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ABSTRACT 
 

Inflammation is a particular portion of tissue response to harmful 

inflammogens roles of it with interleukins, and systemic effects of TNF. 

This response including different types of inflammatory cells like 

(neutrophils, macrophages, lymphocytes). These cells play an essential 

role while inflammation occurs in Animals body by releasing competent 

material which acts as a chemical mediator like vasoactive amines, a pro-

inflammatory cytokine, acute-phase proteins. These materials intercede 

inflammatory process by forbidding over tissue damage result in the 

recuperation of tissue function. This review article discusses the role and 

structure  of tumor necrosis factor during inflammation of an animal's 

body.   
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INTRODUCTION 

Different types of chemical mediators have 

been produced during inflammation, infection, 

circulatory system injury like vasoactive amine, 

picosanoids, peptide (Halliwell and Gutteridge, 2015) 

as in table (1). These chemical mediators  acts  as a 

messenger on inflammatory cell, blood vessels  which 

contribute to inflammatory response, cytokine define as 

peptide transmitters for cell to cell chatting on 

modulate cell functions and it divided into many types 

depending on it sources and function including  

mediators of adaptive immunity (IL-2,IL-4,IL-5,INF-

gmma and TNF-alpha mediators of innate immunity ( 

IL-1,IL-10,IL-12) and mediators of hematopoiesis 

(GM-CSF),TNF is one members of these mediators it 

is a macrophage products produce as a classical 

endogenous pyrogen fever in mice and rabbit, partially 

regulated by P38 MAPK (Montalban, et al., 2008). 

 

It  consists of two main types (TNF-alpha, 

TNF- Beta) involved in the innate immunity response 

(Clark, 2007). TNF-alpha have many synonyms 

(Cachectin, differentiation inducing factor, 

hemorrhagic factor) it secreted from different types of 

cell like neutrophils, macrophage, monocytes 

(Cawthorn and Sethi, 2008); it plays a significant role 

in many disease and pathological condition like 

Asthma (Suresh ,et al.,2004) ,TNF-  is also called  

lymphotoxin  and it’s a pleiothopic cytokine produced 

by activated macrophage.  

 

Table 1. Some types of chemical mediators  

 

 

Structure of TNF 

TNF is a trans membranes protein consist of 19 

ligands and 29 receptors (Bodmer et al., 2002) 

comprised from two types (   and  

,  composed from two antiparallel 

 Type of CM Source 
Mechanism of 

action 

1 Prostaglandins mast cell 
Potentiate other 

mediators 

2 2-IL-1, TNF Macrophages 
Acute-phase 

reactions 

3 Chemokine Leukocytes 
Leukocyte 

activation 

4 Leukotrienes Leukocytes Bronchoconstriction 

5 

Platelet-

activating 

factor 

Leukocytes 
Leukocytes priming 

Oxidative burst 
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strands forming a jelly roll structure with an apparent 

molecular weight of 17-Kd (Ols Zewski  et al. ,2007). 

Its found two forms (soluble, seconded); although the 

function of each form remains controversial, it has a 

biological trigger effect in responses to inflammation 

(Palladino, et al., 2003; Cawthorne and Sethi, 2008 

and Taylor, 2010).  is a potent lymphoid 

factor with 25Kd of molecular weight, found only in 

soluble form. Exerts cytotoxic effect on a wide range of 

tumor cell, induction of inflammation, antiviral 

responses, secondary lymphoid organ (Aggarwal, et al. 

,2012); the activity of TNF-alpha and  NF- Beta is a 

similarity both Vivo and Vitro, although they 

antigenically distinct (Sack, 2002). TNF as well as 

have two types of  receptors (TNF R1, TNF R2). TNF 

R1 is mediated necrosis and apoptosis while NF R2 is 

much less study but  it plays an  important role in the 

regulation of T-cell( Isabelle, et al., 2004) 

 

Roles of tumor necrosis factor with interleukins 

TNF consider a strong inducer for IL-1,IL-

2,IL-6,IL-8 (Mattila ,et al.,1992). IL-1 is a create 

protein, encoded by 11distinct gene(Sims, et al., 2001), 

it has many equivalent names IL- 1 , IL-1 , IL-If1, 

IL-1f2(Martinon, et al., 2009). The mechanism of 

action of IL-1 is stimulating liver cell so it 

concentration rises during hepatitis (Jiang and liang, 

2011) and it range from one fold to one-half fold 

(Gebhandt, et al., 2009). TNF with IL-1 has the 

synergistic effect, they act on radioprotective, cytocidal 

influences for cartilage and bone remodeling , and 

some types of tumors cells,  induction of the same 

spectrum of cytokine and their receptors lead to 

overlapping effects of IL1 and TNF. 
 

