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APPENDIX 1 

THE COLOR PLATES 

 



 
 

 

 
Figure ( 8) Colonial morphology of isolated E.coli on blood agar 

 
Figure (9) Colonial morphology of isolated E.coli on Mac Conkey agar 

 



 
 

 

 
Figure (10) Gram stain of isolated  E.coli 

 
Figure (11) Indole test                    Figure (12) Citrate test 

 

 

 



 
 

 

 
Figure (13) Catalase  test 

 
Figure (14) The biochemical tests of E.coli isolate 



 
 

 

APPENDIX II 

PREPARATION OF REAGENTS AND CULTURE MEDIA 

1. Blood agar base 

Blood agar base is recommended as base  to which blood may be added for use in 

the isolation and cultivation of fastidious pathogenic microorganisms. 

Compositions 

Ingredients                                                                                    Gms/L 

Beef heart, infusion (beef extract)………………………………… 5000 

Tryptose …………………………………………………………….10 

Sodium chloride …………………………………………………….5 

Final pH ………………………………………………………...…7.3 

Directions 

Suspend 40 grams in 1000 ml distilled water. Heat to boiling to dissolve the 

medium completely. Sterile by Autoclave at 15 ibs pressure (121°C) for 15 min. 

Cool to 50°C and aseptically add 5%  v/v sterile defibrinated  blood. Mix well and 

pour into sterile petridishes. 

2. Crystal violet  Grams stain 

To make 1 liter 

Crystal violet………………………………………………… 20 g 

Ammonium oxalate ……………………………………………9 g 

Ethanol or methanol , absolute ………………………………95ml 

Distilled water ………………………………………………to 1 litter 

3. Weight the crystal violet on a piece of clean paper. Transferred to a brown 

bottle pre marked to hold one litter 

4. Add the absolute ethanol or methanol and mix until the dye is completely 

dissolved. 

5. Weight the ammonium oxalate and dissolve in about 200 ml of distilled water. 

Add the stain, make up to one litter with distilled water and mixed well. 

6. Label the bottle and store it at room temperature. The stain is stable for several 

months. 



 
 

 

3.  Kliger Iron Agar (KIA) 

KIA reactions are based on the fermentation of lactose and glucose (dextrose) and 

the production of hydrogen sulphide. 

Compositions 

Ingredients                                                                                    Gms/L 

Peptic digest of animal tissue……………………………………… 15 

Yeast extract…………………………………………………………3 

Beef extract………………………………………………………..…3 

Peptose peptone …………………………………………………...…5 

Dextrose ……………………………………………………………. 1 

Lactose ……………………………………………………..………10 

Ferrous sulphate  ………………………………………………... 0.20 

Sodium chloride ………………………………………………..…..5 

Sodium thiosulphate…………………………………………….. .0.3 

Phenol  red…………………………………………………… …0.042 

Agar……………………………………………………………….. 15 

Final pH( at 25°C )………………………………………………… 7.4 

Directions 

Suspend 57.5 grams in 1000 ml distilled water. Heat to boiling to dissolve the 

medium completely. Sterile by Autoclave at 15 ibs pressure (121°C) for 15 min. 

mix and pour. set as slope with butt. 

 

 

 

 

 

 

 

1. Lugol,s iodine solution 

To make one litter 



 
 

 

Potassium iodine solution …………………………………………20 g 

Iodine  …………………………………………………………….. 10 g 

Distilled water ……………………………………………………to 1 litter 

1. Weight the potassium iodine , and transfer to brown bottle pre marked to hold 1 

litter . 

2. Add about quarter of the volume of water, and mix until the potassium iodine 

solution is completely dissolved . 

3. Weight the iodine, and add to potassium iodide solution. Mix until the iodine is 

dissolved . 

4. Make up to 1 litter distilled water, mix well. Label the bottle and marked toxic. 

Store at dark place 

5. Mac Conkey Agar medium 

Mac Conkey Agar medium is a differential medium to  distinguish between 

bacteria by neutral red  indicator which changes colour when acid is produced 

following fermentation of lactose sugar. 

Composition 

Ingredients                                                                                    Gms/L 

Peptic digest of animal tissue……………………………………..… 17 

Protease peptone…………………………………………………..…. 3 

Lactose……………………………………………………………..... 10 

Bile salts …………………………………………………………… 1.5 

Sodium chloride ………………………………………………………..5 

Neutral red…………………………………………………………  .03 

Agar………………………………………………………………..  15 

Final pH( at 25°C )………………………………………………… 7.2 

 

 

 

Directions 



 
 

 

Suspend 51.53 grams in 1000 ml distilled water. Heat to boiling to dissolve the 

medium completely. Sterile by Autoclave at 15 ibs pressure (121°C) for 15 min. 

mix and pour. 

