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ABSTRACT

This study aimed to evaluate the expression of miR-203 and serum endocan in
Hepatocellular carcinoma (HCC) patients suffered from hepatitis C virus (HCV) or hepatitis B
virus (HBV) to investigate their diagnostic value. This study was conducted on 70 patients
divided into 29 HCC [20 on top of HCV and 9 on top of HBV], 41 non-HCC chronic liver
disease [20 positive HCV and 21 positive HBV] patients. Ten healthy volunteers were recruited
as controls. The expression of miR-203 was detected using quantitative real time (QRT-PCR).
Serum endocan was assessed by Enzyme linked immunosorbent assay (ELISA). The results
indicated that there was a significant reduction in miR-203 expression level in HCC-related HCV
group compared to HCV (p<0.001) and control group (p<0.001) and in HCV group compared to
controls (p<0.001). On the other hand, there was a significant increase (p<0.001) in miR-203
HCC-related HBV group compared to HCC-related HCV group, with a significant elevation
(p<0.01) in HBV versus HCV group. At a cutoff value of 0.3276, miR-203 showed 100%
sensitivity and 90% specificity [AUC=0.989] in HCC-related HCV group. Serum endocan was
significantly elevated (p<0.05] in HCC patients versus controls. A significant increase (p<0.05]
was found in HCC-related HCV compared to HCV group, with a significant diminution
(p<0.001) in HBV group versus controls. HCV patients showed a significant increase (p<0.05) in
endocan level compared to HBV ones. In conclusion: miR-203 and serum endocan could be
used as diagnostic markers for HCC related different viral infection in the Egyptian patients.
Further research is required to confirm our findings.

Keywords: miR-203, Endocan, HCC, HCV, HBV.
INTRODUCTION primary liver cancer worldwide and in
Hepatocellular carcinoma (HCC) is Egypt, respectively (Sharma, 2020, Rashed
the sixth and the fourth most common et al., 2020). Egypt comes after Mongolia,


http://www.ajbs.journals.ekb.eg/
mailto:aasdjournal@yahoo.com
mailto:Emananwr2020@gmail.com
mailto:eman.anwr@gebri.usc.edu.eg
mailto:mohamed.gadallah@gebri.usc.edu.eg
mailto:smalawany@liver.menofia.eg.edu
mailto:mohamed.elshal@gebri.usc.edu.eg

Nooran M. Elkady et al.

and the highest in Africa as regard the
estimated age-standardized incidence rates
[ASIRs] per 100,000 for liver cancer in the
world in 2018 (Sharma, 2020). Worldwide,
it ranks as the fourth leading cause of
cancer-related mortality (Edwards &
Macdonad, 2020) and by the next decade,
the global incidence is expected to rise to
one million cases per year (Sharma, 2020).
In Egypt, HCC represented 70.48% of all
liver tumors, acting as the most leading
cause of cancer related mortality and
morbidity (Elghazaly et al., 2018; Hamdy
Elsisi et al., 2019). Numerous risk factors
have been associated with the development
and progression of HCC globally
(Petruzziello, 2018), however chronic
infection with hepatitis C virus (HCV) and
to a lesser extent hepatitis B virus (HBV)
account for approximately 75-80% of HCC
cases (Ziada et al., 2016; Edwards &
Macdonad, 2020). Viral infection with liver
viruses specially HCV and HBV is one of
Egypt's most serious public health issues,
leading to chronic hepatitis, liver cirrhosis,
and ultimately HCC (Elbahrawy et al.,
2021). It was reported that HCV prevalence
in Egypt is 4.6% (Waked et al., 2020). The
high burden of chronic HCV infection in
Egypt resulted in an increase in the number
of HCC cases (Elghazaly et al., 2018). That
was supported by the finding that 74.0% of
Egyptian patients with HCC are positive for
HCV antibodies (Kouyoumjian et al., 2018),
supporting the role of HCV in causing liver
cancer. Moreover, it was reported that about
3.3 million Egyptians are infected with HBV
and that 15%-25% of them has increased
risk of death from liver cancer or end-stage
liver disease (Elbahrawy et al., 2021).
MicroRNAs [miRNAs/miRs] are
small non-coding RNAs that regulate gene
expression at post-transcriptional levels
(O’Brienal et al., 2018). In recent years,
miRNAs were reported to play a vital role in
a wide range of important biologic processes

