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Background: Viruses are one of the major reasons of gastrointestinal disease worldwide, and commonly infect children less than five
years of age in developing countries.

Objectives: The current study aimed to determine the frequency of adenoviruses, rotaviruses and noroviruses among diarrhea samples
collected from infants of Zabol, south-east of Iran. This study is the first investigation of adenoviruses, rotaviruses and noroviruses among
diarrhea samples in Zabol.

Patients and Methods: In this study, eighty-two diarrhea stool samples were collected from infants aged <1to 12 months admitted to the
hospital, internal laboratory and central laboratory of Zabol, Iran. All samples were subjected to the rapid immunochromatography assay.
Results: The results showed that the frequency of rotaviruses, adenoviruses and noroviruses among infants with diarrhea were 70.20%,
20.30% and 9.50%, respectively. There were 50 subjects aged one to five months and 2 subjects aged nine to twelve months. The results of
geographical distribution showed that the number of infants living in rural and urban areas with these viruses were 50 and 32, respectively.
Rotaviruses were most common in rural and urban infants with 42 and 10 cases, respectively. Regarding the feeding patterns of infants
with diarrhea, mixed feeding and breast feeding were found in 51 and 31 cases, respectively.

Conclusions: In conclusion, the results of our study showed that the major viral pathogens that caused infantile diarrhea in Zabol city
were rotaviruses followed by adenoviruses and noroviruses. The results of our study can useful for prosperous control of infantile diarrhea.

Keywords:Noroviruses; Rotavirus; Adenoviruses; Infantile Diarrhea

1. Background

Diarrhea is the second leading cause of death for chil-
dren less than five years of age worldwide (1). Despite ef-
forts in the past two decades that have resulted remark-
able progress in reducing mortality, diarrhea in children
still remains to be a health problem in developing coun-
tries. Different types of microbes or parasites can cause
diarrhea yet viruses are often the causative agents. Vi-
ruses are a cause of gastrointestinal disease worldwide
and commonly infect children less than five years of age
in developing countries (2). Approximately 10% of all diar-
rhea-causing viruses are retroviruses (1).

Rotaviruses are double stranded RNA viruses and be-
long to the family of Reoviridae that is comprised of seven
serogroups (A-G). Rotaviruses are the leading cause that
bring about diarrhea hospitalization amongst children
worldwide (3). Retroviruses are responsible for deaths
of more than two million hospitalized patients and ap-
proximately 611000 childhood deaths worldwide annu-
ally, mostly from developing countries (4, 5). The clinical

manifestations of rotaviruses alter from asymptomatic
infection to severe and serious, dehydrating diarrhea
with vomiting that may be deadly (6, 7). Rotaviruses are
broadcasted by close contact, particularly through fecal-
oral route and the respiratory track (8, 9). Widdowson et
al. (10) reported that rotavirus infections are the primary
cause of serious gastroenteritis in infants around the
globe.

Adenoviruses belong to the family Adenoviridae. There
are four genera: Mastadenovirus, Aviadenovirus, Atadenovi-
rus and Siadenovirus. Adenoviruses are amongst microor-
ganisms that bringing about severe diarrhea specifically
in infants and young children (11, 12). Adenovirus infec-
tions in children have a wide range of clinical appearanc-
es and illness syndromes with various degrees of acute-
ness. Many of these infections cannot be diagnosed based
on clinical criteria.

Noroviruses are from the family Caliciviridae, character-
ized by a single-stranded, positive-sense, polyadenylated
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RNA genome that contains three open reading frames
(ORFs). Noroviruses can lead to gastroenteritis in hu-
mans. Human noroviruses have been identified as the
most significant cause of nonbacterial, serious gastro-
enteritis in all age groups. Noroviruses commonly infect
children less than five years of age, specifically infants
with less than 12 months of age (13, 14).

Determining the frequency of these viruses can be use-
ful because it will assist us with disease control and se-
lection of particular treatment and protocols specific for
adenoviruses, rotaviruses and noroviruses.

2. Objectives

The current study aimed to determine the frequency of
adenoviruses, rotaviruses and noroviruses among diar-
rhea samples collected from infants of Zabol, Southeast-
ern Iran.

3. Patients and Methods

3.1. Sample Collection

In this study samples were collected from the Hospital,
Internal Laboratory and Central Laboratory of Zabol city
(Iran). Eighty two diarrhea samples were collected from
infants aged between less than one and twelve months.
All samples were collected during the winter period (Jan-
uary to March) of the year 2013.

