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microRNA in Patients with Hepatitis B and Hepatitis C Virus
Associated Hepatocellular Carcinoma and Cirrhosis
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ABSTRACT

Objectives: The aim of this study was to determine the potentials
of hsa-microRNAs (miRNA)-21-3p, hsa-miRNA-29a-3p, hsa-miRNA-
122-3p, hsa-miRNA-192-5p in Hepatitis B (HBV) and HCV related
hepatocellular carcinoma (HCC) and liver cirrhosis (LC) cases, being
biomarkers by examining their levels.

Materials and Methods: Sixty patients and 26 healthy volunteers
were included in the study. Total RNA isolation in the serum samples
was performed with the Direct-zol™ RNA MiniPrep (Zymo Research
Corp., USA) commercial kit followed by cDNA synthesis and real-
time polymerase chain reaction amplification with EPIK miRNA
Select Hi/Lo-ROX (Bioline Reagents Ltd., USA). For amplification
and analysis, Rotor-Gene Q (QIAGEN, Germany) instrument was
used and statistical analyzes were performed with SPSS 21 (IBM,
USA) program.

Results: Hsa-miRNA-21-3p and hsa-miRNA-122-3p levels increased
3-4 fold in patients without HCV related LC (HCV-LC) and hsa-
miRNA-29a-3p expression in HCV infected patients has significantly
decreased (p<0.05). hsa-miRNA-192-5p showed a 3-fold increase
in HBV related LC (HBV-LC) group (p<0.05) but not in other groups.
The hsa-miRNA-122-3p value is increased in HCV-LC patients.
Conclusion: In our study, miRNA-21-3p and hsa-miRNA-122
for HBV-HCC and HCV-HCC diseases; hsa-miRNA-21-3p, hsa-
miRNA-122 and hsa-miRNA-192-5p for HBV-LC; miRNA-29a-3p test
for HCV-LC could be used as diagnostic markers.
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Amag: Bu calismada hsa-mikroRNA (miRNA)-21-3p, hsa-miRNA-
29a-3p, hsa-miRNA-122-3p, hsa-miRNA-192-5p'nin  Hepatit B
(HBV) ve HCV iliskili hepatosellller karsinoma (HCC) ve karaciger
sizrozu (KS) olgularindaki dlzeyleri incelenerek, biyobelirtec olma
potansiyellerinin belirlenmesi amaclanmistir.

Gereg ve Yontemler: Calismaya 60 hasta ve 26 saglikli gonillii dahil
edilmistir. Serum orneklerinde total RNA izolasyonu, Direct-zol™
RNA MiniPrep (Zymo Research Corp., USA) ticari kiti ile yapildiktan
sonra cDNA sentezi ve gergek zamanli polimeraz zincir reaksiyonu
amplifikasyonu EPIK miRNA Select Hi/Lo-ROX (Bioline Reagents
Ltd., USA) ile gerceklestiriimisti. Amplifikasyon ve analizler icin
Rotor-Gene Q (QIAGEN, Germany) cihazi kullaniimis, istatistiksel
analizler SPSS 21 (IBM, USA) programi ile yapilmistir.

Bulgular: Hsa-miRNA-21-3p ve hsa-miRNA-122-3p seviyeleri
HCV iliskili KS disindaki hasta gruplarinda 3-4 kat oraninda artislar
gostermis, HCV enfeksiyonlu hastalarda hsa-miRNA-29a-3p
ekspresyonunda anlamli  azalmalar saptanmistir (p<0.05). hsa-
miRNA-192-5p ise HBV iliskili KS grubunda 3 kat artis gdsterirken
(p<0.05) diger gruplarda belirgin farkliliklar gostermemistir. hsa-
mMiRNA-122-3p degeri, HCV-KS hastalarinda artmistir.

Sonug: Calismamizda, tani belirtecleri olarak; HBV iliskili HCC ve
HCV iliskili HCC icin hsa-miRNA-21-3p ve hsa-miRNA-122, HBV
iliskili KS icin hsa-miRNA-21-3p, hsa-miRNA-122 ve hsa-miRNA-
192-5p, HCV-KS icin- miRNA-29a-3p testlerinin kullanilabilecegi
belirlenmistir.

