
AL-AZHAR ASSIUT MEDICAL JOURNAL AAMJ ,VOL 13 , NO 4 , OCTOPER 2015 SUPPL-1 

 

51 | P a g e  

 

CIRCULATING MIR-29B & 155 AS NON-INVASIVE COHERENT 

BIOMARKERS IN ASSESSMENT OF FIBROSIS IN EGYPTIAN HCV 

PATIENTS. 
Eman M. Gouda

1
, Samy Zaky

2
, Hanan A. Ogaly

1
 and Asmaa M. Abd El Wahab

1
 

1-Department of Biochemistry and Chemistry of Nutrition, faculty of vet. Medicine, Cairo University 

2- Department of Tropical  Medicine, Faculty Of  Medicine, Al Azhar  University 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

ABSTRACT 

 Egypt has the highest prevalence of hepatitis C virus (HCV) in the world. HCV chronic infection 

leads to progressive liver damage that ends finally with fibrosis. Predictive biomarkers for liver 

fibrosis progression are a must for treatment strategies development. Circulating microRNA levels 

have become a rapidly growing area of clinical research.  Circulating miR-29 as a potential new 

hepatic stellate cell (HSC) activation marker and miR-155 as a positive regulator of inflammation were 

evaluated in the serum of chronic HCV patients, attended AL-AZHAR University Hospitals, relative to 

normal individuals and correlated these with clinical patient data. Our results reveal that level of miR-

29b is decreased while miR-155 is increased in correlation to the fibrotic grade and fibrotic index in 

male and female chronic HCV patients. In conclusion, down-regulation of miR-29b and up-regulation 

of miR-155 are associated with the advance in fibrotic grade; making them potential non-invasive 

biomarker for assessment of liver fibrosis in chronic HCV.  
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INTRODUCTION 

 Egypt has by far the highest national-

level HCV prevalence in the world, 

approximately 14.7% of the Egyptian 

population carried HCV antibodies according to  

the Egyptian demographic survey from 2008 to 

2012, (Esmat, 2013) and 9.8% had an active 

infection(El-Zanaty et al., 2009) . 

 It has been estimated that HCV accounts 

for 27% of cirrhosis and 25% of hepatocellular 

carcinoma cases worldwide (Alter, 2007). The 

therapeutic decisions and prognostic evaluations 

of chronic liver diseases depend on the accurate 

assessment of the degree of liver fibrosis.  Liver 

biopsy was considered as a gold standard 

(Bedossa and Carrat, 2009). However, it has  

potential risk due to its limitations including its 

invasive nature, being costly, being susceptible 

to sampling error that can occur in up to 25% of 

cases (Nguyen and Talwalkar, 2011). The 

histological assessment showed variability of 

results (Regev  et al., 2002 ; Nashaat , 2010 

and  Rosen , 2011) , making  it a poor reference 

standard (Regev et al., 2002; Roussele et al., 

2005).    
 Searching for alternative methods for 

assessing the severity of liver fibrosis has 

significantly increased (Mo et al., 2012). 

Several clinical studies have attempted to 

identify serum markers that correlate with the 

degree of fibrosis and thus could be used, with 

feasibility, in conjugation with or in place of a 

liver biopsy (Wai et al., 2003; Guechot et al., 

1995 and Forns et al., 2002). But these non 

invasive biomarkers have Limitations ; they are 

not liver-specific where they can detect 

fibrogenesis in organs other than the liver , 

readings may be falsely high (Grigorescu, 

2006)., not routinely available in most clinical 

laboratories(Martınez et al., 2011).And fail to 

differentiate between stages of fibrosis  

 Circulating MicroRNAs (miRNAs) are 

foreseen to be such indicators based on their 

altered expression found in liver diseases, 

fibrosis, miRNAs have become attractive targets 

for novel approaches to control various disease 

processes. Circulating miRNAs are also found 

in human serum and plasma, they are touted as 

candidate biomarkers for many disease (He  et 

al., 2012; Szabo et al., 2013) and liver 

carcinogenesis (Borel et al., 2012; 

Karakatsanis et al., 2013).  
        MicroRNAs (miRNAs) are class of small, 

single stranded non-coding RNA of (19- 22) 

nucleotides with a characteristic hairpin 

secondary structure (Ambros  et al., 2003 ; 

Filipowicz et al., 2008). They regulate gene 

silencing either by targeting mRNA directly into 

degradation or by inhibiting translation.  

