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Abstract 
Introduction: One of the most serious issues in medicine was increasing 

resistance of Bactria to antimicrobial agents especially broad Spectrum 

antibiotics such as Cephalosporins. This fact is associated with higher 

mortality and morbidity rates, prolonged hospital stays and increased 

treatment related costs. Cephalosporins were  the most prescribed 

treatment of infection causes by bacteria resistances to broad Spectrum of 

antibiotics. 

Objective: This study aimed to detect distribution of more frequented 

prescribed antibiotics resistance in all pathogens Isolated from clinical 

Samples  of  UTI patient in Shendi locality. 

Method: Cross-sectional and laboratory based study was carried out on 

100 from UTI specimens, for 88(88%) of female,12(12%) of  male in age 

group (20-40) 38(38%) found Shendi City 53(53%) and in Rural 

47(47%). 111 types of pathogenic bacteria were isolated  and identified 

using Gram stain, biochemical reactions and tested for their susceptibility 

to Cefixime, Ceftriaxone, Ciprofloxacin, Gentamicin and Norofloxcin a 

antibiotics was performed for all isolated bacteria from mid-stream urine 

samples. 

Results: The present of 24(24%)of urine sample was mixed and 76(76%) 

from unmixed, gram positive 36(32.5%) and gram negative 75(67.5%), 

most isolated bacteria comprising of 19(17.1%) p.vulgaris, 15(13.%) 

E.coli, 13(11.7%)S.aureus ,12(10.8%) S.epidermis ,11(9.9%)P.aregenosa 

,7 (6.3%)  Klebseilla pneumoniae,7(6.3%) Enterobacter species, 7(6.3%) 

S.saprofiticus,5(4.5%) M.morganii, 4(3.6%) P.mirabils, 4(3.6%) 

C.freundii, 4 (3.6%) S.fecalis and 3(2.7%) S.marcasin. The antimicrobial 

susceptibility testing showed was sensitive to Cefixime 4(3.6%), 

Ceftrixone 42(37.8),Ciprofloxcin75(67.5%), Norofloxcin 74 (66.7%), 

Gentamycin, found resistance to Cefixime 107 (96.4%), Ceftriaxone 



 V 

96.4(62.2%), Ciprofloxacin 36(32.4%), Norofloxcin 37(33.3%), 

Gentamicin 8(7.2%) . 

Conclusion: in this study the most isolate bacteria was P.vularis and the 

lower isolate bacteria was S.marcasin. in antimicrobial susceptibility 

testing show  the most antibiotic sensitive was Gentamycin, Ciprofloxcin, 

Norofloxcin, Ceftrixone and Cefixime. The most antibiotic resistance was 

Cefixime, Ceftrixone, Norofloxcin and Ciprofloxcin and Gentamycin to 

all isolate bacteria from urine  sample. 
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 
خاصـــــة  المــــشاكل الطبیــــة اخطـــــر مــــن الحیویــــة تعتبــــر مقاومــــة الباكتیریـــــا والمــــضادات :المقدمــــة

التـــي تـــرتبط بارتفـــاع معـــدلات المراضـــة  كالسیفاروریـــسبورینات واســـعة الطیـــف الحیویـــة المـــضادات
  .دة تكالیف العلاج الطویلة بالمستشفى مع زیاوالإقامةوالوفیات 
ومعرفــه مــدي ة البولیــ  لالتهــاب مجــري المــسالكة هــدفت الدراســة  لمعرفــة البكتریــا المــسبب:الأهــداف
مقاومــة المــضادات الحیویــة الموصــوفة  بــشكل اكبــر لجمیــع مــسببات الامراضــي التهابــات  انتــشار

ن المدینـة بنـسبة  عینـة مـ٥٣مجري المسالك البولیة  في منطقة شندي ومـا جاورهـا موزعـة بحـوالي 
  .%٤٧ بنسبة ٤٧وما حول المدینة بحولي  %٥٣

 عینـة مـن مرضـي التهابـات مجـري المـسالك ١٠٠ دراسة مقطعیة ومعملیة علـي إجراء تم :الطریقة
فــــي الفئــــة %   ١٢ عینــــة مــــن الرجــــال بنــــسبة ١٢و% ٨٨ مــــن النــــساء  بنــــسبة ٨٨البولیــــة  لعــــدد

-٤١فئــة العمریــة مــن ، ال%٣٨بنــسبة ) ٤٠-٢٠:(العمریـة الموزعــة كــالآتي  علــي كــلا الجنـسین  
 نــوع مـــن الباكتیریـــا ١١١عـــزل  ، تــم%.٣٠ بنـــسبة ٨٠-٦١والفئـــة العمریــة مـــن % ٣٢بنــسبة  ٦٠

التفــاعلات  وٕاجــراءت مجــري المــسالك البولیــة  وتحدیــدها  باســتخدام صــبغة الجــرام الالتهابــ المــسبب
  لمركبـــــــــات  ســـــــــیف كـــــــــسیم، ةیـــــــــالحیو داتاللمـــــــــضة سیكیمائیـــــــــة  الحیویـــــــــة واختبـــــــــار  الحـــــــــساال

باســــتخدام وســــط مــــولر  والسفترایكـــسون، وســــیبرو فلــــو كــــساسین، النوروفلوكــــساسین، والجنتمایــــسین
 .هینتون

ــــائج وان العینــــات غیــــر % ٢٤ بنــــسبه ٢٤عــــددهم ة العینــــات المختلطــــ أنة  الدراســــأظهــــرت :النت
  عــدد الجــرام وان%٣٢ .٥بنــسبه ٣٦وان عــدد الجــرام بوســیتف %٧٦بنــسبه ٧٦ عــددهم ةالمختلطــ
 والاسكریــــشیا القولونیــــة %١٧.١بنــــسبه ١٩ عــــددها ةالــــشائعة المتقلبــــ  %٦٧.٥ بنــــسبه ٧٥نقتــــف 

 ة البـــــشریةوالعنقودیـــــ%١١,٧بنـــــسبه ١٣ عـــــددها ةهبیـــــذالة والعنقودیـــــ% ١٣.٥ة  بنـــــسب١٥عـــــددها 
  ٧عــددها  لرئویــة والكلیبــشیلا%٩.٩بنــسبه ١١عــددهاة  الزنجباریــةوالزائفــ%١٠.٨ ةبنــسب ١٢عــددها

 بنــــسبه ٧عــــددها  ةالمترممــــة العنقودیــــو% ٦.٣ بنــــسبه ٧یــــا المعویــــة عــــددها  والبكتر%6.3نــــسبة ب
% ٣.٦بنـــسبه ٤عـــددها ة الرائعـــة والمتقلبـــ% ٤.٥بنـــسبة  ٥عـــددها   و البكتریـــا المورغانیـــة %٦.٣

والـــسراتیة % ٣.٦ بنـــسبه ٤والمكـــورات المعویـــة عـــددها  % ٣.٦ بنـــسبه٤والبكتریـــا الـــستریة عـــددها 
 لــي ة الحــساسیأنت المیكروبــات المــضادة ظهــر اختبــار الحــساسی أ%.٢.٧بنــسبه ٣عــددها  الزابلــة

والسبروفلوكـــساسین  %٣٧.٨ بنـــسبه ٤٢السفترایكـــسون عـــدده و% ٣.٦ بنـــسبه ٤ السفكـــسیم عـــدده
بنـسبه ١٠٣ و الجتامایسین عدده ٦٦.٧ة بنسب٧٤  والنوروفلوكساین عدده%٦٧.٧بنسبه ٧٥عدده 
ـــــــــــاوم لـــــــــــي السفكـــــــــــسیم عـــــــــــدده ةاسیواظهـــــــــــر اختبـــــــــــار الحـــــــــــس% ٩٢.٨ ـــــــــــسبه ١٠٧ انـــــــــــه مق  بن
ـــــــــــسبه ٦٩والسفترایكـــــــــــسون عـــــــــــدده %٩٦.٤  %٣٢بنـــــــــــسبه ٣٦والسیبروفلوكـــــــــــساسین % ٦٢.٢بن



