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↑What is “already known” in this topic: 
The microRNA‐122 is a hepatocyte-specific microRNA that 
can be used as a potential molecular marker for predicting liver 
injury.   
 
→What this article adds: 

Measuring the miR-122 levels can serve as an indicator of 
hepatitis B replication, especially in cases where ALT (alanine 
aminotransferase) levels are unchanged.  
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Abstract 
    Background: The microRNA‐122 (miR‐122) is a liver‐specific microRNA that can be used as a potential molecular marker for 
predicting liver injury. There is a positive correlation between miR‐122 level in serum and hepatitis B virus (HBV) replication in 
patients infected with this virus. The present study was conducted to study the clinical importance and expression of miR-122 in 
asymptomatic and symptomatic patients with HBV infection in comparison to the healthy group.  
   Methods: This study was performed on 60 samples to examine the presence of HBsAg and total HBc antibody (IgM-IgG) using an 
enzyme-linked immunosorbent assay. HBV-DNA extraction and real time polymerase chain reaction (PCR) assay were performed on 
all samples via the Real ART HBV LC PCR kit on a LightCycler instrument. RNA was extracted from the serum of all participants. 
Next, miRNA expression was assessed using quantitative real time reverse-transcription PCR. Also, ALT levels were measured as a 
surrogate parameter for liver injury using Pars Azmoon Biochemical assay Kit on Hitachi autoanalyzer. The Levene , Kruskal Wallis, 
Mann-Whitney and Spearman’s correlation tests were used for assessing the differences between the studied groups.  
   Results:  Based on the obtained results, miR-122 expression in patients with HBV without clinical symptoms was 1.6 times, while in 
patients with clinical symptoms was 2.7 times more than the control group (p=0.001). A significant increase was observed in the ALT 
enzyme of symptomatic patients (p=0.001). HBV DNA in the people with clinical symptoms was higher than 105 copies/mL and in 
the asymptomatic group was less than 103 copies/mL, suggesting a statistically significant increase in a group with clinical symptoms 
(p=0.001). Finally, it was found that the miR‐122 serum concentration correlated with HBV DNA and serum ALT (p=0.001). 
   Conclusion: Based on the obtained results, measuring the miR-122 levels can serve as a biomarker and an indicator of hepatitis B 
replication, especially in cases where ALT levels are unchanged; however, more research and more samples are needed. 
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Introduction 
Hepatitis B virus (HBV) is the most prevalent infectious 

disease worldwide (1). Eradication of the infection by this 
hepatotropic noncytopathic DNA virus  is still a global 
health concern. About 257 million people in the world 
carry HBV as persistent hosts and many of them become 

chronic liver patients. Every year, 1 out of each 2 million 
people die due to illnesses related to HBV (2). In the ma-
jority of adults, infection of HBV is self-restricting and a 
fast clearance of virus occurs, while in some other cases, 
the infected people become only carriers or survive with a 
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chronic persistent HBV infection.  
Based on the serologic profiles of HBV, the infected in-

dividuals (3) can be classified into 2 groups: (1) asymp-
tomatic HBV carriers (ASCs) and (2) individuals with 
chronic hepatitis B (CHB). ASCs, present a low viral load 
due to long-term viral replication inhibition. (ie, < 2,000 
IU/mL). In addition, they do not present any ultrasonogra-
phy, biochemical, and histological sign of liver injury (4). 

MicroRNAs are a large family of small noncoding 
RNAs of about 22 nucleotide length that regulate gene 
expression through base-pairing with the end of 3′mRNA 
target (3). These mRNAs have a significant role in differ-
entiation, cell development, and physiological function. 
Moreover, they control the progression of viral infections, 
tumors, and other diseases similar to HBV (5). These vi-
ruses can affect the microRNA expression profiles posi-
tively to promote replication potential and pathogenesis 
(6).  