including modulation of host response to
viral infection, cellular growth, death, and
differentiation (EI-Maadawy et al., 2020).
Additionally, aberrant expression of miRNA
has been implicated in tumorigenesis,
progression, and invasion in several types of
cancers, including liver tumors (Khairy et
al., 2016; Mohamed et al., 2017). A number
of miRNAs have been reported to be
associated with HCC progression, in
particular miR-203 which has been
considered as tumor suppressor miRNA
because it suppresses tumor growth through
mechanisms involve PIK3CA, p38 MAPK,
c-Jun, and GSK3 signaling pathways in liver
cancer (Wei et al., 2013; Zhang et al.,
2018). Moreover, miR-203 is implicated in
HCC progression and metastasis [Wan et al.,
2016). Upregulation of miR-203 suppressed
HCC growth and  metastasis by
downregulating the expression of RAB22A
(Zhang et al., 2014; Cao et al., 2019). In
addition, downregulation of miR-203a was
found to be associated with HCV core
protein-induced angiogenesis and HCC cells
invasion (Liu et al., 2015). Overall, these
studies suggest that miR-203 may play an
important role in suppressing metastasis in
HCC and targeting miR-203 or its
downstream signaling pathways may have
therapeutic potential for treating metastatic
cancers.

HCC angiogenesis and invasion has
also been linked to a wide range of proteins
and their expression levels were found to
have diagnostic and prognostic values
(Mansouri et al., 2020). Endocan, also called
endothelial cell-specific molecule-1
[ESM1], is a soluble 50-kDa proteoglycan
which is synthesized and produced by
activated endothelial cells as well as tumor
endothelial cells (Omar et al., 2021). It has
been identified as a key regulator of
inflammatory  diseases, vascular and
endothelial injury, cell adhesion,
angiogenesis and tumor progression (Yang
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et al., 2015). It is aberrantly expressed in
several types of cancers, including solid and
liquid tumors, serving as a diagnostic and
prognostic tumor marker (Yang et al.,
2020). Also, endocan over expression has
been associated with viral infection (Ziada et
al., 2016; Edwards & Macdonad, 2020;
Dominguez-Aleman et al., 2021) and with
viral-related cancers including HCC
(Dominguez-Aleman et al., 2021). Endocan
was also found to augment tumor
invasiveness, metastasis, and recurrence
(Liu et al., 2015). Therefore, endocan has
been suggested not only as a diagnostic
tumor marker but also as a target for cancer
therapy (Yang et al., 2015; Zhang et al.,
2021). Several studies suggested that
endocan expression is associated with poor
prognosis in HCC and targeting endocan
expression may offer a potential therapeutic
strategy for improving patient outcomes
(Wu et al., 2016; Mahringer-Kun et al.,
2021). However, whether endocan might
serve as a useful biomarker to monitor
disease progression and correlation with
miR-203 in patients with liver cancer is
largely unknown. Therefore, this study was
designed to investigate the potential benefit
of assessing miR-203 expression and serum
endocan as non-invasive biomarkers in the
Egyptian patients suffering from HCC-
related HCV and/or HBV infection. Also, to
determine the association between miR-203
and serum endocan in HCC patients and
their ~ correlation  with  the clinical
manifestations of the disease.

