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Introduction

Hepatocellular carcinoma (HCC) is the fifth world 
malignant tumor and the most prevalent type of liver 
cancer, with a high incidence and morbidity (Carr et al., 
2014). Chronic hepatitis B (HBV) and C (HCV), hepatic 
cirrhosis, diabetes, nonalcoholic steatohepatitis (NASH), 
aflatoxin exposure, obesity, and nonalcoholic fatty liver 
disease (NAFLD) are all variables that influence the 
incidence of HCC (Fujiwara et al., 2018). In Egypt, HCC is 
a major health issue. HCV infection plays a significant role 
in the development of liver cancer (Giannini et al., 2015).

MicroRNAs are small, noncoding RNA molecules with 
21–30 nucleotides in length that attach to the  3’-untranslated 
region (3’-UTR) of mRNAs to negatively regulate target 
genes. These complexes are posttranscriptional effectors 
involved in RNA-mediated interference and pathological 
conditions, including tumors, by affecting the expression 
of genes in numerous biological processes, which may 
have a role in the pathogenesis of HCC (Morishita et al., 
2021; Elghazaly et al., 2018).

miRNAs are tissue-specific and remain stable in plasma 
or serum in a form protected from endogenous RNase 
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activity even when exposed to unstable environments such 
as high temperatures or low pH, increasing their potential 
use as noninvasive biomarkers in disease detection (Li et 
al., 2011).

Various studies have investigated the function of 
miRNAs as diagnostic or prognostic biomarkers in human 
cancers, including HCC. miRNAs can serve as oncogenes 
or tumor suppressor genes depending on the cellular 
affection of their targets (Hung et al., 2016).

The miR-130 family contains mature miR-130a and 
miR-130b with nearly identical sequences but are coded 
by two loci. The level of miR-130b in numerous kinds of 
tumors has been higher in renal cell carcinoma, glioma, 
and gastric cancer while being lower in papillary thyroid 
carcinoma and endometrial carcinoma (Wang et al., 2014).

miR-125a is found at human chromosome 19q13 and 
plays a role in the occurrence and progression of ovarian 
cancer, breast cancer, lung cancer, and gastric cancer 
(Liu et al., 2012) by affecting the expression of multiple 
target genes that suppress and control cancer, including 
tumor protein P53, cyclin-dependent kinase inhibitor 1A, 
and Erb-B2 receptor tyrosine kinase 2 (Tang et al., 2015).

On the other hand, miR-125b has been found to 
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decrease the proliferation of the metastasis of human 
liver cancer cells and may function as a tumor suppressor 
(Xiong et al., 2016).

This study aims to assess the role of circulating miR-
130b and miR-125b expression as a new miRNA may be 
involved in the development and pathogenesis of HCC

Materials and Methods

This study was conducted in the Medical Biochemistry 
and Molecular Biology Department, Faculty of Medicine, 
Menoufia University, and Internal Medicine Department 
of the National Liver Institute, Menoufia University, and 
this study included 150 subjects collected from April 
2019 to December 2019. They were distributed into 
three groups: the control group included 50 age- and sex 
frequency matched healthy blood donors; the second 
group included 50 patients complaining of liver cirrhosis 
and diagnosed by their clinical examinations, radiological 
findings, and laboratory investigation; the third group 
included 50 HCV related HCC patients who were from the 
outpatient clinic at the National Liver Institute, Menoufia 
University. The diagnosis of HCC was determined by 
the presence of HCC by computed tomography (CT) ± 
histopathological examination if needed. Tumor staging 
was done using Barcelona Clinic Liver Cancer (BCLC) 
staging (Llovet et al., 1999). The Child–Pugh score was 
used to assess the severity of the liver disease (Pugh et al., 
1973). Patients with acute hepatitis, chronic inflammatory 
disorders, and any tumor other than HCC were excluded 
from this study.

