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ABSTRACT 

This study seeks to investigate the clinical importance of interleukins 6, 8, and 10 in the therapy of 

HCV. It has been well-recognized that interleukins are essential agents in the immune response and have 

vital functions in controlling inflammation, antiviral defense systems, and tissue repair. Interleukins such 

as IL-6, IL-8, and IL-10 show a substantial role in the development and treatment response of HCV 

infection. The study analyzes a wide range of research findings to emphasize the potential predictive 

utility of these interleukins as biomarkers for forecasting treatment response and disease progression. 

Moreover, it investigates the influence of DAA therapies on the manifestation and fluctuations of these 

interleukins throughout treatment and post-treatment. The study also examined the possible therapeutic 

implications of targeting these interleukins to improve treatment effectiveness and minimize negative side 

effects. Ultimately, it is essential to comprehend the therapeutic importance of IL-6, IL-8, and IL-10 in 

HCV treatment to enhance patient care and progress customized medicine strategies. Additional 

investigation is necessary to clarify the exact processes that explain the functions of these interleukins and 

to develop standardized procedures for measuring them and applying them in therapeutic settings. 

Conclusion: IL-6, IL-8, and IL-10 hold promise as valuable markers for evaluating HCV therapy 

efficacy, predicting treatment outcomes, and identifying individuals who could benefit from tailored 

therapeutic approaches. The analysis also explores the potential therapeutic implications of targeting these 

interleukins to enhance treatment efficacy and reduce adverse effects. It is crucial to understand them.  

 

Key Words: Hepatitis C virus, Interleukins 6, 8, and 10, direct-acting antiviral, liver diseases, viral infections, 

chronic state.  
 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

1. Hepatitis C virus 

During the 1970s, cases of transfusion-associated hepatitis were observed, and it was believed that an 

unidentified virus was responsible. This condition was recognized as non-A, non-B hepatitis. It is 

interesting to illustrate that the hepatitis C virus (HCV) was discovered and named in 1989, and shortly 

after, the first diagnostic test for HCV antibodies was created. This development resulted in a significant 
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reduction in new infections. Currently, HCV infection continues to be a significant worldwide health 

problem and a primary contributor to liver cirrhosis, hepatocellular cancer, and liver transplantation. 

Nevertheless, significant progress had been achieved over the years, leading to the successful treatment of 

HCV, which was formerly considered an incurable, long-lasting viral infection. The advent of direct 

antiviral medications has brought about a significant transformation in the field of antiviral treatment, 

resulting in the complete elimination of HCV in over 98% of infected patients [1]. HCV was 

acknowledged as a substantial pathogen affecting humans and it primarily induces acute hepatitis. 

Nevertheless, this virus possesses the capacity to progress into chronic state of hepatitis, resulting in 

significant liver consequences like hepatocellular carcinoma and cirrhosis, which presents a significant 

worldwide public health issue. HCV is a RNA virus with a complex mechanism of infection and 

reproduction. This virus is a member of the Flaviviridae family. It entails avoiding the immunological 

response of the host, which contributes to the long-lasting nature of the infection in affected subjects. The 

genetic diversity of HCV is characterized by several subtypes and genotypes, hinders the development of 

vaccines and treatment options. In addition, it is noteworthy to clarify that early identification and 

effective antiviral therapy are crucial in preventing liver damage on the long-term and reducing the 

possibility of development of hepatic malignancy in individuals transitioning from HCV infection (acute) 

to chronic. Although there have been improvements in therapy, HCV nevertheless is still a prominent 

indication of hepatic transplantation on a global scale. This emphasizes the importance of ongoing studies 

and public health initiatives to address HCV [2]. 

It has been well-known that HCV is typically transmitted by direct contact between an infected subject's 

blood and a non-infected subject's blood. The practice of reusing or poorly sterilizing medical equipment, 

particularly needles and syringes, poses a substantial hazard in healthcare settings. Furthermore, the 

transmission.of.HCV.might.occur.through.the 

transfer of blood or blood products without first undergoing stringent screenin..Another.common.method 

is sharing the equipments of injection among subjects who use injectable medicines [3]. This virus is 

categorized into seven genotypes, each with various subtypes. These genotypes and subtypes are not 

evenly distributed throughout different geographical regions and also exhibit different responses to 

therapy [4]. 
 

1.1. Epidemiology and Clinical Progression of HCV Infection 

It has been reported that the incidence of infection with HCV has been decreasing during the latter half 

of the 20th century [5]. The reason for this is the enhancement of hygienic and dietary circumstances in 

emerging nations, as well as the implementation of vigilant monitoring in countries with high rates of 

occurrence. Collectively, these methods have been crucial in decreasing the worldwide impact of this 

virus, highlighting the significance of comprehensive initiatives of public health in addressing contagious 

illnesses. Estimating the global incidence of HCV is challenging because of factors such as decreased 

diagnosis, decreased reporting, and decreased regular surveillance in many countries [6]. In early 2020, 

the anticipated worldwide prevalence of viremia of HCV was found to be 0.7%, indicating that there were 

approximately 56.8 million individuals suffering from chronic infection with HCV. The data indicates a 

decline in prevalence in comparison with 2015, whereas there were 63.6 million cases suffering from 

chronic infections with HCV, accounting for 0.9% of people all over the world. The primary locations 

with the highest incidence rates in Europe are the Eastern Mediterranean countries, with a rate of 

62.5/100,000, where it is linked to healthcare, and the Eastern European region, with a rate of 61.8 per 

100,000, where it is related with the use of injectable drugs [7]. 

