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 Shigella is a major cause of dysentery across the world. Appropriate antibiotic 

treatment of shigellosis depends on resistance patterns. The present study was 

conducted to identify Shigella species and their antibiotic resistance patterns among 

dysenteric patients in Rezaei Hospital of Damghan.  Isolation of Shigella species 

was conducted by specific culture medium and biochemical tests. The Shigella 

species were determined by specific antiserum with agglutination on slide. Then, 

susceptibility to different antibiotics, i. e. nalidixic acid, ciprofloxacin, ampicillin, 

tetracycline, co-trimoxazole and ceftriaxone, was tested. The antibiotic 

susceptibility tests were carried out using the Kirby-Bauer standard method on 

Mueller-Hinton agar. In this study, 29 Shigella species were found in 91 stool 

samples of the patients. Determination of Shigella spp. by specific antiserum 

showed S. flexneri (group B) in 13 cases, S. dysenteriae (group A) in 10 cases, and 

S. sonnei (group D) in 6 cases, while no case of S. boydii (group C) was found. The 

antibiotic resistance tests indicated that resistance to co-trimoxazole, tetracycline, 

ampicillin, nalidixic acid, ciprofloxacin and ceftriaxone was 75.8%, 65.5%, 55.1%, 

6.8%, 3.4% and 0% respectively. According to lower resistance to ciprofloxacin and 

ceftriaxone, it seems that the fluoroquinolone antibiotic, as the first choice, and the 

third-generation cephalosporin, as the second choice, were suitable for treatment of 

shigellosis, but regarding the multidrug-resistance likelihood and antibiotic 

resistance patterns variation in Shigella strains, it is recommended to perform the 

organism susceptibility test to the antibiotic before treatment.      
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1. Introduction 

Shigella species are non-motile, narrow, and 

gram-negative microorganisms from 

Enterobacteriaceae family, with four species, 

Shigella sonnei, Shigella flexneri, Shigella 

dysenteriae, and Shigella boydii, identified by 

somatic on surface antigens and fermentation 

type of carbohydrates. It is remarkable that a 

small number of these microorganisms can 

cause shigellosis (Connie and George, 2000; 

Nelson, 2000). 
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Shigellosis is an acute inflammatory and 

infectious colitis, often presenting with 

dysentery and caused by one of the four species 

of the genus Shigella, with a higher prevalence 

in children. In temperate and warm regions 

especially rainy season, the increased prevalence 

of this infection is a factor that plays a role in its 

spread. Observance of personal hygiene is the 

most important way to control the infection 

(Deniss et al., 2005; Gerald et al., 2000; Richard 

et al., 2004; Hartman et al., 2003). Over 140 

million shigellosis cases are reported each year; 

this infection has led to nearly 6 million deaths 

in children under 5 years, especially in 

developing countries, while its associated 

mortality can be minimized by appropriate 

diagnosis and early treatment (Kottlof et al., 

1999; Bradbury et al., 1984; Craun et al., 2005; 

Mandell and Bennett, 1990). 

The emergence of strains resistant to the 

antibiotics conventionally used to treat 

shigellosis is one of the most important 

problems for treatment of this disease (Mandell 

and Bennett, 1990). Prescription of antibiotics 

must be done after detection of antibiotic 

susceptibility of these strains because different 

strains of this bacterium exhibit different 

patterns of drug resistance (Heidari-Soureshjani 

et al., 2016). Use of ineffective antibiotics can 

lead to the spread of infection due to incomplete 

treatment (Kuroki and Hart, 2001). The drug 

resistance in different regions depends on 

several factors, including use of antibiotics, how 

they are administered, and prevalence of 

infectious diseases (Mandell and Bennett, 1990). 

The first antibiotic resistance was reported in 

Japan in 1995. Studies have shown that 85.4-

89.4% of the strains of this bacterium have 

acquired resistance to certain antibiotics 

(Matsushita et al., 1999). 

