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 Background: Chronic hepatitis B virus (HBV) infection is common worldwide. Follow-up of patients by the use of non-inva-
sive techniques may be valuable in clinical practice. The aim of this study was to investigate serum galectin-3 
(GAL-3) levels for monitoring disease status in children with chronic HBV infection.

 Material/Methods: Thirty-two patients with chronic hepatitis B (CHB), 30 inactive HBV carrier patients, and 30 matched healthy 
controls were enrolled in the study. We performed basic laboratory tests: serum glucose, albumin, alanine ami-
notransferase (ALT), aspartate aminotransferase, gamma-glutamyl transferase (GGT), total bilirubin, prothrom-
bin time, and activated partial thromboplastin time. In addition, serum GAL-3 levels were measured by ELISA 
technique.

 Results: Significantly higher serum GAL-3 levels (16.5±3.6, 1.1±0.3, 0.7±0.5 ng/ml, respectively, p<0.001) and ALT lev-
els (80.2±30.6, 26.8±12.6, 28.1±4.4 IU/L, respectively, p<0.001) were found in the CHB group compared with 
the inactive carriers and the control groups. There were no significant differences in ALT levels and GAL-3 lev-
els or between inactive HBV carriers and the control groups (p>0.05, for each). Significantly higher GGT levels 
were found in the CHB group (51.3±27.5 IU/L) compared with the inactive HBV carriers (35.7±10.1 IU/L) and 
the control group (31.3±9.5 IU/L) (p<0.001, and p=0.004, respectively). A significant correlation was found be-
tween GAL-3 and ALT levels in the CHB group (r=0.82, p<0.001).

 Conclusions: Our results suggest that serum GAL-3 level may be a beneficial indicator of chronicity in hepatitis B infection 
in children.
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Background

Chronic hepatitis B virus (HBV) infection is one of the most 
common and serious infections worldwide. According to the 
World Health Organization, approximately two billion people 
have been infected with HBV and more than 240 million of 
them suffer from chronic HBV infection. Chronic HBV infec-
tion may be complicated by cirrhosis, hepatocellular carcinoma 
(HCC), and end-stage liver disease [1–3]. All children with HBV 
infection should be monitored by physicians due to the risk of 
progression to chronicity, cirrhosis, and HCC. Progression to 
chronicity and development of cirrhosis or hepatocellular car-
cinoma can be detected by invasive methods such as liver bi-
opsy. Therefore, monitoring these patients with non-invasive 
techniques has considerable clinical importance [4].

Galectins belong to a family of proteins that bind terminal ga-
lactose residues on macromolecules. Galectin-3 (GAL-3) is a 
30 kDa protein that is important in many activities of malig-
nant behaviors, including cancer cells and development of fi-
brosis [5,6]. GAL-3 may be important in the pathogenesis of 
liver fibrosis, as the previous literature suggest that the lack 
of GAL-3 may be associated with resistance to liver fibrosis 
development [6]. Recently, some experimental disease mod-
els suggested that GAL-3 was associated with the develop-
ment of chronic liver disease secondary to inflammatory or 
toxic insults. Moreover, GAL-3 may be a potential target for 
treatment modalities [6].

GAL-3 can stimulate the production of some cytokines and 
chemokines via CD98 through interactions with macrophages. 
GAL-3 may play an important role in sustaining of HBV replica-
tion and may contribute to pathologic processes that resulted 
in chronic status in HBV infection. GAL-3 may stimulate fibro-
genesis by decreasing IL-10 production. [7,8]. Based on these 
data GAL-3 was found to be crucial for promoting inflamma-
tion that may contribute in the progression of chronic infec-
tion and development of liver fibrosis [9]. Thus, GAL-3 may be 
useful for monitoring the chronicity in different phases of HBV 
infection. To our knowledge, there is no study regarding GAL-
3 levels in children with CHB.

In this study, we investigated serum GAL-3 levels in children 
with CHB compared to inactive HBV carrier patients to help 
us understand whether GAL-3 levels may be beneficial for dis-
crimination and monitoring of HBV chronicity.

