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Abstract— H.pylori infections are mainly associated with 

the bacteria been associated with gastric lessions. The 

attachment of the H.pylori with the epithelial cells mainly 

takes place with due to the CagA proteins. The effects of 

antibiotics in the H.pylori infections are now started to 

reduce as the bacteria is able to survive them. Moreover it is 

found that the antibiotics also effects the useful bacteria 

associated with the cells .A drug delivery approach to the 

H.pylori is very much essential for reducing the effects of 

the infections. Thus study proposes the effects of the 

polyphenols which can be used as an active therapeutic 

against Cag. These are natural polyphenols which are 

consumed with the food source. Therefore the chemical 

effects caused by the drug can also be reduced. 

Key words: CagA, H.Pylori, Polyphenols 

I. INTRODUCTION 

A. Helicobacter pylori 

Helicobacter pylori is a spiral shaped gram negative 

bacteria. It known as most common pathogen in the humans 

and they constitute one of the infectious microorganisms in 

the intestinal microbiome. They can cause a wide varieties 

of infections such as disorders, ulcers, malignancies etc. 

Inflammations can also be one type of infections if they start 

to accumulate the absorbed lipids and glucose [2]. The 

microorganisms colonize the gastric cells which was 

observed in about 70% of the populations. There are factors 

which results in the infections such as strain of the bacteria, 

the immunity of the host system and the age of the host .The 

bacterial proteins such as CagA is found to be an important 

factors for the damages of the host cells. The interaction 

between the CagA and the epithelial cells are shown in 

Fig.1.[1] 

B. Polyphenols –Health and Dietary benefits                                                                    

Polyphenols are found to be secondary metabolites of plants 

which are abundantly found in fruits and vegetables. They 

are found to be an important components in the human diet 

.They are of variety in numbers as they vary in their 

phenolic rings with substitution in the hydroxyl groups. 

They are widely classified as Flavonoids and non-

flavonoids. Flavonoids are made up of a linear three carbon 

chain from two benzene rings. The polyphenols are giving 

evidences to promoting health with the phytochemicals. The 

intake of Polyphenol is associated with a risk reduction of 

illnesses, diabetes, cancers. The mechanisms of action on 

cell signaling pathways like regulation of NFκB, mitogen. 

 
Fig. 1: Shows the CagA interaction with the 

-activated protein kinases (MAPKs) made the 

polyphenols to be used as therapeutic molecules for 

treatments of certain diseases. The best method in order to 

prevent the infections is to follow a healthy and natural 

diet.The natural diets can prevent the formation of ulcers in 

the stomach .The pathological aspects of the peptic ulcers 

can be prevented with the habitual diet. The polyphenols are 

such group of therapeutic compounds which can be 

consumed orally with less side effects.[3] 

C. Allylpyrocatechol 

Allylpyrocatechol is a phenolic compound which was 

mainly found in the leaves of Piper betel (P. betel) .It is 

usually consumed as a mouth freshener. It makes an 

excellent antioxidant, anti-inflammatory, antibacterial 

compounds. The decreased expression of COX-1 induces 

gastric damage which can be reversed by Indomethacin-

induced by Allylpyrocatechol.[3]  

D. Apple and Curcumin polyphenols 

Apples (Malus spp., Rosaceae) is a good source of 

polyphenols. The apple polyphenols have some intracellular 

and molecular mechanisms in the healing of peptic ulcers. 

Curcumin is one of the major constituents which is found in 

turmeric. It is widely used in as a food additive, coloring 

agent and for preservation.  The yellow colour of turmeric is 

mainly due to Curcumin. The antioxidant effects of the 

curcumin is causing a protective of the intestinal lumen.it 

also enhances the effect of the CAT, an antioxidant enzyme. 

E. Gallic acid and Grape Polyphenols 

Gallic acid a phenolic compound commonly found in the 

herbal supplements and it is used as a dietary compliment.as 

a dietary herbal supplement.  It is naturally found in various 

vegetables and fruits. The oral consumption of Gallic acid is 

1.8 μmol/L. This polyphenol is generally metabolized into 

4-O-methylgallic acid which is found to be an important 

step in the prevention of the peptic ulcer.[3] 

F. Grape polyphenols 

The grape vine, a fruiting berry of the woody vines (Vitis 

spp.) from the family Vitaceae, is a necessity root of 
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nutritional phytochemical such as flavonoids and 

anthocyanins. A wide multifariousness of anthocyanins 

containing glycosidic forms of cyaniding, delphinine, 

peonidin, malvidin, pelargonidin, and petunidin have been 

identified in grape. Several experimental probe reported that 

grape polyphenol encompass positive medicinal functions 

like anti-oxidant, anti-inflammatory, antimicrobial and anti-

platelet activities. Grape semen infusion is rich in flavonoids 

(generally proanthocyanidin) and possesses preventive 

activity against numerous disease s, such as atherosclerosis, 

vascular injury, cardiovascular disease, and cancer, as well 

as com bating the aging process. The grape seed extract is 

also found to be an intake for gastric ulcers. 

