
 
 

                                                                                                                                                                       
Jagannath University Research Journal (JURJ)                         Volume No.-V - , Issue No. I, Month, April, Year, 2024 ISSN: 2582-6263 

 

58 
 

“Unveiling the Dynamics: Interaction of 1NFK Receptor and 

Active Phytochemicals from BaelFruit” 

 
Deepak Garg*a, Dr. Amit Sharmaa Dr.Pragib ,Dr.Varun Kumarb and Dimple Sharmac 

aResearch Scholoar, Department of Pharmacy, Jagannath University,Jaipur, India 
aProfessor,Faculty of Medical, Paramedical and Allied Health Sciences, Jagannath University, Jaipur, India 

 bProfessor,Department of Pharmacy, Jagannath University, Bahadurgarh, Haryana, India 
cAssistant Professor,Department of Pharmacy, Jagannath University, Bahadurgarh, Haryana, India 

 

Abstract: The purpose of this work is to compare the hepatoprotective role of six active Phytochemicals of Bael—Marmelide, Marmenol, 

scoparone, 6,7-epoxyaurapetene, and Querectin catechin—as ligands. Techniques: using molecular docking to ascertain how a ligand 

interacts with its receptor. A lower docking score denotes a more stable protein binding. Findings: Through reacting with residues of amino 

acids HIS A64, Arg A56, GLY A66, ,ASN A136and  HISA61  of the 1NFK receptor, marmelide, marmenol, scoparone, scopoletin, 6,7-

epoxyaurapetene, and querectin catechin were found to have the potential to evolve as a heaptoprotective drug. Conclusions: HIS A64, Arg 

A56, GLY A66, ,ASN A136and  HISA61  were amino acid residues implicated in ligand protein interactions according to molecular docking. 
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1. INTRODUCTION 

The liver performs a staggering number of 

essential roles in the upkeep, operation, and 

control of the body's homeostasis. Nearly 

every metabolic process that leads to 

development, disease prevention, nutrition 

supply, energy production, and 

reproduction is impacted by it.[1] The 

metabolism of carbohydrates, proteins, and 

fats as well as detoxification, bile secretion, 

and vitamin storage are the liver's primary 

roles. Therefore, maintaining a functioning 

liver is essential to one's general health and 

wellbeing.[2] Hepatotoxicity is the term for 

liver damage caused by chemicals. Certain 

medications have the potential to harm an 

organ when used in excess or occasionally 

even when started within recommended 

dosage ranges. Hepatotoxicity can also be 

caused by other chemical agents, such as 

those employed in factories and labs, 

natural compounds (such microcystins), 

and herbal medicines.[4] 

We refer to substances that harm the liver 

as hepatotoxins. Liver damage is the most 

frequent cause of drug withdrawals from 

the market, with over 900 medications 

linked to the condition. Subclinical liver 

damage caused by chemicals frequently 

only shows up as abnormal liver enzyme 

tests. Fifty percent of acute liver failures 

and five percent of hospital admissions are 

caused by drug-induced liver damage. Over 

75% of idiosyncratic drug reaction cases 

end in liver transplantation or even 

death.[5]  

 

 
 
 
 
 
 
 
These are Fruits of Bael's active ingredients      

[6-8]. It has been reported that marmelide 

effectively blocks the production of Hepatic 

processes  

 

2. Material and Methods  

2.1. lignd Preparation 

 

The PubChem Database provided the ligands 

that were utilized in this investigation. Open 

Babel was used to convert six  test compounds 

of Bael fruit and standard control compound 

structures (Silymarin) that were downloaded in 

the SDF format to the PDB format. 

Supplementary Figure 1 provides the ligands 

and their SDF structures (see supplementary 

information). The Auto Dock Tool was then 

used to assign the rotatable bonds and 

Gasteiger charges to the PDB ligands [9]. 

Every rotatable bond had unrestricted 

movement. 

2.1.1. Preparation of protein structure  

Based on the review of the literature, eight 

protein X-ray crystal structures were 

retrieved from the Protein Data Bank. 

