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Abstract

Inflammation meaning the responsibility of the immune system to an irritation. The irritant can be a 

microorganism, but it can also be a foreign object, such as debris on a finger. This means that inflammation 

does not only start when, for example, the wound is infected with bacteria, pus is flowing out, or healing is 

poor. Once the body tries to resist harmful irritants, it will begin. Inflammation also occurs when the immune 

system intervenes to protect itself without injury or infection. Since there is no cure, the cells that normally 

protect our immune system begin to destroy healthy arteries, organs and joints. Following the developing 

hobby of complicated inflammatory strategies, extreme studies go on to set up its position in human diseases. 

The immune gadget triggers an array of inflammatory reactions as a reaction to any exogenous and/or 

endogenous homeostasis demanding factors. These strategies are important to maintain cells, tissues, and 

organ integrity, however in view that they contain complicated elements, the law of this array of occasions is 

the primary key for keeping a regular physiological, green process. Regulatory mechanisms, a number of 

them nonetheless unknown, are had to stability the immune reaction.  
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1. Introduction 

Inflammation’s a cellular and vascular 

immune response of living tissue to the injury 

characterized by the elaboration of inflammatory 

mediators and movement of cells and fluid from 

blood vessels to the extravascular tissue (area of 

injury or site of inflammation) (Ferrero-Miliani et 

al., 2007; Mao-Qiang et al., 2019). It’s response 

protection that including host tissues and cells, 

proteins, chemicals with. that meant eliminate of 

the effector causes of tissues, also cells from 

injury and the local death other mediators, and 

blood vessels for cells and tissues inflammation 

*Corresponding author: K. J. Awni  
E.mail: kamaoni9@gmail.com  

is not only synonymous with infection. Infection 

describes the interplay between the movement of 

microbial invasion and the response of the body's 

inflammatory shielding response, they are taken 

into consideration collectively while discussing an 

infection, and the phrase is used to suggest a 

microbial invasive reason for the determined 

inflammatory response. Inflammation describes 

basically the body's immunovascular, regardless of 

the reason may also be (Ferrero-Miliani et al., 

2007; Da Silva et al., 2019). 

Inflammation is a shielding method that a 

dwelling frame initiates in opposition to 

neighborhood tissue damage. It takes the shape of 

http://www.jpsscientificpublications.com/
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a complicated response of blood vessels, positive 

plasma additives, and blood cells, and cell and 

structural additives of connective tissue (Ferrero-

Miliani et al., 2007; Kiecolt-Glaser et al., 2015). 

Inflammation achieved its functions by seeking to 

lower, smash or in any other case neutralize the 

causing agents. The inflammatory reaction is 

accompanied by a fixed of restore techniques 

designed to regenerate the broken tissue and or fill 

the gaps with fibrous tissue (scar) (Hendrik et al., 

2011). Both the preliminary inflammatory 

response and the following restore reactions can 

probably reason harm. Basic Patterns of 

Inflammation are Acute infection is of 

fantastically quick duration (hours to days) and is 

generally characterized through exudation of fluid 

and plasma proteins, in addition to a neutrophilic 

infiltration and Chronic infection is of longer 

duration (days, months and years) and is 

characterized through infiltration of mononuclear, 

vascularization, and scarring (Stewart et al., 2005; 

Gleeson, 2006, Zhang et al., 2019). 

 2. Cardinal signs of Inflammatory process 

 The conventional names for symptoms and 

symptoms of infection come from Latin: a) 

Hotness (color) because of boom blood waft 

wearing warm temperature withinside the injured 

area; b) Redness (rubor) due to blood 

accumulating within the injured area; c) Swelling 

(tumor) because of accumulation of molecular and 

fluid infected area; d) Pain (dolor) because of the 

stress and pressure on end of neurons and e) Loss 

of function (functionless) because of pain (Felipe 

et al., 2015; Zhang et al., 2019). Main actions of 

inflammation a Localized withinside the injury, 

Diluted neighborhood dilation of blood vessels in 

addition to expanded vessel permeability to 

enhance blood float to the injured area, Destroy or 

neutralized the injury and Repair (Ariel et al., 

2006). Causes of inflammation may be Infectious 

agent (biological), Physical agent, Chemical agent 

or presence of foreign body, also Genetic defect, 

Immune reaction and Nutrition deficiency (Fritsch 

and Abreu, 2019). 