G. Green tea polyphenols 

Green tea is a product of the evergreen herb. 

Epigallocatechin gallate (EGCG), the main green tea 

polyphenol (about 40% of tea polyphenols), possesses anti-

diabetic, anti-cancer, and cardioprotective functions. 

Various studies indicated EGCG as the greatest antioxidant 

and anti-inflammatory substance of tea polyphenols, as well 

as having a higher antioxidant effect than vitamins C and E, 

and promising anti-inflammatory activity.  

H. Pomegranate polyphenols and Ellagic acid 

Pomegranate ( Punica granatum L., Punicaceae ) is a 

popular yield that is native to Persia, but grown and 

consumed across the world. Polyphenolic chemical 

compound are the briny constituent of this fruit in which 

ellagitannins and anthocyanins are represented as the 

predominant polyphenols. Abasement of ellagitannins does 

not occur in the presence of hydrochloric acid and the 

gastric enzymes of the stomach, indicating its stableness 

under stomach conditions. In increase to ellagitannins, 

anthocyanins, as another main polyphenol group of 

pomegranate tree, are quite stable under gastric acidic 

conditions. Pomegranate anthocyanins contain triplet 

,pentad -diglucosides and 3-glucosides of cyanidin, 

delphinidin, and pelargonidin. 

Ellagic acid, is a lactone compound which is 

produced by the process of in vivo hydrolysis which mainly 

process a wide range of properties like possesses, 

antioxidant, hepatoprotective, and anti-mutagenic effects. 

The microbime of the intestine metabolizes active 

polyphenols of pomegranate phenolics (ellagitannins) to 

urolithins and variety of tisues consumes the product. The 

compound Urolithins have an anti-inflammatory. 

II. METHODOLOGY 

A. Preparation of Protein  

The crystal structure of protein insulin receptor 4DVY used 

in this study was retrieved from RCSB Protein Data Bank 

(http://www.rcsb.org/pdb). The PDB files were energy 

minimized using SPDV Viewer [5]. Hydrogen was added 

and the protein was prepared as PDBQT in Auto dock and 

was used further for docking studies. The Structure of the 

Protein was viewed in SPDV viewer as shown in the Fig. 2 

 
Fig. 2: 4DVY protein 

B. Ligands Preparations 

Ligands are collected from Pubchem and is shown in Table 

1. The SDF files were retrieved from NCBI Pubchem and 

prepared for docking using SPDBV. Optimization of the 

ligands was carried out Auto dock. 

C. Molinspiration Properties 

Molinspiration offers broad range of cheminformatics 

software tools supporting molecule manipulation and 

processing, including SMILES and SDfile conversion, 

normalization of molecules, generation of tautomers, 

molecule fragmentation, calculation of various molecular 

properties.[4] Molinspiration supports internet chemistry 

community by offering free on-line services for calculation 

of important molecular properties (logP, polar surface area, 

number of hydrogen bond donors and acceptors and others), 

as well as prediction of bioactivity score for the most 

important drug targets (GPCR ligands, kinase inhibitors, ion 

channel modulators, nuclear receptors). 

D. Energy Minimizations 

Swiss-PdbViewer is a offline tools which is used to view the 

protein molecule and to study the interactions. The ligands 

which are taken from the databases may be already docked 

with some ligand molecules. The dock ligands should be 

removed from the ligand of interest so that best docking 

results can be obtained. The molecule before docking, 

should be stable with energy. The energy minimization step 

is performed with SPDV viewer.[5] 

E. PreADMEt Test  

PreADMET is a web based tool for predicting the 

Absorption, Distribution, Metabolism and Excretion. It is a 

preliminary step in the process of drug discovery for 

screening of the ligands based on the above said properties. 