Methods
Under complete aseptic precautions, 5 ml of venous 

blood samples was taken from each subject. In tubes 
containing EDTA, 2 ml of blood was collected, then 
centrifuged at 5000 rpm for 10 minutes to separate plasma, 
and stored at −80°C for further processing of miRNA 
extraction. Moreover, 3 ml was collected in plain tubes and 
left to stand for 10 minutes. Then, the blood samples were 
centrifuged for 10 minutes at 5000 rpm. The supernatant 
serum was transferred into clean tubes for determination 
of liver function tests, including alanine aminotransferase 
(ALT), aspartate aminotransferase (AST), total bilirubin, 
direct bilirubin, albumin, and AFP measurement using 
enzyme-linked immunosorbent assay (ELISA; DRG 
International Inc., USA.) Prothrombin time is determined 
using the STA-Stago Compact CT autoanalyzer (Colman 
et al., 1994). HCV RNA was detected by RT-PCR using 
HCV quantitative test COBAS TaqMan, version 2.0 
(Roche Molecular Systems, Inc., Branchburg, NJ, USA) 
(Ghany et al., 2009).

Detection of microRNA130b and microRNA 125b
MicroRNA was extracted from the plasma according 

to manufacturer instructions using kits supplied by 
Direct-zol™ RNA MiniPrep kit, Zymo Research. The 
quality and purity of RNA extract were determined using 
Nanophotometer N-60 (Implen, Germany). The extracted 
microRNA was reverse-transcribed (RT) using Reverse 
Transcription Kits (Applied Biosystems). For each RT 

reaction, total volume was 15 μL: 5 μL miRNA extract 
was added to 7 μl RT master mix and 3 μL of RT primer, 
using a 2720 thermal cycler, Singapore; the product of RT 
was stored at -20°C.

miR-130b and miR-125b expressions were detected 
using real-time PCR. The PCR plate reaction was prepared 
using SNORD68 as an internal control. For each well, 
the master mix was prepared as follows: 12.5 µl SYBR 
Green master mix, 2.5 µl 10x miScript primer assay, 2.5 
µl forward and reverse primers of selected genes, variable 
amounts of diluted cDNA (4 μl), and 3.5 μl RNase-free 
water were pipetted into each PCR tube. The miScript 
primer assay (Cat# 4427975) containing miRNA-specific 
forward primers was used to detect mature miRNA130 
(CAGUGCAAUGAUGAAAGGGCAU), and for 
miRNA 125, miScript primer assay (Cat# 4427975) 
containing miRNA-specific forward primers was used 
(UCCCUGAGACCCUAACUUGUGA). The cycling 
conditions were as follows: 95°C for 15 min for the initial 
denaturation; 45 cycles at 94°C, 30 s for denaturation; 
55°C, 1 minute for annealing and extension; 70°C, 7 
minutes for final extension using the 7500 Real-time PCR 
system (Applied Biosystems, Foster City, CA, USA). 
Analysis of data was done using the comparative ∆∆Ct 
method to detect the relative quantification (RQ), so the 
amount of the target (microRNA 130b and microRNA 
125b) was normalized to an endogenous reference 
SNORD68 as a control. Figure 1a and Figure 1c  show 
amplification plots of miRNA expression and Fig. 1b and 
Figure 1d show melting curve analysis

Statistical analysis of the data
Data were analyzed using IBM SPSS (Statistical 

Package for Social Science) software package, version 
20.0. Comparisons between groups for categorical 
variables were assessed using the Chi-square test (Fisher 
or Monte Carlo). Student’s t-test was used to compare two 
groups for normally distributed quantitative variables, 
while ANOVA was used for comparing the three studied 
groups and followed by post hoc (Tukey’s) test for 
pairwise comparison. Kruskal quantitative variables and 
post hoc test (Dunn’s for multiple comparisons test) were 
for pairwise comparison. The significance of the obtained 
results was detected at the 5% level.

Results

Demographic data and liver function tests
There was no significant statistical difference between 

studied groups regarding age and gender. The levels of 
AST, ALT, total bilirubin, direct bilirubin, INR, and AFP 
were significantly increased in HCC patients compared 
with those in other groups. On the other hand, serum 
albumin levels significantly decreased in HCC groups 
compared to those in other groups (Table 1). 