6.  McFarland Standard Turbidity tube 0.5 : 

Ingredients  

Conc. Sulphuric acid ……………………..……………………………1 ml 

Dehydrated barium chloride ……………………..……………………..0.5g   

Distilled water ……………………..……………………..……………99 ml 

Prepare 1% V/V of sulphuric acid solution by adding 1 ml of concentrated 

sulphuric acid to 99 ml of DW and mix. Prepare 1% w/v solution of barium 

chloride by dissolve 0.5g of dehydrated barium chloride in 50 ml of distilled water. 

Add 0.6 ml of sulphuric acid then mix well. 

7.  Muller Hinton agar 

Muller Hinton agar is used for testing susceptibility of common and rabidly 

growing bacteria using antimicrobial disc, it manufactured to contain low level of 

thymine, thymidine, calcium and magnesium. 

Compositions 

Ingredients                                                                                     Gms/L 

Casein acid hydrolysate  …………………………………………… 17 

Beef heart infusion  ………. ………………………………………… 2 

Starch soluble  ……………………………………………………… 1.5 

Agar……………………………………………………………………17 

Final pH( at 25°C )…………………………………………………... 7.3 

Directions 

Suspend 38 grams in 1000 ml distilled water. Heat to boiling to dissolve the 

medium completely. Sterile by Autoclave at 15 ibs pressure (121°C) for 15 min. 

mix and pour. 

 

 

8.Nutrient agar 



 
 

 

Nutrient agar is used for cultivation of less fastidious organisms, can be enriched 

with blood or other biological fluids. 

Compositions 

Ingredients                                                                                    Gms/L 

Peptone ……………………..……………………………………… 10 

Beef extract ………. ………………………………………………... 10 

Sodium chloride ………………………………………………………5 

Yeast xtract……………………………………………………………1.5 

Agar……………………………………………………………………15 

Final pH( at 25°C )…………………………………………………... 7.3 

Directions 

Suspend 28 grams in 1000 ml distilled water. Heat to boiling to dissolve the 

medium completely. Sterile by Autoclave at 15 ibs pressure (121°C) for 15 min. 

mix and pour. 

1. Oxidase Reagent 

Prepare fresh before use. 

To make 10 ml: 

Tetramethyle-p-phenylenediamine dihydrochloride ………………….0.1 g 

Distilled water …………………………………………………………10ml 

Dissolve the chemical in water . The reagent is not stable . 

2.  Peptone water 

Used for culturing organisms to proceed indole test in the presence of Kovac’s or 

Ehrlich’s reagent that  reacts with the indole to produce a red coloured compound. 

Compositions 

Ingredients                                                                                    Gms/L 

Peptic digest of animal tissue……………………………………… 10 

Sodium chloride ……………………………………………………..5 

Final pH( at 25°C )…………………………………………………..7.2 

 

Directions 



 
 

 

Suspend 15 grams in 1000 ml distilled water. Heat to boiling to dissolve the 

medium completely. Sterile by Autoclave at 15 ibs pressure (121°C) for 15 min. 

mix and pour. 

3.  Simmons citrate Agar 

This test is used  to assist in the identification of enterobacteria. The test is based 

on the ability of an organism to use citrate as its only source of carbon. 

Compositions 

Ingredients                                                                                    Gms/L 

Magnesium sulphate ………………….…………………………… 0.20 

Ammonium dihydrogen phosphate  …….…………………………. 1 

Dipotassium phosphate ………………………………..…………... 1 

Sodium citrate  ……………………………………………………..2 

Sodium chloride …………………………………………………….5 

Bromothymol blue ……………………………………………….0.08 

Agar……………………………………………………………….. 15 

Final pH( at 25°C )………………………………………………… 6.8 

Directions 

Suspend 24.28 grams in 1000 ml distilled water. Heat to boiling to dissolve the 

medium completely. Sterile by Autoclave at 15 ibs pressure (121°C) for 15 min. 

mix and pour. set as slope . 

 

 

 

 

 

 

 

 

 

4.  Urea Agar Base (Christensen) 



 
 

 

Testing for Urease enzyme activity is important in differentiating enterobacteria. 

Especially for proteus spp. 

Compositions 

Ingredients                                                                                    Gms/L 

Peptic digest of animal tissue……………………………………… 1 

Dextrose ……………………………………………………………. 1 

Disodium phosphate ………………………………………………... 1.20 

Monopotassium phosphate  …………………………………………0.80 

Sodium chloride ………………………………………………….…..5 

Phenol  red………………………………………………………… ..0.012 

Agar…………………………………………………………………..15 

Final pH( at 25°C )……………………………………………………6.8 

Directions 

Suspend 24 grams in 950 ml distilled water. Heat to boiling to dissolve the 

medium completely. Sterile by Autoclave at 10 ibs pressure (115°C) for 20 min. 