Aberrant expression of miRNAs has been linked 

to variety of cancers, including hepatocellular 

carcinoma (Li et al., 2010; Zhou et al., 2011).  

       Human miR-29 is a family of microRNAs 

has three mature members which are expressed 

from 4 genes, mir-29a, -29b-1, -29b-2 and 29c 

(Griffiths-Jones, 2004; Kozomara and 

Griffiths-Jones, 2011). The relation between 

HCV infection and mir-29 family expression in 

hepatocytes and hepatic stellate cells (HCSs) 
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has been recently reported (Bandyopadhyay et 

al., 2011). 

    MiR-155 is a common target of a broad range 

of inflammatory mediators, and speculated 

about a potential role for miR-155 in linking 

inflammation and cancer (Baltimore et al., 

2007).  Recent studies have also implicated 

miRNAs in the regulation of inflammation. 

MiR-155 promotes autoimmune inflammation 

by enhancing inflammatory T-cell development 

(O'Connell et al., 2010). 

     Therefore, the present study; investigated the 

circulating miRNAs 29b and 155 in chronic 

HCV patients in correlation to fibrotic indices 

and for assessment of liver fibrosis. 

MATERIALS AND METHODS 

Ethical consideration: 

 The study was conducted in accordance 

with the ethical guidelines of the declaration of 

Cairo University. An informed consent was 

obtained from all participants before recruitment 

in the study and before any invasive procedure.  

Patients and Samples 

This study included thirty five individuals; were 

divided into 2 groups; the first group: the 

Chronic HCV Egyptian patients (CHCV) group 

which contained 29 untreated patients with a 

serologic, virological and histological diagnosis 

of chronic HCV infection, who referred to AL-

AZHAR University Hospitals during the period 

from March to May, 2014. And the second 

group: contained 6 healthy volunteers without 

any evidence of liver disease and confirmed by 

clinical examination. Patients with chronic liver 

disease of etiologic agent other than HCV are 

ruled out. 

All persons in the study were subjected to: 

1- Full History taking and clinical assessment. 

2- Abdominal ultrasonography.  

3- Laboratory investigations: Complete Blood 

Count (CBC), Liver Function tests: Serum 

alanine transaminase (ALT), aspartate 

transaminase (AST), Prothrombine time 

(PT) &concentration (pc) and international 

normalisation ratio (INR), Viral hepatitis 

markers:     Hepatitis C virus antibody 

(HCV-Ab) and Hepatitis B surface antigen 

(HBs-Ag).  

4- Quantitative HCV–RNA: was detected 

using Polymerase chain reaction (PCR) 

assay  for the first group 

5- Liver biopsy and histopathology 

examination for the first group. 

Methods 

Liver histopathology  

 Liver biopsies from chronic HCV patients 

were obtained for assessment of liver fibrosis, 

Staging and grading of liver histopathology 

were performed by the same pathologist using 

METAVIR scoring system (Bedossa and 

Poynard, 1996).   

Biochemical Examination: 

 Blood sample  was withdrawn aseptically 

from all enrolled persons, for prothrombin time 

and activity (Laffan and Manning, 2001), 

platelet counts, Aspartate aminotransferase 

(AST) and alanine aminotransferase (ALT) 

measurements are international units/ml  AST/ 

ALT Ratio was calculated  , Aspartate 

aminotransferase-platelet ratio index (APRI): 

was developed by Wai et al., (2003) and was 

calculated by the following formula:    
APRI =  (AST / upper limit of normal for AST) × 100 

platelet count (× 10
9
/L) 

 Positivity for anti-HCV antibody was 

measured by the second generation enzyme 

immunoassays (EIA), (Abbott Laboratories, 

Chicago, Ill, U.S.A.).  