 

1.2.Characteristics of the Hepatitis C Virus 

It has been recognized that HCV is a virus molecule that has a diameter that falls between the range of 

50 to 80 nanometers. The composition of this entity includes a genome made up of a single strand of 

ribonucleic acid (RNA), a nucleus, Glycoproteins E1 and E2 and type I trans-membrane proteins. 

Covalent bonds are formed by these proteins with infected hepatocytes [8]. They are strongly in 
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association with lipoproteins, resulting in a significant decrease in density [9]. The specific interactions 

between the virions of HCV and the various lipoproteins included are still required to be completely 

described [10]. Some believe that HCV virions are a mixture of viral components fused to lipoprotein 

encapsulation [11]. Another theory suggests that this association is established through interactions 

between apolipoproteins and the molecules of lipid forming the envelope of HCV [12]. Both scenarios 

involve the possibility of host lipoproteins playing a role in safeguarding and camouflaging the virion 

particles by enveloping their exterior. The presence of this glycoprotein coat is crucial for the 

incorporation of the particles of the virus in the target cells. This has an important function in the process 

of attachment and fusion of the viral envelope with the endosomal membrane of the host cell [13]. 

2. Direct-acting antivirals (DAAs): 

The ongoing and thorough exploration of the life cycle of virus C has facilitated the emergence of a 

completely novel class of antiviral drugs, known as direct-acting antivirals (DAAs), for the treatment of 

the patients suffering from HCV infection. Unlike interferon (IFN) and ribavirin (RBV), which are rather 

unspecific, direct-acting antivirals (DAAs) preferentially target and damage the specific proteins of virus 

which are essential for replication of HCV. The 1
st
 direct-acting antivirals (DAAs) were protease 

inhibitors. These inhibitors function by inhibiting HCV polyprotein cleavage at the NS3 and NS4A sites, 

which is carried out by the NS3 or NS4A protease of HCV. The chemical PI BILN 2061 was the 1
st
 to 

exhibit antiviral activity in the patients suffering from HCV in 2003. On the other hand, clinical 

development of BILN 2061 was discontinued due to safety concerns regarding cardiotoxicity discovered 

in a mouse model [14]. 

2.1. DAAs HCV drug targets in the cell: 

2.1.1. Protease inhibitors: 

It has been recognized that the HCV genome's positive polarity allows the virus to promptly translate 

its genomic RNA into protein on entering the host cell, with the assistance of the cell's machinery. 

Nonetheless, the lengthy polyprotein must undergo cleavage into individual units to carry out its essential 

enzymatic functions, as each distinct protein plays a crucial role in the structural composition of viral 

progeny particles [15]. The cleavage of the unprocessed polyprotein is mostly carried out by many 

proteases, with the NS3/4A serine protease being the main one [16]. Protease inhibitors (PIs) disrupt the 

important function of NS3/4A in self-cleavage of HCV, which is necessary for replication of HCV. By 

targeting this protease, PIs have been proven to reestablish sensitivity to interferon-based treatment and in 

direct way hinder the reproduction of the virus [17].  

 

2.1.2. NS5A inhibitors: 

The NS5A polymerase plays a crucial part in replicating and assembly of the virus, although its 

specific function in the life cycle of HCV is still not fully understood. The utilization of NS5A inhibitors, 

even at extremely low doses (picomolar), has been linked to substantial decreases in HCV RNA levels in 

models based on cell culture. These inhibitors have demonstrated the fastest decline in viral load 

compared to any other category of antiviral drugs in clinical trials focused on monotherapy [18].  
 

2.1.3. NS5B inhibitors: 

NS5B inhibitors show two categories: nucleoside inhibitors and non-nucleoside inhibitors. RNA-based 

nucleotide inhibitors work by actively binding to their targets. These inhibitors show a great barrier to 

resistance and have been found active against multiple HCV genotypes. On the other hand, non-

nucleoside allosteric RNA polymerase inhibitors show a decreased level of resistance and are only active 

against selected HCV strains. Sofosbuvir is a specific form of nucleotide analogues, whereas beclabuvir 

and dasabuvir belong to the existing family of non-nucleoside analogues. [19]. 
 

 

2.1.4. Ribavirin: 
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It has been reported that various categories of DAAs were administered in conjunction with the 

synthesized analog, ribavirin. Ribavirin, a guanosine analogue, was initially synthesized in 1970 as a 

novel treatment for RNA and DNA viruses. Despite being discovered and developed over four decades 

ago, ribavirin continues to demonstrate its efficacy in HCV therapy. Despite being widely used in clinical 

practice for a long time, the specific way in which ribavirin produces its antiviral properties has remained 

a scientific puzzle [20]. 

 

2.1.5. Interferon antiviral treatment (INF): 

2.1.5.1.  IFNα monotherapy: 

The initial endeavors to develop antiviral therapy for non-A, non-B hepatitis (NANBH) were initiated 

in 1986, a significant milestone that occurred three years before the identification of HCV. Recombinant 

IFNα, also referred to as IFN alfa, became accessible in the 1980s for cancer treatment before the 

publication of encouraging outcomes in the context of hepatitis B virus (HBV) infection. Due to 

suspicions of an unidentified viral pathogen being the root cause of NANBH, Hoofnagle and his 

colleagues opted to test the effectiveness of recombinant IFNα as a treatment for this condition, which is 

currently not well recognized. Additionally, it is important to illustrate that they conducted preliminary 

research where they administered recombinant IFNα2b to ten individuals with NANBH for a maximum 

duration of 12 months. The researchers recorded a significant reduction in the levels of serum 

transaminase. This discovery marked the beginning of the age of IFN in HCV treatment. Based on these 

findings, larger randomized studies were started, which validated the impact of IFNα in a significant 

number of patients with HCV infection. This led to the adoption of IFNα single-agent therapy as the 

standard treatment for some time, but its effectiveness appeared to be restricted to less than 40% [21]. 

