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1.Introduction 

Pseudomonas aeruginosa is an omnipresent gram-negative aerobic 

bacterium, an opportunistic pathogen widely spread and causes nosocomial 

infections (Al-Mayali and Salman, 2020) as well as fatal infections in 

immunocompromised individuals especially those patients with cancer, post-

surgery, severe burns or infected by human immunodeficiency virus (HIV) 

(Gomila et al., 2018) despite the advent of newer and stronger antibiotics 

(Amoon et al., 2018).   

These bacteria cause several types of infection including wound, 

gastrointestinal, urinary, and respiratory tract infections. The infections by these 

bacteria are increasing worldwide due to the survival, adaptation, and resistance 

mechanisms of different types of antimicrobials (Abdallah and Jabur, 2021). 

Also, infection with P.aeruginosa is particularly difficult to treat due to many 

intrinsic and acquired mechanisms of antibiotics resistance (Wijaya, 2021). 

The wide spectrum of infection caused by bacteria depends on the presence 

of many virulence factors such as biofilms. Biofilms are defined as sessile and 

organized communities of mono or multispecies bacteria that adhere to biotic or 

abiotic surfaces (Costa et al., 2021) and their ability to form biofilms on both 

biotic and abiotic surfaces is an important factor contributing to the pathogenesis 

of P.aeruginosa (Saffari et al., 2017). Biofilms own advantage in several 

infections and greatly enhances the ability of bacteria to resist antibiotics and 

harsh environmental conditions (Sameet et al., 2020). Biofilm formation is an 

important mechanism for the survival of P. aeruginosa and its relationship with 

antimicrobial resistance represents a challenge for patient therapeutics (Costa – 

Limaa et al., 2018). 
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The matrix of bacterial biofilm consists of various polymers such as 

Exopolysaccharides, proteins, and extracellular DNA (eDNA). 

Exopolysaccharides, pyocyanine, rhamnolipids, and functional proteins are all 

factors that contribute to the development of P. aeruginosa biofilm stability, and 

protection (Hynen et al., 2021and Newman et al., 2017). 

A core component of biofilm formation  in P.aeruginosa is the biosynthesis 

of exopolysaccharides known as polysaccharide encoding locus (pel) and 

polysaccharide synthesis locus (psl), these are the most essential exogenous 

polysaccharides exploited in the formation of biofilms in the bacteria (Moradali 

and Rham, 2019). Past studies have suggested an important role for the psl gene 

cluster in initiating biofilm formation in P. aeruginous. The Psl operon contains 

15 genes (pslA-O) involved in the synthesis of an exopolysaccharide (EPS) that 

is important for the formation of a biofilm for this bacteria. Biofilm formation 

by P. aeruginosa requires or includes multiple gene expressions. Another 

important gene for the formation of biofilm, development, and maintenance is 

the Pel gene. This gene is composed of seven gene operons (pelA-G) and is 

involved in pellicle and biofilm formation (Zimmer et al., 2013). 

 

Understanding the effects of antibiotics on biofilms is of paramount 

importance in clinical practice due to the increased resistance toward antibiotics 

and dissemination of resistance in biofilms. 
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 الخلاصة

فٍبث ( يٍ انًسخشلشغػٍُت يٍ يصبدس يخخهفت )بٕل ، خشٔذ ، ارٌ ، حشٔق ،  يبئخً خًؼج

. حى صسع 2021انى كبٌَٕ انثبًَ /  2020، خلال فخشة انذساست يٍ اٌهٕل / انحكٕيٍت فً بؼمٕبت / دٌبنى

يٍ  P. aeruginosaػضنت يٍ بكخٍشٌب  26انؼٍُبث ػهى أسبط اَخمبئٍت ٔحفبضهٍت ، حى انخؼشف ػهى 

ػضنت  26خلال خصبئص انًسخؼًشاث ٔانفحص انًدٓشي ٔالاخخببساث انبٍٕكًٍٍبئٍت. أكذ انخؼشف ػهى 

 انًضغٕط. VITEK-2َظبو  بٕاسطت P.aeruginosa يٍ

انسخشاث، اخخببس اسخٓلان ض ٔنٍببحَخٍدت إٌدببٍت لاخخببساث الأٔكسٍذٌض ٔانك أػطج ْزِ انؼضلاث

ٕ ػهىٔأظٓشث لذسحٓب ػهى   ٔ ٔسظ agar  Pseudomonasٔ ٔسظ  MacConkey agar ٔسظ انًُ

 Blood agar فً اَحلال انذو  جٔحسبب((β ٔانمذسة ػهى إَخبج انصببؽدسخت يئٌٕت 42، انًُٕ ػُذ ،. 

