European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260 Volume 09, Issue 08, 2022

MOLECULAR DOCKING ANALYSIS ON THE IDENTIFICATION THE ACTIVATION OF
ENDOGENOUS BETA ENDORPHIN ON THE REGULATION OF NEURO INFLAMMATORY
SIGNALLING RELEVANT TO INFLAMMATORY MEDIATED TUMOR

Running Title :- Interaction of beta endorphin with the neuro inflammatory signalling
Type of article :- Original Research
Authors :- Akshetha.L.S, Lavanya Prathap, Dr. Selvaraj Jayaraman, Preetha.S

L akshetha LS

Department of Anatomy
Saveetha Dental College and Hospitals
Saveetha Institute of medical and technical sciences
Saveetha university,
Chennai - 600077
Email ID: akshethaloganathan@gmail.com

2Lavanya Prathap
Associate Professor
Department of Anatomy
Saveetha Dental college and hospitals,
Saveetha institute of medical and technical sciences
Saveetha university,
Chennai - 600077

3Selvaraj Jayaraman
Associate Professor
Department of Biochemistry
Saveetha Dental college and Hospitals,
Saveetha Institute of Medical and Technical Sciences,
Saveetha university,
Chennai - 600077

3Preetha. S

Assistant Professor
Department of Physiology
Saveetha Dental college and hospitals,
Saveetha institute of medical and technical sciences
Saveetha university,
Chennai - 600077
Corresponding Author :-
Lavanya Prathap
Associate Professor
Department of Anatomy
Saveetha Dental college and hospitals,
Saveetha institute of medical and technical sciences
Saveetha university,
Chennai - 600077
Email ID: lavanyap.sdc@saveetha.com

674



European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260 Volume 09, Issue 08, 2022

ABSTRACT:

BACKGROUND: Beta-endorphin is an opioid neuropeptide which has an important role in paracrine
communication of brain messages. Beta-endorphin is the link that is missed between the neuron and the
wall of the arteriole, it is a fundamental neurotransmitter. When you exercise, a chemical is released by
the body called beta-endorphins which interact with the receptors in your brain to reduce the perception of
pain.

AIM: To analyse the beta endorphin interaction with inflammatory markers and also to identify the
activation of endogenous beta-endorphin on the regulation of neuro inflammatory signalling.

MATERIALS AND METHODS: The molecular docking analysis is a bioinformatic study conducted in
a private dental college. The endogenous substance Beta-endorphin which is secreted after exercise is
used as a target protein.The interaction of beta-endorphin with the proteins relevant to inflammatory
mediated tumor namely IL-6, TNF-alpha, MMP are included for docking analysis. The protein structure is
retrieved using protein data bank, protein protein docking done using patch dock server followed by
visualization of protein-protein interaction using pymol.

RESULTS: The representation of beta endorphin with 1L-6, TNF-alpha, MMP complex showed good
shape complementarity. The amino acids THR-16, LEU-17, PHE-18, LYS-19, ASN-20, ALA-21, ILE-
22, LYS-24, ALA-26, TYR-27, GLY-30, AND GLU-31 of Beta endorphin were found to be involved in
the interaction with IL-6, TNF-alpha, and MMP.These residues are also present in the active site region of
beta-endorphin.

CONCLUSION: From the results of the analysis it can be concluded that the role of exercise induced
beta endorphin may act as a regulator of IL-6, TNF- alpha signalling in inflammatory mediated tumor.

KEY WORDS:
Tumor; beta-endorphin; TNF-alpha; IL-6; MMP; inflammatory mediated tumor;innovative method.

INTRODUCTION:

There are two types of inflammation related to tumor 1) pretumorous inflammation lesions 2)
inflammation present in all tumor tissues. There are two pathways: extrinsic mechanism, intrinsic
mechanism. Inflammation is always associated with tumor. Intrinsic means tumor elicited inflammation
through tumor initiating mutations. Extrinsic means bacterial and viral infections, tobacco smoking(1).
Exercise induced modulation of the immune system which tumour initiation and progression. Exercise
modulates the number of cell innate and adaptive immunity(2).

