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Abstract 

                    Colitis is a worldwide distributed disease characterized by 

abnormal immune responses. Gold nanoparticles (GNPs) have recently 

been used in the medical field because their unique properties and low 

toxicity compared to other metals, (GNPs) have antibacterial and 

antioxidant properties, for these advantages GNPs have been chosen at 

this study for applying as antibacterial and immunomodulation agents. 

Additionally, GNPs have good stability and biocompatibility, enabling it 

to reach the targeted organ and exert their therapeutic effect after oral 

administration, especially in Inflammatory bowel disease (IBD).  

         This study aimed to investigate the gastrointestinal protective and 

treatment ability of orally administrated gold nanoparticles against E. 

coli-induced ulcerative colitis in rats. 

         After isolation of E. coli from cow's milk with clinical mastitis and 

used it to induce ulcer in rats. Protective ability of GNPs started by oral 

administration of Waster albino rats at two doses 5µg/Kg & 10µg/Kg as a 

prevention factor against E.coli induced ulcer compared with ulcer group 

and group administration omeprazole and evaluated the immunological 

effect of GNPs measured the level of Superoxide Dismutase (SOD), 

Malondialdehyde (MDA), Tumor Necrosis Factor-alpha (TNF –alpha), 

Transforming Growth Factor (TGF-β) and Prostaglandine E2 PGE2 by 

ELISA methods from the blood rats.  

        The treatment effect of GNPs was started by oral administration of 

E coli to Waster Albino rats for colitis induction, then the GNPs were 

administered daily for 15 days at two doses 5µg/Kg & 10µg/Kg, as a 
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treatment agent against E. coli induced ulcer compared with ulcer group, 

group administrated Omeprazole and sulfatrimethoprem, group 

administrated GNP dose of 10 μg/kg & omeprazole and group 

administrated of GNP dose 5 μg/kg & omeprazole. In a prevention 

experiment, rats were anesthetized in order to gather blood and tissues at 

the same day, and  at the day 4
th

,8
th

,12
th
, and 15

th
 after for treatment 

experiment to evaluate the immunological and pathological changes by 

measurements the level of Superoxide Dismutase, Malondialdehyde, 

Tumor Necrosis Factor-alpha, Transforming Growth Factor and 

Prostaglandine E2 by ELISA methods.  

        The experiments and the research work was performed with ethical 

guidelines established by Veterinary Medicine College at the University 

of Diyala started in 22\7\2024 and finished in    22\3\2025. 

          The result of protective ability shown that GNPs have aprotective 

effect against induced ulcer as dose dependent manner and have 

antioxidant properties through elevation of the SOD level and decrease 

the level of MDA compared with ulcer and omeprazole groups.  

Although the GNPs modulating the immune response by lowering the 

level of TNF –alpha , Transforming Growth Factor (TGF-β), and PGE2 

significant compared with ulcer and omeprazole groups.  

          The result of the treatment effect of GNPs was shown that GNPs 

have antioxidant properties through the gradual significant elevation of 

the SOD dose dependently compare with ulcer and Omeprazole groups, 

and have the ability for scavenging the ROS by diminishing   the level of 

MDA significantly compare Omeprazole and ulcer groups. In addition 
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the GNPs have anti-inflammatory effect through the decrease the TNF –

alpha level dose dependently compare Omeprazole and ulcer groups. 

Also the GNPs modulates the immune response by significant lowering 

the level of  TGF-β dose dependently compare with ulcer group and 

significant elevation the level of PGE2 dose dependently compare with 

ulcer and Omeprazole groups. 

        The results of the study were summarized that the gold nanoparticles 

have antibacterial and immunomodulation properties by enhancing the 

level of antioxidant enzymes and pro-inflammatory cytokines while 

reducing the level of inflammation by decreasing the inflammatory 

mediators. 
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1.1Introduction  

             Antibiotic resistance is one of the most significant dangers to human 

survival, necessitating the development of novel therapies or more effective 

methods for managing infections.  Antibiotic resistance is rapidly emerging 

as one of the most significant global health issues, with projections 

indicating over 10 million fatalities worldwide by 2050 (Fuller et al, 2020). 

