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Abstract

From the rare species that cause urinary tract infections, seven different types of coagulation-negative Staphylococcus bacteria were isolated
(9.82%) Staphylococcus epidermidis (8.9%) Staphelococcus haemolyticus, (3%) Staphylococcus xylosus (0.89%) for each bacteria
Staphylococcus auricularis, Staphylococcus simulans, Staphylococcus hominis, and Staphylococcus lugduensis, as all isolates were 100%
producers of biofilms by tube method and (40%) of Congo Red by Staphelococcus. haemolyticus, while the rest of the species were not
producers by the Congo Red method and all isolates were fully resistant to the antibiotics. Amoxicillin/Clavulanic Acid, Oxacillin,
Cefotaxim, Cefepime, Levofloxacin, and in a high percentage of cases highly sensitivite to the antibiotics Rifampcin and Amikacin.
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INTRODUCTION

The urinary system is one of the body's most important organs. If it doesn't work right, it can affect the other organs because it
helps control the amount of cellular fluid and its content . (Goldstein,2022) The urinary system works to get rid of harmful
substances in the blood that the body doesn't need. These substances are then thrown away as urine (Wilson
and Wilson,2021). As the urinary system works with other body systems to keep the acid-base balance and the water-salt
balance in the blood, the urine and what's in it can be used to tell a lot about the body's normal pathological or physiological
state (Ridley, 2018). We also know that the kidneys, ureters, bladder, and urethra are all parts of the urinary system. Because
the ureters go into the bladder and there is a valve there, urine can't go back into the kidneys. These things keep the kidneys
from catching diseases of the upper urinary tract (Harris and Bivalacqua, 2020). We also talk about the kidney, which is the
most important part of the urinary system. The kidney filters out toxins, unwanted waste products, and extra ions while keeping
the important parts of the blood. It works to make erythropoietin, which increases the production of red blood cells (RBCs) and
renin, which helps control blood pressure (Ogobuiro and Tuma, 2020).

Urinary tract infections(UTIs) are caused by bacteria getting into a normally clean urinary tract. These are some of the most
common bacterial infections in the world. Infections of the urethra, bladder, ureters, and kidneys are a major cause of disease
in babies, older men and and women of all ages ( Seifu and Gebissa, 2018) . They can lead to serious problems like frequent
infections, pelvic  and kidney infections that cause sepsis, and kidney damage in young children (Lombel et al., 2022) . When
a pregnant woman has a urinary tract infection, it can cause the baby to come early ( Ghouri et al.,2019) . This increases the
chance that the mother or baby will get sick or die, even if the infection has no symptoms. We know that there are many types
of bacteria that can cause urinary tract infections, but Klebsiella spp. is one of the most important ones. Staphylococcus spp ,
Proteus spp., Enterococcus faecalis, Escherichia coli, and Pseudomonas aeruginosa (Azab, 2021).

MATERIALS AND METHODS
Materials
Collection of samples

From December 1, 2021, to March 30, 2022, urine samples were collected from people with urinary tract infections at Ibn Sina
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Hospital and Mosul General Hospital. A total of 170 mid urine stream samples, 100 from women and 70 from men, were taken.
from different ages, using plastic containers, and advising all patients to take a sample during the middle of urination. After
taking the sample and writing information on it and on the questionnaire form, it is sent to the lab within half an hour, where it
is implanted by a sterile agricultural carrier (loop) using the flame method on the medium Agar Makonki and the medium of
blood Agar. The rest of the urine is put in sterile test tubes and spun in a centrifuge at 2000 cycles per minute for 5 minutes. A
drop of the precipitate is then put on a glass slide and looked at with a photomicroscope to look for bacterial cells, pus cells,
red blood cells, particles of crystals, and epithelial cells (Karah et al., 2020; Price et al., 2016).

Identification Methods:

First: it depends on the Gram stain, the catalase test, the coagulase test, and the mannitol fermentation test on Mannitol Salt
Agar (Granato et al., 2019; Wanger et al., 2017).

Second: using the VITEK 2 System from the French company Biomerieux
Sensitivity Test:

The hypersensitivity test was done using a modified version of the Kirby-Bauer method, as described in (Chess, 2019; Granato
et al., 2019), and antibiotics made in Turkey by Bio-analyse were used in a concentration that is standard around the world.
Pure bacterial colonies (18-24 hours old) were placed in a test tube with 50 ML of physiological brine to make a bacterial
suspension, and the turbidity of the suspension was adjusted with a cotton swap to the turbidity of the McFarland solution (0.5),
the bacterial suspension was spread on the centre of the Mueller-Hinton agar, and the discs were placed on the center and
incubated at 37 °C for 24 hours. At the end of the incubation period, the inhibition area around the inhibition disc is measured
with a measuring ruler, and the resistance or sensitivity of the bacterial cell to the antibiotics used in Table (1) is monitored.