 

3. Types of Inflammation depend on the time 

a) Acute inflammation includes rapid onset 

short duration from few minutes to few 

days with the presence of neutrophil with 

cardinal signs. Acute inflammatory cells 

neutrophil, basophil, and eosinophil.  

b) Sub-acute inflammation is the lining 

between acute and chronic duration from 

some weeks with the presence of 

lymphocyte and macrophages.  

c) Chronic inflammation is the longer 

duration from days to months and years. 

With the presence of lymphocytes, 

macrophages, fibroblast cells and plasma 

cells (Ferrero-Miliani et al., 2007; Zhou et 

al., 2016; Dirwal et al., 2019). 

d) Edema is an unusual accumulation of fluid 

below the pores and skin or in a single or 

greater cavities of the frame that produces 

swelling. An exudate is any fluid that 

filters from the circulatory gadget into 

lesions or regions of inflammation. It leaks 

out of the blood vessels and into close by 

tissues. Exudate might also additionally 

ooze from cuts or from regions of 

contamination or inflammation. The 

extended series of fluid into the tissue 

reasons it to swell (edema). Transudate is 

an extravascular fluid with low protein 

content material and coffee particular 

gravity (< 1.012). From extended fluid 

pressures or faded colloid oncotic forces 

withinside the plasma (Edwards, 2003; 

O’Brien et al., 2005). 

4. Chemical mediators 

Chemical mediators consisting from 

protein substances that induces inflammatory 

reaction classified into 

a) Exogenous Cell mediators: Bacterial 

products or complement activating toxins 

that cause inflammation. 

b) Endogenous Cell mediators: Produced by 

the immune system which destroys cell 

membrane and releases chemical mediators 

(Bannenberg and Serhan, 2010). 
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Table - 1: Differences between exudate and transudate (O’Brien et al., 2005) 

Criteria Exudate Transudate 

Appearance More cloudy More clear 

Total protein More than 4%  Less than 4% 

Inflammatory 

cell 

Presence of leukocyte and 

fibrin materials 

Absence of leukocyte and 

fibrin 

Odor Putrefied odor Less putrefied odor 

pH Acidic Alkaline 

Infection Bacterial Non bacterial 

Specific 

gravity 

More than 1. 017 Less than 1. 017 

 

5. Source of Chemical mediators  

Cell-derived Cell mediators include 

a) Perform molecule which storage granules 

include: Histamine, Serotonin (vasoactive 

amines) which secreted from mast cell pro-

inflammatory cytokines and 

b)  Newly synthesis Cell mediators including 

Cytokines, Interleukins, Prostaglandin and 

Platelets activating factors.  

Meditor-derived Plasma occur in plasma of 

blood as an inactive form includes  

a) Cytokine 

b) Interleukin 

c) c) Prostaglandin (Van Dyke and Kornman, 

2008; Hamzah et al., 2020).  

The function of chemical mediators are  

a) Dilation of blood vessels 

b) Increase permeability of capillary blood 

vessels 

c) Pain and fever 

d) Leukocyte adhesion and migration 

e) Smooth muscle contraction (Serhan, 2004; 

Ferrero-Miliani et al., 2007).  

Clinically, the most common test to 

diagnose inflammation includes measuring 

Erythrocyte Sedimentation Rate (ESR), White 

Blood Cell count and Albumin levels. High ESR, 

High white cell counts and Low albumin are  

 

 

markers of inflammation (Serhan, 2009; Bazan et 

al., 2012; Hamzah et al., 2019). 

6. Inflammatory response: divided into three 

types 

 Naturally, Inflammatory responses are 

divided into three types. They are 

a) Vascular response 

b) Cellular response 

c) Healing of wounds and repair.  

