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ABSTRACT 
A total of 24 (60%) bacterial isolates was attained from 40 nasal swab samples, while 16 (40 %) yielded no growth. All samples were taken 
from cases of pneumonic sheep flocks in Abu-Ghraib /Baghdad during the period from October 2013 to March 2014. Samples were cultured 
on selective and differentiated media, after cultured on each blood agar and nutrient agar, also subjected to biochemical tests. The early 
categorization of the microorganisms found in these nasal swab sample were approved by macroscopic and directly by microscopically 
assessment by staining slide technique. Biochemical assessments including Citrate, Oxidase, Indole, Coagulase, TSI agar and also Catalase 
were done as a conformational test. The antibiotic sensitivity models of bacterial pathogens isolated from a variety of nasal swab sample to 
commonly used antibiotic were calculated by the method of Kirby-Bauer. These results showed that Klebsiella pneumonia had the highest 

incidence (32.5 %), which was followed by E. coli (17.5 %) and pseudomonas aeruginosa (10 %); a mixed growth of E. coli; Klebsiella, 
and pseudomonas aeruginosa were also distinguished. The resistance of these bacteria isolates (klebsiella pneumonia, E. coli, pseudomonas 
areuginosa) against 8 of antibiotics (Chloramphenicol, Imipenem, Gentamycin, Ciprofloxacin, Nalidixic acid, ampicillin, Amoxycillin and 
Cefotaxime) were evaluated using sensitivity test. These results showed that klebsiella pneumonia was resistant to Amoxycillin and  

Cefotaxime (100%) )87.5(% respectively. While E. coli was resistant (100%) to Amoxycillin and pseudomonas areuginosa was resistant 
to Ampicillin is (100%). In conclusion: it is very imperative  to observe antimicrobial drug resistance in the bacteria that could found  

recurrently  in  a  wide  range  of  host along with the assessment of the antimicrobial mediator that have been in effect for longest time in 
 veterinary and human medicine. 
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INTRODUCTION 
 

Pneumonia is an inflammatory situation of the lung affecting chiefly the alveoli. Bacteremic pneumonia is a 
highly specified subgroup of pneumonia that is potentially life-threatening. However, pneumonia can also be 
origin from fungi, viruses or may caused by bacteria, certain drugs and also, autoimmune diseases. It is often 
unfeasible to identify the specific reason [20,12,15,1,9,2,3]. 

Many microorganisms go into the lungs by aspirations of the bacteria exist in the throat; potentially 
infectious ones reside there only at certain times and under definite situation [22,16,21]. Once, in the lungs the 
bacteria attack the area between the alveoli where the neutrophils  and macrophages attempt to inactivate 
microorganism [6]. The cytokines which release from neutrophils may cause general activation of the immune 
system. This leads to the fever and fatigue which is common in bacterial causes of pneumonia [8]. The 
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consolidation occurs due to the neutrophils; bacteria and fluid from surrounding blood vessels which block the 
alveoli [7]. 

Klebsiella pneumoniae is a main reason of pneumonia in Africa and Asian [13]. It could be responsible for 
pneumonia in patients who has a physical disorder. A very strong antibiotics use is also associated with this 
disease. The genus Klebsiella belongs to the tribe Klebsiellae, a member of the family Enterobacteriaceae. 
Klebsiellae are gram-negative nonmotile, bacteria, rod-shaped, with a prominent polysaccharide capsule. This 
capsule responsible for the large appearance of the organism on gram stains at the same time provides resistance 
against many host defense mechanisms [14]. The epithelium of the airway represents a principal site for the 
entrance of the microorganism into the lungs; and many reported has been suggested that Klebsiella pneumonia 
adhesion and invasion of the lung epithelial cells is the first stage of the pneumonia process [3].  

Escherichia coli is considered the most causes of many widespread bacterial infections, including traveler's 
diarrhea, bacteremia, urinary tract infection and other clinical infections such as pneumonia. Theodor Escherich, 
who is the first how isolated the species of the genus Escherichia which is a gram-negative bacilli that survive 
singly or in a pairs; E coli are facultative anaerobic with a type of metabolism that is both fermentative and 
respiratory. They are either non-motile or not by peritrichous flagella [10]. 