 VII 

  %.٧.٢بنسبه ٨ و الجتاماسین عدده%٣٣.٣بنسبه ٣٧ والنوروفلوكساسین عدده
 ووجــدت  المتقلبـة الـشائعةي البكتریـا المـسببة لالتهـاب البـول هـأكثـر أن خلـصت الدراسـة :الخلاصـة

 أن نتیجـــة اختبـــار الحـــساسیة للمـــضادات الحیویـــة أظهـــرت النـــساء كمـــا يفـــ للإصـــابة نـــسبة أكثـــر
 ىإلــالجنتامایــسین اكثــر حــساسیة للبكتریــا المعزولــة  یلیــه السبروفلوكــساین ثــم النوروفلوكــساسین ثــم 

ا المعزولــة بینمــا شــكل الـسفكزیم اكبــر نــسبة مقاومـة لجمیــع البكتریــ سفترایكـسون ثــم واخیــرا السفكـسیم
 .خیرا الجنتامایسین أیلیه السفترایكسون ثم النوروفلوكساسین ثم السبروفلوكساین و
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CHAPTER ONE  

1. Introduction 
1.1. Introduction 
Urinary tract infections (UTI) are one of the most common bacteria l infections 

in humans both in the community and hospital setting. (1)Antibiotic resistance is 

increasingly challenging health care (2). Irrational use of antibiotics is considered 

to contribute unnecessarily to increasing the rate of resistance in almost all cases 

there is a need to start treatment before the final microbiological results are 

available (3). Area-specific monitoring studies aimed to gain knowledge about the 

type of pathogens responsible for UTI and their resistance patterns may help the 

clinician to choose the right empirical treatment.(4) Many different antimicrobial 

agents are available in Shendi (5), always on physician prescription, for the 

treatment of UTI. Co-trimoxazole, Trimethoprim, Ciprofloxacin, Norfloxacin, 

Nitrofurantoin(6), first and second-generation Cephalosporins and semi- synthetic 

Penicillins with or without inhibitors and Fosfomycin Trometamol are the most 

commonly used antibacterial drugs in the treatment of UTI outside of the 

hospital.(7) 

Urinary tract infections (UTIs) were one of the most common bacterial 

infections that leadpatients to seek medical care, Approximately 10% will have 

UTI sometime during their lives of note UTIs are also the most common hospital 

acquired infection accounting for as may as 35%of nosocomial infection and 

UTIratio in female move than male(10:1)(8). 

Many factors increase the susceptibility of patients to infection these include 

frequently during  start treatment without prescribed antimicrobial agent lead to 

lower immunity . 

And other factor the various in vasive procedure in during the long term use of 

in dwelling catheters (9).  
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The study was carried out between June 2021 and Dec 2021 in Shendi. All 

patients who had pyuria and significant bacteriuria obtained from a clean-catch 

midstream urine sample were included in the microbiological analysis  from 

hospital, clinic and outpatients with completed questionnaires containing 

demographic, clinical and microbiological data. 
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1.2 Rationale 

Most clinical doctors prescribe a special group of antibiotics to treat urinary tract 

infection ( UTI)According to availability in the Shendi locality. 

This study done to obtain data on susceptibility patterns of major pathogens from 

both community and hospital in Shendi Locality to antimicrobial agents 

currently used in the treatment of UTI to reduce resistant of bacteria to antibiotic 

and lower the cost of treatment. 
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1.3 Objectives 
1.3.1 General objective 

To detect Invitro Resistance of Commonly Prescribed Antimicrobial Agents 

Applied to Treat Urinary Tract Infection in Shendi Locality. 

1.3.2 Specific objectives 

- To detect the most frequent  causative agent of UTI in Shendi locality. 

- To perform Invitro Antimicrobial Agents Cefixime, Ceftriaxone, 

Gentamycin, Ciprofloxacin, Norfloxacin. 

- To correlate sensitivity  and resistance of Cefixime ,Ceftriaxon, 

Gentamycin, Ciprofloxacin, Norfloxacin and compare with isolated 

bacteria. 

- To correlate between age and isolated bacteria. 

- To correlate between isolated bacteria and residence area.  
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CHAPTER TWO 

2. Literature Review 
2.1. Urinary tract infection (UTI): 

within the renal tract, with a concentration greater than 105 organism/ml is 

regarded as significant bacteria, urinary tract infection remain a major clinical 

problem over 50 years after introduction of treatment many consultations in 

general practice are because of urinary infection, Infection of urinary tract may 

involve anywhere along urinary tract (bladder, kidney, Pelvis, Parenchyma, or. 

Urethra). (10) 

2.2. Type of infection: 

Infection is most often due to bacterial from patient’s own bowel flora. Transfer 

to the urinary tract may be via the blood stream, the Lymphatics or by direct 

extension, but the most often via the ascending transurethral rout. (11) 

2.2.1. Lower Urinary tract infection: 

Involving of bladder and urethra, involving of urethra is called Urethritis, if the 

bladder is involved called Cystitis. (10) 

The most typical symptoms are: Frequency of Micturition by day and night, 

Painful voiding (dysuria), Suprapubic tenderness and pain, Hematuria, Smelly 

urine. (11) 

Urethritis:- Is the infection of Urethra, Chlamydia trachomatis, Neisseria  

Gonorrhoeae and Trichomonasvaginalis are common causes of Urethritis and 

are considered being Sexually transmitted.(12) 

Cystitis :- It’s the Infection of the bladder. Episodes of Cystitis greatly 

outnumber those that involve the kidney. (10) 

2.2.2. Upper urinary tract infection: 

When the infection extend to the kidney and pelvis (known as Pyelitis or  

Pyelonephritis), or to the Ureter the most typical symptoms are loin pain  and 
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tenderness, with fever and systemic upset, also UTI may present with  minimal 

or no symptoms or may associated with atypical symptoms such as abdominal 

pain and the typical presentation of lower urinary tract infection. (11) 

Pyelonephritis refers to inflammation of the kidney Parenchyma and pelvis 

(upper end of the Ureter that is located inside the kidney) and is usually caused 

by bacterial infection of significance, 40% of patients with acute Pyelonephritis 

are bacteremia.(12) 

2.3. Pathogenesis: 

Anything that disrupts normal urine flow or complete emptying of bladder or 

facilitates access of organisms to the bladder will predispose an individual to 

infection. The shorter female Urethra is less effective deterrent to infection than 

male Urethra. Sexual intercourse facilitates the movement of organisms up the 

Urethra, particularly in females so the incidence of Urinary Tract Infections is 

higher among sexually active women than among celibate women.    

Catheterization is major predisposing factor for UTIs; during insertion of the 

Catheter bacteria may be carried directly into the Bladder. Most urinary tract 

pathogens originate in the fecal flora but only aerobic and facultative species 

such as Escherichia coli possess the attributes required to colonize and infect 

The Urinary Tract. Virulence factor of causative organisms such as capsule 

which inhibiting Phagocytosis, Pili which enable adherence and bacteria 

production like heamolysins which cause kidney damage, and Urease production 

which cause Pyelonephritis. (13) 

2.4. Causal organism: 

The Gram-negative rods Escherichia coli is commonest cause of ascending UTIs 

about 60-90%; this is probably because they are often present in the colon and 

virulence factors which include: the possession of K antigens and specialized 

Fimbriae. (14) 
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Staphylococcus saprophyticus is related to Sexual active women. Proteus 

mirabilis and Klebsiella species are often multiply antibiotic-resistant. 