Material and Methods

Study population

Thirty-two patients with chronic hepatitis B (CHB) with no anti-
viral treatment and 30 inactive HBV carrier children with hepa-
titis B were followed up between July 2013 and December 2013. 
Thirty age and gender matched healthy subjects were recruited 
as the control group. Patients with chronic hepatitis B were de-
fined by the following criteria: 1) positive serum hepatitis B sur-
face antigen (HBsAg) lasting at least 6 months prior to obtaining 
of blood samples; and 2) for hepatitis B e antigen (HBeAg) pos-
itive patients [serum HBV DNA level ³20 000 IU/ml and serum 
ALT level ³1.5×upper limit of normal values (ULN); for HBeAg 
negative patients, serum HBV DNA ³2000 IU/ml and serum ALT 
³1.5×ULN]. Inactive HBV carrier patients were defined by the fol-
lowing criteria: 1) positive serum HBsAg from at least 6 months 
prior to obtaining of blood samples; 2) serum HBV DNA level 
<2000 IU/ml and serum ALT levels <ULN; and 3) negative serum 
HBeAg [10]. Control subjects were recruited from children who 
applied for routine check-up or elective surgery such as hernia 
repair or circumcision. Control subjects had no abnormal liver 
function or hepatitis B tests, and no history or findings of any 
systemic disease. The basic laboratory tests of all subjects in-
cluding serum glucose, albumin, alanine aminotransferase (ALT), 
aspartate aminotransferase (AST), gamma-glutamyl transferase 
(GGT), total bilirubin (TBIL), prothrombin time (PT) and activated 
partial thromboplastin time (aPTT) were recorded.

Patients that were under 2 years or older than 18 years of age 
were excluded from the study. Patients that received hepato-
toxic drugs or had other causes of acute or chronic hepatitis 
(Wilson disease, autoimmune hepatitis, a1-antitrypsin defi-
ciency, metabolic disease and co-infection or superinfection 
of hepatitis D virus infection and hepatitis C infection) were 
also excluded.

Informed consent was obtained from parents or legal guard-
ians of the subjects and the study protocol was approved by 
the local ethics committee.

Biochemical analyzes

Serum glucose, albumin, ALT, AST, GGT, TBIL, PT, and aPTT were 
measured by enzymatic colorimetric method using an Abbot 
ARCHITECT C16000 (Illinois, United States). Basic laborato-
ry tests were performed in the central biochemical laborato-
ry of our hospital.

Measurement of serum GAL-3

Serum GAL-3 levels were measured by using a commercial 
quantitative enzyme-linked immune sorbent assay (ELISA) 
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(Eastbiopharm Company, Hangzhou, China) according to the 
manufacturer’s instructions. Serum GAL-3 levels were shown 
as ng/ml. The lowest mean detection limit for GAL-3 level was 
0.015 ng/ml.

Statistical analysis

All data were evaluated by using SPSS (Statistical Package for 
Social Sciences) 16.0 program for Windows. Data were shown 
as the mean ± standard deviation. Categorical variables were 
given as counts and percentages. Kolmogorov-Smirnov test 
was used to examine distribution pattern of the data. Analyses 
of variance test followed by post hoc Scheffe test was used 
to compare three independent groups. Pearson’s correlation 
analysis was used to check correlations between numerical 
data. A p-value of less than 0.05 was accepted as statistical-
ly significant.

Results

The study group included 32 CHB patients (19 Male /13 
Female), 30 inactive HBV carrier patients (16 Male / 14 Female) 
and 30 healthy children (16 Male /14 Female). The age was 
11.7±3.0 years in the CHB group, 12.3±2.5 years in the inac-
tive HBV carrier group, and 11.7±2.7 years in the control group. 
Demographic characteristics including age, gender, body mass 
index, and laboratory test results of CHB, inactive HBV carrier, 
and the control groups are summarized in Table 1. Significantly 

higher serum GAL-3 levels were found in the CHB group com-
pared with HBV carrier and the control groups (16.5±3.6 ng/ml, 
1.1±0.3 ng/ml, 0.7±0.5 ng/ml, respectively, p<0.001) (Figure 1) 
and no significant difference was found in the GAL-3 levels of 
inactive HBV carrier and the control groups (p>0.05). Similarly, 
serum ALT levels (80.2±30.6, 26.8±12.6, 28.1±4.4 IU/L, respec-
tively, p<0.001) were found to be significantly higher in the 
CHB group than other groups (p<0.001) and no significant 
difference was found in the ALT levels of inactive HBV carrier 

