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Abstract 

Angiogenesis is nothing but the formation of new blood vessels which is required in tumor 

growth, metastasis and cancer progression.1 Cancer is one of the leading causes of death.2 

There is constant demand of the antiangiogenic agents for the cancer treatment.3 

Natural plant derived molecules contributing significantly for providing safer alternatives for 

discovering novel antiangiogenic drug candidates. This research is attempted to investigate 

antiangiogenic potential of Abies Webbiana phytochemicals targeting vascular endothelial 

growth factor receptor two (VEGFR -2), Human epithelial growth factor receptor 2(HER2), 

Epidermal growth factor receptor (EGFR) and Fibroblast growth factor receptor two 

(FGFR2) via molecular docking.  

The common name of Abies Webbiana is Talispatra in Bengali and Hindi, Talispatram in 

Sanskrit and Indian silver fir in English.4This is the tall and evergreen tree and it occurs in 

himalayan region of India 5.Abies Webbiana is reported with significant pharmacological 

activities previously which contains 25 bioactive compounds mainly Kaempferol 6 ,Beta 

Sitosterol 7,Limonene8, Alpha pinene9, Bornyl acetate10,1,8-cineol11 and Quercetin12 4. 

Quercetin have highest binding affinity. 
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For the molecular docking using Protein data bank three-dimensional structure of receptor 

was obtained 13and prepared computationally before docking 

(https://pubchem.ncbi.nlm.nih.gov/)14. Ligand structures were downloaded from public 

chemical databases in SDF format and optimised before molecular docking studies. The 

PyRx15 and BIOVIA discovery studio16 are the software used in this study. This study 

supports the use of natural plant derived molecules in anti-angiogenic drug development. 

While the results of molecular docking encourage further in vivo and in vitro validation of 

predicted inhibitors later. 

 

Keywords:- Angiogenesis, Abies Webbiana, Docking study, Binding affinity, Receptors, 

Ligand 
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Introduction  

Angiogenesis is the mechanism which is involved in physiological functions as well as many 

diseased states17. Angiogenesis is the formation of new blood vessels from preexisting 

vasculature which is required in tumor growth, metastasis and cancer progression17. 
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Angiogenesis is linked to number of diseases including cancer which is one of the leading 

causes of death17. Tumor blood vessels have different structure compared to normal blood 

vessels with irregular branches and they are more heterogeneous it may prevent tumor by 

blocking tumor blood vessels.1 vascular endothelial growth factor receptor two (VEGFR-2) 

Human epithelial growth factor receptor 2 (HER2), Epidermal growth factor receptor ( 

EGFR) and Fibroblast growth factor receptor two( FGFR2) is responsible for angiogenesis.1 

Vascular endothelial growth factor is secreted by the over expressive tumor. Vascular 

endothelial growth factor binds to high affinity signalling receptors present on the endothelial 

cells of existing blood vessels, which provide the necessary nutrients for tumor cell survival 

and tumor growth18.Fibroblast growth factor receptor (FGFR2) regulate angiogenesis, as well 

as cell proliferation and differentiation Vascular Endothelial growth factor receptor 2 

(VEGFR2) , Human epithelial growth factor receptor 2 (HER2), Epidermal growth factor 

receptor ( EGFR) and Fibroblast growth factor receptor two (FGFR2) acts as center 

modulator of angiogenesis hence it is targeted frequently for developing antiangiogenic 

agents to fight cancer.3 

Medicinal plants are the rich resources of traditional medicine system which are used to treat 

various disorders.3 Many modern medicines are produced using medicinal plants.3 Abies 

webbiana it is one of the medicinal plants which belongs to the family Pinaceae19. The 

common name of abies Webbiana is Talispatra in Bengali and Hindi, Talispatram in Sanskrit 

and Indian silver fir in English.4 These are the coniferous trees which found in high altitude 

areas. It is the tall and evergreen tree which is mainly occurring from Kashmir to Assam in 

Himalayan region of Indian. 5This plant also exist in Afghanistan, Tibet, Bhutan and Nepal at 

an altitude 2500-4000 m.5 In Ayurveda the traditional system of Indian medicine the leaves 

of abies Webbiana have different uses.5 Abies webbiana is previously reported with 

significant pharmacological activities like antibacterial, antifungal, anti tumor, mast cell 

stabilizing, anxiolytic, antitussive female antifertility and CNS depressant actions.4 It 

contains 25 bioactive compound such as  terpenoids, flavonoid, amino acids, tannins, 

alkaloids, lipids, steroids and glycosides. Abies webbiana mainly contains Kaempferol6 ,Beta 

sitosterol7 ,Limonene8, Alpha pinene9, Bornyl acetate10,1,8-cineol 11and Quercetin12,4 

