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Abstract: Recently, different interleukins have been associated with responses to PEGylated 

interferon and ribavirin and spontaneous clearance of acute hepatitis C virus (HCV)  infection 

(interleukin [IL]-28B) or with the development of a novel immunotherapeutic strategy for HCV 

infection (IL-27). IL-27 is a helical cytokine belonging to the IL-6/IL-12 cytokine  family with a 

broad range of anti-inflammatory properties. Some studies demonstrated that IL-27  stimulates 

hepatoma cells and hepatocytes by inducing a sustained signal transducer and activator of 

 transcription (STAT1 and STAT3) activation. Moreover, IL-27 induces interferon-α-like 

responses including the induction of antiviral genes (ribonucleic acid-dependent protein kinase), 

oligoadenylate synthetase, and myxovirus protein. In this review we examine the research on 

IL-27 and its potential role in therapy for HCV, including the capability to inhibit replication 

of HCV.
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Hepatitis C virus
The hepatitis C virus (HCV) is a disease with a significant global impact. According to 

the World Health Organization it is estimated that up to 170 million people (3% of the 

world’s population) are infected with HCV worldwide.1 There are considerable regional 

differences: prevalence is higher in some Asian and African countries (Egypt has the 

highest seroprevalence for HCV – up to 20%) than in North America and Europe. It is 

estimated that there are 2–5 million HCV-positive people in Europe. In the United 

States and Europe, chronic hepatitis C is the most common chronic liver disease. It is 

currently a leading cause of cirrhosis and a common cause of hepatocellular carcinoma, 

and as a result of these conditions it is the leading reason for liver transplantation. 

Coinfection with human immunodeficiency virus (HIV) is common, and rates among 

HIV-positive populations are higher.

Transmission
The transmission of HCV is primarily through exposure to infected blood. Risks for 

transmission include blood transfusion, intravenous drug use, high-risk sexual  activity, 

solid organ transplantation from an infected donor, occupational exposure, birth to an 

infected mother, and intranasal cocaine use.2 Hemodialysis risk factors include blood 

transfusions, the duration of hemodialysis, the prevalence of HCV infection in the 

dialysis unit, and the type of dialysis. Sexual activities and practices were initially 

identified as potential sources of exposure to HCV. Currently, heterosexual vaginal 
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intercourse is thought to be a rare means of transmission of 

hepatitis C infection. But factors that may increase the risk 

of HCV infection include greater numbers of sexual partners, 

a history of sexually transmitted diseases, and failure to use 

a condom.3 The seroprevalence of HCV in men who have 

sex with men ranges from about 4%–8%, which is higher 

than the HCV prevalence reported for the general European 

population. The risk of perinatal transmission of HCV in 

HCV ribonucleic acid (RNA) positive mothers is estimated 

to be ,5%.

The virus
HCV is a small (55–65 nm) RNA virus in the Hepacivirus 

genus of the Flaviviridae family. The HCV particle consists 

of a core of genetic material (RNA), surrounded by an 

icosahedral protective shell of protein, and further encased in 

a lipid (fatty) envelope of cellular origin. Two viral envelope 

glycoproteins, E1 and E2, are embedded in the lipid envelope. 

HCV is a virus with an RNA genome of approximately 

9600 bp in length.4 Most of the genome forms a single open 

reading frame (ORF) that is translated to produce a single 

protein product, which is then further processed to produce 

smaller active proteins. Short untranslated regions (UTRs) 