Chronic inflammation is malignant cellulase transformation. Exercise and inflammation in tumor
favorably alter numerous components of the immune system, modulating tumorigenesis(3) (4).
Inflammation and development progression of tumor increase body’s response and tissue damage
mechanism and mutagenic potential of inflammation tumor cachexia causes muscle wasting and
mitochondrial dysfunction and mechanism associated with tumor(5). The experience from our previous
studies (6) (7,8) (7)(9)(10)(11)(12)(10,12)(13)(14) (15) have led us to concentrate on the study.
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The anterior pituitary gland stores a large amount of beta-endorphins. Inflammatory mediators such as IL-
6 and TNF are induced by neurohormones. -alpha activate key transcription factors which promote
angiogenesis, immunosuppressant and metastasis leads to tumor(16). Endorphins are endogenous
morphine that are responsible for the "runners high,” a relaxed psychological state. Inflammatory
cytokines were reduced in the inflammatory tumour microenvironment in mice treated with beta
endorphin cells., thus inhibiting tumour growth. Exercise can be one of the most important tumor
treatments(17). Studies at molecular levels were performed by our team of researches which
insisted us to proceed this study (18-25),(26),(27),(28),(29,30),(31),(32),(33—37) Aim is to assess the
beta endorphin interaction with inflammatory markers and also to identify the activation of endogenous
beta-endorphin on the regulation of neuro inflammatory signalling.

MATERIALS AND METHODS:

Retrieval of Target proteins structures from Protein data bank

In order to study the mechanism of interaction between Beta endorphin with IL-6, TNF-alpha, MMP
proteins, the three dimensional structures were downloaded from Protein Data Bank using the respective
ids ( Pdb ids: Beta endorphin- 6TUP, IL-6- LALU;TNF-alpha -2AZ5; MMP-4AUQ) (38)

Protein-Protein Docking

The interaction of Beta endorphin with IL-6, TNF-alpha, and MMP proteins was studied using a
geometry-based molecular docking technique called Patch Dock (http://bioinfo3d.cs.tau.ac.il/PatchDock)
[2,3]. The Patch Dock service generates docked transformations with high molecular shape compatibility.
The programme divides the Connolly dot surface representation of the molecules into concave, convex,
and flat patches. In order to produce various transformations, the patches were connected according to
their complementarity. For clustering, a default value of 4 A was used and redundant solutions were
discarded by RMSD clustering. The geometric score, desolvation energy, interface area scale, and the
actual rigid transformation of the solutions are created by the Patch Dock output. For each complex,
twenty solutions were created, from which one complex was selected for further analysis based on the
scoring geometric shape for both complexes.

Visualization of Protein — Protein interactions.

Using the academic version of the Pymol, the residual interactions between docked complexes were
viewed. The intensity of colour for interactions was readily visualised and exported for findings [4].
Pdbsum was used to find out what kinds of interactions Beta endorphins have with IL-6, TNF-alpha, and
MMP proteins.

RESULTS:

The three dimensional structure of these proteins were separately uploaded in the patch server. The top 20
docked complexes were listed once the docking was completed. Among them based on the scoring
parameters best one docked complexes of each protein were selected for further analysis. This docked
complex was visualized by using pymol software. The amino acids THR-16, LEU-17, PHE-18, LYS-19,
ASN-20, ALA-21, ILE-22, LYS-24, ALA-26, TYR-27, GLY-30, AND GLU-31 of Beta endorphin were
found to be involved in the interaction with IL-6, TNF-alpha, and MMP. These residues are also present
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in the active site region of beta-endorphin. So it was confirmed that these proteins IL-6, TNF-alpha and
MMP might activate the Beta-endorphin and play a main role in the regulation of neuro-inflammatory
signaling.(Table 1)

TABLE 1: Molecular docking results of beta endorphin with IL-6, TNF-alpha and MMP proteins.

PROTEIN NAME SCORE ACE (atomic contact energy)
IL-6 12682 -397.34
TNF-alpha 16966 -424.00
MMP 16108 -332.40

Beta-endorphjn

Figure 1: The figure represents the protein -protein interaction between the IL-6 and Beta
endorphin.
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TNF-alpha Beta-endorphi

Figure 2: The figure represents the protein protein interaction between TNF-alpha and
Betaendorphin.
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[

/Beta-endorphin

Figure 3: The figure represents the protein protein interaction between MMP and beta-endorphin.
DISCUSSION:

The present study is evidence that exercise-induced endogenous beta endorphin may act as a protective
compound against inflammatory mediated tumor.There is a positive interaction between the beta
endorphin and IL-6, TNF-alpha and MMP. Immune cells secrete various interleukins which regulate the
cell growth and motility. The important role is stimulating immune responses, such as inflammation(39).
Tumour necrosis factor is an extraordinary pleiotropic cytokine with a role in immune homeostasis and
inflammation. TNF-alpha causes inflammation by triggering the production of immune system molecules
like IL-1 and IL-6.Tumours utilize MMPs to cleave chemokines by  preventing inflammatory cell
chemotaxis.