SUBJECTS AND METHODS
1. Subjects

This study was approved by the local
ethics committee of the National Liver
Institute at Menoufia University, and each
subject provided signed informed consent. A
total of 80 participants were recruited from
October 2018 to December 2020, divided
into 5 groups; A: a healthy control group [10

subjects] B: patient with HCV and has no
evidence of HCC [20 patients], C: patient
with HCC related HCV on a background of
cirrhosis and fibrosis [20 patients], D:
patient with HBV and has no evidence of
HCC [21 patients] and E: patient with HCC
related HBV on a background of cirrhosis
and fibrosis [9 patients]. All participants
were subjected to thorough history taking,
full clinical examination and laboratory
investigations. Abdominal ultrasound was
done to assess liver size, coarseness of
parenchyma, liver surface nodularity, lymph
nodes enlargement and size, spleen size
[which if enlarged can suggest portal
hypertension], patency and flow of veins
and arteries and focal lesions [which if
present can suggest HCC].

All HCC patients were diagnosed by
the characteristic vascular enhancement
pattern detected by computed tomography
(CT) scan or Magnetic resonance imaging
(MRI) according to established diagnostic
criteria (Liu et al., 2019). All patients with
human immunodeficiency virus [HIV],
immunosuppression, all other malignancies,
and lastly, patients who were under
chemotherapy and antiviral treatment were
excluded. All protocol investigations were
carried out with consideration for the human
subject and in conformity with the Helsinki
Declaration and the Human Ethical
Clearance Committee rules for clinical
research.

2. Blood sampling

For the study, 3 mL of peripheral
venous blood was withdrawn into plain
blood sterile collection tubes without any
additives and allowed to clot before
centrifugation [Zhang et al., 2018)1500 rpm
for 10 minutes]. Serum was then separated,
aliquoted [to be thawed only once] and
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stored at —80 °C for RNA extraction and

estimation of the serum levels of endocan.

a. Evaluation of miR-203 by quantitative
real time PCR [gRT-PCR]

Total RNA was extracted from 200ul
serum samples utilizing the miRNeasy Mini
Kit [Qiagen, Valencia, CA, USA;
Cat.N0.217004] regarding to the
manufacturer's guidelines. The quantity of
extracted RNA was spectrophotometrically
assessed by NanoDrop™  2000/2000c
[Thermo Fisher Scientific, Waltham, MA,
USA]. RNA was reverse transcribed into
cDNA using the miScriptll RT kit [Qiagen,
Valencia, CA, United States, Cat. No.
218061] according to the constructor's
instructions. The reverse transcription
reaction was performed with 20ul final
reaction volume consisting of 4ul 5X
HiSpec buffer; 2ul 10X nucleic mix, 2 pl
miScript RT enzyme and 200ng RNA. The
reaction was incubated at 37°C for 60 min
followed by an inactivation RT enzyme step
at 95°C for 5 min and was done in a 2720
thermal cycler [Applied Biosystems]. The
quantitative real-time PCR [gRT-PCR] for
the detection of miR-203 was performed on
the AriaMax Real-Time PCR System
[Agilent Technologies]. The reaction was
done in 25 pl PCR reactions using miScript
Primer Assays and miScript SYBR Green
PCR Kit [catalog number 218073] [Qiagen]
along with the manufacturer’s protocol. The
PCR cycles were 95°C for 15 minutes, then
40 cycles of 95°C for 15 seconds, 55°C for
30 seconds, and 70°C for 30 seconds. The
post-amplification melting curve program
was 95°C for 30 seconds, 65°C for 30
seconds, followed by 95°C for 30 seconds.
The data normalization of miR-203
expression level was assessed in comparison
to the endogenous controls, U6B small
nuclear RNA [RNUG6B] in all samples and
controls. The relative expression level of
miR-203 was calculated using the 2744
method and the results were expressed as

relative fold change [RFC] [Zhang et al.,
2020).
b. Measurement of serum endocan levels

Human endocan levels  were
evaluated in the serum samples of whole
subjects using an Enzyme-linked
immunosorbent assay [ELISA] kit [Catalog
no:SG-10619, Sinogeneclon Co., Ltd., USA]
in accordance with kit procedures. The
measurement  steps  were  performed
according to manufacturer’s instructions.
The ELISA Microplate Reader was used to
measure the intensity of color at an
absorbance of 450 nm [Sunrise™, Tecan
Group Ltd. Mannedorf, Switzerland]. The
ELISA reader-controlling software
processed the absorbance values into a
standard curve from which the Endocan
concentrations were derived [Softmax;
Molecular Devices, Sunnyvale, CA, USA].
The results were expressed in pg/ml.

