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Abstract: Enteric viruses are important agents threaten both human and animal health. These viruses are usually 
transmitted via the fecal-oral route and are shed in extremely high numbers in the feces of infected individuals. This 
study was carried out to determine the prevalence of rotavirus and adenovirus infections among humans and animals 
in Najran region (a province located at the southwest of Saudi Arabia) and to identify the source of infection. A total 
of 92 and 88 stool samples were collected from children and lambs suffering from diarrhea, respectively.  All stool 
samples were tested with two antigen detection techniques; (ELISA) and RIDA QUICK Rotavirus/Adenovirus 
Combi for detection of rotavirus and adenovirus. The positive results were further confirmed by PCR. To identify 
the source of infection, five potable water samples were tested for both viruses by PCR technique. In children, the 
results showed that 8 samples were positive for rotavirus (8.69%), while 3 samples were positive for adenovirus 
(3.26%). In lambs, there were 4 positive samples for rotavirus (4.54%) while the adenovirus could not be detected in 
any of the samples. The viruses could not be detected in any water sample. This is the first study that shows the 
presence of enteric viruses in humans and animals in Najran and further investigations are needed to identify the 
source of infection. 
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1. Introduction 

Enteric viruses refer to an important, but diverse, 
group of viruses found in the intestinal tract of 
humans and animals (Theil, 1990; Wilhelmi et al., 
2003; Fong and Lipp, 2005). These viruses are the 
most common cause of childhood gastroenteritis over 
the world (Wilhelmi et al., 2003; Weitzel et al., 
2007).These viruses can be spread in the environment 
through groundwater, seawater, rivers, aerosols 
emitted from sewage treatment plants, insufficiently 
treated water, drinking water, and private wells that 
receive treated or untreated wastewater either directly 
or indirectly (Bosch, 1998; Lee and Kim, 2002; 
Griffin et al., 2003). Enteric viruses have been 
isolated from contaminated drinking water sources, 
recreational waters, urban rivers, and shellfish 
harvested from contaminated waters.  In the 
environment, enteric viruses can survive under a wide 
pH range (pH 3 to 10) and for extended periods at 
low temperatures. Among the enteric viruses, 
rotaviruses and enteric adenoviruses 40 and 41 are 
considered the most important ones (Jiang et al., 
2001; Jiang, 2006).  

Rotaviruses are members of the Reoviridae family 
and are characterized by their non-enveloped 

icosahedral structure with 70-nm diameter. 
Rotaviruses are classified according to the antigenic 
properties of the group reactivity determinant VP6 
capsid protein into seven groups, A to G, and two 
subgroups I and II (Estes and Kapikian, 2007). 
Group A rotaviruses are the major cause of diarrhea 
in young children and animals worldwide (Puig et 
al., 1994; Weitzel et al., 2007). Several European 
studies pointed to rotavirus A as the agent responsible 
for 20-60% of cases of gastroenteritis (Wilhelmi et 
al., 2003). In Saudi Arabia, rotavirus is an important 
cause of severe diarrhea among children. The 
prevalence of rotavirus infection ranged from 10 to 
46% with an average of 30%. Most of the cases were 
among children less than 2 years of age, and 
particularly in the first year of life (Al-Bwardy et al., 
1988; Al-Freihi et al., 1993; Ghazi et al., 2005; 
Kheyami et al., 2006).  

Adenoviruses belong to the double-stranded DNA 
Adenoviridae family. Adenoviruses types 40 and 41 
are recognized as important etiologic agents of 
gastroenteritis in children; however, they are second 
after rotaviruses as a cause of diarrhea (Allard et al., 
1992; Horwitz, 1996; Crabtree et al., 1997; Jiang, 
2006). The enteric adenoviruses, types 40 and 41, 
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cause mortalities as much as 50% in 
immunocompromised individuals (Hunter, 1997). 
Transmission of these viruses includes the fecal-oral 
route and inhalation of aerosols. The viruses are shed 
for extended periods in feces, urine, and respiratory 
secretions of infected persons (Ishibashi and Yasue, 
1984; Cruz et al., 1990; Jiang et al., 2001; Li et al., 
2010). Humans are not the only host for 
adenoviruses; different species of animals including 
other mammals, birds, reptiles, amphibians, and fish 
can also be infected with adenoviruses.  

The aims of this study were to determine the 
prevalence of rotavirus and adenovirus infections in 
children and lambs with diarrhea in Najran region, 
and to determine the possibility of drinking water as a 
source of infection.  
 
2. Material and Methods: 

This study was approved by the Research and 
Ethics Committee of the college of Medicine, Najran 
University, Najran, Saudi Arabia in the year 2011.   
 
