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Abstract Fifty blood, urine, pus and sputum samples were collected from patients suffering from malignancies 

and receiving chemotherapy at South Egypt Cancer Institute.  The antibacterial effects of some antibiotics 

(amikacin, nitrofurantion, imipenem, ciprofloxacin, trimethoprime/sulphamethoxole, oxacillin, gentamycin, 

ceftazidime, cefuroxime and tobramycin) were tested to estimate the most resistant ten isolates, and minimum 

bactericidal concentration for some of these antibiotics were estimated. The most common multidrug resistant 

isolates in patients receiving chemotherapy were identified as Klebsiella pneumonia, Pseudomonas aeruginosa, 

Escherichia coli and Staphylococcus aureus according to microscopic and biochemical characters and finally 

confirmed by VITEK 2 System. Alternatives of antibiotics such as plant extract were tested. The isolated bacteria 

have been tested against ethanolic and cold water plant extract of (marjoram, thyme, lemon peel, and rosemary). 

Rosemary ethanolic extracts had the high effect on all bacterial isolates. All tested bacteria were sensitive to 

rosemary, thyme and marjoram while lemon peel had sensitive effect on Gram-negative isolates and intermediate 

effect on Staph. aureus. 
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1. Introduction  

Antibiotic-resistant bacteria and prolong hospitalization increase the risk of death and require treatment with 

toxic and expensive antibiotics. Once the antibiotic profile is available, a narrow-spectrum antibiotic can be 

recommenced [1]. Patients with chronic disease such as malignant tumors, leukemia have an increased 

susceptibility to infections with opportunistic pathogens. Immune suppressive drugs may lower resistance to 

infection. Injuries to skin or mucous membranes bypass natural defense mechanisms [2]. Nosocomial pneumonia 

is also a significant problem. About 3% of patients on ventilators acquire pneumonia, which in this circumstance, 

has a very high case-mortality rate. The source of the microorganism is often endogenous but may also be 

exogenous with transfer of an organism from the respiratory equipment [3]. Nosocomial bacteremia represents 

about 5% of nosocomial infections. Although they are only a small proportion of nosocomial infections, they 

have high case-mortality rates, sometimes greater than 50% [4]. Historically, staphylococci, pseudomonas, and 

Escherichia coli have been the causes of nosocomial pneumonia and surgical wound infections have caused the 

most illness and death in hospitalized patients; intensive care units was the cause of antibiotic resistance  [5]. 

Hospitalized patients with decreased immunity are more prone to S. aureus infections. S. aureus infects not only 

the superficial but also the deep tissues and local abscess lesion [6]. E. coli is an emerging nosocomial pathogen 

causing problems in health care settings. E. coli is responsible for a number of diseases including urinary tract 

infection (UTI), septicemia, pneumonia, neonatal meningitis, peritonitis and gastroenteritis [7]. Three to seven 
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percent of hospital-acquired bacterial infections are related to K. Pneumonia, which is the eighth significant 

pathogen in healthcare settings [8]. Many Gram-negative pathogens are also multidrug-resistant, including 

organisms that express extended spectrum beta-lactamases such as K. pneumoniae, K. oxytoca, and other 

Enterobacteriaceae. Such enzymes can degrade third generation cephalosporins, and organisms expressing these 

beta-lactamases may be treated only with carbapenem antibiotics such as imipenem and meropenem [9]. In 

recent years there has been extensive research to determine the antimicrobial activity of some plant essential oils 

that have been shown to have a wide spectrum of activity against microbes [10]. 

[11]. investigated that lemon grass essential oil has quite high degree of antimicrobial activity against oral 

pathogen. Marjoram (Origanum vulgare) may have a great potential for industrial applications [10]. The 

essential oil of the seeds has anti bacterial effects on Gram positive and Gram negative bacteria [12]. Thyme was 

one of the most active and exhibited greatest inhibition against Lactobacillus plantarum. Some other researchers 

reported that Thymus vulgaris L. essential oil at low concentrations (2, 5 and 8%) in a solution of water, 

propylene glycol and an emulsifying agent, present highly effective antioxidant when used for nile tilapia fillets, 

at refrigeration temperatures and by placing the fillet immersed in the solution. The reduction of oxidative 

processes in tilapia fillets by using the essential oil occurred between 5.0 and 96.5%. This demonstrates its high 

effectiveness, even at low concentration [13,14]. Medicinal plants contain physiologically active principles that 

over the years have been exploited in traditional medicine for the treatment of various diseases, as they contain 

anti-microbial properties .These medicinal herbs are components of the traditional medicine worldwide due to 

the low cost and easy access .Many of these plant extracts contain organic inhibitory for microorganisms [15]. 

