
In-silico study on biomolecules derived from Cissus quadrangularis towards 
anti-inflammation

H. Nilofer Farjana a,*, G. Mohan Valiathan b , S. Mohanasatheesh c

a Department of Periodontics, Sree Balaji Dental College and Hospital, Bharath Institute of Higher Education and Research, Chennai, India
b Sree Balaji Dental College and Hospital, Bharath Institute of Higher Education and Research, Chennai, India
c Thaimookambikai Dental Care, Chennai, India

A R T I C L E  I N F O

Keywords:
Cissus quadrangularis
Docking
Insilico study
CD 163 protein
Antiinflammation

A B S T R A C T

Objective: CD 163 protein is a macrophage-specific protein and hemoglobin scavenger receptor. Elevated 
expression of CD 163 protein in macrophages is an important feature indicating that tissues are subjected to 
inflammation. It can be an effective diagnostic biomarker for inflammatory diseases like gingivitis and peri
odontitis. Cissus quadrangularis is used as a potent alternative medicine to control inflammation and heal 
fractured bones. It has high osteogenic potential by increasing osteoblast mineralization. Being a natural product 
with a wide range of benefits can lead to drug development for its high anti-inflammatory and anti-osteoporotic 
properties. Studies have shown that Cissus quadrangularis has significant anti-inflammatory potential and can be 
used as a potential target for therapeutic agents. The objective of the study is to explore the interaction of the 
phytonutrients derived from Cissus quadrangularis with CD 163 protein to establish the anti-inflammatory ac
tivity by in silico approach.
Materials and methods: The biomolecules derived from the plant Cissus quadrangularis namely β-Sitosterol, 
luteolin, piceatannol, quadrangualrin, resveratrol, and tannins were subjected to molecular docking using 
Autodock of 4.0 PyRx software.
Results: The study results showed drug-likeness and binding affinity between biologically active Cissus quad
rangularis molecules against inflammation associated with CD 163 protein.
Conclusion: It can be concluded that the biomolecules derived from Cissus quadrangularis exhibited anti- 
inflammatory potential and thus it can be further explored by invitro analysis in developing a new drug.

1. Introduction

Plants are utilized in phytotherapy, also known as phytomedicine, 
which employs medicinal plants to promote bodily health and well- 
being. This practice serves as the foundation of traditional medicine. 
The utilization of medicinal plants dates back approximately 60,000 
years.1 Traditional Indian medicine, known as Ayurveda, alleviates pa
tient symptoms, enhances health conditions, and improves overall 
quality of life. In the Indian subcontinent, nearly 10,000 plants are 
employed for medicinal purposes, of which only 1,200 to 1,500 are 
incorporated into Ayurvedic formulations. 2,3.

Cissus quadrangularis Linn is a perennial grapevine known for its 
medicinal properties and is often regarded as an underappreciated asset 
in the dental sector. Few studies have been conducted, all highlighting 

its effectiveness in bone regeneration and fracture healing through the 
enhancement of ALP activity and the proliferation of osteoblasts.4–8 This 
succulent plant is native to tropical regions. It has been utilized for 
centuries in Indian Ayurvedic medicine to treat fractures, diarrhea, gout, 
ulcers, hemorrhage, allergies, and syphilis. It is emerging as a promising 
dental biomaterial due to its remarkable anti-inflammatory, antioxidant, 
and regenerative properties. 9–13.

Herbal medicine may be a viable alternative to contemporary 
pharmaceuticals as an adjuvant to periodontal treatment. 14–19 Cissus 
quadrangularis is a good source of vitamins and minerals that help in the 
bone healing process and bone regeneration. 20–24 Cissus quadrangularis 
contains ketosteroids- β sitosterol, luteolin, tannins, resveratrol, picea
tannol, and quadragularin A are bioactive constituents. It possesses 
antibacterial properties and aids in fracture healing, serving to manage 

* Corresponding author at: Sree Balaji Dental College and Hospital, Bharath Institute of Higher Education and Research (BIHER), Chennai, Garden Woodroff Nagar, 
4th Main Street, Perumal Nagar Ext, Zameen Pallavaram, Chennai 600 117, India.