The basic building blocks of life formed by amino acids are proteins. The amino acids are gene-coded and
form peptides, P peptides are further formed proteins, and living tissues are formed by proteins. In
addition, proteins also play a key role in biological processes, such as catalytic reactions, molecular
transmission, immune reactions to different pathogens, and cell-to-cell signal transduction. The biological
activities described above are regulated by protein complexes, which are usually mediated by protein-
protein interactions (PPIs). "In cells, PPIs form a dynamic network with a concept called "interactome".
In physiological and pathological processes, the interactome has an important function, including signal
transduction, cell proliferation, development, differentiation, and apoptosis, etc. Therefore, many human
illnesses, such as tumor, infectious disorders and neurodegenerative diseases, are linked with aberrant
PPls. Since enzymes, ion channels, or receptors are typically the classic drug targets, PPIs suggest new
possible therapeutic targets. PPIs have gained growing recognition in recent years and have become
appealing targets. Recent studies suggest that PPIs have tremendous potential as an intervention target for
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new refractory disease therapy, and their control is generally regarded as a promising drug development
technique. Identification of Protein —protein complex in experimental methods is time consuming and cost
effective. Nowadays so many computational methods are available to identify the interaction between the
two targets for proteins Patch dock is one of the most used docking servers for protein-protein docking.
It's a molecular docking algorithm based on geometry. Its goal is to find molecular shape
complementarity-friendly docking changes. When such transformations are used, they produce large
interface areas as well as minor quantities of steric conflicts. The interaction of Beta endorphin with IL-6,
TNF-alpha, and MMP proteins was investigated in this study. dock repair.

The most prevalent endorphin, beta endorphin, is more powerful than morphine. POMC is generated and
secreted in the anterior pituitary gland, and it acts as a precursor to it. Analgesic and anti-inflammatory
mechanisms, for example. With despair, fear, and hatred releases of CRH from the hypothalamus, chronic
psychological stress is a predisposing factor for tumor. Through the SNS activity of ANS release
neurohormones like cortisol, ACTH, and noradrenaline(40,41). These neurohormones activate mediators
such as IL-6, which in turn activates the STAT-3 transcription factor, which promotes tumour
development. (40).

Biochemical and immunological characteristics measured by immuno enzymes. Study revealed inverse
correlation between beta endorphin levels and those of leptin, TNF-alpha.. Anti-inflammatory cytokines
such as (IL-8, IL-12) were increased in beta endorphin cell-treated rats, while inflammatory cytokines
were suppressed (TNF -alpha) (42)(43).

Tissue damage is caused by proteolytic enzymes such as MMP-2,9, and all of these alterations lead to
tumour development, invasion, and metastasis. (44) . Later results in tissue damage and cellulase changes
by activating matrix metalloproteinases leads to autoimmune They are required for epidermal
differentiation and the prevention of wound scars, and their overexpression promotes ageing and tumor.
(45). MMP are produced by many cells including lymphocytes and granulocytes.As it is a computer based
study, feature researches should be done in invitro and in vivo

CONCLUSION:

From the results of the analysis it can be concluded that the role of exercise induced endogenous beta
endorphin may behave as a regulator of IL-6, TNF- alpha signalling in inflammatory mediated tumor.

ACKNOWLEDGEMENT:

We would like to thank saveetha dental college and hospitals for the successful completion of the study.

CONFLICT OF INTEREST:
All the authors declare that there was no conflict of interest in the present study.

SOURCE OF FUNDING:
The present study was supported by the following agencies.
e Saveetha Institute of Medical and Technical Sciences (SIMATS)

680


https://paperpile.com/c/rFMlyZ/oCmj+rYI5
https://paperpile.com/c/rFMlyZ/oCmj
https://paperpile.com/c/rFMlyZ/AQTh
https://paperpile.com/c/rFMlyZ/AQTh
https://paperpile.com/c/rFMlyZ/uQkB
https://paperpile.com/c/rFMlyZ/WLDJ

European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260 Volume 09, Issue 08, 2022

e Saveetha Dental College and Hospitals
e Saveetha University.
e Doppler Scans

REFERENCES:

1.

10.

11.

Singh N, Baby D, Rajguru JP, Patil PB, Thakkannavar SS, Pujari VB. Inflammation and tumor. Ann
Afr Med. 2019 Jul;18(3):121-6.

Tg S, Shrihari TG. Endorphins on Tumor: A Novel Therapeutic Approach [Internet]. Vol. 08,
Journal of Carcinogenesis & Mutagenesis. 2017. Available from: http://dx.doi.org/10.4172/2157-
2518.1000298

Shrihari TG, Department of Oral Medicine and Oral Oncology, Krishna Devaraya College of Dental
Sciences and Hospital, - B, Karnataka, India. Endorphins — A Novel Holistic Therapeutic Approach
to Tumor [Internet]. Vol. 7, Journal of Analytical Oncology. 2018. p. 47-9. Available from:
http://dx.doi.org/10.6000/1927-7229.2018.07.03.3

Aggarwal BB, Sung B, Gupta SC. Inflammation and Tumor. Springer; 2014. 490 p.