2. Materials and Methods 

2.1. Sample collections 

Fifty specimens for isolation of MDR bacteria were collected from four different sources include (blood, urine, 

pus, sputum, swabs and stool) from all departments of south Egypt cancer institute, Assiut University. These 

specimens were received from patients with varying cancer diagnosis include Acute lymphoblastic leukemia 

(ALL), Acute myeloid leukemia (AML), Chronic myeloid leukemia (CML), Chronic lymphocytic leukemia 

(CLL), colon cancer, colorectal cancer, stomach cancer, breast cancer, bladder cancer. 

2.2. Bacterial isolation and purification 

Specimens were cultured primarily on blood agar containing (g/l): peptone 1.0 g, beef extract 3.0 g, agar 1.5 g, 

after cooling to 50
o
C, 10% sterile defibrinated sheep blood was added [16]. Then cultured on selective media (a) 

Eosin methylene blue agar medium [17], containing (g/l): Agar 13.0g, Pancreatic digests of casein 10.0g, Lactose 

5.0g, Sucrose 5.0g, K2HPO4 2.0g, Eosin Y. 0.4g, Methylene blue 0.065g, (b) Mannitol salt agar medium [18], 

containing (g/l): Protease peptone No.3 10.0g, Bacto-beef extract 100.0g, Bacto-mannitol 10.0g, Sodium 

chloride 75.0g, Bacto-agar 15.0g, Bacto-phenol red 0.025g. Separate single colonies grown on the previous 

media were picked up and streaked to check their purity and get pure separate single colonies. The purified 

separate single colonies of bacteria were maintained on nutrient agar slants for identification.  

2.3. Isolation of bacteria using streak plates as described by [19] 

Inocula are usually spread over the surface of agar plate in a standard pattern so that the quantity of bacterial 

growth can be determined either semi-quantitatively or relatively. The relative numbers of organisms in the 

original specimen can be estimated based on the extent of growth of colonies.  Incubation of cultures plates of 

MacConkey and Cled agar selective media was done in an inverted position for 24 to 48 hours at 37
o
C [20]. 

2.4. Identification of bacterial isolates 

Bacterial isolates were identified according to the Bergey's Manual of Determinative Bacteriology [21].   

2.5. Confirmation of bacterial isolates by VITEK 2 System (bioMérieux, Inc.) 

2.5.1. Procedures 

All isolates were identified phenotypically by VITEK 2 System Version: 07.01 in bacteriology laboratory at 

clinical pathology department at south Egypt cancer institute. GP card includes 43 biochemical tests measuring 

carbon source utilization, enzymatic activities and resistance. Identification cards were inoculated with 

microorganism suspensions using an integrated vacuum apparatus. The filled cassette was transported 

automatically into a vacuum chamber station. After the vacuum was applied and air was reintroduced into the 
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station, the organism suspension was forced through the transfer tube into micro channels that fill all the test 

wells. 

Each card was removed from the carousel incubator once every 15 minutes and transported to the optical system 

for reaction readings. Final identification results were available in approximately eight hours. 

2.6. Final confirmation of MDR bacterial isolates by Molecular Characterization 

Molecular characterization of selected MDR bacterial isolates was done with the help of Solgent Company, 

Daejeon South Korea. Cultures were sent to the Solgent Company for rRNA gene sequencing. Bacterial DNA 

was extracted and isolated using Solgent purification bead. Prior to sequencing, the ribosomal RNA gene was 

amplified using the polymerase chain reaction (PCR) technique in which two universal primers were used for 

amplification:Forwardprimer:27F(AGAGTTTGATCCTGGCTCA).Reverseprimer:1492R(GGTTACCTTGTTA

CGACTT. PCR products were purified and sequenced using a PCR purification kit. The purified PCR products 

were reconfirmed by gel electrophoreses with 1% agarose gel. Bands were eluted and sequenced with the 

incorporation of di-deoxy nucleotides (dd NTPs) in the reaction mixture [22].Sequences were further analyzed 

using BLAST from the National Center of Biotechnology Information (NCBI) website. The percentages of 

sequence matching were also analyzed and the sequence was submitted to NCB1-GeneBank to obtain accession 

numbers. 

