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Hepatitis C virus (HCV) induces inflammatory signals leading to progressive liver damage. The mechanism of
HCV involvement in the host’s innate immune responses has not been well characterized and little is known
about the molecular mechanisms by which immune cells recognize HCV. In this work we studied Toll-like
receptor (TLR) 2 and TLR4, in chronic HCV infection, as recently detected important components of the
innate immunity in humans, as microbial recognition receptors. The study involved 30 HCV patients; 15 with
chronic hepatitis (group I) and 15 with liver cirrhosis (group Il), in addition to 10 healthy controls (group ).
mRNA expression of TLR2 and TLR4 in peripheral blood mononuclear cells (PBMCs) was examined using
reverse transcriptase PCR. This was carried out in relation to quantitative analysis of HCV-RNA by Real time-
PCR and serum tumor necrosis factor-a (TNF-a) estimation by ELISA. Significant correlation was found, in
HCV patients, between the viral load and TLR2 (r=0.704; p<0.01 in group | & r =0.629; p <0.05 in group Il) and
TLR4 (r=0.549; p <0.05 in group | & r =0.596; p <0.05 in group Il) and between TLR2 and TLR4 (r=0.814; p<
0.001 in group | & r =699 p< 0.01 in group Il). Over expression of TLR2 and TLR4 was detected in chronic
hepatitis patients as compared to controls (p< 0.001). In cirrhotic patients down regulation of TLR4 mRNA
expression was found when compared to group | chronic hepatitis (p< 0.001), while TLR2 showed steady
over expression. A positive correlation was also detected between TLR2 expression and TNF-oin HCV
patients (r=0.571; p <0.05 in group | & r = 0.723; p< 0.01 in group ll), while a weak relationship was found
between TLR4 and TNF-a in cirrhotic patients. (r =0.359; p > 0.05). TLR2 correlated significantly with the
hepatic necroinflammatory activity grade (r = 0.629; p < 0.05 in group | & r 0.502; p < 0.05 in group ll), while
TLR4 correlated with the fibrosis stage (r =0.682; p < 0.01). On the other hand no correlation could be
detected between TLR2 and TLR4 and the child’s grade in cirrhotic patients. It is concluded that TLR2 and
TLR4 may play a vital role in HCV recognition, initiation and progression of HCV induced liver diseases.
Lager scale studies as well as advanced molecular researches on immune - modulation of TLRs are
recommended. This may have the way to a new therapeutic tool for HCV.

ore than 170 million people, about  viral infection requires the coordinated

3% of the world population are

infected with hepatitis C virus
(HCV), with a high incidence in Egypt. It
results in chronic infection in 80-85% of the
cases, and often leads to progressive liver
damage. It may lead not only to liver cirrhosis
but also hepatocellular carcinoma (Dove and
Wright, 2004; Mohamed et al., 2005).

Actual modality of antiviral treatment such
as recombinant interferon-o and ribavirin may
lead to clearance of the virus but usually not
in more than 30% of patients, with severe side
effects leading to poor patient compliance.
This necessitates for the search of a new
approach for the management of this disease
(Davis, 2000). Effective clearance of an acute

function of multiple arms of the immune
system; including the adaptive acquired
immunity that mediated by clonally restricted
T and B lymphocytes which is characterized
by features of immunological specificity and
memory (Freeman et al., 2001) and innate
immunity  that mediated mainly by
granulocytes, macrophages, monocytes and
natural killer cells (Medzhitov, 2001).

The mechanism of HCV involvement in
the host’s innate immune responses has not
well characterized and little is known about
the molecular mechanisms by which immune
cells recognize HCV (Dolganiuc et al., 2004).
HCV is a single-stranded RNA virus; is
composed of structural (core, envelope 1 and
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2) and non structural (NS 2-5) proteins
(Bartenschlager and Lohmann, 2000). Viral
proteins often counteract each other in their
biological effects (Foy et al., 2003).