2.1.5.2. Pegylated interferons: 

It has been documented that the administration of extended release pegylated interferons (IFNs) 

marked an important improvement of the therapy of virus c infection. The Peg-IFNs that were altered 

exhibited a beneficial and extended pharmacokinetic profile, resulting in two significant results. Initially, 

the dosing schedule might be streamlined to a frequency of once per week, ensuring enhanced treatment 

adherence, a factor that has been demonstrated to be vital for the effectiveness of treatment. Furthermore, 

the antiviral effectiveness exhibited a greater magnitude. Unaltered traditional recombinant IFN had a 

duration of 3–8 h until it was reduced to negligible levels in the bloodstream within 24 h [22]. Therefore, 

the frequently used schedule of three times per week appeared inadequate while striving for a lasting 

antiviral impact. With this method, it was possible to identify an elevation in HCV RNA levels before to 

the next IFN injection, which was not observed with Peg-IFN. The FDA and the European Medicines 

Agency (EMA) approved two distinct forms of Peg-IFN, namely Peg-IFNα2a (with a 40 kDa Peg chain) 

and Peg-IFNα2b (with a 12 kDa Peg chain) [23]. 

The conventional therapeutic choices for HCV encompass peginterferon, ribavirin, and harvoni, which 

are linked to the reversal of liver fibrosis. Recently, the FDA has approved a couple of new HCV 

medicines, namely Epclusa® (sofosbuvir) and OLYSIO® (simeprevir). DAAs demonstrate a high rate of 

sustained virologic response (SVR), suggesting that HCV is no longer detectable in blood plasma up to 24 

weeks after the conclusion of antiviral therapy. Nevertheless, around 30% of patients exhibit no 

amelioration in fibrosis during sustained virologic response (SVR) [24]. 

 

3. Cytokines 

Cytokines are small proteins with molecular weights below 40 kDa that are secreted by many immune 

cells, including Th-cells, dendritic cells, neutrophils, macrophages, B-lymphocytes, and others [25]. They 

have a crucial function in enabling communication and coordination between immune cells to control the 

development and nature of the immune response, as well as to preserve immune equilibrium and 

surveillance. 
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Cytokines play a crucial role in controlling the development, growth, multiplication, and activity of 

different cell types. They are essential for the activation of immune responses that protect the body and 

contribute to the development of immune-mediated or autoimmune diseases, infections, cancer, and 

trauma [25]. Cytokines are a group of different proteins that can be divided into many subgroups based on 

the structure of their receptors. These subgroups include transforming growth factors (TGF), interleukins 

(IL), interferons (IFN), colony stimulating factors (CSF), tumor necrosis factor (TNF), and many 

chemokines [26]. When they bind to specific receptors alone or in pairs, they stimulate the receptor 

domains inside the cell, which are responsible for intracellular signaling through specific kinases. As a 

result of this intracellular communication, some transcription factors are activated and enter the cell 

nucleus, affecting the expression of certain genes [27]. Several IL and IFN receptors interact with Janus 

kinases (JAKs), which subsequently stimulate transcription factors that are part of the signal transducer 

and activator of transcription (STAT) protein family [28]. When TNF binds to its particular receptor, it 

triggers the activation of AP-1 and nuclear factor κB (NF-κB), initiating another signaling cascade [29].  

Cytokines are proteins that are released or bound to the cell membrane. They play a vital role in 

controlling the growth, specialization, and stimulation of immune cells. They are a constituent of the 

immune system that aids in the host's defense against invading pathogens. Cellular stresses, such as 

infection, inflammation, and damage caused by carcinogens, stimulate the secretion of cytokines. 

Cytokines, mostly produced by CD4+ Th cells, are categorized into two groups: Th1 and Th2. Th1 

cytokines mostly consist of interleukins (ILs). Cytokines, including IL-1, IL-2, IL-12p35, IL-12p40, IL-

15, as well as non-ILs like interferons (IFN) and tumor necrosis factor (TNF), induce inflammation. 

Conversely, Th2 cytokines elicit anti-inflammatory reactions [30]. 

 

4. Interleukins 

Interleukins (ILs) are a class of cytokines that were initially thought to be expressed only by white 

blood cells, but subsequent studies have shown that they are produced by several different cells in the 

body. They have crucial functions in the stimulation and specialization of immune cells, as well as in 

growth, development, motility, and attachment. In addition, they have both inflammatory and anti-

inflammatory properties. Interleukins primarily serve to regulate growth, differentiation, and activation in 

the context of inflammatory and immunological responses. Interleukins are a diverse set of proteins that 

can induce various cellular and tissue responses by attaching to receptors with a strong affinity on the 

surface of cells. They possess both paracrine and autocrine activities. Interleukins are used in animal 

experiments to study clinically and medically relevant characteristics [31]. 

 

4.1.  Interleukin-6 (IL-6)  

Interleukin-6 is a cytokine that enhances the inflammatory response and was first identified as a 

stimulant for B-cells. The mature protein consists of 184 amino acids organized in a four-helix bundle, 

displaying a common up-up-down-down pattern observed in the majority of cytokines. After analyzing 

the cDNA sequence, it was clear that IL-6 was identical to hepatocyte-stimulating factor, 

hybridoma/plasmacytoma growth factor, interferon-β2, and a 26-kDa protein of unknown function. 