           Nanotechnology has significant applications in the medical field as 

nanomedicine. Certain nanoparticles may be utilized in innovative 

diagnostic devices, imaging techniques, targeted therapeutics, 

pharmaceutical formulations, biomedical implants, and tissue engineering 

applications.Current high-toxicity medicines can be delivered with enhanced 

safety by nanotechnology, including chemotherapeutic agents for cancer 

(Haleem et al, 2023). 

             Nanotechnology possesses the capacity to provide the most efficient 

methods for the targeted delivery of compounds or the treatment of disorders 

directly, in a high regulated and secure method, facilitating the accumulation 

of nanoparticles and bioactive compounds in the intended tissue (Patra et al, 

2018).  Moreover, it aids in surmounting certain obstacles such as 

membranes and severe pH levels (Zhang et al, 2012). Inflammatory bowel 

disease (IBD) is inflammatory disease affect the gastrointestinal tract so it is 

called (inflammatory bowel disease), Over 4.9 million individuals 

worldwide suffer from it. Depend on the tissue involvement and pathological 

features that connect with the disease it is either ulcerative colitis or crohn
,
s 

disease  (Wang et al, 2023). 
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       Inflammatory bowel disease includes many disorders like ulcerative 

colitis and Crohn's disease (CD) that affected the  gastrointestinal (GI) tract. 

Ulcerative colitis distinguished by their clinical presentations, proposed 

pathogenic processes, and it is recurrent, non-transmural ,inflammatory and 

chronic feature that affected the colon manifested by diarrhea with blood 

through exacerbations. Crohn's disease is chronic, segmental, localized 

granulomatous disorders can include any region of the GIT that started with 

the mouth and end by the rectum. The clinical signs that conjugated with the 

disease depend on the region that affected and the severity characterized by 

fever, diarrhea with or without blood, sings of GI obstruction including pain 

and restlessness (Baumgart & Sandborn, 2007). 

       The causative agent of the IBD is complicated, however many studies 

indicated that there are many factors are related include immunity, food, 

microbes like (bacteria and viruses), many condition of the environment and 

genetic. Research that used laboratory animals for induce colitis suggest that 

the IBD is due to abnormal regulation of cellular immunity include either 

increase activity of effector lymphocyte cells (T lymphocyte) or decrease the 

activity of regulatory lymphocyte (T reg cells), result from these disorders 

elevation the production of proinflammatory mediators like tumor necrosis 

factor alpha and insufficient functions of the regulatory mediators 

(Mirsepasi-Lauridsen et al, 2019). During the inflammatory bowel disease 

(IBD) there is close relation between the oxidative stress and the 

inflammation, the reactive nitrogen species (RNS) and reactive oxygen 

species (ROS) are generated due to the activity of immune cells that 

responded to the defect. Oxidative stress is result from the inflammation 

through many ways like activation of nicotinamide adenine dinucleotide 
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phosphate (NADPH) oxidases inflamematory pathways and nitric oxide 

synthase.  

       In contrast the oxidative stress predisposed the inflammation through 

the induce the release of immune cells and inflammatory mediators in the 

intestinal barrier that exacerbate the disease (Bourgonje et al, 2020). 

Inflammatory cells like monocytes and neutrophils are accumulates in the 

intestinal wall and release of their cytokines that lead to development of 

oxidative stress through elevation of ROS and RNS (Chami et al, 2018).  

Therefore, restoring redox equilibrium to inhibit this cyclical reaction might 

be a viable approach for treating IBD.  

        Exogenous natural antioxidant enzymes have been used to neutralize 

ROS or suppress inflammation for IBD treatment which however are limited 

by low stability, high cost, and potential immunogenicity , the development 

of nanotechnology that produced a new nanomaterials that have enzymatic 

activities can protect and treated the IBD in accruable manner (Colgan & 

Taylor, 2010). 