A study in Hong Kong reported resistance to 

antibiotics ampicillin and trimethoprim-

sulfamethoxazole 59%, and studies on S. 

dysenteriae in Saudi Arabia have reported 

resistance to nalidixic acid 94% (Chu et al., 

1998; El Bushra and Bin, 1999). The research 

findings in Iran have been consistent; according 

to a study conducted on Shigella specimens 

taken from patients referring to Mofid Children's 

Hospital in Tehran, resistance to cotrimoxazole 

was reported 98.5%, to nalidixic acid 10%, and 

to ampicillin 84.6% (Qadamli, 1999). In a study 

on different species in Zanjan, the highest 

sensitivity (88.8%) was found for ciprofloxacin, 

and the highest resistance (100%) for ampicillin 

(Jamshidi and Matbooei, 2008). In several 

studies, resistance to antibiotics that have been 

mostly prescribed in the past such as ampicillin, 

cotrimoxazole, and nalidixic acid has increased, 

and in most countries ampicillin has been set 

aside as a daily treatment for Shigellosis (Mache 

et al., 1997; Ghaemi et al., 2007). 

In the light of the drug resistance of various 

Shigella species in several areas and the 

importance of the issue for the type of 

prescribed antibiotics by physicians and the 

World Health Organization’s recommendation 

of annual determination of drug resistance, this 

study was conducted to identify the species of 

Shigella and their antibiotic resistance patterns 

in patients with dysentery in a hospital in 

Damghan, central Iran. 

 

2. Materials and Methods 

2.1. Sampling 

This study is a cross-sectional study, 

conducted during one year, from 1391 to 1392. 

The specimens of patients with diarrhea who 

were admitted to the hospital were taken by 

rectal swabs and transferred to the Cary Blair 

medium. Then, the samples were immediately 

transferred to the laboratory and stored at 4°C. 

Inclusion criteria: dysentery specimens obtained 

from patients suffering from dysentery or acute 

diarrhea associated with fever, abdominal 

cramps, nausea and vomiting in health care 

centers (Fatahi et al., 2015). 

Exclusion criteria: Consumption of antibiotics 

before sampling, specimens without a label and 

questionnaire, transferring the specimens not in 

compliance with the cold chain, sampling after 

the initial 24 h of the onset of symptoms, and 

receiving the sample 72 h after collection (Fatahi 

et al., 2015). 

 

2.2. Microscopy Test 

First, the specimens were examined 

microscopically, and then placed in Shigella 

selective and differential media, McConky, 

xylose lysine deoxycholate (XLD), and 

deoxycholate citrate (DCA). Selenite F was used 

to culture and isolate pure colonies. 

After isolation of the colonies with Shigella's 

properties, standard biochemical tests were used 
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to confirm the genus of Shigella (Bopp et al., 

2003). Then, the Shigella species and heads 

were determined by species-specific antiserum 

test (MAST) by slide agglutination. 

 

2.3. Antimicrobial resistance 

 

Antibiotic susceptibility test was carried out 

using Kirby–Bauer disc diffusion method on 

Mueller–Hinton agar (Merck co.), according to 

Clinical and Laboratory Standards Institute 

(CLSI) guidelines using antibiotic discs (Padtan 

Teb co.), i. e. nalidixic acid (NAL, 30 μg), 

ciprofloxacin (CIP, 30 μg), ampicillin (AMP, 10 

μg), tetracycline (TET, 30 μg), co-trimoxazole 

(CoT, 20 μg), and ceftriaxone (CRO, 30 μg). 

Quality control strains Staphylococcus aureus 

ATCC 25923 and Escherichia coli ATCC 25922 

were included in each test. The minimum 

inhibitory concentrations (MICs) of the 

antibiotics were determined. 

 

3. Results  

3.1. Species distribution 

Of the 91 stool specimens, 29 (31.8%) 

contained Shigella isolates. Among these 

isolates, 13 (44.8%) were S. flexneri (group B), 

10 (34.4%) were S. dysenteriae (group A), and 6 

(20.6%) were S. sonnei (group D), while no case 

of S. boydii (group C) was found.  

