CRIMSON PUBLISHERS

Wings to the Research
ISSN 2578-0093

Shrihari TG*

Department of Oral Medicine and Oral Oncology, India

Gerontology & Geriatrics Studies

Short Communication

*Corresponding author: Shrihari TG, Department of Oral Medicine and Oral Oncology, India

Submission: E June 02, 2018; Published: E January 25, 2019

Abstract

inflammation is the body’s defensive action against noxious stimuli. If the inflammation is aggravated chronically by various agents such as
chronic psychological stress, chemical agents, infectious agents, physical injury results in release of various inflammatory mediators such as cytokines,
chemokine’s, growth factors from inflammatory cells activate key transcription factors such as NF-KB and STAT-3, results in tissue damage, immune
modulation, and cellular changes involved in many diseases such as auto-immune disease, cancer, diabetes, Alzheimer’s disease, heart disease. Hence,
chronic inflammation is considered as a basis for almost all diseases. This article briefs about the role of chronic inflammation in pathogenesis of various

diseases.
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Introduction

Inflammation is the body’s defensive action against noxious
stimuli such as physical or chemical or thermal injury. During the
process of acute inflammation, various inflammatory mediators are
released such as chemokine’s, cytokines, growth factors, enzymes,
are released from inflammatory cells to heal and regenerate
the injured tissue. If the inflammation is aggravated chronically,
smoldering inflammation results in dysregulated immune cells,
causes tissue damage by activating transcription factors such as
NF-KB, STAT-3 and leads to various diseases such as auto-immune
diseases, cancer, infectious diseases, heart diseases and diabetes
[1-13].

Role of inflammation in pathogenesis of various diseases

Chronic inflammation is a basis for most of all diseases. 90% of
most of all cancers are due to external environmental factors such
as tobacco, alcohol, chemical ingestion, dietary factors, infectious
agents (HPV, EBV), leading to various cancers such as oral cancer,
lung cancer, gastro-intestinal cancer, oro-pharyngeal cancer, cervical
and breast cancer. Chronic inflammation leading to production
of inflammatory mediators, such as cytokines (IL-1, TNF-a, IL-6,
IL-8, IL-10), chemokines are chemotactic cytokines that involve
in positioning and migrating patterns of immune cells to the site
of inflammation. Chemokines helps in recruitment of neutrophils
by CXCL-1, CXCL-2, CXCL-3, CXCL-5, CXCL-6, CXC7, CXCL-8.
Recruitment of macrophages, dendritic cells and natural killer cells
are by chemokines, CCL-2, CXCL12- CXCR4. CCL-4, CCL-5,and MCP-1.
Recruitment of lymphocytes and natural killer cells by chemokines
CXCL-12, CXCR-4, CXCL-9, CXCL-10, CXCL-11, CCR-7, CCL-21, CXCL-

19, CCL-12. TNF-a, IL-1 and COX-2 activate NK-KB a key
transcription factor and TNF-a activate AP-1 transcription factor,
IL-6, EGF, IL-10, 1L-22, 1L-11, HGF activates STAT-3 transcription
factor. HIF-Ia in hypoxic tumor micro environment produced by
macrophages acts as a transcription factor for COX-2, IL-8, VEGF
involved in angiogenesis. Chronic inflammation is considered as a
7th hallmark of cancer. Receptors of chemokine’s are expressed on
leukocytes produced by stromal and tumor cells facilitates tumor
progression. Growth factors (EGF, FGF, VEGF) produced by tumor
associated macrophages, tumor associated neutrophils, mast cells
activate transcription factors (NF-KB, STAT-3) involved in cell
proliferation (cycline-d, C-MYC, P21), cell survival (bcl-2, BCL-
XL, C-FLIP, SURVIVIN, IAP1/2, TRAF %). Angiogenesis (COX-2,
HIF1-q, IL-8, VEGF), immune response and chronic inflammation
(MHC-1, cytokines, MHC-2), immune suppression (TGF-§, T-regs,
B-regs, IL-10, i-NOS), genomic instability (ROS, RNS, AID), invasion
and metastasis (ICAM-1, VCAM-1, E-Selectin, UPA, fibronectin,
TGF-f3, MMP-2,9 and ELAM-1) [7-10]. Chronic psychological Stress
induced inflammatory mediators are cytokines, IL-1, IL-6, TNF-q,
activate NF-KB transcription factor causes destruction of pancreatic
cells of Langerhans leads to diabetes [1-3]. Chronic psychological
stress mediated activation of corticotrophin releasing hormone
(CRH), from hypothalamus activate HPA- axis (Hypothalamo
pituitary adrenal axis) through sympathetic nervous system of ANS
(Autonomic nervous system) release nor-adrenaline, ACTH and
cortisol, activate inflammatory mediators, such as IL-1, TNF-a, IL-
6, COX-2, Which activates NF-KB and STAT-3 transcription factors
involved in chronic inflammation , tumor progression, autoimmune
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diseases, infectious diseases. NF-KB a key transcription factor
induced inflammatory mediators involved in conversion of
TH1 to TH2 lymphocytic type, release IL-4,IL-5,IL-13 invoved in
chronic inflammation, tissue damage, and immunemodulation.
Altered induced regulatory T-cells( iTregs) formed from TH1 cells
mediated by TGF-f inflammatory mediator, release IL-3,IL-4,IL-
5,IL-10,IL-13,IL-17 pro-inflammatory cytokines involved in tissue
damage, immunemodulation, otherwise normal regulatory T cells
(nTregs) involved in self- tolerance and immune homeostasis ,
these immunological and cellular changes leads to auto-immune
disease [13-16].

Inflammatory mediators such as IL-1, TNF-a, IL-6, and free
radicals (ROS, RNS) induced by tobacco consumption in the form
of smoking, and chewable form, alcohol, psychological stress
causes damage to the tunica intima of coronary blood vessels
and endothelial lining cells leads to formation of plaque results
in obstruction of blood flow later results in ischemia and heart
failure [2-12]. Alzheimer’s disease is mainly due to inflammatory
mediators such as IL-1, TNF-q, IL-6 from inflammatory cells such
as neutrophils, macrophages, mast cells induced reactive oxygen
species, causes tissue damage and cellular changes results in
deposition of amyloid by microglial cells of central nervous system
which is a main cause for memory loss in Alzheimer’s patients
[4-6]. Infectious diseases such as bacterial and viral infections
cause release of inflammatory mediators, such as IL-1, TNF-q, IL-6
pro-inflammatory cytokines are responsible for fever and other
prodromal symptoms. In infectious disease, the infectious agents
such as microbes and microbial products are recognized by PAMP
(pathogen associated molecular patterns) belongs to pattern
recognition receptors of toll like receptors, cytokines activates key
transcription factors such as NF-KB, STAT-3, involved in chronic
inflammation, immune modulation, cell survival, tissue damage,
autoimmune diseases, cancer progression, results in various
clinical signs and symptoms of disease [9-11].

Conclusion

Acute inflammation is a defensive mechanism against any type
of injury. If the inflammation is aggravated chronically, chronic
inflammation results in offensive action involved in tissue damage,
immunemodulation, and chronic inflammation leads to various
diseases. Thorough understanding of the disease, causative agents,
and chronic inflammation related pathogenesis is helpful for future
therapeutic purpose.
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