Although the initial observation provided some indications of the pleiotropic nature of IL-6, it is now 

recognized that IL-6 has multiple functions in the control and synchronization of the immune system, 

metabolism, and neurological system [32]. T and B cells, fibroblasts, and macrophages produce 

interleukin-6 (IL-6). The primary targets of the virus are B lymphocytes and hepatocytes. The principal 

actions of IL-6 include the differentiation of B-cells and the activation of acute-phase proteins [33]. 

 

 

4.1.1. Regulation of IL6 synthesis: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8473504/table/T1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8473504/table/T1/


AJBAS Volume 5, Issue IV, 2024  Kodous, et al  

 

489 
 

IL-6 functions as a mediator to relay information about certain emergent events. IL-6 is synthesized 

locally in an infected region and releases a signal of distress that spreads throughout the entire body. 

Immune cells such as monocytes and macrophages identify pathogen-associated molecular patterns, 

which are distinct features of external pathogens, in the affected area using pathogen-recognition 

receptors (PRRs). The PRRs comprise Toll-like receptors (TLRs), retinoic acid-inducible gene-1-like 

receptors, nucleotide-binding oligomerization domain-like receptors, and DNA receptors. They stimulate 

multiple signaling pathways, including NF-κB, and enhance the synthesis of mRNA for inflammatory 

cytokines such as IL-6, tumor necrosis factor (TNF)-α, and IL-1β. Tumor necrosis factor alpha (TNF-α) 

and Interleukin-1 beta (IL-1β) activate transcription factors that trigger the synthesis of IL-6 [34]. 

 

IL-6 also serves as an alarm signal in case of damage to tissues. DAMPs, or damage-associated 

molecular patterns, are molecules that are generated from cells that have been injured or are dying in non-

infectious inflammatory conditions like burns or trauma. These molecules directly or indirectly stimulate 

inflammation. Before the rise in temperature in the body and acute stage protein concentration, there is a 

rise in serum IL-6 levels during sterile surgical procedures. Danger-associated molecular patterns 

(DAMPs) derived from damaged cells consist of a diverse array of components, including mitochondrial 

(mt) DNA, high mobility group box 1 (HMGB1), and S100 proteins. The concentrations of mtDNA in 

trauma patients' serum are significantly higher than in control subjects, with a difference of several 

thousand times. This increase in mtDNA levels triggers the stimulation of TLR9 and the activation of NF-

κB. Additionally, the binding of HMGB1 to TLR2, TLR4, and the receptor of advanced glycation end 

products (RAGE) can contribute to the promotion of inflammation. The S100 protein family consists of 

over 25 members, some of which can interact with RAGE and trigger sterility [35]. 

Various triggers elicit the generation of IL-6 not only from immune-mediated cells, but also from 

mesenchymal cells, endothelial cells, fibroblasts, and other cell types. The rigorous management of IL-6 

synthesis, both at the gene transcriptional and post-transcriptional levels, is due to IL-6's ability to deliver 

a warning signal indicating the existence of a medical emergency. Several transcription factors have been 

demonstrated to control the transcription of the IL-6 gene. The 5′ flanking region of the human IL-6 gene 

contains functional cis-regulator elements that serve as binding sites for NF-κB, specificity protein 1 

(SP1), nuclear factor IL-6 (NF-IL-6) (also known as CAAT/enhancer-binding protein β), activator protein 

1 (AP-1), and interferon regulatory factor 1. Stimulation by IL-1, TNF, TLR-mediated signal, and 

forskolin activates the IL-6 promoters through the stimulation of cis-regulatory components [36]. 

 

4.1.2. Clinical significance: 

IL-6 is synthesized by several cell types and has diverse impacts on multiple biological processes. 

Specifically, IL-6 is crucial in facilitating both innate and adaptive immune reactions. Neutrophils are 

cells and monocytes/macrophages, which are types of immune cells that are naturally present in the body, 

both create and react to a substance called IL-6. This can lead to an increase in inflammation and a 

transition from a short-term to a long-term state of inflammation. IL-6 plays a role in facilitating the T 

and B cells' activation, which are the primary instigators of adaptive immune responses and crucial cells 

in the development of several autoimmune disorders. IL-6 has been linked to the development of fibrotic 

illnesses, such as SSc. Thus, focusing on IL-6 signaling could be a logical therapeutic approach for 

treating individuals with these disorders [32]. 

4.1.3. Role in liver disease: 

 IL-6 is a crucial cytokine in liver diseases related with inflammation. Current data indicates that IL-6 

has dual effects on inflammation, acting both as a pro-inflammatory and anti-inflammatory agent. IL-6 

released from adipose tissue can contribute to inflammation, whereas IL-6 produced by muscles can help 

reduce inflammation. In addition, prolonged interaction with elevated levels of IL-6 can lead to an 

increase in the production of glucose by the liver and a disruption in the metabolism of lipids. However, 
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IL-6 exerts protective effects on the liver during instances of sudden liver damage. Furthermore, a recent 

study has indicated that the IL-6 receptor (IL-6R) has the potential to decrease inflammation associated 

with non-alcoholic fatty liver disease (NAFLD) [37]. 