CHB group (n=32) Inactive Carriers (n=30) Control group (n=30) p

Age (years)  11.7±3.0  12.3±2.5  11.7±2.7 NS†

Gender (M/F) 19/13 16/14 14/16 NS†

BMI  18.5±3.1  19.4±4.3  18.6±3.1 NS†

Serum galectin-3 (ng/ml) 16.5±3.6  1.1±0.3  0.7±0.5
<0.0001†, <0.0001‡, <0.0001§, 

<0.0001*

ALT (IU/L)  80.2±30.6  26.8±12.6  28.1±4.4 <0.0001†, 0.001‡, <0.0001§, NS*

Albumin (g/d L)  3.9±2.7  4.0±0.3  4.0±0.3 NS†

Glucose (mg/dL)  93.5±12.0  93.5±10.6  96.2±12.8 NS†

GGT (IU/L)  51.3±27.5  35.7±10.1  31.3±9.5 <0.0001†, 0.005‡, <0.0001§, NS*

PT INR  1.1±0.06  1.1±0.09  1.07±0.07 NS†

aPTT (IU/L)  28.3±3.0  31.2±7.6  30.1±8.1 NS†

Table 1. Demographic features and serum biochemical results of the study groups (mean ± standard deviation).

CHB – chronic hepatitis B; ALT – alanine aminotransferase; GGT – gama glutamyl transferase; aPTT – activated partial thromboplastin 
time; PT – prothrombin time; INR – International normalized ratio; NS – not significant. Differences, † between three groups; ‡ between 
CHB group and inactive carriers; § between CHB group and the control group; * between inactive carriers and the control group.

Figure 1.  Comparison of serum galectin-3 levels among chronic 
hepatitis B, inactive hepatitis B carriers and the control 
groups
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and the control groups (p>0.05). CHB group had significantly 
higher GGT levels (51.3±27.5 IU/L) compared with the inactive 
HBV carriers (35.7±10.1 IU/L) and the control group (31.3±9.5 
IU/L) (p<0.001, and p=0.004, respectively). No significant dif-
ferences were found in aPTT, INR, and serum albumin and glu-
cose levels between the three groups (p>0.05) (Table 1). There 
was a positive correlation between GAL-3 and serum ALT lev-
els in the CHB group (r=0.82, p<0.001). However, no correla-
tions of GAL-3 were found with serum albumin, glucose, GGT, 
aPTT, and INR values in the CHB, inactive HBV carrier, or the 
control groups (p>0.05 for each).

Discussion

In this study, we analyzed GAL-3 levels in different phases of 
HBV infections and healthy subjects by ELISA to investigate 
the possible benefit of GAL-3 as a diagnostic marker for chro-
nicity. The results of the present study indicated that, in pa-
tients with serologically-proven CHB, serum levels of GAL-3 
levels were significantly higher than those of inactive HBV car-
rier and healthy controls. In addition, GAL-3 levels were asso-
ciated with ALT levels.

CHB infection is a common infection worldwide and has some 
important clinical complications such as cirrhosis and HCC. 
Treatment decision is crucial for preventing cirrhosis and HCC. 
Treatment decision is based on ALT levels, HBeAg positivity, 
HBV DNA level, and liver histology. Family history of HCC, co-
existing liver diseases, and patient’s treatment history were 
also important points for treatment decision [10,11].

