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ABSTRACT

Aim: We aimed to investigate the prevalence of Human Bocavirus (HBoV) isolates among Iranian patients suffering
from acute gastroenteritis.

Background: Human Bocavirus is a new parvovirus that has been identified in association with gastroenteritis. Limited
data are available about HBoV in Iran.

Patients and methods: Viral DNA was extracted from all 294-stool samples. HBoV DNA was detected in extracted
samples by polymerase chain reaction (PCR) amplification of a 354 bp of noncapsid protein 1 (NP1) gene. In addition,
all samples were also subjected to a nested PCR to amplify a 455 bp of nonstructural 1 (NS1) gene.

Results: The main clinical symptoms among HBoV positive patients were diarrhea (77.7%), fever (62.9%), vomiting
(55.5%), and anorexia (59.2%). NP1 PCR was positive in 8 samples (2.72%), NS1 was positive in 16 patients (5.44%)
and 3 samples had positive results in both regions (1.02%).

Conclusion: Our results suggest that HBoV could be considered as one of the important etiologic agents of acute
gastroenteritis cases in Iran.
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Introduction

Viruses, bacteria and parasites can cause
gastroenteritis. Molecular epidemiology of enteric
viruses in patients with acute gastroenteritis was
previously investigated in Iran. The results
showed Norovirus, Adenovirus and Sapovirus are
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responsible for 4 to 9 percent of sporadic
gastroenteritis cases (1-4).

Human Bocavirus (HBoV) was firstly detected in
2005 (5). This virus was first discovered in children
with respiratory tract illness but also has been detected
in stool samples from children with gastroenteritis (5,
6). Recently, several genotypes of this parvovirus,
HBoV genotype 2 (HBoV2), genotype 3 (HBoV3)
and genotype 4 (HBoV4) were discovered that were
closely related to HBoV (7, 8). HBoV2 was firstly
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detected in stool samples from children with flaccid
paralysis in Pakistan (9) and followed in other
countries. HBoV3 was detected in Australia (10) and
HBoV4 was identified in stool samples from Nigeria,
Tunisia and United States (11). Previous reports are
demonstrated that there is a close taxonomic
association between HBoV and bovine parvovirus,
that it causes gastrointestinal disorders in cattle (12,
13). Bocaviruses like other parvoviruses are
predominantly resistant to heat and detergent
inactivation and due to this fact they could be stable in
stool samples for long times (14). Distribution of
HBoV infections is different during various seasons,
and the highest prevalence is related to cold seasons
(15). Due to considered persistence of HBoVs to
different environmental factors and detergent material
(16, 17), it is possible that fecal-oral transmission, in
addition to transmission via respiratory droplets, could
be important in interpreting the previous observations
(6). The aim of this study was to determine the
prevalence of HBoV infection and its dominant
genotypes among Iranian patients with acute
gastroenteritis.

Patients and Methods

From May 2008 to June 2010, 294 stool samples
were collected from patients referred to Taleghani
Hospital, Shohadaye Tajrish hospital, Mofid
children’s hospital and children clinical center in
Tehran, Iran. Samples were obtained from all age
groups comprised of 227 children (<18 years of age,
77.2%, 132 male, 95 female) and 67 adults (>18
years of age, 22.8%, 36 male, 31 female). Informed
consent was taken from all children’s parents or
adult patients and the study protocol was reviewed
and approved by the ethics committee at the
Gastroenterology and Liver Diseases Research
center. DNA was extracted from stool samples using
the QlAamp DNA Mini kit (QIAGEN, Hilden,
Germany). HBoV DNA was detected in extracted
samples by polymerase chain reaction (PCR)
amplification of a 354 bp of noncapsid protein 1

(NP1) gene using primers 188F and 542R as
reported previously (5). In addition, all samples were
also subjected to a nested PCR as described by
Kapoor et al, to amplify a 455 bp of nonstructural 1
(NS1) gene (3). The BigDye Terminator v3.1 cycle
sequencing kit (Applied Biosystems, Foster City,
CA, USA) was employed for sequencing. All
sequences were analyzed bidirectionally. To
compare the frequency clinical symptoms between
the HBoV positive and negative patients we
conducted chi-square tests. Quantitative
characteristics of the study population such as age
were compared using student’s t-test. All statistical
analyzes were performed using SPSS version 20

software (IBM SPSS Statistics, Chicago, IL, USA).