2.7. Antimicrobial susceptibility testing (Kirby-Bauer) disk diffusion agar method [23] 

In vitro antibacterial susceptibility was determined for bacterial isolates (n=50) by disk diffusion agar method using 

Muller-Hinton agar according to Clinical and Laboratory Standard Institute [24]. A loopful of each tested bacterial 

culture (24 hours) was transferred to a tube containing 5 ml of sterile physiological saline (0.85%), using sterile 

loop.  Addition of sterile saline or other colonies to the tube was applied until the turbidity was adjusted to match a 

0.5 McFarland standard tube using adequate light. The inoculated plates were allowed to remain on a flat position 

and level surface undisturbed for 3-5 minutes to allow the adsorption of excess moisture. The discs were then 

applied on the seeded plate with a sterile forceps, at a distance of about 20 mm from each other and 15 mm from the 

edge of the plate, and were pressed firmly into the agar to ensure complete contact.  

The plates were incubated inverted at 37˚C for 24 – 48 hours. After incubation, the degree of sensitivity was 

determined by measuring the easily visible clear zone of inhibited growth due to the diffusion of the antibacterial 

agents from the discs into the surrounding medium. Results were interpreted according to [24]. 

In this experiment, the effect of antibiotics was tested on all the bacterial isolates. The antibiotics used were 

amikacin (Ak30), nitrofurantion (F300), imipenem (Ipm10), trimethoprime + sulphamethoxazole 

(Sxt1.25/23.75), cefuroxime (Cxm30), oxacillin (Ox1), gentamycin (CN10), ceftazidime (Caz30), ciprofloxacin 

(Cip5), and tobramycin (Tob10).  

2.8. Determination of the minimum inhibitory concentration (MICs) of selected antibiotics 

 The antibiotics tobramycin and oxacillin were selected according to sensitivity of different bacterial isolates to 

determine the MIC and MBC against tested bacterial isolates. 

 A stock solution of these antibiotics were prepared (1000, 500, 250, 125, 62.5, 31.25, 15.625,7.813 and 

3.906).The stock solutions of the antibiotics were prepared according to [25].  

2.9. Determination of minimum bactericidal concentration (MBCs) of selected antibiotics 

0.1 ml taken from each tube (from previous MIC experiment) was spread on nutrient agar plates. All plates were 

incubated at 37°C for 24 hours. After incubation period the number of colony forming units (CFU) / ml was 

detected to determine MBC [26].  

 

2.10. Medicinal plant extracts as antibiotics alternatives. 

Table 1: The used medicinal plant 

English Name Scientific Name Family Used Part 

Lemon peel Cymbopogon citrates Poaceae Fruit 

Marjoram Origanum majorana Lamiaceae Leaf 

Rosemary Rosmarinus officinalis Lamiaceae Leaf 

Thyme Thymus vulgaris Lamiaceae Leaf 
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Preparation of plant extract and method of extraction  

a. Aqueous extract 

A total of 50 g of fresh plant was collected. The plant material was washed for any contaminants and then was 

crushed in a mortar and pestle to expose the inner part. The sample was then soaked in equivalent amount of 

distilled water at 20 
o
C and kept for a total of 3 days. It was then filtered through a porous cloth, the filtrate 

collected and this procedure was repeated twice. In the end, all of the filtrate was combined, filtered through 

Whatmann nr.1 filter paper and then concentrated in a rotary evaporator to obtain a thick, brown extract [27].  

B. Alcoholic extract 

The alcoholic extract was prepared by similar way (50 gram of plant with known amount of ethanol and left 24 

hours at room temperature with occasional shaking and filtered to obtain clear extract. 

The antimicrobial activity was tested by loaded the prepared extracts on sterile filter paper disc [28]. 

According to [29]. Values of inhibition zones are (0-9mm) is resistant, (10-15mm) is intermediate and ≥ 16mm is 

sensitive. 

 

3. Results 

3.1. Isolation and characterization of clinical bacterial isolates. 

A total of 50 clinical samples (blood, urine, pus, sputum, swabs and stool) were taken from patients suffering 

from tumors (include Acute lymphoblastic leukemia (ALL), Acute myeloid leukemia (AML), Chronic myeloid 

leukemia (CML), Chronic lymphocytic leukemia (CLL), colon, colorectal , stomach, breast, bladder cancers) at 

south Egypt cancer institute. Fifty bacterial isolates were recovered. The results indicated that, bacterial isolates 

were belonged to five groups including Staphylococcus aureus, pseudomonas spp., Klebsiella spp., 

Staphylococcus epidermidis and Escherichia coli. 

