
1 
 

African Journal of Medical Sciences                      http://ajmsc.info 

 

Citation: Nahed A. Mohammed. Bacterial Isolates associated with Tonsillitis in Khartoum 

(Sudan). African Journal of Medical Sciences, 2016, 1(9) ajmsc.info 

 

Bacterial Isolates associated with Tonsillitis                                                

in Khartoum (Sudan) 

Nahed A. Mohammed                                                                                                      
Faculty of Medical Laboratory Science, Al-Neelain University, Khartoum, Sudan

 

Abstract                                                                                                                                                

Background: Tonsillitis is one of the commonest upper respiratory tract infections resulting 

in suppurative and non-suppurative sequelae. Because of the serious complications, there is a 

need to encourage limiting antibiotic use to differentiate between the etiological infectious 

agents.                                                                                                                                           

Objective:  To isolate and identify the pathogenic bacteria associated with tonsillitis in 

Khartoum (Sudan).                                                                                                                  

Materials and methods: Throat swabs were collected from tonsillitis patients attending 

Khartoum Ear, Nose, and Throat (ENT) Teaching Hospital. Swabs were cultured and bacterial 

species were identified according to the standard conventional bacteriological methods. The 

isolated organisms were tested for sensitivity against the antimicrobial agents that were 

commonly used in hospitals.                                                                                                    

Results: 30 throat swabs were collected from patients with symptoms of tonsillitis and 

attending the ENT Hospital in Khartoum. Different age groups and gender were covered. 

Streptococcus pyogenes strains were the predominant organisms isolated (86.6 %), and E. coli 

(3.3%) was the least predominant bacterium. Patients investigated were in the age range 4-41 

years. Bacterial isolates were found sensitive to amoxicillin-clavulanic acid and cefexime; and 

were resistant to ampicillin.                                                                                      

Conclusion: The drugs of choice for treatment of tonsillitis in Khartoum were amoxicillin-

clavulanic acid and cefexime. The development of bacterial resistance against ampicillin 

among all isolates reflects the abuse of antibiotics in Khartoum. 
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Introduction:   

Tonsillitis is the inflammation of tonsils more common in children. Infection is transmitted by 

close contact with infected persons. Cough and sneezing are symptoms usually developing 2-5 

days after exposure1.                                                                                                                                              

Other symptoms are sore throat, fever, bad breath, nasal congestion, and runny nose. There 

may be swollen lymph nodes, headache, red and swollen tonsils that are covered completely or 

partially with pus2.  
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Possible pathogens may be Streptococcus pyogenes, other beta- heamolytic streptococci, 

Corynebacterium diphtheriae, Staphylococcus aureus, Pseudomonas, and coliforms.                             

Streptococci are a large group of gram-positive, non-motile, non–spore-forming cocci about 

0.5-1.2 µm in size. They often grow in pairs or chains and are oxidase- and catalase negative.                  

S pyogenes tends to colonize the upper respiratory tract and is highly virulent as it overcomes 

the host defense system. The most common forms of S pyogenes disease include respiratory 

and skin infections, with different strains usually responsible for each form3.                                                  

The cell wall of S pyogenes is very complex and chemically diverse. The antigenic components 

of the cell are the virulence factors. The extracellular components responsible for the disease 

process include invasion and exotoxins. The outermost capsule is composed of hyaluronic acid, 

which has a chemical structure resembling host connective tissue, allowing the bacterium to 

escape recognition by the host as an offending agent4. Thus, the bacterium escapes 

phagocytosis by neutrophils or macrophages, allowing it to colonize. Lipoteichoic acid and M 

proteins located on the cell membrane traverse through the cell wall and project outside the 

capsule. Throat infection is one of the most common infections in the tropics and is caused by 

different organisms. In spite of the fact that sore throat infection is quite prevalent in Sudan 

very few data are available. This study was therefore performed to investigate this problem to 

avoid more serious forms of chronic sequelae5.  