.Quercetin have highest binding affinity. 
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 Various antiangiogenic products from natural resources are being used in multiple cancer 

because of lesser toxicity compared to currently used therapeutics. Using molecular docking 

it is possible to predict interaction between two structures that is Protein and ligand or 

between two proteins. Thus, the present study is aimed to understand the inhibition of cancer-

causing protein through docking studies. 

Materials and Methods 

For the research we apply biological database such as PubChem. PDB (Protein Data Bank) 

and software like PyRx. PDB is the single global Open across archive as a 3D structural data 

for biological micro molecules including proteins DNA and RNA established in 1971 at 

brock-heaven national laboratories (BNAL) in collaboration with the Cambridge a 

crystallographic data centre (UK). They store biomolecular information as a 3D atomic co-

ordinated mainly from Xray crystallographic (along with NMR or cryo- EM) in standardised 

text format20. PyRx is free virtual screening and molecular docking software that provides an 

easy to use graphical interface for ligand preparation and energy minimization and docking 

using Autodock and Autodock Vina 15 

Molecular docking is an efficient method to identify targets and screen potential drug 

candidates.  It allows virtual screening of compound databases quickly. It also predicts 

binding affinity and identifies strong binders.  

Preparation of protein macromolecule  

Protein data bank PDB was used to obtain the Three-dimensional crystals structure of 

VEGFR macromolecules .PDB is the large public repository of experimental data include the 

resolution of protein determined using Xray diffraction method. Unwanted components and 

water molecules were removed from the PDB file using BIOVIA (Discovery studio 

visualized)21 

Preparation of ligands  

A total of 25 Bioactive phytochemicals of abies webbiana were selected. The docking process 

involves three main steps: ligand confirmational analysis, binding placement and scoring 

evaluation. Then take best seven Out of 25 Phytochemicals for analysis. Fill  the 

phytochemicals confirmers were obtained in structure data format (SDF) from PubChem 

database (https://pubchem.ncbi.nlm.nih.gov/)22.  
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By using BINOVA discovery studio the all of the SDF file were opened that was already 

installed21. The docking analysis of Quercetin, Kaempferol, Beta sitosterol, Limonene, Alpha 

pinene, Bornyl acetate, 1,8-cineole and vascular endothelial growth factor receptor was 

performed by PyRx docking software. Docking enables virtual screening of compound 

database and identifies they strongest binder based on their scoring function. Discovery studio 

visualizer (BINOVA) was used to create 3D and 2D interaction photos21. 

 

 
 

 

 

           Structure of VEGFR2 receptor                    Structure of EGFR receptor  

Structure of HER receptor Structure of FGFR receptor 
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Protein ligand interaction using Pyrx  

Pyrx is computer based molecular docking software that integrates Autodock and Autodock 

vina to predict protein - ligand interaction. It estimates binding energy, binding orientation 

and stability of ligand - protein complex. It also supports ligand optimization, energy 

minimization and analysis of interaction such as hydrogen bonds, bond lengths and binding 

conformations.  

 
 

 

 

ALPHA PINENE BORNYL ACETATE 

1, 8- CINEOL 

Fig 2. Structures of 7 selected ligand molecules 
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Result 

Analysis of visualization of docking study 

The binding energy of the protein–ligand complexes and the analysis of docking results were 

evaluated using molecular docking studies and Discovery Studio Visualizer v16.1.0.15350. 

After completion of the docking process, Quercetin exhibited a strong binding affinity of 

−10.2 kcal/mol with 3VO3 (VEGFR2) among all the selected receptor proteins. The binding 

affinities of Quercetin with 1M17 (EGFR) and 3PP0 (HER) were found to be −8.6 and −9.2 

kcal/mol, respectively, calculated using Auto Dock Vina on the PyRx platform. 

Kaempferol showed the highest binding affinity of −10.2 kcal/mol with 3VO3 (VEGFR2) 

3PP0 (HER) protein, followed by slightly lower affinities with 1M17 (EGFR) and 7KIA 

(FGF), recorded as −8.8 and −8.5 kcal/mol, respectively. Limonene demonstrated its best 

binding affinity of −6.6 kcal/mol with 7KIA (FGF), while its affinities with 3VO3 (VEGFR2) 

and 7KIA were −6.3 and −6.6 kcal/mol, respectively. 