Cool to 50°C and a aseptically add 50 ml of sterile 40%  of urea solution  (FD048) 

and mix. 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

APPENDIX III 

INSTRUMENTS 

 

 

Autoclave                            Dixon,s                                                     USA  

Incubator                             GALLENKAMD                                      UK   

Hot air oven                        leader engineering winnes Cheshire        UK 

Water bath                           Cout Zarf DIN Co,                                 Germany   

Dry cabinet                          leader engineering winnes Cheshire        UK 

Microscope                         Olympus optical. LTD                              UK 

Sensitive balance                ERN model  AIS 120-4                         Germany 

Refrigerator               Starlet Europe                                        Europe 

Safety cabinet                     Daihan lab tech. LTD                              UK  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

APPENDIX IV 

QUESTIONNAIRE MODEL 

 

Date……………… 

 

Patient  name   …………………………………………………………… 

Specimen  number ……………………………………………………… 

Age……………………………………………………………………….  

 

Gender                   Male  

 Female           

   

 

Usage of antibiotic within last 2 weeks            YES  

 NO 

 

Types   of antibiotic  

…………………………………………………………………………………

………….. 

 

 

 

 

 

 

 

 

 



 
 

 

APPENDIX  V 

Table  1. The results of  ESBLs by screening tests by using  cefotaxime 

and ceftazidime discs  

RESULT CTX RESULT CAZ NO 

_  36  _  27 1  

_  27  _  25  2  

_  32 _  28  3  

+  8  +  10  4  

_  28  _  22  5 

+  8  + 8  6  

+  7  +  10  7  

+  7  +  8  8  

+  0  +  0  9  

+  0  +  11  10  

+  0  +  0  11  

+  10  +  14  12  

_  30  _  26  13  

_  32  _  30  14  

+  20  +  17  15  

+  26  +  14  16  

_  20  _  22  17  

_  30  _  24  18  

_  27  _  22  19  

+  0  +  12  20  

+  0  +  9  21  

_  28  _  25  22  

+  20  +  20  23  

_  29  _  28  24  

+  8  +  13  25  



 
 

 

+  0  +  0  26  

+  22  _  24  27  

+  8  +  14  28  

+  0  +  0  29  

_  30  _  26  30  

+  0  +  8  31  

+  13  _  23  32  

+  0  +  8  33  

+  0  _  22  34  

_  30  _  32  35  

_  30  _  25  36  

_  30  _  29  37  

+  0  +  0  38  

_  30  _  22  39  

_  33  _  30  40  

+  0  +  13  41  

_  34  _  28  42  

_  35  _  30  43  

_  36  _  30  44  

_  36  _  22  45  

_  30  _  27  46  

_  30  +  20  47  

_  38  _  30  48  

_  38  _  26  49  

_  38  _  26  50  

+  13  +  21  51  

_  37  _  22  52  

+  9  +  20  53  

_  38  _  29  54  



 
 

 

+  9  +  18  55  

_  37  _  30  56  

_  36  _  29  57  

_  36  _  30  58  

_  30  _  30  59  

+  13  _  25  60  

+  26  _  28  61  

+  0  +  0  62  

+  24  _  22  63  

_  30  _  28  64  

+  12  +  16  65  

+  14  +  13  66  

_  36  _  30  67  

+  0  +  8  68  

+  23  _  22  69  

_  34  _  28  70  

_  35  _  30  71  

_  34  _  30  72  

+  8  +  18  73  

_  27 _ 27 74  

_  28  _  27  75  

_  33  _  30  76  

+  8  +  15  77  

_  29  _  26  78  

+  0  +  16  79  

+  0  +  13  80  

+  0  +  8  81  

+  9  _  23  82  

_  30  _  25  83  



 
 

 

+  0  +  10  84  

-  32  _  28  85  

+  10  +  18  86  

_  28  _  28  87  

_  30  _  25  89  

+  10  +  0  90  

_  30  _  30  91  

+  21  +  16  92  

_  35  _  30  93  

_  36  _  30  94  

_  36  _  22  95  

_  30  _  27  96  

+  30  +  20  97  

_  38  _  30  98  

_  38  _  26  99  

_  38  _  26  100  

+  13  +  21  101  

_  37  _  22  102  

+  9  +  20  103  

_  38  _  29  104  

+  9  +  18  105  

_  37  _  30  106  

_  36  _  29  107  

_  36  _  30  108  

_  30  _  30  109  

+  13  _  25  110  

_  30  _  28  111  

+  0  +  0  112  

+  24  _  22  113  



 
 

 

