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Figure 2. 24-hour mature biofilm growth (OD570) in comparison to zeta potential (mV) at all time points
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Determination of multidrug-resistant Proteus mirabilis biofilm formation ability of urinary infection in pregnant 
women
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Background 
Chronic urinary inflammatory in pregnant women is a current global problem, as they may lead to kidneys’ pathology in fetus and newborn. 
The aim was to study stages of biofilm formation by P.mirabilis in a comparison with the development of morpho-functional changes in kidneys.

Methods 
Identification of isolates was carried out using MICRO-LA-TEST, the ability to form biofilms was determined in polystirol Petri dishes (d 40 mm). 
Optical, phase-contrast, scanning and luminescent microscopy were used for visualization. The urogenital P.mirabilis infection was modeled on 
laboratory female rats to study biofilms’ formation in vivo.

Results 
25 clinical multidrug-resistant strains of P.mirabilis were isolated from pregnant women. After 2 hours of cultivation, the adhesion of bacterial 
cells was observed that correlates with the high adhesion index (7.5). In 24-36 hours, monolayer formation with biofilms’ compacted areas 
was revealed. Microcolonies formation was ensured by co-aggregation with intercellular connections’ formation, their fusion with subsequent 
clustering. The most complete biofilm development was observed in microcolonies’ central part. Cellular matrix destructive processes with the 
subsequent separation of planktonic cells and new colonies formation were detected in some areas in 48 hours. Under luminescence micros-
copy (Live/Dead staining), green metabolically active cells - viable forms and red non-viable cells - were differentiated. Under static conditions, 
phase-contrast microscopy of P.mirabilis revealed motile cells that form aggregations, initiating biofilm formation, but do not contribute to the 
increase in the biomass of mature one. Morphological examination revealed the development of pathological processes in rats’ kidneys. Most of 
the nuclei were reduced in size; microabscesses were noted in cortical and medullary layers’ parenchyma. Congestive hemorrhagic infarction 
and necrosis of tubule epithelium, inflammatory hyperemia of vessels with leukocyte infiltration of necrotic areas were revealed. Tubules and 
capsules of glomeruli were filled with leukocytes, lumens did not differ due to the breakdown of the epithelium.

Conclusions 
Exopolysaccharides’ biosynthesis is a multistage process that leads to changes in bacterial phenotypic features compared to their planktonic 
forms and development of morpho-functional changes in kidneys characteristical for certain stages of biofilm formation.
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