Alpha-pinene displayed its maximum binding affinity of −6.2 kcal/mol with 3PP0 (HER). 

Alpha pinene showed comparatively lower binding affinities with 7KIA (FGF), 3VO3 

(VEGFR2), and 1M17 (EGFR), recorded as −5.6, −5.3, and −5.4 kcal/mol, respectively. 

Bornyl acetate exhibited its highest binding affinity of −5.8 kcal/mol with 7KIA (FGFR), 

while its interactions with 1M17 (EGFR), 3PP0 (HER), and 3VO3 (VEGFR2) were −6.0, 

−5.8, and −5.4 kcal/mol, respectively. 

The compound 1,8-cineole showed binding affinities of −6.0 kcal/mol with 3PP0 (HER), −5.3 

kcal/mol with 3VO3 (VEGFR), −5.2 kcal/mol with 1M17 (EGFR), and −5.1 kcal/mol with 

7KIA (FGFR). Free energy plays a crucial role in determining the interaction strength 

between binding partners. Positive free energy values indicate non-spontaneous interactions 

requiring energy input, whereas negative values suggest spontaneous binding. In this study, 

all obtained values were negative, indicating that the ligand–protein interactions occur 

spontaneously.  
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Molecular interaction of Quercetin with 3vo3 

(VEGFR2) protein  

 

Molecular interaction of Quercetin with 3PP0 

(HER) protein  

 

Molecular interaction of Quercetin with 7KIA 

(FGFR) protein  

Molecular interaction of Quercetin with 1M17 

(EGFR) protein  
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Molecular interaction of kaempferol with 3PP0 (HER) 

protein  

 

Molecular interaction of Kaempferol with 3VO3 

(VEGFR2) protein  

 

  

 

Molecular interaction of kaempferol with 7KIA (FGFR) 

protein Molecular 

 

Molecular interaction of kaempferol with 1M17 

(EGFR) protein  
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Molecular interaction of Beta sitosterol with 3VO3 

(VEGFR2) protein  

 

Molecular interaction of Beta sitosterol with 3PP0 

(HER) protein  

 

 

Molecular interaction of Beta sitosterol with 1M17 

(EGFR) protein  

 

 

Molecular interaction of Beta sitosterol with 7KIA 

(FGFR) protein  
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Molecular interaction of Limonene with 3VO3 (VEGFR2) 

protein  

 

Molecular interaction of Limonene with 3PP0 (HER) 

protein  

 

  

Molecular interaction of Limonene with 7KIA (FGFR) 

protein  

 

Molecular interaction of Limonene with 1M17 (EGFR) 

protein  
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 Molecular interaction of Alpha pinene with 3VO3 

(VEGFR2) protein  

 

Molecular interaction of Alpha pinene with 3PP0 

(HER) protein  

 

 
 

Molecular interaction of Alpha pinene with 7KIA (FGFR) 

protein  

 

Molecular interaction of Alpha pinene with 1M17 

(EGFR) protein  
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Molecular interaction of Bornyl acetate with 3VO3 

(VEGFR2) protein  

 

Molecular interaction of Bornyl acetate with 3PP0 (HER) 

protein  

 

 
 

Molecular interaction of Bornyl acetate with 7KIA (FGFR) 

protein  

 

Molecular interaction of Bornyl acetate with 1M17 

(EGFR) protein  
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Molecular interaction of 1,8-cineol with 3VO3 (VEGFR2) 

protein  

 

Molecular interaction of 1,8-cineol with 3PP0 (HER) protein  

 

  

Molecular interaction of 1,8-cineol with 7KIA (FGFR) 

protein  

 

Molecular interaction of 1,8-cineol with 1M17 (EGFR) 

protein  
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Interaction between chemical constituent of plant name: Abies webbiana and 3vo3 

PDB DOI: https://doi.org/10.2210/pdb3vo3/pdb.  