It has been evidenced that circulating miRNAs are 
among the potential molecular markers that may lead to 
CHB-induced liver injury (7,8). The level of liver damage 
and the immune characteristics are within a range of ASCs 
to CHBs. In this regard, also the expression of miRNAs 
profiles is different between the groups (ASCs and CHBs) 
of HBV-infected individuals (3). 

Alanine aminotransferase (ALT) and aspartate ami-
notransferase in blood samples are among the most com-
monly used enzymatic indicators for evaluating liver func-
tion. However, a liver function test result does not always 
represent liver disease. On the other hand, liver cells dam-
age and ALT release in HBV infection are induced by an 
immune response to HBV and not the virus (6).  

In this study, the levels of miR-122 and the ALT en-
zyme were measured and compared in 3 groups; that is, 2 
groups of patients who were asymptomatic and sympto-
matic HBV-infected patients and healthy participants as 
the control group. 

 
Methods 
Experimental design 
The participants of this cross-sectional study included 

60 participants (52 men and 8 women), of whom 20 were 
blood donors with asymptomatic hepatitis B infection, 20 
were chronic hepatitis B (CHB), and 20 were healthy in-
dividuals as the control group. All patients coinfected with 
HCV or HIV; also, those with other liver diseases, such as 
autoimmune hepatitis, alcohol consumption, or under 
treatment with hepatotoxic drugs were excluded from the 
study. The present research was approved in Ethics Com-
mittee of High Institute for Research and Education in 
Transfusion Medicine (Number: IR.TMI.REC.1396.013). 
Also, before the study, all participants willingly signed 
written informed consent.  

 
Serological tests 
All serum samples were stored at a temperature of -80 ℃. Moreover, all 60 participants were tested for HBs-Ag 

(Siemens), based on the manufacturer’s instructions.  The 
serum samples were tested using the enzyme-linked im-
munosorbent assay for total anti-HBc Ab (IgM-IgG) (Di-

aPro) based on the instructions of the manufacturer. Even-
tually, the reactive anti-HBc results were rechecked. The 
correlation strength between serum microRNA-122 level 
with the levels of ALT and HBV-DNA was analyzed by 
odd ratio. 

 
Real-time PCR 
For detection of viral load in the collected samples, vi-

ral-DNA was purified using the QIAamp DSP Virus Kit 
(Hilden) based on the instructions of the manufacturer. 
Afterward, to validate inhibition in PCR reaction and 
DNA extraction, real time polymerase chain reaction as-
say was performed on all samples through Real ART 
HBV LC PCR kit on a LightCycler system.  

Also, RNA extraction was done using 2 mL whole 
blood by miRNA Isolation Kit, miRNeasy Mini Kit QI-
AGEN, following the manufacturer guidelines. To evalu-
ate the miRNA expression, a semi-quantitative real-time 
PCR was done using Pars genome, Iran mir Amp kit. 

Small nuclear RNA U6 (RNU6) was used as a reference 
gene. Also, serial dilutions of cDNAs were used for draw-
ing standard curves (the miR-122 and RNU6) to evaluate 
the efficiency of real time PCR reaction. The real time 
PCR (with a coefficient of determination [R2] equal to 
0.998 and the curve slope of -3.358) was performed in 
triplicate according to the manufacturer’s instruction un-
der these conditions:  95 ℃ for 10 minutes, followed by 
40 cycles of 95℃ for 5 seconds, 61℃ for 20 seconds, 72℃ 
for 20 seconds, and a melt curve analysis by heating from 
50℃ to 95℃, with a rate of 0.1 ℃/s. Finally, an ALT level 
was measured as a surrogate parameter for liver injury 
using Pars Azmoon Biochemical Assay Kit in a Hitachi 
autoanalyzer. 