Approximately E. coli associated with Urinary Tract Infection; Escherichia coli respiratory tract infections 
are rare.  Hence, it is a cause of nosocomial pneumonia. However, E. coli pneumonia may also be community-
obtain in patients who have many chronic disease such as obstructive pulmonary disease, diabetes mellitus, 
and E. coli in urinary tract infection.  E. coli pneumonia habitually manifests the lower lobes and may develop 
to empyema [10]. 

Pseudomonas aeruginosa is an aerobic rod Gram-negative bacterium classified under the family 
Pseudomonadaceae.  Pseudomonas aeruginosa is a major reason of nosocomial pneumonia; it regarded a 
common cause of pneumonia [2]. Respiratory infections caused by Pseudomonas aeruginosa occur almost 
exclusively in individuals with a compromised lower respiratory tract or a compromised systemic defense 
mechanism. Like that with patient which has congestive heart failure and chronic lung disease And also, in 
neutropenic cancer patients especially by the mucoid strain of Pseudomonas aeruginosa [23]. 

 
MATERIALS AND METHODS  

 
Atotal of 40 nasal swab samples were collected from Baghdad/ Abu-Ghraib private clinic and from the 

Abu-Ghraib region for the period from October 2013 to March 2014, the ice box containing samples in tubes 
had been taking to the microbiology lab of the Veterinary College of Baghdad University to identify the 
samples. All the sample put  in refrigerator under  4° C. 

The nasal swab samples were classified primarly according its odor, color. The organisms in the nasal swab 
samples initially characterized by macroscopic and direct microscopic examination; by using selective and 
differentiated media to suppressed the growth of the other unwanted bacteria at the same time Biochemical tests 
including each of Catalase, Oxidase, Indole, Coagulase, Citrate and TSI agar for confirmation. By using Kirby-
Bauer method to measured The antibiotic sensitivity patterns of pathogenic bacteria. 

 
Susceptibility testing: 

The susceptibility testing has been done following the National Committee for Clinical Laboratory 
Standards guidelines by isolates were incubated in nutrient broth at 37°C for 24 h and the suspension was 
adjusted to a turbidity equivalent to a 0.5 McFarland standard and by using the disk diffusion method on 
Mueller-Hintonagar the Susceptibility to antimicrobial agents was determined [18] The selected antibiotics for 
antibiogram Chloramphenicol 30mg (C30), Imipenem 10mg (IPM10), Gentamycin10mg (CN10), 
Ciprofloxacin10mg (CIP10), Nalidixic acid30mg (NA30), ampicillin 25mg (AM25), Amoxycillin 30mg 
(AMC30) and Cefotaxime10mg(CTX10mg) that were commonly used in pneumonia treatment, Isolates were 
categorized as resistant, susceptible and intermediate [18]. 
 
Isolation and identification of aerobic bacteria detected from sheep infected with pneumonia:  
Results:  

Table 1 shows the percentage of positive result and appeared the major cause of the disease according to 
their percentage which performed By the usual biochemical tests and other specific tests to confirmation were 
shown in Table 2. The antibiotic susceptibility test for klebsiella pneumonia is summarized in (Table 3).  the  
highest sensitivity of klebsiella pneumonia was  to Ciprofloxacin(10mg) and Gentamicin(10mg) (100 %), 
whereas, the  highest  resistance  to  the antimicrobials was  to Amoxicillin(30mg) (100%), Cefotaxime(10mg) 
(87.5%); Usually, Klebsiella was resistant to most of the antibiotics as appear in the table 3.  The antibiotic 
sensitivity pattern of the E. coli showed sensitivity to chloramphenicol(30)mg, nalidixic acid(30)mg, 
ciprofloxacin(10)mg and gentamicin(10)mg, of this ciprofloxacin showed highest zone of inhibition (40) 
followed  by  maximum  resistance  to  the antimicrobials used was to Amoxicillin(30) mg (100%) (table-4). 
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P. aeruginosa showed sensitivity to imipenem(10mg), chloramphenicol (30mg) (100%) for each and 
ciprofloxacin(10mg), Chloramphenicol (10mg) (50%) for each also, of this ciprofloxacin showed highest zone 
of inhibition (43), followed  by  highest  resistance  to  the antimicrobials used was  to Amoxicillin(30mg) 
(100%) (Table- 5). 

 
Table 1: Results of positive isolation of aerobic bacteria from samples. 