Drug  Docking 

score/binding 

energy  

(kcal/mol) 

Van  

Der waals  

H 

Bond  

Pi -Sigma  Pi - Alkyl 

Quercetin  -10.2 

 

 

GLU A:885 

VAL A:899 

VAL A:916 

GLU A:917 

PHE A:918 

LYS A:920 

GLY A:922 

ASN A:923 

ASP A:1046 

CYS A:919 

 

VAL A:848 

LEU A:1035 

 

CYS A:1045 

ALA A:866 

LEU A:840 

Kaempferol -10.2 

 

 

 

ASP A:1046 

VAL A:916 

VAL A:899 

GLU A:917 

PHE A:918 

LYS A:920 

GLY A:922 

ASN A:923 

GLU A:855 

LEU A:804 

CYS A:919 

VAL A:848 

LEU A:1035 

CYS A:1045 

ALA A:866 

 

Beta sitosterol -8.1 

 

 

 

GLU A:885 

ILE A:888 

LEU A:889 

CYS A:1045 

ASP A:1046 

ILE A:1044 

VAL A:898 

ILE A:1025 

  CYS A:1024 

HIS A:1026 

ILE A:892 

LEU A:1019 

Limonene -5.2 

 

 

 

GLY A:922 

VAL A:899 

VAL A:916 

VAL A:848 

PHE A:1047 

GLU A:917 

  LEU A:1035 

LEU A:840 

ALA A:866 

CYS A:919 

PHE A:918 

Alpha pinene  -5.3 

 

 

 

ASP A:814 

ASP A:1046 

ILE A:1025 

ILE A:892 

LEU A:1019 

CYS A:1024 

GLU A:885 

  ILE A:888 

HIS A:1026 

LEU A:889 

Bornyl acetate  -5.6 

 

 

 

GLU A:885 

INU A:888 

LEU A:889 

ASP A:1046 

CYS A:1045 

ILE A:1044 

ILE A:1025 

VAL A:898 

  CYS A:1024 

HIS A:1026 

INE A:892  

LEU A:1019 

 

1, 8-cineole  -5 LEU A:1019 

ASP A:1046 

  ILE A:888 

CYS A:1024 
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ILE A:892 

ILE A:1025 

HIS A:102 

ARG A:1027 

ASP A:814 

GLU A:885 

 

 

Interaction between chemical constituent of plant name: Abies webbiana and 3pp0  

PDB DOI: https://doi.org/10.2210/pdb3pp0/pdb.  

Drug  Docking 

score/binding 

energy  

(kcal/mol) 

Van  

Der waals  

H  

Bond  

Pi – sigma  Pi - alkyl 

Quercetin  

 

 

-9.2 GLY A:729 

ARG A:849 

CYS A:805 

GLY A:804 

LEU A:726 

MET A:801 

ILE A:752 

BAL A:797 

LEU A:785 

ASP A:863 

THR A:862 

ASN A:850 

SER A:728 

LEU A:796  

 

VAL A:734 

THR A:798 

LEU A:852 

ALA A:751  

LYS A:753  

Kaempferol 

 

 

 

-8.8 MET A:801 

LEU A:800 

GLY A:804 

SER A:728 

CYS A:805 

ARG A:849 

ASP A:863 

THR A:862 

LEU A:785 

ILU A:796 

VAL A:797 

 LEU A:852 

VAL A:734 

THR A:798 

LEU A:726 

ALA A:751  

LUS A:753  

Beta sitosterol  

 

 

 

-8.4 ASP B:845 

ARG B:849 

THR B:862 

ASN B:850 

LEU B:852 

PHE B:1004 

GLY B:804 

ALA B:751  

CYS B:805 

GLY B:727 

ASP B:863 

LYS B:753 

GLY B:729 

ALA B:730 

PHE B:731 

LEU B:866 

LYS B:883  PRO B:885 

VAL B:734 

LEU B:726 
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VAL B:884 

limonene 

 

 

 

 

-6.5 THR B:798 

THR B:862 

GLU B:770 

ASP B:863 

PHE B:864 

SER B:783 

  LEU B:785 

LEU B:796 

LYS B:753 

VAL B:734 

MET B:774 

 

Alpha pinene 

 

 

 

-6.2 GLU B:770 

PHE B:864 

LYS B:753 

ASP B:863 

THR B:862 

THR B:798 

VAL B:797 

SER B:783 

ARG B:784 

  MET B:774 

LEU B:796 

LEU B:785 

Bornyl acetate  

 

 

 

-5.5 

 

PRO B:942 

ASP A:742 

GLU B:939 

LEU A:715 

ARG B:940 

ILE A:714 

LEU A:711 

ARG A:713 

GLN B:943 

 

  

