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Abstract 

The cytokines describe as small proteins produced and released by some cells possess a specific impact on 

interactions and connections between the body cells. The cytokines act as intercellular orders and messengers in the 

immune response. The cytokines include the types of interferons, the types of interleukins, tumor necrosis factor, 

the mesenchymal growth factors, and adipokines. In the response to different stimuli, cytokines are released and 

secreted from different types of cells inclusive leucocytes. Cytokines are an important role in the differentiation of 

immune cells, inflammation process, development of angiogenesis with tumorigenesis, etc. This current review will 

highlight the effect of cytokines types in different physiological roles and immune responses. 
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Introduction  

The cytokines history was back to the last century after the interferon types were discovered. The cytokines define 

as pleiotropic proteins and/or small molecules of glycoproteins and their molecular weight is less than 30 kDa 

(about ˂200 amino acids). The cytokines are synthesis and produced by different types of cells, like agranular cells 

that regulate the immunity and inflammation with the process of hematopoiesis (Deverman and Patterson, 2009; 

Gulati et al., 2016). Approximately 200 cytokines are identified. They possess a high level of a structure called α 

helical and the molecules participate in the same fold of polypeptide with 4 bundles of α helical structure. 

Cytokines are classified according to they are synthesis either from the Th1 cells and/or Th2 cells (Figure 1). The 

Treg cells type 1 (Tr1) was secrete interleukin-10 and Interferon gamma (IFN-γ), interleukin-5 and TGF-β and 

interleukin-2. Treg cell type 3 (Tr3) syntheses and produces TGF-β and interleukin-10 (Zídek et al., 2009). Based 

on their production and secretion they are categorized into lymphokines, proinflammatory cytokines, growth 

factors, chemokines, and anti-inflammatory cytokines (Barnes, 2008). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1):  The differentiation of the naive T-cells, from (Leung et al., 2010). 
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Cytokines may role in the site where the cytokines are syntheses and produced, in neighboring cells and/or 

in distal cells. The cytokines are significant in the steps of regulation of the cells of the immune system (Zhang, 

2007; Dinarello, 2007; Turner et al., 2014). The cytokines are also produced from herniated nucleus pulposus, 

produced inside the spinal cord of humans (DeLeo et al., 1996), DRG soma (Schafers et al., 2003), or swollen 

epidermis (Heijmans-Antonissen et al., 2006). 

Cytokines in evolution  

 The cytokines evolved from the molecules before the occurrence of the receptors and signaling cascades. 

The cytokine-like activities have been shown in all invertebrates like sea animals like fish and the drosophila, 

where the cytokines played act in tissues of defense and process of repair. Elevate the cytokine-mediated body 

temperature as a survival method was shown in the lizards (Bernheim and Kluger, 1976). Several cytokine's roles 

are transcription factors and the extracellular ligands to certain receptors. The biology of cytokine originates from 

the host formation and production of pus. Most of the cytokines are describing as soluble molecules and factors 

produced and syntheses by one cell which acts on another cell. Cytokines were known as “lymphokines” to 

recognize from “monokines” in a try to classify the cytokines by their first sources but which nomenclature was 

short-lived and then back to “cytokines” (Dinarello, 2007). 

The receptors of cytokine  

Cytokines do different biological effects via the receptors located on the target cells' membranes. These 

receptors located on membranes possess an extracellular part. the sequence presence of the amino acid on the 

extracellular part and these forms inclusive four preserved residues of the cysteine, also the presence of 2 chains of 

the polypeptide. One of them is a specific subunit called alpha and the other is a subunit called beta subunit. Kinds 

of the target of cells that bind cytokines are determined by specific receptors located on their membranes. The 

cytokines and their receptors show similarity for each one and have separation stationary about between10-10 to 

10-12 million and that cause of affinity; biological impacts are syntheses and released by types of cytokines and its 

concentrations measured by picomolar. They show the autocrine activities, the paracrine activities, and the 

endocrine activities (Wilson et al., 2002). The immune response intensity or duration is regulated and controlled by 

stimulating and/or stopping the process of activation, the process of proliferation, and the process of differentiation 

of different cells and controlling the antibodies production. The events of cytokines responses on binding to their 

receptors include cellular evolution and the humoral response of immune, stimulating of the response of the 

inflammatory, regulation of hematopoiesis, and control the differentiation of cellular (Owen et al., 2013). 

