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Abstract : 

The bacterium Staphylococcus saprophyticus  is one of the common bacterial species in  urinary tract 

patients. Seven isolates of this bacterium were diagnosed from the study population of fifty patients 

suffering from chronic urinary tract infections, men and women, with an average age of 20-50 years. The 

degree of sensitivity to vancomycin was 100% (zero resistance), tetracycline (85.7%), chloramphenicol 

(71.4%), cefaxitin (71.4%), while it was 100% resistant to oxacillin (zero sensitivity) and (57.1%) to 

erythromycin.The aim of the presenttraining is to find out the degree of sensitivity and resistance to 

Staphylococcus saprophyticus  in chronically patientswith infectionsurinary tract. study concluded that 

the use of vancomycin in the administration of chronically infections with urinary tract for infected 

patients with staphylococci saprophyticus is the first against such an infection. On the contrary, we found 

that oxacillin is the most antibiotic resistant in these patients, which indicates that this bacterial type has 

overcome oxacillin. 

Introduction : 

S.saprophyticus is a coagulase-negative ,non-hemolytic   Gram-positive, that is a communalsource of 

unfussy infections in urinary tract (UTIs), predominantly inactively sexualof youngwomen. Often, it 

causes complications such as acute pyelonephritis, epididymitis ,urethritis and prostatitis. S.saprophyticus 

is share of the usual human microorganism(m.o) that lives in therectum, urethra, perineum,digestive tract 

and cervix,. It was likewise commonly present in the digestive tract of cattle and pigs by S. saprophyticus, 

therefore can be transmitted to individualsby the consumption of these products. (1,2). Patients  with 

nosocomial UTIs, the young, pregnancy patients, and those with catheterization urinary bladder have an 

improvedoccurrence andcolonization of S. saprophyticus . Males have a lesseroccurrence of S. 

saprophyticus infections.Overallpossibilityreasons for UTIs comprise the past of repeated UTIs, womanly 

sex, latest sexuallycontact, neurogenic bladder, pregnancy,benign prostatic hypertrophyand indwelling 

catheter (3,4).S. saprophyticusis stimulated by diversestyles of adhesives, likehemagglutinins with self-

destructive and adhesion possessions, and surface-attached lipases form fimbriae-like surface attachments 

that help bacteria maintainer strong adhesion to host surfaces. This greatcapacitycolonization of S. 

saprophyticus to the urinary tract is due in part to adhesions that allow the organism to inhabit the urinary 

epithelium with urease, resulting in severe S. saprophyticus infection. fold in antibiotic tolerance 

compared to non-biofilm-forming isolates (5). Inopportunely, UTIs are usually cured with broad-

spectrum antibiotics without a culture or sensitivity test. This unsuitable use of antibiotics has led to an 

increase in resistance to antibiotics, caused to the emergence of multidrug-resistant pathogenic bacteria. 

Changes in resistance of antibiotic have been reported in urological aetiologies. (6,7).Antibiotics are the 

substances used to kill or stop the growth of microbes and can be considered miraculous drugs in 

treatment of infectious diseases, but the increasing use of antibiotics in humans and animals has led to the 

development of antimicrobial resistance (10).A previous study showed biofilm establishment in 

Staphylococcus spp. It be contingent on the adhesive intracellular polysaccharide (PIA), whose is 

facilitated by the ica operonbiosynthesis. This operon encompasses the icaADBC genes and the icaR 

regulatory gene that is copied in the opposite route of the operon (ica). In the occasion of the icaR gene, 

some trainings have shown that its creationrepressor of transcriptional that shows an Adaptation part in 

regulating the expression of the operon (ica) depending on conservationalenvironments. Various features 

such as growth anaerobically, the occurrence of antimicobial at sub-inhibitory meditations, and 

conservational stresses such as great osmolality can riseof operon(ica) expression. Adding to PIA, 
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Staphylococcus spp. highlighted such as DNA and proteins (8,9). The species of  Staphylococcus  can 

arrangement biofilms reliant on polysaccharide intercellular adhesin (PIA), produced by operon( ica ) 