Enterococcus  faecalis, Pseudomonas aeruginosa and staphylococcus aureus are 

cause infection especially after catheterization or instrumentation. Fastidious 

gram-positive bacteria (e.g. lactobacilli, streptococci, corynebacteria), which 

require incubation for 24–48 hour in the presence of CO2 for isolation, acute 

uncomplicated UTI is usually due to one type of organism and Chronic infection 

is often associated with more than one type of organism. (10) 

Obligate anaerobes are very rarely involved, other species may be found e.g.: 

Salmonella typhi, Staphylococcus aureus, and Mycobacterium tuberculosis. (14) 

2.4.1. Escherichia coli (E. coli: 

E. coli is belong to the large group of gram negative rods referred to as 

Enterobacteria, they are cause primary and opportunistic infections in humans 

belong mainly to lactose fermenting, often referred to as Coliforms, they are 

aerobes and facultative anaerobes, non sporing and motile. (14) 

E. coli is the cause of 60-90% of Urinary Tract Infection. Certain serotypes of E 

.coli are particularly common in Urinary Tract Infection (e.g. O2, O4, O6, O7, 

O18, O75); this is probably because they are often present in the Colon, rather 

than because of inherently high Pathogenicity for the Urinary Tract. Some 

strains are reputed to more invasive than other. Factor associated with virulence 

include: the possession of K (capsular) antigen, which inhibit Phagocytosis and 

bactericidal effect of normal human serum, the ability to adhere to Ur epithelium 

due to specialize Fimbriae .(10) 

2.4.2. Klebsiella species: 

Gram-negative and non motile usually capsulated rods cause UTIs in hospital 

patients. Antigenic analysis for Capsular polysaccharide reveals that more than 

80 serotype are recognized. (14) 
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They grow well on Ordinary Media, with colonies which are often, but not 

always, large and mucoid.(10) 

2.4.3. Proteus species: 

 Gram negative Pleomorphic motile rods, they grow on Selective Enteric  

Media.(14 ) 

Proteus mirabilis is main Proteus species of medical importance. It causes 

Urinary Tract infection commonly in the elderly and young male often following 

catheterization or cystoscopy. It is often associated with urinary stones, probably 

because this organisms produce ammonia rendering the urine alkaline.(10) 

2.4.4. Pseudomonas aeruginosa: 

Gram–negative motile aerobic bacilli some strain  is capsulated have very simple 

growth requirement and limited fermentation activity.(10) 

Pseudomonas aeruginosa being resistant to infections are often difficult to 

eradicate due to Pseudomonas aeruginosa being resistant to many 

antimicrobials. Infection with Pseudomonas aeruginosa usually following 

Catheterization associated with Chronic Urinary Disease.(14) 

2.4.5. Serratia Marcescens: 

It has been reported to cause UTIs, and it is gram-negative rods, facultative 

anaerobe and it is resistant to cephalosporin.(14) 

2.4.6. Staphylococcus aureus: 

Gram-positive cocci are occurring in group. Non motile, non-capsulated and it is 

Catalase, DNase and Coagulase positive, and ferment Mannitol, it is rarely cause 

UTI.(14) 

2.4.7. Staphylococcus saprophyticu: 

Gram-positive Cocci of uniform size occurring in groups but also singly and 

pairs. They are non-motile and non-Capsulated. S.saprophyticus cause UTIs in 

Sexually active women. It was Coagulase and DNase negative and ferment 
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Mannitol. The organism causes are many as one quarter of symptomatic UTIs in 

women. The surface agglutinins of this pathogen appear to be a key determinant 

of the virulence promoting it colonizes urinary tract. (15) 

2.4.8. Enterococcus faecalis: 

 It is gram-positive cocci, often found accompanying infection with Coliforms(14) 

2-5. Other bacteria. Bacteria species are not primarily in urinary tract but may 

found in urine e.g. Salmonella species, Mycobacterium tuberculosis, Neisseria 

Gonorrhoeae, Leptospira Innterrogans, Chlamydia and Mycoplasma species.(14) 

2-6 Definition of antibiotics: 

It can be defined as any of a large group of Chemical substances, as Penicillin or 

Streptomycin, produced by various Microorganisms and Fungi, having the 

capacity in dilute solutions to inhibit the growth for to destroy bacteria and other 

Microorganisms, used chiefly in the treatment of infectious diseases(15).In other 

words, it is a drug used to treat infections caused by bacteria and other 

Microorganisms(16).Originally, an antibiotic is a substance produced by one 

microorganism that selectively inhibits the growth of another. Synthetic 

Antibiotics, usually chemically related to natural antibiotics, have since been 

produced that accomplish comparable tasks.(17) 

2.6.1 Antibacterial Activity: 

damaging the osmotic barrier. Resistance to Colistin may occur via alteration of 

the lipid A binding site or by efflux pumps(18). One possible mechanism for 

Colistin dependence may be a mutation of lipid A which results in a defective 

cell membrane and osmotic trauma in the absence of Colistin(19). Inhibition of 

cell wall synthesis by binding to transpeptidases and inhibiting Peptidoglycan 

formation is another important mechanism of antibiotic(20). These transpeptidase 

enzymes and some other bacterial protein(21), to which penicillins bind, are 

collectively called penicillin-binding proteins (PBP)(22). The PBPs are different 
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for Gram-positive and Gram-negative(23) 

bacteria and in anaerobic species. β-lactams are only efficacious against actively 

dividing bacteria, since that is when a new cell wall is being created.(24) 

By interfering with protein synthesis taking place in the ribosome, several 

classes ofantimicrobials are able to stop cell division(25). Certain antimicrobials 

bind to one or both subunits (30S, 50S) and cause misreading of the genetic code 

or formation of abnormal, nonfunctional protein complexes(26). Aminoglycosides 

(Gentamicin, Tobramycin, Amikacin, Streptomycin) act primarily by binding to 

the 30S subunit. Tetracycline's are another biochemical class of antibiotic which 

also bind to the 30S ribosome(27) . 

2-7 Mechanism of antimicrobial resistance: 

Antibiotic resistance is the ability of a bacterium or other microorganism to 

survive and reproduce in the presence of antibiotic doses that is previously 

thought effective against them(26). Different mechanisms are known to enhance 

the antimicrobial resistance. Microbes could be intrinsically resistant and may 

lack a target for the antibiotics (27). 

Chlamydia do not have peptidoglycan and are not susceptible to the action of 

Penicillin's. The antibiotic target may be inaccessible. Membrane changes block 

antibiotic entrance and penetration into the cell (27). Peptidoglycan in Gram-

negative bacteria is inaccessible to penicillin's that cannot penetrate the Gram-

negative outer membrane(28). Efflux pumps can actively pump out antibiotics 

from cells. Gram-negative bacteria resist the activity of tetracyclines by this 

important mechanism (29). 

The antibiotic target may be modified to prevent the action of the drug: 

Ribosomes become altered, mutated, and chemical-physical changes prevent 

antibiotic attachment to those ribosomes(30). Bysynthesis of a new metabolic 

pathway bacteria can produce a new enzyme that is not inhibited by the 
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antimicrobial. Trimethoprim-Sulfamethoxazole resistance is due to bacteria that 

produce a new dihydro folatereducates not inhibited by Trimethoprim and a new 

dihydropteroate synthetase(31). 

not susceptible to sulfonamides. Quinolone resistance is affected by point 

mutations in the DNA gyrase, which prevent binding of the drug to its target (21). 

The antibiotic may be chemically modified or destroyed Enzymes degrade 

antibiotics, or inactivate them by reactions(32). 