          Gold nanoparticles (AuNPs) exhibit considerable potential 

therapeutics to gastrointestinal lining. Gold possesses a lengthy historical 

significance in therapy due to its exceptional biocompatibility and its 

antioxidant attributes. Advancements in nanotechnology have enabled the 

application of AuNPs in both imaging and therapy (Hassan et al, 2022). 

They have been extensively investigated for the treatment of diverse 

inflammatory diseases (Fujita et al, 2021).  Include neuroinflammation (Di 

Bella et al, 2021).  Autoimmune inflammation (Danscher & Rasmussen, 

2023) and cutaneous inflammation (Dhandapani et al., 2023).  Multiple trials 
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have demonstrated their effectiveness in treating inflammatory bowel 

illnesses (Dhandapani et al, 2023).  An important benefit of GNPs is their 

remarkable stable, particularly at extreme decreased pH values.  For these 

reasons is essential to be orally delivery, allowing for arriving the gut where 

they can apply their therapy on IBD pathophysiology.  This attribute renders 

GNPs especially appropriate to tailored therapies in IBD therapy (Fontes et 

al, 2024). 
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1.2 Aim of the Study  

         This study aimed to identify the effect of Gold nanoparticles on the 

enhancement of immune response to prevent and treat the ulcers caused by 

E.coli in contaminated dietary 

      The aim was achieved by:  

1- Investigating the gastrointestinal protective ability of Gold nanoparticles 

against E.coli induced ulcerative colitis.  

2- Evaluating the ulcer healing ability of Gold nanoparticles against E.coli 

induced ulcerative colitis.  

3- Estimating the potential of Gold nanoparticles on the enhancement of 

immune response to prevent and treat the ulcers caused by E.coli . 
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4. Agarose Gel Electrophoresis 

       Gel electrophoresis was used for the detection of amplified PCR 

products, which visualized with the aid of Ethidium bromide dye and 

UV transilluminator documentation system. Where one-gram agarose 

was added to 100 ml 1x TBE buffer to prepare agarose gel that loaded 

with PCR product, 3.5μl of extracted DNA was mixed with 1.5μl of 

loading dye (Bromo phenol blue) and loaded into the wells of the gel 

(Prifer, 1984), while for PCR product, each well was loaded with 5μl 

of the monoplex PCR products (Morovat et al., 2009), DNA ladders 

were always run concurrently with each electrophoretic run to detect 

product size of PCR. DNA bands were visualized by UV 

transilluminator documentation system. TBE buffer was added to 

cover the gel in the electrophoresis boat and electrophoresis current 

runs for an hour at 7 volt/cm
2
. After that, the agarose gel removed 

from the boat and visualized the DNA band by UV transilluminator 

documentation system and then photographed using digital camera 

(Mishra et al., 2010).  
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 الخلاصة:

التهاااااقو ال ملااااام  اااااايت از اااااي اقلمناااااق رتمناااااو قق ااااات ققق  ازقانااااا   ناااااي   ن نااااا     ااااا  

ا لج ق  اااااهق  ا اااااا  الم اااااق  ال  ااااا  ا ااااايل ا اااااتج ام ت ااااانمق  الاااااخرً الزقامرااااا  ااااااًايل

إلااااااص ا ق  ااااااهق  قرااااااا ل ققلم ااااااقلإ  اةاااااااي   قق  ااااااقا الفيراااااا ت   اااااامنتهق المزجف اااااا  ا 

الم ااااااقلإت لي  تنيرااااااق  ا ااااااقلإا  اةا اااااا ت.  لهااااااخ  الموارااااااق  ااتنااااااي  ت اااااانمق  الااااااخرً 

الزقامراااااا  ااااااا  رااااااخ  ال را اااااا  ل ااااااتج ااهق ا ماااااااا  ا ااااااقلإت لي  تنيرااااااق  اقااااااا  ا  اااااا    

ليمزقااااااا . قق  ااااااقا  إلاااااااص للااااااا  يتمناااااااو ت اااااانمق  الااااااخرً الزقامرااااااا  ق  ااااااق    يمااااااااا   

تنااااااا ري  اماااااااق ر م  زهاااااااق ااااااااي المسااااااام  إلاااااااص ال  ااااااام الم اااااااته    امقر ااااااا   نااااااام   ح