at each end of the genome are required for replication of the 

genome. The five prime (5´) UTR has a ribosome binding site 

that starts the translation of a very long protein  containing 

3011 amino acids. This large preprotein is later cut by cellular 

and viral proteases into the ten smaller proteins – three struc-

tural (core, E1, and E2) and seven nonstructural (p7, NS2, 

NS3, NS4A, NS4B, NS5A, and NS5B) proteins, that allow 

viral replication within the host cell, or assemble into the 

mature viral particles.5,6

The genotypes
Comparison of nucleotide sequences of variants recovered 

from infected individuals in different risk groups for infec-

tion and from different geographical regions has revealed 

the existence of at least six major genetic groups1–6 and 

several subtypes (represented by letters).7 Subtypes are 

further broken down into quasi-species based on their genetic 

diversity. These genotypes differ by 31%–34% in their 

nucleotide sequences, whereas subtypes differ by 20%–23% 

based on full-length genomic sequence comparisons.8 The 

 preponderance and distribution of HCV genotypes varies 

globally. In the United States and Western Europe genotypes 

1a and 1b are most common, followed by genotypes 2a, 2b, 

and 3a. Genotypes 4 and 5 are found almost exclusively 

in Africa and genotype 6 in Southeast Asia. Genotype is 

clinically important in determining potential response to 

IFN-based therapy and the required duration of such therapy. 

Genotypes 1 and 4 are less responsive to IFN-based treatment 

than are the other genotypes.9 Infection with one genotype 

does not confer immunity against others, and concurrent 

infection with two strains is possible. In most of these cases, 

one of the strains removes the other from the host in a short 

time.10

Natural history
The natural history of HCV infection has been very difficult 

to assess because of the usually silent onset of the acute phase 

as well as the frequent paucity of symptoms during the early 

stages of chronic infection. Since the interval between infec-

tion and the development of cirrhosis can exceed 30 years, 

few prospective studies have been performed. Acute  infection 

leads to chronic infection in the majority of persons, and 

spontaneous clearance of viremia once chronic infection 

has been established is rare.11 Approximately 75%–85% 

of infected patients do not clear the virus by 6 months, and 

chronic hepatitis develops. Cirrhosis develops in approxi-

mately 10%–15% of individuals with chronic hepatitis C 

infection.8–12 The progression to cirrhosis is often clinically 

silent, and some patients are not known to have hepatitis C 

until they present with the complications of end-stage liver 

disease or hepatocellular carcinoma (HCC).

Clinical manifestation
Acute hepatitis C refers to the first 6 months after infection 

with HCV although symptoms may appear within 1 day if 

infection was caused by any method of intravenous injection. 

Between 70% and 80% of adults with acute HCV infection 

develop no symptoms during the acute phase, while about 

20%–30% may develop clinical symptoms. The symptomatic 

onset ranges 3 to 12 weeks after exposure.13 Main symptoms 

consist of general cold- and flu-like symptoms, others include 

anorexia, weakness, fatigue, abdominal pain, jaundice, and 

itching. Serum alanine aminotransferase (ALT) levels begin 

rising 2–8 weeks after exposure, and often reach levels of 

greater than ten times the upper limits of normal. In the serum 

HCV RNA can be detected within 1–2 weeks after exposure;14 

their level rises rapidly during the first few weeks, and then 

peaks between 105 to 107 IU/mL. In  self-limited acute  hepatitis 

C, symptoms can last several weeks and subside as ALT and 

HCV RNA levels decline. The antibody to HCV becomes 

positive near the onset of symptoms, approximately 3–15 

weeks after exposure. The anti-HCV assay detects greater 

than 90% of HCV infections after the initial 3 months. 
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Loss of HCV RNA, which indicates a hepatitis cure, occurs in 

