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Abstract: 
Methicillin-resistant Staphylococcus aureus (MRSA) isolates are of medical concern especially if they are able to form biofilm. The present 
study investigated the ability for biofilm formation in Diabetic UTI clinical isolates, since those patients are classified as immunocompramised 
and the bacteria S. aureus are opportunists. A total of (20 isolate) were tested using microtiter dish biofilm formation assay. Results confirmed 
that (60%, 12/20) of isolates had another virulence factor rather than Methicillin resistance, biofilm formation ability; those two influencers 
cooperated to perform invasion and push forward UTI infection success in most isolates included in this study.   
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INTRODUCTION 
Staphylococcus aureus constitute the most causative pathogen 
responsible of Urinary Tract Infections UTI in diabetic patients, 
since those patients are classified as immunocompramised and the 
bacteria S. aureus are opportunists. Moreover; the numerous 
virulence factors featured by S. aureus they have the ability to 
resist the most common antibiotics used to treat UTI as drug of 
choice pointing to beta lactam group of antibacterial antibiotics, 
they usually called Methicillin-resistant S. aureus (MRSA) [1 and 
2]. 
Staphylococcus aureus do not grow individually, they usually 
exist in intimate and complex communities communicating 
among themselves called biofilm during colonization and 
infection. This growth pattern begins by a single bacterium 
nucleating a surface followed by replicating themselves or 
recruiting other bacteria into a forming colony. The biofilm matrix 
components, contain polysaccharides, proteins, and DNA, they 
play a major role in its general structure and contribute to its 
conservation and resistance phenotype [3and 4]. 
The recognition of this growth pattern has been increasingly 
appreciated. The conceptual strategy of biofilm formation is by 
forming layer upon layer of bacterial growth, the initial bacterium 
are less susceptible to immune clearance by the host, and 
penetration by anti-therapeutics is shielded by external growth. 
The study of biofilms formation ability in the laboratory (in vivo) 
is an evolving science since it was considered as one of the most 
important virulence factors of wild isolates which recently 
interested, moreover, many environmental factors and elements 
affect biofilm formation and its composition, mentioning glucose 
which enhances biofilm formation [5]. 
Biofilm formation increases the pathogenicity of S. aureus 
because this complex polymer pushes forward bacterial growing 
by sharing materials and shielding from host defenses suggesting 
that these isolates are more virulent than others [6]. 

METHODS AND MATERIALS 
1. Isolates: Twenty clinical S. aureus isolates were obtained

from the laboratory of Diabetic Center of Al-Hussein
Hospital they were isolated from diabetic patients with
recurrent UTI resultant from MRSA S. aureus during their
periodic checkup during spring 2017. S. aureus isolates then
were identified microbiologically using standard
bacteriological procedures and biochemical tests as [7 and 8].

2. Methicillin-Resistance Confirmation: it was the first step
of the work and accomplished for all isolates. The method
used was disc diffusion method on Muller Hinton agar plates.
Two antibiotics discs were used, Methicillin (5 Mcg) and
Carbencillin. (100 Mcg), Conda /Spain both. After
inoculation, discs were plated, and all dishes were incubated

aerobically at 37 o C for overnight. Antiseptic conditions 
were considered during all work steps [7]. 

3. Biofilm Formation Test:
The method used was microtiter dish biofilm formation assay
according to the protocol [9] the most widely applied assay.
Each isolate was cultured overnight in Brain Heart Infusion
BHI containing 1% glucose, then cultures were diluted 1:100
with fresh medium using polystyrene 96 well microtitration
plates (Dragon /China). After incubation, staining was
applied with (0.1%) crystal violet (Sigma/ USA) and then
fixation step was with Sodium acetate (0.2%) (B.D.H/
England).
Biofilm formation was considered as positive result when a
visible film lined the wall and the bottom of the well. The
ability of biofilm formation was detected by in vitro slime
production and scored as (no, moderate and high). Negative
control wells contained sterile broth [10]. This method was
repeated three times for each isolate and modified according
to [11].

4. Statistical Analysis:
Percentages and diagrams were performed using Microsoft
2010.

5. Ethical Approval:
The authorization and patients' ethical approval for samples
were obtained before work starts.

RESULTS 
Methicillin resistance was confirmed for all isolates tested before 
investigation for biofilm formation ability, figure (1). The figure 
(2) showed the results of biofilm formation abilities recorded for
the 20 isolates involved in the present study, whereas; 12 (60%) of
tested isolates were able to form biofilm and distributed as 4
(20%) isolates with moderate ability and 8 (40%) isolates with
high ability for biofilm formation. The others 8 (40%) isolates
were unable for formation (negative result) when compared with
the control negative wells, figure (3).