 

4.1.4. Role of IL 6 in the regeneration of the liver tissue: 

IL-6 and subsequent STAT3 signaling act as key regulators that coordinate the transcriptional 

response to facilitate liver regeneration. The direct effect of IL-6 on hepatocytes leads to the formation of 

dimers and the movement of STAT3 into the nucleus. Once in the nucleus, STAT3 activates early genes 

that are involved in the processes of regeneration and mitosis, working together with ERK. IL-6 regulates 

approximately 40% of the immediate early genes involved in liver regeneration. The APP response and 

liver regeneration are impaired in animals lacking STAT3 [38]. 

The involvement of IL-6/STAT3 signaling in liver regeneration can be recognized in conjunction with 

other anti-inflammatory agents. For instance, A20 functions as an inhibitor of NF-κB, which is a well-

known mechanism associated with inflammation. A study demonstrated that A20 enhances the 

regeneration of hepatocytes by augmenting the phosphorylation of STAT3 via IL-6 signaling. 

Additionally, it is important to mention that A20 can also stimulate the activation of cyclin dependent 

kinases, thereby facilitating cell proliferation. Consequently, the regenerative effect seen may be 

attributed to the impact of A20 on the progression of cell division and/or its ability to block the pro-

inflammatory NF-κB pathway, leading to increased production of IL-6. The increase in activity of the IL-

6/STAT3 pathway was further confirmed by the suppression of SOCS3, most likely through the influence 

of miRNA [39]. 

Liver regrowth progresses through three distinct phases: initial priming, proliferation, and termination. 

The IL-6 signaling pathway facilitates the transformation of inactive hepatocytes from the resting phase 

(G0) to the phases of cell division (G1 and S) by promoting DNA synthesis. This is achieved by 

increasing the expression of many genes involved in transcription. Proteins associated with the cell cycle, 

specifically c-myc and cyclin-D1, are not properly activated in animals lacking IL-6. Although these 

proteins are not necessary for liver regeneration, they are crucial for the most efficient growth of 

hepatocytes [40]. 

 

4.2. Interleukin 8 (IL-8) 

IL-8 is a chemotactic cytokine that specifically attracts neutrophils, basophils, and T-cells to the site of 

inflammation. It does not exhibit chemotactic properties for monocytes. IL-8 has a role in activating 

neutrophils and is secreted by several cell types in response to inflammation, such as monocytes, 

macrophages, neutrophils, as well as cells in the intestine, kidney, placenta, and bone marrow. It belongs 

to the beta-thromboglobulin class and has a similar structure to platelet factor 4. IL-8 plays a role in 

promoting cell division, preventing the growth of new blood vessels, causing inflammation, attracting 

immune cells, releasing substances from neutrophils, activating white blood cells, and maintaining 

calcium balance [41]. Monocytes and fibroblasts produce interleukin-8 (IL-8). The primary targets of this 

substance consist of keratinocytes, mast cells, basophils, neutrophils, and macrophages. It triggers the 

release of granules, superoxide, angiogenesis, and neutrophil chemotaxis [42].  

4.2.1. Interleukin-8 structure:  

Interleukin-8 belongs to the CXC class of chemokines, some of which have a remarkably conserved 

glutamic acid-leucine-arginine (ELR) sequence motif that is critical for their biological function. The 

presence of common structural features suggests that observations about the composition, motion, and 

relationships of a particular chemokine may apply to a broad range of chemokine receptor configurations 

and activities. Interleukin-8 (IL-8, CXCL8) was the first chemokine to be identified [43]. 

The most common form of the protein consists of 72 residues. At high concentrations, it exists as a homo-

dimer, At low concentrations, the substance exists as a monomer and interacts with its receptor in this 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/interleukin-8
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form. The arrangement of the IL-8 dimer in its natural form was initially established by the use of 

solution NMR and X-ray crystallography techniques. Afterward, the structure of it has been analyzed 

under various conditions and with several mutations [44]. 

 

4.2.2. Signaling pathways of IL-8: 

Interleukin-8 (IL-8), also referred to as CXCL8, is a chemokine of the CXC family that promotes 

inflammation. The IL-8 gene transcription produces a protein consisting of 99 amino acids. This protein is 

then processed to form a functional signaling protein, which has either 77 amino acids in non-immune 

cells or 72 amino acids in monocytes and macrophages. The transcriptional process mediated by activator 

protein and/or nuclear factor-κB is the main regulatory mechanism for the expression of IL-8.Three The 

physiological impacts of IL-8 are facilitated by the interaction between IL-8 and two receptors linked to 

G proteins on the surface of cells, known as CXCR1 and CXCR2.Four It activates Akt/PKB, MAPK, and 

Protein Kinase C (PKC), leading to the development of inflammatory [45]. 

4.2.3.  Clinical significance: 

IL-8 is a powerful factor that promotes the formation of blood vessels, inflammation, and the 

development of cells. It may have similar capabilities to other chemokines. IL-8 also attracts neutrophils 

and causes the production of various cell adhesion molecules. Additionally, it results in the proliferation 

of neutrophils, perhaps contributing to the development of inflammatory disorders. IL-8 selectively binds 

various types of cells, serving as the underlying mechanism for inflammation. Neovascularization plays a 

vital role in the progression of tumors and their spread to other parts of the body. The control of IL8 

production is a crucial factor in the process of inflammatory processes, which is facilitated by NF-κB. IL-

8 receptors are present in both normal cells and different types of malignant cells. IL-8 triggers 

inflammatory, chemotactic, and matrix-degradative reactions in many diseases [46]. 