E-mail addresses: niloferfarjana.pd@sbdch.bharathuniv.ac.in, farjanajahangeer@gmail.com (H.N. Farjana), Satheesh.mdsperio@gmail.com (S. Mohanasatheesh). 

Contents lists available at ScienceDirect

Journal of Genetic Engineering and Biotechnology

journal homepage: www.elsevier.com/locate/jgeb

https://doi.org/10.1016/j.jgeb.2025.100571
Received 2 July 2025; Received in revised form 30 August 2025; Accepted 2 September 2025  

Journal of Genetic Engineering and Biotechnology 23 (2025) 100571 

Available online 9 September 2025 
1687-157X/© 2025 Published by Elsevier Inc. on behalf of Academy of Scientiϧc Research and Technology. This is an open access article under the CC BY-NC-ND 
license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ). 

https://orcid.org/0000-0002-2803-2480
https://orcid.org/0000-0002-2803-2480
https://orcid.org/0000-0001-5491-3321
https://orcid.org/0000-0001-5491-3321
mailto:niloferfarjana.pd@sbdch.bharathuniv.ac.in
mailto:farjanajahangeer@gmail.com
mailto:Satheesh.mdsperio@gmail.com
www.sciencedirect.com/science/journal/1687157X
https://www.elsevier.com/locate/jgeb
https://doi.org/10.1016/j.jgeb.2025.100571
https://doi.org/10.1016/j.jgeb.2025.100571
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jgeb.2025.100571&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


pain and metabolic disorders. It has been utilized in the treatment of 
periodontal osseous defects for the regeneration of alveolar bone, either 
independently or in conjunction with growth factors. Cissus quad
rangularis contains numerous pharmacologically active compounds. 
More than 70 active metabolites have been identified in Cissus quad
rangularis, with stilbenes, flavonoids, phytosterols, and quercetin de
rivatives being the most prevalent.

The CD163 protein functions as a hemoglobin scavenger receptor or 
a protein associated with monocytes/macrophages, demonstrating sig
nificant anti-inflammatory properties. Phagocytes that express the CD- 
163 protein act as therapeutic agents in the modulation of the inflam
matory response by downregulating inflammatory mediators such as 
interleukin-10 and interferon-gamma.25 Elevated levels of soluble 
CD163 have been observed in both acute and chronic inflammation, 
exhibiting a cytokine-like anti-inflammatory role. Targeting CD163+ is 
proposed as a potential marker for drug delivery and for the treatment of 
inflammatory diseases. 26 An increased expression of CD163 in tissues 
signifies that these tissues are actively responding to inflammation. 
Cissus quadrangularis shows remarkable anti-inflammatory effects by 
disrupting prostaglandin synthesis 27 and inhibiting the activity of 
cyclooxygenase (COX-1), cyclooxygenase (COX-2), and 5-lipoxygenase 
(5-LOX) enzymes. 28.

In this in silico study, the drug-likeness and the binding energy of the 
drug Cissus quadrangularis with selected biomolecules were studied 
with the CD 163 protein to show its ability as a drug to treat inflam
matory diseases.

2. Materials and methods

2.1. Structure retrieval of macromolecules and molecular visualisation

According to Jumper et al 2021, the AlphaFold algorithm’s deep 
neural network has proven to be incredibly accurate at predicting the 
three-dimensional structure of proteins with previously unidentified 
folds by combining features acquired from homologous templates and 
multiple sequence alignment. From the Uniprot database, the CD163 
alpha fold structure was obtained. Fig. 1 depicts the Scavenger receptor 
cysteine-rich type 1 protein in three dimensions (CD 163). BIOVAVA 
Discovery studio visualizer software was utilised to visualise the 3-D 
structure of a protein.

An insilico study was performed in a DELL Inspiron 14 with Intel 
Core i3 processor, 4 GB RAM, and a 500 GB hard disk capacity. The 
software used for docking was Autodock 4.0 PyRx. Visual inspection for 
the binding pattern was done using PYMOL.