 

3.2. Antimicrobial resistance  

Our results showed that 22 of the 29 (75.8%) 

Shigella isolates were resistant to co-

trimoxazole, 19 isolates (65.6%) to tetracycline, 

16 isolates (55.1%) to ampicillin, two isolates 

(6.8%) to nalidixic acid, and one isolate to 

ciprofloxacin, while all the isolates were 

sensitive to ceftriaxone. In the 22 resistant 

Shigella isolates to co-trimoxazole, S. flexneri 

was found in 11 cases; S. dysenteriae in nine 

cases, and S. sonnei in 2 cases. In the 19 

resistant isolates to tetracycline, S. flexneri was 

found in six cases; S. dysenteriae in 10 cases, 

and S. sonnei in three cases. In the 16 resistant 

isolates to ampicillin, S. flexneri was found in 

six cases; S. dysen-teriae in nine cases, and S. 

sonnei in one case. In two resistant isolates to 

nalidixic acid, S. flexneri was found in one case 

and S. dysenteriae found in 1 case. Of 1 resistant 

Shigella isolate to ciprofloxacin, S. dysenteriae 

was found in one case only. The antibiotic 

resistance percentages of all Shigella isolates 

(groups A, B, C and D) are showed in diagram 

1. The distribution of antibiotic resistance 

patterns of S. flexneri, S. dysenteriae, S. sonnei 

and of all Shigella isolates is shown in Tables 

1,2,3 and 4 respectively. 

 
Table 1. Antibiotic resistance patterns of S. flexneri 

isolates (group B) in S. flexeneri (group B)  (total isolates 

13)    
Antibiotic 

 

No.(%) of AB 

resistant 

Nalidixic acid 1(7.6%) 

Ciprofloxacin 0(0%) 

Ampicillin 6(46.1%) 

Tetracycline 6(46.1%) 

Co-trimoxazole 11(84.6%) 

Ceftriaxone 0(0%) 

 
Table 2. Antibiotic resistance patterns of S. 

dysenteriae isolates (group A) (total isolates 10) 

Antibiotic No.(%) of AB 

resistant 

Nalidixic acid 1(10%) 

Ciprofloxacin 1(10%) 

Ampicillin 9(90.0%) 

Tetracycline 10(100.0%) 

Co-trimoxazole 9(90.0%) 

Ceftriaxone 0(0%) 

 

Table 3. Antibiotic resistance patterns of S. sonnei 

isolates (group A) (total isolates 6) 

 

Antibiotic 
No.(%) of AB 

resistant 

Nalidixic acid 0 (0%) 

Ciprofloxacin 0 (0%) 

Ampicillin 1 (16.6%) 

Tetracycline 3 (50.0%) 

Co-trimoxazole 2 (33.3%) 

Ceftriaxone 0 (0%) 

 
Table 4. Antibiotic resistance patterns of all Shigella 

isolates (groups A, B, C and D) (total 29) 

No.(%) of AB 

resistant 

Antibiotic 

2(6.8%) Nalidixic acid 

1(3.4%) Ciprofloxacin 

16(55.1%) Ampicillin 

19(65.5%) Tetracycline 

22(75.8%) Co-trimoxazole 

0(0%) Ceftriaxone 
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 4. Discussion 

Increased emergence of resistance to 

antimicrobial agents among Shigella spp. is 

considered a major threat for the control of 

shigellosis. Indiscriminate use of drugs and 

horizontal gene transfer have resulted in Shigella 

species’ resistance to commonly used 

antibiotics. First, both sulphonamides and 

tetracycline were effective on shigellosis, but as 

strains quickly acquired resistance to these 

drugs, ampicillin and trimethoprim–

sulfamethoxazole were used as well. The strains 

of all Shigella species worldwide have become 

resistant to all these inexpensive antimicrobials, 

and quinolones such as norfloxacin or 

ciprofloxacin are one of the few remaining 

effective drugs (Bradbury et al., 1984; Keusch 

and Bennish, 1989). In addition, changing 

patterns of antimicrobial susceptibilities of 

Shigella isolates have caused serious problems 

related to selection of an appropriate drug for the 

treatment of shigellosis. In a hospital in Tehran, 

7.6% of the stool specimens of patients with 

enterocolitis were positive, but in our study the 

corresponding figure was obtained 31.8%. In a 

study conducted in Zahedan, S. flexneri was seen 

in 69.4% of the patients, S. dysenteriae in 

21.8%, S. boydii in 7.5%, and S. sonnei in 1.3%. 