Singh R, Mishra MK, Aggarwal H. Inflammation, Immunity, and Tumor [Internet]. Vol. 2017,
Mediators of Inflammation. 2017. p. 1-1. Available from: http://dx.doi.org/10.1155/2017/6027305

Shruthi M, Preetha S. Effect of Simple Tongue Exercises in Habitual Snorers [Internet]. Vol. 11,
Research Journal of Pharmacy and Technology. 2018. p. 3614. Awvailable from:
http://dx.doi.org/10.5958/0974-360x.2018.00665.0

Preetha S, Packyanathan J. Comparison of the effect of Yoga, Zumba and Aerabics in controlling
blood pressure in the Indian population [Internet]. Vol. 9, Journal of Family Medicine and Primary
Care. 2020. p. 547. Available from: http://dx.doi.org/10.4103/jfmpc.jfmpc_607_19

J SK, Saveetha Dental College and Hospitals, Road PH, Chennai, Tamilnadu, Preetha S, et al. Effect
of aerobics exercise and yoga on blood pressure in hypertensives [Internet]. Vol. 6, International
Journal of Current Advanced Research. 2017. p. 3124-6. Available from:
http://dx.doi.org/10.24327/ijcar.2017.3126.0200

Prathap L, Suganthirababu P, Ganesan D. Fluctuating Asymmetry of Dermatoglyphics and DNA
Polymorphism in Breast Tumor Population [Internet]. Vol. 10, Indian Journal of Public Health
Research & Development. 2019. p. 3574. Available from: http://dx.doi.org/10.5958/0976-
5506.2019.04141.x

Lavanya J, Prathap S, Alagesan J. Digital and palmar dermal ridge patterns in population with breast
carcinoma. Biomedicine. 2014 Jul 1;34(3):315-21.

Prathap L, Jagadeesan V. Association of quantitative and qualitative dermatoglyphic variable and
DNA polymorphism in female breast tumor population. Online J Health [Internet]. 2017; Available

681


http://paperpile.com/b/rFMlyZ/1tcj
http://paperpile.com/b/rFMlyZ/1tcj
http://paperpile.com/b/rFMlyZ/k0M6
http://paperpile.com/b/rFMlyZ/k0M6
http://dx.doi.org/10.4172/2157-2518.1000298
http://dx.doi.org/10.4172/2157-2518.1000298
http://paperpile.com/b/rFMlyZ/1LxQ
http://paperpile.com/b/rFMlyZ/1LxQ
http://paperpile.com/b/rFMlyZ/1LxQ
http://paperpile.com/b/rFMlyZ/1LxQ
http://dx.doi.org/10.6000/1927-7229.2018.07.03.3
http://paperpile.com/b/rFMlyZ/wjlP
http://paperpile.com/b/rFMlyZ/KDHa
http://paperpile.com/b/rFMlyZ/KDHa
http://dx.doi.org/10.1155/2017/6027305
http://paperpile.com/b/rFMlyZ/X6tYO
http://paperpile.com/b/rFMlyZ/X6tYO
http://dx.doi.org/10.5958/0974-360x.2018.00665.0
http://paperpile.com/b/rFMlyZ/fW2bW
http://paperpile.com/b/rFMlyZ/fW2bW
http://paperpile.com/b/rFMlyZ/fW2bW
http://paperpile.com/b/rFMlyZ/fW2bW
http://paperpile.com/b/rFMlyZ/WHBLQ
http://paperpile.com/b/rFMlyZ/WHBLQ
http://paperpile.com/b/rFMlyZ/WHBLQ
http://paperpile.com/b/rFMlyZ/WHBLQ
http://dx.doi.org/10.24327/ijcar.2017.3126.0200
http://paperpile.com/b/rFMlyZ/Q5wtc
http://paperpile.com/b/rFMlyZ/Q5wtc
http://paperpile.com/b/rFMlyZ/Q5wtc
http://paperpile.com/b/rFMlyZ/Q5wtc
http://dx.doi.org/10.5958/0976-5506.2019.04141.x
http://paperpile.com/b/rFMlyZ/JttnM
http://paperpile.com/b/rFMlyZ/JttnM
http://paperpile.com/b/rFMlyZ/YEwBp
http://paperpile.com/b/rFMlyZ/YEwBp