Statistical analysis

Results were analyzed utilizing the
Statistical Package for Social Science
[SPSS] wversion 21.0 [IBM Corporation,
USA]. Data were presented as mean =+
standard error [M £ SE] or frequencies and
percentages when appropriate. Univariate
analysis was calculated using the
independent t-test, or Chi-square [X?] test.
The one-way analysis of variance [ANOVA]
test was used to compare the different
groups. The cut-off values for endocan and
miR-203 were performed using the receiver
operator characteristic curve [ROC]. For
combined markers, a binary logistic
regression was used to get the predicted
probability of the combination that was used
as the test variable in the ROC curve
analysis. Sensitivity and specificity values
were conducted according to this value.
Pearson's correlation test was used to
determine  the relationship  between
continuous variables, whereas spearman’s
correlation was used ranked parameters. All
P values were two-sided and statistical
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significance was defined as a value of less
than 0.05.

Table (1 a & b). The clinical features of the
patients’ groups were summarized in Table
(2). All subjects were age and sex matched.
Most HCC patients did not suffer from
ascites, except for the HCC-related HCV
group, where 50% of cases endured ascites.

RESULTS
1. Patient’s characteristics
The demographic and biochemical
data of the studied groups were presented in

Table 1a. Demographical and biochemical characteristics of control, HCV, and HCC_HCV

patients.

Parameter Control [10] HCV [20] HCC HCV[20]
Age [Year] 50.80 + 3.68 53.30 + 1.62 53.00 + 0.88
Gender [M/F] 8/2 16/4 17/3

ALT [IU/L] 16.60 + 1.5%" 40.6 +3.02°” 58.15 + 5.04
AST [IU/L] 17.80 £ 145%™ 52.75 + 3.32 53.55+2.85 "
Albumin [g/L] 411+ 012 3.42+0.13 3.31+0.14 "
TP [g/dL] 6.83+0.13 7.06 +£0.155" 6.02+0.16
T _BILI [mg/dL] 0.61+0.08 " 1.43+0.12 1.49+0.12 ™
D_BILI [mg/dL] 0.10 £ 0.04%" 0.33+0.03°" 0.55+0.06 *
INR 1.04 £0.03 1.12+0.02 1.64 + 0.45
AFP [ng/ml] 251+0.26%" 13.09+1.78 ¢ 2426.72 + 566.23 °
HCV PCR 3.7 x10™+ 2.9 x10™ 3.4x10"°+1.9 x10™®

All data are presented as mean + standard Error [mean + SE]. Aspartate aminotransferase [AST]; Alanine

aminotransferase [ALT]; Total Bilirubin [T. Bili]; Direct Bilirubin [D.Bili]; Total protein [TP]; international
normalized ratio [INR]; Alpha fetoprotein [AFP]; a:HCV from control, b:HCC_HCV from control, ¢c: HCC_HCV
from HCV,*:P<0.05 **: p<0.01, ***: p<0.001

Table 1b. Demographic and biochemical characteristics of control, HBV, and HCC_HBV

patients.