(11). Biofilms can limit the system of host protectionaccess to staphylococci and reduce the effectiveness 

of antibiotics. In addition, conjugation can occur in staphylococcal cells at higher levels than  planktonic 

cells in biofilms formation (12). Examination of 169 S. saprophyticusstraining showed that 70% of  

strains were able to a biofilm arrangement. Furthermore, formation  of biofilm increased resistant to five 

antimicrobial (vancomycin, trimethoprim/sulfamethoxazole,oxacillin, norfloxacin and ciprofloxacin) 

approximately 32-fold(13).The capability of S. saprophyticus to effect infection may be related to urease 

as virulence factors  (14,15), surface proteins([16) and protein D-serine deaminase (DsdA) (17). Were the 

first virulence factor is urease   designated in S. saprophyticus. Trainings withinhibitor of urease have 

shown that reticence of urease action can deferral the growth of S.saprophyticusqualified analysis using a 

genome-wide method shows that S. saprophyticuslacks several other adhesion proteins and virulence 

factors when compared to other thrombus-negative Staphylococcus strains. Explains the differences at the 

clinical level (18). Additionalessential virulence factor for s. saprophyticus is the protein D-serine 

deaminase (DSDA), which is found in urine and actions as a bacteriostatic. A mutation in the DSDA gene 

shows attenuated virulence when examin to a rat model. The environs receives and transmits plasmids 

that can conveneresistance to antibiotic (19,20).Even thoughS. saprophyticuscan transmitnumerous 

resistance genes, almost trainingscomprise this in a coagulase-negative organism set or work with a small 

number of models([21–22), and resistantelements in isolation are infrequently identified. Intelligences of 

genitourinary microbiotarelated with UTIs by this m.otime back to the 1980s (23)Consequently, there is 

no latestindication of such colonization by human microorganisms.Despite concerns about most 

infections  by S. saprophyticus can easily extent in the surroundings. In addition, S. saprophyticus 

exhibits transient stability and may exhibit resistant to the cassettes of other types, as 93% of Brazilian 

isolates have resistance to ermC,msrBmsrA,  linAand mphC erythromycin cassettes. (26). 

Materials and methods 

The current study includes 50 urine samples from patients suffering from chronic UTI taking into account 

the patient's consent, according to the specifications and instructions of scientific research ethics. The 

urine sample was collected according to international laboratory standards (25) in a sterile container was 

prepared for this purpose.To confirm S. saprophyticusinfection, S. colonies were detected after culturing 

on blood agar and mannitol salt agar, testing for , trehalose, sucrose, xylose, novobiocin, nitrate reduction 

,hemolysinand urease [26]. 

The Result: 

Seven(14%) ofS. saprophyticus were isolated from 50 urine samples, as the study population consisted of 

(38(76%) females and 12(24%) men) in the average age ranged between 20-50 years. The number of S. 

saprophyticusisolates was 5 (71%) females and 2(29%) men. The study found that the highest antibiotic 

resistance is for Oxacillin while the highest sensitivity It is for vancomycin and according to Table (1). 

 

Table(1):Antibiotic resistance and sensitivity of S. saprophyticus with their percentage. 

Antibiotics Sensitivity %   Resistance % 

vancomycin 7(100%) 0 

cefaxitin 5(71.4%) 2(28.5%) 

tetracyclin 6(85.7%) 1(14.2%) 

gentamycin 4(57.1%) 3(42.8%) 

Erythromycin 3(42.8%) 4(57.1%) 

https://www.mdpi.com/2076-0817/9/1/69#B11-pathogens-09-00069
https://www.mdpi.com/2076-0817/9/1/69#B13-pathogens-09-00069
https://www.mdpi.com/2076-0817/9/1/69#B9-pathogens-09-00069
https://www.mdpi.com/2076-0817/9/1/69#B10-pathogens-09-00069
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Chloramphenicol 5(71.4%) 2(28.5%) 

Trimethoprim-

sulphamethoxazole 

4(57.1%) 3(42.8%) 

oxacillin 0 7(100%) 

Std err =0.47 

 

Mean=4.85 

 

Sted=1.24 

 

Mean=2.14 

 

Sted=1.24 

 

 

 
figure(1):The number of S. saprophyticus according to their antibiotic resistance and sensitivity  . 