Toll-like receptors (TLRs) are recently
identified important components of the innate
immune response. They are transmembrane
proteins that function as pattern recognition
receptors for the detection of and response to
microbial ligands (Takeda et al., 2003). These
structures were initially identified in adult
fruit fly Drosophila melanogaster and in its
embryo as Toll receptors, being responsible
for the production of potent antifungal
peptides, as well as being the regulators of
embryo growth (Akira, 2001). To date, at least
10 TLRs have been identified in humans
‘which share a signature intracellular signaling
motif with the interleukin-1 (IL-1) receptor,
called the TLR (Toll-IL-1R) domain, and use
many IL-If signaling components. A cascade
of phosphorylation/recruitment/  activation
events following TLR activation leads to the
transcription of inflammatory and anti-
inflammatory cytokine genes (Akira et al.,
2001). Latest researches also reported TLRs
expression in adaptive immune cells as well
as in parenchymal cells beside their main
expression in innate immune cells; so being a
link between innate and adaptive immunity
(Akira et al., 2001; Gelman et al., 2004).

Among TLRs; TLR2 responds to cell wall
components from predominantly gram
positive bacteria (Takeda and Akira, 2004).
TLR2, as experimentally reported can also
recognize and be activated by certain viruses
such as cytomegalovirus, measles virus
(Bieback et al., 2002; Compton et al., 2003)
and HCV proteins (core and NS3). Moreover,
cellular uptake of HCV core protein, in vitro,
can not mediate cellular activation in absence
of TLR2 (Dolganiuc et al., 2004).

Also, in vitro, concurrent stimulation of
TLR2 and TLR4 receptors on the cell surface
1s associated with marked increase in TNF-a
production indicating synergy between TLR2

and TLR4 mediated signaling pathways (Sato
et al., 2000) TLR4 has been shown to be
critical for gram  negative  bacterial
lipopolysacchardies (LPS) and endotoxin
signaling (Akira and Hemmi, 2003).

Increased concentration of endotoxin was
reported in viral hepatitis (Caradonna et al.,
2002). Also LPS is an ubiquitous contaminant
molecule in cirrhotic patients as a result of
failure of the Iliver to detoxify LPS
accumulated from intestinal uptake (Jirrillo et
al., 2002). However reports about TLRs in
chronic liver diseases were so scanty (Takii et
al., 2005; Lisewska et al., 2005).

TLRs also uses several adaptor proteins as
interferon regulatory factor-3 (IRF-3) to
engage downstream signaling proteins, and it
eventually activate IyB kinase and IFN-f
(Yamamoto et al., 2003) through activation of
IFN- stimulated genes within the infected
cells and the surrounding tissues (Taniguchi et
al., 2001). The report that HCV encodes an
inhibitor of IRF-3 suggests the possibility that
HCV infection may also trigger the antiviral
state through the activation of TLRs (Foy et
al., 2003). Moreover, it has been reported that
in transgenic mice, injected TLR ligands may
inhibit hepatitis B virus replication in the liver
without cytopathic effect (Isogawa et al,
2005).

It is therefore, conceivable that TLRs may
play a great role in HCV pathogenesis. In this
work, we examined mRNA expression of
TLR2 and TLR4 in peripheral blood
mononuclear cells (PBMCs) in patients with
chronic HCV infection (chronic hepatitis and
liver cirrhosis), in relation to viral load and
the proinflammatory cytokine TNF-a to
evaluate the in between relationship that could
explore the role of TLR2 and TLR4 in HCV
pathogenesis, evaluating TLR2 and TLR4
implication on the disease profile that may
help in planning new therapeutic strategies for
HCYV infection.
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Subjects and Methods

This work involved 40 individuals; 30 patients with
recognized chronic viral hepatitis C infection, as
confirmed by the clinical, serological (anti-HCV) and
virological (HCV-RNA) criteria. They were selected
from those referred to the Tropical Medicine
Department, Tanta University and included in two
groups; Group I: 15 patients with chronic hepatitis (8
males, 7 females; aged 38 + 8.2 years) who were
positive for anti-HCV and HCV-RNA with elevated or
fluctuating ALT for more than 6 months and group II:
15 patients with liver cirrhosis (10 males, 5 females;
aged 40 + 5.3 years). Ten asymptomatic healthy
individuals were selected from non medical personnels
(6 males, 4 females; aged 40 + 8 years) to serve as
controls (group III). Written informed consents were
obtained from the involved patients.