Inteleukin-10 (IL-10) is a cytokine which is produced by T helper 
type 2 cells. IL-10 has effect on inhibition of pro-inflammation 
cytokines, regulation of humoral immunity, and termination 
of inflammation [7]. An experimental autoimmune encepha-
lomyelitis model demonstrated that Gal-3 plays an important 
role in decreasing IL-10 production [8]. Decreasing IL-10 may 
contribute to the sustaining of HBV replication and may initi-
ate chronic HBV infection, which may direct fibrogenesis via 
inhibition of IFN-g secretion [7]. Although we did not measure 
IL-10 in our patients, GAL-3 may contribute to chronicity of 
HBV infection by decreasing IL-10. Measurement of IL-10 to-
gether with GAL-3 in children with hepatitis B may be a sub-
ject of further studies.

Histologic changes of liver can be shown by liver biopsy, 
which is an invasive technique. In addition to being an inva-
sive method, liver biopsy is a painful process and accuracy of 
biopsy depends on suitability of biopsy specimen and experi-
ence of pathologist. Although, some non-invasive techniques 
such as FibroScan have been suggested in order to predict to 
chronicity and fibrosis status of chronic CHB infection, these 

methods are still not validated [4,10,12]. In a multicenter study, 
FibroScan was shown to be useful for determining diagnos-
tic accuracy for cirrhosis, but not significant for fibrosis [13]. 
Therefore, further non-invasive methods are needed to pre-
dict entering chronic phase or development of complications 
with avoidance of liver biopsy.

Because of possible role of GAL-3 in the promoting of inflam-
mation and leading to chronic hepatitis, it can be accepted as 
a useful biomarker indicating liver inflammation and chron-
ic phase of CHB as a non-invasive technique. To the best of 
our knowledge, the presented study is the first that investi-
gates association between CHB infection and serum GAL-3 
levels in childhood.

GAL-3 has a carbohydrate recognition domain which is acti-
vated by the ligand interaction and has powerful affinity for 
b-galactosides. GAL-3 may contribute some cellular process-
ing which may result in fibrosis development, cancer progres-
sion, and tissue remodeling [14]. Moreover, galectins are ex-
pressed in immune cells such as activated macrophages, mast 
cells, and eosinophils. That’s why they may have acute and 
chronic immunologic effects such as production of some cy-
tokines and mediators as well as apoptosis and chemoattrac-
tion [15]. In a previous experimental study, lower collagen de-
position was shown in the Galectin-3–/– mice. Thus, inhibition 
of galectin may be used as therapeutic target in inflammato-
ry diseases [15,16].

The severity of the liver damage during the CHB infections 
was assessed by some biochemical markers including ALT, AST, 
GGT, alkaline phosphatase, bilirubin, serum albumin, and glob-
ulin levels [7]. In present study, ALT levels, which reflect ongo-
ing liver damage, were found to associate with GAL-3 levels 
in CHB group. Thus, GAL-3 levels may reflect disease activi-
ty in CHB patients. Similarly we found that higher GGT levels 
in CHB group. Higher GGT activities have also been reported 
in cholestatic liver disease, and other hepatic disorders relat-
ed to the biliary tract. In addition, previous studies have sug-
gested that increased levels of serum GGT indicated advanced 
liver fibrosis [17,18]. The results of our study showed no sig-
nificant positive correlation between serum GGT and GAL-3 
level. Probably, our finding related to lack of correlation be-
tween GGT and GAL-3 levels may be a reflection of hepatocyte 
injury due to CHB infection rather than cholestatic hepatitis 
in our patient group. This point also needed to be explained 
by further studies.

The pathogenesis of chronic HBV infection and how HBV in-
fection maintains its chronic persistent infection is not ful-
ly understood [19]. GAL-3 may contribute to the understand-
ing of the pathogenesis of chronic HBV infection. We believe 
that our results may be evidence for the role of GAL-3 in both 
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the inflammatory process and the development of chronici-
ty in CHB infections.

The main limitation of this study was the absence of a liver bi-
opsy. Serum IL-10 levels of our study population were unavail-
able which might increase the value of the results.

Conclusions

The present study demonstrated that GAL-3 may be benefi-
cial for predicting chronicity in childhood chronic HBV infec-
tion. Understanding the role of GAL-3 in HBV infections may 
contribute to the explanation of the pathogenesis of CHB in-
fections. Further investigates are needed to explain the pre-
cise mechanism(s) of GAL-3 in CHB infection.
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