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The goal of this study is to determine ………. Therefore, the protocol of 

the study included the following: 

 

1. 

2. 

3. 

4. 

5. 
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Materials and Methods 

Materials 

1. Microorganisms 

1.1. Clinical bacterial isolates 

. 

1.2. Standard bacterial strains 

 

2. Chemicals 

The different chemicals used in this study and their sources are listed in table 1. 

Table 1 Chemicals used in this study and their sources 

Name Source 

Acetic acid (glacial) El-Nasr Chemicals Co. (ADWIC), Egypt 

Agarose A Bio Basic Inc, Canada 

Barium chloride dihydrate El-Nasr Chemicals Co. (ADWIC), Egypt 

3. Antimicrobial agents 

The antimicrobial agents incorporated in the growth culture medium to increase 

plasmid copies per bacterial cell and/or to recover the transformants of E. coli DH5α 

harboring plasmids are listed in table 2. 

 

 

Table 2 Antimicrobial agents used in this study 
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Antimicrobial 

Agent 

Dosage Form  

(Conc. or amount) 
Source 

Amikacin 
Amikacin® vial 

(500 mg/ 2 ml) 
Amoun, Cairo, Egypt 

Ampicillin 
Epicocillin® vial 

(1 g) 
Eipico, Cairo, Egypt 

Ceftriaxone 
Ceftriaxone® vial 

(250 mg) 
Sandoz, Cairo, Egypt 

Ciprofloxacin 
Ciprofloxacin® infusion 

(200 mg/ 100 ml) 

Amriya Pharm IND, Alexandria, 

Egypt 

3.1. Blood agar 

Blood agar was prepared by aseptically adding sterile human blood to sterile 

molten nutrient agar adjusted at 50ºC to a final concentration of 10% (v/v) and 

poured into sterile petridishes. The human blood was obtained from the central 

blood bank of Al-Demerdash Hospital, Cairo, Egypt. 

 

3.2. Chocolate agar 

It was prepared as blood agar except that the medium was heated while it 

was gently swirled until the color becomes chocolate brown before being poured 

into sterile petridishes. 

3.3. Luria Bertani (LB) broth 

Tryptone 10.0  g 

Yeast extract 5.0  g 

NaCl 10.0  g 

Distilled H2O ad. 1000  ml 

3.4. Luria Bertani (LB) agar 

LB broth 1000  ml 

Agar-agar 15.0  g 

3.5. Super optimal broth (SOB) medium (Hanahan, 1983) 

Tryptone 20.0  g 
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Yeast extract 5.0  g 

NaCl 0.58  g 

KCl 0.19  g 

Distilled H2O ad. 1000  ml 

After autoclaving add: 

MgCl2 (1 M) 10.0  ml 

MgSO4 (1 M) 10.0  ml 

3.6. Super optimal broth with catabolite repression (SOC) medium 

(Hanahan, 1983) 

Glucose 3.6  g 

SOB medium 1000.0  ml 

3.7. Glycerol stock 

Tryptone 10.0  g 

Yeast extract 5.0  g 

NaCl 10.0  g 

Glycerol 96% 200  ml 

Distilled H2O ad. 1000  ml 

This medium was used for long term preservation of isolates at -20ºC. 
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Methods 

4. Collection of specimens 

Clinical specimens were obtained from the microbiology laboratory of 

Sadr Al-Abbasiyya Hospital. They were collected in clean, dry, wide-neck 

containers. Specimens were directly streaked on blood agar, chocolate agar 

(Cheesbrough, 2006) and MacConkey agar plates at the hospital and then 

transported within 1 hour to the microbiology lab, Faculty of Pharmacy, Ain Shams 

University for incubation and further study. The whole study was approved the 

Faculty of Pharmacy ethics committee Nr…..(May 2019) 

5. Isolation and purification of clinical pathogens 

The plates were incubated overnight at 37ºC (Cheesbrough, 2006). An 

isolated bacterial colony from the obtained growth was purified by streaking on the 

surface of culture plates. The distinctive characters of the pure colonies were 

recorded. 