Table 1 provides the proteins, their PDB 

structure identifiers, and the active site (see 

supplementary material). Co-crystallized 

ligands (X-ray ligand) were present in the 

binding sites of all the proteins. Each 

protein structure's ligand was taken out of 

the binding location and stored to a 
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different file. Swiss PDB was used to 

find and replace any missing atoms in 

each protein structure [10]. Next, the 

AutoDockTool was used to add the 

solvation term and the Gasteiger charges 

to the protein structure. Additionally, the 

objective functions that let us evaluate 

and select the most likely tautomer as 

well as the three-dimensional 

configurations of the ligand in the proper 

protonation state [11]. The Marmelide 

Docking simulation ligands included 

marmenol scoparone scopoletin 6,7-

epoxyaurapetene, and querectin catechin.  

2.1.2. Protein-Ligand Docking: AutoDock 

Tool was used to construct each protein's 

grid parameter file. A grid-box was made 

big enough to cover the entire protein 

binding site and allow all ligands to move 

freely in it. The number of grid points in 

the x, y, and z-axes was set to 20×20×20. 

The distance between two connecting grid 

points was 0.375 Å. For protein structures 

without ligands in the binding site, the 

center of the active binding site was 

determined from the structure and utilized 

as the grid-box's center. The center of the 

ligand in the X-ray crystal structure served 

as the grid-box's centre. 

2.1.3. Simulation Docking  

The active ingredients, marmelide, 

marmenol, scoparone, scopoletin, 6,7-

epoxyaurapetene, and querectin catechin, 

were docked with the protein. You will see 

seven alternative ligand conformations that 

attach to the one NFK at varying energies 

once the docking process is complete. Ten 

conformations with the lowest score were 

selected for review and interpretation of the 

docking outcome data. 

 

 

 

Figure 1: Docking score comparison of 

ligands on one NFK and test of ligand 

molecules. Please take note that the docking 

score displayed is the result of using the ligand 

binding protein with the lowest energy 
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Figure 2: Basic Structure of 1NFK 
ligand-molecule interactions seen with 
the GLY A66, ASN A136, HISA61, 
Arg A56, and HIS A64 amino acid 
residues of the 1NFK receptor 

3. RESULTS AND DISSCUSSION  

The docking procedure utilized in this stage 

is similar to the validation step of the 

docking protocol; it involves docking each of 

the seven ligand conformations and 

performing a ligand comparison test on the 

previously generated protein. The following 

outcomes are displayed in (Figure), which 

was achieved by docking Marmelide 

Marmenol scoparone scopoletin 6,7-

epoxyaurapetene Querectin catechin onto the 

1 NFK receptor based on the docking score 

According to the visualization results 

(Figures 2 and 3), the ligands (Marmelide, 

Marmenol, scoparone, scopoletin, 6,7-

epoxyaurapetene, Querectin catechin) may 

interact with the histamine H1 receptor's 

amino acid residues HIS A64, Arg A56, 

GLY A66, ,ASN A136and  HISA61  . 

They may also have distinct bond distances 

between each of these residues. Van der 

Waals forces and the formation of 

hydrogen bonds were anticipated based on 

those interactions. Figure 2 illustrates 

which amino acid residues—found in 

helices III, V, and VI—dominately 

participate in receptor-ligand interactions. 

HIS A64 and ARG A56are two amino 

acids that are critical for both GPCR 

activation and NFK receptor binding as 

antagonists, according to Shimamura et al. 

(2011) and Rahim (2010) [12, 13]. When 

comparing native ligands, ligands, and 

ligands to Asp107 and Trp428 at the distance 

of amino acid interaction, the natural ligand 

and ligand comparison had tighter bond 

distances (lower energy).Marmelide was 

found to be a highly effective inhibitor of 

hepatic process by suppression of Ca2+ 

absorption in a previous investigation[14]. 

