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Abstract                                                                                                                                  

Background: Glycopeptides such as vancomycin are frequently the antibiotics of choice for the 

treatment of infections caused by enterococci. For the last two decades the incidence of vancomycin- 

resistant enterococci (VRE) has been increasing in various parts of the world. 

Objective: To determine the frequency rate of vanB gene among vancomycin-resistant 

enterococci isolated from different clinical specimens in Khartoum (Sudan).  

Materials and methods: 79 strains of Enterococcus species were isolated and identified 

from patients suffering from various infections using conventional microbiology techniques.       

Vancomycin- resistant strains were investigated by detection of vanB gene using polymerase 

chain reaction (PCR) technique. The strains were tested for antimicrobial resistance using the 

disc diffusion technique.  

Results: Out of the 79 enterococci strains, 11.4% were found to be vancomycin-resistant and 

multi-drug resistant.                                                                                                                                              

Conclusion: There was a high frequency rate of vancomycin resistance and a wide range of 

other antimicrobial agents; together with an increase in multi-drug resistant strains of 

enterococci.   
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Introduction  
 

Enterococci are Gram positive, opportunistic pathogen found ubiquitously in nature and as a 

commensal in the human and animal intestinal tract and oral cavity. Enterococci are among the 

leading causes of both community and nosocomial infections, particularly urinary tract 

infections, wound infections, bacteremia, bacterial endocarditis and meningitis. Treatment of 

enterococcal infections are complicated by the ability of enterococci to acquire new resistance to 

multiple antimicrobial agents as well as the intrinsic resistance of enterococci to certain classes 

of antimicrobial agents1.                                                                                                                                     

Enterococci are intrinsically resistant to penicillin, ampicillin, cephalosporins and all semi-

synthetic penicillins, as a result of expression of low-affinity penicillin-binding proteins (PBPs) 

and preventing the critical cross-linking step required for peptidoglycan integrity. Enterococci  
 

Abdelaziz, et al., 2019: Vol 4 (1) 

http://ajmsc.org/d/?ckattempt=1


2 
 

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

 

are also intrinsically resistant to clindamycin. Introduction of chloramphenicol, erythromycin and  
 

tetracyclines was quickly followed by the emergence of resistance. A combination of β-lactam 

agents and aminoglycosides such as gentamicin had been the mainstay of treatment of 

enterococcal infections till now but with the emergence of high level aminoglycoside resistance, 

vancomycin is the only alternative available. The widespread use of glycopeptides in hospitals 

has led to  the emergence of vancomycin resistant-enterococci (VRE). Quinupristin-dalfopristin, 

linezolid, daptomycin, and tigecycline are new developed antimicrobial agents that have activity 

against vancomycin-resistant enterococci and has been entirely free of resistance2. Vancomycin 

has served as the cornerstone of therapy for enterococci infections for the last two decades. As a 

consequence, selective pressure was established that eventually lead to the emergence of VRE. 

However, the first clinical isolate of VRE was reported from the United Kingdom in 1988. 

Subsequent isolation of VRE strains was from the United States and other countries, including 

Belgium, Egypt, India, Jordan, Kuwait, Iran, Saudi Arabia and Ethiopia confirming the 

emergence of these strains as a global issue3. 
 

Materials and methods                                                                                                                                                                                                                                        
 

This was a cross sectional, analytical study conducted during the period from March - July 2017 

at different health facilities in Khartoum (Sudan). The study was ethically approved by the 

Ethical Committee of Al Neelain University. An informed consent was obtained from all study 

participants. Data was analyzed using the Statistical Package of Social Science (SPSS). 

Permission for specimens collection was granted by the authorities of the different health 

facilities in Khartoum; and permission to conduct the study was obtained from Al Neelain 

University.  

79 enterococci strains were isolated from patients suffering from different infections using 

conventional microbiological techniques. The isolates were identified by colonial morphology, 

Gram’s stain, and biochemical tests according to the standard microbiological procedures. The 

isolates were sub-cultured onto nutrient agar and incubated at 37°C for approximately 18 to 24 

hours for purity. The antimicrobial resistance pattern of the enterococci strains was determined 

by the modified Kirby-Bauer disc diffusion method on Muller Hinton agar using the standard 

zone sizes of inhibition to define sensitivity or resistance to ampicillin, vancomycin, gentamicin, 

chloramphenicol, rifampacin, streptomycin, penicillin G, and ciprofloxacin according to the 

Clinical and Laboratory Standards Institute (CLSI) guides4 . 

