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Abstract 

Bloodstream infection (BSI) continues to be a life threatening condition. The 

host response to such infection varies from clinical signs. In this study, blood samples 

were collected from immonocompromised patients having leukemia and 

immunocompetent patients during onset of fever. blood samples were collected at fever 

onset to predict gram negative bacteremia and study the relation between virulence 

factors represented as lipase and protease enzymes production in gram negative 

bacteremia in comparison to antibacterial resistance profiles. Twenty four (24) feverish 

in-patients were enrolled in the study. Blood samples were collected and cultured on 

blood culture media for isolation of gram negative organisms and identified by API 20E 

technique then antimicrobial susceptibility tests and enzymatic activity of lipase and 

protease were performed. Gram negative bacteria isolated from blood samples showed 

high resistance against most of the antibacterial agents used. Even in presence of 

protease and lipase activity as virulence factors. We concluded that continuous 

monitoring of antimicrobial resistance is required among in-patients to decrease the risk 

of bacteremia and resistance.  
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Introduction 

The bloodstream was the second most frequent infection site, representing 20% 

of all infections (Stéphane et al., 2004). Bloodstream infection (BSI) continues to be a 

life threatening condition. Bacteremia refers to a bacterial invasion into blood 

circulation. Bacteremia may also result from any type of dental or surgical procedure. 

Bacteremia may cause no symptoms and resolve without treatment, or it may produce 

fever and other symptoms of infection depending on whether the organism was able to 

replicate themselves in the blood stream. For most people, the immune system should 

"notice" the organisms immediately and respond with specialized white blood cells to 

search out and destroy them. Of course, it is possible for bacteremia to progress to 

septicemia, especially if an individual has a weakened immune system (Young, 2012). 

Septicemia, sometimes called sepsis, also refers to the presence of bacteria in the blood 

with replication to cause an infection, but this is an infection that moves rapidly and is 

life-threatening (Young, 2012).  Invading microorganisms induce the release of a large 

number of humoral and cellular proinflammatory mediators, causing systemic 

inflammatory response syndrome (SIRS) (Hülya et al., 2006). Nosocomial bloodstream 

infection (BSI) is a major complication of intensive care unit (ICU) admission. 

Physiological features such as fever, tachycardia and tachypnea have been proposed as 

indicators of sepsis. These findings may be sensitive, but are less specific in the 

diagnosis of systemic inflammation or infection (Dominique et al., 2007). Despite 

recent advances in critical care medicine, the mortality of sepsis in ICU remains high. 

Among various infections underlying sepsis, bacteremia is recognized as a critical 

condition that influences the outcome of sepsis and is reportedly associated with an 

attributable mortality of approximately 35% (Ryuzo et al., 2010).  

People in good health with strong immune systems rarely develop bacteremia. 

However, when bacteria are introduced directly into the circulatory system, especially 

in a person who is ill or undergoing aggressive medical treatment, the immune system 

may not be able to cope with the invasion and symptoms of bacteremia may develop. 

Symptoms of bacteremia may include: fever over 101 °F (38.3 °C), chills, malaise, 

abdominal nausea, vomiting, diarrhea, anxiety, shortness of breath and confusion. 

Conditions which increase the chances of developing bacteremia include: immune 

suppression, either due to HIV infection or drug therapy, antibiotic therapy which 

changes the balance of bacterial types in the body, prolonged or severe illness 

,alcoholism or other drug abuse, malnutrition, diseases or drug therapy that cause ulcers 

in the intestines, e.g. chemotherapy for cancer  (Young, 2012).  Infections are still the 

major cause of treatment-related morbidity and mortality in cancer patients. The 

malignant disease and the intensive chemotherapy may cause an impaired host defence 

to infection. Key factors are the intensity and duration of neutropenia, but a decreased 

function of granulocytes and disturbances of natural barriers may substantially add to 

the risk of serious infections (Miriam et al., 2008). BSI verified by a positive blood 

culture is a sign of poor prognosis and predisposes patients to vascular hypotension and 

shock, which are associated with high mortality rates. The clinical symptoms of 
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systemic inflammation associated with BSI, such as the criteria defining systemic 

inflammatory response syndrome (SIRS), derive from the host’s innate immune 

response to invading organisms. This response is characterized by activation of 

phagocytes and systemic release of soluble mediators of inflammation (Aalto, 2004).  