Stool samples 

The samples were collected in the period from 
October 2010 to April 2011, in Najran, Saudi Arabia. 
Ninety two stool samples were collected from 
children (newborn through 15 years of age) from 
different medical centers. On the other hand, 88 fecal 
samples were collected from lambs (newborn up to 3 
months of age) from different farms. All the samples 
were collected from children and lambs suffering 
from diarrhea; no particular considerations were 
given to the sex of the patient or the season of sample 
collection. Each stool sample was frozen undiluted at 
-20°C until tested. The samples were subjected to 
only one thawing.  
 
Water samples 

The water samples were collected from 5 
desalination stations. Viruses from 3 liters of water 
were concentrated in 75 ml of 50 mM glycine buffer 
with 3% beef extract (Oxoid) by adsorption-elution to 
negatively charged nitrocellulose membranes and 
were re-concentrated by organic flocculation in 1 ml 
of 0.14 N Na2HPO4 (pH 7) according to the method 
described previously (Abbaszadegan et al., 1999; 
Jiang et al., 2001).  
 
Detection of the viruses by rapid kits  

The presence of rotavirus and adenovirus antigens 
in the samples were investigated by RIDA QUICK 
Rotavirus/Adenovirus Combi method (R-Biopharm 
AG, Darmstadt, Germany), a lateral-flow 
immunochromatographic assay, which uses labeled 
monoclonal antibodies against surface antigens of 
rota- and adenoviruses according to the 

manufacturer’s instructions. Briefly, each stool 
sample was mixed with extraction buffer before the 
test strip was applied to the supernatant in a separate 
tube. The Dipstick was steeped into a tube containing 
a sample for 30 sec and pulled out from a tube, and 
then the sample was decided whether positive or 
negative in 15 minutes.  
 
Detection of the viruses by ELISA  

The presence of rotavirus and adenovirus antigens 
in the samples were investigated by RIDA SCREN 
Rotavirus/ and RIDA SCREN Adenovirus (R-
Biopharm AG, Darmstadt, Germany) according to the 
manufacturer’s instructions. 
 
RNA/DNA extraction and virus detection 

RNA and DNA were extracted from 1 ml elute 
with the commercially available QIAamp test kit 
(Qiagen,Hilden, Germany), according to the 
manufacturer’s instructions and eluted in 50 µl water.  
 
Adenovirus DNA PCR  

The primers used for amplification were 
5'GCCGCAGTGGTCTTACATGCACATC-3' as a 
sense primer and 5'CAGCACGCCGCGGATGT-
CAAAGT-3', as antisense, yielding an amplicon of 
300 bp (Jiang et al., 2001). PCR was carried out 
using the Qiagen PCR kit (Qiagen/Westburg), 
according to the instructions of the supplier.  
 
Rotavirus RNA PCR 

Primers used for the detection of the virus were 
Beg9b GGCTTTAAAAGAGAGAATTTCCGTCT-
GG 1-28 and End9b GGTCACATCAT-
ACAATTCTAATCTAAG 1062-1036.  The pair 
Beg9-End9 was used for the amplification of the full-
length gene number 9 (Gouvea et al., 1990). The 
extracted RNA was denatured at 97°C for 5 min, and 
reverse transcription (RT)-PCR was carried out using 
the Qiagen One Step RT-PCR kit (Qiagen/Westburg) 
according to the instructions of the supplier.  
 
3. Results: 
Detection of rotavirus and adenovirus in children 
stool samples  

The results of children samples showed that out of 
the 92 tested samples, 8 were positive for rotavirus 
(8.69%), and 3 were positive for adenovirus (3.26%). 
The results showed that 5 out of 8 (62.5%) and 2 out 
of 3 (66.7%) positive samples were in children less 
than 2 years of age in rotavirus and adenovirus 
respectively (Table 1). The percentage of agreement 
observed in both methods, RIDA QUICK 
Rotavirus/Adenovirus Combi method and ELISA for 
rotavirus and adenovirus detection was 100%. All 



Journal of American Science, 2012; 8(2)                                                       http://www.americanscience.org  

editor@americanscience.org                                                                 http://www.americanscience.org 491

positive samples were confirmed positive by PCR 
test (data not shown).  
 
Detection of rotavirus and adenovirus in lamb 
stool samples  

In lambs, out of the 88 tested samples, there were 
4 positive for rotavirus (4.54%) while the adenovirus 
could not be detected in any of the samples. The 
results showed also that most of the rotavirus 

infection, 3 out of 4 positive samples were in lambs 
aged less than one month (Table 2).  
 