Molecular technique: DNA extraction was performed using the bacterial DNA extraction kit 

(Catalogue Number 17131 G-spin TM genomic DNA extraction kit, Korea). The extracted DNA 

was stored at -20°C. PCR procedure for the vanB gene was performed as described by Talebi and 

his colleagues5 .                                                                                                                                                 

The primers used were as follows:                                                                                                                    

Forward primer:  5ʹGTGACAAACCGGAGGCGAGGA3ʹ; 

Reverse primer:   5ʹCCGCCATCCTCCTGCAAAAAA3ʹ.                                                                               

The reaction was performed in a 25 μL container containing: 2.5 μL of bacterial DNA, 10 pM of 

each primer, 1.5 mM of MgCl2, 250 μM of each dNTP, 10 mM of Tris-HCl (pH = 9.0), 30 mM 

of KCl, and 1U of Taq DNA polymerase. Reactions were performed on Techne thermocycler  

 

Abdelaziz, et al., 2019: Vol 4 (1) 

http://ajmsc.org/d/?ckattempt=1


3 
 

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

 

(Bibby Scientific Limited, Beacon Road, Stone, Staffordshire ST15 0SA, UK). Amplification for 

vanB was performed with the following thermal cycling conditions:                                                                    

10 minutes at 95°C and 30 cycles of amplification consisting of one minute at 94°C, one minute 

at 60°C, one minute at 72°C, and ten minutes at 72°C for the final extension. The amplified 

products (5 μl) were separated by electrophoresis on 1.5% agarose gel and visualized by staining 

with ethidium bromide using UV gel documentation system. A 433-bp PCR product was 

amplified with the above vanB gene specific primers.   
 

Results  
 

79 enterococci strains were isolated and identified from various clinical samples during the study 

period. From these 32 (40.5%) were isolated from urine specimens, 22 (27.8%) from pus 

swabs,12 (1.2%) from stool, 10 (12.7%) from blood, and 3 (3.8%) from sputum specimens. 

The enterococci isolated were highly resistant (72/92%) to penicillin and least resistant 

(36/45.6%) to streptomycin. 27 strains (34.2%) were found multi-drug  resistant (MDR) to more 

than three antimicrobials (Table 1).  

PCR analysis of enterococci isolates showed that 9 (11.4%) strains were found vancomycin 

resistant due to the presence of vanB gene. All vancomycin resistant enterococci (VRE) were 

multi-drug resistant to ampicillin, chloramphenicol, ciprofloxacin and penicillin. Two 

vancomycin resistant enterococci strains were resistant to rifampicin and chloramphenicol. Only 

one VRE isolate was found resistant to streptomycin.  

 

Table (1): Antimicrobial resistance pattern of enterococci isolates 

 

Antibiotics Frequency 

Ampicillin 50 (63.3%) 

Gentamycin 42 (53.2%) 

Rifampacin 40 (50.6%) 

Chloramphenicol 43 (54.4%) 

Streptomycin 36 (45.6%) 

Penicillin 72 (91.1%) 

Ciprofloxacin  59 (74.7%) 

Multidrug resistant  27 (34.2%) 

 

Discussion                                                                                                                                            
 

Enterococci are intrinsically resistant to several antimicrobials and can develop resistance to 

many others, which complicates treatment of their infections. The isolated strains showed high 

resistance rates to a wide range of antimicrobial agents. In this study isolates were found resistant 

to ampicillin (63.3%), gentamicin (53.2%), rifampacin (50.6%), chloramphenicol (54.4%), 

streptomycin (45.6%), penicillin (91.1%), and ciprofloxacin (74.7%). Similar findings were 

reported in Jordan6, Saudi Arabia7, and Ethiopia8.                                                                                       

These findings indicate diverse geographical distribution of antimicrobial-resistant enterococci.  
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The high resistance rate to a wide range of antimicrobial agents may be due to the abuse of 

antimicrobial agents. Vancomycin-resistant phenotypes in enterococci have been classified as 

vanA, vanB, vanC, vanD and vanE, based on levels of resistance, and/or nature of the 

resistance10.                                                                                                                                                               

VRE strains are being reported worldwide with increasing frequency rates, although the 

epidemiology of these strains varies widely in different geographical areas and populations.                   

In the current study vanB gene was found in 9 cases (11.4%) of the isolates. This frequency rate 

was lower than the frequency rate reported from Iran (23.6%)9, Egypt (23%)10, and Ethiopia 

(22.7)12. However, this frequency rate was higher than the findings reported from Saudi Arabia 

(3.9%)11 and Jordan (7.5%)10.                                                                                                               

This variation may be due to study procedures, study population (hospitalized patients are more 

susceptible to VRE), differences in the hospital hygiene, and/or vancomycin abuse. The 

combination of β lactam (ampicillin) and aminoglycosides (gentamycin and streptomycin) are 

the drugs of choice in the treatment of enterococcal infections11. The relatively high resistance of 

isolates in this study to these antimicrobials is of great concern.                                     

Conclusion: There was a high frequency rate of vancomycin resistance and a wide range of other 

antimicrobial agents; together with an increase in multi-drug resistant strains of enterococci. 
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