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Abstract
Aim: The aim of this study is to determine the vancomycin susceptibility in intestinal isolates of Enterococci isolated from healthy
workers in Makkah.

Methods: disk diffusion technique was used in this study to determine the antimicrobial susceptibility for Penicillin, Ampicillin,
Vancomycin and Linezolid. PCR testing for major resistant genes was also used.

Results: No resistant isolate was detected by disk diffusion technique. However, eight samples were PCR positive for Van B, two isolates were positive for Van C and only one isolate was positive VanC2/C3.

Conclusions: all isolates were sensitive by disc diffusion method, and Van genes were detected by PCR in few numbers of isolates.
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Introduction
Formerly enterococci categorized in genus streptococci (group

D streptococci or “streptococci of fecal origin”. which has the ability to resist chemical and physical agents, molecular methods help

to separate this group to separate group named Enterococci [1].

First species were separated to new taxonomy Enterococcus fae-

calis and Enterococcus faecium. Enterococcus faecalis may appear

hemolytic in blood agar if agar prepared from rabbit or horse, nonhaemolytic if agar prepared from sheep blood agar. Uses of molec-

ular detection such as PCR for detection of enterococcal infection
it’s more valuable than culture. Because this method is sensitive
and detection occur at gene level [2].

Enterococci is one of the gastrointestinal flora of human. Patho-

genicity occurs due to some alteration e. g. prolonged antibiotic

treatments, severe underlying diseases and impaired immune system. If enterococci become pathogen infect urinary tract and intra-

abdominal infections, bacteremia, and infective endocarditis [3].

Presence of enterococci important sign of enterococcal infection
in sterile specimens such a blood , but important to isolation and

identification in non-sterile specimen culture [2]. In certain condition may cause some infection in a human thought transition of

enterococci from habitat to play a major role change organism from
commensal to infected organism [1]. Resistant to antimicrobial

agents consider one of the characters of enterococci. E. faecalis and
E. faecium concerned with human infection [4,5].

Resistance to vancomycin due to presence of six genes which

called Van genes (VanA, VanB, VanC, VanD, VanE, and VanG), most
common are VanA and Van B [6].
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For the first time, the enterococci resistance of Vancomycin was

25

Samples were harvested and stored in freezing media (10%

detected in 1986 [7]. Over the past 20 years, VRE has been con-

glycerol in nutrient broth) at -20°C.

managed to settle and adapt themselves in the hospital environ-

glass beads was added to the harvested cells and subjected to 2

increased [8]. One of the most serious things in enterococci that it

chloroform. Extracted DNA was quantified using Qubit Fluorom-

sidered one major of the leading causes of bacteremia of patients

in hospitals, Enterococcus faecium is one of the strains that have
ment, Infection control procedures have failed to eliminate bacte-

remia occur by VRE moreover in some countries their rates have
has the enormous ability to acquire antibiotic resistance to its ge-

nome from other sources as well as its original intrinsic resistant
to antimicrobial agents .When we say that enterococci are resistant

to Vancomycin this means they are resistant to a wide spectrum of
antibiotics such as beta-lactam group. Recently, the World Health

Bacterial cells were suspended in Tris-EDTA buffer and 0.1 mm

rounds of beads-beating in Mini Bead-beater 16 (Biospec Inc, USA)
followed by cooling in ice. DNA was then purified using phenoleter (Invitrogen, USA).

PCR and gel electrophoresis
•

Organization (WHO) has classified E. faecium among the highly

•

VanA with high-level vancomycin resistance and multidrug

•

capable microbes his ability to develop new antibiotic resistance
strategies [9].

resistance, it is present in countries that lack an infection control
system. It has been discovered in healthy humans, animals and

patients [10]. VanA transposon Tn1546, mostly responsible from

•

acquired vancomycin resistant in Enterococcus faecium this transposon carried in plasmid [11].