 

4.3. Interleukin 10 

IL-10 is produced by a variety of cell types, including myeloid cells (such as dendritic cells, 

macrophages, eosinophils, neutrophils, and mast cells) and lymphoid cells (such as NK cells, B cells, and 

T cells). It has significant anti-inflammatory effects. Macrophages and myeloid dendritic cells secrete IL-

10 in response to activation of MyD88- and TRIF-dependent TLR signaling pathways (particularly TLR3 

and TLR4) by dsDNA and LPS stimulation, respectively. Furthermore, when exposed to LPS, tolerogenic 

dendritic cells (CD11clowCD45RBhigh) release substantial amounts of IL-10, which results in the 

development of T regulatory cells. Natural regulatory cells (nTreg) release IL-10 in response to IL-2 

activation, which is essential for preserving immunological equilibrium [47]. Th2 cells secrete IL-10. The 

main focus of this is on Th1 cells. It leads to the suppression of IL-2 and interferon-gamma. It reduces the 

display of antigens and the expression of MHC class II on cells called dendritic cells, as well as the 

presence of co-stimulatory substances on macrophages. Additionally, it suppresses the immune responses 

of pathogenic Th17 cells. The macrophages' production of IL-12 is suppressed by it [48]. 

 

4.3.1. Structure:  

Interleukin-10 (IL-10) was initially identified as a factor that inhibits the production of cytokines by T 

lymphocytes, namely those produced by T helper 2 (Th2) cell clones. It can suppress the synthesis of 

interferon (IFN)-γ in Th1 cell clones. The IL-10 gene in humans is a homodimer with a molecular mass of 

37 kilodaltons. It is situated on chromosome 1 and contains 5 exons. Every monomer is composed of 160 

amino acids. The X-ray crystallography research revealed that the two equivalent polypeptide chains, 

each consisting of 160 amino acids, are intertwined and rotated by 180° relative to each other. This 

arrangement results in the formation of a V-shaped structure with two distinct domains, each composed of 

six helices. The number 52 is enclosed in square brackets [49]. 

 

4.3.2. Regulation: 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/interleukin-8
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The regulation of IL-10 transcription is highly precise to prevent disorders associated with either 

excessive or insufficient levels of this cytokine. Various regulatory mechanisms, common and unique to 

cells, ensure the proper synthesis of IL-10. These mechanisms involve the activation of certain signaling 

pathways, the expression and activation of specific transcription variables, and the regulation of gene 

expression after transcription and through epigenetic modifications [50]. 

 

4.3.3. Clinical significance: 

IL-10 is a cytokine that has strong anti-inflammatory properties and is crucial in controlling the 

immune system's reaction to infections. Its major function is to protect the host from injury and maintain 

the natural balance of tissues. The dysregulation of IL-10 is linked to heightened immune pathology 

during infection and an elevated susceptibility to several autoimmune disorders. Increased concentrations 

of IL-10 can impede the host's ability to respond to pathogeneses of microorganisms and hamper the 

healing of tissue damage and changes in blood flow. Conversely, insufficient amounts of IL-10 can result 

in the emergence of autoimmune illness and increased susceptibility to developing tumors [51]. 

 

4.3.4. Role in Liver Disease: 

IL-10 has demonstrated a prophylactic function in two types of developed hepatitis caused by 

Concavalin A or galactosamine and lipopolysaccharide.Seventy-five Prior injection of an anti-IL-10 

antibody before ConA therapy results in the exacerbation of hepatitis and increased levels of IL-12, 

TNFα, and IFNγ in the bloodstream.The number is 75. IL-10-deficient animals have shown comparable 

findings [52]. 
 

5. CONCLUSION 

IL-6, IL-8, and IL-10 hold promise as valuable markers for evaluating HCV therapy efficacy, 

predicting treatment outcomes, and identifying individuals who could benefit from tailored therapeutic 

approaches. The analysis also explores the potential therapeutic implications of targeting these 

interleukins to enhance treatment efficacy and reduce adverse effects. It is crucial to understand the 

therapeutic significance of IL-6, IL-8, and IL-10 in HCV treatment to improve patient care and advance 

personalized medicine techniques. 

 

6. REFERENCES 

[1] Manns MP, and Maasoumy B. Breakthroughs in hepatitis C research: from discovery to cure. Nature 

Reviews Gastroenterology & Hepatology. 2022;19(8):533-50. 

[2] Simmonds P. The Origin of Hepatitis C Virus. Curr Top Microbiol Immunol: Springer Berlin 

Heidelberg; 2013. p. 1-15. 

[3] Suryaprasad AG, White JZ, Xu F, Eichler B-A, Hamilton J, Patel A, et al. Emerging Epidemic of 

Hepatitis C Virus Infections Among Young Nonurban Persons Who Inject Drugs in the United 

States, 2006–2012. Clinical Infectious Diseases. 2014;59(10):1411-9. 

[4] Zein NN. Clinical Significance of Hepatitis C Virus Genotypes. Clinical Microbiology Reviews. 

2000;13(2):223-35. 

[5] WHO. Global Hepatitis Report  World Health Organization: Geneva, Switzerland. 2017. 

[6] Blach S, Terrault NA, Tacke F, Gamkrelidze I, Craxi A, Tanaka J, et al. Global change in hepatitis C 

virus prevalence and cascade of care between 2015 and 2020: a modelling study. The Lancet 

Gastroenterology & Hepatology. 2022;7(5):396-415. 



AJBAS Volume 5, Issue IV, 2024  Kodous, et al  

 

493 
 

[7] Pascual-Oliver A, Casas-Deza D, Yagüe-Caballero C, Arbones-Mainar JM, Bernal-Monterde V. 