fewer than 20% of patients. Fulminant hepatic failure due to 

acute HCV infection may happen in patients with underlying 

chronic hepatitis B (CHB) virus infection.15

The risk of CHC infection is high; about 75% of patients 

present persistence of HCV RNA in the blood for at least 

6 months after onset of acute infection – most of these will 

have persistently elevated ALT in follow-up. Once chronic 

infection is established, there is a very low rate of spontaneous 

clearance. Clinically it is often asymptomatic, and it is mostly 

discovered accidentally. Generalized signs and symptoms 

associated with CHC include fatigue, flu-like symptoms, 

joint pains, itching, sleep disturbances, appetite changes, 

nausea, and depression. The natural course of CHC varies 

considerably from one person to another. Among untreated 

patients, roughly one-third progress to liver  cirrhosis in less 

than 20 years. Another third progress to cirrhosis within 

30 years. The remainder of patients appear to progress so 

slowly that they are unlikely to develop  cirrhosis within their 

lifetimes. Factors that have been reported to influence the rate 

of HCV disease progression include age (increasing age is 

associated with more rapid progression), gender (males have 

more rapid disease progression than females), race (African 

Americans appear to have a higher rate of CHC infection 

than Caucasian and Hispanic whites), alcohol consumption 

(associated with an increased rate of disease progression), HIV 

or HBV coinfection (associated with a markedly increased rate 

of disease progression), and fatty liver (the presence of fat in 

liver cells has been  associated with an increased rate of disease 

progression).2 Most patients do not have abnormal physical 

examination findings until they develop portal hypertension 

or  decompensated liver disease.

Extrahepatic manifestations 
associated with CHC infections
The HCV is a hepatotropic virus but its manifestations can 

extend beyond the liver; extrahepatic manifestations (EHM) 

have been reported in as much as 40%–74% of chronic 

HCV-infected patients (Table 1 shows the main extrahepatic 

manifestations); sometimes several EHM could represent the 

first signal of an HCV infection in asymptomatic patients.

Patients with CHC commonly have immunologic fea-

tures including circulating autoantibodies and deposits of 

immune complexes in various tissues outside the liver; this 

may represent a major pathogenic pathway for extrahepatic 

disorders in the course of HCV infection.

The main targets outside the liver are the central ner-

vous system, bone marrow, lymphonodes, monocytes, 

macrophages, spleen, endocrine glands, and skin cells; 

therefore, HCV infection can determine numerous extrahe-

patic manifestations. Often these are more serious than the 

hepatic disease itself and are present even in patients with 

persistently normal ALT levels.

Interleukins
Interleukins are a group of cytokines (secreted proteins/

signaling molecules) that were first seen to be expressed by 

white blood cells (leukocytes). They are pivotal in managing 

the positive and negative signals required to generate and 

shape a protective inflammatory response. The function of the 

immune system depends in a large part on interleukins, and 

rare deficiencies of a number of them have been described, 

all featuring autoimmune diseases or immune deficiency. The 

majority of interleukins are synthesized by helper CD4+ T 

lymphocytes, as well as through monocytes, macrophages, 

and endothelial cells. They promote the development and 

differentiation of T, B, and hematopoietic cells.

IL-27
IL-27 is a type 1 cytokine, and is a member of the IL-6/

IL-12 cytokine family, also encompassing IL-12 and IL-23 

(Figure 1). Like these cytokines, IL-27 has profound effects on 

T-cells and acts on innate immune cells.28 It is a  heterodimeric 

cytokine that consists of two subunits IL-27 p28 and Epstein–

Barr virus (EBV)-induced gene 3 (EB13) (Figure 2A). IL-27 

consists of an IL-12 p35-related protein p28, and an IL-12 

p40-related protein, EBV-induced gene EBI3, which has been 

previously identified as one of molecules induced by EBV 

infection.29,30 In vitro, IL-27 has  profound biological effects 

in costimulation of human and mouse naїve CD4+ T cells; 

these involve proliferation and IFN-γ production in synergy 

with IL-12.29 It is secreted by antigen-presenting cells, 

strongly acts on T cells, and also stimulates innate immune 

cells. Interleukin-27 acts on naїve CD4+ T cells and plays 

pivotal roles as a proinflammatory cytokine to promote the 

early initiation of type 1 helper  differentiation and also as an 

anti-inflammatory cytokine to limit the T cell hyperactivity 

and production of proinflammatory cytokines. Recent studies 

revealed that IL-27 plays an important role in CD8+ T cells. 