Marmelide was also effective to prevent 

RBL-2H3 cells' extracellular Ca2+ influx 

and reduced hepatic process by more than 

70% when compared to the control [15-

16]. HIS A64, Arg A56, GLY A66, ASN 

A136, and HISA61 were the amino acid 

residues implicated in ligand protein 

interactions, according to molecular 

docking.  

The docking studies suggested that low 

docking score have more potential 

regarding heaptoprotective activity[17]. 

According to Nugroho et al. (2011), 

marmelide functions as a competitive 

agonist for the 1NFK receptor. These 

findings demonstrated that marmelide. 

Particularly when it comes to the INFK 

receptor, marmenol, scoparone, scopoletin 6,7-

epoxyaurapetene, and querectin catechin have 

the potential to develop as heapatic relife 

activity [18].One of the most often used 

medications to treat hepatotoxicity is 

silymarin[19]. Moreover, it functions at the 

histamine H1 receptor as an inverse agonist 

[20]. Hepatoprotective effects are seen when 

drugs interact with Aegle Marmelos Correa's 

active ingredients. 

The protein 1 NFK receptor's amino acids 

and ligand were shown to interact by virtual 

screening [21]. Although the 1 NFK receptor 

can bind a wide variety of amino acids, only 

a few specific amino acids— HIS A64, Arg 
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A56, GLY A66,ASN A136 and  HISA61  

—contribute to its hepatoprotective effects. 

HIS 64 and glya66 showed closer 

proximity distances to Marmelide than to 

(E, R)-Marmelide, according to the bond 

distance computation. On amino acids HIS 

A64, Arg A56, GLY A66,ASN A136 and  

HISA61.Marmelide had a distance of 1.72 

angstrom, 3:36 angstrom, and 3:26 

angstrom, respectively. On the other hand, 

the distances of (E, R)-Marmelide are 2.69, 

3.85, and 4.97 angstroms, respectively.  

The highest level of intrinsic activity was 

seen in the ligand that was most closely 

aligned with the receptor. Marmelide's 

proximity result shows that it required less 

energy (-109.4690) to bind to the 

histamine-1 receptor active site than did 

(E, R)-Marmelide (-102.2860). Marmenol, 

however, continued to exhibit more 

hepatoprotective efficacy than auraptene, 

scoparone, and skimmianine (E, R). These 

outcomes took into account both the 

docking score and the interaction distance 

between the ligand and the protein's active 

site. The reason for this was that the 

distances of histamine, auraptene, and 

skimmianine were greater than those 

of(E,R)-Marmelide 

 

 
 
 
 
 
 
 
 

Fig. three compounds having maximum interaction  
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   4.  CONCLUSION 

 Through their interactions with the 1NFK 

receptor, six active phytochemicals from Bael 

fruit—marmelide, marmenol, scoparone, 

scopoletin, 6,7-epoxyaurapetene, and quercetin 

catechin—have been shown in this study to have 

hepatoprotective potential. We discovered 

important amino acid residues (HIS A64, Arg 

A56, GLY A66, ASN A136, and HISA61) that are 

essential in the binding interactions between these 

phytochemicals and the 1NFK receptor by using 

molecular docking approaches. These interactions 

imply that these substances may help to stabilize 

the receptor, which may be a factor in their 

hepatoprotective benefits.  

According to the docking experiments, ligands 

with lower docking scores had more persistent 

interactions and larger binding affinities, 

suggesting that they may be useful for 

hepatoprotection. Specifically, marmelide showed 

a strong suppression of hepatic processes, 

supporting earlier research on its ability to lower 

extracellular Ca2+ influx in hepatic cells. 

Marmelide's medicinal potential was further 

highlighted by the binding affinity and proximity 

data, which indicated that it took less energy to bind 

to the active site than other compounds 

    The results, taken together, provide credence to the 

possible       hepatoprotective properties of these 

powerful phytochemicals, particularly marmelide. 