1,8-cineole  -6 ARG A:756 

LEU A:755 

GLY A:865 

LEU A:866 

ARG A:868 

GLU A:766 

THR A:759 

 PHE A:731 

 

ALA A:763 

ILE A:767 

 

 

Interaction between chemical constituent plant name: Abies webbiana and 7KIA  

PDB DOI: https://doi.org/10.2210/pdb7KIA/pdb   

Drug  Docking 

score/binding 

energy 

(kcal/mol) 

Van  

Der waals  

H  

Bond  

Pi -sigma  Pi- alkyl  

Quercetin  

 

 

 

 

 

-8.5 GLU B:534 

ALA B:643 

ILE B:548 

GLU B:565 

TYR B:566 

ALA B:567 

GLY B:570 

LEU B:487 

GLU B:574 

ASN B:571 

GLY B:488 

 

ASP B:644 

 

LEU B:633 

VAL B:495 

LYS B:517 

ALA B:515 

 

 

kaempferol -8.5 GLU B:534 LYS B:517 VAL B:495 ALA B:643 
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http://www.ijnrd.org/
https://doi.org/10.2210/pdb7KIA/pdb


INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 
© 2026 IJNRD | Volume 11, Issue 8, August 2026 | ISSN: 2456-4184 | IJNRD.ORG 

 

IJNRD2608196 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org) 

 

 

b990 

 

 

 

 

 

 

PHE B:564 

ILE B:548 

GLU B:565 

TYR B:566 

SER B:568 

GLY B:570 

GLY B:488 

ALA B:567 

 

LEU B:633 

 

ALA B:515 

LEU B:487 

Beta sitosterol  

 

 

 

 

 

-9.4 GLY B:490 

ASN B:631 

ALA B:515 

ASP B:644 

LYS B:517 

GLY B:534 

ASN B:571 

ASP A:522 PHE B:564 

 

ILE B:548 

ALA B:643 

VAL B:485 

CYS B:495 

CYS B:491 

ARG B:630 

Limonene 

 

 

 

 

-6.6 GLU B:534 

ASP B:644 

ALA B:643 

TYR B:566 

 PHE B:564 

 

LYS B:517 

VAL B:495 

LEU B:487 

LEU B:633 

ALA B:515 

ILE B:548 

Alpha pinene 

 

 

 

 

-5.6 ALA A:567 

GLU A:565 

ASP A:644 

  ALA A:515 

ILE A:548 

PHE A:564 

ALA A:643 

LYS A:517 

VAL A:495 

LEU A:633 

Bornyl acetate 

 

 

-5.8 ASN A:662 

LEU A:647 

ARG A:649 

ASP A:655 

THR A:661 

THR A:660 

ILE A:654 

ARG A:625 

ARG A:664 

GLY A:663 

  

1,8-cineole  -5.1 ASP A:521 

LYS A:520 

VAL B:709 

PRO A:559 

GLU B:710 

TYR A:561 

MET A:518 

LEU A:519  

  PRO B:708 

 

 

 

Interaction between chemical constituent plant name: Abies webbiana and 1M17 

PDB DOI: https://doi.org/10.2210/pdb1M17/pdb  

Drug  Docking 

score/binding 

energy 

(kcal/mol) 

Van  

Der waals  

H 

Bond  

Pi-sigma  Pi -alkyl 

Quercetin  

 

-8.6 GLY A:695 

LEU A:764 

MET A:769 

MET A:742 

LEU A:820 

LEU A:694 

ALA A:719 

VAL A:702 

https://ijnrd.org/
http://www.ijnrd.org/
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ASP A:831 

PHE A:832 

THR A:830 

THR A:766 

GLN A:767 

LEU A:768 

GLY A:772 

PRO A:770 

LYS A:721 

Kaempferol  

 

 

 

 

-8.2 CYS A:773 

GLY A:772 

LEU A:694 

ILE A:720 

THR A:766 

ILE A:765 

LEU A:764 

LYS A:721 

ASP A:831 

THR A:830 

 VAL A:702 

LEU A:820 

Beta sitosterol 

 

 

 

 

 

-8.4 THR A:766 

LEU A:820 

PHE A:699 

MET A:769 

GLY A:772 

PRO A:770 

LEU A:768 

CYS A:773 

ASP A:831 

LYS A:692 

THR A:830 

GLU A:738 

  ALA A:719 

VAL A:702 

LYS A:721 

MET A:742 

LEU A:694 

Limonene  

 

 

 

 

 