Types of the microorganisms Total No. 
+ive 

% Positive samples on Specific diagnosis  
MacConkey  agar EMB agar 

Klebsiella  pneumoniae 13 32.5 +lactose fermented + Capsule stain and 
urease + 

Escherichia coli 7 17.5 +lactose fermented +with metallic 
sheen 

Indole+ 

Pseudomonas  aeruginosa 4 10 +non-lactose fermented + Pigmentation on 
nutrient agar and 
TSI + 

Total positive No. 24 60    
 
Table 2: Results of Microscopical, and biochemical tests. 

seudomonas aeruginosa Escherichia coli Klebsiella pneumonia Biochemical test 

+ ve + ve + ve Catalase test 

+ ve - ve - ve Oxidase test 

+ ve - ve + ve simmon citrate test 

- ve Yellow/Yellow with gas 
production(-)ve 

+ ve Urease test 

- ve  + ve + ve TSI 

- ve  +  ve - ve Indol test 

+ ve + ve  
 

- ve Motility test 

- ve + ve - ve Methyl red test 

- ve -  ve +  ve Vogas–proskaure test 

- ve - ve - ve Gram stain  

Pseudomonas aeruginosa  growth on tryptic 
soy agar and  Cultivation for 24 hours at 
37°C +; then at room temperature the  Basic 
shape of colonies were circular; 
Elevated and Pigmet production  like 
pyocyanin. 
 

Smooth, glassy and 
translucent, rosy pink on 
MacConkey with the 
appearance of metallic sheen 
when growing on Eosin 
methylene blue. 

On Macconkey agar 
bacterial colonies have a 
viscous/mucoid 
appearance 

Cell morphology  

 
Table 3: Results of sensitivity test of, Klebsiella pneumonia isolates against 7 of antibiotics. 

Antibiotic Resistant Intermediate Sus. 
 NO. % NO. % NO. % 
Imipenem(10mg)  10 75 0 0 3 25 
Chloramphenicol(30mg) 3 25 0 0 10 75 
Amoxicillin(30mg) 13 100 0 0 0 0 
Ciprofloxacin(10mg) 0 0 0 0 13 100 
Gentamicin(10mg) 0 0 0 0 13 100 
Cefotaxime(10mg) 11 87.5 2 12.5 0 0 
Nalidixic acid(30mg) 3 25 3 25 7 50 
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Table 4: Results of sensitivity test of, Escherichia coli isolates against 5 of antibiotics 
Antibiotic Res. Int. Sus. 
 NO. % NO. % NO. % 
Amoxicillin(30mg) 7 100 0 0 0 0 
Chloramphenicol(30mg) 0 0 0 0 7 100 
Nalidixic acid(30mg) 0 0 0 0 7 100 
Ciprofloxacin(10mg) 0 0 0 0 7 100 
Gentamicin(10mg) 0 0 0 0 7 100 

 
Table 5: Results of sensitivity test of, Pseudomonas aeruginosa isolates against 5 of antibiotics. 

Antibiotic Resistant Intermediate Sensitive 
 NO. % NO. % NO. % 
Imipenem(10mg)  0 0 0 0 4 100 
Chloramphenicol(30mg) 0 0 2 50 2 50 
Ampicillin(25mg) 4 100 0 0 0 0 
Ciprofloxacin(5mg) 0 0 0 0 4 100 
Chloramphenicol(10mg) 0 0 2 50 2 50 

 
Discussion: 

In present study, a total of 24 (60%) bacterial isolates was obtained from 40 nasal swab samples, while 16 
(40 %) surrender no growth forming may be due to premedication of the animals with antibiotics or non-
bacterial causing factor or  the type of media which used did not support the growth of sum total  bacteria. 

Of the (40) samples analyzed, most of the samples (24 samples) in many cases; distinguishing odor was 
noted and the Pus was mixed with blood. These samples were divided into 3 groups and inoculated into 
MacConkey agar and Eosin Methylene Blue agar after that The results were noted (1-2).  

Gram-negative organisms showed the highest incidence of pneumonia from all type of bacteria, Klebsiella 
pneumonia has the peak incidence about (32.5 %), followed by E. coli (17.5 %), P. aeruginosa (10 %), (Table-
1). Mixed growth were also noted. It should be noted that this result was agreement with those studies of Bouza 
and  Cercenado, (2002) who reported that  Klebsiella spp. is the causes of 5% of all community-acquired 
pneumonia cases. 