 
Statistical analysis 
The collected data were analyzed using the 2-ΔΔCt meth-

od. The fold-change was calculated by the difference in 
the means of the miR-122 Ct- RNU6 Ct based on the 2-
ΔΔCt method. SPSS statistical software Version 22.0  
(SPSS Inc) was used for the data analysis, with P < .05 
considered as the significance level. All results were re-
ported as means ± SD. The Levene, Kruskal Wallis, and 
Mann-Whitney tests were used for assessing the differ-
ences between the studied groups. The Spearman’s corre-
lation was used for the correlation analysis of the collected 
data. The Correlation strength between serum microRNA-
122 level with the levels of ALT and HBV-DNA was ana-
lyzed by odd ratio.  

 
Results 
As can be seen in Table 1, the mean age in the asymp-

tomatic group was 39.3±6.9 years, which is more than the 
mean age of the control group (37.3±6.5 years) and the 
group with clinical symptoms (38±8.14 years). The value 
of the HBV DNA variable in the group with clinical 
symptoms was >105 copies /mL, while in the asymptomat-
ic group was <103 copies/mL. Also, the descriptive find-
ings in Table 1 show that the mean of ALT in the clinical 
symptoms (85.5±18.5 U/L) was greater than that of the 
asymptomatic group (19.23±9 U/L), while in the control 
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group (16.25±5.6 U/L) it was less than the other 2 groups. 
Also, it is observed that the mean of the viral load median 
in the clinical symptoms (2.74×105±548 copies/mL) was 
greater than that of the asymptomatic group 
(7.20×103±162 copies/mL). The increased expression 
levels of miR-122 in CHB and AHB was observed with 
the odds ratio of 1.75 and a 95% CI of 1.67 to 1.83 and the 
odds ratio of 0.7, and a 95% CI of 0.67 to 0.73, with a 
cutoff value of 0.71 and 0.57, respectively.  

The results of the Mann-Whitney test were employed to 
compare the fold-change of the miR-122 variable between 
each pair of groups. Significance level in the first compar-
ison at a 99% CI showed that the control group had a sta-
tistically significant difference with the asymptomatic 
group (p=0.013). 

A significant level of preparedness at 99% in the second 
comparison of the level suggested the presence of a statis-
tically significant difference between the control group 
and the clinical symptoms (p=0.011). Also, a significant 
level of preparedness at 99% in the third comparison 
showed that the asymptomatic group was significantly 
different from the clinical symptoms (p=0.001). Compar-
ing the ALT variable among the 3 control, asymptomatic, 
and symptomatic groups revealed the significant level of 
preparedness in the first comparison at 95% CI. However, 
the control group was not significant with the asympto-
matic group (p=0.150). 

The significance level obtained in the second compari-
son showed that at 99% level of confidence, there was a 
significant difference between the control and symptomat-
ic groups statistically (p=0.011). A significant level of 
preparedness in the third comparison showed that 99% of 
the asymptomatic group had a significant difference with 
the clinical symptoms (p=0.013). Also, the Mann-Whitney 
test was applied to compare the HBV viral load variable 
between the asymptomatic group and clinical symptoms 
group. A significant level of preparedness in the compari-
son revealed that 99% of the asymptomatic group had a 
significant difference with the clinical symptoms 
(p=0.001), and the HBV viral load variable in the asymp-
tomatic group was lower than that in the group with clini-
cal symptoms. 

The Spearman correlation coefficient was applied to 
measure the relationship between the fold-change of miR-
122 and ALT (Fig. 1), by which a direct relationship was 
found between them (p=0.001, r=0. 89). 

The Spearman correlation coefficient was applied for 
investigating the relationship between fold changes of 
miR-122 with HBV viral load (Fig. 2). The findings re-
vealed a positive correlation between these 2 variables 

(p=0.001, r=0.92). 
 
Discussion 
Chronic HBV infection is a factor that may change the 

expression of a miRNA molecule. This infection can par-
ticularly alter the liver-specific expression patterns of 
miRNA. These changes can lead to disease progression 
and persistent chronic infection. Elucidating these varia-
tions is of great assistance in explaining the CHB infection 
mechanism. On the other hand, it develops new markers 
for molecular diagnosis and evaluation of the efficiency of 
antiviral treatments. 

