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A B S T R A C T 
 

 

Staphylococcus lentus (S. lentus) bacteria are a significant concern in causing infectious 
diseases, known for their rapid transmission among humans and antibiotic resistance. 
To investigate this, we conducted a study where we collected 100 samples from the 
palm skin of students at a nursing institute in Basra City between March 1, 2022, and 
December 1, 2023. From these samples, we isolated microorganisms and identified 15 
pure isolates, categorizing them into five distinct types based on their physical 
characteristics and using the Vitek 2 system. Staphylococcus lentus stood out among 
these isolates, with a 97% likelihood of presence. Our primary aim is to delve into the 
antibiotic resistance of S. lentus using the Vitek 2 system, with detailed findings 
presented in Table 2 and Figure 1b. 
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hospital settings [6]. Numerous 
studies have linked S. lentus to various human 
diseases. For example, it has been isolated from 
splenic samples of patients suffering from sepsis 
[7]. Our research on skin infections echoes the 
findings by Rivera et al. [25], who also discovered 

S. lentus in patients with conditions like renal 
failure and urinary tract infections (UTIs), 
highlighting its common occurrence in UTI cases 
[8, 9]. To confirm the identity of isolates, we 
utilized the automated VITEK 2 compact system 
with GP-ID cards, providing precise and accurate 
identification at both the genus and species levels. 
The current study was structured with the 
following specific goals: 
(i) To isolate and describe Gram-positive 
bacteria obtained from skin balm. 
(ii) (To pinpoint the presence of 
Staphylococcus lentus. 
(iii) To investigate the antimicrobial resistance 
patterns exhibited by pathogenic bacteria, 
particularly focusing on Staphylococcus lentus. 

(iv)  

2. Materials and Methods 

MEDIA USED 
All media and glassware were sterilized using an autoclave at a pressure of 15 lb. inch-2 and a temperature of 
120°C for 20 minutes. 

Medium/Reagent Composition 
Soft Agar Agar (0.5-0.8%) 
Nutrient Broth (pH 
7.0) 

Peptone (10 g/L), Beef extract (3 g/L), Sodium chloride (5 g/L), 
Distilled water (to make 1 L), pH adjusted to 7.0 

Nutrient Broth (pH 
7.4) 

Peptone (10 g/L), Beef extract (3 g/L), Sodium chloride (5 g/L), 
Distilled water (to make 1 L), pH adjusted to 7.4 

Nutrient Agar Peptone (5 g/L), Beef extract (1.5 g/L), Agar (15 g/L), Distilled water 
(to make 1 L) 

Mueller Hinton 
Agar 

Beef extract (2 g/L), Acid hydrolysate of casein (17.5 g/L), Starch (1.5 
g/L), Agar (17 g/L), Distilled water (to make 1 L) 

MacConkey Broth Peptone (17 g/L), Lactose (10 g/L), Bile salts (1.5 g/L), Sodium chloride 
(5 g/L), Neutral red (0.03 g/L), Crystal violet (0.001 g/L), Agar (15 
g/L), Distilled water (to make 1 L) 

Blood Agar Trypticase Soy Agar (TSA) base (40 g/L), Defibrinated sheep blood (5-
10%), Distilled water (to make 1 L) 

Reagents and 
Buffers 

- Gram staining solution: Crystal violet (0.3%), Iodine (1%), Ethanol or 
acetone (decolorizer), Safranin or fuchsine (0.3-1%), Distilled water 

 - KOH: Potassium hydroxide (3-10%) 

VITEK 2 systems version:9.03.4  

Card Type: GP, Barcode: 24226166403056575, Testing Instrument: 00001C29FD05(24566) 
Card Type: AST-P592, Barcode: 3722504403186269, Testing Instrument: 00001C29FD05(24566) 
Card Type: GP, Barcode: 2422616403056578, Testing Instrument: 00001C29FD05(24566) 
Card Type: AST-P592, Barcode: 3722504403186267, Testing Instrument: 00001C29FD05(24566) 
Card Type: GP-P592, Barcode: 2422616403056577, Testing Instrument: 00001C29FD05(24566) 
Card Type: AST-P592, Barcode: 3722504403186268, Testing Instrument: 00001C29FD05(24566) 
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3. Methods 

Collection of Isolates 

100 bacterial samples (BA=100) were collected 
from the palm skin using sterile cotton swabs and 
promptly transported to the laboratory for initial 
processing. The time elapsed between sample 
collection and processing was at most 3 hours. 
From these samples, fifteen bacterial isolates were 
obtained in a pure form. Gram stain was utilized to 
examine the isolated bacteria, enabling the study 
of their morphology, including gram reaction and 
shape. Biochemical tests were carried out 
following the protocol outlined in [18]. Gram-
positive (GR+) bacteria were specifically chosen 
and identified using the VITEK 2 system version. 