DISCUSSION 
The present study demonstrated that there was an association 
between the resistance for methicillin and biofilm formation 
ability, since most of the present study isolates included in the 
present study were Methicillin-resistant and able to form biofilm. 
Both characteristics are considered as virulence factors and 
exhibited by wild clinical isolates, giving a clue that they may 
work synergically during colonization and infections induction. 
These outcomes need more investigations and wider studies for 
the conditions that may affect bacterial abilities in forming 
biofilm and to find the environmental factors that may differ 
between in vivo and in vitro bacterial growing and effect on 
biofilm formation character of clinical isolates.   

Weam S. Al-Hamadany et al /J. Pharm. Sci. & Res. Vol. 11(1), 2019, 86-88

86



 
Figure (1): Methicillin resistance Confirmation Test. Picture 

shows a resistant isolate for both Methicillin (5 Mcg) and 
Carbencillin. (100 Mcg) during disc diffusion method. 

 

 
Figure (2): Biofilm Formation abilities for MRSA 

(Methicillin-resistant) Staphylococcus aureus Isolates. Red 
area for High ability isolates, Yellow Area for moderate 

ability isolates and blue area for unable isolates for biofilm 
formation. 

 

 
Figure (3): Microtitration Plate with Biofilm Formation Test 
Results. White arrow shows positive result, S. aureus is non-
motile and forms the biofilm on the bottom of the well. Red 
arrow shows negative result and black arrow shows control 

negative, sterile broth well. 

 
Accordingly, Methicillin-resistant Staphylococcus 
aureus  (MRSA)  is an important nosocomial pathogen which 
includes, moreover its many virulence factors, the ability to 
produce biofilm. This ability allows S. aureus to persistently 
colonize mucosal and inanimate surfaces alike, thus making its 
eradication from hospital settings very difficult. One of the many 
characteristics of the biofilm-associated bacteria in clinical 
medicine is the markedly enhanced resistance to antimicrobial 
agents, sometimes leading to multidrug resistance and therapeutic 
failure [12]. 
The authors [10] stated that growth in microtitre plate for testing 
biofilm production could be used to determine the phenotype of 
an isolate and had the potential for biofilm production when 
compared with the genotype, since the sensitivity and specifity of 
this method can reach between (88.9%-100%) as recorded by the 
authors. 
Those two characteristics, antibiotics resistance and biofilm 
formation were recently under investigations of many researchers 
to find if there is a genetic relationship between those virulence 
factors, [13] stated that antibiotic resistance and biofilm-forming 
ability contribute to the success of S. aureus as a human pathogen, 
these virulence factors do not function independently of each 
other and the biofilm phenotype expressed by clinical isolates 
of S. aureus is influenced by methicillin resistance genes. 
The scientists [4] during their research on biofilm formation 
phenotype in S. aureus using different isolates, they found that 
there was an association between antibiotics resistance and 
biofilm formation capability despite of the different composition 
of their biofilm matrix, that opinion supporting our results since 
60% of MDR isolates were able to form biofilm despite of the 
different intensity detected, and that difference in the present 
study results can be attributed to the matrix composition diversity 
as seen in the related previous studies. 
In another related teamwork study, [14] they investigated for the 
ability of Methicillin-resistant S. aureus isolates, they found that 
from a total 22 isolates there were 5 (22.7%) isolates were able to 
form biofilm on polystyrene. These isolates were isolated from 
cow milk (food borne bacteria). Despite of that this research 
isolates were not collected from clinical specimens of infected 
humans, the percentage of positive isolates for biofilm formation 
was an important issue for food safety from biofilm producing 
strains of S. aureus since this ability was associated to virulence 
strains. These findings support the idea of the present study that 
the increasing biofilm formation ability may grow with virulence 
strains strength and rich media matrix. 
In the study of [15] the genetic investigation about the relation 
between biofilm formation and methicillin resistance genes 
revealed that biofilm formation was significantly induced when 
using glucose in culturing isolates while using NaCl induced 
biofilm gene operon, their research was on staphylococcal device-
related infections. These results are in agreement with the present 
research outcomes since the isolates were collected from diabetic 
patients' urine samples, pointing to the high levels of glucose 
sugar in their urine which enhances biofilm formation ability for 
isolates. 
Staphylococcus aureus have numerous virulence mechanisms 
including enzyme and toxin production, biofilm forming capacity 
and immune evasion ways. Antibiotic resistance and biofilm-
forming capacity, in clinical MRSA S. aureus isolates responsible 
for device-related infections in immuno-compromised patients, 
this subject was fully investigated and it was found that 
methicillin resistance has the potential to affect the genes that 
mediated phenotypes, including altered biofilm expression and 
virulence as stated by [16]. 
 
 

Percentage of Isolates 

High Not Able Moderate

Weam S. Al-Hamadany et al /J. Pharm. Sci. & Res. Vol. 11(1), 2019, 86-88

87

https://www.omicsonline.org/searchresult.php?keyword=%20nosocomial


CONCLUSIONS 
The present study confirmed that clinical isolates of MRSA S. 
aureus collected from diabetic patients had additional virulence 
factor rather than antibiotic resistance, biofilm formation ability; 
those two influencers cooperated to perform invasion and push 
forward UTI infection success in most isolates included in this 
study.  
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