2-7-1Cefixime: 

Previously designated FK027, FR17027 and CL284635, is an orally active 

cephalosporin with a broad spectrum of antibacterial activity in vitro(33). It is 

particularly active against many Enterobacteriaceae, Haemophilus influenza(34). 

Streptococcus pyogenes, Streptococcus pneumoniae and Branhamella 

catarrhalis, and is resistant to hydrolysis by many beta-lactamases(35). Cefixime 

has little activity against Staphylococcus aureus and is inactive against 

Pseudomonas aeruginosa.(36) 

Cefixime is distinguished by its 3-hour elimination half-life which permits twice 

daily(36), or in many instances once daily, administration. Comparative trials, 

though few, indicate that the clinical and bacteriological efficacy of Cefixime 

200 to 400mg daily administered as a single dose or in 2 divided doses(36), is 

comparable with that of multiple daily doses of Co-trimoxazole (Trimethoprim + 

Sulphamethoxazole) or Amoxycillin in acute uncomplicated Urinary Tract 

Infection(29), with that of Amoxycillin, Amoxycillin/Clavulanic acid and 

Cefaclor in acute lower respiratory tract infections, and with that of Amoxycillin 

and Cefroxidine in adult patients with acute tonsillitis or pharyngitis(36). Several 

comparative trials in children with acute Otitis media demonstrate the similar 

effectiveness of Cefixime 8 mg/kg daily (in 2 divided doses, or as a single daily 

dose(36), Cefaclor 20 to 40 mg/kg daily and Amoxycillin 40 mg/kg daily in 3 
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divided doses(37). The most frequently reported adverse effects, diarrhoea and 

stool changes, are usually mild to moderate in severity, transient, and mostly 

occur in the first few days of treatment with Cefixime. Thus, Cefixime is an 

effective orally active Cephalosporin with a relatively long elimination half-life 

permitting a simplified treatment regimen(37), and to Amoxycillin or Co-

Trimoxazole in acute uncomplicated urinary tract infections. 

2-7-2Ceftrixone: 

Ceftriaxone is used to treat a wide variety of bacterial infections. This 

medication belongs to a class of drugs known as cephalosporin antibiotics. It 

works by stopping the growth of bacteria. This drug is not recommended for use 

in newborns with high blood bilirubin levels and premature infants due to 

increased risk of side effects. Ask the doctor or pharmacist for details.(38) 

How to use Ceftriaxone Vial: this medication is given by injection into a muscle 

or vein as directed by your doctor, usually once or twice daily. The dosage is 

based on your medical condition and response to treatment. Drink plenty of 

fluids while using this medication unless your doctor directs you otherwise. 

If you are using this medication at home, learn all preparation and usage 

instructions from your health care professional. Avoid mixing Ceftriaxone with 

IV fluids that have calcium in them (such as Ringer's solution, Hartmann's 

solution, parenteral nutrition-TPN/PPN). Consult your pharmacist for details 

about the safe use of IV calcium products in infants, children, and adults (see 

Precautions section). Before using, check this product visually for particles or 

discoloration. If either is present, do not use the liquid. Learn how to store and 

discard medical supplies safely.(38) 
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2-7-3Ciprofloxcin: 

This medication is used to treat a variety of bacterial infections. Ciprofloxacin 

belongs to a class of drugs called quinolone antibiotics. It works by stopping the 

growth of bacteria. This antibiotic treats only bacterial infections. It will not 

work for virus infections (such as common cold, flu). Using any antibiotic when 

it is not needed can cause it to not work for future infections.(38) 

How to use Ciprofloxacin: read the Medication Guide and, if available, the 

Patient Information Leaflet provided by your pharmacist before you start taking 

Ciprofloxacin and each time you get a refill. If you have any questions, ask your 

doctor or pharmacist. 

Take this medication by mouth with or without food as directed by your doctor, 

usually twice a day in the morning and evening. 

The tablet may have a bitter taste if you split, chew, or crush it before taking it. 

The manufacturer recommends swallowing the tablet whole for this reason. 

The dosage and length of treatment is based on your medical condition and 

response to treatment. Drink plenty of fluids while taking this medication unless 

your doctor tells you otherwise.(38) 

2-7-4 Norofloxcin: 

Norfloxacin is used to treat a variety of bacterial infections. This medication 

belongs to a class of drugs known as quinolone antibiotics. It works by stopping 

the growth of bacteria.This antibiotic treats only bacterial infections. It will not 

work for viral infections (such as common cold, flu). Using any antibiotic when 

it is not needed can cause it to not work for future infections. 

How to use Norfloxacin :Tablet Read the Medication Guide provided by your 

pharmacist before you start taking Norfloxacin and each time you get a refill. If 

you have any questions, ask your doctor or pharmacist. 

Take this medication by mouth as directed by your doctor, usually twice a day 
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(every 12 hours) with a full glass of water (8 ounces/240 milliliters). Do not 

have any food or dairy products (such as milk/yogurt) within 2 hours before or 1 

hour after taking Norfloxacin. Drink plenty of fluids while taking this drug 

unless your doctor tells you otherwise. The dosage and length of treatment are 

based on your medical condition and response to treatment.(38) 

2-7-5 Gentamycin: 

This medication is used to prevent or treat a wide variety of bacterial infections. 

Gentamicin belongs to a class of drugs known as aminoglycoside antibiotics. It 

works by stopping the growth of bacteria. 

How to use Gentamycin Sulfate Vial: 

This medication is given by injection into a vein or muscle as directed by your 

doctor, usually every 8 hours. The dosage is based on your medical condition, 

weight, and response:- to treatment. Laboratory tests (such as kidney function, 

levels of drug in the blood) may be performed to help find the best dose for your 

condition. 

If you are giving this medication to yourself at home, learn all preparation and 

usage instructions from your health care professional. Before using, check this 

product visually for particles or discoloration. If either is present, do not use the 

liquid. Learn how to store and discard medical supplies safely.(39) 

2.8 Previous study: 

- Study done by Guilermo et al Showed that , the greatest resistance increase in 

Ecoli to Ciprofloxacin  and Ceftriaxone (2010)In United States. 

- The other study by Wolters Kluwer, et al (2015) in Iran showAntimicrobial 

resistance pattern in Escherichia coli causing urinary tract infection among 

inpatients. We undertook this study to know the resistance pattern of E. coli 

causing UTI in patients admitted to a tertiary care hospital, and to know the 

treatment given and response of the patients. 
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- The other study done by Warsaw, et al with symptoms suggestive of UTI. The 

study was carried out between July 1998 and May 1999.In Poland only patient  

who had pyuria and significant bactriuria  obtained from clean -catch mid stream 

urine sample were included in the microbiological  analysis . 

-The other study done by YevaRosana, et al (2019) in Indonesia who found that 

there was high resistance to Ampicillin and Ciprofloxcin. 

-The last study done by George Abongomera, et al (2021) In Uganda  show 

Spectrum of antibiotic resistance in UTI patient. 
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CHAPTER THRE 

3. MATERIALS AND METHODS 
3.1 Study design: 

This was descriptive cross sectional hospital base study conduct to determine the 

prescribed  Resistance Among Urinary Tract Infection in Shendi locality. 
3.2 Study area: 

Data of this study were collected from Hospital, Clinc and Community 

population were suffering from urinary tract infection in Shendi, River Nile 

State, in Sudan. 

3.3 Study period: 

This study was done in period from June  to December 2021 

3.4 Study population: 

Sample in this study were collected from  urinary tract  infections patients. 

3.4.1 Inclusion criteria: 

Patient not received treatment during this study with previous history of received 

that frequent treatment with present symptoms of urinary tract infection who 

agreed to fill the informed consent were included in the study. 

3.4.2 Exclusion criteria: 

People  under  received  treatment. without symptoms of urinary tract infection, 

and those disagreed to participate or to fill informed consent were excluded. 