Results

Overall, of the 294 patients tested, 27 samples
(9.18%) were positive (13 male and 14 female).
Higher rate of positive result was observed in
children group (24 of 227, 10.57%) in comparison
with adult group (3 of 67, 4.48%) but this difference
was not statistically significant (p=0.129 by 2 test).
Higher rate of infection were observed during
autumn and winter seasons (16 cases). The main
clinical symptoms among HBoV positive patients
were diarrhea (77.7%), fever (62.9%), vomiting
(55.5%), and anorexia (59.2%). Four HBoV positive
patients reported cough and rhinorrhea accompanied
with  gastroenteritis symptoms (14.8%). No
statistically difference in the prevalence of clinical
symptoms between HBoV positive and negative
patients was observed. NP1 PCR was positive in 8
samples (2.72%), NS1 was positive in 16 patients
(5.44%) and 3 samples had positive results in both
regions (1.02%). NP1 PCR products of 10 samples
and NS1 products of 17 samples were subjected to
direct sequencing. Phylogenetic analysis of NS1
nucleotide sequences revealed that 3 patients
infected with HBoV genotype 1 (HBoV), 13 patients
infected with HBoV2 and one patient infected with
HBoV3 (Figure 1).
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Figurel. Phylogenetic analysis of the partial nucleotide
sequences of non structural protein 1 (NS1) from Iranian isolates
in comparison with different human Bocavirus genotypes. Three
HBoV sequences (labeled with black squares), thirteen HBoV2
sequences (indicated with black triangles) and one HBoV3
sequence (labeled with black circle) were analyzed with thirty
tree HBoV sequences of genotypes 1 to 4 (HBoV to HBoV4)
available from GenBank as reference genes. Nucleotide
sequences were aligned using CLUSTAL X software
(www.clustal.org) and compared with corresponding regions of
reference sequences from the GenBank database, genetic
distances were calculated by a Kimura two parameter algorithms
and phylogenetic trees were constructed by neighbor joining (NJ)
method. These analyses were performed using the Molecular
Evolutionary Genetics Analysis (MEGA) program, version 3.1
(www.megasoftware.net). The reliability of phylogenetic trees
was confirmed by the bootstrap-resampling test (n=1000).
Bootstrap values >70% are presented at the branching points.
BPV: Bovine parvovirus; MVC: Minute virus of canines; B19:
human parvovirus B19. B19 was used as the out-group.
Sequences generated in the present study were submitted to
GenBank under accession numbers: JF507199-JF705208 for
(NP1) and IN091176-NJ091191 for (NS1).
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NP1 and NSI nucleotide sequences were highly
conserved and no differences in nucleotide
sequences of NP1 gene (354 bp) were observed
between Iranian isolates, except one isolate.
Nucleotide identity of Iranian HBoV NS1 sequences
(435 bp) with other HBoV reference sequences
(accession numbers were indicated in the figure 1)
was 99%-100%. On the other hand, HBoV2 NSI1
sequences share 97.4%-98.2% nucleotide sequence
identity and 98.5%-99.2% deduced amino acid
sequences identity with other HBoV2 reference
isolates and 79.6%-81.5% nucleotide identity and
87.2%-91.8% deduced amino acid sequence identity
with HBoV prototypes. Only one isolate was
classified as HBoV3 based on phylogenetic analysis
of NS1 region and this isolate showed 99.6%, 90.2%
and 80% nucleotide sequence identity and 100%,
96.5% and 89.5% deduced amino acid sequence
identity with HBoV3, HBoV and HBoV2 reference
sequences, respectively.