Regarding the tumor size, 54% of HCC patients had 
tumors  ≤3 cm and 46% had tumors with >3 cm. According 
to the Child–Pugh classifications, most of the patients 
(80%) were classified as grade A. According to BCLC 
staging, 25 (50%) patients were in stage A, 13 (26%) 
patients in stage B, and 17 (34%) patients were in stage 
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in HCC patients in comparison with those in the cirrhotic 
patients (P < 0.0001) and healthy controls (P < 0.0001) and 
were elevated significantly in cirrhotic patients compared 
to healthy controls (P < 0.0001) (Table 3).

C, as demonstrated in Table 2.

Regarding miRNA 130b
Plasma miR-130b levels were increased significantly 

Group I No (%) Group II No (%) Group III No (%) P value
Sex
     Male 33 (66%) 35 (70%) 34 (68%) 0.864
     Female 17 (34%) 15 (30%) 16 (32%)
Age (years) Mean ± SD 46.7 ± 9.5 48 ± 6.5 47.3 ± 8.1 0.204
ALT (IU/L) Mean ± SD 20.4±7.3 45.0±10.4 69.5±19.6 <0.001*
AST (IU/L) Mean ± SD 22.6±6.4 55.4±13.5 65.7±14.8 <0.001*
Albumin (gm/dl) Mean ± SD 4.5±0.6 3.36±0.48 2.72±0.43 <0.001*
Total Bilirubin (mg/dl) Mean ± SD 0.45±0.19 2.12±0.53 3.5±0.95 <0.001*
Direct Bilirubin (mg/dl) Mean ± SD 0.19±0.07 0.35 ±0.24 0.41 ±0.36 <0.001*
INR Mean ± SD 0.92± 0.03 1.16± 0.04 a 1.13± 0.07 a 0.01
GGT (IU/L) Mean ± SD 34.5 ± 4.6 49.3 ± 4.55 86.4 ± 13.5 <0.001*
AFP (ng/ml) Mean ± SD 4.25±0.9 5.6±1.57 978±219 <0.001*

Table 1. Comparison between the Three Studied Groups According to Different Parameters.

Group I, control group; Group II, liver cirrhosis; Group III, HCC; *, significant; ALT, alanine transaminase; AST, aspartate transaminase; AFP, 
alpha-fetoprotein; HCC, hepatocellular carcinoma. 

a

Figure 1. a, Amplification plot of miR-130; b, Melting curve analysis of miR-130; c, Amplification plot of miR-125; 
d, Melting curve analysis of miR-125

b

c d
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Under receiving operating characteristic curve (ROC), 
at a cutoff point (>10.6) of the relative expression level 
of miR-130b between HCC patients and controls with an 
area under the curve of 0.945, the sensitivity of miR-130b 
relative expression level as a predictor of HCC was 92.5% 
and the specificity was 77.5% (Table 4 and Figure 2).

Expression of miR-130 showed a significant positive 
correlation with AFP and tumor size. However, it was not 
significantly correlated with other parameters (Table 5).

Regarding miRNA 125
Plasma miR-125 was decreased significantly in HCC 

patients when compared with that in the cirrhotic patients 
and healthy controls and was significantly downregulated 
in cirrhotic patients compared with healthy control (Table 
3) with A sensitivity of 85.5 % and A specificity of 82.5 
% (Table 4 and Figure 3). 

Discussion

HCC is a primary liver cancer in adults; it is the 
fifth most common cancer in males and the eighth most 

Figure 2. ROC Curve for RQ of miR130b to Predict HCC Cases vs. Chronic Cirrhosis and Control Group

No. (%)
Ascites 25 (50%)
Metastasis 42 (84%)
Spleen enlargement 
     Negative    26 (53%)
     Positive 24 (48%)
Tumor size (cm)
     ≤3 27 (54%)
     >3 18 (46%)
     Mean ± SD 3.088 ± 0.69
Child–Pugh score 
     Stage A 40 (80%) 
     Stage B 10(20%) 
BCLC 
     Stage A 25 (50%) 
     Stage B 13 (26%) 
     Stage C 17 (34%) 

Table 2. Distribution of the Studied Cases According to 
Different Parameters in the HCC Group (n= 50).