_  30  _  28  114  

+  12  +  16  115  

+  14  +  13  116  

_  36  _  30  117  

+  0  +  8  118  

+  23  _  22  119  

_  34  _  28  120  

_  35  _  30  121  

_  34  _  30  122  

+  8  +  18  123  

_  27 _ 27 124  

_  28  _  27  125  

_  33  _  30  126  

+  8  +  15  127  

_  29  _  26  128  

+  0  +  16  129  

+  0  +  13  130  

+  0  +  8  131  

_  92  _  23  132  

_  30  _  25  133  

 

 

 

 

 

 

 

 



 
 

 

Table 2. Result of  phenotypic detection of ESBLs by Phenotypic 

confirmatory tests (PCT) 

RES

ULT 

DIFFRE

NCE 

CTX+C

A 

CTX RESUL

T 

DIFFR

ENCE 

CAZ+

CA 

CAZ  NO 

+  12  20  8  +  15  25  10  1  

+  12  20  8  +  10  81  8  2  

+  5  12  7  +  16  26  10  3  

+  6  13  7  +  17  25  8  4  

+  18  18  0  +  23  23  0  5  

+  20  20  0  +  9  20  11  6  

+  22  22  0  +  24  24  0  7  

+  5  15  10  +  20  30  10  8  

+  15  15  0  +  16  28  12  9  

+  22  22  0  +  18  27  9  10  

+  8  16  8  +  13  26  13  11  

+  19  19  0  +  13  23  10  12  

+  16  16  0  +  24  24  0  13  

+  12  20  8  +  16  30  14  14  

+  20  20  0  +  25  25  0  15  

+  22  22  0  _  2  28  26 16  

+  13  26  13  +  17  30  13  17  

+  20  20  0  +  19  27  8  18  

+  18  18  0  +  20  20  0  19  

+  20  20  0  +  23  23  0  20  

+  15  15  0  +  9  22  13  21  

+  10  23  13  _  4  25  21  22  

+  11  20  9  _  3  23  20  23  

+  13  22  9  +  7  25  18  24  

+  5  18  13  +  5  30  25  25  



 
 

 

+  5  32  27  _  4  25  21  26  

+  10  10  0  _  3  19  16  27  

+  10  22  12  _  0  26  26  28  

+  6  20  14  +  12  25  13  29  

+  15  15  0  +  18  26  8  30  

+  12  20  8  +  7  25  18  31  

`+  20  28  8  +  13  28  15  32  

+  16  16  0  +  10  26  16  33  

+  16  16  0  +  7  20  13  34  

+  8  8  0  +  15  23  8  35  

+  6  15  9  _  4  25  21  36  

+  11  11  0  +  15  25  10  37  

+  02  32  12  +  20  30  10  38  

+  5  15  10  +  7  25  18  39  

+  13  20  7  +  8  25  17  40  

+  5  15  10  +  5  25  20  41  

+  20  20  0  +  10  28  18  42  

+  14  14  0  +  10  24  14  43  

+  20  20  0  +  24  24  0  44  

+  16  16  0  +  8  24  16  45  

_  0  8  8  +  7  25  18  46  

+  19  19  0  +  13  23  10  47  

_  2  18  14  +  14  24  10  48  

_ 0 8 8 _ 0 0 0 49 

_ 0 0 0 _ 0 0 0 50 

_ 0 0 0 _ 0 6 6 51 

_ 0 0 0 _ 0 0 0 52 

 

 



 
 

 

Table 3. Cut-off points of initial screening and confirmatory tests for ESBL 

production(Wayne ., 2002) 

Initial screening test Phenotypic 

confirmatory test 

A ≥ 5-mm increase in a 

zone diameter for either 

antimicrobial agent 

tested in combination 

with 

clavulanic acid versus its 

zone when tested alone 

may indicate ESBL 

production 

Cefotaxime (30 μg) 

zone 

< 27 mm 

Ceftazidime (30 μg ) 

zone 

< 22 mm 

 

 

Table 4. Antibiotic discs used for ESBLs  confirmatory  tests (NCCLS 

confirmatory  test) 

antibiotics Potency  Symbol  Source  

Ceftazidime  30μg CAZ Mast, UK 

Ceftazidime/clavulanate  30 μg/10 

μg) 

CAC Mast, UK 

Cefotaxime 30μg CTX-M Mast, UK 

Cefotaxime/clavulanate 30 μg/10 

μg) 

CEC Mast, UK 

 

 

 

 

 

 

 

 



 
 

 

 

 

Table 5. Presence/absence of SHV, CTX-M and TEM genes in samples 

resistant/susceptible to the third generation Cephalosporins by PCR 

Total 

samples 

(N= 133) 

SHV CTX_M TEM TEM, 

SHV 

TEM, 

CTX-

M 

SHV, 

CTX-

M 

TEM, 

SHV, 

CTX-M 

ESBL 

positive 

(N=46) 

3 28 9 0 2 0 0 

ESBL 

negative(87

) (((N=87) 

0 0 4 0 0 0 0 

 

 