Discussion

Human Bocavirus (HBoV) is considered as
major agent of several respiratory tract diseases.
However, there are several reports that showed a
relationship between HBoV and gastrointestinal
disorders. To clear this relationship and due to the
fact that the prevalence and molecular
characteristics of HBoV in Iranian patients with
acute gastroenteritis has not been well studied, we
carried out a molecular detection and phylogenetic
study of HBoV in Iran.

The present study identified a 9.18% HBoV
DNA detection rate in children and adults with acute
diarrhea in Tehran, Iran, during May 2009 to June
2010. According to the results of present study,
Human Bocavirus (HBoV) was detected in 27
(9.18%) of 294 patients with acute gastroenteritis.
Nucleotide sequences of NP1 and NS1 genes were
highly conserved between Iranian isolates. The study
population was comprised of children and adult
groups but the number of adult patients was lower
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than children group (67 versus 227 patients). The
number of HBoV positive patients in the adult group
was also less than children (4.48% vs. 10.57%). This
may be due to fewer adults referral to hospitals or
clinical centers especially when they don’t face with
severe symptoms of gastroenteritis. Therefore, the
study may underestimate the rate of HBoV infection
among Iranian adult patients with acute
gastroenteritis and it is necessary to perform further
studies with larger adult populations to determine
more accurate rate of HBoV infection among them.

Previous reports of HBoV prevalence around
the world showed a variation from 1.5% to 19%
(8, 18-21). In Iran, there were only two reports
about HBoV infection. Naghipour et al. studied on
261 Iranian children with acute respiratory
illnesses under 5 years of age in Rasht (a city
located in north of Iran) during the winter of 2003
to 2004 and found HBoV positivity in 8% of
studied children (22). Another study with lower
sample size was performed by Nadji and his
colleagues on 50 exacerbated asthma cases, 83
cases with acute respiratory illnesses and 47
patients with acute gastroenteritis and they
reported 6%, 7.2% and 12.8% HBoV positivity in
the studied groups, respectively (23).

We found some data from prevalence of other
enteric viruses among Iranian patients with
gastroenteritis. Nadji et al. in 2010 performed a small
scale study on 47 stool samples of patients with
gastroenteritis and reported that Norovirus and
Sapovirus are found in 21.3% and 2.1% of samples
(24). Our previous work has demonstrated that two
genotypes (GI and GII) of Norovirus are involved in
9.8% of acute gastroenteritis cases (4). In another
study among Iranian patients with acute
gastroenteritis, we demonstrated that Sapoviruses
could be responsible for 11.9% of acute
gastroenteritis cases (2).

Higher rate of HBoV infection was detected in
cold seasons in comparison with warm seasons of
the year but this difference was not statistically
significant. Although, Susanna et al. reported the

seasonal epidemiological profile of HBoV with
the highest incidence in fall and winter (25), but
some other studies couldn’t find any obvious
seasonal pattern (18, 23). The difference between
results could be due to different sample collection
periods and the age groups studied. The most
common clinical symptoms of the disease in
HBoV positive patients were diarrhea, fever,
vomiting and anorexia. No significant differences
in the rate of gastroenteritis symptoms were found
between HBoV positive or negative patients, as
well as between HBoV positive children and
adults groups. HBoV nucleotide sequences of NP1
and NS1 genes are highly conserved and very low
nucleotide or deduced amino acid sequence
variability was observed between Iranian isolates,
especially within HBoV1. Previous studies also
reported low nucleotide sequence variability
among HBoV1 isolates from different parts of the
world. Kapoor et al. proposed that HBoV1
evolved more recently than other HBoV genotypes
(11). It seems that different genotypes of HBoV
are widespread in the world.

Our results suggest that different HBoV
genotypes are circulating among Iranian patients
and they must be considered as one of the
etiologic agents of acute gastroenteritis cases in
Iran. To confirm pathogenicity of HBoV in acute
gastroenteritis further studies on mucosa biopsy
samples from patients with disease, are suggested.
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