Gram-negative bacteria play an important role in bloodstream infections about 30% of 

cases in the ICU are caused by one or another species of klebsiella, E. coli, enterobacter 

species, and P. aeruginosa (Michael et al., 2014). LPS in gram negative bacteria leads 

to increases in the expression of immune mediators (Yoshihiko et al., 2008).  

The induction of inflammation by bacterial and viral infections increases cancer 

risk (de Martel and Franceschi, 2009).  

Early recognition of BSI (Blood stream Infection) and administration of 

appropriate antimicrobial drugs play a crucial role in reducing mortality in community-

acquired infections (Aalto, 2004). If physicians were able to rely on an early indicator 

of bacteremia, they could restrict their antibiotic prescriptions to the right indications, 

they could start therapy earlier and they could limit the number of blood samples to be 

obtained for culture.  

Materials and Methods 

Patients and samples 

A total of  24 in-patients with fever onset admitted to public hospitals, private 

hospitals and Naser Institute hospital, Cairo, Egypt were included in this study. fifteen 

(15) were cancer patients and 9 were non-cancer patients. Patients on prior treatment 

with drugs and antibiotics were excluded from the study. Blood samples were drawn by 

medical staff. Blood samples were collected for bacterial culture in blood culture bottles 

(BACTEC Peds Plus™/F, Becton Dickinson, Europe, meylan, France) by vein 

puncture. Contaminated blood cultures or cultures positive for microbial growth other 

than gram negative bacilli were excluded from the study.  

Bacterial strains  

In case of positive growth and after incubation for 2-7 days at 37
o
C, cultivation 

was carried out on blood agar plates and MacConkey’s agar plates (Oxoid, England) for 

isolation of gram negative strains only. Identification of isolated organisms from blood 

specimens was done by macroscopical,   microscopical and biochemical examination 

then identification using API 20E (BioMérieux, France).  

Determination of Antimicrobial susceptibility pattern: 

Some of the isolated pathogenic bacteria from blood samples were subjected to 

antimicrobial susceptibility tests using 14 different antimicrobial agents All of these 

selected (14) antimicrobial agents were supplied from (Oxoid, England). Disks as well 

as zones readings chart were supplied by Oxoid, England. All of these antibiotics were 

used as a commercially prepared discs (6mm) in diameter, The content of antibiotic 

disks were not varied more than the limits set by the National Committee for Clinical 

Laboratory Standards (NCCLS 2000 and 2005). This test was done as [Kirby-Bauer 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Sawa%20Y%5Bauth%5D
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disk susceptibility test] according to (Bauer et al., 1966) and as described by (Matsen 

and Barry, 1974 and Jorgensen et al., 1999) 

Detection of lipase and protease enzymes production:  

It was performed using Tween-agar plates (Thaler et al., 1997) and Gelatin-agar 

plates (Collee et al., 1996) respectively.   

Statistical methods 

The significance of differences between groups was calculated with t-test and 

statistical significance was designated at the 95% confidence level (two-sided P).    

Results 

The numbers of different bacterial species and their relative percentages isolated 

from 24 patients are represented in table 1. 

Table (1): Number and frequency of bacterial  strains isolated from cancer and non-

cancer patients 

Bacterial strains Cancer patients (n=15) Non-cancer patients(n=9) 

Escherichia coli (41%) (38%) 

Klebsiella pneumoniae (23%) (41%) 

Pseudomonas fluorescence (6%) (7%) 

Pseudomonas putida (12%) (7%) 

Pseudomonas aeruginosa (9%) - 

Acinetobacter baumnanii (9%) (7%) 

Antimicrobial susceptibility of some bacterial isolates recovered from patients:

  

The susceptibilities of the tested isolates against different antimicrobial agents were 

determined and the results are shown in tables 2. 

