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ABSTRACT 
Background: Infections caused by Shigella are a major cause of diarrheal disease in the developing and developed 
countries. The present study was conducted to apply and evaluate arbitrarily primed PCR (AP-PCR) for investigation of 
genetic relatedness among the strains of Shigella sonnei isolated from cases of acute diarrhea in Tehran. 
Patients and methods: Totally, 60 S. sonnei strains isolated from children hospitalized due to enteritis at five hospitals 
in Tehran during 2003 and two sporadic isolates recovered in 1984 were investigated. Molecular typing was performed 
by AP–PCR. Depending on the number and size of amplified DNA bands, the strains were clustered into AP–PCR 
profiles.  
Results: All strains of S. sonnei were typeable with this approach. AP–PCR generated nine indistinguishable bands 
ranged from 0.35 to 2.5 kbp in all studied strains. Only a single AP-PCR pattern was observed among the S. sonnei 
strains recovered in 2003. Two sporadic isolates recovered in 1984 showed different AP-PCR patterns compared to 
recent clinical isolates. 
Conclusion: Results suggest that a very homogeneous AP-PCR cluster types might be responsible for shigellosis caused 
by S. sonnei in Tehran in 2003. Further molecular analysis conducted on a larger selection of isolates could confirm our 
findings. 
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INTRODUCTION  
1Shigella is among the most common causes of 

bacterial diarrheal diseases. Endemic Shigella is 
responsible for approximately 10% of all diarrheal 
episodes among children younger than five years 
living in developing countries and up to 75% of 
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diarrheal death (1). Children and the elderly are at 
greatest fatal risk from shigellosis. Shigellosis is 
one of the major causes of morbidity in children 
with diarrhea in Iran (2-5) but there are scanty 
studies addressing its molecular epidemiology.  

Development of molecular typing methods has 
given the clinical microbiology laboratory 
powerful tools tracking pathogens in outbreaks.  
Many traditional and molecular typing methods 
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such as biotyping, phage typing, serotyping, 
ribotyping, restriction fragment length 
polymorphisms, pulsed field gel electrophoresis 
(PFGE) typing have been used for the 
epidemiological investigation of Shigella sonnei (2, 
6,7).  

AP–PCR uses oligonucleotide primers with 
arbitrary sequences that can serve molecular typing 
of several bacterial species. This technique is less 
laborious and time-consuming than other DNA-
based typing techniques. This method has been 
widely used for the molecular typing of different 
bacteria in epidemiological studies, and its 
advantages and disadvantages are well known (8-
10). 

Recently we have investigated the distribution 
of Shigella species in Tehran and found S. sonnei 
as the most prevalent Shigella species (3). In 
current study, we applied AP-PCR technique to 
investigate the genetic relatedness among the 
strains of S. sonnei isolated from cases of acute 
diarrhea occurred in Tehran, Iran during 2003. 

 

PATIENTS and METHODS 
Bacterial strains: A total of 178 strains of S. 

sonnei isolated from children hospitalized due to 
enteritis at Children Medial Center and Mofid 
hospital, two reference pediatric hospitals, and 
three other large hospitals (Baqiyatallah, Milad and 
Firozabadi) in Tehran, were selected among which 
60 isolates were randomly selected for AP-PCR 
analysis. All strains had been identified at a genus 
level by previously described procedures (11) 
while agglutination with specific antiserum from 
MAST Group LTD (Mast House, Derby Road, 
Bootle, Merseyside, L20 1EA, UK) was used to 
identify the species.  