-5.4 MET A:769 

THR A:830 

THR A:766 

  LEU A:820 

VAL A:702 

ALA A:719 

MET A:742 

LYS A:721 

LEU A:764 

Alpha pinene 

 

 

-5.4 GLU A:738 

ASP A:831 

THR A:830 

LEU A:820 

THR A:766 

  MET A:742 

VAL A:702 

ALA A:719 

LYS A:721 

LEU A:764 

Bornyl acetate  

 

 

-6.0 LEU A:820 

LEU A:764 

THR A:766 

MET A:742 

PHE A:832 

GLU A:738 

LYS A:721 

ASP A:831 

THR A:830 

 

 ALA A:719 

VAL A:702 

 

1,8-cineole  -5.2 ASP A:831 

THR A:830 

MET A:742 

CYS A:751 

THR A:766 

  ALA A:719 

LEU A:820 

VAL A:702 

LYS A:721 
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Discussion  

The present investigation focused on evaluating the anti-angiogenic potential of 

phytochemicals obtained from Abies webbiana through molecular docking studies against 

key proteins involved in angiogenesis. Since angiogenesis is a fundamental process in tumor 

development and metastasis, targeting this pathway offers a promising strategy for cancer 

management. The computational analysis provided valuable insights into the binding 

behaviour of selected bioactive compounds with receptor proteins associated with angiogenic 

signalling. 

Among the evaluated compounds, flavonoids such as quercetin and kaempferol exhibited 

strong binding affinity toward the selected targets. This may be attributed to their structural 

features, particularly the presence of hydroxyl groups that facilitate hydrogen bond formation 

and enhance interaction stability within the active site of proteins. These compounds have 

been widely reported for their antioxidant and anticancer activities, which further supports 

their possible role in inhibiting angiogenesis. 

In addition to flavonoids, beta-sitosterol also demonstrated considerable interaction with the 

receptor proteins, suggesting its involvement in disrupting angiogenic pathways. 

Furthermore, volatile constituents including 1,8-cineole, alpha-pinene, and bornyl acetate 

showed moderate yet meaningful binding interactions. These molecules are likely to 

contribute through hydrophobic interactions and van der Waals forces, aiding in the 

stabilization of ligand–protein complexes. 

The observed negative binding energy values indicate that the interaction between ligands 

and target proteins is energetically favourable and occurs spontaneously. Such interactions 

may interfere with signalling pathways regulated by angiogenic receptors, thereby reducing 

endothelial cell proliferation and new blood vessel formation, which are critical for tumor 

growth. 

Overall, the results align with previously reported studies that emphasize the therapeutic 

importance of plant-derived phytochemicals, especially flavonoids and terpenoids, in cancer 

prevention and treatment. However, it is important to acknowledge that the present findings 

are based solely on in silico methods. Therefore, further experimental validation through in 

https://ijnrd.org/
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vitro and in vivo studies is necessary to confirm the biological activity, safety, and 

pharmacokinetic profile of these compounds. 

Conclusion  

In this study, the molecular docking simulation found that Quercetin, Kaempferol, Beta 

sitosterol, Limonene, Alpha pinene, Bornyl Acetate and 1,8 cineol are potential anti-

angiogenic compounds against VEGFR and other angiogenic receptors. These are potential 

anti-angiogenic compounds with high binding affinities and good molecular interactions, 

suggesting that they have potential uses in the treatment of cancer by inhibiting pathological 

angiogenesis. These findings are significant in supporting the discovery of anti-angiogenic 

compounds for the treatment of cancer using natural resources. These findings also support 

the advantages of using phytochemicals in drug discovery. Although the use of molecular 

docking is good in selecting potential drug candidates, it is also important to note that 

experimental studies are also significant. These anti-angiogenic compounds need to be tested 

in vitro to evaluate their potential to inhibit endothelial cell proliferation, migration, and tube 

formation. These anti-angiogenic compounds also need to be tested in vivo to evaluate their 

pharmacokinetic, bioavailability, and toxicity profile. If successful in preclinical studies, 

these types of agents have the potential to be a foundation for new, and less toxic, anti-

angiogenic treatments for cancer patients. In conclusion, overall, the present research 

demonstrates the enormous potential of natural agents in contemporary medicine and 

underlines the value of a hybrid approach, combining both computational and experimental 

methods, in drug discovery research. With the pharmacological potential of plant compounds, 

researchers are likely to lay the foundation for more targeted and less toxic cancer treatments. 
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