 Viral load and evaluation was performed 

using Real-Time PCR Cobas TaqMan (Roche 

Diagnostics) and reported in international 

units/ml. 

  Total RNA extraction: 

 Total RNA was isolated from serum 

samples and processed using QIAamp ® Viral 

RNA Mini Kit (QIAGEN, Valencia, Calif., 

USA).  Total RNA  concentration  and Purity 

were analyzed by using  the  Nanodrop 

Spectrophotometery. 

MiRNA-specific quantitative real-time RT-

PCR:  

CDNA was synthesized from total RNA and 

Universal Primer 

5~CCAGTGCAGGGTCCGAGGT3~ using the 

High Capacity Reverse Transcription Kit 

(Thermoscientific Revert Aid Reverse 

Transcriptase, Calif ., USA))  and quantitative 

real-time PCR was performed using  Sybr Green 

Master Mix (Jena Bioscience GmbH , 

CA,USA). The following primers were used: 

mir29b: sense 

(5~ATGCTAGCACCATTTGAAATC3~, 

antisense  5~GTGCAGGGTCCGAGG3~; 

mir155: sense 

(5~ACACTCCAGCTGGGTTAATGCTAATC

GTGAT3~ 

antisense 

5~CTCAACTGGTGTCGTGGAGTCGGCAAT

TCAGTTGAGACCCCTAT3~ and 

glyceraldehyde 3-phosphate dehydrogenase 
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(GAPDH):  sense 

5~TGCACCACCAACTGCTTAGC 3~ and 

antisense 5 

~GGCATGGACTGTGGTCATGAG 3~.   

The expression profiles of the studied 

microRNAs were measured by Stratagene 

3000M system and normalized to GAPDH as a 

House Keeping gene and the fold changes in 

gene expression were calculated using the 

2−ΔΔCt method; The cycle number at which the 

reaction crossed an arbitrarily-placed threshold 

(CT) was determined for each gene and the 

relative amount of each miRNA to GAPDH was 

described using the equation 2
−ΔC

T ; where 

ΔCT = (CTmiRNA − CT GAPDH) The mean miRNA 

level of the three real-time quantitative PCR 

experiments was calculated for each case. 

( Livak  and Schmittgen , 2001) 

Statistical Analysis 

The data was collected and was analyzed; the 

relationship between the clinical variables and 

degree of fibrosis was assessed by using One 

Way Analysis of Variants (ANOVA) test with 

the program Statistical Package for Social 

Science (SPSS). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS 

Table 1: Correlation of serum level of microRNAs 29 & 155 with  Age, Sex, Viral load and  

Indirect fibrotic biomarkers   

 

MIR 29 MIR 155 

R p-value R p-value 

Age -0.171 0.376 0.177 0.359 

Viral Load 0.145 0.481 -0.026 0.901 

AST 0.041 0.836 -0.361 0.059 

ALT -0.003 0.988 -0.301 0.12 

AST/ALT  0.434 0.021 0.523 0.004 

Platelets 0.516 0.005 -0.565 0.002 

APRI -0.625 0.000 0.446 0.017 

Prothrombin Index  -0.557 0.000 -0.630 0.000 

MIR 29 - - -0.073 0.707 

MIR 155 -0.073 0.707 - - 

Table(1)  showed that there is significant correlation between AST/ ALT ratio and serum level of both 

mir-29b and 155,while platelets correlate positively only with 29b , while  APPRI was negatively 

correlated with mir-29b and positively correlated with mir-155.   

On the other hand the prothrombin index negatively correlated with     both mir-29b and 155. 
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Table 2: Correlation between the fibrotic indices and METAVIR  score stages.  