All patients, at time of study, had viremia and
elevated levels of liver transaminases. None of the
patients received antiviral therapy. Coinfection with
hepatitis B virus, bilharziasis was excluded. None of

the studied subjects were treated with immuno-
modulating or hepatotoxic drugs. Alcoholics and
patients with sepsis, active infections, renal or

autoimmune disorders or malignancy were excluded.
Also none of the patients suffered from active
gastrointestinal bleeding.

Patients and controls were subjected to full history
taking, thorough clinical examination, abdominal
ultrasound, plain chest X-ray and routine laboratory
investigations as complete blood picture, erythrocyte
sedimentation rate, C-reactive protein, renal and liver
function tests. ELISA technique was used for
serological detection of anti HCV and to exclude the
presence of HBsAg and anti HBc-IgM using Kkits
manufactured by Diasorin, Italy, Bilharzial antibodies
were serologically tested, for exclusion, using indirect
haemagglutination test (Fumouze Lab, France)
Quantitative analysis of HCV-RNA was done by real
time-PCR. Percutaneous liver biopsy was conducted,
using tru-cut needle, as performed for selection of
suitable patients for interferon therapy, after adjustment
of patient’s platelet count and prothrombin time,
confirming the diagnosis of chronic hepatitis or
presence of liver cirrhosis. Liver biopsy specimens
were fixed in 10 % formaline and processed in paraffin
blocks for routine histopathological examination
stained with Haematoxylin and Eosin (H & E) stain.
The grade of necroinflammatory activity (1-4) as well
as fibrosis stage (1-6) were defined on histological
examination of liver biopsies according to Ishak
scoring system (Ishak et al., 1995). Liver cirrhosis was
diagnosed by liver biopsy in 6 patients, while in the
remainder cirrhotic patients (n = 9) the diagnosis based
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on the clinical, laboratory and abdominal ultrasound
data. Also the severity of liver disease in cirrhotic
patients was evaluated using the modified Child-

Turcott-Pugh classification (Kurt, et al, 1996)
according to patients serum albumin, bilirubin,

prothrombin time and the presence as well as the grade
of ascites and encephalopathy.

N Serum tumor necrosis factor-oo (TNF-o) was
estimated using ELISA kit (Biosource, Fleurns
Belgium) supplied by Gamma Trad; Egypt.

Quantitative estimation of HCV-RNA by Real time-
PCR

Peripheral venous blood of the studied patients was
collected. HCV-RNA was quantitated in the sera by
one step RT-PCR (Marcellin et al., 1995) using Taq
Man probe and specific sequence primers using Gene
Amp 5700 sequence detection system (SDS) (Applied
Biosystem, USA).

Viral RNA was extracted from the sera using
QIAamp viral RNA Mini column (Qia gene, inc.,
USA). During the PCR reaction reverse transcription of
the viral RNA into cDNA was done by reverse
transcriptase enzyme (48°C for 30 min). This was
followed by denaturation step at 95°C for 15 second,
annealing and extension steps was carried at 60°C for
one minute (45 cycles), where the primers and the
TagMan probe hybridize to their specific sequence.
During the extension step, Taq polymerase cleaves the
Taq Man probe with its 5°-3" exonuclease activity
separating the quencher from the reporter dye, resulting
in increase fluorescence. The amount of fluorescence is
directly proportional to the initial amount of starting
material in the sample well. The HCV-RNA
quantitation of the unknown sample is calculated by the
software of Gene Amp 5700 SDS using a standard
curve of known serial dilutions of HCV-RNA. (Applied
biosystem; USA) HCV primer: 5'-GAGTGTCGTG
CAGCCTCCA-3'5"-CACTCGCAAGCACCCTATCA-
3"; probe: 5°-6 carboxyfluorescein-CCCGCAAGAGT
GCTAGCCGACTAGTGTGTTGG-6: carboxytetrame-
thylrhodamin-3".