Parameter Control [10] HBV [21] HCC_HBV [9]
Age [Year] 50.80 + 3.68 50.66 + 1.98 52.55 + 3.64
Gender [M/F] 8/2 16/5 712

ALT [IU/L] 16.60 + 1.51*" 41.80 +1.73% 224.66 + 122.17
AST [IU/L] 17.80 + 1.45*" 40.33+1.80% 344.55 + 228.46
Albumin [g/L] 411+ 0.12 418+0.11°" 2.82+0.19""
TP [g/dL] 6.83+0.13 6.73+0.14 6.44 + 0.41

T _BILI [mg/dL] 0.61+0.08 0.73+0.08°" 3.11+0.61"
D_BILI [mg/dL] 0.10 + 0.04 0.12+£0.02™ 1.63+0.41°"
INR 1.04 £ 0.03 1.02 +0.02 < 1.36 +0.09°"
AFP [ng/ml] 251+0.26% 411+042°" 17546.6 + 7847.5
HBV PCR 1.0 x10™°+ 3.9 x10™ 1.5 x10" + 1.5x10™

All data are presented as mean + standard Error [mean + SE]. Aspartate aminotransferase [AST]; Alanine
aminotransferase [ALT]; Total Billirubin [T. Bili]; Direct Billirubin [D.Bili]; Total protein [TP]; international
normalized ratio [INR]; Alpha fetoprotein [AFP]; a:HCV from control, b:HCC_HCV from control, ¢c: HCC_HCV
from HCV,*:P<0.05 **: p<0.01, ***: p<0.001



Nooran M. Elkady et al.

Table 2. Clinical features of the patient groups.

Parameter

HCV HCC_HCV p-value HBV HCC_HBV p-value
[20] [20] [21] [9]
Ascites Yes 0 [0%] 10 [50%] ® p<0.001 0 [0%] 9 [100%] P<0.001
No 20 [100%] 10 [50%] 21 [100%] 0 [0%]
Cirrhosis Yes 0 [0%] 16 [80%)] p<0.001 3 [14.3%)] 9 [100%] P<0.001
No 20 [100%] 4 [20%)] 18 [85.7%] 0 [0%]
Fibrosis No 17 [85%] 0 [0%] ** p<0.001 | 11 [52.4%)] 0 [0%] P<0.001
F1 3 [15%] 2 [10%] 7 [33.3%)] 0 [0%]
F2 0 [0%] 5 [25%] 1 [4.8%] 0 [0%]
F3 0 [0%] 6 [30%] 2 [9.5%)] 0 [0%]
F4 0 [0%] 7 [35%] 0 [0%] 9 [100%]
a: HCC_HCV from HCC_HBV, *:P<0.05 **: p<0.01, ***: p<0.001

2. The expression level of miR-203

The expression level of miR-203 in
all studied groups was shown in Figure (1).
All results were expressed as the mean of
the RFC of the expression level. There was a
statistically significant decrease in relative
fold change (RFC) of miR-203 expression
levels in HCC-related HCV (C group)
compared with HCV (B and control A
groups) (p<0.001, p<0.001 respectively). In
addition, the HCV (B group) showed a
significant decrease (p<0.001) in the miR-
203 levels compared to the control (A

group). On the other hand, there was no
significant difference in the miR-203 levels
between HBV and HCC-related HBV (D
and E groups) groups compared to healthy
subjects (A group). Focusing on HCC, the
HCC-related HCV group (C group) showed
a significant (p<0.001) lower miR-203
expression level compared to the HCC-
related HBV group (E group). Regarding the
viral infection only, the mean concentration
of serum miR-203 was significantly lower
(p<0.01) in the HCV group (C group)
compared to the HBV group (D group).

Relative feld change of miR-202
expression leve (mt SE)

P

B C

X

Control HCV
) ®

HCC HCV  HBV
@© ) ®

HCC HBV

Fig. (1). Relative fold change of miR-203 expression level of the different groups. Results are
based on two-sided tests assuming equal variances with significance level 0.05. For each
significant pair, the key of the significantly smaller category appears above the category with

larger mean.
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a. Serum endocan secretion levels

It was obvious from Figure (2) that
level of serum endocan was found
significantly higher (p<0.05) in HCC
patients compared to healthy subjects. After
segregating patient groups according to their
existing type of viral infection, HCC-related
HCV group showed significantly (p<0.05)

higher serum endocan levels compared to
the HCV group. Moreover, HCC-related
HBV group (E group) demonstrated
significantly higher (p<0.001) endocan
levels than patients with HBV (D group). As
regard to viral infection, serum endocan was
substantially higher (p<0.05] in the HCV
groups than the HBV groups.