 

  



Az. J. Pharm Sci. Vol. 51, March, 2015.                                121 
 

 

Table (2):Antibacterial susceptibilities of some selected bacterial isolates recovered 

from patients against different antimicrobial agents  

Patie

nt’s  

no. 

 

Recovered 

bacterial 

isolate 

Mean inhibition zone diameter (mm)/ Susceptibility profile against
 * 

A

K 

 

SA

M 

 

FE

P 

 

CT

X 

C

AZ 

C A

M

C 

C

N 

IP

M 

OFX SXT TOB TZ

B 

LE

V 

1 E. coli 18/

S 

9/

R 

12/

R 

6/

R 

10/

R 

20/

S 

12/

R 

6/

R 

26/

S 

6/R 6/R 6/R 20/

IR 

6/

R 

2 E. coli 17/

S 

6/

R 

28/

S 

23/

S 

21/

S 

6/

R 

15/

IR 

15/

S 

28/

S 

6/R 6/R 15/I 20/

IS 

6/

R 

3 E. coli 21/

R 

12/

IR 

18/

S 

12/

R 

18/

S 

22/

S 

6/

R 

11/

R 

26/

S 

31/S 11/I

R 

6/R 9/

R 

6/

R 

4 E .coli 22/

S 

8/

R 

26/

S 

29/

S 

22/

S 

25/

S 

15/

I 

20/

S 

26/

S 

27/S 6/R 22/S 25/

S 

30/

S 

5 E. coli 17/

S 

8/

R 

13/

R 

8/

R 

12/

R 

23/

S 

14/

IR 

6/

R 

28/

S 

6/R 6/R 9/R 21/

S 

8/

R 

6 E. coli 20/

S 

9/

R 

29/

S 

25/

S 

20/

S 

14/

IR 

18/

S 

21/

S 

28/

S 

6/R 6/R 20/S 22/

S 

6/

R 

7 K. 

pneumonia

e 

18/

R 

9/

R 

22/

S 

18/

I 

10/

R 

9/

R 

15/

IR 

10/

R 

25/

S 

6/R 6/R 11/R 21/

S 

9/

R 

8 K. 

pneumonia

ee 

14/

I 

6/

R 

6/

R 

6/

R 

6/

R 

18/

S 

6/

R 

6/

R 

18/

S 

6/R 11/I

R 

6/R 9/

R 

6/

R 

9 K. 

pneumonia

e 

17/

S 

6/

R 

12/

R 

6/

R 

18/

S 

25/

S 

11/

R 

6/

R 

25/

S 

18/S 6/R 6/R 20/

IS 

21/

S 

10 K. 

pneumonia

e 

19/

S 

6/

R 

27/

S 

16/

IR 

20/

S 

20/

S 

6/

R 

8/

R 

18/

S 

6/R 9/R 10/R 9/

R 

8/

R 

11 P. 

fluorescen

ce 

19/

S 

6/

R 

21/

S 

10/

R 

16/

I 

27/

S 

6/

R 

12/

R 

17/

IS 

30/S 6/R 12/R 15/

R 

32/

S 

12 P. 

aeruginosa 

25/

S 

6/

R 

27/

S 

16/

IR 

25/

S 

6/

R 

6/

R 

18/

S 

30/

S 

20/S 15/I

R 

23/S 31/

S 

20/

S 

13 p. putida 6/

R 

14/

IS 

6/

R 

6/

R 

6/

R 

9/

R 

6/

R 

12/

R 

15/

IR 

6/R 6/R 11/R 15/

R 

10/

R 

14 A. 

baumennii 

6/

R 

17/

S 

6/

R 

6/

R 

6/

R 

6/

R 

6/

R 

6/

R 

17/

IS 

6/R 6/R 6/R 16/

S 

8/

R 

15 A. 

baumennii 

6/

R 

11/

R 

6/

R 

6/

R 

6/

R 

6/

R 

6/

R 

12/

R 

14/

IR 

6/R 6/R 12/R 6/

R 

6/

R 

16 E. coli 16/

IS 

6/

R 

6/

R 

6/

R 

6/

R 

20/

S 

8/

R 