3.5 Sample size: 

The study was conducted 107 urine sample from infected patient with urinary 

tract infection have pyuria and bacteruria  in Shendi locality. 

3.6 Ethical consideration: 

Written agreement was obtained from all participants, study objectives were 

explained, the method of sample collection, and maintaining the confidentiality 

of the laboratory resultAppendix1I. 
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3.7 Data collection: 

A pretested structured questionnaire was used for collecting information on age, 

sex ,residence, previous history of treatment Appendix I. 

3.8 Statistical analysis: 

The table were constructed and calculated by statistical package for social 

sciences (SPSS VERSION 22). 

Method: 

3.9 Collection of specimens: 

About 100 mid-stream urine (MSU) specimens were collected from patients 

suffering from urinary tract infection especial patient that received large amount 

of prescribed  drug according to frequency of UTI history, in sterile, dry, wide 

mouth, leak proof containers. These specimens were collected from. The 

specimens were immediately inoculated on Cystine Lactose Electrolyte 

Deficient (CLED). 

3.10 Culturing of specimens: 

The specimens were inoculated on plates of Cystine Lactose Electrolyte 

Deficient media (CLED), by method of streaking. Cultures were incubated at 35-

37°C aerobically for overnight. 

3.10.1Cystine Lactose Electrolyte-Deficient (CLED): 

Used for culturing of urine sample; because it gives consistent results, can 

differentiate between lactose fermenting from non-lactose fermenting bacteria 

and allows the growth of both gram negative and gram positive pathogens  (the 

indicator is Andrads) the Medium is electrolyte-deficient to prevent the 

swarming of Proteus species.(14) 

3.10.2. Mueller-Hinton agar: 

It consists of protease peptone, beef infusion solids, starch. 17 grams of the 

medium were suspended in 500ml of distilled water, then brought to boil to 
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dissolve completely, sterilized by autoclaving at 121for 15 minutes, then 

dispended into sterile Petri-dishes in portions of 15ml each. The poured plates 

were left to solidify at room temperature.(14) 

3.11. Identification: 

3.11.1 Colonial morphology: 

The inoculated media were morphologically examined for size, color, and 

fermentation of lactose. (CLED) medium contain Andrads though the colonies 

appeared red in acid pH, and yellow in alkaline PH. 

3.11.2. Gram stain: 

A drop of normal saline was placed on slide. The suspected colonies were 

emulsified and smeared. The smears should be fixed by dry heat and then cover 

with crystal violet stain for 60 seconds. The stain rapidly washed by tap water 

and tipped the side. Stained smear then cover with lugos iodine for 60 seconds. 

Iodine immediately washed off and the smear was decolorized with ethanol for 5 

seconds. Suffranin was added to the smear for 2 minutes. The red stain then 

washed off with tap water and smear preparation subsequently air dried and 

microscopically examined using high resolution objective power(14) 

3.11.3 Identification of Gram positive cocci: 

Catalase test: 

The differentiation between staphylococci (which produce catalase) from 

streptococci (non catalase production) was made by catalase test. Catalase acts 

as catalyst in the break peroxide to oxygen and water. Using sterile wooden 

stick, suspected colonies were immersed in tube containing 2ml of 3% hydrogen 

peroxide.(14) 

Positive result was indicated by production of air pubbling. 

Negative result indicated by no change in tube. 
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DNase test: 

Using sterile loop to inoculate the suspected colonies under a septic condition 

into DNA media, after overnight, aerobic incubation at 37◦c hydrochloric acid 

(1% HCL) was to the spots of an organism. Clear zone around the colonies mean 

positive result.(14) 

Mannitol salt agar (MSA): 

It is a useful media for identifying staphylococci species, which are able to grow 

on agar containing 70-100 g/l sodium chloride. Some species of staphylococci 

are able to ferment mannitol and other cannot ferment mannitol. The test done 

by inoculating the organism under test in MSA media which contain phenol red 

indicator, and then incubated the plate at 37c for 24 hours, and then change in 

color is observed.(14) 

Coagulase test: 

This test used to differentiate between S.aureus (positive) from other 

Staphylococci (negative) the test was performed by emulsifying portion of 

colonies from pure growth in a drop of undiluted plasma. Formation of clot 

3.11.4. Identification of gram negative rods: 

Indole test: 

In this test the tested organism produce tryptophanase enzyme which break 

down tryptophan and produce indole, which react with kovac΄s reagent and give 

pink ring. The tested organism was inoculated into peptone water and incubated 

at 37◦c for overnight, the kovacs reagent was added. If there is pink ring the 

result was indicated as positive. 

If there is no pink ring in the surface the result was indicated as negative .(14) 

Citrate utilization test: 

In this test organism has ability to use citrate as only source of carbon. by 

straight loop apart of tested colonies was emulsified in kosser′s citrate media and 
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incubated at 37◦c for 24 hours. 

A blue color with growth indicated as positive, no change in color indicated the 

negative result.(14) 

Urease test: 

In this test organism produce urease enzyme which breakdown urea and Produce 

ammonia, which make the pH of media alkaline, in the presence of phenol red 

indicator, the tested organism inoculated in Christensen's urea agar. 

Positive: pink color. 

Negative: no change in color .(14) 

Kligler iron agar (KIA): 

A tested organism inculcated by sterile straight loop by stepping on the butt then 

blocked the pore and streaked the slop of the media and incubated at 37◦c for 24 

hour. Glucose fermentation indicated by yellow butt, yellow slop indicated the 

lactose fermentation, gas produce in the end of the tube and H2S produce 

blacking in the media.(14) 

Motility test: 

Motility is the ability of an organism to move by itself by means of propeller-

like flagella unique to bacteria or by special fibrils that produce a gliding form of 

motility. Motile bacteria  move using flagella, thread like locomotor appendages 

extending outward from the plasma membrane and cell wall either single 

flagellum or multiple flagella. Motility has long been recognized as an important 

taxonomic tool and biological characteristic of microorganisms. The presence of 

flagella occurs primarily in bacilli but there are a few flagellated cocci, thus 

motility is a very important means of identification in the family 

Enterobacteriaceae. From the early days in the field of microbiology, the ability 

of bacteria to move has been used as a means of differentiation and classification 

of organisms(22). 
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Susceptibility techniques: 

The susceptibility techniques testing was done by  disc diffusion technique 

Disc diffusion technique: 

Disc diffusion techniques were used by most laboratories to test routinely for 

antimicrobial susceptibility. A disc of blotting paper was impregnated with a 

known volume and appropriate concentration of an antimicrobial, and this was 

placed on a plate of susceptibility testing agar uniformly inoculated with the test 

organism. The antimicrobial diffuses from the disc into the medium and the 

growth of the test organism is inhibited at a distance from the disc that was 

related (among other factors) to the susceptibility of the organism. Strains 

susceptible to the antimicrobial were inhibited at a distance from the disc 

whereas resistant strains have smaller zones of inhibition or grow up to edge of 

the disc. For clinical and surveillance purposes and to promote reproducibility 

and comparability of results between laboratories, WHO recommends the  

modified Kirby-Bauer disc diffusion technique(14). 

3.12 Method of susceptibility: 

1. Preparation of Agar: The media was prepared and sterilized as instructed by 

the manufacture. 

2.Preparation of inoculation and turbidity standard McFarland :two to three 

colonies of the test organism was emulsified in a small volume of the sterile 

saline the 0.5 McFarland was prepared by adding 0.5ml of 1.75%(w/v) barium 

chloride solution to 99.5ml of 1%(v/v) sulphuric acid . the turbidity standard was 

liquated into test tube identical to those used to prepare the inoculums 

suspension(38).McFarland standard tube was sealed with wax and some other 

means to prevent evaporation(20) . Before any use shake well .Then suspension 

compared with McFarland standard to adjust the turbidity. 