Their potential to lessen hepatotoxicity is 

demonstrated by their capacity to bind with particular 

amino acid residues in the 1NFK receptor in an 

efficient manner. In order to verify their effectiveness 

and safety in human applications, future research 

should concentrate on in vivo studies and clinical 

trials 
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Ligand Binding 
Affinity 

1nfk_6-7-Epoxyaraptene_uff_E=3946.44 6.7 

1nfk_Catechin_uff_E=203.65 6.5 

1nfk_Marmelide_uff_E=372.01 6.2 

1nfk_Marmenol_uff_E=4320.67 7.1 

1nfk_Quercetin_uff_E=2214.99 7.1 

1nfk_Scoparone_uff_E=132.36 5.4 

1nfk_Scoparone_uff_E=132.36 5.1 

1nfk_Scopoliten_1_uff_E=2122283315.16 6.9 



 
 

                                                                                                                                                                       
Jagannath University Research Journal (JURJ)                         Volume No.-V - , Issue No. I, Month, April, Year, 2024 ISSN: 2582-6263 

 

64 
 

 

REFERENCES 

 

[1.] Bassetti M, Vena A, Croxatto A, Righi E and 

Guery B (2018)  How to manage Pseudomonas 

aeruginosa infections. Drugs in Context 7-9.  

 

[2]. Nezhad MS, Pordeli H, Ghasemi N and Ahani 

A (2018) Evaluation of multidrug resistance pat-

terns in siderophore-producing Pseudomonas 

aeruginosa from clinical and environ-mental 

samples in Gorgan, Iran. New Microbes and New 

Infections 24: 38-41.  

[3]. Hosseinkhan N, Allahverdi A and Abdolmaleki 

F (2021),The novel potential multidrug-resistance 

biomarkers for Pseudomonas aeruginosa lung 

infections using transcrip-tomics data analysis. 

Informatics in Medicine Unlocked 22: 100509.  

[4]. S. Rahman et al. (2014)Therapeutic potential of 

Aegle marmelos (L.) – an overview Asian Pac. J. 

Trop. Dis.7(2)88-97. 

 

[5]. Bhar K, Mondal S and Suresh P (2019),An eye-

catching review of Aegle marmelos L.(golden 

apple). Pharmacognosy Journal,11(2).  

[6]. Kumawat N, Pantwalawalkar J, Vispute Y, 

Tade R and Nangare S (2021),An overview on 

phytochemistry, pharmacology, pharmaceutical, 

traditional and economical aspects of Aegle 

marmelos. Asian Journal of Pharmacy and 

Technology, 11(2): 166-74.  

[7]. Prasathkumar M, Anisha S, Dhrisya C, Becky R 

and Sadhasivam S(2021),Therapeutic and 

pharmacological efficacy of selective Indian 

medicinal plants–a review. Phytomedicine 

Plus,1(2): 100029  

[8]. Seemaisamy R, Faruck LH, Gattu S, 

Neelamegam R, Bakshi HA, Rashan L, Al-Buloshi 

M, Hasson SS and Nagarajan K(2019),Anti 

Microbial and Anti Cancer activity of Aegle 

marmelos and Gas Chromatography Coupled 

Spectrometry Analysis of their Chemical 

Constituents. International Journal of 

Pharmaceutical Sciences and Research; 10(1): 373-

80.  

[9]. Nivetha R, Bhuvaragavan S, Muthu Kumar T, 

Ramanathan K and Janarthanan S (2021),Inhibition 

of multiple SARS-CoV-2 proteins by an antiviral 

biomolecule, seselin from Aegle marmelos 

deciphered using molecular docking analysis. J of 

Biomolecular Structure and Dynamics ; 1-2.  

 

[10]. El Zowalaty ME, Al Thani AA, Webster TJ, 

El Zowalaty AE, Schweizer HP, Nasral-lah GK, 

Marei HE and Ashour HM (2015), Pseudomonas 

aeruginosa: arsenal of resistance mechanisms, 

decades of changing resistance profiles, and future 

antimicrobial thera-pies. Future Microbiology, 

10(10): 1683-706.  