Cytotoxic T lymphocytes (CTLs) also play a critical role in 

the control of various cancers and infections, and therefore 

the molecular mechanisms of CTL generation are a critical 

issue in designing antitumor immunotherapy and vaccines 

which augment the development of functional and long-

lasting memory CTLs.31 A functional CD8+ T cell response 

is an essential component of the adaptive immune response 
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to various cancers, and bacterial and viral pathogens.32 

Upon engagement with an antigen (Ag), naїve CD8+ T cells 

rapidly expand and differentiate into effector CD8+ T cells, 

producing cytokines such as IFN and the effector molecules 

perforin and granzyme B.33

IL-27 p28 is believed to have a four-helix bundle 

cytokine-like topology and EBI3 resembles the soluble 

cytokine receptor-like molecules.29

Examination of complementary DNA (cDNA) librar-

ies indicated that IL-27 p28 and EB13 are coordinately 

expressed predominantly by activated macrophages and 

dendritic cells.28,29 While the regulation of IL-27 expression 

has not been studied in great detail, it is clear that signaling 

via toll-like receptors (TLR) is a key inducer of IL-27. EB13 

and IL-27 p28 are not always expressed together by the same 

cells, and some factors preferentially induce one or other 

components of IL-27.34,35 EB13 was found to be expressed 

by human intestinal epithelial cells, but their known partner 

proteins (namely p28 and IL-12 p40, respectively) were not 

present; furthermore, EB13 is very highly expressed in the 

placenta, where IL-27 p28 is absent.36

Class I cytokine receptors are usually comprised of α and 

β heterodimers. The α subunit is the primary cytokine binding 

protein, while the β subunit is for high affinity binding and 

signal transduction. IL-27 receptor (IL-27R) is comprised of 

two signaling molecules, IL-27Rα and gp130 (Figure 2B).

IL-27Rα, also known as WSX-1 or T cell cytokine recep-

tor (TCCR), has two tyrosine residues that can be phospho-

rylated in humans. In mice it has three tyrosine residues, one 

of which is conserved. Human IL-27Rα has a 63% sequence 

match with murine IL-27Rα. Human IL-27Rα contains seven 

N-linked glycosylation sites, while murine IL-27Rα has only 

five. IL-27Rα is very similar to IL-12β1R in that it also 

lacks an immunoglobulin (Ig) domain, indicating that IL-12 

βR1 might also be a signaling partner with gp130.30

Both IL-27Rα and gp130 receptor subunits have sig-

naling domains, but they do not signal independently.37 

IL-27Rα expression is found in naïve and memory B cells 

but not in germinal center B cells.38 Alternatively activated 

macrophages, induced by IL-4 and IL-13, express IL-27Rα 

while classically activated macrophages do not.39 In naïve T 

cells, IL-27Rα expression is low. Its expression is high in 

effector and memory T cells. IL-2 suppresses the expression 

of IL-27Rα nonactivated CD4 T cells in a dose-dependent 

manner.40 Resting NK, NKT, and T regulatory (TReg) cells 

express high levels of IL-27 receptors. Upon stimulation, 

naïve T cells greatly enhance the expression of IL-27Rα, 

while NK and NKT reduce IL-27Rα expression.40
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IL-27 and HCV
The janus kinase (JAK) signal transducer and activator of 