IL-2 recognized for 25 years ago it receptor 

called 1L-2Ry  (Rosen, et al., 1995) have many 

function like effect on immunity and stimulating of 

anti-tumor – immune system (Boyman and spreant 

,2012), essential for development of treg-cell (Van, et 

al., 2013), stimulate Ab synthesis, differentiation of 

NKC, increase cytolytic function of NKC (Roediger, 

et al., 2015); IL-2 causes hepatic dysfunction through 

releasing of monokines like TNF and these leading to 

activation of hepatic sinusoidal endothelial cell and 

circulating leukocytes, that leading to endothelium 

adhesion and finally causing obstruction in sinusoidal 

microcirculation   resulting in hepatic ischemia under 

the light microscope and demonstrates the mechanism 

by which IL-2 causing hepatic dysfunction  (Anderson 

,et al.,1996)  also (Asier Gala´n ,et al.,2018)  focuses 

on the secretion of cytokines Granulocyte-

Macrophage Colony-Stimulating Factor (GM-CSF), 

Keratinocyte Chemotactic-like (KC-like), 

Interleukins (IL)-2, IL-7, IL-8, IL-10, IL-15, IL-18 

and Monocyte Chemotactic Protein-1 (MCP-1) in 

babesiosis caused by Babesia canis upon treatment 

with Imizol®.  The result of this study confirmed a 

significant increase of all cytokines upon babesiosis 

during the first days of infection. 
 

1L-8 identified as neutrophil and specific 

chemotactic factor produced by a large number of cells 

like lymphocyte, neutrophil, macrophage (Coelho, et 

al., 2005). The function of it is recruit neutrophils at 

the site of injury and infection (Burker, et al., 2008). 

These chemokines stimulate the releasing of pro-

inflammatory cytokine as TNF and these occur in 

different conditions like subclinical endometritis due to 

the unique synthesis of blood cells and endometrial 

immune cells in response to inflammation (Elsayed, 

2020). 
 

1L-12 described as the NK-stimulating factor 

contains two light chains (p35,p40) (Zachary, 2017)it 

forms a link between innate resistance and adaptive 

immunity. TNF leading to inhibit the production of IL-

12and IL-23that expression by inflammatory 

macrophage  and this effect is evident in the case of 

inflammatory bowel disease (Bloemendaal, et al., 

2018). 
  

Biological roles of tumor necrosis factor 

These cytokines act on several types of cells 

and regulate the development of T lymphocytes, B 

lymphocytes and dendritic cells. Various cytokines 

have the same function like IL-1 and TNF-a which acts 

as inflammatory mediators or as a receptor activation 

or imbalances of cytokine production resulting in a 

various pathological disorder such as systemic lupus 

erythematosus, Multiple sclerosis and Rheumatoid 

Arthritis     (Mariana and Simone, 2013); this goes 

back to TNF-gen which effect on the severity of 

disease and in predicting responses (Field, 2001, 

Kang, 2005) high concentration of TNF causes shock 

whereas the local increase in the concentration of TNF 

leading to appearances of main signs of the 

inflammatory process (redness, heat, swelling and 

pain). 

 

Biological roles of tumor necrosis factor in 

necrosis and apoptosis 
 

TNF is a primitive protein that has emerged for 

many years, TNF induced apoptosis, necrosis, and 

stimulating NF-KB. Apoptosis is a program cell death 

down by two pathway (Intrinsic like DNA damage by 

TNF and Fas linked (FasL), and extrinsic or receptor 

initiated pathway that depended on engagement of cell 

surface death receptor (Cory Adams, 2002, 

Ashkenazi, 2002). 

 

TNF initiated apoptosis by inducing ligand 

(TRAIL) when TNF-K  signaling is become blocked, 

NF-KB is a vital mediator in the inflammatory 
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response and stimulate by TNF family (Chen, et al., 

2008), or its include  apoptosis through peptide which 

interbody by two pathways (1-energy-independent 

pathway, 2- energy-dependent pathway) leading to 

conserved liner sequences and disrupts cell membrane 

that corresponds to P12,P13 (Lu, et al., 2016). 
 