9/

R 

24/

S 

6/R 6/R 6/R 17/

R 

6/

R 

17 E. coli 15/

IR 

9/

R 

12/

R 

6/

R 

12/

R 

6/

R 

16/

IR 

10/

R 

26/

S 

6/R 6/R 14/I

S 

20/

IS 

6/

R 
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18 E. coli 16/

IS 

9/

R 

22/

S 

20/

IS 

19/

S 

25/

S 

12/

R 

6/

R 

29/

S 

6/R 6/R 9/R 21/

S 

9/

R 

19 K. 

pneumonia

e 

15/

IR 

6/

R 

6/

R 

6/

R 

6/

R 

25/

S 

6/

R 

20/

S 

10/

R 

6/R 6/R 11/R 9/I

R 

6/

R 

20 K. 

pneumonia

e 

12/

R 

6/

R 

10/

R 

6/

R 

6/

R 

21/

S 

6/

R 

16/

S 

10/

R 

16/S 20/S 9/R 9/

R 

15/

I 

21 K. 

pneumonia

e 

17/

S 

6/

R 

8/

R 

6/

R 

8/

R 

20/

S 

9/

R 

21/

S 

25/

S 

6/R 15/I

S 

8/R 11/

R 

9/

R 

22 K. 

pneumonia

e 

16/

IS 

6/

R 

14/

R 

8/

R 

6/

R 

6/

R 

11/

R 

12/

R 

25/

S 

18/S 6/R 12/R 15/

R 

21/

S 

23 P. 

fluorescen

ce 

24/

S 

6/

R 

20/

S 

6/

R 

12/

R 

6/

R 

6/

R 

6/

R 

12/

R 

13/I

R 

6/R 15/S 12/

R 

17/

S 

24 A. 

baumannii 

6/

R 

11/

R 

13/

R 

6/

R 

6/

R 

15/

I 

6/

R 

15/

S 

17/

IS 

6/R 6/R 17/S 16/

R 

8/

R 

  
Susceptibility profile was interpreted as R (Resistant), IR (Intermediate 

resistant) and S (Sensitive) according to table 3 recommended by NCCLS 2011 

 Amikacin(30µg); CAZ, Ceftazidime(30µg); IPM, Immipenem(10µg); TZP, 

Tazobactam/Piperacillin (10µg); SAM, Ampicillin/Sulbactam(20µg); C, 

Chloramphenicol(30µg); OFX, Ofloxacin(5µg); LEV, Levofloxacin(5µg);FEP, 

Cefepime(30µg); AMC, Amoxycillin/Clavulanic acid(30µg); SXT, 

Sulphamethoxazole/Trimethoprim(25µg); CTX, Cefotaxime(30µg); CN, 

Gentamycin(120µg); TOB, Tobramycin(10µg) 

  The frequency percentages of resistant and susceptible bacterial isolates against 

different antimicrobial agents which are classified according to mechanism of action are 

presented in fig. 1-3. Fig. 1which showed the results of 7 tested antimicrobial agents 

acting on the inhibition of cell wall synthesis .It is clear that, the highest resistance 

frequency percentage for β- lactam antibiotics was observed with:  

Ampicillin/Sulbactam (SAM) 80%, Amoxicillin/Clavulanic acid (AMC) 66.66%, 

Cefotaxime (CTX) 60%, then Cefepime (FEP) 46.66%, Ceftazidime (CAZ) 46.66%, 

Tazobactam/Piperacillin (TZP) 40%. On the other hand, Imipenem (IPM) showed no 

resistant phenotype for the tested isolates but intermediate resistant reaction 26.66%.    