35.00-

30.007)

25.00-

20,007

15.007)

Serum level of Endocan pg/ml
(m x SE)

10.007,

(A, B, D,

E)

80
29.00

1

HCIV
®

cun::rul
A)

T
HCC_HCV

©)
group

T T
T |
HBV HCCI_]-[BV
(1] (E)

Fig. (2). Mean expression level of serum endocan in different groups. Results are based on
two-sided tests assuming equal variances with significance level 0.05. For each significant pair,
the key to the significantly smaller category appears above the category with larger mean.

b. Correlation of miR-203 and serum
endocan levels with the clinical and
laboratory parameters

It was clear from data in Table (3)
that cirrhotic patients and patients with
ascites showed significantly lower miR-203
and higher endocan levels compared with
non-cirrhotic and non-ascitic patients (both
at p<0.05). Also, miR-203 was positively
correlated with albumin (r=0.336, p<0.01),

and negatively with fibrosis and cirrhosis
(p<0.05 and p<0.01, respectively). There
was no significant correlation found
between miR-203 and any of the studied
laboratory parameters. On the other side,
serum endocan was positively correlated
with age (r= 0.286; p<0.05), the stage of
liver fibrosis (r= 0.280; p<0.05), cirrhosis
(r= 0.295; p<0.01), and ascites (r= 0.278;
p<0.05).
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Table (3). Mean expression level of miR-203 and serum

manifestations of the 29 HCC patients.

endocan with the clinical

Parameter miR-203 Endocan
Mean S.E. Mean S.E.
No-fibrosis 0.83 .08 14.33 .67
F1 0.94 .25 15.96 2.08
Fibrosis F2 0.26 .05 21.19 3.32
F3 0.37 13 17.76 1.59
F4 0.57 .09 17.95 1.82
Cirrhosis Non_-cirrh_otic 0.84 .08 14.78 .68
Cirrhotic 0.46* .06 18.28* 1.21
Ascites Non-a_scitic 0.74 .07 15.24 .62
Ascites 0.52* .08 19.01* 1.74

*:P<0.05

Table 4. Correlation between demographic, biochemical, clinical features, miR-203 and

serum endocan in HCC group.

| miR-203 ‘ Endocan
Pearson Coefficient
AGE -0.181 +.286*
ALT 0.023 -0.119
AST 0.033 -0.113
ALB +.336** -0.116
TP 0.14 -0.198
T BILI -0.199 -0.012
D_BILI -0.116 -0.027
INR -0.146 0.233*
AFP 0.004 -0.092
HCV_PCR -0.141 -0.059
HBV_PCR -0.034 -0.089
Spearman Coefficient
Sex 0.049 0.003
Fibrosis -+.282* +.280*
Cirrhosis -+.348** +.295**
Ascites -0.181 +.278*

*:P<0.05 **: p<0.01.,

c. Diagnostic value of single/combined

markers

Results of the ROC curve of single
markers for HCC-related HCV and HCV

patients (Fig. 3a, b) showed an area under
the curve (AUC) value for RFC miR-203 of
(0.989) and at a cutoff value of 0.3276, miR-
203 showed 100% sensitivity and 90%
specificity. For serum endocan, a cutoff
value of 15.975, endocan showed 90%

sensitivity and 65% specificity (Table 5).
Logistic regression and ROC curve analyses
were used to comprehensively analyze the
differential ~ diagnostic value of the
combination mode, as shown in Figure (3c).
It was found that the AUC results obtained
for endocan and miR-203  markers
combination with greater AUC than that
found using each marker alone, and
comparable to that of AFP.
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ROC Curve

ROC Curve
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Fig. (3). ROC curves of A: miR-203, B: endocan and C: combined parameters between

HCC-related HCV and HCV groups.