3.Seeding of the inoculums: Sterile cotton swab was impregnated inside the 
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suspension of test organism, excess was removed by passing it in the tube. it was 

then applied to the center of sensitivity agar plate. The inoculums were spread 

evenly across the plate. The inoculums then allowed to drying for a few minutes. 

Then antimicrobial disc were placed on the plate using sterile plate forceps the 

plate were incubated aerobically at 73°C for overnight. Then inhibition zone 

were read and compared with  standard . 

Reaction of the test organism were read and reported for each Antibiotic as 

sensitive or resistant. 

Antimicicrobial disc: 

Commercial discs 6mm in diameters were used: 

Cefiximie (30), Ceftriaxone(30), Ciprofloxacin(5), Norofloxcin (10) and 

Gentamycin (30). 

 

 

 

 

 

 

 

 

 

 

 



 23 

CHAPTER FOUR 

4. RESULTS 
A total of  107 samples of urine were collected from infected UTI patient 

100samples were found growth ,7samples were found no growth  . most of study 

population was female 88(88%) while  male 12 (12%) as showed in Table (4-1). 

Regarding the age, 38(38%) was in age group (20-40),32(32%) in age group(41-

60) , and 30(30%)in age group(61-80) as mentioned in Figure ( 4-2) , about 53 

(53%) of study population from Shendi city and  47(47%)  from rural area as 

showed in Figure (4-3).The Figure (4-4) show the distribution of study 

population  according to previous  history of treatment. According to mixed 

infection study presented 24(24%) from mixed infection and 76(76%) from 

unmixed as  showed in Figure (4-5 ). In regard to gram stain , 111 were isolated 

(100%)  about 82(73.8%) was gram negative and 29(26.1%)  was gram positive 

as  listed in Table (4-6) The predominate  abundant organism  of gram negative 

was E.coli 22(26.8%), proteus vulgaris 19 (23.1%), Pseudomonans 11(13.4%), 

K.Pneumone7(8.5%), Morgenella morganii 5(6%), Citrobacter4(4.3%), 

P.mirabilis 4(4.3%)andSirratiamarcacin3(3.6%). all this percent out of 75for 

gram negative bacteria show Table (4-7)and the most frequency  of gram  

positive bacteria  was s. aureus13(44.8%), S.saprophyticus 7 (26.1%), 

S.epidermis 5(13.8%),S.fecalis4(13.7%)all this percent out of 36 for gram 

positive bacteria show Table (4-8 ). in this study  present suceptpility pattern 

against Cefixime was sensitive 4(3.6%)and the most resistance was 

Cefiximie107 (96.4%) show Table (4-9), Suceptpility pattern against Ceftrixone 

was  sensitive 42(37%),was  resistance 69(62.2%) show Table (4-10), present 

Ciprofloxcin was  sensitive 75(67.5%) and resistance36(32.4%) show Table (4-

11) found Norofloxcin was sensitive 74(66.7),was resistance 37 ((33.3%)show 

Table (4-12), Gentamycin was the most sensitive 103 (92.8%)and resistance 
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8(7.2%) show Table (4-13) Table (4-14) Show relation between age and 

isolated bacteria. Table (4-15) Show relation between residence area and 

isolated bacteria. Table (4-16) show relation between sensitively  of prescribed  

antibiotics and Isolated Bacteria from UTI  Patients the prescribed antibiotics 

such as Cefixime، Ceftrixone،Ciprofloxacin، Norofloxcin, Gentamicin. 
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Table (4-1): Ddistribution of study population according  to sex: 

Gender  Frequency  Percent 

Male  12 12% 

Female  88 88% 

Total  100 100% 

 

 
  

  

  

  

  

  
 

Figure (4-1 ):Distribution Of  Study infected  Population According  To Age 
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Figure (4-2)Distribution of  Study Population According  to Residence  Area 

  

 

)  

Figure  (4-3): Distribution of   Study   Population According  to pervious 

History Of Treatment 
 

47% 



 27 

 

Figure (4-4) Frequency of Isolated bacteria According to Mixed and unmixed 

Infection: 
 

  

Table (4-2): Frequency of Isolated Bacteria  According to Gram positive 

&Gram negative Bacteria 
  

Percent Frequency Isolated Bacteria 

26.1% 29 Gram Positive 

73.8% 82 Gram Negative 

100% 111 Total 
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Table (4-3): Frequency of Isolated Bacteria  According to Gram negative 

Bacteria 

Percent Frequency Isolate bacteria 

26.8% 20 Ecoli 

13.4% 11 Pseudomonas 

23.1% 19 Proteus volgaris 

8.5% 7 Klebsillapnemonea 

8.5% 7 Enterobacter 

4.8% 4 Citrobacter 

6% 5 Morgenella 

3.4% 3 Sirratia 

4.8% 4 Proteus mirabilis 

100% 75 Total 

  

  

Table (4-4): Frequency of Isolated Bacteria  According to Gram positive 

Percent Frequency Isolate bacteria 

13.8% 5 S. epidermis 

24.1% 7 S.saprophyticus 

44.8% 13 S.aureus 

13.7% 4 S. fecals 

100% 29 Total 
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Table (4-5): Antibiotic susceptibility Pattern Against   Cefixime 

Percent Frequency Result 

3.6% 4 Sensitive 

96.4% 107 Resistance 

100% 111 Total 

 

 

Table (4-6): Antibiotic susceptibility Pattern Against Ceftriaxone: 

Percent Frequency  

37.8% 42 Sensitive 

62.2% 69 Resistance 

100% 111 Total 

 

 

Table (4-7): Antibiotic susceptibility Pattern Against Ciprofloxacin: 

Percent Frequency  

67.5% 75 Sensitive 

32.4% 36 Resistance 

100% 111 Total 
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Table (4-8) Antibiotic susceptibility Pattern against Norofloxcin: 

Percent Frequency Results  

66.7% 74 Sensitive 

33.3 37 Resistance 

100% 111 Total 

 
 

 

Table (4-9) Antibiotic susceptibility Pattern Against Gentamicin: 

Percent Frequency  

92.8% 103 Sensitive 

7.2% 8 Resistance 

100% 111 Total 
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Table (4.10): Relation between Age and Isolated  Bacteria (Sig = 0.05) 

Count    

  bacter Total 
  epider

m sapro 
pseud

o aures featis 
proteu

s 
klebsi

l ecoli 
enterobacte

r 
citrobact

er 
morgene

ll sirratia T 

20-40 0 2 6 3 3 7 3 2 3 1 1 1 38 

41-60 1 2 0 5 0 4 1 10 1 1 2 1 32 

age 

61-80 1 1 0 3 0 8 3 10 1 2 2 0 30 

Total  5 5 12 11 3 22 7 22 5 4 5 2 
111 

 

P .Value: 0.774 
 
Table (4-11) Relation between Residence Area and Isolated  Bacteria 

Count  

  TOT 

  epiderm sapro pseudo aures featis proteus klebsil ecoli enterobacter citrobacter morgenell sirratia  

Shendi 

town 
1 4 9 8 2 7 3 6 0 1 4 0 41 

Shendi 

village 
2 1 3 1 1 9 4 8 4 2 1 2 38 

Almattma 0 1 0 1 0 1 0 0 1 1 0 0 5 

residence 

Almattma 

village 
2 1 0 1 0 2 0 10 0 0 0 0 16 

Total 5 7 12 11 3 19 7 22 5 4 5 2 111 

 
P.Value: 0.097 
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Table (4-12) Relation between susceptibity the prescribe antibiotics and the 

gaustive agents of uti: 