Some other antibiotics play an important role in the inhibition of protein synthesis, 

fig.2, showed that most of the tested strains were resistant to Gentamycin (CN) and 

Tobramycin (TOB) 73.33% followed by 33.33% were resistant to Amikacin (AK),all 

previous antibiotics belonged to aminoglycosides group. Meanwhile, resistance to 

Chloramphenicol (C) was represented by 40%. In case of antibiotics which act on 

inhibition of nucleic acid synthesis, the results in fig.3 showed a high percentage of 

resistance among the isolated gram negative bacilli against Levofloxacin (LEV) 73.33% 
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then Ofloxacin (OFX) 66.66%.    Sulphamethoxazole/Trimethoprim (SXT) as a type of 

antibiotic acts on inhibition of folic acid synthesis 80% of the isolates were resistant and 

20% were intermediately resistant to it .Also, there was significant p-value = 0.0086, 

0.0198 and 0.05 for AMC in E. coli strains, for TOB in Pseudomonas strains and SAM 

in Acinetobacter strains respectively. 
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Fig.(1): Frequency percentages of different susceptibility profiles of bacterial isolates 

recovered from immunocompromised patients against some antimicrobial 

agents inhibiting bacterial cell wall synthesis  

 

Fig.(2): Frequency percentages of different susceptibility profiles of bacterial isolates 

recovered from immunocompromised patients against some antimicrobial 

agents inhibiting protein synthesis in bacteria 
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Fig.(3): Frequency percentages of different susceptibility profiles of bacterial isolates 

recovered from imunocompromised patients against some antimicrobial agents 

inhibiting nucleic and folic acids syntheses  

 Among the bacterial isolates recovered from immunocompetent patients, Nine 

(9) isolates were selected for antimicrobial susceptibility test before and after exposure 

to gamma irradiation. The frequency of resistant and susceptible bacterial isolates 

against different antibiotics by mode of action is shown in fig.4-6. In fig. 4 which 

showed the results of 7 antibiotics acting on the inhibition of cell wall synthesis, it was 

clear that ,the highest percentage of antibiotic resistance of nine bacterial strains was 

against Ampicillin/Sulbactam (SAM) 100%,Amoxicillin/Clavulanic acid (AMC) 

88.88%, Cefotaxime (CTX) 88.88%, Ceftazidime (CAZ) 88.88% then Cefepime (FEP) 

77.77%, Tazobactam/Piperacillin (TZP) 66.66% ,finally Imipenem  (IPM) showed 

resistant reaction 33.33%.   Some other antibiotics play important role in the inhibition 

of protein synthesis.It is clear from  fig.5 that most of the isolates were resistant to 

Tobramycin (TOB) 66.66% , Gentamycin (CN) 55.55% , and 22.22% were resistant to 

Amikacin (AK),all previous antibiotics belonged to aminoglycosides group. Resistance 

to Chloramphenicol (C) was represented by 33.33%.   In case of antibiotics which act 

on inhibition of nucleic acid synthesis , the results in fig.6 showed a high percentage of 

resistance among the tested strains against Levofloxacin (LEV) and Ofloxacin (OFX) 

66.66%.   Sulphamethoxazole/Trimethoprim (SXT) as a type of antibiotic acts on 

inhibition of folic acid synthesis 77.77% of the treated isolates were resistant and 

11.11% were intermediately resistant to it. 
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Fig.(4): Frequency percentages of different susceptibility profiles of bacterial isolates 

recovered from immunocompetent patients against some antimicrobial agents 

inhibiting bacterial cell wall synthesis  

 

Fig. (5): Frequency percentages of different susceptibility profiles of bacterial isolates 

recovered from immunocompetent patients against some antimicrobial agents 

inhibiting protein synthesis in bacteria 

 

Fig.(6): Frequency percentages of different susceptibility profiles (sensitive, 

intermediate resistant and resistant) of bacterial isolates recovered from 

immunocompetent patients against some antimicrobial agents inhibiting 

nucleic and folic acids syntheses . 
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Activity profiles of lipase and protease enzymes of selected bacterial isolates 

recovered from patients: 

 Lipase and protease enzymatic activities were determined for some tested 

organisms. The antimicrobial susceptibility testing of these isolates against some 

antimicrobial agents was also previously determined. The summarized data for lipase 

and protease enzymatic activities, resistance prevalence of each test organism against 

different tested antimicrobial agents are presented in table 3. It was clear that there was 

relationship between some virulence factors of tested bacterial isolates and severity of 

infection protease enzymatic activity.  