3. Docking study

3.1. Ligand preparation

Chemical structures and biological details on chemical substances 
are both included in the PubChem database. Using this, beta-sitosterol, 
luteolin, piceatannol, quadrangularin, resveratrol, and tannins #39; SDF 
structures were downloaded. Then, using the Python Prescription Vir
tual Screening Tool, the chemicals were put into Open Babel and sub
jected to energy minimization (PyRx). The Universal Force Field 
minimized energy using the conjugate gradient method (UFF). The 
number of update steps was set to one, making the total number of steps 
200. Additionally, the reduction was set up to stop when the energy 
difference fell below 0.1 kcal/mol. The following compounds beta- 
sitosterol, luteolin, piceatannol, quadrangularin, resveratrol, and tan
nins are selected for the study. The binding ability of each compound 
and drug-likeness were detected and scored.

3.2. Docking using Autodock version 4.0 of Pyrx software

Using Autodock version 4.0 of the Pyrx software, the process of 
docking ligands with receptors has been carried out (Trott and Olson, 
2010). Docking is the technique of predicting the most efficiently 
binding ligand(s) from a library of chemicals by utilising several scoring 
algorithms. Docking is the virtual screening of a database of compounds. 
All of the ligands were placed in a PyRx Autodock (Autodock vina) 
folder to build the ligand library [Morris et al., 2009]. The library 
preparation helps to facilitate easier ligand comparison research by 
carrying out simultaneous docking of many ligands against the receptor. 
Additionally, grid batch docking was done. Each docked molecule re
ceives a final minimum score (Dock score interaction/Docking energy of 
receptor-ligand) that is used to express the results.

4. Results and discussion

To find undiscovered targets, protein and drug interactions can be 
identified using molecular docking. There is evidence to support the use 
of plant-based medicines in the treatment of numerous ailments. In this 
work, the type 1 protein of the Scavenger receptor was chosen to interact 
with plant-derived ligands (CD 163). The potential of beta-sitosterol, 
luteolin, piceatannol, quadrangularin, resveratrol, and tannins were 
examined using in silico analysis. These ligands’ binding energies can be 
used to study their inhibitory potential (B.E). The highest binding af
finity with the target protein is indicated by higher negative energy. The 
study’s findings demonstrated that all six compounds demonstrated 
strong binding to the target protein. These chemicals binding energy 
ranges are shown to be between − 4.7 and − 6.1 kcal/mol. The molecular 
interactions of the selected biomolecules against the target CD163 
protein. In docking analysis, the highest negative scores indicate a better 
active compound. The results revealed that the β-sitosterol compound 
showed the highest binding affinity of − 6.1 kcal/mol and binding 
pockets as shown in Fig. 2. Table 1 shows the docking outcomes and 
residues LEU404, LYS421, THR522, ASP661, ALA419, and others listed 
were predicted as active sites in target protein CD163. The hydrogen 
bonding interactions increase the ligand–protein interactions.

There is evidence to support the use of plant-based medicines in the 
treatment of numerous ailments. In this work, the type 1 protein of the 
Scavenger receptor was chosen to interact with plant-derived ligands 
(CD163). The potential of beta-sitosterol, luteolin, piceatannol, quad
rangularin, resveratrol, and tannins was examined using in silico anal
ysis. The highest binding affinity with the target protein is indicated by a 
higher negative energy. The study’s findings demonstrated that the 
selected six compounds demonstrated strong binding to the target pro
tein with beta-sitosterol being the highest.

Fig. 1.
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5. Conclusion

Plant extracts, being an efficient ethnobiological alternative medi
cine, are safe, feasible, biocompatible, and effective in treating various 
ailments. Our research attempts to explore the anti-inflammatory 
properties of Cissus quadrangularis. Proteins have a crucial role in 
reducing inflammation. In this study drug likeness of the compound was 
evaluated and was found to comply with Lipinski’s rule. Our study has 
shown that all six selected biomolecules of Cissus quadrangularis 
showed strong binding to the target CD-163 protein and exhibited anti- 
inflammatory potential. The outcome of the current study proved the 
anti-inflammatory potential. Henceforth, further confirmation 

necessitates more in vitro and in vivo studies for using Cissus quad
rangularis as an alternative drug.
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