Gentamicin Norofloxcin Ciprofloxacin 

Ceftria

xone Cefiximie No 

isolated 

bacteria N0 

20(90%) S 8(360%) 10(33%) 0(0%) s 0(0%) S 

2(9.9%) R 14(63%) 12(77%) 22 (100%) R 22(100%) R 22 Ecoli 1 

11(100%) S 10(90%) 10(90?%) 0 (0%) S 0(0%) S 

0(0%) R 1(10%) 1(10%) 11(100%) R 11(100%) R 11 Pseudomonas 2 

17(89.4%) S 11(57%) 14(73.6%) 3 (15.7%) S 0(0%) S 

2(10.5%) R 8(42%) 5(26.3%) 16(84.2%) R 19(100%) R 19 p.volgaris 3 

7(100%) S 2(28.5%) 2(28.5%) 0(0%) S 0(0%) S 

0(0%) R 5(71.4%) 5 (71.4%) 7 (100%) R 7 (100%) R 7 

klebsillapnem

one 4 

7(100%) S 7(100%) 7(100%) 5(74.4%) S 0(0%) S 

0(0%) R 0(0%) 0(0%) 2(28.6%) R 7 (100%) R 7 Enter bacter 5 

2(50%) S 2(50%) 1(25%) 0(0%) S 0(0%) S 

2(50%) R 2(50%) 3(75%) 4(100%) R 4 (100%) R 4 Citrobacter 6 

4(100%) S 4(100%) 4(100%) 0(0%) S 0(0%) S 

0(0%) R 0(0%) 0(0%) 4()100% R 4 (100%) R 4 P.mirabialis 7 

5(100%) S 2(40%) 1(20%) 1(20%) S 0(0%) S 

0(0%) R 3(60%) 4(80%) 4(80%) R 5 (100%) R 5 Morgenlla 8 

3(100%) S 0(0%) 0(0%) 3(100%) S 0(0%) S 

0(0%) R 3(100%) 3(100%) 0(0%) R 3 )100%( R 3 Sirratia 9 

11(84.6%) S 13(100%) 11(84.6%) 7(53.8%) S 0(0%) S 

2(15.4%) R 0(0%) 2(15.3%) 6)46.1%( R 13(100%) R 13 S.areus 10 

4(80%) S 5(100%) 5(100%) 5(100%) S 1(20%) S 

1(20%) R 0(0%) 0(0%) 0(0%) R 4 (80%) R 5 S.epidermis 11 

7(100%) S 4(57.1%) 7(100%) 7(100%) S 0(0%) S 

0(0%) R 3(42.8%) 0(0%) 0(0%) R 7 (100%) R 7 S.saprofitcus 12 

4(100%) S 4(100%) 4(100%) 4(100%) S 2(50%) S 

0(0%) R 0(0%) 0(0%) 0 (0%) R 2(50%) R 4 S.fecalis 13 
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CHAPTER FIVE 

5. DISCUSSION 

5.1. Discussion 
The Present Study Done In Shendi to determine the commonly prescribed 

antimicrobial agents applied to treat urinary tract infected patient. 

100 specimens were collected from patient  prepared adopted different 

standardized tools and methods for realization of the problem through isolation 

and identification of bacterial strain which cause UTI .In This study the  total 

number infected  female (88%) an(12%)male is agree with (Kluwer, et al) (37) 

was infected female (67.4%) and male (34.6%) according to fact short urethra of 

female in compared with male in this study show most  prevalence of UTI 

among age group (20-40)at 38 (38%)in(41-60)at 32(32%),in (61-80)at 

30(30%)was agree with ( Rosana,et al)(39) was showed 3.2%at age group (40-

60),20%(61-80),77% at age group. 

In this study the Isolate mixed infection was24% and unmixed was 76%this 

agree with (George, et al)(40)show mixed infection 18%and disagree with 

(Warsaw,et al)(38) show present of 100%unmixed . 

Study relieved that Gram negative pathogens are commonly isolated  from the 

patient and was predominate micro-organismis proteus vulgarise (25.3%) 

disagree with (Guillermo., et al )(36)whom found that E.coli was the common and 

also disagree with (George, et al)(40) Isolate E.coli was 72% and disagree with 

(YevaRosana, et al)(39)present E.coli (82%).and (Warsaw, et al)(38) found (78%). 

In this study show the greatest  increase of   Ecoli resistance  to Ciprofloxacin 

(86.6%) this is disagree with (Guillermo., et al)(36) the Resistance of Ecoli for  

Ciprofloxacin (3%- 17.1%) and agree with (Kluwer, et al)(37)which found 

resistance to Ciprofloxacin (72%) and agree with (Rosana, et al)(39) and (George, 

et al)(40)show resistance to Ciprofloxcin,Ceftrixone was (44%)and (35%)for 
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Gentamycin. 

In this Study examining klebsiella Isolated high  resistance to  Ciprofloxacin 

(71.4%), Cefixime (10%) and Ceftriaxone (100%) and Gentamycin (40%) 

disagree with ( Kluwer, et al)(37) the klebsiella resistance to  Ciprofloxacin 

(19%), Cefixime (53%),  and Ceftrixon (40%) and Gentamycin(38%). 

In Staphylococcus resistance (36.4%) to  Ciprofloxacin and (69%)  to 

Gentamycin was disagree with ( Kluwer, et al)(37)Staphylococcus resistance to  

Ciprofloxacin(20%) and  Gentamycin(49%). 

Very low incidence  of community infection caused  by Gram-positive Bactria 

was observed(32.5)  agree with (Warsaw, et al)(38) the incidence of Gram-

positive(2.2%) the percentage of resistance   Ceftriaxone was (100%)  Ecoli, 

Pseudomonas, klebsiella, Citrobacter, Proteus mirabilis,and Proteus vulgaris 

resistance to Ceftriaxone (84.2%), Enterobacter(28.2%) and Morgenella(80.4%) 

but Sirratia sensitive to Ceftriaxone(100%)was disagree with(Warsaw,et al)(38) 

show the resistane to Ceftrixone  (60%). 

 In this  studyThe number of P.aregenosa was isolate from urine sample 

was11show the sensitive of Cefixime 0(0%), Ceftrixone 0(0%), Ciprofloxcin 

10(90%), Norofloxcin 10(90%)and Gentamycin ,present the resistance of 

P.aregenosa for Cefixime 11(100%), Ceftrixone 11(100%),Cipofloxcin 

1(10%),Norofloxcin  1(10%)and Gentamycin 0(0%). 

In this study The number of P.vulgaris was isolate19 show sensitive for 

Cefixime 0(0%), Ceftrixone 3(15.7%), Ciprofloxcin 14(73.6%), Norofloxcin 

11(57%) and Gentamycin 17(89.4%).present of P.vulgaris isolate bacteria was 

resistance to Cefixime 19(100%),Ceftrixone 16(84.2%), Ciprofloxcin 5(26.3%), 

Norofloxcin 8(42%)and  Gentamycin 2(10.5%). 

 In this studyThe number of k.pneumone for isolate bacteria was 7 and isolate 

(6.3%)was sensitive of Cefixime 0(0%), Ceftrixone 0(0%), Ciprofloxcin 
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2(28.5%),Noroflxcin 2(28.5%)and Gentamycin  7(100%), present of k.pneumone 

was resistance to Cefixime 7(100%), Ceftrixone 7(100%), Ciprofloxcin 

5(71.4%), Norofloxcin 5(71.4%) and 0(0%) and agree with( George, et 

al)(40)show K.pneumone isolate (9.4%) and agree with (Rosana ,et al)(39)show 

resistance to Ciprofloxcin present (67%)and disagree with (Warsaw,et 

al)(38)present  resistance to Ciprofloxcin was (33%). 