[11]. Reardon S (2014) Antibiotic resistance 

sweeping developing world: bacteria are 

increasingly dodging extermination as drug 

availability outpaces regulation. Nature ,509(7499): 

141-3.  

[12]. Koutsoukas A, Simms B, Kirchmair J, Bond 

PJ, Whitmore AV, Zimmer S, Young MP, Jenkins 

JL, Glick M, Glen RC and Bender A(2011), From 

in-silico target prediction to multi-target drug 

design: current databases, methods and applications. 

J of Pro-teomics, 74(12): 2554-74.  

[13]. Sharma A, Chandraker S, Patel VK and 

Ramteke P(2009),Antibacterial activity of 

medicinal plants against pathogens causing 

complicated urinary tract infections. Indian J of 

Pharmaceutical Sciences, 71(2): 136.  

[14]. Munuswamy H, Thirunavukkarasu T, 

Rajamani S, Elumalai EK and Ernest D(2013), A 

review on antimicrobial efficacy of some traditional 

medicinal plants in Tamil Nadu. Journal of Acute 

Disease,2(2): 99-105.  

[15]. Bonizzi G, Karin M . (2004). The two NF-

kappaB activation pathways and their role in innate 

and adaptive immunity. Trends Immunol 25: 280–

288. 

[16]. Mahesh AR, Kumar H, Ranganath MK and 

Devkar RA(2012)Detail study on Aegle Marmelos 



 
 

                                                                                                                                                                       
Jagannath University Research Journal (JURJ)                         Volume No.-V - , Issue No. I, Month, April, Year, 2024 ISSN: 2582-6263 

 

65 
 

plant for its medicinal importance-A Review. Res J 

Pharm Sci ,1(1): 28-36.  

[17]. Siegel RL, et al.(2017) a Cancer Journal for 

Clinicians;67:7.  

[18].  Pan H, et al.(2012), International Journal of 

Molecular Medicine;30:337 

[19]. Piccagli L, Fabbri E, Borgatti M, Bezzerri V, 

Mancini I, Nicolis E, et al.(2018) Docking of 

molecules identified in bioactive medicinal plants 

extracts into the p50 NF-kappaB transcription 

factor: correlation with inhibition of NF-

kappaB/DNA interactions and inhibitory effects on 

IL-8 gene expression. BMC Struct Biol . 8(1):38 

[20]. Bose S, Kar N, Maitra R, DiDonato JA, 

Banerjee AK . (2010). Temporal activation of NF-

kappaB regulates an interferon-independent innate 

antiviral response against cytoplasmic RNA 

viruses. Proc Natl Acad Sci USA 100: 10890–

10895. 

[21]. Bonnard M, Mirtsos C, Suzuki S, Graham K, 

Huang J, Ng M et al. (2020). Deficiency of T2K 

leads to apoptotic liver degeneration and impaired 

NF-kappaB-dependent gene transcription. EMBO 

J 19: 4976–4985. 

 

AUTHOR’S BIOGRAPHIES 

 

First Author:Deepak Garg, is Research Scholar, Department of 

Pharmacy Jagannath University Jaipur, 

deepakmilton111@gmail.com 

 

Second Author Dr. Amit Sharma, Dean Faculty of Medical, 

Paramedical and Allied Health sciences, Jagannath University Jaipur 

with 30 years of experience in coporate and teaching as well. 

Third Author: Dr.Pargi, Professor Department of Pharmacy 

Jagannath University Bahadurgarh,  Haryana, arorapragi@gmail.com 

she is having 20 years of teaching experience . 

 

Fourth Author : Dr.Varun Kumar, Professor & Dean , Department 

of Pharmacy Jagannath University Bahadurgarh,  Haryana, 

varun.mbu@gmail.com, He is having 20 years of teaching experience 

. 

Fifteh Author : Dimple Sharma, Assistant Professor, Department of 

Pharmacy, Jagannath University, Bahadurgarh, 

Dimpsharma92@gmail.com 

 

mailto:arorapragi@gmail.com