Table 1. Antibiotics for sensitivity testing for Staphylococcus spp.

Antibiotics code Concentration(j.g) Sensitive Medium Resistant
mm sensitivity mm
mm
Levofloxacin LEV |5 >28 22-28 <22
Cefepime CEP 10 >32 26-32 <26
Rifampin RA 5 >34 26-34 <26
Vancomycin VA 30 >21 17-21 <17
Cefotaxime CTX 30 >22 18-22 <18
Oxacillin OX 5 >24 18-24 <18
Ceftriaxone CRO 10 >28 22-28 <22
Methicillin ME 10 >34 30-34 <30
Amikacin AK 10 >26 20-26 <20
Amoxicillin/clavulanic AMC 20/10 >27 27-35 <35
acid
(CLSI, 2022).

Methods and media used to detect the ability of bacteria to form biofilms
First : Tryptic soy broth medium added 1 % glucose (Cappuccino and Welsh,2018)

The bacteria that had been found and identified were turned on by taking a drop of the ........ ... -..sample that had been kept
and putting it on the blood media. The media were then put in an incubator at 37°C for 24 hours, and a piece of the growing
colony was used to vaccinate each species in a test tube with a medium of Tryptic soy broth that had been made ahead of time
and contained 1% glucose. then the medium that contain the bacteria there washes with phosphate buffer solution The tubes
were then put in an incubator at 37°C for 24 hours. Then, (1%) Violet Crystal Dye is added to each tube, and the tubes are left
for (15) minutes. The tubes are then washed with deionized water and turned upside down to dry, and biofilms are seen in each
tube (Sultan and Nabiel, 2019).

Second : Congo Red Agar medium (Cappuccino and Welsh, 2018)

After activating the samples and planting them on rich mediums, the cultivated carrier ... took a seed from the sample and
planted it in the center of the Congo Red Agar that had been prepared in advance. After 24 hours of incubation at 37 °C, the
bacteria that make up the biofilm were detected by the color of the medium changing from red to black. This shows that the
bacteria are producing biofilm , when the medium do not change it is color this indicate that the bacteria not produce biofilm
(Shrestha et al., 2018)
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RESULTS AND DISCUSSION

The result showed that among 170 specimens of people with urinary tract infection we had rare species of the bacterial genus
staphylococcus spp as shown in)fig1(.it was S.hemolyticus in 10 of the isolate at rate of 8.9% this type of bacteria is pathological
when it found in places of her than their natural environment they have virulence factor as a biofilm producer and antibiotic
resistance like aminoglycoside and their role in blood hemolysis .the large use of antibiotic can had to appearance of resistance
(pain et al.,2019). This number was about the same as what (Luty et al., 2020) said about the infection rate, which was (11.5%).
Also, our results were different from (Kabduova et al., 2022). This type of bacteria caused (21.17%) of infections. With a rate
of (9.82%), the S.hemolyticus infection affect specifically the patient with low immunity because they are largely resist to
antibiotic from all (CONS) (Barros et al.,2012) there were also (11) S. epidermidis bacteria isolates with rate of 9.82% .
Our results were similar to those of (Seifu and Gebissa, 2018) because (12.3%) of the bacteria were isolated. They were also
similar to those of (Shahab and Salih, 2017) because (7.5%) of the bacteria were isolated. However, our results do not match
those of (Luty et al., 2020) because only (0.90%) of the bacteria were isolated. It was one of the causes of hospital infection
because it was form over the skin and mucous membrane and enter the urinary tract through the urethra ,it had a capability to
accommodate and can cause infection that relate to catheterization and had genes that is resistant to antibiotic (chabi and
momtaz,2019) As for S.xylosus, (3) bacterial isolates were found at a rate of (2.6%). This was the same as what the researcher
(Obaid et al., 2020) found, which was that (5%) of this type of bacteria was isolated. They had a virulence factor which made
it opportunistic infection for (CONS) that have the least rate in our current study S.auricularis , S.lugdunensis,S.simulans and
S. hominis where there one isolated for each species at rate of 0.89% this result agreed whit researcher (Luty et al.,2020) it was
at rate of (0.3% and 0.6%) respectively for S. lugdunensis and S. hominis while for S.simulans our result differ with (Szemraj
et al.,2020) that was isolated at (22.5%) our current study, S. hominis, S. simulans, S. lugdunensis, and S. auricularis
are the species that are the least different from each other where there was one bacterial isolate for each species, which is a rate
of (0.89%) S.lugdunensis by (0.6%( and )0.3%), respectively, as for S.auricularis and S.hominis, and our results agreed with
the results of the researcher (Chesca et al., 2022) to S. auricularis and S. simulans for the study done at the University of
...Transylvania Brasov, Romania, where the percentages were (0.73% (and )2.44%) respectively, as mentioned by the
researcher (Szemraj et al., 2020) that these species can't be thought of as a source of contamination because they have virulence
factors that make them opportunistic pathogens and can quickly pick up genes that make them resistant to antibiotics. They also
cause infections that are similar to those caused by  S. aureus. As it gets more resistant to antibiotics, S.aureus (CONS) is
becoming a bigger threat to public health around the world. Because it is a pathogen and not just a pollutant, it is often found
in hospitals where there is inflammation (Asante et al.,2020).

