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Summary  

Proteus mirabilis is one of the most infectious organisms that cause a various 

infections involving those of the skin, wounds and urinary tract. One of the main 

virulence features in P. mirabilis is the role that plays in pathogenesis and antibiotic 

resistance is the ability to form biofilm. The aim of this study is to describe the 

synthesis of silver nanoparticles and using it as antibacterial agent and anti-biofilm. 

The current study was including collection of two hundred and five (205) 

different clinical samples (urine, burn and wound swabs) from Kirkuk city hospitals 

from December 2021 to March 2022. All samples were transferred to the laboratory for 

isolation and identification by culturing, biochemical tests, API 20 E test and VITEK 2 

compact system. Out of 205 samples, 32 isolates have been identified as P. mirabilis; 

while 173 isolates that belong to other bacteria.  

A susceptibility test was performed for all P. mirabilis isolates (32 isolates) 

against 10 antibiotic discs: The results showed the high resistance to Trimethoprim-

sulfamethoxazole (84.37%), Doxycycline (71.9%), Chloramphenicol (68.75%), 

Ampicillin (68.75%) and Amoxicillin/ clavulante (65.62%), while the most effective 

antibiotic discs against P. mirabilis are Imipenem (0%), Amikacin (15.6%), 

Ciprofloxacin (25%), Gentamicin (37.5%) and Cefotaxime (40.6%). 

For detection of biofilm production by P. mirabilis, a microtiter plate method 

was used. It was found that 13 isolates (40.62%) were moderate biofilm producer, 

8(25%) isolates were the strong and weak biofilm producer, while three isolates 

(9.37%) were non-biofilm producer. 

Silver nanoparticles were used in this study, and it was prepared from Citrus 

aurantium leaves extract by green synthesis method, the characterization achieved by 

using UV. visible spectroscopy, X- ray diffraction and transmission electron 

microscope. 

The antibacterial activities of Ampicillin, synthesized AgNPs, and the synergetic 

effect of combination of AgNPs+AMP are tested against selected MDR and biofilm- 

producer P. mirabilis by using agar well diffusion method at concentration of  (25, 50, 

75 and 100 µg/ml). The results shown that the activities of AgNPs and AgNPs+AMP 
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gives highest inhibition zone at concentration of 100 µg/ml (19.000 ± 1.00 mm and 

20.333 ± 0.577 mm) compared with AMP alone.  

The anti- biofilm activity of AgNPs against P. mirabilis are tested against 

selected MDR, biofilm- producer P. mirabilis  using microtiter-plate method at 

concentration (25, 50, 75, 100 µg/ml) and the result shows biofilm is completely 

inhibited at (75 and 100 µg/ml) concentration. 

The study conclusion was the green synthesis of nanoparticles is safer, 

cheaper, and accessible for preparation. Silver nanoparticles and the combination of 

AgNPs with AMP were highly effective on P. mirabilis, also is found that AgNPs has 

the ability to inhibiting the biofilm- production at all concentration.  

 