TLR2 and TLR4 mRNA expréssion in peripheral
blood mononuclear cells

a- Isolation of peripheral blood mononuclear cells
(PBMCs)

Peripheral venous blood from patients and healthy
human volunteers was collected into heparinized sterile
pyrogen free disposable syringes with endotoxin-free
heparin (10U/ml). PBMCs were isolated by Ficoll-
Paque separation (Biochrom, Berlin, Germany). The
cells were adjusted to 3x10° cells/ml in RPMI 1640
supplemented with 10% (V/V) heat-inactivated fetal
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bovine serum. The PMBCs were reserved at —70 °C till
PCR assay.

b- RNA extraction and TLR2/TLR4 reverse transcription
polymerase chain reaction (RT-PCR) analysis

Total RNA was isolated by RNA easy mini kit (Qiagen,
Inc. USA; according to manufacturer’s protocol.

RNA samples were subjected to revere transcriptase
polymerase chain reaction (PCR) to obtain cDNA by
using 1 pg of RNA and oligo-dT. (Stratagen, USA)
PCR for TLR2, TLR4 and B globulin (house keeping
gene) was performed using the following
oligonucleotide primer sequences:

B globulin: sense: 5'-GAA GAG CCA AGG ACA
GGTAC-3", antisense: 5'-CAA CTT CAT CCA CGTT
CACC-3". TLR2; sense: 5GGCCAGCAAATT ACCT
GTGTG 3°, antisense: 5'CCA GG TAGGTCTTGG
TGTTCA 3'. TLR4; sense: 5"CTGCAATGGATCAAG
GACCA 3°, antisense: 5TCCC ACTCCAGGTAAGT
GTT3" (Lisewska et al., 2005):

Cycling conditions for TLR2 were 94°C for Imin,
61°C for 1.5 min and 72°C for 1.5 min for 40 cycles.
While cycling conditions for TLR4 were 94°C for 1
min, 57°C for 1 min and 72°C for 1.5 min for 32 cycles.
The amplified products produce bands of 615 bp for
TLR2 and of 623 bp for TLR4. The amplicone of {3
globulin was at 268 bp. (Lisewska et al., 2005). DNA
ladder (Hae III, Sigma) was used as DNA marker. The
amplified products were separated by electrophoresis
on a 2% agarose gel and visualized by ultraviolet light
illumination using Ethidium Bromide staining. Gel-pro
Analyses V3. Medica cybernetics, USA was used to
analyze the band pattern, optical density, molecular
size and copy number. The relative amount of target
gene (TLR2 & TLR4) was estimated semiquantitavely
according to gene copy number standard curve. The
relative amount of gene expression = copy number of
target gene/ copy number of house keeping gene. The
result was expressed as relative amount X 100
(Daemen et al., 1999). The validity of the procedure
was done by using B globulin as an internal control to
ensure the integrity of the extracted nucleic acid, NTC
(non template control) was used as a negative control.

Statistics

Statistical analysis was performed using the mean,
standard deviation, analysis of variance (ANOVA test)
followed by Tukey’s test and linear correlation
Coefficient test using SPSS V11.

Results

The clinical characteristics of the studied
patients and controls are illustrated in table 1.

Serum tumor necrosis factor-o. (TNF-o)
showed significant increased values in chronic
hepatitis (group I) and liver cirrhosis (group
II) compared to group III controls (p<0.001)
with a significant difference between group I
and II (p < 0.05) as shown in Table 2. No
significant difference could be detected
between HCV patients groups (I & II) as
regards the viral load (p >0.05).

mRNA expression of TLR2 and TLR4 in
peripheral blood mononuclear cells (PBMCs)

Overexpression of TLR2 in peripheral blood
mononuclear cells (PBMCs) in HCV patients
(group I & II) compared to controls as well as
in cirrhotic patients compared to chronic
hepatitis (p < 0.001) was reported as shown in
table 3 & Fig. 1.

Also chronic hepatitis patients showed
significant upregulation of TLR4 mRNA
expression compared to group III controls, (p
<0.001). While interestingly TLR4 expression
showed an apparent down regulation in group
IT cirrhotics compared to chronic hepatitis (p
<0.001) with no significant difference than
controls (p >0.05) as illustrated in table 4 &
Fig. 1.




