
INTRODUCTION. Moraxella catarrhalis is an aerobic Gram-negative diplococcus that  

is often isolated from the human respiratory tract. This bacterium is an important pathogen 

mainly responsible for the infections of upper and lower respiratory tract  

as well as one that may less frequently cause severe infections of different location. Most 

common clinical forms of infections caused by M. catarrhalis include acute otitis media in 

children as well as exacerbation of chronic obstructive pulmonary disease in adults.  

M. catarrhalis may colonise the respiratory system of healthy individuals without causing  

a disease. The frequency of colonisation is influenced by many factors, including age, social 

status, genetic predispositions, co-morbidities, type of occupation, or past vaccinations. 

Usually, M. catarrhalis is considered to be a pathogen sensitive to most antibiotics routinely 

used in the treatment of respiratory tract infections. An exception  

is the natural resistance to trimethoprim, vancomycin, and clindamycin as well  

as the extremely common resistance of this bacterium to penicillins resulting from  

the production of β-lactamases. Currently, it is possible to observe a slow growth  

of the number of strains that are drug-resistant and multidrug-resistant to various antibiotics. 

The most important virulence factors of M. catarrhalis include numerous outer membrane 

proteins (UspAs, Hag/MID, and CopB among others), lipooligosaccharide, and type IV pili. 

Due to the fact that M. catarrhalis has been considered a harmless commensal bacterium for 

many years, it is a microorganism that remains little characterised in terms of resistance 

mechanisms to antibiotics or the occurring virulence factors genes.  

 

AIM OF WORK. The aim of the conducted research was to describe clinical isolates  

of M. catarrhalis obtained from patients with signs of upper respiratory tract infection with 

particular focus on phenotypic and molecular analysis of drug resistance mechanisms as well 

as to assess the occurrence of selected virulence genes among  

the studied strains.  

 

MATERIALS AND METHODS. The material used in the research consisted  

of 168 clinical isolates of M. catarrhalis isolated in Lublin in the years 2013-2015.  

The bacterial strains came from the inoculation of swab samples from the upper respiratory 

tract of individuals with signs of infection of this area. The fact that  

the obtained isolates belonged to M. catarrhalis species was corroborated on the basis  

of phenotypic and biochemical characteristics as well as with the use of molecular tests. The 

occurrence of virulence genes (uspA1, UspA2, UspA2H, hag/mid as well  



as copB) was studied with the use of the PCR method. The serotype affiliation  

of the strains on the basis of lipooligosaccharide was determined with the use  

of multiplex PCR method for losA, losB, and losC genes. The ability of the isolates  

to produce β-lactamases was tested with the use of a cefinase test. The sensitivity  

of the isolates to the following antimicrobial substances was analysed with the use  

of a disc diffusion test: amoxicillin with clavulanic acid, cefuroxime, nalidixic acid, 

ciprofloxacin, moxifloxacin, levofloxacin, erythromycin, tetracycline as well  

as co-trimoxazole. The MIC values of the substances to which the studied isolates 

demonstrated resistance (fluoroquinolones and tetracycline) were determined with the use of 

the gradient diffusion method. The isolates resistant to tetracycline were examined for the 

presence of 6 resistance genes: tetA, tetB, tetC, tetE, tetM as well as tetO with the use of 

multiplex PCR method. The strains resistant to fluoroquinolones were subject to sequencing 

in order to detect mutations in gyrA, gyrB, parC, and parE gene fragments encoding the 

subunits of bacterial gyrase and type IV topoisomerase. The obtained results were subject to 

statistical analysis. 

RESULTS. 168 bacterial isolates were obtained as part of this work. The average age  

of people who provided the isolates was 6.23 ± 10.52 years, and a considerable majority 

(more than 80%) of the studied individuals were children up to the age of 4. M. catarrhalis 

was considerably more often isolated from nasal swabs (86%) than pharyngeal swabs (13%).  

As part of the research, M. catarrhalis was considerably more often isolated in the winter and 

autumn months. CopB gene was detected in all studied isolates, hag/mid gene was present  

in 97%, uspA1 in 98%, and uspA2 in 85% of strains. None of the studied isolates showed the 

presence of uspA2H gene. On the basis of the presence of losA gene, 96% of the strains were 

classified as serotype A LOS. 98% of the studied isolates  

of M. catarrhalis bacteria produced β-lactamases. On the basis of a drug susceptibility test 

with the use of disc diffusion method, it was determined that more than 82%  

of the studied isolates were sensitive and 17% of them were resistant to the studied 

antimicrobial substances. Among the resistant strains, 6 isolates demonstrated resistance  

to a few substances at the same time. The highest proportion of resistant strains was observed 

with regard to tetracycline (11%) and nalidixic acid (5%). Moreover, 2% of the strains were 

resistant to levofloxacin, moxifloxacin, or amoxicillin with clavulanic acid, 1% of the strains 

were resistant to co-trimoxazole, and 0.6% to erythromycin. All of the studied strains were 

sensitive to cefuroxime and ciprofloxacin. A decreased sensitivity to tetracycline was reported 

for 13% of the strains. The range of MIC values was 1.5-6 mg/l for tetracycline, 0.25-2 mg/l 



for moxifloxacin, 0.25-0.5 mg/l for ciprofloxacin, and 2-12 mg/l for nalidixic acid. Among 

the studied strains, only the presence of tetB gene was detected (in 4 isolates), and its 

occurrence correlated with higher tetracycline MIC values. Resistance to fluoroquinolones 

was exhibited by 8 strains which were subject to sequencing. Within gyrA gene, two types of 

missense mutations were observed: C239T (Thr 80> Ile) and G412C (Glu 138> Gln). These 

occurred in two strains altogether. Within gyrB gene, one type of point mutation was 

observed: A1481G (Asp 494 > Gly). It occurred in 3 strains. Within parC gene, there 

occurred only silent mutations, whereas there was an identical single mutation G1432(G/A) in 

par Egene of two strains.  

 

CONCLUSIONS. (1) The proportion of M. catarrhalis isolates from the upper respiratory 

tract of the sick was considerably greater among children up to the age  

of 4 than among adults. M. catarrhalis was considerably more frequently present in the area 

of nasal mucous membrane than in the area of the mucous membrane of the posterior 

pharyngeal wall of the same patients. The frequency of the isolation of this bacterium  

in the Lublin Region in the years 2013-2015 was on the increase and had  

a repetitive seasonal character with a peak in the winter months. (2) Virulence genes - copB, 

hag/mid, uspA1, and uspA2 - were common in the clinical isolates  

of M. catarrhalis. (3) The most prevalent lipooligosaccharide serotype of the obtained  

M. catarrhalis isolates was serotype A LOS. (4) The production  

of β-lactamases was common among the studied isolates of M. catarrhalis.  

(5) The analysed M. catarrhalis strains most often demonstrated resistance  

to tetracycline and fluoroquinolones. (6) The occurrence of tetB gene  

in M. catarrhalis was connected with higher tetracycline MIC values.  

(7) tetA, tetC, tetE, tetO and tetM genes were not present in M. catarrhalis strains.  

(8) The detected mutations in gyrA and gyrB genes had no impact on the increase  

of fluoroquinolones MIC values in the group of drug-resistant strains. (9) Mutations  

in the gyrA and gyrB genes present in M. catarrhalis strains are also present in strains isolated 

in the world. (10) The research results indicate the necessity to monitor  

the drug resistance of M. catarrhalis on a regional scale and to undertake such actions  

in the whole country. 

 