 

Control F1 F2 F3 
One Way 

ANOVA 

Mean ± SE Mean ± SE Mean ± SE Mean ± SE F 
P-

value 

AST(IU/

L) 

Femal

es 
9.50 ± 2.33 63 ± 16* 68 ± 7* 75 ± 6* 26.445 <0.001 

Males 49.5 ± 19.5 45 ± 0* 53 ± 4* 68 ± 11* 4.626 0.015 

ALT( 

IU/L) 

Femal

es 
9.50 ± 0.29 62 ± 12* 68 ± 4* 

83 ± 2 

5* 
25.077 <0.001 

Males 56.5 ± 21.5 61 ± 14 65 ± 10 70 ± 10 0.963 0.433 

AST/AL

T 

Femal

es 
0.98 ± 0.22 1.06 ± 0.18 1.07 ± 0.13 1.27 ± 0.37 0.817 0.513 

Males 0.865 ± 0.015 0.9 ± 0.3 1 ± 0.19* 1.05 ± 0.14* 1.199 0.340 

Platelets/ 

cmm 

Femal

es 

331250.00 ± 

24526.77 

214667 ± 

44628* 

171500 ± 

31500* 

177500 ± 

33500* 
13.014 0.001 

 Males 
293.500 ± 

48.50000 

200000 ± 

12583* 

176286 ± 

16469* 

167167 ± 

15239* 
3.088 0.055 

APRI 

Femal

es 

Males 

0.25 ± 0.07 

0.63 ± 0.08 

0.74 ± 0.21* 

0.65 ± 0.07 

1.07 ± 0.34* 

0.79 ± 0.06* 

1.22 ± 0.39* 

0.95 ± 0.22* 

10.809 

5.654 

0.002 

0.007 

P.T 

conc% 

Femal

es 

Males 

95.75 ± 2.18 

87 ± 11 

103 ± 8 

105 ± 8 

90 ± 7* 

83 ± 4 

69 ± 3* 

89 ± 5 

15.123 

7.964 

<0.001 

0.002 

INR 

Femal

es 

Males 

1.04 ± 0.02 

1.01 ± 0.095 

1.06 ± 0.05 

1.05 ± 0.03 

1.22 ± 0.07* 

1.16 ± 0.03* 

1.25 ± 0.05* 

1.24 ± 0.06* 

15.410 

16.691 

<0.001 

<0.001 

*: Significant from Control 

Table(2)  showed that there is positive correlation existed between the degrees of fibrosis 

(METAVAIR score ) and AST,ALT,APRI, platelet count and INR in both female  and  male  chronic 

HCV patients  especially in F2 and F3   and AST / ALT ratio in male patients only ,on the other hand 

prothrombin concentration% decreased significantly with advanced  stages(F2,F3) of fibrosis in both 

female and male patients . 

Table:3 Correlation between serum level of microRNAs 29b & 155 with  METAVIR  fibrosis 

stages.  

 

F0 F1 F2 F3 One Way ANOVA 

Mean ± SE Mean ± SE Mean ± SE Mean ± SE F P-value 

MIR 29 
Females 34.91 ± 0.23 34.11 ± 0.89* 33.7 ± 1.16* 31.91 ± 0.09* 13.823 <0.001 

Males 34.59 ± 0.34 33.86 ± 0.52* 32.39 ± 1.02* 32.15 ± 0.67* 11.488 <0.001 

MIR 155 
Females 28.39 ± 0.62 29.32 ± 1.59 32.37 ± 0.02* 34.64 ± 0.67* 15.577 <0.001 

Males 33.82 ± 1.66 33.29 ± 1.4 35.64 ± 0.92* 36.8 ± 0.91* 9.532 0.001 

Table (3) showed that the expression of mir-29b  was downregulated in different fibrotic stages 

(F1,F2,F3) in both males & females  compared to control individuals, while mir-155 expression was 

upregulated in F2, F3 only in both males & females. 
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DISCUSSION 

 HCV infection and its complications are 

among the leading public health challenges in 

Egypt, since the  therapeutic decision depends 

on the degree of fibrosis assessment and liver 

biopsy’s limitations, so the need for 

Identification of  alternative predictive 

biomarkers for liver fibrosis progression is 

important for treatment strategies development. 

Circulating microRNA levels for diagnosis of 

different diseases or disease stages have become 

a rapidly growing area of research. Our study 

demonstrated a positive correlation between 

prothrombin concentration, platelets count, 

miR29b level and fibrotic stages has been 

observed in HCV patients in the present study. 