S. lugdunensis

S. hominis
0.89%
S .simulans \ 0.89%

0.89%

S. auricularis ___—— &
0.89% .
S .xylosus / S. haemolyticus
2.68% 8.9%

S. eidermides
9.82%

Fig. (1) The Percentage of rare bacterial species found in urinary tract infections
Results of biofilm formation:

Rare bacteria from urinary tract infections have been shown to be able to form biofilms using the tube method. This is shown
by the appearance of violet at the bottom or on the side of the tube, which means the result is positive (Figure 2). There was
also the Red Congo Method  ( Figure 3) shows that the bacteria that made biofilms had black colonies with a crystalline
shape, while the bacteria that didn't make biofilms had red or pink colonies. The tube method and the Congo Red method are
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the best ways to find bacteria that make biofilm. While the Congo red method is used as a general way to find biofilm-
producing bacteria in laboratory (Wadher and Rewatkar, 2013) showed that the appearance of a violet layer under the tube is
proof that the result is positive. In the case of the Congo Red Agar, the appearance of colonies with a bright black color in the
middle is proof that it is the ability causing the formation of biofilms (Kirmusaogu, 2019 ; Shrestha et al., 2018).
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Fig. (2) Positive and negative results of biofilms forming in tube method

Fig. (3) Biofilms forming

Fig. (4) Non Biofilms forming
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Staph. haemolyticus. showed that it could form biofilms by being positive by the tube method (40%) of the time and weakly
positive (60%) of the time. Biofilms showed up (40%) of the time when the Congo Red method was used. Our results were
different from those of the researcher (Deka, 2014), who said that (21%) of the S.haemolyticus bacteria were found in isolation.
Our results match those of the researcher (Omari, 2020) in a study done in the city of Mosul at Ibn Sina Teaching Hospital,
where (100%) of biofilms were formed using the tube method and (50%) were formed using the Congo Red method.

Both the tube method and the Congo Red method fail to make biofilms from S. epidermidis. Our results are the same
as those of the researcher (Jabir, 2022), where none of his isolates were able to make biofilms. They are also the same as those
of (Al-Omari, 2013), where none of his isolates were able to make biofilms using the Congo

Red method, but (66.6%) of bacteria were able to do so using the tube method. For the other species S. xylosus, S. auricularis,
S. simulans, S. lugdunensis, and S. hominis the rate of forming biofilm for those species were 100% by tube method while no
biofilm formation by using Congo red for all isolates .The researcher (Yong et al., 2019) confirmed our results and said that
these species are opportunistic pathogens that cause clinical infections because they have virulent factors, such as the ability to
form biofilms. This makes them important, even though some strains of Staphylococcus are negative for biofilm formation.
Researchers (Szczuka et al., 2016) confirmed that some strains of bacteria that don't make an enzyme for coagulation can still
form biofilms, which is one of the most important factors in pathological events.

This study found that S. haemolyticus was (90%) sensitive to antibiotics (Levofloxacin, Amikacin), (80%) sensitive to
Rifampin, (40%) sensitive to Methicillin, and vancomycin (20%) but resistant .to. .antibiotics.(Amoxicillin/clavulanic acid,
Ceftriaxone,oxacillin,cifepime and Ceftaxime) at rate 100%. Our results were similar to those of the researcher
(Sarker.et.al.,.2021).who found that the bacteria were highly resistant to Amoxicillin/clavulanic at (100%), However the
bacteria were sensitive to the antibiotics Levofloxacin and Amikacin, with sensitivity rates of (73.08 and 84.61%) respectively.
Our results were different when it came to the antibiotic ceftriaxone with sensitivity rate (80.76%)

The S..xylosus bacteria was sensitive to antibiotics Levofloxacin, Rifampin, Amikacin, Methicillin, and Vancomycin, at rate (
33.3%). While the antibiotics Cefepime, Cefotaxime, Oxacillin, Ceftriaxone, and Amoxicillin/clavulanic acid Show resistance
The researcher (Onyebueke et al., 2019) found that the average level of sensitivity to the antibiotic Levofloxacin was (69.7%
)at the University of Nigeria Teaching Hospital in Nigeria, where his study was done. Our result where average with
(Maroff,2018) in study done in Tikrit Hospital which was sensitive to Amikacin (39%).