Bacterial Identification 

Staphylococcus lentus isolates were identified 
using the VITEK 2 system, version [insert version 
number]. The details of the cards used for testing 
are as follows: 

1. Card Type: GP, Barcode: 24226166403056575, 
Testing Instrument: 00001C29FD05 

2. Card Type: AST-P592, Barcode: 
3722504403186269, Testing Instrument: 
00001C29FD05 (24566) 

These cards were utilized to analyze and identify 
the Staphylococcus lentus isolates within the 
sample population. 

4. Results And Discussion 

In Basra city, southern Iraq, Staphylococcus lentus 
bacteria have been identified. From 100 samples 
collected, 60 were obtained from the palm skin of 
females and 40 from males. Fifteen distinct 
bacteria were isolated in pure form. Among these 
isolates, ten tested positive and five tested 
negative through Gram staining. Following the 
procedures outlined in [18], biochemical tests 

were conducted. Upon morphological and VITEK 2 
system analysis, five different types of bacteria 
were identified from the 15 pure isolates. Notably, 
Staphylococcus lentus, with a 97% probability, was 
among the identified organisms, characterized by 
its bionumber 570001403663731. Additionally, 
Kocuria rhizophila (with a 92% probability) and 
Kocuria rosea (with a 97% probability) were also 
identified, each with their respective bionumbers: 
000014102000031 and 040011300000000 [12]. 
Staphylococcus lentus is typically regarded as an 
uncommon contributor to human infections 
[10,11]. The primary objective of our study was to 
isolate Staphylococcus lentus for further 
investigation into its antibiotic resistance using 
the VITEK 2 system. Upon morphological analysis, 
the isolated colonies exhibited smooth, convex, 
mucoid characteristics, appearing either non-
pigmented or yellow, ranging from pale beige to 
pale reddish yellow [12]. Regarding growth 
characteristics, the bacteria displayed slow 
growth in 10% NaCl and poor growth in 15% NaCl 
solutions. Colonies were observed to be round, 
smooth, convex, mucoid, and varied in color, 
ranging from glistening white to cream or pale 
beige [12]. 

The antibiotic sensitivity test on S. lentus revealed 
resistance to most antibiotics, with high-level 
(synergy) antibiotics showing resistance against 
Gentamicin and Streptomycin [12].  

The study's findings highlight Staphylococci as the 
primary culprits behind hemodialysis infections, a 
trend consistent with previous research [13]. It's 
noted that infections associated with hemodialysis 
often stem from coagulase-negative staphylococci. 
Gram-positive cocci are frequently implicated in 
bloodstream infections (BSIs) among 
hemodialysis patients, with Staphylococcus lentus 
identified as one of the causative agents of 
nosocomial bacteremia [14]. Additionally, S. lentus 
has been implicated in outbreaks of bloodstream 
infections in neonatal intensive care units (NICUs) 
[20]. Coagulase-negative bacteremia is commonly 
linked to prolonged use of indwelling central 
venous catheters in hemodialysis patients [16]. 
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Figure 1. Bacterial colonies on nutrient agar (a) and blood agar (b) plates 
 

 

Figure 2. Percentage resistance of bacterial isolates against antibiotics from skin palm students. 

 

Table 1. Skin palm samples used in the study for Staphylococcus lentus. 
 
Source 

 
Department of Nursing Technologies 

 
Male Samples 

 
Female Samples 

40 60 

Total 100 
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Table 3. Results of Antimicrobial Sensitivity Testing for Staphylococcus lentus Using the Automated 
Microbiological System VITEK 2, Version. 

Antimicrobial MIC Interpretation Antimicrobial MIC Interpretation 
Cefoxitin Screen  P0S + Erythromycin <=0.25 S 
Benzylpenicillin  0.12 *R Clindamycin 0.5 S 
Ampicillin    Linezolid 4 S 
Oxacillin  <=0.25 *R Teicoplanin <=0. 5 S 
Imipenen   Vancomycin <=0. 5 S 
Gentamicin high level  
(synergy) 

  Tetracycline <=1 S 

Streptomycin high level 
(synergy) 

  Tigecycline <=0.12 S 

Gentamicin  <=0. 5 S Fosfomycin   
Ciprofloxacin  <=0. 5 S Fusidic Acid 8 R 
Moxifloxacin  <=0.25 S Rifampicn 1 S 
Inducible Clindamycin 
resistance  

NEG - Trimethoprim/ 
Sulfamethoxazole 

<=10 S 

* = AES modified, ** = User modified. MIC Interpretation Guideline: S = sensitive, R = resistance,  
I = intermediate.  
 
5. Conclusion 

This study thoroughly examines the prevalence 
and antibiotic resistance patterns of staphylococci 
across diverse skin samples in Basra, southern 
Iraq. The results emphasize the need for 
additional experiments aimed at pathogenic 
bacteria to gain deeper insights into the factors 
driving their heightened antibiotic resistance. 
Furthermore, there's a critical need to assess the 
contribution of biofilms to the development of 
chronic infections associated with the bacteria 
under investigation. Such inquiries are essential 
for devising efficient strategies to address 
antibiotic resistance and enhance patient care 
outcomes. 
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