Materials and methods                                                                                                                               

This was a quantitative, and qualitative, cross-sectional, hospital-based study. It was carried 

out in 2010 among patients attending Khartoum ENT Teaching Hospital with symptoms of 

tonsillitis. Approval to conduct the study was taken from Al-Neelain University (Khartoum). 

Verbal consent was obtained from all patients investigated. Permission to collect the specimens 

was granted by authorities of Khartoum ENT Teaching Hospital. Inclusion criteria were all 

patients with tonsillitis; and exclusion criteria were patients without tonsillitis or sore throat. 

Confidentiality of information collected from all patients investigated was maintained.                                                                                       

Laboratory results of specimens collected were handed over to all patients included in the 

study or dispatched to physicians treating those patients. The software used for analysis of data 

was the Statistical Package for Social Sciences (SPSS) program (version 14). Frequencies, 

percentages, tables and graphs were used for presentation of data. The sampling technique 

adopted was a non- probability, purposive sampling; and the sampling strategy was a 

convenience type where patients were chosen on the basis of accessibility.                                   

Sample size was 30 throat swabs specimens. Data were collected by an interviewing 

questionnaire that covered demographical information (age, gender) and clinical information 

(sore throat, fever, nasal congestion).                                                                                                           

Under good light and using the tongue depressor, the inside of the mouth was examined 

looking for signs of inflammation and presence of pus and exudates. Using sterile cotton swab 

the two infected tonsils were swabbed and care was taken to avoid contamination of swabs 

with saliva. Each swab was put in Amies transport medium and transported to the laboratory. 

Each swab was inoculated on these agar media using a loop making a zigzagging distribution. 

Blood agar, Mac Conkey agar, and crystal violet blood agar media were prepared. The crystal 

violet blood agar plate was incubated anaerobically for 48 hrs. The blood agar and Mac 

Conkey agar were incubated aerobically at 37º C overnight.                                                                                   
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After incubation, the colonial morphology was studied and single colonies were Gram stained. 

Colonies were morphologically examined for size, colour, haemolysis, and by Gram stain. 

Group A haemolytic streptococci were identified by inhibition of growth on crystal violet 

blood agar using the bacitracin disk. Standard biochemical tests were used for identification of 

the causative pathogens. Catalase test was used to differentiate between staphylococci and 

streptococci. Coagulase test was employed to differentiate Staphylococcus aurous from 

Staphylococcus epidermidis and Staphylococcus saprophyticus. DNAse test was used to 

differentiate Staphylococcus aurous from other staphylococci.                                                                     

Fermentation of mannitol was performed to isolate and identify Staphylococcus aurous. Kligler 

iron agar test, indole test, citrate utilization test, and urease test were selected to differentiate 

between species of Enterobacteriaceae. Motile organisms were identified by the semi- solid 

medium motility test. Oxidase test was used to assist in the identification of Pseudomonas spp.                                                                                                                                              

Using sterile wire loop pick 3-5 well-isolated colonies were emulsified in 3-5 ml of sterile 

physiological saline. In good light the turbidity of the suspension was matched to the turbidity 

of Mac Farland standard. Using sterile swab, the sensitivity Muller Hinton medium was 

inoculated by rotating the swab over the surface of medium. Then using a sterile forceps, the 

antimicrobial discs (erythromycin, ampicillin, amoxicillin-clavulanic acid, cefexime) were 

placed on the inoculum and plates were incubated overnight at 37º C. Then the zones of 

inhibition were measured to determine the sensitivity pattern.                                                                           

Results 

A total number of 30 throat swabs with different age groups and gender were collected from 

patients with symptoms of tonsillitis attending to ENT Hospital, Khartoum. All organisms 

were isolated with a heavy, pure growth. Patient investigated were in the age range 4-41 years.  

