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Abstract 

Hepatocellular carcinoma (HCC) is a common solid organ 
malignancy worldwide, with about 600,000 new cases diagnosed each 
year, and it is the fifth most frequent human cancer and a fatal disease. 
MicroRNAs (miRs) are small non-coding RNA segments of nearly 22 
nucleotides, regulating gene expression after transcription. MiRs have 
an essential role in cellular proliferation, differentiation, apoptosis, as 
well as carcinogenesis process. The present study aimed at evaluating 
the expression level of miR-122, miR-221 and cyclin G1 in hepatitis C 
virus (HCV) and HCC patients in order to evaluate whether they could 
be used as sensitive biomarkers for HCC development and its different 
stages as surrogate biomarkers for α-fetoprotein (AFP). The study 
included 28 HCV patients and 36 HCC patients, further subdivided into 
stage I HCC patients (n=10), stage II HCC patients (n=14) and stage III 
HCC patients (n=12). In addition, normal healthy individuals (n=13) 
were recruited into this study. MiR-122, miR-221 and cyclin G1 gene 
expression levels were determined by quantitative real time polymerase 
chain reaction (qRT-PCR). The HCV patients demonstrated a 
significant increase in serum AFP level expression, compared to the 
healthy subjects. On the other hand, HCC patients manifested a sharp 
significant elevation in serum AFP expression level, compared to 
healthy subjects as well as HCV patients. In addition, HCV patients 
demonstrated a significant increase in serum miR-221 and cyclin G1 
expression levels, compared to healthy subjects, while HCC patients 
manifested a significant elevation in serum miR-122, miR-221 and 
cyclin G1 expression levels, compared to healthy subjects. Moreover, 
ROC curve analysis demonstrated that serum miR-122 and cyclin G1 
were able to discriminate between HCV and HCC patients. In 
conclusion, serum miR-122 and miR-221 may serve as non-invasive 
diagnostic biomarkers for HCC. MiR-122 and miR-221 were better 
than AFP, the gold standard biomarker for HCC, in the diagnosis of the 
early HCC stage with high sensitivity and specificity. Moreover, the 
combination between the serum biomarkers miR-122, miR-221 and 
cyclin G1 could be a more useful diagnostic tool for HCC better than 
each of them individually, and also as a substitute for AFP. 

Keywords: Micro RNA 122; Micro RNA 221; Cyclin G1; Hepatocellular 
Carcinoma; Hepatitis C virus, α-fetoprotein. 
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