ٔحخًٍش  بشٔسكبٔس-بًٍُب أػطج َخبئح سهبٍت لاخخببس الاَذٔل ٔاخخببس انًٍثٍم الأحًش ٔاخخببس فٕخٍس

 انثلاثت انسكشٌبث إَٔاع يٍ َٕع لأي يخًش غٍش ، TSI اخخببس  دسخبث يئٌٕت. 4انلاكخٕص ٔانًُٕ ػُذ 

 .H2S ٌُخح ٔلا انكشبٌٕ أكسٍذ ثبًَ ٌشكم لا ،( انسكشٔص ، انلاكخٕص ، اندهٕكٕص)

 ، انًٍٕٓنٍضٌٍ أَخدج انؼضلاث خًٍغ اٌ أظٓشث نبؼض ػٕايم انضشأةَخبئح انكشف انًظٓشي 

٪ 76.9 ،٪ 96.15 ،٪ 100 ،٪ 100 بُسب ٔانٍٕسٌض اندٍلاحٍُض ، انبشٔحٍض ، انصببؽ ، انهٍبض ، انحشكت

 .انخٕانى ػهى٪  11.53 ٔ٪ 57.69 ،٪ 65.38 ،

ببنطشٌمت انكًٍت ببسخخذاو صفٍحت يٍكشٔحٍخش بئَخبخٍت يخخهفت بٍٍ  كشفج الاغشٍت انحٌٍٕتحكٌٍٕ 

الاغشٍت ٪( يٍ انؼضلاث أَخدج 92.30) 24/26نُخبئح أٌ لٌٕت ٔيخٕسطت ٔغٍش يهخصمت ، ٔأظٓشث ا

٪ يُخدت 53.8٪ يٍ انؼضلاث كبَج يُخدت نلاغشٍت انحٌٍٕت بصٕسة لٌٕت  ٔ 38.4يٍ بٍُٓب  انحٌٍٕت

  .٪ غٍش يُخدت نلاغشٍت انحٌٍٕت7.6اثُخبٌ فمظ يٍ انؼضلاث  بًٍُب ،نلاغشٍت انحٌٍٕت بصٕسة يخٕسطت

َٕػًب يخخهفبً يٍ  13ػضنت يمببم  26حى إخشاء اخخببساث انحسبسٍت نهًضبداث انحٌٍٕت نـ 

. أظٓشث انُخبئح أٌ ألم َسبت Kirby Bauer Disc Diffusionانًضبداث انحٌٍٕت ببسخخذاو طشٌمت 

َٔسبت يمبٔيت أػهى Piperacillin / Tazobactam   (3.8٪ )  ذضيمبٔيت نهًضبداث انحٌٍٕت كبَج 

بًٍُب بهغج َسبت انًمبٔيت نكم يٍ    Ticarcillin / Clavulanic acid ( ٪( 69.2  ضذ

Aztreonam  ٔCefepime  ٔMeropenem ٔ Netilmicin (38.4٪). Ceftazidime  ،

Ciprofloxacin  ،Levofloxacin ٔTobramycin (34.6 بًٍُب كبَج َسبت يمبٔيت انًضبداث .)٪
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Aims of the study 

The study aims to explore the formation of biofilms and the effect of 

antibiotics on their formation and investigates the genes responsible for  biofilm 

formation in P. aeruginosa by the following steps: 

1. Isolation and identification of P.aeruginosa from clinical specimens  and 

detection of some virulence factors in the isolates 

2. Investigate the resistance of the isolates to several antibiotics and determine 

their minimum inhibitory concentration (MIC) among the clinical isolates

3. Phenotypic and molecular detection of some biofilm formation degree. 

4. Study the effect of sub-minimum inhibitory concentration (sub-MIC) of some 

antibiotics on the biofilm formation in P.aeruginosa isolates  
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ػضنت  26خلال خصبئص انًسخؼًشاث ٔانفحص انًدٓشي ٔالاخخببساث انبٍٕكًٍٍبئٍت. أكذ انخؼشف ػهى 

 انًضغٕط. VITEK-2َظبو  بٕاسطت P.aeruginosa يٍ

انسخشاث، اخخببس اسخٓلان ض ٔنٍببحَخٍدت إٌدببٍت لاخخببساث الأٔكسٍذٌض ٔانك أػطج ْزِ انؼضلاث

ٕ ػهىٔأظٓشث لذسحٓب ػهى   ٔ ٔسظ agar  Pseudomonasٔ ٔسظ  MacConkey agar ٔسظ انًُ

 Blood agar فً اَحلال انذو  جٔحسبب((β ٔانمذسة ػهى إَخبج انصببؽدسخت يئٌٕت 42، انًُٕ ػُذ ،. 

ٔحخًٍش  بشٔسكبٔس-بًٍُب أػطج َخبئح سهبٍت لاخخببس الاَذٔل ٔاخخببس انًٍثٍم الأحًش ٔاخخببس فٕخٍس
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