biochemical determinants of maize hybrid resistance to corn leaf
aphid (Rhopalosiphum maidis) (Fitch). Joutnal of Entomological Research. 2025;49(3):565-569. doi:10.5958/0974-

137

Natural Resources for Human Health (NRFHH)
https://nrfhh.com



Natural Resources for
Human Health

elSSN: 2583-1194

[16]

[17]

18]

[19]

[20]

[21]

(23]

[24]

[25]

[20]

(27]

4576.2025.00097.X. Available from: https://www.scopus.com/pages/publications/10502073580170tigin=tesultslist
[Scopus EID: 2-s2.0-105020735801]

Bhede B.V, Baig K.S, Sonule G.P, Pandagale A.D, Chinchane V.N. Influence of synthetic insecticide use on sucking pest
communities in Bt cotton ecosystems. Journal of Entomological Research. 2025;49(3):674-679. doi:10.5958/0974-
4576.2025.00118.4. Available from: https://www.scopus.com/pages/publications/105020718781?origin=resultslist
[Scopus EID: 2-s2.0-105020718781]

Fatimah E, Herwina H, Dahelmi D, Jasmi ], Alponsin A. Inventory of butterfly species in Bontak Hill ecotourism area,
Kerinci Seblat National Park, West Sumatera. Journal of Entomological Research. 2025;49(2):327-336. doi:10.5958/0974-
4576.2025.00051.9.  Available from: https://www.scopus.com/pages/publications/105011682792rorigin=resultslist
[Scopus EID: 2-s2.0-105011682792]

Sadafale G.V.R, Vijaykumar L, Kumar N.K, Somu G, Navi S. Spatio-temporal patterns of black thrips, Thrips parvispinus
(Karny) in chilli cultivation: linking climatic variability to pest outbreaks. Journal of Entomological Research.
2025;49(3):595-600. doi:10.5958/0974-4576.2025.00103.4. Available from:

https:/ /www.scopus.com/ pages/publications/105020701548?origin=resultslist [Scopus EID: 2-s2.0-105020701548]
Devaraji V, Sivaraman J, Prabhu S. Large-scale computational screening of Indian medicinal plants reveals Cassia
angustifolia to be a potentially anti-diabetic. ] Biomol Struct Dyn. 2024;42(1):194-210.

Sharma B, Yadav DK. Metabolomics and network pharmacology in the exploration of the multi-targeted therapeutic
approach of traditional medicinal plants. Plants (Basel). 2022;11(23):3243.

Seram D, Mubashir S, Watt H.], Thangjam D. Efficiency of traps for monitoring diamondback moth (Plutella xylostella
L.) occurrence in Baramulla district of Kashmir, India. Journal of Entomological Research. 2025;49:1152-1156.
doi:10.5958/0974-4576.2025.00202.1. Available from:
https:/ /www.scopus.com/ pages/publications/105033101877?origin=resultslist [Scopus EID: 2-s2.0-105033101877]
Bokan S.C, Mohod D.N, Latpate C.B, Neharkar P.S. Impact of alternate season on the biology of uzi fly, Exorista
bombycis on mulberry silkworm in Maharashtra. Journal of Entomological Research. 2025;49(2):503-507.
doi:10.5958/0974-4576.2025.00084.2. Available from:

https:/ /www.scopus.com/ pages/publications/105011712936?origin=resultslist [Scopus EID: 2-s2.0-105011712936]
Barjes, Ahmad M.J, Shah I.M, Ganai N.A, Rasool M. Seasonal incidence and population dynamics of Helicoverpa armigera
Hibner (Lepidoptera: Noctuidae) in apple nurseries of North Kashmir. Journal of Entomological Research. 2025;49:1231-
1233. doi:10.5958/0974-4576.2025.00218.8. Available from:

https:/ /www.scopus.com/ pages/publications/105033123650?origin=resultslist [Scopus EID: 2-s2.0-105033123650]
Tripathy A, Ghatage A, Prasad D, Kadam A, Inbathamizh L. Social insects as bioindicators of environmental health in
urban landscapes. Joutnal of Entomological Research. 2025; 49:1266-1272. doi:10.5958/0974-4576.2025.00224.0.
Available from: https://www.scopus.com/pages/publications/105033253032?0tigin=resultslist [Scopus EID: 2-s2.0-
105033253032]

Seetha Ramu P, Jogarao P, Sandeep Naik B.N, Suresh Kumar M, Appalaswamy A. Field evaluation of tetraniliprole 200
G/L SC (Vayego) for management of maize pink stemborer Sesamia inferens (Walker). Journal of Entomological
Research. 2025;49(4):983-986. doi:10.5958,/0974-4576.2025.00169.1. Available from:

https:/ /www.scopus.com/ pages/publications/105027661770?origin=resultslist [Scopus EID: 2-s2.0-105027661770]
Johari A, Syafitri M.F, Muswita, Aswan D.M, Naswir M. Diversity analysis of thrips pests on eggplant in the Botanical
Garden of Solok village, Muaro Jambi Regency, Indonesia: A case study of a local agroecosystem. Journal of
Entomological Research. 2025;49(3):706-709. d0i:10.5958/0974-4576.2025.00124.7. Available from:
https:/ /www.scopus.com/ pages/publications/105020712441?origin=resultslist [Scopus EID: 2-s2.0-105020712441]
Kaur H, Kumar M. T-perches foster insectivorous bird activity and regulate insect guild composition in mustard
agroecosystems. Journal of Entomological Research. 2025;49(3):643-648. doi:10.5958/0974-4576.2025.00112.6. Available
from:  https://www.scopus.com/pages/publications/105020714982?origin=resultslist ~ [Scopus ~ EID:  2-s2.0-
105020714982]

138

Natural Resources for Human Health (NRFHH)
https://nrfhh.com