Figure 3. ROC Curve for RQ of miR125b to Predict HCC Cases vs. Chronic Cirrhosis and Control Group.
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common in females (Siegel et al., 2017).
The development and growth of HCC is a multistage 

process. Hepatitis C and B virus infections have been 
proven to play a significant role in the development of 
HCC. The progression involves the affection of important 
genes for different cellular processes such as apoptosis, 
cell cycle control, angiogenesis, invasion, and cell 
migration (Biselli-Chicote et al., 2011).

miRNAs may be good diagnostic and prognostic 
biomarkers and promising therapeutic targets for human 
tumors. miRNAs restrict gene expression by binding to 
3’-UTR of target mRNA, causing mRNA destruction or 
blockage of protein translation (Rong et al., 2013).

miRNAs in carcinogenesis can play two different 
functions. They promote tumor development (known 
as oncomirs) through their effect on tumor suppressor 
genes or inhibit tumor growth by targeting oncogenes, 
so-called tumor suppressor microRNA (anti-oncomiRs), 
so miRNAs can serve two functions (Zhang et al., 2016). 

Some miRNAs, such as miR-15b, miR-125b, miR-
423-3p, miR-424, miR-494, miR-1225b, and miR-637, 
are involved in angiogenesis, which is one of the most 
important factors during HCC development (De Oliveira 
et al., 2020).

The present study aims to detect the role of circulating 
miR-130b and miR-125b expression in the development 

and pathogenesis of HCC.
In this study, the liver biochemical profile is as follows: 

AST and ALT were significantly higher and serum albumin 
was significantly lower in HCC than that in the control 
group. These results agreed with Yakut et al., (2018), who 
said that this is due to the decreased synthetic ability of 
the liver for albumin.

In the present study, serum AFP level was significantly 
increased between cases and the control group. These 
results agreed with those of Carr et al., who reported that 
there was a significant elevation in HCC patients and 
higher AFP levels were associated with increased bilirubin 
levels, worse prognosis, and multifocality. Moreover, 
activation of the AFP gene in the malignant hepatocytes 
results in increased AFP production during the HCC 
development (Carr et al., 2014).

In this study, plasma miR-130b levels were increased 
significantly in HCC patients compared with those in 
the healthy controls and cirrhotic patients and were 
significantly increased in cirrhotic patients compared 
with healthy control with a sensitivity of 92.5 % and a 
specificity of 77.5 %.

That was in accordance with Liu et al., who identified 
miR-130b as an HCC biomarker with a high positive 
predictive value and that its expression increased when 
compared to noncancerous controls, with a sensitivity of 
87.7 % and a specificity of 81.36 % (Liu et al., 2012).

Huang et al. also revealed that miR-130b was 
upregulated significantly in HCC patients tissues when 
compared with the noncancerous tissue (Huang et al., 
2009).

The present study results show a positive correlation 
between miR-130 expression levels and serum AFP level 
and tumor size, and no significant correlations between 
miR- 130 and other parameters. Wang et al., (2014) 
[19] also found that the miR-130b expression level was 
higher in HCC tissues and correlated with poorer patient 
prognosis. The high level of miR-130b expression was 
correlated with tumor size and AFP serum level.

Xu et al., (2012) reported that miR 130b increases 
drug resistance and affects Wnt signaling in HCC treated 
by cisplatin. Furthermore, Lai et al., (2010) found that 
miR-130b regulates the expression of proapoptotic Bim, 
increasing cell viability and metastasis.