3.2. Community acquired and hospital acquired. 

The obtained result from Table (2) clearly demonstrated the highly percentage of hospital-acquired infection 

obtained (88%) while the percentage of community acquired were (12%). 

Table 2: Type of infection in studied patients 

Total Community acquired Hospital acquired 

N % N % 

50 6 12 44 88 

 

3.3. Identification of most common bacterial isolates. 

The bacterial isolates were subjected to 4 patterns of identification, the staining reactions and the culture 

characteristics of isolates on simple, enriched and selective media as well as biochemical reactions using 

VITEK2 system and biochemical tests manually. 

3.3.1. Gram-negative bacilli  

Morphology and Cultural properties: Circular, convex, smooth colonies with distinct edges, Facultative 

anaerobic, produce rose- pink to red colonies on MacConkey agar media and yellow colonies when cultured on 

CLED agar. 

According to the above characteristics the isolates of the first group of Gram-negative bacilli were identified as 

Escherichia coli. The results obtained by manual biochemical are confirmed by VITEk-2 system technique. 

3.3.2. Gram positive cocci 

Morphology and Cultural properties: Circular colonies, arranged in irregular grape like clusters, Facultative 

anaerobic, produce golden yellow colonies on nutrient agar and produce beta (complete) hemolysis on blood 

agar. 

According to the above characteristics the isolates of this group of Gram-positive cocci were identified as 

Staphylococcus aureus. The results obtained by manual biochemical are confirmed by VITEK 2 System 

technique, as shown in (Figure 1). 



Rawway M et al                                         Journal of Scientific and Engineering Research, 2018, 5(3):212-227 

 

Journal of Scientific and Engineering Research 

216 

 

 
Figure 1: Identification of S. aureus using VITEK 2 system 

Table 3: Morphological, physiological and biochemical characters of bacterial isolates 

 Staph. aureus E. coli K. pneumonia P. aeurginosa 

Gram stain +ve – ve – ve – ve 

Shape Cocci Rod Rod Rod 

Motility Non motile Motile Non   motile Motile 

Spore forming Non spore Non spore Non spore Non spore 

Catalase + + + + 

Coagulase + - - - 

Oxidase - - - + 

Indole - + - - 

KOH test - + + + 

Lactose - + + - 

Glucose + + + +in O2 

Maltose - + + - 

Sucrose - + + - 

Haemolysis Β γ Γ β 

Manitol + + + - 

MR - - - - 

VP - - + + 

Citrate - - + + 

Urease + - + + 

Nitrate reduction  + + - 

MR = methyl Red Test, V.P = Voges – Proskauer reaction   - = Negative, +Positive,   In O2 = in oxidation, β 

haemolysis = complete lysis of red blood cells, γ haemolysis= non hemolytic activity 

3.4. Bacterial count using Uricult method 

Growth After inoculation of the disks with 10
9
 CFU of E. coli per ml, approximately 10

6
 CFU/cm

2
 adhered to the 

catheter disk. After 24 h, 10
7
 to 10

8
 CFU/cm

2
 were obtained. Adhesion to the catheter material occurred equally 

well with an inoculums from an overnight MH agar, Concentrations ranging from 5–300 ug of 10 antibiotics per 

ml were chosen for testing on the basis of the urinary levels of these agents still attainable approximately 2 h 

after standard doses.  

3.5. Susceptibility of different pathogenic bacterial isolates to different antibiotics drugs 

The antibiotics amikacin shows the highest effect against bacterial isolates followed by imipenem and 

ciprofloxacin respectively. The bacterial isolates are more resistant to ceftazidime, tobramycin, oxacillin and 

gentamycin. 
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Figure 2: Antibiotic susceptibility testing showing sensitive isolates 

 
Figure 3: Antibiotic susceptibility testing showing resistant isolates 

The sensitivity tests of pathogenic bacterial isolates against different tested antibiotics were illustrated in table 

(4) and figure (4). These results showed that the antibiotics amikacin has high sensitive effect to different  

bacterial isolates with percentage 86 % followed by imipenem with percent 82 %, ciprofloxacin with percent 60 

% while trimethoprime and cefuroxime with percent 54 %, gentamycin with percentage 48 %, nitrofurantion 42 

%, tobramycin 26 %, oxacillin 16% and ceftazidime with percent 10%. The antibiotics nitrofurantion show the 

highest intermediate effect on most bacterial isolates with percent 24 % followed by ciprofloxacin 20%,  

trimethoprime 12% while imipenem and ceftazidime with percent 6%, oxacillin with  percent 6%, amikacin and   

gentamycin with  percent 4% , and tobramycin with percent 2 %, the lowest intermediate effect was cefuroxime 

have percent 0 %.  