Table (5). ROC curve analysis of the parameters used in the diagnosis between HCC-

related HCV and HCV patients.

Area std 95%Confidence Interval
Variable[s] | Under Etrrlor Sig. Cut-off Sensitivity | Specificity
curve Lower Upper
Bound Bound
AFP 0.915 0.058 <0.001 0.802 1 41 90 100
miR-203 0.906 0.047 <0.001 0.814 0.998 0.355 80 95
Endocan 0.783 0.072 <0.01 0.64 0.925 15.975 90 65
Predicted 0.908 0047 | <0.001 0.816 0.999 0.215 95 65
probability
DISCUSSION Viral infection with HCV is considered the

HCC is a very aggressive solid tumor
characterized by a very poor prognosis with
around 80% of HCC patients will die within
one year from diagnosis and with a 5-year
survival rate of 18% (Janevska et al., 2014).

most important risk factor for HCC in Egypt
(lbrahim et al.,, 2014; Elbahrawy et
al.,2021). Even after the introduction of the
direct-acting antivirals [DAAs] drugs used
in the eradication of HCV, HCC remains a
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major cause of morbidity and mortality due
to increased recurrence rates (El Kassasi et
al., 2018). Besides, treatment of patients
with HCC using these expensive targeted
therapies is limited especially in Egypt due
to the economic burden (Elsisi et al., 2019).
Therefore, the development of novel
biomarker (s) for the early cancer detection,
diagnosis, and treatment is indispensable for
decreasing HCC mortality rate. A number of
proteins and signaling molecules are
involved in the process of HCC progression,
angiogenesis and metastasis, including
endocan and miR-203 (Zhang et al., 2018;
Kurebayashi et al., 2021). Both endocan and
miR-203 has been associated with viral
infections (Melar-New & Laimins, 2010;Yu
et al.,, 2012; Yu et al., 2013; Dominguez-
Alemén et al., 2021). However, most of
these studies did not examine the role of
concomitant viral infection. Therefore, in
the current study the circulating endocan
levels (protein levels] was measured by
ELISA and miR-203 expression levels have
been analyzed using RT-PCR in blood of
HCV- or HBV-related HCC and compared
them with non-HCC subjects.

miR-203 has been demonstrated to
be a potential tumor suppressor that often
silenced in different malignancies including
HCC (Chen et al.,, 2017; Zhang et al.,
2018). The present data indicated a
significant reduction in miR-203 expression
of HCC-related HCV compared to HCV and
control groups. Additionally, there was a
significant decline in miR-203 expression in
the HCV group compared to the healthy
subjects. In accordance with the current
results, Khairy et al. (2016) described a
reduction of miR-203 in HCC-related HCV
compared to the HCV-infected group. As
well, HCV core protein has been reported to
downregulate miR-203 levels in the
immortalized human normal hepatocyte cell
line (LO2) and in a human hepatocellular

carcinoma cell line (HepG2) (Liu et al.,
2015).

Analysis of the present results
revealed that the HCC-related HBV group
showed a significant elevation of miR-203
compared to the HCC-related HCV group.
Getting closer to viral infection, the HBV
group showed an increase in miR-203
expression than HBV-related HCC, however
the difference did not reach statistical
significance. These data are in agreement
with Shang et al. (2015) who reported that
HBV represses miR-203 expression in
hepatoma cell lines. This finding may
suggest that the impact of concomitant viral
infection on miR-203 expression is more
prominent in HCV-related HCC than in
HBV-related ones.

It is worth mentioning that, as in
current study, miR-203 expression has been
altered via viral infection in several types of
tumors. Epstein-Barr Virus (EBV) and
human papillomavirus (HPV) were recorded
to downregulate the expression of miR-203
in  EBV-infected epithelial cells/EBV-
associated nasopharyngeal carcinoma (Yu et
al., 2012) and HPV-associated cervical
cancer (Melar-New & Laimins, 2010). In
contrast, overexpression of miR-203 was
upregulated in squamous cell carcinoma,
regardless of HPV status (Gocze et al.,
2013). The current results report for the first
time the variations in the levels of miR-203
expression between HCV- and HBV-related
HCC.