3.2. Patients Data Collection

The following demographic data were recorded for
each patient; age, geographical region, gender and feed-
ing pattern.

3.3. Immunochromatography Test

Immunochromatographic assays are quick strip-based
immunoassays whose physical instruction depends on
the migration of micro or nanoparticles along a mem-
brane. Results are qualitatively based on Yes/No answer.
In this study, for the immunochromatography assay, ad-
enoviruses, rotaviruses and noroviruses were used from
cassettes (Biofocus, Korea). Positive results were indi-
cated by two red lines for the control and assay. The stool
samples were examined via the immunochromatograph-
ic test for adenoviruses, rotaviruses and noroviruses. This
assay was based on the use of a homogenous membrane
system with colloidal gold particles. The fecal sample was
diluted in dilution buffer. A nitro cellulose membrane
was sensitized with antibodies directed against adeno-
viruses, rotaviruses and noroviruses. The assay was per-
formed by methods described by Weitzel et al. (15).

4. Results

The results showed that the distribution of rotavirus-
es, adenoviruses and noroviruses among infants with

diarrhea were 70.20%, 20.30% and 9.50%, respectively
(Figure 1). The results indicated that there were 22, 50, 8
and 2 infected cases in the age groups of <1, 1-5, 5-9 and
9-12 months (Table 1). The results indicated that the most
effected age group was the one to five-month old group
with a total number of 50 patients followed by less than
one-month group with 22 patients. The geographical
information of the infants with diarrhea is indicated in
Table 2. These results showed that most cases of viral di-
arrhea that were caused by rotaviruses (34 infant), noro-
viruses (27infant)and adenoviruses (21infant) belonged
to rural areas. Overall there were 32 and 50 infants from
urban and rural areas, respectively. Regarding the rela-
tionship between rotaviruses, adenoviruses, and noro-
viruses with feeding methods, the results showed that
viral diarrheal infections among mixed feeding infants
and breast-feeding were 51 and 31, respectively (Table 3).
Among breast-feeding infants, rotaviruses, noroviruses,
and adenoviruses were found in 14, 12, and 5 cases, re-
spectively. Among mixed feeding infants rotaviruses,
noroviruses, adenoviruses were found in 20, 15 and 16,
respectively.
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Figure 1. Distribution of Various Viruses Among Infants With Diarrhea

Table 1. Viral Diarrheal Isolates Distribution

Age Group, Mon <1 1-5 5-9 9-12
Rotaviruses
Male 9 6 1 0
Female 7 8 2 1
Noroviruses
Male 3 1 1 0]
Female 0 1 1 0
Adenoviruses
Male 1 5 2 1
Female 2 9 1 0
Total 22 50 8 2
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Table 2. Distribution of Viruses Based on Geographical Distribution of Infants

Type of Virus Rotaviruses Noroviruses Adenoviruses Total
Distribution of Infection
Urban Infant Number 10 16 6 32
Rural Infant Number 24 1 15 50
Total 34 27 21 82
Table 3. Distribution of Viruses Based on the Feeding Patterns of Infants
Type of Virus Rotaviruses Noroviruses Adenoviruses Total
Distribution of Infection Based on Feeding
Breast Feeding Number 14 12 5 31
Mixed Feeding Number 20 15 16 51
Total 34 27 21 82

5. Discussion

Our findings were in accordance with that of Elhag et
al. (16). They reported that from 99 cases of viral diarrhea,
83.8% were due to rotaviruses while 16.2% were due to ade-
novirus. Motamedifar et al. (17) investigated the frequen-
cy of rotavirus and adenovirus gastroenteritis among
children in Shiraz, Iran. Rotavirus was identified in 347
patients out of 827 (42%), adenovirus was detected in 76
(9%) of the samples and 34 (4%) patients had rotavirus-
adenovirus co-infection. Diarrhea was the most common
symptom in viral infected patients (17). Sai et al. (18) stud-
ied the epidemiology and clinical features of rotavirus
and norovirus infection among children in Ji'nan, China.
They reported that of the 767 specimens, 263 (34.3%) were
positive for rotavirus and 80 (10.4%) were positive for
norovirus. Tran et al. (19) assayed the prevalence of rotavi-
rus, adenovirus, norovirus and astrovirus infections and
co-infections among hospitalized children in Northern
France. The results of this study showed that the overall
rates of prevalence for rotavirus, norovirus, adenovirus
and astrovirus were 21,13, 5 and 1.8%.