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260 Volume 09, Issue 08, 2022

from:
https://www.researchgate.net/profile/Prathap_Suganthirababu/publication/321606278_Association_o
f_Quantitative_and_Qualitative_Dermatoglyphic_Variable_and_DNA_Polymorphism_in_Female_B
reast_Tumor_Population/links/5a28c8f1a6fdcc8e8671c0cd/Association-of-Quantitative-and-
Qualitative-Dermatoglyphic-Variable-and-DNA-Polymorphism-in-Female-Breast-Tumor-
Population.pdf

Lavanya J, Kumar VJ, Sudhakar N, Prathap S. Analysis of DNA repair genetic polymorphism in
breast tumor population. Int J Pharma Bio Sci [Internet]. 2015; Awvailable from:
https://scholar.google.ca/scholar?cluster=8949053652564257518&hl=en&as_sdt=0,5&sciodt=0,5

Prathap L, Suganthirababu P. Estrogen Exposure and its Influence in DNA Repair Genetic Variants
in Breast Tumor Population [Internet]. Vol. 13, Biomedical and Pharmacology Journal. 2020. p.
1321-7. Available from: http://dx.doi.org/10.13005/bpj/2001

Ravikumar H, Prathap L, Preetha S. ANALYSIS OF PALMAR ATD ANGLE IN POPULATION
WITH MALOCCLUSION. 2020 Jan 1;1174-82.

Prathap L. INTERPLAY OF OXIDATIVE STRESS AND LIPOPROTEINS IN BREAST
CARCINOMA INITIATION, PROMOTION AND PROGRESSION -A SYSTEMATIC REVIEW.
PalArch’s Journal of Archaeology of Egypt/ Egyptology [Internet]. 2021 Jan 7 [cited 2021 Mar
9];17(7). Available from: http://dx.doi.org/

Tg S, Shrihari TG. Beta- Endorphins- A Novel Holistic Therapeutic Approach to Autoimmune
Diseases [Internet]. Vol. 8, Biomedical Journal of Scientific & Technical Research. 2018. Available
from: http://dx.doi.org/10.26717/bjstr.2018.08.001667

Tg S, Shrihari TG. Endorphins — a natural healer [Internet]. Vol. 9, Journal of Tumor Prevention &
Current Research. 2018. Available from: http://dx.doi.org/10.15406/jcpcr.2018.09.00358

Sekar D, Lakshmanan G, Mani P, Biruntha M. Methylation-dependent circulating microRNA 510 in
preeclampsia patients. Hypertens Res. 2019 Oct;42(10):1647-8.

Princeton B, Santhakumar P, Prathap L. Awareness on Preventive Measures taken by Health Care
Professionals Attending COVID-19 Patients among Dental Students. Eur J Dent. 2020 Dec;14(S
01):S105-9.

Logeshwari R, Rama Parvathy L. Generating logistic chaotic sequence using geometric pattern to
decompose and recombine the pixel values. Multimed Tools Appl. 2020 Aug;79(31-32):22375-88.

Johnson J, Lakshmanan G, M B, R M V, Kalimuthu K, Sekar D. Computational identification of
MiIRNA-7110 from pulmonary arterial hypertension (PAH) ESTs: a new microRNA that links
diabetes and PAH. Hypertens Res. 2020 Apr;43(4):360-2.

Paramasivam A, Priyadharsini JV, Raghunandhakumar S, Elumalai P. A novel COVID-19 and its
effects on cardiovascular disease. Hypertens Res. 2020 Jul;43(7):729-30.