The percentage of resistance organisms reaches 84% with the antibiotic ceftazidime followed by oxacillin with 

percent 78 %, tobramycin 72 %, gentamycin 48%, cefuroxime 46% while nitrofurantion and trimethoprime 34%, 

ciprofloxacin 20% , imipenem 12%  and amikacin 10 %.    

 

Table 4: Sensitivity of bacterial isolates to different antibiotics drugs 

Antibiotics Conc. Sensitivity % 

S (no) S (%) I (no) I (%) R (no) R (%) 

Amikacin (AK) 30 43 86% 2 4% 5 10% 

Nitrofurantion (F) 300 21 42% 12 24% 17 34% 

Imipenem (IPM) 10 41 82% 3 6% 6 12% 

Ciprofloxacin (CIP) 5 30 60% 10 20% 10 20% 

Trimethoprim/ Sulphmthaxozole (SXT) 1.25/ 23.75 27 54% 6 12% 17 34% 

Cefuroxime (CXM) 30 27 54% 0 0% 23 46% 

Oxacillin (OX) 1 8 16% 3 6% 39 78% 

Gentamycin (CN) 10 24 48% 2 4% 24 48% 

Ceftazidime (CAZ) 30 5 10% 3 6% 42 84% 

Tobramycin (TOB) 10 13 26% 1 2% 36 72% 

S=Sensitive              I= Intermediate              R= Resistant  

%= Number of sensitive, intermediate or resistant bacteria /total number of bacteria × 100 
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Figure 4: Sensitivity of bacterial isolates to different antibiotics 

S=Sensitive              I= Intermediate              R= Resistant 

3.6. Determination of MIC and MBC for most resistant antibiotics against resistant bacterial isolates 

In this experiment, the minimum inhibitory concentrations (MIC) and minimum bactericidal concentrations 

(MBC) of tobramycin and oxacillin, which were determined for E.coil, P. aeruginosa, K. pneumonia and Staph. 

aureus. 

The obtained results in Table (5) and figure (5) clearly illustrate that the maximum MBC were obtained at 

tobramycin antibiotic which recorded 250 (Ug /ml) against E. coil and K. pneumonia and the lowest MBC were 

obtained 125 (Ug/ml) against Staph. aureus and P. aeruginosa. MBC equal to MIC which equal to 125 (Ug/ml) 

against Staph.  Aureus and 250 (Ug/ml) against K. pneumonia .  

The obtained results in Table (6) and figure (7) clearly illustrate that the maximum MBC were obtained at 

oxacillin antibiotic which recorded 250 (Ug/ml) against   K. pneumonia and the lowest MBC were obtained 62.5 

(Ug/ml) against P. aeruginosa. MBC equal to MIC which equal to 125 (Ug/ml) against E.coli.         

Table 5: Minimum inhibitory concentration and minimum bactericidal concentration of tobramycin against 

resistant bacteria 

MBC (ug/ml) MIC (ug/ml) Bacterial isolates 

125 125 Staph. aureus 

250 125 E.coli 

250 250 K. pneumonia. 

125 62.5 P .aeruginosa 

 

 
Figure 5: Minimum inhibitory concentration and minimum bactericidal concentration of tobramycin against 

resistant bacteria  
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Table 6: Minimum inhibitory concentration and minimum bactericidal concentration of oxacillin against 

resistant bacteria 

Isolate No MIC (ug/ml) MBC (ug/ml) 

Staph. aureus 62.5 125 

E. coli 125 125 

K. pneumonia 125 250 

P.  aeruginosa 31.25 62.5 

 

 
Figure 6: Minimum inhibitory concentration and minimum bactericidal concentration of oxacillin against 

resistant bacteria 

 
Figure 7: Multidrug resistant bacteria isolated from patients with malignancies at SECI and confirmed using 

VITEK2 System 

3.7. Confirmation of the Identification of multi-drug resistant isolates  

Ten multi drug resistant bacterial isolates were identified  phenotypically by conventional biochemical tests as 

mentioned previously in table (3) , then confirmed by VITEK 2 system and finally the most common confirmed by 