the transcription pathway is critical for signal transduction 

by cytokines. JAK proteins associate with the domains of 

cytokine receptors and become activated by phosphorylation 

upon ligand binding. Subsequently, JAKs phosphorylate 

STAT transcription factors, allowing them to form dimers 

and translocate to the nucleus where they can induce 

transcription of effector genes.41 IL-27 induces STAT1 

and STAT3 phosphorylation in naїve CD4+ T cells.34,42 

Identification of gp130 as part of the receptor complex for 

IL-27 strongly supports this finding; both STAT1 and in 

particular STAT3 are known to be tyrosine phosphorylated 

in response to gp130 engagement. As a consequence 

of ligand binding, cytokine receptors in this family are 

typically phosphorylated by receptor-associated kinases on 

defined tyrosine-based motifs in the cytoplasmic region of 

the  receptor. These phosphorylated tyrosine based motifs in 

turn serve as docking sites for the Src homology 2 domains 

of STAT proteins, which subsequently will be tyrosine phos-

phorylated themselves. Tyrosine phosphorylation of STATs 

is a requirement for nuclear translocation and transcriptional 

activity.43 The only tyrosine-based phosphorylation motif 

in the cytoplasmic domain of WSX-1 is GYEKHF. This 

sequence closely resembles the STAT motif found in the 

cytoplasmic region of IFN-γR (GYDKPH), which strongly 

and selectively activates tyrosine phosphorylation of 

STAT1.44
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Figure 1 Phylogeny and expression of IL-27 and IL-27R. IL-27 is the association of an IL-6/IL-12 family cytokine (IL-27 p28) with a group 3 soluble cytokine receptor (EBI3). IL-27R is 
the pairing of two group 2 cytokine receptors (gp130 and wSX-1). Although co-expression of both IL-27R subunits can be detected in a variety of immune cell types, production of IL-
27 has only been reported for endothelial cells, dendritic cells, and monocytes. Binding of IL-27 to IL-27R induces phosphorylation Jak1, STAT1, STAT3, STAT4, and STAT5. Because 
this figure is meant to emphasize general similarities in structure and receptor usage between IL-27 and other IL-6/IL-12 family cytokines, the physical distances between individual 
cytokines and receptors do not reflect genetic relatedness. For a detailed account of the molecular phylogeny of all type I cytokines and receptors, see the review by Boulay et al.57

Reprinted from Immunity, Vol 19, Issue 2, Boulay et al, Molecular Phylogeny within Type I Cytokines and Their Cognate Receptors, pp. 159–163, Copyright (2003), with 
permission from Elsevier.
Abbreviations: IL, interleukin; STAT, sustained signal transducer and activator of transcription.
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Because gp130 activation leads to strong activation of 

STAT3 and relatively weaker activation of STAT1,45 it might 

be expected that in the IL-27R complex WSX-1 mostly 

contributes to STAT1 tyrosine phosphorylation and gp130 

to STAT3 tyrosine phosphorylation (Figure 3).

Although IL-27 can have proinflammatory effects, 

most data shows the dominant role of IL-27 being 

 immunosuppressive. Most studies have investigated the 

effects of IL-27 on CD4+ T-cells, and not much is known 

about possible effects of IL-27 on other cell types. IL-27 

was shown to promote T helper 1 (TH1) responses through 

the induction of the transcription factors T-bet, up-regulation 

of IL-12Rβ2, and IFN-γ production and suppression of the 

TH2 transcription factor GATA3 (Figure 4).29,46

IL-27 is a member of a small family of potent immune 

regulatory cytokines that includes, besides IL-27, IL-12 and 

IL-23.29,47,48 All three cytokines are produced by activated 

antigen presenting cells of the monocyte/macrophage/

dendritic cell lineage. Identification of the complete IL-27 

signal-transducing receptor complex has allowed us to 

search for cells that co-express both receptors and thus can 

potentially respond to IL-27 stimulation. Unlike the receptors 
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Figure 3 IL-27 can enhance interferon production through induction of T-bet and 
activation of STAT4.59 The binding of IL-27 to the extracellular domain of IL-27R 
leads to the activation of STAT1 and STAT4. Phosphorylated STAT1 migrates from 
the cytoplasm to induce transcription of T-bet in the nucleus. T-bet then promotes 
the development of type I immune responses through transactivation of the IFN 
gene and induction of IL-12R 2. STAT4 phosphorylation, induced by IL-12R or IL-
27R signaling, can further enhance IFN transcription and secretion.59

Reproduced from Villarino AV, Huang E, Hunter CA. Understanding the pro- and 
anti-inflammatory properties of IL-27. J Immunol. 2004;173(2):715–720. Copyright 
2004. The American Association of Immunologists, Inc.
Abbreviations: IL, interleukin; IFN, interferon; STAT, sustained signal transducer 
and activator of transcription.
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Figure  4 IL-27  promotes Th1 but  inhibits Th17 cell differentiation.58 (A) IL-27 promotes 
näive T cells (Th0) to differentiate into Th1 effectors characterized by expression of 
transcription factor T-bet and IFN-γ. (B) IL-27 inhibits CD4 T cell differentiation into 
Th17 effectors characterized by expression of transcription factor RORγt and IL-17. 
This model is largely based on the results obtained from IL-27Rα-/- mice.
Reproduced from Carl Jw, Bai XF. IL-27: its roles in the induction and inhibition of 
inflammation. Int J Clin Exp Pathol. 2008;1(2):117–123.
Abbreviations: IFN, interferon; IL, interleukin.
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Abbreviation: IL, interleukin.
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for IL-12 and IL-23, expression of the receptor subunits of 