Materials and Methods

This cross-sectional laboratory base study was carried out in

Zaher Gadeeb Al-Baan Polyclinic, Asia polyclinic and Al Nour Specialized Hospital in Makkah Holy City, Saudi Arabia in period between 2015 to 2017.

710 stool specimens were collected from a healthy non-Saudi

•

PCR has been done for 120 enterococci isolates obtained
from 710 stool samples.

PCR was performed using AmpliTaq Gold 360 master mix
from Applied Biosystems CA USA. 0.5 µl of each primer was
added to the working concentration master mix with 5 µl of
each sample.
Four Primers were used in PCR that targets VanA, VanB,
VanC1, and Van C2/C3 genes [12].

PCR reaction condition for Van A, Van B, Van C1 and Van C2/
C3 genes consist of Initial denaturation at 95°C for 10 mins;
followed by 40 cycle of Denaturation at 95°C for 15 sec; annealing at 45.9°C for Van A gene, at 51.4°C for Van B gene, at
41.9°C for Van C1/C2/C3 genes respectively for 15 sec; followed by extension at 72°C for 30 sec, Final extension step
was applied at 72°C for 5 mins.

PCR products were analyzed on 1% agarose gels in Tris/
Borate/EDTA buffer for 30 to 60 minutes and visualized using gel documentation system. Agarose gels were stained by
ethidium bromide.

workers population performing their routine medical check.

Results

(MacConkey agar without salt No2, Oxoid).

morphology and direct Gram stain (Small fine red –magenta colour

performed. Antimicrobial susceptibility for Penicillin, ampicillin,

sample. All Van A were negative. VanB 8 samples were positive (5,

Samples were directly cultured on MacConkey agar plates
After identification of enterococci, the sensitivity test was then

vancomycin, and linezolid was be performed using disk diffusion
method on Mueller Hinton agar.

Results were interpreted according to Clinical and Laboratory

Standards Institute guidelines (CLSI guideline “Performance Standards for Antimicrobial Susceptibility Testing Document number
M100-S24 2017).

One hundred and twenty Enterococci were identified by colonial

colonies). Showing Gram- positive cocci presumptively identified

as enterococci. No VRE detect in healthy people. PCR done for 120
31, 32, 46, 65, 72, 85 and 98). Van C show 2 positive samples 6 and
86. Van C2/C3 show only one sample positive.

Discussion

After examination of stool samples of the healthy workers,

about 120 Enterococci isolated. None of the healthy workers were

Citation: Hussam Aldeen Hassan., et al. “Vancomycin Resistant Enterococci in Makkah Workers". Acta Scientific Microbiology 3.11 (2020): 24-27.

Repurposed Drugs as a Ray of Hope for COVID-19 Patients

found to be colonized by VRE, although they are coming from dif-

ferent countries. This is suggesting of no prevalence of VRE in this
community. As some previous study indicated VRE not found or
rarely isolated from healthy [13,14]. This what was found in this
collection of isolates. Normally VRE is more expected in hospital

environments. We proofed that healthy workers are not harboring

VRE and therefore they are not potential source of this dangerous
phenotype.

In this study VanA gene mostly negative. VanA predominantly

detected in the hospital setting [15].

VanB gene mostly negative but few isolates give positive results.

There is no consistency between disc diffusion and PCR result be-

cause these genes has inducible resistant to vancomycin and may
lead to inconsistent results between Disk diffusion methods and

vanB detection by PCR [16]. In Some previous study VanB positive.
Enterococcus faecium from rectal appear susceptible to vancomycin also VanB positive from clinical setting be more accessible to
become resistant to Vancomycin [17].

Van C1 detected in 2 samples and van C2/C3 detected in only

one sample. Van C1 and Van C2 genes associated with Enterococcus

gallinarum and Enterococcus casseliflavus both are characteristic
by low level resistant to vancomycin [10,18,19].

Conclusion

According to the results obtained from PCR and gel electropho-

resis, it seems that disk diffusion method must be used as a screen-

ing method and must be confirmed by another method especially
in serious infections or in patients were infected by VRE in the past.
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