Molecular Characterization.  
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Figure 8: Multidrug resistant bacteria isolated from patients with malignancies at SECI and confirmed using 

VITEK2 System showing resistant to all tested antibiotics except amikacin 

3.8 Confirmation of identification of multi-drug resistant isolates by genotyping identification using 16S 

Ribosomal RNA Gene Sequencing:  

Based on 16S rRNA gene sequence and morphological and biochemical characteristics, two multidrug resistant 

bacterial strains were identified as Escherichia coli AS1, Gene Bank accession No. (MG966417) and 

staphylococcus aureus AS2, Gene Bank accession No. (MG966418).  

 
Figure 9: Partial sequence of 16S rRNA product gene sequence of E. coil AS1 

 
Figure 10: Partial sequence of 16S rRNA product gene sequence of S. aureus AS2 
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3.9.1. Effect of different concentration of rosemary ethanolic extract on the growth of most resistant 

bacterial isolates 

The effect of different rosemary extract concentrations (20,40,60,80,100%) on the growth of both Gram -positive 

and Gram -negative isolates .The obtained results in table (7) and figure (11) showed that  all bacterial isolates 

are sensitive to rosemary even at low concentration  and the highest effect on Staph. aureus with diameter more 

than (20mm) even at 20% concentration .   

Table 7: Effect of different rosemary different concentration on the growth of most resistant bacterial isolates 

Bacterial isolates Diameter of inhibition zone of rosemary concentrations (mm) L.S.D 

20 (%) 40 (%) 60 (%) 80 (%) 100 (%) 

Staph. aureus 22 (S) 25(S)  26(S) 27 (S)  29 (S)  1.25 

E. coil 19 (S)  20(S) 21(S)  23 (S) 25 (S) 1.50 

K. pneumonia 18 (S)  19(S)  20 (S)  22 (S) 24 (S) 0.78 

P. aeruginosa 17 (S)  19 (S)  20 (s)  21 (S) 22 (S) 0.53 

 

L.S.D.: Least significant difference at P ≤ 0.05-0.01 

S=Sensitive               

 
Figure 11: Effect of different rosemary concentrations on the growth of most resistant bacterial isolates 

3.9.2. Effect of different concentration of lemon peel ethanolic extract on the growth of most resistant 

bacterial isolates 

The effects of different lemon peel concentration (20, 40, 60, and 80, 100%) on both Gram -positive and Gram 

negative isolates. The obtained results in table (8) and figure (12) showed that lemon peel had intermediate effect 

on Staph. aureus less than (15mm). Lemon peel had high effect on E. coil and K. Pneumonia with inhibition 

zones (21and 22mm) at 100% concentration, while at low concentration had moderate effect on P. aeruginosa 

and sensitive effect from (60%) to 100% concentration less than (20mm). 

Table 8: Effect of different lemon peel concentration on the growth of bacterial isolates 

Bacterial isolates Diameter of inhibition zone of lemon peel concentration (mm) L.S.D 

20 (%) 40 (%) 60 (%) 80 (%) 100 (%) 

Staph.aureus 11 (I)  12 (I)  13 (I)  14 (I) 15 (I)  0.63 

E.coli 16 (S) 17(S) 19 (S) 20(S) 21 (S)  1.30 

K.penuomina 16 (S) 17 (S) 18 (S) 21(S) 22 (S)  1.4 

P.aeruginosa 14 (I)  15 (I)  16 (S) 17 (S)  18 (S)  0.74 

S=Sensitive              I= Intermediate 

 
Figure 12: Effect of different lemon peel concentration on the growth of most resistant bacterial isolates 
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3.9.3. Effect of different concentration of marjoram ethanolic extract on the growth of most resistant 

bacterial isolates 

The effects of different marjoram extract concentration (20, 40, 60, 80 and 100%) on both Gram -positive and 

Gram –negative isolates. The obtained results in table (9) and figure (13) showed that marjoram had high 

sensitive effect on Staph. aureus reaches (23mm). E.coil and K. pneumonia were sensitive to marjoram and 

inhibition zones reach (20 and 21) mm at 100% concentration while at 20% concentration had moderate effect on 

p. aeruginosa  

Table 9: Effect of different marjoram concentration on the growth of most resistant bacterial isolates 

Bacterial isolates Diameter of inhibition zone of marjoram concentration (mm) L.S.D 