Anahtar Kelimeler: miRNA, hepatit, hepatoselliler karsinom ve
siroz
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Introduction

Hepatitis B virus (HBV) and HCV viruses are etiologic factors
that cause liver damage. It is estimated that approximately 5
percent of the world’s population has chronic HBV infection
(approximately 350 million people). The prevalence of global HCV
is approximately 2% and 180 million people are persistent HCV
carriers. However, HBV/HCV infection rates vary from country to
country. A significant percentage of chronic HBV and HCV carriers
develop necroinflammatory liver diseases of different severity
and course patterns such as persistent injury, cirrhosis, hepatic
insufficiency and hepatocellular carcinoma (HCC) (1).

High morbidity and mortality rates of HCC require more specific
methods and more effective strategies for diagnosis and treatment.
Laboratory tests and imaging techniques such as ultrasonography
along with histopathology, computed tomography and magnetic
resonance are often used to diagnose it (2). All these diagnostic
tools are limited due to their cost, availability and reproducibility (3).
Therefore, some serum or tissue biomarkers, such as microRNAs
(miRNAs), have been developed for clinical applications in recent
years (1).

miRNAs are oligonucleotides of small non-coding RNA
structure of 18-24 nucleotides (average 22 nt) transcribed from
highly conserved DNA regions but not translated into protein.
miRNAs play a crucial role in the processing, regulation and similar
post-transcriptional levels of intracellular genetic information in all
multicellular eukaryotic organisms (4,5,6). miRNAs are involved
in numerous pathways that are critical for the cell, and therefore,
when they fail to function, they may lead to susceptibility to
diseases, particularly cancer (7).

There has been a recent increase in the number of studies
that investigate the role of miRNAs in regulating different
cellular processes such as energy production, protein synthesis,
proliferation, differentiation and apoptosis (8). In the onset and
progression of cancer, miRNAs act as tumor suppressors or
oncogenes depending on the characters of target genes (4).
Disruption of normal miRNA expression patterns has been reported
in different liver diseases ranging from chronic hepatitis (CHB) to
cirrhosis and HCC (9,10,11). Diagnosing people with HCC at an
early stage before clinical signs and symptoms develop is an urgent
need for improving prognosis (12).

The aim of this study was to determine hsa-miRNA-21-3p,
hsa-miRNA-29a-3p, hsa-miRNA-122-3p and hsa-miRNA-192-5p
expression levels in HBV- and HCV-related HCC and liver cirrhosis
(LC) cases and their potential to become biomarkers. The miRNAs
included in the study were determined by literature review. One
miRNA was selected from the well-known change in liver diseases
(hsa-miRNA-122-3p), while the other miRNAs were selected from
miRNAs, in which studies on this subject have just begun.

Materials and Methods

Sampling Methods

The study sample consisted of 60 patients admitted to
gastroenterology for treatment and follow-up and of 26 healthy
volunteers. Eighteen participants had HBV-associated HCC, 15
had HBV-related cirrhosis, 8 had HCV-associated HCC and 19
participants had HCV-related cirrhosis. The study was approved

by the Ethics Committee of the Sakarya University Faculty of
Medicine (approval number: 71522473/050.01.04/132 and date:
28.06.2016). Written informed consent was obtained from patients
prior to participation. A study group was established from patients
who agreed to participate in the study based on their medical and
pathology reports.

Preparation and Analysis of Samples

Blood samples were collected from participants and placed
in dry gel tubes. Serums separated from the blood samples were
stored at-80 °C until total RNA isolation, which was, then, performed
using a Direct-zol™ RNA MiniPrep (ZYMO Research Corp., USA) kit
according to the manufacturer’s instructions. cDNA synthesis and
real-time polymerase chain reaction amplification from the isolate
was performed using an EPIK™ miRNA Select Hi/Lo-ROX (Bioline
Reagents Ltd.) miRNA amplification kit. Amplification and analysis
were performed using a Rotor-Gene Q (QIAGEN, Germany).

Statistical Analysis

Data were analyzed using the Statistical Package for Social
Sciences (IBM SPSS Statistics 20, USA) at a significance level
of 0.05. Recently, it has been proposed that the change in gene
expression in a microarray experiment will be best defined by using
fold change rather than t-statistic. Fold change is the ratio of two
values and measures how much of a variable changes between
the two measurements. The difference in the mean obtained by
taking the logarithm of the data corresponds to the proportions of
the original scale (13,14).