It has been reported that peripheral platelet 

count (PPC) reflects the severity of fibrosis in 

cases with chronic hepatitis C , establishing that 

the decrease in the number of platelets was 

related to increasing degree of fibrosis (Islam et 

al., 2005; Kandemir et  al., 2009).Several 

studies demonstrated that in cases with chronic 

hepatitis C, there is difference in thrombocyte 

activation, which may partly account for 

thrombocytopenia, However, the cause of 

thrombocytopenia in chronic hepatitis is thought 

to be the decrease in thrombopoietin and other 

humoral factors (they regulate megakaryocyte 

maturation and thrombocyte production) 

resulting from decreased hepatocyte mass 

accompanied by increased fibrosis secondary to 

progressive liver damage (Kandemir et  al., 

2009). 

 The aforementioned results indicated that 

the AST/ALT ratio was increased with 

increasing fibrosis grade and cirrhosis. The 

mean serum AST value in the cirrhotic patients 

was significantly higher than in the patients 

without cirrhosis, whereas the mean serum ALT 

values were not significantly different. Thus, the 

relative increase in the serum AST values in 

patients with cirrhosis could explain the greater 

AST/ALT ratio. This finding is related to an 

increased release of mitochondrial AST, 

decreased AST clearance and/or impaired 

synthesis of ALT in advanced liver disease 

(Ansar et al ., 2009). AST to platelet ratio index 

(APRI) Its diagnostic accuracy for both 

significant fibrosis and cirrhosis has been 

confirmed. Using the cut-offs proposed by Wai 

et al. ,approximately 50% of the patients can be 

correctly classified without a liver biopsy (Wai 

et al. , 2003).,in study of Holmberg et al. (2013) 

The mean APRI values significantly increased 

with successive fibrosis levels and the AUROC 

distinguishing severe (F3-F4) from mild-to-

moderate fibrosis (F0-F2) was 0.8(Holmberg et 

al. ,2013). 

 The present study demonstrated down-

regulation of miR 29b which positively 

correlate with progression of liver fibrosis in 

both male and female chronic HCV patients. 

 MicroRNA 29 family (a, b and c) were 

downregulated in patients with liver fibrosis 

especially with advanced cirrhosis stages 

(Hoffmann et al., 2012). 
 Evidences for functional role of miR29 in 

murine and human liver fibrosis have been 

provided by several studies (Roderburg et al., 

2010). 
 Bandyopadhyay et al. (2011) pointed that 

miR-29 down-regulation appears to be a 

consistent feature of early stellate cell 

activation. TGF-b, up-regulated by HCV, is a 

primary inducer of hepatic stellate cells (HSC) 

activation suggesting that TGF-b signaling may 

be a mechanism by which miR-29 is down-

regulated during chronic HCV infection. 

 It can be hypothesized that HSC; the miR 

29 down-regulator, is activated by liver injury 

(e.g., HCV infection) induced TGF-b along with 

increased extracellular matrix production and 

ultimately leading to liver fibrosis (Hoffmann 

et al., 2012). 
 Strikingly, our study showed that miR-

155 serum levels were significantly up-

regulated in male and female HCV patients 

especially in advanced stages of fibrosis (F2-

F3). The molecular process that leads to 

increasing the circulating level of miR-155 in 

patient with cirrhosis is explained by the study 

of Bala et al. (2012). They demonstrated that 

miR-155, a positive regulator of inflammation, 

is up-regulated both in monocytes and in the 

serum of patients with chronic HCV infection. 

Grek et al. (2011) suggested that viral HCV 

core, NS3, and NS5 proteins or TLR4 and 

TLR8 ligands can mediate increased miR-

155and TNFα production in chronic HCV 

infection. The positive correlation between 

serum miR-155 and chronic HCV fibrotic stage 

may be an indicator of inflammation-induced 

hepatocyte damage (Bala et al., 2012). 

CONCLUSION 

 The down –regulation of circulating 

levels of miR-29b and up-regulation of miR-155 

in both male and female chronic HCV patients 

with the development of the fibrotic stage in the 

present study make circulating miRNA levels 

very promising as novel non-invasive 
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biomarkers useful for diagnosis and monitoring 

of fibrotic grade. 
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