20 (%) 40 (%) 60 (%) 80 (%) 100 (%) 

Staph. aureus 19 (S)  20 (S) 21 (S) 22 (S) 23 (S) 0.75 

E.coli 16  (S) 17 (S) 18  (S) 19(S) 20 (S) 0.98 

K.pneumonia 17  (S) 18 (S) 19  (S) 20(S) 21 (S) 0.35 

P. aeruginosa 15  (I) 16 (S) 17  (S) 18(S) 19 (S) 0.77 

S=Sensitive              I= Intermediate               

 
Figure 13: Effect of different marjoram concentration on the growth of most resistant bacterial isolates 

3.9.4. Effect of different concentration of thyme ethanolic extract on the growth of bacterial isolates 

The effect of different thyme concentration (20, 40, 60, 80, and 100%) on both Gram –positive and Gram 

negative bacteria. The obtained results in table (10) showed that thyme had high effect on all bacterial isolate. 

Thyme had inhibition zones (27mm) on Staph. aureus at 100% concentration, E.coil at low concentration 20% 

had (30mm) inhibition zones and reaches (35mm) at 100% concentration, K. penuomina at low concentration 

20% had (26mm) inhibition zones and reaches (31mm) at 100% concentration. P. aeruginosa at low 

concentration 20%   had (16mm) inhibition zones and reaches (23mm) in 100% concentration. The high effect of 

thyme was on E. coil.  

Table 10: Effect of different thyme concentration on the growth of bacterial isolates 

Bacterial isolates Diameter of inhibition zone of thyme  oil concentration (mm) L.S.D 

22 (%) 44 (%) 66 (%) 88 (%) 100 (%) 

Staph. aureus 22 (S) 23 (S) 25 (S) 26 (S) 27 (S) 0.87 

E. coli 30 (S) 31 (S) 32 (S) 33 (S) 35 (S) 1.35 

K. pneumonia 26 (S) 27 (S) 29 (S) 30 (S) 31 (S) 1.025 

P. aeruginosa 16 (S) 19 (S) 20 (S) 22 (S) 23 (S) 0.89 

S=Sensitive               

 
Figure 14: Effect of different thyme extract concentrations on the growth of bacterial isolates 
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3.10. Effect of different cold water plant extracts on the growth of most resistant bacterial isolates 

The results given in table (11) showed that all bacterial isolates are resistant to cold water extract of lemon peel 

and marjoram while cold water extract of rosemary and thyme had intermediate effect on all bacterial isolates. 

Rosemary cold water extract was the most effective. 

Table 11: Effect of plant extract (extraction by cold water) against most resistant bacterial isolates (mm) 

Bacterial isolates 

 

Diameter of inhibition zones of  cold water plant extracts against bacteria (mm) 

Lemon Rosemary Marjoram Thyme 

Staph. aureus 0(R)  15(I) a 5(R) 10(I)  

E. coil 4(R)   14(I) 0(R)  12(I) 

K. pneumonia 5(R)  14(I) 0(R) 10(I) 

P. aeruginosa 3(R)  11(I) 0(R) 10(I) 

I= Intermediate              R= Resistant 

 

4. Discussion 

Nosocomial infections are one of the most important causes of mortality and morbidity in hospital in developing 

countries [30]. Hospital acquired infections continues to be a serious complication of hospitalization. 

Nosocomial infection rates within neonatal intensive care unit in US hospitals increased by 37% from 1975 to 

1995 at a cost of over 4.5 billion dollars in health care [31]. Klebsiella pneumonia can also cause less various 

respiratory infections, such as bronchitis, which is usually a hospital acquired infection .Classically, K. 

penuomina causes a severe, rapid –one set illness that often causes areas of destruction in the lung [32]. E. coli 

infection is one of the major public health problems in developing countries and has contributed exceedingly to 

morbidity, mortality and increased health costs [33]. Staphylococcus aureus can cause a range of illnesses, from 

skin infections, such scalded skin syndrome, to life-threatening diseases such as pneumonia, toxic shock 

syndrome (TSS), bacteremia and sepsis [34]. 

In this study, fifty clinical bacteria were isolated from patients with malignancies at south Egypt cancer institute. 

The dominant bacterial isolates were E. coli, Pseudomonas aeruginosa, Staph. aureus and Klebsiella pneumonia. 

The occurrence and spread antibiotics resistant bacteria are pressing public health problems worldwide. Many 

bacteria have become and continue to be resistant nearly against all antimicrobial agents. The resistance rates are 

higher in developing countries [35]. 

