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                                 INTRODUCTION 

    Infectious diseases is one of the leading causes of morbidity and mortality 

worldwide. The world health organization (WHO) and centers for disease control 

(CDC) have expressed serious concern regarding the increase in the development of 

multidrug resistance bacteria. Therefore, the antibiotic resistance emergency is one 

of the most problematic issues in global public health. Antibiotic resistance is 

associated with the lack of new antimicrobials. This has prompted the researchers 

worldwide to develop novel and effective antimicrobial compounds and to develop 

novel delivery and targeting strategies (Singer et al. 2016).  

     Bacteria have developed many ways by which they become resistant to 

antimicrobials. Among those are enzyme inactivation, decreased cell permeability, 

target protection, target overproduction, altered target site/enzyme, increased efflux 

due to over-expression of efflux pumps. Other more complex phenotypes, such as 

biofilm formation and quorum sensing which are related resistance  to antibiotics in 

bacteria (Davies  and Davies, 2010).   

     Different strategies, such as using  of nanostructured materials, are being 

developed to overcome bacteria resistance. Nanostructured materials can be used to 

convey antimicrobials, to assist in the delivery of novel drugs or eventually, possess 

antimicrobial activity by themselves. Additionally, using nanoparticles may avoid 

drug resistance mechanisms in bacteria and associated with their antimicrobial 

potential, inhibit biofilm formation. Other strategies, including  use of plant-based 

antimicrobials incombination with nanoparticles to overcome toxicity issues, are 

also being investigated (Laxminarayan et al., 2013). Coupling nanoparticles and 

natural-based antimicrobials to inhibit the activity of bacterial efflux pumps; 

formation of biofilms; interference of quorum sensing; and possibly plasmid curing, 
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are just some of these strategies to combat multidrug resistant bacteria. However, 

the use of nanoparticles still  a challenge to the therapy and much more research is 

needed in order to overcome microbial resist to antibiotics. Use of generally 

recognized as safe (GRAS) microorganisms like Lactobacillus spp. and other 

Lactic Acid Bacteria (LAB) strains were used for the synthesis of silver (Ag) 

nanoparticles (NPs) (Korbekandi et al., 2012). The genus Lactobacillus are rod-

shaped bacteria and they have many strains are commercially available as 

probiotics with health-promoting properties. It belongs to the group of lactic acid 

bacteria (LAB). One of the new and prospect areas of LAB applications is 

nanobiotechnology field. Biological methods of nanoparticle synthesis using 

bacteria have offered an ecologically friendly and reliable alternative to chemical 

and physical methods Ag NPs are considered as a valuable alternative for ionic 

silver and have been widely used as an effective bactericidal agent against 

pathogenic bacteria, including antibiotic resistant strains (Narayanan and Sakthivel 

2010).  

     The main objective of this study:  

   Biosynthesis of Ag nanoparticles by using local isolates of Lactic acid bacteria 

and determine the characters, properties and its antibacterial inhibitory effects 

against multidrug resistance pathogenic bacteria.  

These  can be established by: 

1- Isolation of Lactobacillus spp. from the provincial fermented food.  

2- Isolation and identification of pathogenic bacteria from different clinical samples 

in Baqubah Teaching Hospital and Al- Batoul Hospital. 

3- Determine the sensitivity of isolated bacteria to classical antibiotics and 

determine the multidrug resistance antibiotics bacteria. 
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4- Biosynthesis of Silver nanoparticles (Ag/AgCl NPs) by the CFS (whey) of 

Lactobacillus spp.  

5- Study the characteristics of (Ag/AgCl NPs) by using: UV-vis spectroscopy, 

Atomic force microscope (AFM), Scanning electron microscope (SEM), X-ray 

Diffraction (XRD) analysis and Fourier transform infrared spectroscopy (FTIR). 

6- Study the antibacterial activity of silver nanoparticles on clinical isolate (in vitro) 

and determination of minimum inhibition concentration (MIC) of Ag/AgCl 

nanoparticles against clinical isolated of pathogenic bacteria.  



 الخلاصة

تم جمع مائتي عينة سريرية  ،9191إلى كانون الثاني  9102خلال الفترة من تشرين الثاني      

مستشفى بعقوبة التعليمي  في اقدينالرمرضى من ال بول(وعينات )مسحة للجروح والحروق 

 وشخصتأوساط اكار الدم وماكونكي. بعقوبة. تم زراعة العينات على  مدينة ومستشفى البتول في

 تأكيد فيالبايو كيميائية تبارات ـاخريت ـأج . ثميةـريقانتقائية وتف اساطباستخدام و البكتيرية العزلات

الانواع  ، البايو كيميائية البكتيرية. اعتمادا على نتائج التشخيصات العزلات كل من  يصــتشخ

 البكتيرية ظهرت كما يلي: 

Klebsiella pneumoniae, Escherichia coli, Proteus mirabilis, Pseudomonas 

aeruginosa, Staphylococcus epidermidis and Staphylococcus aureus. 