Vascular responses include 

a) Limited with short duration include few 

minutes for contraction of blood vessels 

due to neuronal reflex with appearance of 

mediators 

b) Dilatation of vessels by histamine action 

led to an increased heart rate (hyperemia) 

c) Increase blood flow cause Increase 

permeability led to increased blood 

pressure 

d) Leaking of blood fluid with plasma from 

blood vessels causes exudates (Hamzah et 

al., 2020; Mosa et al., 2020). 

Cell responses include 

Massing of leukocytes the site of 

inflammatory or injured area to engulf, destroy or 

weaken of the pathogen (Ferrero-Miliani et al., 

2007; Milenkovic et al., 2019). Extravasations 

represents the Leukocytes migration left the lumen 

of blood vessels and aggregation at the site of 
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inflammation. The steps are i) Migration, ii) 

Rolling, iii) Adhesion and iv) Transmigration. 

Inflammation has many types depend on exudates 

that occur in the site of inflammatory area some of 

them be Serous inflammation (watery), Fibrous 

inflammation (fibrin), Purulent inflammation 

(presence of neutrophil), Hemorrhagic 

inflammation (RBCs), Lymphocytic inflammation 

(presence of lymphocyte) and Catarrhal 

inflammation (presence of mucin) (Milenkovic et 

al., 2019).The outcome of acute inflammation its 

Resolution or, Prolonged to chronic and may be 

Scarring or fibrosis due to increasing the effect of 

irritation factors (Harrison and Vinh, 2010; AL-

Janabi and Hasso, 2019). 

Chronic inflammation is a long-term 

include more duration until years the most features 

of this inflammation include infiltrate of cells with 

damage of tissues, and replacement with repair. It 

is also called granulation tissue because of 

proliferating an inflammatory cell by (F.C.T) 

Fibrous Connective Tissue. Granuloma 

(granulomatous lesion) is necrosis in the center 

(caseous) surrounded by lymphocyte, 

macrophages, epithelioid cell, plasma cell, giant 

cell, and encapsulation by F.C.T. Chronic 

inflammatory cells are macrophages, lymphocytes, 

plasma cells, epithelial, giant cells, and fibroblasts 

(Harrison and Vinh, 2010; Tsai et al., 2019; 

Hamzah and Hasso, 2019). 

Healing and Tissue Repair 

It is the procedure with the aid of using 

which the cells withinside the frame regenerate 

and restore they may be changed in ways: with the 

aid of using regeneration, wherein necrotic cells 

are changed with the aid of using new cells that 

shape comparable tissue as turned into at the start 

there; or with the aid of using restore wherein 

injured, tissue is changed with scar tissue fibrous 

connective tissue. Many organs are cured with the 

aid of using an aggregate of mechanisms 

(Greenhalgh, 1998; Libby, 2007). Healing occurs 

after injury and the body overcomes the infected 

agent. Healing includes two types: i) 

Regeneration: Heals by giving the similar 

damaged cells and ii) Repair: Healing by 

proliferation by Fibrous connective tissues (Funk, 

2001; Van Dyke, 2008). Healing process 

(regeneration) have two steps. Removal of the 

product of inflammation and regenerate of 

damaged tissue by the same lost cells and 

remodeling. While repair process has ability to 

angiogenesis (endothelial cell), with deposition of 

collagen and fibrin that named replacement 

(Greenhalgh, 1998). 

7. Acute inflammatory cells 

a) Neutrophil (in poultry and rabbit called 

Hetrophil) - The neutrophil (granulocyte) 

contains a nucleus divided into 2 to 5 

lobes, the cytoplasm has granules. The 

granules were rich with proteolytic 

enzymes, these cells active, motile present 

in large numbers in the blood circulation 

the origin of these cells from the myeloid 

tissue of bone marrow and mature inside 

the bone marrow. It’s the best cell in acute 

inflammation act as a phagocytic cell and 

attracts macrophage. share with 

eosinophils and basophils so they belong to 

the family of Polymorphonuclear cells 

(PMN) (Van Dyke, 2008; Rogowski et al., 

2010). 