682


http://paperpile.com/b/rFMlyZ/YEwBp
http://paperpile.com/b/rFMlyZ/YEwBp
https://www.researchgate.net/profile/Prathap_Suganthirababu/publication/321606278_Association_of_Quantitative_and_Qualitative_Dermatoglyphic_Variable_and_DNA_Polymorphism_in_Female_Breast_Cancer_Population/links/5a28c8f1a6fdcc8e8671c0cd/Association-of-Quantitative-and-Qualitative-Dermatoglyphic-Variable-and-DNA-Polymorphism-in-Female-Breast-Cancer-Population.pdf
https://www.researchgate.net/profile/Prathap_Suganthirababu/publication/321606278_Association_of_Quantitative_and_Qualitative_Dermatoglyphic_Variable_and_DNA_Polymorphism_in_Female_Breast_Cancer_Population/links/5a28c8f1a6fdcc8e8671c0cd/Association-of-Quantitative-and-Qualitative-Dermatoglyphic-Variable-and-DNA-Polymorphism-in-Female-Breast-Cancer-Population.pdf
https://www.researchgate.net/profile/Prathap_Suganthirababu/publication/321606278_Association_of_Quantitative_and_Qualitative_Dermatoglyphic_Variable_and_DNA_Polymorphism_in_Female_Breast_Cancer_Population/links/5a28c8f1a6fdcc8e8671c0cd/Association-of-Quantitative-and-Qualitative-Dermatoglyphic-Variable-and-DNA-Polymorphism-in-Female-Breast-Cancer-Population.pdf
https://www.researchgate.net/profile/Prathap_Suganthirababu/publication/321606278_Association_of_Quantitative_and_Qualitative_Dermatoglyphic_Variable_and_DNA_Polymorphism_in_Female_Breast_Cancer_Population/links/5a28c8f1a6fdcc8e8671c0cd/Association-of-Quantitative-and-Qualitative-Dermatoglyphic-Variable-and-DNA-Polymorphism-in-Female-Breast-Cancer-Population.pdf
https://www.researchgate.net/profile/Prathap_Suganthirababu/publication/321606278_Association_of_Quantitative_and_Qualitative_Dermatoglyphic_Variable_and_DNA_Polymorphism_in_Female_Breast_Cancer_Population/links/5a28c8f1a6fdcc8e8671c0cd/Association-of-Quantitative-and-Qualitative-Dermatoglyphic-Variable-and-DNA-Polymorphism-in-Female-Breast-Cancer-Population.pdf
http://paperpile.com/b/rFMlyZ/okUHe
http://paperpile.com/b/rFMlyZ/okUHe
https://scholar.google.ca/scholar?cluster=8949053652564257518&hl=en&as_sdt=0,5&sciodt=0,5
http://paperpile.com/b/rFMlyZ/v3kAn
http://paperpile.com/b/rFMlyZ/v3kAn
http://paperpile.com/b/rFMlyZ/v3kAn
http://paperpile.com/b/rFMlyZ/v3kAn
http://paperpile.com/b/rFMlyZ/LjfPL
http://paperpile.com/b/rFMlyZ/LjfPL
http://paperpile.com/b/rFMlyZ/suebh
http://paperpile.com/b/rFMlyZ/suebh
http://paperpile.com/b/rFMlyZ/suebh
http://paperpile.com/b/rFMlyZ/suebh
http://dx.doi.org/
http://paperpile.com/b/rFMlyZ/uQAj
http://paperpile.com/b/rFMlyZ/uQAj
http://paperpile.com/b/rFMlyZ/uQAj
http://paperpile.com/b/rFMlyZ/uQAj
http://paperpile.com/b/rFMlyZ/jVZ1
http://paperpile.com/b/rFMlyZ/jVZ1
http://dx.doi.org/10.15406/jcpcr.2018.09.00358
http://paperpile.com/b/rFMlyZ/Fsybi
http://paperpile.com/b/rFMlyZ/Fsybi
http://paperpile.com/b/rFMlyZ/rFCaH
http://paperpile.com/b/rFMlyZ/rFCaH
http://paperpile.com/b/rFMlyZ/rFCaH
http://paperpile.com/b/rFMlyZ/snuhW
http://paperpile.com/b/rFMlyZ/snuhW
http://paperpile.com/b/rFMlyZ/hPrGW
http://paperpile.com/b/rFMlyZ/hPrGW
http://paperpile.com/b/rFMlyZ/hPrGW
http://paperpile.com/b/rFMlyZ/F2SYf
http://paperpile.com/b/rFMlyZ/F2SYf

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260 Volume 09, Issue 08, 2022

Pujari GRS, Subramanian V, Rao SR. Effects of Celastrus paniculatus Willd. and Sida cordifolia
Linn. in Kainic Acid Induced Hippocampus Damage in Rats. Ind J Pharm Educ. 2019 Jul
3;53(3):537-44.

Rajkumar KV, Lakshmanan G, Sekar D. Identification of miR-802-5p and its involvement in type 2
diabetes mellitus. World J Diabetes. 2020 Dec 15;11(12):567—71.

Ravisankar R, Jayaprakash P, Eswaran P, Mohanraj K, Vinitha G, Pichumani M. Synthesis, growth,
optical and third-order nonlinear optical properties of glycine sodium nitrate single crystal for
photonic device applications. J Mater Sci: Mater Electron. 2020 Oct;31(20):17320-31.

Wu S, Rajeshkumar S, Madasamy M, Mahendran V. Green synthesis of copper nanoparticles using
Cissus vitiginea and its antioxidant and antibacterial activity against urinary tract infection
pathogens. Artif Cells Nanomed Biotechnol. 2020 Dec;48(1):1153-8.

Vikneshan M, Saravanakumar R, Mangaiyarkarasi R, Rajeshkumar S, Samuel SR, Suganya M, et al.
Algal biomass as a source for novel oral nano-antimicrobial agent. Saudi J Biol Sci. 2020
Dec;27(12):3753-8.