Table (3): Profiles of lipase and protease enzymatic activities, resistance prevalence 

against different tested antimicrobial agents bacterial isolates recovered from 

different patients  

Patient’s no. Recovered isolate Lipas

e 

Protea

se 

Resistance prevalence 

(%)
*
 

1 E. coli - + 78.6 

2 E. coli - + 50 

3 E. coli - - 64.3 

4 E. coli - - 14.3 

5 E. coli - - 71.4 

6 E. coli - + 35.7 

7 K pneumoniae + - 64.3 

8 K. pneumoniae + - 78.7 

9 K. pneumoniae - - 50 

10 K.  pneumoniae - - 64.3 

11 Pseudomonas sp. + + 50 

12 Pseudomonas sp. + + 35.7 

13 Pseudomonas sp. + - 85.7 

14 Acinetobacter 

baumannii 

+ - 100 

15 Acinetobacter 

baumannii 

+ - 71.4 

16 K. pneumoniae - - 85.7 

17 K. pneumoniae - - 64.3 

18 K .pneumoniae - - 64.3 

19 K .pneumoniae - - 71.4 

20 E. coli - + 78.6 

21 E. coli - - 78.6 

22 E. coli - - 50 

23 Acinetobacter 

baumannii 

- - 71.4 

24 Pseudomonas sp. + + 71.4 
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(*)
 represents the organism resistance before exposure to gamma radiation to some 

antimicrobial agents relative to the total tested antimicrobial agents and expressed 

as percentage 

 

Discussion 

Bloodstream infection (BSI) continues to be a life threatening condition. Juan et 

al., 2013 reported that prevalence of bacteremia for all neutropenia and fever events was 

24.3%  and Gram-negative bacteria were predominant (65%), the ratio of isolates of 

gram negative and gram positive was 2.2. The most frequently isolated bacteria were 

Pseudomonas sp. (21.6%). 

Many studies associate bloodstream infection in cancer patients with Gram-negative 

bacteria. Amongst Gram-negative organisms, Escherichia coli was the most common 

isolate; in immunocompromised patients, twice as many BSIs were caused by 

Pseudomonas aeruginosa and Enterobacter cloacae Bos et al., 2013. 

 In this study for feverish patients the prevalence of E. coli was 41% followed 

by Klebsiella pneumoniae 23% then Pseudomonas sp.  27%, while for other feverish 

patients Klebsiella pneumoniae prevalence was 41% followed by E. coli 38% then 

Pseudomonas sp. 14%. Neutropenic patients with bacteremia, in particular those with 

gram-negative bacteremia, appear to have a relatively high risk of complications and 

lethal outcome which is clearly higher than the risk of adverse outcomes associated with 

unexplained fever Engel et al., 2005.  

Annette et al., 2014 reported that Granzymes are   serine proteases 

released by cytotoxic lymphocytes and induce cell death in virus-infected 

cells and tumor cells.  However, granzymes also exist extracellularly in the 

blood circulation of patients  with autoimmune diseases and infections and 

may  contribute to inflammation. Human granzyme K (GrK) binds to Gram-

negative bacteria and to lipopolysaccharide (LPS), a Gram negative bacterial 

cell wall component. In conclusion, GrK modulates the innate immune 

response against LPS and Gram-negative bacteria and may contribute to the 

pathogenesis of diseases associated with a local or systemic bacterial 

infection. Bloodstream infections (BSIs) and antimicrobial resistance (AMR) are 

worldwide health care problems causing substantial patient morbidity and 

mortality. Tamer et al., 2011 reported that Gram-negative bacteria accounted for 

61.7% of total pathogens isolated from blood cultures. One major concern associated 

with gram-negative pathogens is the emergence of (extended-spectrum beta-

lactamase) ESBL-producing strains. These strains are resistant to all betalactam 

antimicrobial agents except cephamycins and carbapenems. Isolation of 

multidrug-resistant ESBL-producing K. pneumoniae strains has been described, 

especially in ICUs Rebuck et al., 2000. Increased rates of multidrug-resistant Gram-

negative strains have been highlighted among Enterobacteriaceae and nonfermenting 