Necrosis is an irreversible injury of the cell 

caused by ischemia, hypoxia. The appearance of 

necrotic cell differs with tissue, duration of time and 

causes of death. Many different types of oncotic 

necrosis like (coagulative necrosis, liquefactive 

necrosis, caseous necrosis, fibrinoid necrosis, fatty 

necrosis ) (Yuan and Kroemer, 2010 and Galluzzi, et 

al., 2011). Mechanism of necrosis include the action 

between Mikl(mixed lineage kinase domain-like 

protein) associated with Rip3(receptor-interacting 

serine /threonine-protein kinase) to enhance necrosome 

initiation which inducing by TNF- , and this 

mechanism occurs due to increase RIP3 kinase activity 

with subsequent outphorylation which is required to 

form a steady combination with Mikl (Sun, et al., 

2012). Death of necrotic cells is initiated by TNF-alpha 

and other types of death receptors like TNF-R1 

(Morgan, et al., 2008). TNF has the ability to causes 

necrosis and apoptosis at the same time (VarfolomeeV, 

et al., 2012). 
 

Biological roles of tumor necrosis factor in 

inflammation 
1-Shock  

A lot of  Hemodynamic investigation referred to roles 

of TNF in reduced filling pressures, ejection fraction 

and decreased cardiac output as occurs in septic shock 

due to overproduction of these cytokines; it acts as a 

pivotal mediator because of its roles in passive 

immunity with anti –TNF antibody,  and TNF acutely 

released during overwhelming sepsis. 
 

2- Multiple sclerosis (MS)  

MS is a demyelinating inflammatory disease in the 

white matter of the central nervous system (Steinman 

,1996), the effect of TNF in the central nervous system 

exerts both pathophysiological and homeostatic role 

(Santello and Volterra, 2012).  
 

It acts on regulatory of the crucial 

physiological process in the central nervous system like 

synoptic plasticity (Kaneko, et al., 2008), while in the 

pathologic disorders the astrocytes especially microglia 

release a large amount of TNF-  and this is done by  

two mechanisms directly through increasing ionotropic 

and indirectly through inhibiting transport of glutamate 

on astrocytes and the main source of this cytokine are 

microglia during neuron inflammation (Welser and 

Milner, 2013), inflammation of neuron act as a critical 

role in triggers of the neurodegenerative process. Thus 

elevated level of TNF-  is found in many conditions 

like ischemia (liu, et al., 1994), traumatic brain injury, 

Alzheimer’s disease (AD) (Álvarez, et al., 2007) and 

Parkinson’s disease PD  (Boka, et al.,1994). 
 

3-Renal System effects 

TNF is produced by endothelial, epithelial cell, 

lymphocytes and macrophage (ImaizumI, et al, 2000). 

It have a pathophysiologic effect on many 

cardiovascular diseases like hypertension (Sriramula, 

et al., 2008); TNF has two types of receptors (TNF p55 

and TNF P75) (Grell, et al., 1998); location of this 

receptor in a healthy animal is found in the cortex of 

proximal tubules and inside the endothelial cell of renal 

vascular and glomeruli (Al-Lamki, et al., 2001). Level 

of TNF elevated during hypertension, renal failure and 

glomerular nephritis (El Marakby, et al., 2008; 

Ramesh and Reeves 2004 ; Vielhaur, et al., 2005). Its 

concentration increase during nephritis, which 

companied by large infiltration of macrophage (Parane 

Swaran and Patial, 2010), as well as its level elevated 

during diabetic nephropathy( Gohdat, et al., 2012). 
 

4-Inflammatory bowel disease (IBD) 
IBD is an idiopathic disease and there are two 

types of it ulcerative colitis and Crohen’s disease 

(Jergens, 2012) TNF causes invasive stimuli (tissue 

injury) or infectious agent by regulating the metabolic 

activity process and activating of neutrophils and 

changes properties of endothelial cell and the TNF is 

inducing a state of wasting and anorexia that similar to 

many infectious diseases and chronic neoplasia 

(Peterson, et al., 2010); IL-10 and TGF-B play 

essential roles in maintaining intestinal homeostasis 

encoding gene of both leading to inflammatory bowel 

disease in human while in mice it caused micro Bialy 

leading to inducing of pro-inflammatory cytokines 

INF- α  and INF- γ (Kang, et al., 2008). 
 

