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ne of the most common illnesses that 

have its great impact on children and 

the elderly is acute viral gastroenteritis 

(1). After rotavirus human astrovirus may be 

the second most common cause of viral 

gastroenteritis in children (2, 3). Human 

astrovirus (HAstV) is a member of 

Astroviridae family which contains a single 

genus, Astrovirus. These viruses are non-

enveloped with single stranded positive sense 

RNA genome (4). The genome of astrovirus is 

about 7 kb in size and consists of three ORF: 

ORF1a and ORF1b which encode non 

structural proteins and ORF2 which encode the 

precursor of capsid protein (5). All eight 

known human astrovirus serotypes belonging 

to the first identified human astrovirus species 

(HAstV) (6). A second species of astrovirus 

was found in a child with diarrhea and named 

AstV-MLB (7). In our best knowledge, 

genotypes and the strains of HAstV circulating 

in Iran have not been reported.  In our previous 

study, the relative frequency of astrovirus, 

seasonal distribution and the patients age range 

in children suffering from gastroenteritis was 

reported (8), the aim of the study was to 

understand the phylogenetic distribution of 

human astrovirus strains in children suffering 

from gastroenteritis. 

Fecal specimens were taken from children less 

than five years old with gastroenteritis, referred 

to Ahvaz, Aboozar hospital. Diagnosis tests to 

determination of parasitic and microbial 

infection were done and negative specimens 

were kept at -80°C. Hundred eighty four 

specimens were tested for the presence of 

astroviral infection. Extraction of viral RNA 

from fecal suspensions and RT-PCR procedure 

was performed (8), and for clean-up and 

Nucleotide sequencing, ten out of 29 detected 

HAstV were selected to analyze the circulating 

strains pattern. The positive samples were 

sequenced using the PRISM 377 automatic 

DNA sequencer (Applied Biosystems, Foster 

City, CA). The nucleotide sequences obtained 

from ORF1a were aligned with HAstV 

sequences from GenBank database by using 

the CLUSTAL X program (version 1.83). 

Phylogenetic analysis was done by the 

Maximum Likelihood method in MEGA 

software (version 5.2.2), with Kimura-two 

parameter model. All HAstV sequences were 

submitted to the GenBank database under the 

following accession numbers: JX171281 to 

JX171290.  

The phylogenetic analysis revealed that most 

of Ahvaz human astrovirus strains reported in 

this study had little divergence amongst them 

in selected region of ORF1a. Nine of them 

were grouped in to HAst8 taxon in a clade 
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(Fig. 1). One of our samples (JX171285) was 

grouped in to HAst3 taxon. Geographical 

analysis showed that nine of our samples 

clustered together with close proximity to 

strains from Kolkata (AB126670, AB191789) 

and Seoul (AY962542). The Seoul 

(AY962543) is another control strain in this 

clade. One more of our strain (JX171285) was 

near to HAst/3/ Oxford (AF290504) and 

HAst/5/ Oxford (AF290506) taxa. Two strains 

from Korea (AY027809, KS106203), were 

close to Iran (JX171285) in this clade. Korea 

(KS106210, KS106209), HAst/7/Oxford 

(AF290508), HAst/6/Oxford (AF290507), 

clustered in to distinct lineage respectively 

(Fig. 2).  

From our previous studies (8, 9), it is clear that 

astrovirus is an important viral etiological 

agent having a significant role in infantile 

gastroenteritis, other than rotavirus in Ahvaz. 

Fig. 1. Phylogenetic relationship of human astroviruses detected in Ahvaz and other control 

genotypes for the 289 bp amplicon within the conserved domain of ORF1a of their genome. 

Corresponding sequences of HAstV isolate V1182 (AB325804) for the genus Mamastrovirus 

and AstV-MLB1 (NC_011400 and FJ222451) were included to show a comparison of 

evolutionary distances and relationships. Turkey astrovirus TAstV-1 (NC_002470) was used 

as an out-group. 
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The phylogenetic tree which was constructed 

based on different astrovirus isolates of 

different genomic groups and Turkey 

astrovirus TAstV-1 (NC_002470) as an out-

group, showed all but one isolate belong to 

genotype 8. However, these sequences were 

grouped in to a separate sub cluster with 

bootstrap value of 90, indicating that a 

majority of Iranian sequences might be 

grouped in to another yet unsigned new 

Fig. 2. Geographical distribution of human astrovirus detected in Ahvaz and other control 

strains for the 289bp amplicon within the conserved domain of ORF1a of astrovirus genome. 

Turkey astrovirus TAstV-1 (NC_002470) was used as an out-group. 
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genomic group. One isolate ((JX171285) was 

grouped in to genotype 3. In previous study (8) 

we reported that this isolate belongs to 

genotype 4, but this study revealed this sample 

was grouped in to genotype 3. According of a 

study that was done by Bhattacharya et al to 

determine molecular epidemiology of human 

astrovirus infection in Kolkata, with specific 

primers to the conserved region of ORF1a, 

maximum homology to the Seoul strain 

(AY962542) was observed (10). In this study 

nine of ten samples were in the same lineage to 

the Kolkata strains and this result may indicate 

similarity between viruses circulating in these 

two different zones of area with the Seoul 

strain. One of our samples: (JX171285) is near 

to HAst/3/ Oxford (AF290504) and HAst/5/ 

Oxford (AF290506) in the same taxa, and 

according of the study that was done by 

Bhattacharya et al: this two (AF290504 and 

AF290506) were in the same taxa (10). It can 

be said that human astrovirus strain 

(JX171285) has relative identity (%92.2) in 

sequence identity matrix to Oxford strains 

(AF290504). Altogether the Iranian sequences 

showed a homological pattern in the tree that 

indicating a slow recent evolution compared to 

the other isolate in the tree.  In conclusion this 

study was partly determines the phylogenetic 

distribution of HAstV strains, in children 

suffering from gastroenteritis referred to 

Aboozar hospital, Ahvaz, and may be useful 

for epidemiological study, control and 

prevention of HAstV gastroenteritis.  