Group I (n = 50) Group II (n = 50) Group III (n = 50) P
RQ of miR-130b Mean ± SD 1.38 ± 0.49 9.7 ± 0.26 16.4 ± 1.96 <0.001*
Median (Min –Max.) 1.02 (0.93–4.2) 7.8 (3.4–14.5) 15 (9.5–21)
RQ of miR-125b Mean ± SD 1.2 ± 0.2 0.7 ± 0.4 0.3 ± 0.4 <0.001*
Median (Min–Max.) 1.2 (0.8–1.8) 0.6 (0.1 – 1.7) 0.2 (0–1.3)

Table 3. Comparison between the Three Studied Groups According to miRNA Expression.

AUC P 95% C.I Cut off Sensitivity Specificity PPV NPV
RQ 130b 0.945* <0.001* 0.888–0.979 >10.6 92.5 77.5 67.3 95.4
RQ 125b 0.852* <0.001* 0.768–0.936 ≤0.5 85 82.5 70.8 91.7

Table 4. Agreement (Sensitivity, Specificity) for RQ 130 and 125 to Predict Hepatocellular Carcinoma 
Cases vs. Chronic Cirrhosis and Control Group.

RQ 130b RQ 125b
rs P r P

Age (years) 0.12 0.46 -0.05 0.77
ALT (IU/L) 0.14 0.45 0.02 0.90
AST (IU/L) 0.36 0.15 0.09 0.57
Serum albumin (g/dl) -0.21 0.90 -0.12 0.47
Total bilirubin (mg/dl) -0.50 0.90 0.00 0.99
Direct bilirubin (mg/dl) 0.11 0.47 0.05 0.82
BCLC 0.27 0.26 -0.05 0.84
GGT (IU/L) 0.15 0.45 0.07 0.51
AFP (ng/ml) 0.29 0.004* 0.23 0.15
Tumor size (cm) 0.67 <0.001* -0.23 0.16

*, significant

Table 5. Correlation between RQ of miR130b and 
miR125b with Different Parameters in Group III (n= 50) 

*, significant
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miR-130b in hepatocarcinogenesis acts as a cancer 
stem cell in HCC. It is highly expressed in tumor-initiating 
cells (CD133+) in HCC, thus supporting tumorigenesis 
and reducing resistance to chemotherapy (Ma et al., 2010).

In this study, plasma miR-125b was depressed 
significantly in HCC patients compared with that in 
the cirrhotic patients and healthy controls and was 
downregulated significantly in cirrhotic patients compared 
with healthy control with a sensitivity of 85.5% and a 
specificity of 82.5%.

Xu et al., (2018) found that levels of serum microRNA-
125b could serve as potential mark¬ers for recognizing 
HCC from liver cirrhosis and healthy control. Sensitivity 
and specificity were >70% in dis-criminating HBV-HCC. 
The results suggest that serum microRNA-125b could act 
as a potential diagnostic marker for the detection of HBV 
related HCC.

Serum microRNA-125b could be used to predict 
microvascular invasion in patients with HCC, which might 
provide a powerful tool in making an accurate diagnosis 
of microvascular invasion and microRNA-125b, which 
was downregulated in HCC tissue and acted as a tumor 
suppressor (Jia et al., 2012).

 Another study found that miR-125b was significantly 
reduced in HCC tissues and cell lines compared with that 
of adjacent noncancerous tissues, normal liver tissue, 
and cell lines. miRNAs play a critical biological role by 
causing pathophysiology changes in their target genes. 
Thus, miR-125b func¬tions by regulating the expression 
of SIRT7 (Zhao and Wang, 2015).

Chen et al., (2017) found that plasma miR-125b levels 
were significantly downregulated in HCC patients induced 
by HBV compared to those in HBV subjects without HCC 
and healthy controls, and a higher rate of metastasis was 
associated with the low miR-125b levels in HCC patients. 

It can be concluded that miR-130b and miR-125b 
in plasma may be noninvasive biomarkers for detecting 
HCC, which will help diagnose HCC and predict 
prognostic factors in patients with HCC.
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