As for the bacteria that didn't have a clotting enzyme and had the lowest rates in our study, they were S.hominis, S.epidermidis,
S. simulans, S. lugdunensis, and S. auricularis.  S. epidermidis bacteria were completely sensitive to the antibiotic Amikacin,
moderate sensitivity to levofloxacin and cefepime this result was average with researcher (Abdulwahhab and Atiyea ,2021) at
rate of (69.7%) for levofloxacin and at rate of (88.9%) for Amikacin and it was deferent in Amoxicillin/clavulanic acid at
rate(88.9) sensitivity, whereas S. simulans bacteria were completely sensitive to Rifampcin and Vancomycin. And moderately
sensitive to Amikacin . S. hominis and S.lugdunensis bacteria were both highly sensitive to the antibiotics Rifampcin, Amikacin,
Methicillin and Levofloxacin and moderately sensitive to Vanomycin . These results match those of the researcher  (Onyebueke
et al., 2019), who found that S. hominis bacteria were resistant to antibiotics containing Amoxicillin / Clavulanic Acid and had
different levels of sensitivity to other antibiotics.

For S..lugdunensi bacteria, our results were the same as the researcher's (Luty et al., 2020), where the bacteria was highly
sensitive to the Levofloxacin and resistant to the rest of the antibiotics while with the S.simulans the result was agreed with the
researcher (Drobeniuc et al.,2021). Even though these bacteria are rare, they can cause endocarditis, bacteremia, and urinary
tract infections. This study found that S. haemolyticus was (90%) sensitive to antibiotics (Levofloxacin, Amikacin), (80%)
sensitive to Rifampcin, (40%) sensitive to Methicillin, and vancomycin (20%) but resistant to antibiotics
(Amoxicillin/clavulanic, Ceftriaxone,oxacillin,cifepime and Ceftaxime) at rate 100%. Our results were similar to those of the
researcher (Sarker.et.al.,.2021), who found that the bacteria were highly resistant to Amoxicillin/clavulanic at (100%), However
the bacteria were sensitive to the antibiotics Levofloxacin and Amikacin, with sensitivity rates of (73.08 and 84.61%)
respectively. Our results were different when it came to the antibiotic ceftriaxone with sensitivity rate (80.76%)

The S. xylosus bacteria was sensitive to antibiotics Levofloxacin, Rifampcin, Amikacin, Methicillin, and Vancomycin, at rate
(33.3%). While the antibiotics Cefepime, Cefotaxime, Oxacillin, Ceftriaxone, and Amoxicillin/clavulanic acid Show resistance
The researcher (Onyebueke et al., 2019) found that the average level of sensitivity to the antibiotic Levofloxacin was (69.7%
)at the University of Nigeria Teaching Hospital in Nigeria, where his study was done. Our result where average with
(Maroff,2018) in study done in Tikrit Hospital which was sensitive to Amikacin (39%).

As for the bacteria that didn't have a clotting enzyme and had the lowest rates in our study, they were S.hominis, S.epidermidis,
S. simulans, S. lugdunensis, and S. auricularis. ~ S. epidermidis bacteria were completely sensitive to the antibiotic Amikacin,
moderate sensitivity to levofloxacin and cefepime this result was average with researcher (Abdulwahhab and Atiyea ,2021) at
rate of (69.7%) for levofloxacin and at rate of (88.9%) for Amikacin and it was deferent in Amoxicillin/clavulanic acid at
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rate(88.9) sensitivity, whereas S. simulans bacteria were completely sensitive to Rifampin and Vancomycin. And moderately
sensitive to Amikacin . S. hominis and S.lugdunensis bacteria were both highly sensitive to the antibiotics Rifampin, Amikacin,
Methicillin and Levofloxacin and moderately sensitive to Vanomycin .These results match those of the researcher (Onyebueke
et al., 2019), who found that S. hominis bacteria were resistant to antibiotics containing Amoxicillin / Clavulanic Acid and had
different levels of sensitivity to other antibiotics.

For S. lugdunensi bacteria, our results were the same as the researcher's (Luty et al., 2020), where the bacteria was highly
sensitive to the Levofloxacin and resistant to the rest of the antibiotics while with the S.simulans the result was agreed with the
researcher (Drobeniuc et.al.,2021). Even though these bacteria are rare, they can cause endocarditis, bacteremia, and urinary
tract infections.

CONCLUSION

It's not right to leave out rare bacteria or call them just "contaminants.” They cause infections in people that are similar to those
caused by Staphylococcus aureus because they have highly infectious agents like biofilms and can quickly pick up genes that
make them resistant to antibiotics. They are opportunistic pathogens because they have traits that make them dangerous.
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