The corresponding figures in our study were 

obtained 44.8%, 34.4%, 0%, and 20.6%, 

respectively (WHO, 2005). Moreover, in the 

study of Zahedan, according to antibiotic 

resistance test, the resistance rate of co-

trimoxazole, ampicillin, nalidixic acid, 

ciprofloxacin, and ceftriaxone was obtained 

57.1%, 99.3%, 1.3%, 0%, and 0%, respectively. 

The corresponding figures in our study were 

obtained 75.8%, 55.1%, 6.8%, 3.4%, and 0%, 

respectively (Eghbal et al., 2009). In a study 

conducted    in China on 77,600 specimens, 

1,635 (2.1%) were positive for Shigella, S. 

flexneri was found in (569, 34.7%) of the 

pations, S. boydii in (3, 0.2%), and S. Sonnei in 

(1,066, 65.1%). According to antibiotic 

resistance test, the resistance rate of 

streptomycin, trimethoprim, ampicillin, and 

nalidixic acid was obtained (98.7%), (98.0%), 

(92.1%), and (91.7%), respectively (Zhang et al., 

2014). In a study coducted in Nepal, 14.1% of 

stool specimens of patients with Shigellosis were 

positive. Shigella flexneri, Shigella dysenteriae, 

Shigella boydii and Shigella sonnei were 

accounted respectively for 43.07%, 27.69%, 

21.53% and 7.69% of the total number of 

Shigella isolates. According to antibiotic 

resistance test, the resistance rates of ampicillin 

(84.62%), nalidixic acid (95.38%), ciprofloxacin 

(46.15%), co-trimoxazole (81.54%) were found 

(Khan et al., 2014). 

 In this study, 29 Shigella spp. were isolated 

from dysenteric patients and resistance patterns 

to several therapeutic antibiotics such as 

nalidixic acid, ciprofloxacin, ampicillin, 

tetracycline, co-trimoxazole and ceftriaxone 

were investigated. Much evidence of recent 

studies in our country and worldwide have 

shown that S. flexneri, S. sonnei, and S. 

dysenteriae species were dominant. The results 

correspond to our results. Also, our study 

showed that resistance to ampicillin, co-

trimoxazole and tetracycline antibiotics were 

greater than that to quinolones, 

fluoroquinolones, and cephalosporins. In the 

present study, we found greater resistance to co-

trimoxazole (75.8%) and tetracycline (65.5%) 

and lower resistance to nalidixic acid 

(quinolone) (6.7%) and ciprofloxacin 

(fluoroquinolone) (3.4%), and no resistance to 

ceftriaxone (cephalosporin). The results have 

been consistent with our findings. Due to the 

emergence of resistance to antibioticts in 

Shigella, as a great problem, an inclusive 

strategy for resistance control involving 

regulation of drug availability, ensurance of 

antimicrobial drug quality, adequate 

surveillance, and discouragement of 

antimicrobial abuse should be promoted. 

 

Conclusions  

According to lower less resistance to the 

ciprofloxacin and ceftriaxone, it seems that the 
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fluoroquinolone, as the first choice, and the 

third-generation cephalosporin, as the second 

choice, were suitable for treatment of 

shigellosis, but regarding the multidrug-

resistance likelihood and antibiotic resistance 

patterns variation in Shigella strains, it is 

recommended to perform the organism 

susceptibility test to the antibiotic before 

treatment.      
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