Endocan was identified as an
endothelial cell activation marker (Bechard
et al., 2000), however subsequent studies
demonstrated that endocan could stimulate
the migration and angiogenesis ability of
endothelial cells and this activity related to
the tumor progression and metastasis
(Stéphane et al., 2010; El Behery et al.,
2013; Roudnicky et al., 2013). Endocan has
been reported to have tumorigenic activities
and its expression is associated with poor
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prognosis in HCC (Huang et al., 2009). In
addition, it was demonstrated that HCC
patients with endocan positivity in stromal
cells had a higher rate of overall recurrence
(ziol et al.,, 2018). Meanwhile, silencing
endocan was shown to decrease cell
survival, migration, and invasion and
modulated cell cycle progression in HCC
(Tok et al., 2014). These data propose that
endocan can function as an oncogene and
represents a prognostic / diagnostic
biomarker in several types of cancer,
including HCC (Liu et al., 2015; Youssef et
al., 2018; Yang et al., 2020).

In the current work, data are in line
with the above-mentioned studies as it
revealed a significant elevation of serum
endocan in HCC patients compared to
healthy subjects. In addition, by segregating
the studied patients into groups according to
the type of infection, the HCV-related HCC
patients showed a significantly higher
concentration of serum endocan compared
to HCV non-HCC patients. Meanwhile,
serum endocan was found significantly
lower in the HBV group and insignificantly
in the HBV-related HCC group compared to
the control group. Thus, it was seen that
serum endocan might be upregulated in
HCC patients due to HCV infection more
eminently than in the case of HCC-related
HBV infection. Ike current results agree
with previous studies which have pointed
out to the association between endocan
levels with certain types of viruses-related
tumors. Xing et al. (2016) indicated the role
of cytomegalovirus infection in the
upregulation of endocan in glioma disease.
Moreover, Yu et al. (2013) pointed out that
endocan expression can be upregulated by
Epstein-Barr virus-encoded protein (Latent
Membrane Protein 1) in nasopharyngeal
carcinoma.

In the current non-HCC groups, it
was found that serum endocan levels in

patients with HBV or HCV infection were
significantly lower than that in control
subjects. These data are in agreement with
previous work of Tok et al. (2014) who
reported  decreased  endocan  levels
associated with HBV and HCV infection. In
addition, endocan levels were found to be
lower in Crimean-Congo hemorrhagic fever
patients (caused mainly by Nairo virus) than
in healthy controls (Dogan et al., 2018).

Regarding clinical manifestations, it
was found that serum endocan level was
significantly decreased in HCC patients with
the highest stage of liver fibrosis compared
to the lowest one. This disagree with the
results of Tok et al. (2014) who found no
association between fibrosis stage and serum
endocan levels. Interestingly, the current
investigation indicated the presence of a
significant negative correlation between the
miR-203 expression and serum levels of
endocan. In addition, there was a
combination between serum concentration
of endocan and the expression levels of
miR-203 and this provided higher diagnostic
efficacy than either marker alone or
comparable to that of AFP.

One of the drawbacks of this study is
the relatively small number of patients with
HCC-related HBV group, as this group is
very rare in Egypt, therefore it is
recommended to carry out further
investigations with a larger sample size to
validate these findings and to investigate the
molecular mechanisms  between  viral
infection and host response during HCC
development.

Conclusion

The current findings indicated the
impact of concomitant HCV viral infection
on miR-203 expression. Also, serum
endocan was more prominent in HCV-
related HCC than in HBV-related ones.
Therefore, it is suggested that the diagnostic
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significance of combined analyses of serum
endocan and miR-203 can be helpful in
diagnosing HCV-related HCC patients.
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