Lipid Profile and Cardiovascular Risk Modification after Hepatitis C Virus Eradication. Pathogens. 

2024;13(4):278. 

[8] Catanese MT, Uryu K, Kopp M, Edwards TJ, Andrus L, Rice WJ, et al. Ultrastructural analysis of 

hepatitis C virus particles. Proc Natl Acad Sci U S A. 2013;110(23):9505-10. 

[9] Vieyres G, Dubuisson J, Pietschmann T. Incorporation of hepatitis C virus E1 and E2 glycoproteins: 

the keystones on a peculiar virion. Viruses. 2014;6(3):1149-87. 

[10] André P, Komurian-Pradel F, Deforges S, Perret M, Berland JL, Sodoyer M, et al. Characterization 

of low- and very-low-density hepatitis C virus RNA-containing particles. J Virol. 2002;76(14):6919-

28. 

[11] Bartenschlager R, Penin F, Lohmann V, André P. Assembly of infectious hepatitis C virus particles. 

Trends in Microbiology. 2011;19(2):95-103. 

[12] Lindenbach BD. Virion assembly and release. Curr Top Microbiol Immunol. 2013;369:199-218. 

[13] Pileri P, Uematsu Y, Campagnoli S, Galli G, Falugi F, Petracca R, et al. Binding of Hepatitis C Virus 

to CD81. Science. 1998;282(5390):938-41. 

[14] Vanwolleghem T, Meuleman P, Libbrecht L, Roskams T, De Vos R, Leroux-Roels G. Ultra-rapid 

cardiotoxicity of the hepatitis C virus protease inhibitor BILN 2061 in the urokinase-type 

plasminogen activator mouse. Gastroenterology. 2007;133(4):1144-55. 

[15] Lindenbach BD, Rice CM. Unravelling hepatitis C virus replication from genome to function. 

Nature. 2005;436(7053):933-8. 

[16] Li K, Foy E, Ferreon JC, Nakamura M, Ferreon AC, Ikeda M, et al. Immune evasion by hepatitis C 

virus NS3/4A protease-mediated cleavage of the Toll-like receptor 3 adaptor protein TRIF. 

Proceedings of the National Academy of Sciences. 2005;102(8):2992-7. 

[17] Perni RB, Almquist SJ, Byrn RA, Chandorkar G, Chaturvedi PR, Courtney LF, et al. Preclinical 

profile of VX-950, a potent, selective, and orally bioavailable inhibitor of hepatitis C virus NS3-4A 

serine protease. Antimicrobial agents and chemotherapy. 2006;50(3):899-909. 

[18] Link JO, Taylor JG, Xu L, Mitchell M, Guo H, Liu H, et al. Discovery of ledipasvir (GS-5885): a 

potent, once-daily oral NS5A inhibitor for the treatment of hepatitis C virus infection. Journal of 

medicinal chemistry. 2014;57(5):2033-46. 

[19] Koff RS. Review article: the efficacy and safety of sofosbuvir, a novel, oral nucleotide NS5B 

polymerase inhibitor, in the treatment of chronic hepatitis C virus infection. Alimentary 

pharmacology & therapeutics. 2014;39(5):478-87. 

[20] Thomas E, Ghany MG, and Liang TJ. The application and mechanism of action of ribavirin in 

therapy of hepatitis C. Antiviral Chemistry and Chemotherapy. 2012;23(1):1-12. 

[21] Davis GL, Balart LA, Schiff ER, Lindsay K, Bodenheimer HC, Jr., Perrillo RP, et al. Treatment of 

chronic hepatitis C with recombinant interferon alfa. A multicenter randomized, controlled trial. The 

New England journal of medicine. 1989;321(22):1501-6. 



 Kodous, et al AJBAS Volume 5, Issue IV, 2024 

 

494 
 

[22] Karnam US, and Reddy KR. Pegylated interferons. Clinics in liver disease. 2003;7(1):139-48. 

[23] Loomes DE, van Zanten SV. Bibliometrics of the top 100 clinical articles in digestive disease. 

Gastroenterology. 2013;144(4):673-6.e5. 

[24] Gole L, Liu F, Ong KH, Li L, Han H, Young D, et al. Quantitative image-based collagen structural 

features predict the reversibility of hepatitis C virus-induced liver fibrosis post antiviral therapies. 

Sci Rep. 2023;13(1):6384-. 

[25] Nicholson LB. The immune system. Essays Biochem. 2016;60(3):275-301. 

[26] Chang M, Jin W, Sun S-C. Peli1 facilitates TRIF-dependent Toll-like receptor signaling and 

proinflammatory cytokine production. Nat Immunol. 2009;10(10):1089-95. 

[27] Moraga I, Spangler J, Mendoza JL, Garcia KC. Multifarious determinants of cytokine receptor 

signaling specificity. Adv Immunol. 2014;121:1-39. 

[28] Haan C, Kreis S, Margue C, and Behrmann I. Jaks and cytokine receptors—An intimate relationship. 

Biochemical Pharmacology. 2006;72(11):1538-46. 

[29] Kalliolias GD, and Ivashkiv LB. TNF biology, pathogenic mechanisms and emerging therapeutic 

strategies. Nat Rev Rheumatol. 2016;12(1):49-62. 