b) Eosinophil: Larger than neutrophil has a 

lobulated nucleus, eosinophilic cytoplasm, 

motile cell, less phagocytic than 

neutrophil, originated from bone marrow, 

not proliferate in blood circulation and 

inflamed area. These cells appear in the 

parasitic infection and hypersensitivity 

reaction with basophil because they have 

enzymes that destroy the histamine to 

decrease the allergic reaction (Van Dyke, 

2008; Van et al., 2014). 

c) Basophil: A granular white blood cell have 

irregular shape and one pair of lobes the 

nucleus staining relatively pale and the 

cytoplasm have abundant bluish-black 

granules in different size founded few in 

number in the circulatory system not 

phagocytic cell because to devoid the 

proteolytic enzymes (Van Dyke, 2008; 

Caughey, 2016; Mahmood et al., 2019). 
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d) Mast cell: Mast cells are a type of 

nonspecific immunity that found in 

mucosal connective tissues. Closely related 

to pathogen protection and wound healing, 

but they are also often related to allergies 

and allergic reactions, along with different 

hormonal mediators, and chemokine, 

chemotactic cytokines into the 

environment (Abbas and Lichtman, 2009; 

Caughey, 2016; Twegh et al., 2020). 

e) Dendritic cell: Dendritic cells have 

phagocytic activity found in contact tissues 

with the external medium, such as the skin 

(they are usually named cells of 

Langerhans), and the inner layers that 

lining of the lungs, nose, intestine, and 

stomach. They are called for their 

similarity to neuronal dendrites, but these 

cells are not linked to the nervous system. 

Dendritic cells are very important in 

antigen presentation and are the link 

between the innate immune system and the 

adaptive immune system (Van Dyke, 2008; 

Takeuchi and Akira, 2010). 

8. Chronic inflammatory cells 

a) Macrophages: Larger cell 10 -20 mm in 

diameter, round or oval nuclei, large 

cytoplasm active, motile, actively 

phagocytic, origin from bone marrow go to 

the blood circulation called monocyte then 

go to the tissue called macrophages, also 

proliferate in the tissue and return to the 

blood. Macrophages fixed cells in some 

tissue as following. Also named Alveolar 

macrophages in lungs, in the liver called 

the Kuffer cell. Microglial cells are named 

in the brain, in bone called Osteoclast and 

finally called Histiocyte in the connective 

tissues (Van Dyke, 2008; Harrison and 

Vinh, 2010). 

b) Lymphocyte: It is 7 - 12 mm in diameter, 

rounded nuclei with an amount of 

cytoplasm, not phagocytic, cell origin from 

lymphoid tissue and bone marrow 

(Lawrence, 2009; Harrison and Vinh, 

2010). 

c) Plasma cell: eosinophilic cytoplasm with 

peripheral nuclei the cell origin from 

differentiation of lymphocyte (Abbas and 

Lichtman, 2009; Takeuchi and Akira, 

2010). 

d) NK cell:  Natural killer cells, or NK cells, 

are a component of the innate immune 

system which does not directly attack 

invading microbes. Rather, NK cells 

destroy compromised host cells, such as 

tumor cells or virus-infected cells (Abbas 

and Lichtman, 2009; Gunn et al., 2012). 

     9. Conclusion  

         Inflammation act as a defensive reaction 

to demanding situations with pathogens or 

overseas bodies, or injury, skilled with the aid 

of using host tissues. This system is 

characterized with the aid of using vascular 

dilation, superior permeability of capillaries, 

elevated blood waft, and leukocyte 

recruitment. Polymorphonuclear neutrophils 

are some of the first leukocyte responders to 

build up with inside the infected web page. 

These cells are critical because the first line of 

protection of the innate immune gadget due to 

their phagocytotic and microbicidal functions. 

Next, mononuclear cells, monocytes, and 

macrophages the inflammatory web page and 

clean cell particles and apoptotic 

polymorphonuclear neutrophils with the aid of 

using phagocytosis without prolonging 

inflammation; a non-phlogistic (non-heat or 

fever producing) system. 
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