IL-27 appears much less restricted; WSX-1 and gp130 are 

co-expressed on a variety of cells and tissues. This obser-

vation indicates that IL-27, besides specifically acting on 

naїve CD4+ T cells and NK cells,29 can be expected to have 

additional immune regulatory functions.

Human mast cells respond to IL-27 through STAT activa-

tion, leading to increased expression of a subset of inflamma-

tory cytokines. Interestingly, secretion of these inflammatory 

cytokines occurs in the absence of a general degranulation 

response, indicating cytokine-specific rather than generic 

mast cell-activating activity. Mast cells are well recognized 

as key mediators of allergic reactions triggered by the release 

of inflammatory cytokines, histamines, and arachidonic acid 

metabolites through degranulation and are not primarily 

known for their role in propagation of an immune response 

to bacterial challenge (Figure 5).

Co-expression of the two IL-27R components WSX-1 

and gp130 was also found on monocytes. Because 

 activated monocytes produce IL-27, as well as its close 

relatives IL-12 and IL-23, an immediate consequence 

would be IL-27- dependent autocrine stimulation. Tyrosine 

 phosphorylation of STAT1 and STAT3 was shown in 

response to IL-27 stimulation. This implies that IL-27 can 

stimulate monocytes in an autocrine manner. Analysis of 

the target genes downstream of IL-27 signaling in human 

primary monocytes indicates that IL-27 induces inflamma-

tory cytokines in these cells. In particular, IL-27 signifi-

cantly induced the expression of IL-18 mRNA, a cytokine 

that, in combination with IL-12,49 plays a key role in the 

induction of IFN-γ by activated CD4 T cells. This sug-

gests that IL-27 not only synergizes directly with IL-12 

in the production of IFN-γ, but can also enhance immune 

responses via induction of IL-18 in activated monocytes. 

The IL-27R WSX-1 and gp130 are present on a variety of 

immune cells involved in both innate and adaptive defense 

mechanisms. WSX-1/gp130 double-positive cells include 

NK cells, dendritic cells, monocytes, mast cells, and B and 

T cells, and  functional consequences of IL-27 stimulation 

have already been demonstrated for several of these 
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Figure 5 The pro- and anti-inflammatory properties of IL-27/IL-27R.59 IL-27 expression can be induced by a variety of inflammatory stimuli. However, IL-27 itself can have 
either pro- or anti-inflammatory effects on innate and adaptive elements of immunity. In T cells, IL-27 can promote or inhibit T cell effector functions. Similarly, IL-27 induces 
the production of IFN by NK cells but suppresses cytokine production by NKT cells in vivo. Increased monocyte and mast cell activity has been reported in the absence of 
WSX-1, and it is likely that IL-27R signaling may inhibit the functions of these myeloid cells. Although the molecular mechanisms for the proinflammatory effects of IL-27 are 
better characterized (Figure 2), several anti-inflammatory mechanisms can be proposed based on the Jak/STAT family members activated by IL-27R signaling. Activation of STAT1, 
STAT3, and STAT5 can inhibit effector functions in an array of cell types, while IL-27-dependent GATA-3 inhibition may also play a role in the suppression of type 2 immunity.
Reproduced from Villarino AV, Huang E, Hunter CA. Understanding the pro- and anti-inflammatory properties of IL-27. J Immunol. 2004;173(2):715–720. Copyright 2004. 
The American Association of Immunologists, Inc.
Abbreviations: CD, cluster of differentiation; APC, antigen presenting cells; STAT, sustained signal transducer and activator of transcription; IFN, interferon; NK, natural 
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cell types. This data  indicates an active role of IL-27 as a 