Gram-negative rods, despite discontinuation of fluoroquinolone-based antibacterial 

prophylaxis for neutropenic patients. In addition, antimicrobial resistance and/or the 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Rebuck%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=11096004
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inadequacy of empirical antibiotic treatment have been frequently linked to a worse 

outcome in cancer patients with bloodstream infections caused by Gram-negative 

isolates Trecarichi and Tumbarello, 2014 . 

 In this study, 15 samples were selected for antimicrobial susceptibility test.    

The frequency percentages of resistant and susceptible bacterial isolates against 

different antimicrobial agents which are classified according to mechanism of action are 

presented in .It was clear that, the highest resistance frequency percentage for β- lactam 

antibiotics was observed with:  Ampicillin/Sulbactam (SAM) 80%, 

Amoxicillin/Clavulanic acid (AMC) 66.66%, Cefotaxime (CTX) 60%, then Cefepime 

(FEP) 46.66%, Ceftazidime (CAZ) 46.66%, Tazobactam/Piperacillin (TZP) 40%. On 

the other hand, Imipenem (IPM) showed no resistant phenotype for the tested isolates 

but intermediate resistant reaction 26.66%.    Some other antibiotics play an important 

role in the inhibition of protein synthesis, showed that most of the tested strains were 

resistant to Gentamycin (CN) and Tobramycin (TOB) 73.33%  followed by 33.33% 

were resistant to Amikacin (AK), all previous antibiotics belonged to aminoglycosides 

group. Meanwhile, resistance to Chloramphenicol (C) was represented by 40%. In case 

of antibiotics which act on inhibition of nucleic acid synthesis, the results showed a high 

percentage of resistance among the isolated gram negative bacilli against Levofloxacin 

(LEV) 73.33% then Ofloxacin (OFX) 66.66%.    Sulphamethoxazole/Trimethoprim 

(SXT) as a type of antibiotic acts on inhibition of folic acid synthesis 80% of the 

isolates were resistant and 20% were intermediately resistant to it . Also, there was 

significant p-value = 0.0086, 0.0198 and 0.05 for AMC in E. coli strains, for TOB in 

Pseudomonas strains and SAM in Acinitobacter strains respectively.  

 Among the bacterial isolates recovered from other patients, Nine (9) isolates 

were selected for antimicrobial susceptibility test . With 7 antibiotics acting on the 

inhibition of cell wall synthesis, it was clear that the highest percentage of antibiotic 

resistance of nine bacterial strains was against Ampicillin/Sulbactam (SAM) 100%, 

Amoxicillin/Clavulanic acid (AMC) 88.88%, Cefotaxime (CTX) 88.88%, Ceftazidime 

(CAZ) 88.88% then Cefepime (FEP) 77.77%, Tazobactam/Piperacillin (TZP) 66.66% , 

finally Imipenem  (IPM) showed resistant reaction 33.33%.    Some other antibiotics 

play important role in the inhibition of protein synthesis. It was clear that most of the 

isolates were resistant to Tobramycin (TOB) 66.66% , Gentamycin (CN) 55.55%  and 

22.22% were resistant to Amikacin (AK), all previous antibiotics belonged to 

aminoglycosides group. Resistance to Chloramphenicol (C) was represented by 33.33%. 

    In case of antibiotics which act on inhibition of nucleic acid synthesis, the 

results showed a high percentage of resistance among the tested strains against 

Levofloxacin (LEV) and Ofloxacin (OFX) 66.66%. With 

Sulphamethoxazole/Trimethoprim (SXT) 77.77% of the treated isolates were resistant 

and 11.11% were intermediately resistant to it. 