In this study The number of Enterobacter isolate was 7show sensitive of 

Cefixime 0(0%), Ceftrixone 5(74.4%), Ciprofloxcin 7(100%), Norofloxcin 

7(100%) and  Gentamycin 7(100%), Enterobacter resistance show Cefixime 

7(100%), Ceftrixone 2(28.6%),Ciprofloxcin 0(0%), Norofloxcin 0(0%)and 

Gentamycin 0(0%).and agree with (Rosana, et al)(39) show the sensitive to 

Ciprofloxacin was(10%)and disagree with (Warsaw, et al)(38)show sensitive to 

Ciprofloxcin was (82%).  

In this study The number of isolate Citrobacter was4 show sensitive to Cefixime 

0(0%), Ceftrixone 0(0%), Ciprofloxcin 1(25%), Norofloxcin 2(50%)and 

Gentamycin 2(50%), the resistance toCefixime 4(100%), Ceftrixone 4(100%), 

Ciprofloxcin 3(75%), Norofloxcin 2(50%)and Gentamycin2(50%) and gree with 

(Rosana, etal)(39)found the resistance to Ciprofloxacin was (69%)and dis agree 

with (Warsaw, et al)(38)found resistance (34%). 

In this study The number of isolate P.mirabils was 4 show sensitive to Cefixime 

0(0%), Ceftrixone 0(0%),  Ciprofloxacin4(100%), Norofloxcin 4(100%) and 

4(100%)  Gentamycin, the resistance to Cefixime 4(100%), Ceftrixone 4(100%), 

Ciprofloxcin 0(0%), Norofloxcin 0(0%),and Gentamycin 0(0%).and agree with 

(Rosana,et al)(39) show the sensitive to Ciprofloxacin (92%) and disagree with 

(Warsaw,et al) (39)show the sensitive to Ciprofloxcin was (50%). 

In this study The number of isolate M.morgenii was 5 show sensitive to 

Cefixime 0(0%), Ceftrixone 1(20%), Ciprofloxcin 1(20%), Norofloxcin 2(40%), 
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Gentamycin 5(100%), resistance  to Cefixime 5(100%), Ceftrixon 4(80%), 

Ciprofloxcin 4(80%), Norofloxcin 3(60%)and Gentamycin 0(0%)and agree with 

(Rosana, et al )(39) resistance to Ciprofloxcin (78%) and disagree with (Warsaw, 

et al)(38%) show the resistance to Ciprofloxacin (12%).  

In this study The number of isolate Sirratia was3 show sensitive to Cefixime 

0(0%), Ceftrixone 3(100%),Ciprofloxcin 0(0%), Norofloxcin 0(0%),Gentamycin 

3(100%).Resistance show  Cefixime 3(100%), Ceftrixone 0(0%), Ciprofloxcin 

3(100%), Norofloxcin 3(100%) and Gentamycin 0(0%).and agree with (Rosana, 

et al) (39) the resistance to Ciprofloxcin was  (89%) ana disagree with (Warsaw, 

et al)(38) show the resistance was (23%). 

 In this study The number of Isolale S.epidermis was 12 show the sensitive to 

Cefixime 2(16.6%), Ceftrixone 12(100%), Ciprofloxcin 12(100%), Norofloxcin 

12(100%)and Gentamycin 11(90%),resistance of S.epidermis show Cefixime 

10(83.3%), Ceftrixone 0(0%), Ciproflxcin 0(0%), Norofloxcin 0(0%)and 

Gentamycin 1(10%). 

 In this study The number of isolate show S.fecalis was 4show sensitive to 

Cefixime 2(50%), Ceftrixone 4(100%), Ciprpfloxcin 4(100%), Norofloxcin 

4(100%)and Gentamycin 4(100%), resistance of S.fecalis to Cefixime 2(50%), 

Ceftrixone 0(0%), Ciprofloxcin 0(0%), Norofloxcin 0(0%)and Gentamycin 

0(0%) and disagree with (Warsaw, et al)(38) show resistance to Gentamycin 

(75%).  
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Conclusions 
The study revealed that  high resistance pattern of isolated bacteria to Cefixime, 

Ceftrixone, Norofloxacin, Ciprofloxcin and Gentamycin, the most high  sensitive 

to Genatamicin, Norofloxcin, Ciprpfloxcin, Ceftrixone and Cefixime. Despite 

that P.volgares was the most isolated organism, Sirratiamarsacen found the 

lowest isolated bacteria  from them pseudomonas  was the most resistant isolate 

to Ceftrixone, Sirratiamarsacen was the most resistance to ciprofloxacin  in this 

study show the most isolate bacteria was unmixed 76%,mixad  infection present 

24(24%), 
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Recommendations 
 Larger sample size should be tested to cover wider range of isolates. 

 To improve education and information for general practitioners in relation to 

rational antibiotic prescribing for urinary tract infection (UTI). 

 Recommend to any doctors should not was start  prescribe any treatment 

unless request urine culture and sensitivity to  avoid resistance of drug and 

reduce the cost from UTI patient . 

 Should be use special requirement for isolate other bacteria cannot growth in 

ordinary media (special requirements recommend for fastidious bacteria ). 

 Specific methods for detection prescribe antibiotic  resistance bacteria 

isolates should be used routinely such as detection of c enzyme production 

for the resistant isolates was performed . 

 Future molecular technique (PCR)should be used to detect gene resistance . 

 Proper control strategy to control the spread of the resistance isolates. 
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APPENDIX 
Appendix 1 

University of Shendi 

College of Graduate Studies & Scientific Research 

In vitro resistance of commonly prescribed antimicrobial agents applied to treat 

urinary tract infection in Shendi Locality 

Questionnaire No (     ) 

Name:……………………………………………………………………………. 

Sex……......……………………………………………………………………… 

Village: ………………………………………………………………………….. 

Sample number: 

1- Age: 

a- <15 – 24 (…)   b- 25 – 34 (…).   c- 35 – 44 (…..).d- 45 and more (…). 

2- Treatment: 

a- Treated with antibiotic (……).                       b- Not treated (……). 

3- If under treatment, the name of treatment used : 

- ……………….. 

- ……………….. 

- ……………….. 

4- Response to treatment: 

a- Good (…..)               b- Few (……)             c- No response (……) 

5- Other disease: 

a- Diabetes (….)  b- Hypertension (……)  c- Other (……)   d- No (……) 

 

Date: …………………………….  Signature:……………………………… 
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 

  -------------------------------------------------:الاسم 

 ------------------:           العنوان ------------------:العمر 

أوافق بمحض إرادتي بالمشاركة في البحث العلمي المتعلق بدراسة مقاومة  الأدویة الموصوفة 

  .بواسطة الأطباء لعلاج مرضي المسالك البولیة في  مدینة شندي وما حولها 

  إیمان عبد القادر علي احمد: الطالبة

كة فــي هــذا بعــد أن شــرح لــي بأنــه لا یترتــب علیــه أي أذى جــسدي أو نفــسي واعلــم أن المــشار

البحث لن تؤثر بأي حال من الأحوال في الرعایة الطبیة التـي أتلقاهـا كمـا أنـه یحـق لـي بـدون 

  :إبداء أسباب الانسحاب

  :إشراف

  هادیة عباس الطیب . د

  : ................................التوقیع

 : ..............................التاریخ
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Appendix (III) 
 

 
Figure (1): Shows biochemical test for Klebsiella pneumonia isolated 

pathogen from Urine Samples . 
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Figure (2):  Shows biochemical tests for Proteus vulgaris isolated pathogen 

from Urine Samples. 
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Figure (3): Shows biochemical tests for Escherichia coli isolated pathogen 

from Urine Samples. 
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Figure (4): Antimicrobial susceptibility test  for S.areus Isolate from Urine 

Samples. 

 