[30] Baraka K, Abozahra RR, Badr E, et al. Study of some potential biomarkers in Egyptian hepatitis C 

virus patients in relation to liver disease progression and HCC. BMC Cancer 2023 Oct 5;23(1):938  

[31] Akdis M, Burgler S, Crameri R, Eiwegger T, Fujita H, Gomez E, et al. Interleukins, from 1 to 37, 

and interferon-γ: receptors, functions, and roles in diseases. The Journal of allergy and clinical 

immunology. 2011;127(3):701-21.e1-70. 

[32] Choy E, Rose-John S. Interleukin-6 as a Multifunctional Regulator: Inflammation, Immune 

Response, and Fibrosis. Journal of Scleroderma and Related Disorders. 2017;2(2_suppl):S1-S5. 

[33] Petes C, Mariani MK, Yang Y, Grandvaux N, Gee K. Interleukin (IL)-6 Inhibits IL-27- and IL-30-

Mediated Inflammatory Responses in Human Monocytes. Frontiers in immunology. 2018;9:256. 

[34] Kumar H, Kawai T, Akira S. Pathogen recognition by the innate immune system. International 

reviews of immunology. 2011;30(1):16-34. 

[35] Sims GP, Rowe DC, Rietdijk ST, Herbst R, Coyle AJ. HMGB1 and RAGE in inflammation and 

cancer. Annual review of immunology. 2010;28:367-88. 

[36] Tanaka T, Narazaki M, Kishimoto T. IL-6 in inflammation, immunity, and disease. Cold Spring 

Harbor perspectives in biology. 2014;6(10):a016295. 

[37] Skuratovskaia D, Komar A, Vulf M, Quang HV, Shunkin E, Volkova L, et al. IL-6 reduces 

mitochondrial replication, and IL-6 receptors reduce chronic inflammation in NAFLD and Type 2 

diabetes. International Journal of Molecular Sciences. 2021;22(4):1774. 

[38] Li W, Liang X, Kellendonk C, Poli V, Taub R. STAT3 contributes to the mitogenic response of 

hepatocytes during liver regeneration. Journal of Biological Chemistry. 2002;277(32):28411-7. 



AJBAS Volume 5, Issue IV, 2024  Kodous, et al  

 

495 
 

[39] da Silva CG, Studer P, Skroch M, Mahiou J, Minussi DC, Peterson CR, et al. A20 promotes liver 

regeneration by decreasing SOCS3 expression to enhance IL‐6/STAT3 proliferative signals. 

Hepatology. 2013;57(5):2014-25. 

[40] Nelsen CJ, Rickheim DG, Timchenko NA, Stanley MW, Albrecht JH. Transient expression of cyclin 

D1 is sufficient to promote hepatocyte replication and liver growth in vivo. Cancer research. 

2001;61(23):8564-8. 

[41] Brennan K, Zheng J. Interleukin 8. In: Enna SJ, Bylund DB, editors. xPharm: The Comprehensive 

Pharmacology Reference. New York: Elsevier; 2007. p. 1-4. 

[42] Xu Z, Zhou X, Chen G. Expression and Mechanism of Interleukin 1 (IL-1), Interleukin 2 (IL-2), 

Interleukin 8 (IL-8), BMP, Fibroblast Growth Factor 1 (FGF1), and Insulin-Like Growth Factor 

(IGF-1) in Lumbar Disc Herniation. Medical science monitor : international medical journal of 

experimental and clinical research. 2019;25:984-90. 

[43] Baggiolini M. CXCL8-the first chemokine. Front. Immunol. 6, 285. 2015. 

[44] Berkamp S, Park SH, De Angelis AA, Marassi FM, Opella SJ. Structure of monomeric Interleukin-8 

and its interactions with the N-terminal Binding Site-I of CXCR1 by solution NMR spectroscopy. 

Journal of biomolecular NMR. 2017;69(3):111-21. 

[45] Gonzalez-Aparicio M, Alfaro C. Significance of the IL-8 pathway for immunotherapy. Human 

vaccines & immunotherapeutics. 2020;16(10):2312-7. 

[46] Qazi BS, Tang K, Qazi A. Recent Advances in Underlying Pathologies Provide Insight into 

Interleukin-8 Expression-Mediated Inflammation and Angiogenesis. International Journal of 

Inflammation. 2011;2011:908468. 

[47] Minshawi F, Lanvermann S, McKenzie E, Jeffery R, Couper K, Papoutsopoulou S, et al. The 

Generation of an Engineered Interleukin-10 Protein With Improved Stability and Biological 

Function. Frontiers in immunology. 2020;11. 

[48] Belghith M, Bahrini K, Kchaou M, Maghrebi O, Belal S, Barbouche MR. Cerebrospinal fluid IL-10 

as an early stage discriminative marker between multiple sclerosis and neuro-Behçet disease. 

Cytokine. 2018;108:160-7. 

[49] Sabat R, Grütz G, Warszawska K, Kirsch S, Witte E, Wolk K, Geginat J.Biology of interleukin-

10.Cytokine Growth Factor Rev. 2010 Oct;21(5):331-44 

[50] Zhang LJ, Wang XZ. Interleukin-10 and chronic liver disease. World journal of gastroenterology. 

2006;12(11):1681-5. 

[51] Ouyang W, O'Garra A. IL-10 Family Cytokines IL-10 and IL-22: from Basic Science to Clinical 

Translation. Immunity. 2019;50(4):871-91. 

[52] Iyer SS, Cheng G. Role of interleukin 10 transcriptional regulation in inflammation and autoimmune 

disease. Critical reviews in immunology. 2012;32(1):23-63. 

https://pubmed.ncbi.nlm.nih.gov/21115385/
https://pubmed.ncbi.nlm.nih.gov/21115385/