Alharbi KS, Fuloria NK, Fuloria S, Rahman SB, Al-Malki WH, Javed Shaikh MA, et al. Nuclear
factor-kappa B and its role in inflammatory lung disease. Chem Biol Interact. 2021 Aug
25;345:109568.

Rao SK, Kalai Priya A, Manjunath Kamath S, Karthick P, Renganathan B, Anuraj S, et al.
Unequivocal evidence of enhanced room temperature sensing properties of clad modified Nd doped
mullite Bi2Fe409 in fiber optic gas sensor [Internet]. Vol. 838, Journal of Alloys and Compounds.
2020. p. 155603. Available from: http://dx.doi.org/10.1016/j.jallcom.2020.155603

Bhavikatti SK, Karobari MI, Zainuddin SLA, Marya A, Nadaf SJ, Sawant VJ, et al. Investigating the
Antioxidant and Cytocompatibility of Mimusops elengi Linn Extract over Human Gingival
Fibroblast Cells. Int J Environ Res Public Health [Internet]. 2021 Jul 4;18(13). Available from:
http://dx.doi.org/10.3390/ijerph18137162

Marya A, Karobari MI, Selvaraj S, Adil AH, Assiry AA, Rabaan AA, et al. Risk Perception of
SARS-CoV-2 Infection and Implementation of Various Protective Measures by Dentists Across
Various Countries. Int J Environ Res Public Health [Internet]. 2021 May 29;18(11). Available from:
http://dx.doi.org/10.3390/ijerph18115848

Barma MD, Muthupandiyan I, Samuel SR, Amaechi BT. Inhibition of Streptococcus mutans,
antioxidant property and cytotoxicity of novel nano-zinc oxide varnish. Arch Oral Biol. 2021
Jun;126:105132.

Vijayashree Priyadharsini J. In silico validation of the non-antibiotic drugs acetaminophen and
ibuprofen as antibacterial agents against red complex pathogens. J Periodontol. 2019
Dec;90(12):1441-8.

Priyadharsini JV, Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A. In silico analysis

683


http://paperpile.com/b/rFMlyZ/M5bHa
http://paperpile.com/b/rFMlyZ/M5bHa
http://paperpile.com/b/rFMlyZ/M5bHa
http://paperpile.com/b/rFMlyZ/CTfxg
http://paperpile.com/b/rFMlyZ/CTfxg
http://paperpile.com/b/rFMlyZ/FqocX
http://paperpile.com/b/rFMlyZ/FqocX
http://paperpile.com/b/rFMlyZ/FqocX
http://paperpile.com/b/rFMlyZ/MO0Lp
http://paperpile.com/b/rFMlyZ/MO0Lp
http://paperpile.com/b/rFMlyZ/MO0Lp
http://paperpile.com/b/rFMlyZ/ODP44
http://paperpile.com/b/rFMlyZ/ODP44
http://paperpile.com/b/rFMlyZ/ODP44
http://paperpile.com/b/rFMlyZ/aFDsg
http://paperpile.com/b/rFMlyZ/aFDsg
http://paperpile.com/b/rFMlyZ/aFDsg
http://paperpile.com/b/rFMlyZ/YsNvq
http://paperpile.com/b/rFMlyZ/YsNvq
http://paperpile.com/b/rFMlyZ/YsNvq
http://paperpile.com/b/rFMlyZ/YsNvq
http://dx.doi.org/10.1016/j.jallcom.2020.155603
http://paperpile.com/b/rFMlyZ/CSK1M
http://paperpile.com/b/rFMlyZ/CSK1M
http://paperpile.com/b/rFMlyZ/CSK1M
http://paperpile.com/b/rFMlyZ/CSK1M
http://dx.doi.org/10.3390/ijerph18137162
http://paperpile.com/b/rFMlyZ/nTrab
http://paperpile.com/b/rFMlyZ/nTrab
http://paperpile.com/b/rFMlyZ/nTrab
http://paperpile.com/b/rFMlyZ/nTrab
http://dx.doi.org/10.3390/ijerph18115848
http://paperpile.com/b/rFMlyZ/3Svoe
http://paperpile.com/b/rFMlyZ/3Svoe
http://paperpile.com/b/rFMlyZ/3Svoe
http://paperpile.com/b/rFMlyZ/DJjru
http://paperpile.com/b/rFMlyZ/DJjru
http://paperpile.com/b/rFMlyZ/DJjru
http://paperpile.com/b/rFMlyZ/eZ3px

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260 Volume 09, Issue 08, 2022

of virulence genes in an emerging dental pathogen A. baumannii and related species [Internet]. Vol.
94, Archives of Oral Biology. 2018. p. 93-8. Available from:
http://dx.doi.org/10.1016/j.archoralbio.2018.07.001

Uma Maheswari TN, Nivedhitha MS, Ramani P. Expression profile of salivary micro RNA-21 and
31 in oral potentially malignant disorders. Braz Oral Res. 2020 Feb 10;34:e002.