Results

Table 1 shows some demographic and clinical data of the
participants. Patients’ hsa-miRNA-21-3p, hsa-miRNA-29a-3p, hsa-
mMiRNA-122-3p and hsa-miRNA-192-5p expression levels were
evaluated as multiples of those of the control group (Table 2).

Hsa-miRNA-21-3p and hsa-miRNA-122-3p levels of all patient
groups, except HCV-LC patients, increased 3-4 fold. hsa-miRNA-

Table 1. Demographic and clinical data on hepatocellular carcinoma
and cirrhosis cases
n Mean
Age (years) 60 62.15
Urea (mg/dL) 60 57.48
Uric acid (mg/dL) 60 5.68
Glucose (mg/dL) 60 140.9
Cholesterol (mg/dL) 60 152.92
Triglyceride (mg/dL) 60 119.23
ALT (U/L) 60 37.70
AST (U/L) 60 68.05
AFP Log 10 (ng/mL) 60 3.47
T-Bilirubin (mg/dL) 60 2.21
D-Bilirubin (mg/dL) 60 0.92
HBV-DNA (IU/mL) 83 764621.15
HCV-DNA (IU/mL) 27 165.23
ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, AFP: Alpha-
fetoprotein, HBV: Hepatitis B Virus, HCV: Hepatitis C virus
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Table 2. hsa-miRNA-21-3p, hsa-miRNA-29a-3p, hsa-miRNA-192-5p and hsa-miRNA-122-3p expression levels in HBV and HCV-related hepatocellular

carcinoma and cirrhosis cases

HBV-HCC vs Healthy (fold) HCV-HCC vs Healthy (fold) HBV-LC vs Healthy (fold) | HCV-LC vs Healthy (fold)
miRNA-21-3p 3.6744 4.40345 4.705 0.7405
miRNA-29a-3p 1.408 0.40365 1.14 0.536133
miRNA-192-5p 1.4752 1.888 2.978067 1.01925
miRNA-122-3p 2.541438 3.83474 4.204188 0.517475

miRNA: microRNA, HBV-LC: Hepatitis B Virus-liver cirrhosis, HCC: Hepatocellular carcinoma

29a-3p expression significantly decreased in patients with HCV
infection (p<0.05). hsa-miRNA-192-5p increased 3-fold in HBV-LC
patients (p<0.05) but showed no significant difference in other
groups. hsa-miRNA-122-3p, which is a liver specific miRNA,
increased in HCV-LC patients.

Discussion

HCC is an aggressive malignancy with poor prognosis and high
mortality rates worldwide. It, however, does not have a reliable
and effective and non-invasive biomarker. We, therefore, need new
biomarkers to determine HCC early. miRNA expression levels are
promising biomarkers, and therefore, are of great interest (15).
However, numerous studies on CHB characterize miRNA profiles
as controversial and complex.

Ebrahimifard et al. (16) showed that miRNA-122 can be used
as a biomarker to detect cirrhosis associated with CHB and HBV
before progressing to HCC. We also detected a more significant
increase in MIRNA 122-3p in the hepatitis B-related HCC and LC
groups and in the HCV-related HCC group compared to the healthy
control group.

Lin et al. (17) reported that miRNA-29a, miRNA-122 and
mMiRNA-192 synthesis was 2.64, 3.13 and 2.60 times, respectively,
higher in patients with HCC than in those diagnosed with CHB.
Zhou et al. (18) conducted a study on plasma samples of HBV-
related HCC patients and reported a 3.3-, 2- and 2.9-fold increase
in MiRNA-122, miRNA-21 and miRNA-192, respectively. We also
detected 1.4-, 1.48-, 2.54- and 3.67-fold increase in miRNA-29a-3p,
mMiRNA-192-5p, miRNA-122 and miRNA-21, respectively, in HBV-
related HCC patients. Tan et al. (19) developed a miRNA panel
for HCC diagnosis and reported that miRNA-122 and miRNA-192
synthesis was 0.27 and 0.76 times lower in patients diagnosed
with HCC than in healthy volunteers.