 regulator in the coordination of innate as well as adaptive 

immune responses.37

Recent reports suggest that IL-27 can have antiviral activi-

ties in peripheral blood mononuclear cells, CD4+ T cells, 

and macrophages and can inhibit human immunodeficiency 

virus 1 replication.50,51 A recent study, published in 2007, 

demonstrated that IL-27 displays anti-avian influenza virus 

properties in the hepatoma cell line, HepG2; IL-27 induced 

phosphorylation of STAT1 and STAT3 in these cells. The 

data suggests that IL-27 may affect HCV replication in 

hepatocytes. Another study evaluated the impact of IL-27 

on HCV replication using the Huh7.5 cell, an HCV permis-

sive cell line.52

A previous study has shown that IL-27 significantly 

induces IFN-inducible antiviral genes such as myxovirus 

protein 1, 2’-5’-oligoadenylate synthetase 2 and RNA-

 dependent protein kinase in macrophages, suggesting that 

IL-27 inhibits human immunodeficiency virus, influenza 

virus, and HCV replication by eliciting an IFN-like 

response.50 It has been demonstrated that IL-27 inhibits 

avian influenza virus replication in the HepG2 cell with the 

induction of  myxovirus protein. The induction of myxovirus 

protein was not associated with the activation of IFNs in the 

cell. Thus, it is predicted that the mechanism by which IL-27 

inhibits HCV in the hepatoma cell line is similar to that by 

IFN. This data confirms that IL-27 can elicit an IFN-like 

response, in fact the inhibition of HCV in the hepatoma cell 

line is similar to that by IFN. IL-27 at 10 ng/mL induced the 

activation of STAT1 and STAT3 in HCV-infected cells and 

significantly inhibited HCV replication without any impact on 

cell viability, while IL-27 at 100 ng/mL inhibited HCV with 

reduction of cell viability. The result from the neutralization 

assay illustrated that the mechanism by which IL-27 inhibits 

HCV replication may induce the production of IFN from 

hepatocytes.50,53–55

IL-27 acts on hepatocytes and hepatoma cells and displays 

IFN-like signaling in these cells in the same way that the 

antiviral effects of IL-27 observed in immune cells indicate 

that treatment with IL-27 could be used in the therapy of 

HCV infection.51,52

IL-27 may be, therefore, a potential candidate for studies 

on combination therapies against hepatitis C. The standard 

care for a CHC infection is a combination therapy of IFN-α 

plus ribavirin. For a standard treatment, the response rate is 

approximately 50% for patients with HCV genotype 1 and 

about 80% for genotypes 2 and 3. For the development of 

future therapies, interest is focusing on combination therapies 

with different classes of anti-HCV drugs such as protease 

or polymerase inhibitors. Furthermore, novel IFN-based 

products are being developed.52

Liver inflammation is most often induced by viral infec-

tions, alcohol, drugs or chemical intoxication. Generally, it 

is associated with liver fibrosis, a wound-healing response 

to liver injury.54 Among the hepatic cell types, hepatic stel-

late cells are most important for this process. Activated 

hepatic stellate cells migrate and proliferate at the site of 

injury and perpetuate the inflammation. A key factor for 

the transformation of quiescent hepatic stellate cells into 

fibrogenetic  myofibroblasts is the cytokine transforming 

growth factor-β.56

Taken together, IL-27 may exert antiviral cytokines 

against HIV-1, avian influenza virus, and other viral 

infections.

IL-27 is capable of inhibiting replication of HCV, as 

described previously. Since IL-27 inhibits replication of 

HIV-1 and HCV, achieving a better understanding of the role 

of IL-27 in regulation of gene activation and mechanism of 

the antiviral effect may help in the development of a novel 

immunotherapeutic strategy for HCV and HCV/HIV co-

infection as well as for other infectious diseases.57

In conclusion, it seems that IL-27 is capable of inhibiting 

replication of HCV, thus these results suggest that IL-27 may 

be used in the therapy of HCV infection. However, very few 

studies have focused on human IL-27 and its involvement 

in and/or applicability to human viral disease, and it is clear 

that much remains to be learned about this cytokine.
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