 ػبيم 29انجكزُزَخ انًخزهفخ َحى  نجًُغ انؼشلاد انًُكزوثبدانحسبسُخ نًضبداد  رى اخزجبر      

وأظهرت النتائج أن العديد من العزلات البكتيرية كانت  نهًُكزوثبد ثبسزخذاو طزَمخ الاَزشبر انمزصٍ

 .(MDR)متعددة المقاومة للمضادات الحياتية 

ا نفىائذهب         ب نهغبَخ َظزا اً الالزصبدَخ ركزست طزَمخ انزخهُك انحُىٌ نهجسًُبد انُبَىَخ يجبلاا يه

 يٍ (انشزش) انزاشح انخبنٍ يٍ انخلاَب اسزخذو ،انذراسخ انحبنُخ فٍ. وانصذَمخ نهجُئخ

lactobacillus spp. ٍانُبَىَخ. ثكزُزَبرخهُك انجشئُبد  ف lactobacillus spp.    يٍ ػشنهب رى

سراػخ الإصزاء  وسظثبسزخذاو   .lactobacillus sppورحذَذهب ػهً اَهب يُزجبد الانجبٌ انًحهُخ 

انًظهزٌ  انزشخُص. De Man, Rogosa and Sharpe agar (MRS agar)الاَزمبئٍ 

انزاشح انخبنٍ يٍ  اسزخذو . انزشخُص انزٍ أجزَذ نزأكُذ انجبَى كًُُبئُخوالاخزجبراد وانًجهزٌ 

 .فٍ انزخهُك انحُىٌ نهجشئُبد انُبَىَخ انفضُخ انخلاَب )انشزش(

 

انذٌ َؤكذ أٌ (XRD) انسُُُخرى رىصُف جسًُبد انفضخ انُبَىَخ ثبسزخذاو رحهُم حُىد الأشؼخ     

 ، يؼبدنخ انًجبلاد )انجهىرَخ( .انجسًُبد انُبَىَخ ػجبرح ػٍ أَىاع يكؼجخ يٍ انفضخ وكهىرَذ انفضخ 

 َبَىيزز 24.3ز نهفضخ وَبَىيز 18.6و 17.1حجى انجسًُبد انًحسىة  كبٌ ،لًىالىي صلاس  اظهزد

 انفضخ.  كهىرَذن



 

انحجى وانزضبرَس ورىسَغ حجى انحجُجبد نهجسًُبد  رىصُف فٍ AFM  انذرَخسزخذو يجهز انمىح ا   

ا  ًُصَُّؼخ حُىَب خ انفضخ وكهىرَذ انفض جسًُبدحُش كبٌ يؼذل انحجى ن،Ag/AgCl NPs انُبَىَخ ان

 ػٍ ركىٍَ (UV-Vis) انجُفسجُخانزحهُم انطُفٍ انًزئٍ نلأشؼخ فىق  فكش َبَىيُزز. 50انُبَىَخ 

يجًىػبد وظُفُخ يخزهفخ  (FTIR) انحًزاءانزحهُم انطُفٍ نلأشؼخ رحذ  زظها .جشئُبد انفضخ انُبَىَخ

 (SEM) رى اسزخذاو انًجهز الإنكززوٍَ. ػٍ ػًهُخ انزخفُض وانسذ انًسؤونخ انحُىَخُ  جسًُبديٍ ان

 .نزىصُف شكم وحجى انجسًُبد انُبَىَخ

 سجكضذ الأَىاع انجكزُزَخ انًزؼذدح انًمبويخ انزٍ فؼبنُخ جسًُبد انفضخ وكهىرَذ انفضخ انُبَىَخ        

نىحع اٌ ًَى انجكزُزَب لذ رى رضجُظ ثززكُش  الاكبر،طزَك الاَزشبر ثبنحفز  ػٍرى رحذَذهب   اخزُبرهب

  .ضخ انُبَىَخ فانفضخ وكهىرَذ ان جسًُبديٍ  هززغزاو/يهيبَكزو 12,500

يُكزوغزاو / يم( نهب  100,000 ; 50,000  ; 25,000 ; 12,500انجسًُبد انُبَىَخ ) اكُشكبَذ رز

وألم رأصُز يضجظ ػهً انزىانٍ يهىS. aureus   (24  ،28  ،30  ،32  ) ألصً رأصُز يضجظ ضذ ثكززَب

ثًُُب رجبَُذ انزأصُزاد انًضجطخ ػهً انزىانٍ يهىE. coli   (16  ،21  ،23  ،27  )ثكزُزَب  ضذ

( P. aeruginosaو  K. pneumoniaeو  S. epidermidisو  P. mirabilis) نهجكزُزَب الأخزي

 .زُزَزٍُثٍُ انجك

 

ا ، رى رحذَذ        ثىاسطخ طزَمخ انزخفُف انذلُك.  Ag / AgClنهجسًُبد انُبَىَخ  MICأخُزا

 P. aeruginosa P. mirabilis  انجكزُزَخنلأَىاع  Ag / AgClنـ  MICأظهزد انُزبئج أٌ 

aureus,S. epidermidis . S  ٌثًُُب  /يههززيبَكزو غزاو  2500كبMIC نلأَىاع انجكزُزَخ 

E. coli     وK. pneumonia    ٌيبَكزو غزاو /يههزز 5000كب.  

 

 

 