Wang et al. (20) conducted a study on 30 patients with HCC
and 30 patients with CHB and 30 healthy volunteer participants in
Xinxiang, China and reported that patients with HCC had a higher
serum miR-21 expression level than CHB or healthy volunteers,
which is consistent with miRNA-21 values in our study (20).

Zekri et al. (21) reported that miRNA-122 and miRNA-192
expression was, respectively, 2.2 and 1.88 times higher in HCV-
infected patients with HCC than in healthy volunteers. We also
detected that miRNA-122 and miRNA-192 upregulation was 3.84
and 1.88 times higher in HCV-related HCC patients than in healthy
participants.

Zhou et al. (18) reported that miRNA-122, miRNA-21 and
mMiRNA-192 expression was, respectively, 1.9, 1.2 and 4.6 times
higher in patients with HCC than in cirrhosis patients. Tan et al.

(19) conducted a study in China and reported that cirrhosis patients
had 2 and 1.2 times higher miRNA-122 and miRNA-192 levels,
respectively, than patients with HCC. They also reported that
mMiBRNA-21 and miRNA-122 synthesis was, respectively, 1.6 and
3.13 times higher in cirrhotic patients than in patients with HCC.
We also detected that patients with HCC had higher miRNA-
122 and miRNA-192 synthesis than cirrhosis patients. However,
miRNA-21 expression was 4.7 times higher in HBV-related LC
patients and 0.74 times less in HCV-related LC patients.

Bao et al. (22) conducted a study on serum samples and
reported a downregulation in fibrosis-related mMiRNA-29 and
miRNA-21 expression. We also detected a downregulation in
miRNA-29a-3p expression in HCV-related HCC and LC patients, a
downregulation in miRNA-21-3p expression only in HCV-related LC
patients and a 1.14-fold increase in mMiRNA-29a-3p expression in
HBV-related LC patients.

Again, Zekri et al. (21) reported a 0.45- and 1.17-fold change
in MiRNA-122 and miRNA-192 levels in the serums of cirrhosis
patients with HCV infection than in those of healthy control group.
We also detected a 0.52-fold downregulation in miRNA-122 and a
1.02-fold upregulation in MiIRNA-192 in HCV-related LC patients and
a 2.98-fold increase in MiRNA-192-5p in HBV-related LC patients.

Oksuz et al. (23) reported that miRNA-29a-3p synthesis was
2.95 times lower and miRNA-122 synthesis was 5.22 times higher
in HCC patients whereas miRNA-122 synthesis was 1.38 times
lower in cirrhosis patients. The results of miRNA-29a reported by
Oksuz et al. (23) are different from ours. In our study, MiRNA-29a
synthesis was 1.41 and 0.40 times in HBVr-related HCC patients
and HCV-related HCC patients, respectively. miRNA-122 synthesis
was 2.54 and 3.83 fold in HBV-HCC and HCV-HCC patients,
respectively. miRNA-122 synthesis was 0.5-fold in HCV-LC patients.

Having conducted a study on individuals with HCV infection,
Waring et al. (24) detected more than 100 miRNA species in serum
and found that miRNA-122 level showed the most consistent
change in all HCV genotypes in response to treatment. They
also reported that miRNA-122 decreased approximately four-fold
in two weeks and remained low throughout the treatment in all
participants.

Tat Trung et al. (25) stated that mir-21, mir-122 and mir-192 as
well as alpha-fetoprotein (AFP) are biomarkers for the diagnosis of
HCC in HBV patients, and in particular in HBV-related LC patients
with normal AFP levels or in HCC patients with small tumors.

Conclusion

After a quarter century of research, our knowledge of the
mechanisms of biosynthesis, effect and function of miRNAs has
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been greatly enhanced. Depending on the target mRNA, miRNAs
act as tumor suppressors or oncogenes in cancer development.
Information on MiRNAs should be standardized to be able to use
them as biomarkers for cancer development. According to our
results, hsa-miRNA-21-3p and hsa-miRNA-122 assays can be
used for HBV-HCC and HCV-HCC diseases; Hsa-miRNA-21-3p,
hsa-miRNA-122 and hsa-miRNA-192-5p assays can be used for
HBV-LC and MiRNA-29a-3p assay can be used for HCV-LC. Further
research should be conducted to verify these results to accelerate
the applicability of the assays.
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