5-Role of tumor necrosis factor in inflammation of 

lab animals 

  Animal models are using during  inflammation  

to assess the production of inflammatory mediators at 

sites of inflammation,  when we inject animal  with  

any foreign material , bacteria ,or even  irritant agent, 

its might get a fever, its heart rate increase  and  

breathing might start to increase also, this means 

response to inflammation. inflammatory reactions 

comprise a sequence of events such as acute and 

chronic inflammations, foreign body reaction, 

granulation tissue generation and fibrous encapsulation 

(or fibrosis) (Djane,2012). The subcutaneous air pouch 

is an in vivo model that can be used to study the 

components of inflammation ( both acute and chronic), 

the oxidative stress response and the resolution of the 

inflammatory response . Injection of irritants into an air 

pouch in  mice  or rats induces an inflammatory 

response and  releasing of  an inflammatory mediators.  
 

Micheal, (2018)  mentioned that Injection of a 

carrageenan solution into the pouch produces an 

https://www.sciencedirect.com/topics/materials-science/granulation
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inflammatory reaction that is characterized by an 

infiltration of  inflammatory cells,  exudation, and a 

marked production of pro-inflammatory mediators, 

such as prostaglandins, cytokines, leukotrienes, as well 

as components of the oxidative stress response. The 

progression of inflammatory reactions is mediated by a 

number of chemical mediators released from plasma 

cells and tissues, including growth factor ,cytokines, 

plasma proteases, platelet activating factor, lysosomal 

proteases and vasoactive amines. 

 

Activation of inflammatory cell like ( 

neutrophils , macrophages) lead to phagocytosis of 

foreign materials, which may last until the stage of 

chronic inflammation. Macrophage plays an important 

role in the inflammation by secreting a number of 

chemical mediators (e.g., neutral proteases, growth 

factor and oxygen free radicals) that regulate 

inflammatory responses and possibly cause systemic 

effects in organs or tissues  (Kang, et al.,2008).  

 

Biological roles of tumor necrosis factor in 

autoimmune diseases Rheumatoid arthritis (RA) 

RA is an autoimmune disorder and most 

common inflammatory joint characterized by synovial 

inflammation, swelling, hyperplasia, disturbances of 

anti-citrullinated protein antibody (AC-PA), bone 

destruction and finally leading to a systemic defect like 

skeletal disorder (McInnes and Schett, 2011;Kimura, 

2017), RA affects about (0.5-1.0%) of the population 

(Kaipianen,  2001) this diseases mediated by T-helper 

cell type 1 also there is increased in cytokine type 17 

(th17) which produce interleukin 17f, 17A,22 and also 

create TNF-  (Sutton, et al., 2009).   

 

The activation of CD+ Tcell also stimulate B-

cell and lead to the production of immunoglobulin, 

including Rheumatoid factor (RF) this factor effect on 

complement through the formation of immune complex 

(Burbano, et al., 2015)in addition to the role of TGF-B 

with TNF-  which consider as a pleiotropic cytokine 

in the inflammatory process, for instance, injection of 

rats with TGF-B leading to synovial inflammation and 

swelling of joint (Allen, et al., 1990) early detection of 

pro-inflammatory cytokine in Rheumatoid arthritis is 

depended on biopsy and cutter established the 

important role of this cytokine in joint inflammation 

(Feldmann, et al., 1996). 

 

Biological roles of tumor necrosis factor in cancer  

Interleukins (ILs) play an essential role in 

cancer as potential modulators of leukocyte infiltration, 

angiogenesis, and tumor growth. The study applied to 

dogs having inflammatory mammary cancer ( IMC) 

was to assess serum and tumor levels of several ILs 

(IL-1α, IL-1β, IL-6, IL-8, and IL-10) by enzyme-

immunoassay in the dogs that bearing malignant and 

benign mammary tumors. IL-8 (serum) and IL-10 

(serum and tissue homogenate) levels were higher in 

the dogs with Inflammatory mammary cancer ( IMC) 

compared with the non-IMC group. IL-8 was increased 

in malignant tumors. To the best of our knowledge, this 

is the first report that analyzes ILs in IMC and IL-10 in 

canine mammary tumors(De Andres, et al., 2013). 

TNFs plays an important role in chemotherapy by 

enhancing the efficacy of it; so that it useful in the 

regional treatment of soft tissue sarcoma and metastatic 

melanoma. 

 
 

Diagram: shows the effects of IL-1 with TNF in 

inflammation (Elsevier, 2005). 
 

CONCLUSIONS 
 

Although inflammation plays important roles 

in the elimination of different types of causative agents 

that leading to pathogenicity in vivo and in vitro ,the 

prolonged inflammatory process may resulting  in a 

chronic disease or even failure of organ function so that 

this article focused on roles of chemical mediators 

especially tumor necrosis factor in the inflammatory 

process.  
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