Extracellular or surface localization of virulence determinants is an important attribute 

of pathogenic microorganisms. The past decade has seen significant research advances 

in defining the steps and identifying the necessary machinery for protein secretion from 
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bacterial cells Stephen et al., 2004. Correlations were clear within bacterial isolates 

recovered from leukopenic patients as For E. coli (n=6), isolates recovered from 

patients howed high protease enzymatic activity and antimicrobial resistance reaching 

78.6%.  

 While those without protease activity were isolated from patients with 

antimicrobial resistance reaching 71.4%. For Klebsiella pneumoniae (n=4), isolates 

recovered also showed lipase enzymatic activity with antimicrobial resistance reaching 

78.7%. For Pseudomonas species, showed protease and lipase activities.  For 

Pseudomonas species (n=3), isolates recovered showed protease and lipase enzymatic 

activities.. For Acinitobacter baumannii (n=2), isolates recovered from patients showed 

lipase enzymatic activity with p-value= 0.04 and antimicrobial resistance reaching 

78.7% .While, for bacterial isolates recovered from other patients, there was no clear 

correlation, except for no.24Pseudomonas fluorescence there was positive lipase and 

protease activity.  
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 الملخص العربي

لمحه عن النشاط الانزيمي لليبيز و البروتيز و مقاومه مضاداث الميكروباث لبعض العزلاث 

الذم البكتيريت من عيناث  

 للسادة الذكاترة

 ػبذانباسظ بٕصيذأييشة أ
1

، خانذ يحًذ أبٕشُب
2

، يحًذ يبشٔك أبٕانٕفا
2

، ْانت ػبذالله فشاج
1  

نـــــــــــــــــــــــــــــــــــم  
1

انًشكض انقٕيي نبحٕث ٔ تكُٕنٕجيا الاشؼاع  
2

قسى انًيكشٔبيٕنٕجيا ٔ انًُاػّ، كهيت انصيذنت جايؼت ػيٍ شًس  

 

اٌ ػذٔي يجشي انذو تستًش نتكٌٕ حانّ تٓذد انحياِ. سد فؼم انؼائم نٓزِ انؼذٔي يختهف ػٍ انذلالاث انطبيت   

   . 

ي يُاػّ ضؼيفّ َٔقص في كشاث انذو اانبيضاء في ْزِ انذساسّ تى تجًيغ ػيُاث دو يٍ يشضي رٔ  

ٔيشضي رٔي يُاػّ كفء خلال بذايت انحًي. ػيُاث انذو تى تجًيؼٓا نتٕقغ ػذٔي انذو بانبكتيشياسانبت انجشاو 

ٔدساسّ انؼلاقت بيٍ ػٕايم انحذة يًثهّ في اَتاج اَضيًاث انهيبيض ٔ انبشٔتيض في انبكتيشيا سانبّ انجشاو بانًقاسَّ 

يضاداث انًيكشٔباث. أسبؼّ ٔػششٌٔ يشيض رٔي حًي تى ػًم انذساسّ ػهيٓى. ػيُاث  انذو تى تجًيؼٓا  بًقأيّ

ٔصساػتٓا ػهي ٔسظ صساػّ انذو نهبكتيشيا سانبّ انجشاو ٔتى تؼشيفٓا ٔػًم اختباس انقابهيت نًضاداث انًيكشٔباث كًا 

يشيا سانبت انجشاو انًؼضٔنّ يٍ ػيُاث انذو اظٓشث تى اختبتاس انُشاط الاَضيًي نكم يٍ انهيبيض ٔانبشٔتيض. انبكت

يقأيت ػانيّ ضذ يؼظى يضاداث انًيكشٔباث انًستخذيت حتي يغ ٔجٕد َشاط انبشٔتيض ٔ انبشٔتيض كؼايم 

حذة/قٕة. نقذ استُتجُا اٌ انًشاقبت انًستًشة نهًقأيت ضذ يضاداث انًيكشٔباث يطهٕبت نذي انًشضي انًقيًيٍ 

 .تقهيم خطشػذٔي انذو ٔانًقأيتداخم انًستشفياث ن