Detection of rotavirus and adenovirus in water 
samples  

The result of PCR showed that the potable water 
samples collected from water desalination station 
were negative for both viruses (data not shown). 

 
Table 1: Prevalence of rotavirus and adenovirus infections in children in Najran, Saudi Arabia 

Age Number of Samples Rotavirus Adenovirus 

Positive 
samples 

(%) Positive samples (%) 

Less than 2 years 46 5 10.86 2 4.33 

2-10 years 29 2 6.89 1 3.44 

11-15 years 17 1 5.88 0 0 

Total  92 8 8.69 3 3.26 

 
Table 2: Prevalence of rotavirus and adenovirus infections in lambs in Najran, Saudi Arabia 

Age Number of Samples Rotavirus Adenovirus 

Positive 
samples 

(%) Positive 
samples 

(%) 

Less than 1 month 48 3 6.25 0 0 

1-2 month 26 1 3.84 0 0 

3 month 14 0 0 0 0 

Total 88 4 4.54 0 0 

 
4. Discussion: 

  To investigate the prevalence of enteric viruses 
in Najran, two of most common enteric viruses, one 
RNA (Rotavirus) and one DNA (Adenovirus) were 
selected in this study. Although many studies have 
been already done on rotavirus infection in Saudi 
Arabia (Al-Bwardy et al., 1988; El Assouli et al., 
1992; Al-Freihi et al., 1993; Akhter et al., 1995; 
Ghazi et al., 2005), this is the first work to be done in 
Najran, one of the far southwestern cities. In addition 
to, this is the first work to be carried out on both 
human and animals. In this study, the results showed 
that 8.7% of children and 4.5% of lambs were 
infected with rotavirus. Our results agreed with those 
results obtained in some other localities in Saudi 
Arabia which showed that the prevalence of rotavirus 
infection among children was 10% (Akhter et al., 
1995; Ghazi et al., 2005). Further, our results showed 
that rotavirus infection are much more prevalent 
among infants. These results are comparable to those 
from other localities in Saudi Arabia which showed 
the occurrence of rotavirus at a rate of approximately 
40% among the infants hospitalized for acute diarrhea 
(Al-Bwardy et al., 1988; El Assouli et al., 1992).The 
variation between our results and the previous ones 
may be due to the difference in diagnostic tools used 
in both works.  

The finding that most rotavirus infection occurs 
among children aged less than 2 years is also 

consistent in most studies from other parts of the 
world (Parashar et al., 2003; Verheyen et al., 2009). 
On the other hand, we have detected the virus in 
lambs with percent of 4.5% which coincide with 
infection of lambs with rotavirus in other parts of the 
world (Theil, 1990; Russell and Benk, 1999; Fong 
and Lipp 2005). In agreement with results obtained in 
other parts of the world, our results showed that 3.3% 
of infection occurs in children. In industrialized 
countries, the incidence varies from 1 to 8%, whereas 
in developing countries varies from 2 to 31% 
(Weitzel et al., 2007).  

Although, previous studies indicated the presence 
of rotavirus and adenovirus in water (Puig et al., 
1994; Pusch et al., 2005; Verheyen et al., 2009), our 
results could not detect both viruses in the tested 
potable water samples. One possible causes of 
infection of human in Najran could be attributed to 
the non potable water which is used in household 
purpose. The population residing in Najran area uses 
multiple types of water sources for drinking and other 
household purpose, such as cleaning and bathing. The 
problem may reside in using the non-potable water 
for washing of fresh uncooked food such as 
vegetables and fruits, which may explain the 
infection of humans with these viruses. The sheep 
probably plays a role in the interspecies transmission 
responsible for the introduction of rotavirus strains 
into the human population. The phylogenetic analyses 
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confirmed that a common origin for the human P [14] 
strains and those of the even-toed ungulates 
belonging to the mammalian order Artiodactyla 
(Matthijnssens et al., 2009). Molecular detection 
techniques based on host specificity of viral 
pathogens in environmental samples would allow the 
determination of the sources of contaminants and 
improve surveillance for public health (Metcalf et al., 
1995).  

Rida Quick rotavirus/adenovirus Combi test 
achieved 100% sensitivity in comparison to ELISA. 
This result allows the use of Rida Quick 
rotavirus/adenovirus Combi test as easy, fast, 
sensitive and non expensive method for diagnosis of 
rotavirus and adenovirus in developing countries. 
This is the first work to study rotavirus infection and 
adenovirus infection in this region. Further studies 
are needed firstly, to investigate theses viruses in non 
potable water.  Secondly, to characterize the viruses 
isolated from human and animal.  
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