يأثنيرااااااق ال دتاااااا  ق اااااا  يزق لهااااااق اااااااي  يراااااا  الفاااااا    اقساااااا ل ااااااا  ااااااايت التهااااااقو 

رااااااا ام راااااااخ  ال را ااااااا  إلاااااااص لإرا ااااااا  ال ااااااا رت الم ق نااااااا   ال دتنااااااا  لي هاااااااق  . اةا اااااااق   

  التهاااااقو اله ااااام  ل ورلاااااق  الاااااخرً الزقامرااااا  التااااا  رااااات  يزق لهاااااق ااااااي  يرااااا  الفااااا   ااااا

  ال ملم  الت يح  الزقت  اي ا شير ن  ال ملمان  ا  الفليا 

ق ااااا  ااااااو  ق تنيراااااق ا شاااااير ن  ال ملمانااااا  ااااااي حيناااااً ال  اااااي الم  اااااقو ققلتهاااااقو ال اااااي  

ال ااااااايري    ا اااااااتج ااهق  حااااااا اد  يحااااااا  لااااااا   ال ااااااايلا . قااااااا    ال ااااااا رت الم ق نااااااا  

ه  ااااااا  اااااااا    نمق  الاااااااخرً الزقامرااااااالااااااا  ي  يرااااااا  الفااااااا  قإا اااااااق  تااااااايلا  قن اااااااق  ا 

ان ي  يام/اااااااااا  ا قاااااااااا    قرااااااااا  ااااااااااي ال يحااااااااا   10ان ي  يام/اااااااااا    5ق اااااااااياتني 

الم  اااااااا    قق شااااااااير ن  ال ملماناااااااا   ا قرااااااااا ل قم ممااااااااا  ال يحاااااااا   ا ممااااااااا  إا ااااااااق  

  ان اااااايا   .   ااااااقم ا ااااااتم  إاااااااور   اااااامقي  ا اااااان  لإرمميااااااق   اقلما رقل رناااااا    اقااااااا  



 ب 

 

 
 

  ااااااااتقتدا ري اااااااااي لإم تاااااااايلا  اجااااااااي الاااااااامرم  لفااااااااق   اقااااااااا  الزماااااااام الم  اااااااام      ال ي

 الت قرو   قق تج ام  ير   اللنوت.

قااااا   ياااااأثني اااااادن ال  ااااانمق  الزقامرااااا  الخر نااااا  ااااااي  يرااااا  ا ا اااااق  الفمااااام  ل  تنيراااااق 

ا شاااااير ن  ال ملمانااااا  لي ااااايلا   حااااا اد التهاااااقو ال ملااااام   ثااااا  يااااا  اا اااااق  ال  ااااانمق  

 10  ان ي تاااااااااااااايام/ا   5رماااااااااااااااق ق ااااااااااااااياتني  15الزقامراااااااااااااا  الخر ناااااااااااااا  لماااااااااااااا ت 

ان ي تااااااايام/ا    ا قاااااااا  اااااااادن  ااااااا  ال يحااااااا  الم  ااااااات    قق شاااااااير ن  ال ملمانااااااا   

ا قرااااااااااااا ل قم ممااااااااااااا  ال يحااااااااااااا   الم ممااااااااااااا  التااااااااااااا    ا ناااااااااااام   ان ااااااااااااايا    

   يفقييرمن مقير .

اااااا   ر   ل ماااااات انزااااااق  الاااااا م  اةا اااااا   ااااااا  افاااااا   ال اااااايلا ااااااا  الت يقاااااا  الم ق ناااااا   ا 

ا ااااي  الجااااقا  ا ااااي ق اااا  للااااا ليت يقاااا  الناااامم   ااااا  الناااامم الياقاااات  ال ااااقاي  ال ااااقا  

ال دتناااااا  لت ناااااان  التيناااااايا  المزقاناااااا   المي اااااان  اااااااي اااااااد   نااااااقم ا ااااااتم  إاااااااور  

 اااااامقي  ا اااااان  لإر اااااامنميق  المقلما رقل رناااااا  اقااااااا  اجااااااي الاااااامرم  لفااااااق    اقااااااا  الزماااااام 

 الم  م       ال ي  تقتدا ري.