Moyo et al. (20) investigated the prevalence of entero-
pathogenic viruses and molecular characterization of
group Arotavirus among children with diarrhea in Dares
Salaam Tanzania. They reported that the prevalence of
rotavirus, norovirus, adenovirus and astrovirus was 18.1%,
13.7%, 2.6% and 0.4%, respectively. In most cases (62.1%),
viruses were detected in children aged 7-12 months.
Similar to our study, the results of all mentioned studies
also confirmed the high prevalence of rotavirus among
other viruses in children with infection. Kosek et al. (21)
reviewed 60 studies on diarrhea morbidity and mortality
published from 1990 to 2000. They concluded that diar-
rhea accounts for 21% of all deaths in children younger
than five years of age and brings about 2.5 million deaths
per year; while diarrhea morbidity has remained with-
out change. Our results regarding feeding patterns were
in agreement with those illustrated by Ahmed et al. (22).
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They found that vomiting was meaningfully higher in ro-
taviruses diarrhea as compared to non-rota diarrhea.

The rapid immunochromatography test is easy to carry
outatalow cost,and can be an optimum method in place
of the latex test for distinguishing adenoviruses, rotavi-
ruses and noroviruses and rapid immunochromatog-
raphy test (ICGT) exhibited an excellent consent with
enzyme immuno assay (EIA) and reverse transcription
polymerase chain reaction (RT-PCR) (23). The frequency
of illnesses due to rotaviruses is alike in children of both
developed and developing countries. However, mortality
from this infection is higher in children of developing
countries, perhaps due to factors, such as poorer access
to hydration therapy and a greater prevalence of un-
dernourishment (23). Lee et al. (23) estimated that 1200
children die from rotavirus-associated illnesses each day;,
and 82% of these deaths occur in children of poor coun-
tries. The portion of diarrhea deaths associated with
rotaviruses can intensify, given that this pathogen is fre-
quently transmitted among people and it is troublesome
to control through improving sanitation and hygiene.
This assumption is affirmed by information from Mexico,
exhibiting that although dying from diarrhea decreased
considerably from 1989 to 1995, the decline was less ob-
vious for the winter season in children < 2 years of age,
whose disease had the epidemiological characteristics of
rotavirus diarrhea (24).

Dalgic et al. (25) illustrated that the manifestation of
this infection usually collaborated with rotaviruses gas-
troenteritis involving vomiting, diarrhea, fever, lethargy
and dehydration, as well as reduced oral intake. Rotavi-
ruses gastroenteritis is possibly linked to high fever and
therefore, typical febrile seizures are likely to occur (26).
It has been suggested that fever is a noticeable clinical
sign of rotaviruses diarrheal infection by the study of
Ahmed et al. (22) who found fever in 58.4% of infants with
rotavirus diarrheal infections. The grade of fever was clas-
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sified as “mild” (37.7-38.5°C), “moderate” (38.6-39.5°C) and
“severe” (> 39.6°C) according to the description of par-
ents and temperature register of the out-patient depart-
ment and hospitalized patients. This study showed that
mostinfants ( <12 months)were infected by viral enteric
pathogens and the major viral pathogens causing diar-
rhea in infants of Zabol city were rotaviruses followed by
adenoviruses and noroviruses. This study highlights the
need for uninterrupted monitoring of viral pathogens
for prosperous treatment and control of diarrhea in in-
fants. We suggest that future studies should be done dur-
ing one year and results should be interpreted based on
each season.

In conclusion, rotaviruses, adenoviruses and norovi-
ruses are significant causes of viral diarrhea in many
countries specially developing countries and have led to
extensive mortality of children in the past decade. None-
theless, diarrhea, as a disease with costly treatment, has
great impact on the government’s financial plan thus
determining the causative agents is vital for health pol-
icy decision makers. Currently there is a neglect of virus
detection assays in clinical laboratories due to lengthy
detection procedures, and this has led to unnecessary
antibiotic therapy. However, as indicated by the results
of this study and previous reports viral screening for ro-
taviruses, adenoviruses and noroviruses particularly for
children less than five years old, appears to be essential.
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