 

Discussion : 

The survival rate ofS. saprophyticusis high in the urinary tract is believed to be owing in portion to the 

binding of cell wall adhesives, which, together with urease, allow the organism to efficiently attach and 

colonize the urinary epithelium, resulting in sustained growth and infection.The colonization of Bacterial 

in the bladder and ureteral epithelium by S.Saprophyticushappens through diversekinds of adhesives. 

These comprisehemagglutinins that self-destruct and have adhesive features, in addition to surface-bound 

lipases that surface fimbriae-like appendages that assistance bacteria conserverobust adhesion to these 

surfaces(27).The current results showed that the number of isolation in women is more than in men and 

this is compatible with (28,29,30,31).This organism is one of most common source of unfussy UTIs, 

particularly in women sexually active. UTIs are furthercommunal in females than in males due to their 

structuralvariances: the expanse between the the urethra and anus with the narrowing of the urinary 

area(32).The present study showed that staphylococci saprophyticus was 100% sensitive to vancomycin, 

which is consistent with(40)Who found that vancomycin is the first choice for treatment of Gram-positive 

bacterial species.The formation of biofilm increases the resistance of some antibiotics such as oxycillin, 

trimithoprim/sulfamithoxazole,Biofilms can decreasecontact of the host protectioncoordination 

to Staphylococcus and weaken antibiotic achievement(33).The mechanism of resistance to Trimethoprine 

can be explained either by the presence of genes carried on the plasmid, as this plasmid provides the 

bacterial cell with a new metabolic enzyme that is insensitive to the antigen, which replaces the 

chromosomal enzyme, so the bacterial cell will continue in the pathway, and either by the presence of 

biochemical transposons, in the presence of this drug, which leads to the production of folic acid(37).The 

anti-Erythromycin, which belongs to the group of macrolides, which was resisted by the bacterial isolates 

under study in different proportions. The mechanism of resistance occurs either by changing the target 
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site of the antibody binding to the ribosome, which leads to reducing the binding of the antibody, or by 

the production of enzymes that act on the esterification of the antibiotic, such as the Er esterase 

enzyme(38,39).Therefore, biofilms represent the main existencestratagems of these microorganisms, 

which describes why biofilms are important for public health. In addition, the closeness of cells within or 

between small colonies delivers an tremendousenvirons for the conversation of genetic elements. The 

conjugation mechanism , that is, the transmission of plasmids between bacteria, is more common among 

bacterial cells in biofilms than among planktonic cells(34).The World Financial Forum has described 

antibiotic resistant as ainternational threat that no single country or organization can eradicate or 

control(35).Antimicrobial resistant occurs when bacteria acclimate and propagate in the occurrence of 

these antibiotics. The improvement of this phenomenon is associated with the frequent use of antibiotics. 

For the reason thatnumerous antibiotics be appropriate to the similar drug class, resistant to a particular 

antimicrobial can chief to resistant in a linked class that spreads quickly and may not spread completely. 

In fact, resistance that occurs in an organism or at a genetic locus can also be predicted, for example, by 

the altercation of genetic elementsamongdiverse bacterial species and may influence antimicrobial 

therapy for different diseases and infections. bacteria have Drug-resistant can spread among animalsand 

humans viawater, food and the environment. Human and animal smuggling, migration and migration 

affect transmission. bacteria have Antibiotic-resistant  can be present in animals from which nutrition is 

obtained and in foodstuffs intended for human consumption(36). 

Conclusions  

The current study concluded that the use of vancomycin in the management of chronically infections in 

urinary tract for infected patients withstaphylococci saprophyticusis the first against such an infection. On 

the contrary, we found that oxacillinis the most antibiotic resistant in these patients, which indicates that 

this bacterial type has overcome oxacillin. 
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