Cytokine types  

Interferons  

The family of interferon is including a wide group of various types of cytokines. It is inclusive of 3 

classes, type I Interferons, type II Interferons, and type III Interferons. The two major type I Interferons Inclusive 

Interferon-α and Interferon-β. The origin of the interferon term is derived from the cytokine's ability to intervene 

with the replication of the virus. Type I IFNs show an antiviral activity by inhibiting and prevent viral duplication 

and replication, elevate the lysis process potential of NKCs, and activating the development of cells called Th1 

cells. IFN-γ has a function in the activation of macrophages both in responses of immune (innate and adaptive). 

The type III IFNs, show the same biological impacts to kind I IFN, playing a significant act in the defense of host 

cells versus injures that caused by viruses (Abbas et al., 2015; Ank et al., 2006; Parham and Janeway, 2009; 

Platanias, 2005; Billiau and Matthys, 2009). 

Interferon classification and their properties  

The interferon is a member of the family of cytokines produced by the host cells to respond to pathogens, 

bacteria, viruses, etc. Interferons are consisting of 130-170 types of amino acids and the molecular weight of these 

amino acids is about <100kD and are lysis by the enzymes called proteases, and by chloroform and/or the ketones. 

The heat stability of interferon is different on the nature of their source (Weiss, 1973). Interferons actions in 

humans are usually less stable when heated than the other organisms, a decrease in the activity of the interferon is 

noted after 1 hrs. at 56-60°C (Wheelock, 1965; Freshman et al., 1966). The half-life of type I interferons in humans 

is about 5-7 hours and is greatly outspread via PE Gylation. The self-crosslinking is associated with stability, the 

level of action, and biological roles. The investigators have referred that IFNα-2b in humans undergo self-

crosslinking to form the stable dimers (Li et al., 2012), and the present system of classification is shown in figure 

(2). The investigators noted that although the sequence of the amino acid of IFNL4 consists of a binding site to one 

of the receptor subunits of IFN-III (IL-28Rα), it does not consist of a binding site to IL-10R2, another receptor 

subunit related with kind III IFNs. The different studies and research demonstrated that stimulates of IFNL4 

response and promote antiviral and antibacterial effects via the receptor complex of type III IFN contain the 

IFNlR1 and the IL-10R2 that making IFNL4 as a member of kind III IFN (Van Boxel-Dezaire et al., 2006; 

Hamming et al., 2013). 
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Figure (2): Interferons classification, from (Wang et al., 2017). 

Tumor necrosis factor (TNF) 

TNF has various biological roles and functions. The cytotoxicity to lines of tumor cells was most one of 

the first roles to be discovered that causes its name, the tumor necrosis factor (Grell and Scheurich, 2001). TNF-α is 

syntheses and produced by the cells called monocytes and by the cells called macrophages, and also by different 

types of cells such as B-and T-cells with fibroblasts that produced fibers of connective tissue (Choy and Panayi, 

2001; Butler et al., 1995; Jiang et al., 2017). Structurally, the TNF-α is described as a homo-trimer protein 

containing about 157 amino acids, mostly generated and produced by the stimulated macrophages, T cells, and NK 

cells (Horiuchi et al., 2010; Jang et al., 2021). The formation and production of the complexes called IIa and IIb 

activate caspase-8 and lead to the process of apoptosis. The complex IIc (called necrosome) is composed of RIPK1 

and RIPK3 that bind to the form of the complex when they are still un-cleaved. The complex IIc stimulates the 

mixed lineage kinase domain-like protein (MLKL) through RIPK3-mediated phosphorylation, which leads to 

necrosis and the process of inflammation (Cho et al., 2009; Holbrook et al., 2019), tumor necrosis factor-alpha 

signaling pathway is showed in figure (3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (3): tumor necrosis factor-alpha signaling pathway( Muzamal et al., 2012). 
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TNF is the most common pro-inflammatory cytokine which affects two types of receptors called TNF-R1 and 

TNF-R2. The TNF-R1 stimulate signaling pathways have been very well described during the last years.  Some 

inflammatory diseases and tumors demonstrate up-regulated levels of the soluble form of TNF-R2 or are related 

with polymorphisms of TNF-R2, implicating a significant act for TNF-R2 like a therapeutic target (Carpentier et 

al., 2004; Levin et al., 2016). 
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