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INTRODUCTION A common problem in health care is bacterial diseases of various locations, 

often with difficult to determine causes and chronic course. The important problem among 

infections of the ophtalmologist’s patient is conjunctivitis, which etiology is unknown and the 

treatment is based on empirical antibiotic therapy. Conjunctivitis reduces the quality of life and 

if left untreated or treated improperly, could also evaluate for more dangerous infections such 

as keratitis. It is important to learn and explain pathomechanisms the disease and to take into 

account the etiological factors, which are cause of the symptoms.  Such analysis allows for a 

possible modification of the implemented antibiotic therapy, and due to the higher effectiveness 

of treatment and prevention against complications. An important aspect of the analyzed 

infections is the participation of low-virulent coagulase-negative Staphylococcus (CNS - 

Coagulase-Negative Staphylococcus) strains, which present on the skin and nearby the 

conjunctiva and may be important for endogenous infection. These study is also important in 

the context of S. aureus, which pathogenicity status is established. The analysis of antibiotic 

resistance of Staphylococci is a key in choosing therapy. 

 AIM OF WORK The aim of the study were: characterization Staphyloccoci strains isolated 

from the conjunctiva of patients with conjunctivitis, taking into account the identification of 

types based on phenotypic features, the possibility of biofilm formation based on the assessment 

of fluorescence absorbance and genetic predisposition in the field of the occurrence of operon 

ica and genes icaA, icaD, virulence factors associated with adhesion to epithelial cell and 

stimulation of proinflammatory cytokines during infection in an "in vitro" model. An important 

aspect of the study was the analysis of antibiotic resistance for selected antibiotics. 

MATERIALS AND METHODS The study material was consisted of 52 clinical strains of 

S.aureus and S. epidermidis, which were isolated in 2016-2018 at the Department of Medical 

Microbiology at the Independent Public Clinical Hospital No. 1 in Lublin and Chair and 

Department of Medical Microbiology Medical University of Lublin. Bacterial strains were 

isolated from cultures taken from the conjunctiva from patients who were diagnosed by the 

doctor with symptoms of bacterial conjunctivitis. Strains were identified on the basis of 

biochemical features. The occurrence of the ica operon and the icaA and icaD genes were 

examined using the PCR method. The ability of biofilm formation of cultures S. aureus and 

S.epidermidis was investigated using the crystal violet plate method. Both cytotoxicity and IL-

8 levels were assessed in vitro using a cell line. IL-8 concentration was determined by ELISA. 



The obtained results were subjected to statistical analysis. The drug resistance profile was 

determined using the diffusion-disk method. In this way, sensitivity to the following antibiotics 

was tested: cefoxitin, erythromycin, clindamycin, tetracycline, norfloxacin, ciprofloxacin, 

gentamycin, amikacin, neomycin, chloramphenicol, cotrimoxazole, ofloxacin, levofloxacin, 

mofloxacin and penicillin. 

RESULTS The study examined 52 clinical strains of Staphylococci - 26 strains of S. aureus 

and S. epidermidis. In the study, 100% of strains showed the ability to produce catalase. All 

S.aureus strains and none of S. epidermidis strains demonstrated  ability to produce coagulase 

and fermentation mannitol on Chapman. Statistically significant differences in the frequency of 

icaA gene detection were found depending on the type of staphylococcus. Significantly more 

often icaA gene was detected in the S. epidemidis group (n = 7) than in the S. aureus group (n 

= 1). The icaD gene was found more often in S. aureus (n = 10) strains than S. epidermidis (n 

= 6). The presence of ica operon was found in 1 strain of S. aureus and in 4 strains of 

S.epidermidis. The ability of the biofilm formation was evaluated on the basis of the light 

absorbance capacity. Six strains of the  S. aureus  can be considered strongly adherent and 20 

strains as weakly adhernet. In the S. epidermidis strain group, 4 strains are strongly adherent, 1 

strain is non-adherent, and 21 strains are weakly adherent. The IL-8 concentration after 7 hours 

for S. epidermidis strains was 1413.21, whereas for S. aureus - 1724.61. After 24 hours, 

concentrations increased to 2113.94 and 2003.05 respectively. Evaluation of the cytotoxic 

properties showed that the% cytotoxicity for S.aureus (Me = 15,277) is higher than for 

S.epidermidis (Me = 1,930). In the drug resistance profile of the tested strains, it was shown 

that 26.92% of S. aureus and 34.62% of S. epidermidis were resistant to cefoxetine and further 

to erythromycin 30.77% and 61.54% respectively; clindamycin 26.92% and 23.08%; 

tetracycline 11.54% 26.92%; norfloxacin 15.38% and 15.38%; ciprofloxacin 15.38% and 

19.23%; gentamycin 7.69% and 23.08%; amikacin 15.38% and 11.54%; neomycin 26.92% and 

15.38%; chloramphenicol 7.69% and 11.54%; cotrimoxazole 0.00% and 23.08%; ofloxacin 

11.54% and 26.92%; levofloxacin 11.54% and 15.38%; penicillin 80.77% and 88.46% and 

mofloxacin 11.54% and 15.38%. Among the tested strains, the MLSB phenotype was more 

often identified in the S. epidermidis group. 

CONCLUSIONS (1) Staphylococcal strains - S. epidermidis and S. aurues isolated from 

conjunctiva from patients showed phenotypic features compatible to the corresponding 

characteristics of the marked species (2) S. aureus showed higher adhesion and biofilm 

formation ability (3) The icaA gene was more common in S. epidermidis strains, whereas icaD 



more often in S. aureus strains, which may indicate higher gene expression in this species in 

biofilm production (4) Cytotoxicity was higher in the S. aureus strain group than S. epidermidis 

(5) The level of IL-8 producted by epithelial cells of the Detroit 562 line stimulated with 

S.aureus strains was higher after 7 hours than with S. epidermidis, after 24 hours levels were 

similar(6) IL-8 levels after 24 hours of stimulation were higher than after 7 hours for strains of 

both species (7) Erythromycin resistance was more common among S. epidermidis strains (8) 

Among S. aureus strains, more common resistance to cotrimoxazole was found (9) The 

incidence of cross-resistance MLSB phenotype was higher in S. epidermidis than S. aureus (10) 

The results of the study show the need to monitor the ability of biofilm formation by various 

Staphylococci species isolated from conjunctiva from patients with conjunctivitis and 

continuous analysis of the drug resistance profile. 

 

 