In our study The percentage of resistance organisms reaches 84% with the antibiotic ceftazidime followed by 

oxacillin with percent  78 %, tobramycin 72 %, gentamycin 48%, cefuroxime 46% while nitrofurantion and 

trimethoprime 34%, ciprofloxacin 20%, imipenem 12% and amikacin 10 %. This match with [36]. In case of 

amikacin and do not match with ciprofloxacin, gentamycin, ceftazidime and imipenem and match with [37], who 

stated that amikacin and imipenem showed the greatest activity against all isolates, all Gram -negative organisms 

showed great resistance to second, third and fourth generation cephalosporines [38]. Klebsiella sensitive to 

gentamycin, while another study reported Klebsiella to be most resistant to gentamycin and amikacin, and most 

sensitive to doxycycline [39]. 

In our study clearly illustrate that the maximum MBC were obtained at tobramycin antibiotic which recorded 250 

(Ug /ml) against E.coil and K. pneumonia. The maximum MBC were obtained at oxacillin antibiotic which 

recorded 250 (Ug/ml) against K.pneumonia.  

In most of developed countries, as Egypt, the antibiotics are provided without prescriptions and there for the 

need for public awareness against the misuse of antibiotics is important. Simultaneously, some useful but 

expensive drugs should be used with caution to prevent or slow down the emergence of drug resistance which 

seem inevitable with wide spread of indiscriminate use [40]. 

[41], show that MICs and MBCs were determined for ciprofloxacin, amikacin and imipenem. Nine strains were 

moderately susceptible to ciprofloxacin (MIC, 0.5 to 2, ug/ml), 12 strains were moderately susceptible to 

imipenem (MIC, 4 to 8, ug/ml), and none was moderately susceptible to amikacin. The ciprofloxacin, imipenem, 

and amikacin MICs and MBCs for 90% of strains tested were 16 and 128, 32 and 128, and 512 and >512, ug/ml, 

respectively. 
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Our results match with [42], who reported that rosemary plants are rich sources of phenolic compounds with high 

antimicrobial activity against both Gram-positive and Gram-negative bacteria and do not match with  [43], who 

stated that  in case of Klebsiella pneumonia no antimicrobial effect of rosemary .   

In our study lemon grass had intermediate effect on Staph. aureus and  high effect on K. penuomina, P. 

aeruginosa and E. coli .Our result match with [44] who reported that lemon grass showed high inhibitory effect 

on Gram negative and  does not match with[45]. 

In our results marjoram had high sensitive effect on Staph. aureus, E. coil, K. pneumonia   and p. aeruginosa. 

The present results were in agreement with earlier reports about antimicrobial activity of marjoram essential oils 

and their main constituents, carvacrol and thymol [46]. Also it is reported that volatile aromatic components in 

plant kingdoms exhibit more antimicrobial potential than those of non aromatic volatile components of essential 

oils [47]. 

The present study showed that thyme had higher effect on all tested bacterial isolate. Our results are in agreement 

with [48].  

In our study clove at 100% concentration had high sensitive effect on Staph. aureus and intermediate effect on E. 

coli, K. penuomina and P. aeruginosa. At 22 % concentration it was inactive against P. aeruginosa. Our results 

go on line with that of [49]. 

Thyme and rosemary cold water plant extract had intermediate effect on the growth of all bacterial isolates. 

Methanolic extracts of lemon and marjoram had intermediate antagonistic effect on Staph. aureus, K. 

penuomina, P. aeruginosa and E. coli. 

 

5. Conclusion and Recommendation 

Infections acquired in the healthcare setting raise a great risk for patients, leading to high rates of morbidity and 

mortality. Many of the 90,000 deaths caused by nosocomial infections could be prevented by following 

evidence-based guidelines and consensus statements on preventive strategies. Several institutions have 

implemented campaigns to enhance the quality of health care and patient safety by focusing on measures to 

reduce the four most common nosocomial infections, which comprise approximately 80% of all nosocomial 

infections.  From this study the most bacteria responsible for nosocomial infection were K. penuomina, P. 

aeruginosa, E. coil and Staph. aureus .The most effective antibiotics were amikacin, imipenem, ciprofloxacin, 

trimethoprime and cefuroxime for different bacterial isolates. Natural extracts gave best results against different 

bacterial isolates especially rosemary, thyme and marjoram.  
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