التاااااا    اااااا تهق  ياااااا  اتاااااايا  الت ااااااقرو  الامااااااق  ال   ناااااا   ااااااا  ال ااااااماق  الاد ناااااا 

 ااتهاااااام ااااااا   22/7/2024ايناااااا  ال ااااااً ال ن ااااااي  ااااااا  تقا اااااا  لإرااااااقلص  قاااااا    ااااااا  

22/3/2025 

 

 



 ج 

 

 
 

 ظهاااااي  اتااااااق لا يااااااأثني ال اااااادن ق  اااااانمق  الزاااااقام الخر ناااااا     ت اااااانمق  الزااااااقام الخر ناااااا  

لهاااااق ا اااااق ك ا اااااقلإت لرا ااااا ت ااااااي ااااااد  الريفاااااق  التااااا رر   ال  ناااااي إااااااور   ااااامقي 

ل ياااااااا  الم قراااااااا  اااااااات ا ممااااااااق  ال يحااااااا  ا ا ااااااان  لإرممياااااااق  ق ااااااا   ر تمااااااا  اياااااااص 

ي  الم ااااا لإ ااااااي  يرااااا     ان ااااايا      لااااا رهق ال ااااا رت اياااااص إ الااااا  اةا ااااا ني التفاااااقا

ي يناااااااا  ا ااااااااتم  المقلما رقل رناااااااا  ق اااااااا   ا نااااااااي ا قرااااااااا  قم مماااااااااق    ان اااااااايا    

ا ا ااااااقلإلا   ال يحاااااا . قق  ااااااقا  إلااااااص للااااااا  يمتيااااااا ت اااااانمق  الااااااخرً الزقامراااااا  يااااااأثنيل

لدلتهققاااااااق  ااااااااي ااااااااد  افااااااا  ا اااااااتم  اقاااااااا  اجاااااااي الااااااامرم  لفاااااااق  ق ااااااا   ا ناااااااي 

ااااااااق ااااااااا  ا ااااااااتم  ااااااااق اي مظل ا قرااااااااا ل قم ممااااااااا  ال يحاااااااا   ال ي  ااااااااتقادا ري   اريفقال

    ان يا   .

 لج ااااااام اتاااااااق لا ال را ااااااا  إلاااااااص    تورلاااااااق  الاااااااخرً الزقامرااااااا  يمتياااااااا ا اااااااق ك 

ا ااااااقلإت لي  تنيرااااااق  ي اااااا ر  المزقااااااا  اااااااي اااااااد  ي ورااااااو ا ااااااتم  إاورمااااااق  ا ااااااقلإا  

اةا ااااا ت  ال ااااانتمانزق  المًرااااا ت لدلتهققاااااق  اااااات ي ينااااا  ا اااااتم  اللتهاااااقو ااااااي  يرااااا  

 ققنني.ي ين  الم  ق  اللته

 

 

 

 

 



 

 
 

  
               
 

 

 

 

الوقائً لجزٌئات الذهب النانوٌة ضد التهاب  الفعل
الإشرٌكٌة  المستحدث بواسطةالقولون التقرحً 

جرذانالقولونٌة فً ال  

       
 رسالة مقدمه الى

جامعه دٌالى\مجلس كلٌه الطب البٌطري  

 ةالاحٌاء المجهرٌ \جزء من متطلبات نٌل شهاده الماجستٌر فً علوم الطب البٌطري  وهً

 البٌطرٌة

 قدمها

عادل لفتهعمر  

شرافبأ  

.د ولاء نجم عبودأ  

 

 

م٠٢٠٢ ــه٤١١٧                                                                                                           

راقــــــــــة العــــــجمهورٌ  
 وزارة التعلٌم العالً و البحث العلمً 

ى ــــــــــــــــجامعة دٌال  
ري ـــــــكلٌة الطب البٌط  

  ةفرع الاحٌاء المجهرٌة البٌطرٌ