Gudipaneni RK, Alam MK, Patil SR, Karobari MI. Measurement of the Maximum Occlusal Bite
Force and its Relation to the Caries Spectrum of First Permanent Molars in Early Permanent
Dentition. J Clin Pediatr Dent. 2020 Dec 1;44(6):423-8.

Chaturvedula BB, Muthukrishnan A, Bhuvaraghan A, Sandler J, Thiruvenkatachari B. Dens
invaginatus: a review and orthodontic implications. Br Dent J. 2021 Mar;230(6):345-50.

Berman HM. The Protein Data Bank [Internet]. Vol. 28, Nucleic Acids Research. 2000. p. 235-42.
Available from: http://dx.doi.org/10.1093/nar/28.1.235

Dalal V. Role of IL-6 and VEGF in epithelial ovarian tumor [Internet]. 16th Annual International
Conference RGCON. 2016. Available from: http://dx.doi.org/10.1055/s-0039-1685297

Dutkowska A, Szmyd B, Kaszkowiak M, Domanska-Senderowska D, Pastuszak-Lewandoska D,
Brzezianska-Lasota E, et al. Expression of inflammatory interleukins and selected miRNAs in non-
small cell lung tumor. Sci Rep. 2021 Mar 3;11(1):5092.

Nguyen DP, Li J, Tewari AK. Inflammation and prostate tumor: the role of interleukin 6 (IL-6)
[Internet]. Vol. 113, BJU International. 2014. p. 986-92. Available from:
http://dx.doi.org/10.1111/bju.12452

Smith BK. Tumor Necrosis Factor, Interleukin I, and Interleukin 6 in Experimental Tumor Cachexia.
1992,

Bonavida B, Granger G. Tumor Necrosis Factor: Structure, Mechanism of Action, Role in Disease
and Therapy. S Karger Ag; 1990. 252 p.

New in Vivo Compatible Matrix Metalloproteinase (MMP)-2 and MMP-9 Inhibitors [Internet].
Available from: http://dx.doi.org/10.1021/acs.bioconjchem.8b00618.s001

Tagkan T, Goneng A. The Role of MMP-2 and MMP-9 in Breast Tumor [Internet]. Vol. 9, Journal of
Literature Pharmacy Sciences. 2020. p. 116-24. Available from:
http://dx.doi.org/10.5336/pharmsci.2020-73622

684


http://paperpile.com/b/rFMlyZ/eZ3px
http://paperpile.com/b/rFMlyZ/eZ3px
http://dx.doi.org/10.1016/j.archoralbio.2018.07.001
http://paperpile.com/b/rFMlyZ/smFBc
http://paperpile.com/b/rFMlyZ/smFBc
http://paperpile.com/b/rFMlyZ/JW7kO
http://paperpile.com/b/rFMlyZ/JW7kO
http://paperpile.com/b/rFMlyZ/JW7kO
http://paperpile.com/b/rFMlyZ/HcT4P
http://paperpile.com/b/rFMlyZ/HcT4P
http://paperpile.com/b/rFMlyZ/16Dk
http://paperpile.com/b/rFMlyZ/16Dk
http://dx.doi.org/10.1093/nar/28.1.235
http://paperpile.com/b/rFMlyZ/AdtQ
http://paperpile.com/b/rFMlyZ/AdtQ
http://dx.doi.org/10.1055/s-0039-1685297
http://paperpile.com/b/rFMlyZ/oCmj
http://paperpile.com/b/rFMlyZ/oCmj
http://paperpile.com/b/rFMlyZ/oCmj
http://paperpile.com/b/rFMlyZ/rYI5
http://paperpile.com/b/rFMlyZ/rYI5
http://dx.doi.org/10.1111/bju.12452
http://paperpile.com/b/rFMlyZ/AQTh
http://paperpile.com/b/rFMlyZ/AQTh
http://paperpile.com/b/rFMlyZ/BVyH
http://paperpile.com/b/rFMlyZ/BVyH
http://paperpile.com/b/rFMlyZ/uQkB
http://paperpile.com/b/rFMlyZ/uQkB
http://dx.doi.org/10.1021/acs.bioconjchem.8b00618.s001
http://paperpile.com/b/rFMlyZ/WLDJ
http://paperpile.com/b/rFMlyZ/WLDJ
http://dx.doi.org/10.5336/pharmsci.2020-73622