It also details about the toxicity effects of the ligands if it is 

used as a drug. [6] 

F. Docking Studies 

The common practice of Molecular docking deals with 

predicting binding modes or to find out the energies of 

protein ligand interactions. In this study the docking studies 

were performed using Docking Server in which the protein 

in tits PDB form and ligands in the mol2 format were loaded 

and the parameters were set [7] .The docking studies were 

performed later with the ligands and proteins loaded. The 

parameters used for docking is shown  in the Fig. 3.    
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Fig. 3: Docking Parameters which is set for the ligand 

protein docking. 

 
Table 1: Ligands Collected for docking studies 

III. RESULTS  

A. Molinspiration Properties 

In the attempt to improve the predictions of drug likeness, 

the rules Molinspiration results discuss Partition coefficient 

log P in −0.4 to +5.6 range, Molar from 40 to 130 Molecular 

weight from 180 to 500,Number of atoms from 20 to 70 

(includes H-bond donors [e.g.;OH's and NH's] and H-bond 

acceptors [e.g.; N's and O's]) and Polar surface area no 

greater than 140 Ǻ2. 

The compounds are screened according to the 

parameters and the values are shown in Table.2. 

 
Table 2: Molinspiration Properties of Ligands 

B. Energy Minimizations 

The Energy Minimizations steps performed using SPDV 

viewer shows an energy value of -36789KJ .The energy 

values before minimizations was observed to be -

35511.711KJ.The energy have now lowered because of the 

deletion of the unwanted metals and extra binded ligands 

from the proteins .Now the protein can be taken to further 

docking studies .The results of the energy minimizations are 

shown in Table 3   

 
Table. 3. Energy Minimisation values of 4DVY 

C. Pre-ADMEt Results 

ADME of ligands were obtained by using PreADMET. 

Invitro Plasma protein binding cell permeability, plasma 

protein binding, and blood brain barrier Skin permeability, 

human intestinal penetration properties of compounds were 

calculated. Only those 2 selected ligands from Polyphenols 

have strong plasma protein binding compared to that from 

others shown on Table 4.Based on Toxicity evaluation, 

QSAR properties and ADMET properties Curcumin, 

Epigallocatechin gallate were selected as potential targets 

and were assessed for insulin mimetic activity by molecular 

docking studies and binding interactions. 

 

https://en.wikipedia.org/wiki/Druglikeness
https://en.wikipedia.org/wiki/Partition_coefficient
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Table 4: Properties of (1) Curcumin (2) Epigallocatechin 

gallate 

D. Docking Results 

The Docking server with the parameters discussed docked 

the ligand with the protein CagA as shown in Fig. 4. The 

docking results of curcumin showed that the Est.free energy 

of binding was -3.04 kcal/mol. The total energy of vdW, 

Hbond, desolv Energy was found to be -5.97 kcal/mol. The 

Interaction surface was found to be 698.799.The main 

interactions which took place are LYS, LEU, ASP, ILE, 

GLN, and SER. The interaction of the proteins is shown 

with a HB plot as shown in the Fig. 6. 

The Docking parameters of the Epigallocatechin 

was found to show Est.free energy of binding as -

5.28kcal/mol as shown in Fig. 5, which is lesser than the 

interaction with the curcumin CagA interactions. The total 

energy of vdW, Hbond, desolv, Energy was found to be -

6.21 Kcal/mol lesser than the energies of the curcumin. The 

interaction surface of the ligand with the protein was found 

to be 704.446.The interaction with the molecules and the 

proteins are shown in the HB plots. The molecule interacted 

are GLN, LEU, GLU, ASN, LYS, ASP and TYR as in Fig. 

7. 

 
Fig. 4: Shows the ligand curcumin docked into the CagA 

proteins 

 
Fig. 5: Shows the ligand epigallocatechin docked into the 

CagA proteins 

 
Fig. 6: Shows the HB plot of the curcumin 

 
Fig. 7: Shows the HB plot of the epigallocatechin 

IV. CONCLUSION 

By this Work effects of the polyphenols are well understood 

of them the polyphenols curcumin and Epigallocatechin 

gallate are found effective for use as a drug. They show a 

positive results in the docking studies with very less amount 

of energy and the surface area to bind. The Molinspiration 

properties also shows that these two compounds qualifies all 

rule and can be used as a ligand for binding with CagA 

protein of H.pylori by which the activity of the protein may 

get altered hence preventing the cause of disease making 

and infections. The effects of antibiotics in H.pylori are now 

started to show a negative results and it will effects other 

useful microorganisms too. But this study was constrained 
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to a very small number of ligands which are collected .The 

collection of more ligands are very much needful in the later 

studies and better screening. 
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