Tonsillitis resulting from group A Streptococcus pyogenes was found more frequent among 

patients aged 8-24 years.                                                                                                                        

Streptococcus pyogenes was the commonest (26/86.7%) bacterium isolated; and E. coli was the 

least (1/3.3%) organism isolated (Table I). 

 

Table (I) :     Bacterial species isolated 

 

Bacterial species isolated No. isolated           Per cent  

          Streptococcus pyogenes           26            86.7 % 

         Staphylococcus aurous           3            10 % 

            E. coli           1             3.3 % 

         Total           30              100 % 

 

 Streptococcus pyogenes strains isolated from cases of tonsillitis were Lancefield group A 

positive; and the Staphylococcus aurous strains isolated were found to produce coagulase 

enzyme.                                                                                                                                              

Mohammed, 2016: Vol 1(9) 

http://ajmsc.info/


4 
 

African Journal of Medical Sciences                      http://ajmsc.info 

                                                                                                                                                                    

Regarding the sensitivity pattern of the organisms isolated, all organisms were found sensitive 

to the antibiotic amoxicillin-clavulanic acid; and all of them were found resistant to ampicillin.   

Streptococcus pyogenes was found also sensitive to cefoxime and erythromycin (Table II ). 

 

Table (II):      Sensitivity pattern of isolated organisms 

 

          Organism Amox.clav.acid   Erythromycin Cefoxime Ampicillin 

     Strep. pyogenes            Sensitive              Sensitive  Sensitive              Resistant  

  Staph. aurous            Sensitive              Resistant  Sensitive              Resistant  

            E. coli             Sensitive              Sensitive  Sensitive              Resistant  

 

                                                                                          

Discussion:   

Some tonsillitis infections may be due to viral agents and some may be due to fungal invasion. 

Only 5-10% of such complaints in adults and 15-20% in children are associated with bacterial 

infections6. In this study bacteria were isolated from all 30 throat swabs collected from adults 

and children with sore throats.                                                                                                          

In this study, E. coli was isolated from the patients investigated (Table I). Some authors6 were 

able to isolate similar organisms in such patients. Such isolates are relatively benign, and 

provided that the specimen has been taken properly, small numbers of them can be disregarded 

since they are often found in the upper respiratory tract of healthy individuals. If they form the 

major part of the growth, they are generally, and probably correctly, assumed to be the cause of 

the infection because cultures from healthy people seldom yield these organisms in profusion6. 

It was reported that school children with throat infections possess the highest incidence of 

group A Streptococcus pyogenes 7. Streptococcal throat infections are rarely detected in 

children less than 2 years. In this study it is evident that Streptococcus pyogenes infection was 

most common among patients aged 8-24 years.                                                                                                       

In this context (Table I), Streptococcus pyogenes Lancefield group A was the predominant 

organism isolated (86.7 %). This finding agrees with the study carried out in Sudan by Omer 

and his colleagues (1985)8, where an incidence of 20-70% was reported.                                                           

The overall sensitivity patterns of all microorganisms isolated from patients with tonsillitis 

showed that these bacteria are generally sensitive to amoxicillin-clavulanic acid and cefoxime. 

Hence these two antibiotics may be considered the drugs of choice for tonsillitis infections. 

From this study it may be recommended that treatment of tonsillitis must be based on the 

isolation and identification of the causative organism and determination of its sensitivity 

pattern. In the Sudan and similar countries this needs to be strictly adopted. If facilities of 

culture were not available, amoxicillin-clavulanic acid or cefexime may be recommended as 

the drug of choice. Tonsillitis infection is a common factor leading to morbidity and mortality. 

Hence it is highly recommended to take the treatment of this infection as top urgent.  
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Conclusions: Bacterial species isolated were all susceptible to amoxicillin-clavulanic acid and 

cefoxime. These agents may be considered as the drugs of choice for treatment of tonsillitis. 

The development of bacterial resistance against ampicillin among all isolates reflects the abuse 

of antibiotics in Khartoum. 
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