In this study, 2 groups of patients (ie, asymptomatic and 
chronic HBV infected) showed an increase in miR-122 
levels. The most popular miRNAs are found in the liver 
and are of high importance in determining the biological 
and clinical functions. According to the report of re-

Table 1. Descriptive and Serological Characteristics of the Participants in 3 the Studied Groups  

*P value 
 

MiR-122 fold- 
change 

ALT median 
(U/L) 

Viral load median 
(copies/ ml) 

Anti-HBc HBsAg>6 
months 

Age   mean 
(years) 

Group 

- - 16.25±5.6 
 

- - - 37.3±6.5 Control 

0.013 
 

1.57±0.05 19.23±9 7.20×103±162 + + 39.3±6.9 Asymptomatic 
 

0.011 2.75±0.08 85.5±18.5 2.74×105±548 + + 38±8.14 Symptomatic 
* Comparing the fold-change of the miR-122 variable between each pair of groups. 

 

 
Fig. 1. Scatter Plot of the 2 Variables Folds change of miR-122 and 
ALT. 

 
Fig. 2. Scatter Plot of the 2 Variables Folds Change of miR-122 and 
HBV Viral Load. 
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searchers, the expression of miR-122 in serum, as a mark-
er of tissue damage of liver, shows good specificity and 
sensitivity in detecting patients with chronic HBV infec-
tion (9-12). Zhou (2011) reported an increase in the level 
of serum miR-122 level in patients with liver cancer and 
chronic HBV infection (8). According to this researcher, 
measuring the miR-122 expression levels can serve as a 
biomarker and an indicator of the disease progression 
from CHB to HBV and HCC.  

Predicting the risk of disease progression in CHB pa-
tients plays an important role. A direct relation has been 
reported between the level of miR-122 and HBs antigen, 
which is an indicator of viral translation. In this regard, 
miR-122 levels can be an important indicator for progress-
ing stages of the disease (9). Based on the obtained re-
sults, the fold change of miR-122 between each pair of 
groups was significantly different. Of course, the results 
of previous works revealed test group has an important 
role in the miR-122 expression level. For instance, Jian 
Zhou et al (6) reported a decrease on miR-122 expression 
levels in patients with hepatitis B with HCC compared 
with patients with CHB. 

Similar to the findings of this study, in a previous study 
in rodents, it was reported that liver injury induced by 
chemicals or alcohol leads to the enhanced level of plasma 
miR-122. This increase occurs before the increase in ALT, 
which is widely used as liver function marker (10). Ding 
et al reported a correlation between the miR-122 profiles 
levels and serum ALT levels in acute hepatotoxicity in 
humans compared with HCC-associated liver damage by 
HBV (13). Also, Farid et al reported that in human liver 
transplants a miR-122 level was significantly increased 
before and during acute transplant rejection (14).  In an-
other study, serum miR-122 was detected as a potential 
biomarker for liver damage. Moreover, an excellent corre-
lation was observed between plasma miR-122 and the 
necroinflammatory activity of HBV (11, 12). 

Xianliang Hou et al reported that miR122 is positively 
correlated with ALT level and HBV DNA in patients with 
CHB and asymptomatic HBsAg carriers. Xing et al ex-
tracted a Positive correlation between expression of (miR-
29 and miR-122) and HBV DNA in patients with chronic 
hepatitis (3). In line with this study, we identified a posi-
tive correlation between the expression of HBV DNA and 
miR-122 in patients with CHB.      

    
CONCLUSION 
Briefly, a statistically significant relationship was found 

between an increase in the expression level of miR-122 
and the occurrence of liver damage in patients with CHB. 
The detection of miR-122 can provide useful information 
for assessing the association between liver injury and 
HBV infection. The results showed that ALT levels are 
unchanged, especially in asymptomatic patients. However, 
further studies and more samples are needed for this pur-
pose.  
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