6. Categorization of the collected clinical isolates 

The collected clinical isolates were categorized according to their Gram 

reactions. Fresh pure colonies of the test isolate were used to prepare a heat fixed 

smear which was subsequently stained by Gram technique. The Gram reactions and 

the microscopical characters of the test isolates were recorded. 

7. Antimicrobial susceptibility testing by disk diffusion method 

The Kirby-Bauer disk diffusion method was used to determine the 

susceptibility of the clinical isolates to antimicrobial agents and it was carried out as 

recommended by the Clinical and Laboratory Standards Institute (CLSI)           

(CLSI M2-A9, 2006). 
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a) Inoculum preparation 

Freshly (18 to 24 hours incubation period) isolated colonies of the test isolate, 

grown on Mueller Hinton agar, were suspended in isotonic saline. Turbidity was 

adjusted to match 0.5 McFarland standard suspension as follows: the inoculum and 

the 0.5 McFarland suspension were prepared in identical screw-capped tubes and 

visual comparison was done in adequate light against a white card with contrasting 

black lines.  

b) Inoculation of Mueller Hinton agar plates 

Mueller-Hinton agar was prepared according to the manufacturer’s directions 

and autoclaved. The agar was allowed to cool to 50°C then poured into sterile glass 

flat-bottomed petridishes to a depth of approximately 4 mm. Optimally within 15 

min after adjusting the turbidity of the inoculum, a sterile swab was dipped in the 

adjusted isolate suspension. The swab was rotated several times and pressed firmly 

on the inside wall of the tube above the fluid level. This will remove excess 

inoculum from the swab. A dry Mueller-Hinton agar plate was inoculated by 

streaking the swab over the entire agar surface. Streaking was repeated two more 

times, after rotating the plate approximately 60° each time to ensure an even 

distribution of the inoculum. Finally, the rim of the plate was swabbed.  

c) Application of antimicrobial disks to inoculated plates 

The disks containing the antimicrobial agents were transferred to the surface of 

the inoculated plate using a sterile forceps and gently pressed. No more than eight 

disks were placed on one 120-mm plate, or more than four disks on a 90-mm plate. 

The plates were inverted and incubated at 37°C for 16 to 18 hours.  

d) Reading the plates and interpreting the results 

After incubation, the plates were first examined for even growth and circular 

uniform inhibition zones. For some isolates, the test was repeated when the growth 

was too light or too heavy or had any other defects. The plates were held inverted 

above a black background and the inhibition zone diameters were measured in 
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millimeters, recorded and interpreted by referring to the standard table shown in 

appendix. The susceptibilities of the clinical isolates were recorded as susceptible, 

intermediate or resistant to the tested antimicrobial agents. 

8. Statistics 
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Results 

1. Isolation, categorization and antibiogram analysis 

of the total collected clinical bacterial isolates 

1.1. Isolation and categorization of the collected isolates 

font 12 times new Romans. 

1.2. Antibiogram analysis of the total collected isolates  

1.2.1. Overall results of all tested isolates  
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Table 3 Summarization of antibiogram analysis results of the total collected 

bacterial isolates against different tested antimicrobial agents  

 

Antimicrobial 

Agent 
Sensitive Resistant P-value 

Amikacin    

Amoxicillin    

Co-amoxiclav    

Cefadroxil    

Cefuroxime    

Ceftriaxone    

 

 

 

 

Figure 1 Prevalence of resistance to different antimicrobial agents among the total 

collected bacterial isolates  

Total number of tested isolates is 235 isolates 
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Figure Distribution of resistance among the total Gram-positive and negative 

collected bacterial isolates against different tested antimicrobial agents 

Total number of tested isolates is 235 isolates 

 

 

 

 

 

 

 

 

 

 

 

20
10 15 12 20 13 14 10 9 12 17 8 15

5 1 6

88
84 79 82 65

69 61 65 61 56
30

34 13
14 18 13

0

20

40

60

80

100

120
N

u
m

b
er

 o
f 

is
o
la

te
s

Antimicrobial agent

Gram-negative

Gram-positive



Results  

 

MSc Thesis 2015  Page 15 
 

2. Identification of the multiple drug resistant isolates 

Out of the…... 
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Therefore, to achieve this aim, ………… 
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