Extraction of genomic DNA: Bacterial strains 
were grown aerobically in tripticase soy broth at 
37°C. Two ml of overnight culture was centrifuged 
at 4,000rmp for 20min. The pellet was resuspended 
in 620microliter of lysis buffer (10mM Tris-HCl, 

50mM EDTA, 100mM NaCl, pH 8) containing 1% 
SDS and 0.4mg/ml of proteinase K. The mixture 
was incubated for 1h at 56°C. An equal volume of 
phenol/chloroform/isoamylalcohol was then added 
to mixture and centrifuged at 10,000rpm for 10min. 
The supernatant was added to an equal volume of 
chloroform and after centrifuging at 10000rmp, the 
top layer was collected and DNA was precipitated 
with two volumes of cold isopropanol at -20°C for 
10min. The pellet was obtained by centrifugation 
for 20min and washed with 1.5ml of 70% cold 
ethanol.  Finally, the pellet was resuspended in 
100microliter of TE 1X buffer (10mM Tris-Cl, 
1mM Na2 EDTA, pH 8) and 1µl was used for AP-
PCR reaction (12,13). 

AP- PCR: The AP-PCR fingerprinting was 
carried out using ARB11 primer (AP-ARB11; 5'-
CTAGGACCGC-3') and AP-PG05 (5'-AGCCCA 
GCTATGAAC-3') (14,15). DNA templates were 
amplified in a total reaction volume of 50µl 
containing 2.5U of Taq polymerase, 50pmol of 
each primer, 200µM of each deoxynucleotide, 
1.5mM MgCl2, 10mM Tris-HCl (pH 8.3), and 
50mM KCl. 

Amplification was carried out with denaturation 
at 94°C for 5min, followed by 40 cycles according 
to the following program: 94°C for 30sec, 
annealing at 40°C for 1min, and extension at 72°C 
for 1min, plus a final extension of 10min at 72°C to 
complete partial polymerizations. The PCR product 
was run and visualized in 2% agarose gel stained 
with ethidium bromide (14,15). 

 
RESULTS 

All tested strains of S. sonnei were typeable by 
this method. Nine indistinguishable bands were 
produced by AP–PCR in all recent strains. 
Generated fragments ranged from 0.35 to 2.5 kbp. 
As shown in figure 1, only a single AP-PCR 
pattern was observed among the S. sonnei strains 
recovered in 2003.  
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Two sporadic isolates recovered in 1984 
showed different AP-PCR patterns compared to 
recent clinical isolates. 

 
 

 

 

 

 

 

 

 

 

 

 
DISCUSSION 

Current research was carried out to apply AP–
PCR for investigation of genetic relatedness among 
60 randomly selected strains of S. sonnei isolated 
from cases of acute diarrhea in Tehran during 
2003.  

Molecular epidemiology provides a crucial 
contribution to accurately interpret epidemiological 
evolution of infectious diseases in communities, 
when screening by phenotypic methods, such as 
biotyping or drug resistance pattern analysis, is 
seriously hindered by the homogeneity of 
circulating strains (2).  

We found only a single AP-PCR pattern among 
the S. sonnei strains isolated in 2003. The results 
suggest that a very homogeneous AP-PCR cluster 
types might be responsible for shigellosis caused 
by S. sonnei in Tehran in 2003.  

In a separate report published in 2007, we have 
investigated PFGE patterns of some strains of S. 
sonnei used in current study and found S. sonnei 

isolated in 2003 could be attributed to a few 
predominant clusters (2). 

When considering and comparing the results 
obtained from these studies on same isolates, our 
findings reinforce the previous considerations and 
emphasis the involvement of a limited number or 
an oligo clone of S. sonnei during the study period. 
Further molecular analysis conducted on a larger 
selection of isolates could confirm our findings. 

We hope the obtained results could pave the 
way for further epidemiological investigation of 
Shigella spp. particularly S. sonnei in Tehran, Iran. 
Continuous studies should be conducted in this 
area and other parts of this large country in order to 
investigate the subtyping of Shigella organisms 
using more discriminating molecular methods. 
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Figure 1. Genomic typing by AP-PCR fingerprinting. 
Lanes 1-12 are  amplified DNA bands belonging to 12 
representative S. sonnei strains isolated in Tehran in 
2003. Lanes 12 and 13 are amplified DNA bands 
belonging to two sporadic strains isolated from 
clinical cases in Tehran in 1984. Lane M is molecular 
size marker (100bp). 
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