 

Acknowledgments 
 

This study was supported by Research Centre 

for Tropical and Infectious Diseases and Vice 

Chancellor of Research and Technology. The 

authors are grateful to the staff from the 

virology department of Ahvaz Jundishapur 

University of Medical Science. Special thanks 

also go to Dr. Mohammad Jazayeri and Dr. 

Mahdi Sadeghi for their kind advices. 

 

 

 

 

References 
 

1. Glass RI, Bresee J, Jiang B, Gentsch J, Ando T, 

Fankhauser R, Noel J, Parashar U, Rosen B, 

Monroe SS. Gastroenteritis viruses: an overview. 

In: Chadwick D, Goode JA, Gastroenteritis viruses. 

England, J. Wiley & Sons, Chichester, West 

Sussex. 2001;5-25. 

2. Guix S, Caballero S, Villena C, Bartolome R, 

Latorre C, Rabella N, Simo M, Bosch A, Pinto RM. 

Molecular epidemiology of astrovirus infection in 

Barcelona, Spain. J. Clin. Microbiol. 2002;40:133–

139. 

3. Herrmann JE, Taylor DN, Echeverria P, 

Blacklow NR. Astroviruses as a cause of 

gastroenteritis in children. N. Engl. J. Med. 

1991;324:1757–1760. 

4. Jiang B, Monroe SS, Koonin EV, Stine SE, 

Glass RI. RNA sequencing of Astrovirus: 

distinctive genomic organization and a putative 

retroviral like ribosomal frameshifting signals that 

direct the viral replicase synthesis. Proc. Natl. 

Acad. Sci. U.S.A. 1993;90:10539–10543. 

5. Matsui MS, Greenberg HB. Astroviruses. In: 

Knipe, DM, Howley, PM, Diane EG, Malcom AM, 

Robert AL, Roizman B. (eds.), Fields Virology, 

vol.1,  4th ed. Philadelphia, Lippincott Williams & 

Wilkins. 2001;875–876.  

6. Kapoor A, Li L, Victoria J, Oderinde B, Mason 

C, Pandey P, Zaidi SZ, Delwart E. Multiple novel 

astrovirus species in human stool. J Gen Virol. 

2009;90:2965-72. 

7. Finkbeiner SR, Kirkwood CD, Wang D. 

Complete genome sequence of a highly divergent 

astrovirus isolated from a child with acute diarrhea. 

Virol J. 2008;5:117. 

8. Mozhgani SHR, Samarbaf-Zadeh AR, Makvandi 

M, Shamsi-Zadeh A, Parsanahad M, Jalilian S. 

Relative frequency of astrovirus in children 

suffering from gastroenteritis referred to Aboozar 

hospital, Ahvaz. Jundishapur. J Microbiol. 

2011;4:67-70. 

9. Mozhgani SHR, Samarbaf-Zadeh AR, Makvandi 

M, Kalvandi GR, Shamsi-Zadeh A, Jalilian Sh, 

Parsa-nahad M. Astrovirus and Rotavirus Co-

Infections in Children With Gastroenteritis Who 

Were Referred to Ahvaz Aboozar Hospital, 

Southern Iran. Jundishapur J Microbiol. 

2012;5(1):352-4.  

10. Bhattacharya R, Sahoo GC, Nayak MK, Ghosh 

S, Dutta P, Bhattacharya MK. Molecular 

epidemiology of human astrovirus infections in 

Kolkata, India. Infect Genet Evol. 2006; 6: 425-35. 

 

 [
 D

O
I:

 1
0.

21
85

9/
is

v.
6.

3.
30

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.i
sv

.o
rg

.ir
 o

n 
20

25
-1

1-
17

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               4 / 4

http://www.ncbi.nlm.nih.gov/pubmed?term=Kapoor%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19692544
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19692544
http://www.ncbi.nlm.nih.gov/pubmed?term=Victoria%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19692544
http://www.ncbi.nlm.nih.gov/pubmed?term=Oderinde%20B%5BAuthor%5D&cauthor=true&cauthor_uid=19692544
http://www.ncbi.nlm.nih.gov/pubmed?term=Mason%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19692544
http://www.ncbi.nlm.nih.gov/pubmed?term=Mason%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19692544
http://www.ncbi.nlm.nih.gov/pubmed?term=Pandey%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19692544
http://www.ncbi.nlm.nih.gov/pubmed?term=Zaidi%20SZ%5BAuthor%5D&cauthor=true&cauthor_uid=19692544
http://www.ncbi.nlm.nih.gov/pubmed?term=Delwart%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19692544
http://www.ncbi.nlm.nih.gov/pubmed/19692544
http://dx.doi.org/10.21859/isv.6.3.30
https://journal.isv.org.ir/article-1-100-en.html
http://www.tcpdf.org