The antibiotic susceptibility test for klebsiella pneumonia summarized in Table 3 showed that  the  highest  
sensitivity  was  to Ciprofloxacin(10mg) and Gentamicin(10mg) (100 %), followed  by  highest  resistance  to  
the  Amoxicillin(30mg) (100%), Cefotaxime(10mg) (87.5%). Usually, Klebsiella was found to be resistant to 
most of the antibiotics, which may be due to prolonged  treatments  with  same  antibiotics as it is  frequently   
noticed  the  emergence  of  resistant  variants  of  bacterial  strains. In spite of the present results demonstrate 
that resistance of Klebsiella pneumoniae to cefotaxime (10mg) about 87.5%, Kollef [11] found that resistance to 
third-generation cephalosporins by Klebsiella pneumoniae and Enterobacter species approaches 9% and 36%, 
respectively.  

The result of a current study agree with Domenico et al., [4] who demonstrated that the polysaccharide 
capsule of Klebsiella pneumoniae is an important virulence factor that confers resistance to phagocytosis. 

On the other hand,  the result is disagree with the result obtained by Prince et al., [19] who reported that 
Klebsiella pneumoniae is a difficult infection to treat because of the organism's thick capsule and it is best 
treated with third- and fourth-generation cephalosporins (Cefotaxime), quinolones (nalidixic acid), or 
carbapenems(imipenem). Monotherapy is just as effective as a combination treatment in Klebsiella pneumoniae 
because newer agents are used. In the past, older agents with less anti-Klebsiella activity were needed for 
effective treatment [19]. Bratu, et al., found that clinical microbiology laboratories that used automated broth 
microdilution systems reported 50 % of the KPC-possessing isolates as résistance to imipenem which is consent 
to our finding that the K. pneumonia resistant to imipenem in 75 %. The imipenem MIC was found to be 
markedly affected by the inoculum. For accurate detection of KPC-possessing K. pneumoniae, particular 
attention should be paid to proper inoculum preparation for broth-based susceptibility methods. 

E.coli has the higher degrees of resistance to antimicrobials and the bacteria which are resistant to 
antimicrobials used in animals would also be resistant to antimicrobials used in humans. The results of 
inhibitory zone diameter indicated the sensitivity of E. coli after 24hours of incubation towards different 
antibacterial concentrations; all antibacterial activities were observed to be concentration dependent that is in 
agreement with Clinical and Laboratory Standards Institute, (2006). 

The antibiotic sensitivity pattern of the E. coli showed sensitivity to chloramphenicol(30mg), nalidixic acid 
(30mg), ciprofloxacin(10mg) and gentamicin(10mg). Of this ciprofloxacin showed highest zone of inhibition 
(40) followed  by maximum resistance to Amoxicillin(30 mg) (100%). This result was in agreement with 
Jefferson et al., who demonstrated that the extra cellular polymeric substances (EPS) secreted by biofilm 
bacteria, acts as a physical/chemical barrier that  prevent penetration by many antibiotics [24]. 

On the other hand, P. aeruginosa showed sensitivity to imipenem(10mg), chloramphenicol (30mg) (100%) 
for each and ciprofloxacin(10mg), Chloramphenicol (10mg) (50%) for each. The ciprofloxacin showed highest 
zone of inhibition (43), followed by highest resistance to Amoxicillin(30mg) (100%) (Table- 5). Furthermore, 
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the result of the present study is inconsistent with  Neuhauser et al., [17] who refers to that the resistance of 
Pseudomonas aeruginosa to the quinolones and imipenem is ∼20%– 25% while in present study it found to be 
0% .  

Biofilm-associated bacteria may be harder to treat and less susceptible to antimicrobial agents thus 
preventing penetration by many antibiotics moreover, the close contact between bacteria within a biofilm and 
the matrix may inhibit the penetration of antibiotics through the exopolysaccharid matrix. 

Interestingly, the current study assess the importance of selection the pneumonic bacterial disease which 
occur worldwide after that find out the best antibiotic sensitive  to these type of bacteria which inhibits the 
growth of it; this lead to treatment against the original pathogen and prevent the consumption of wide spectrum 
of antibiotic and also, decrease consuming of the time. 
 
Conclusion: 

The results showed that Klebsiella pneumonia had the highest incidence (32.5 %), which was followed by 
E. coli (17.5 %) and pseudomonas aeruginosa (10 %), also the results showed that all these isolates of klebsiella 
pneumonia were resistant to Amoxycillin and  Cefotaxime(100%) )87.5(%  respectively. Also, it had been shown 
that all these isolates of E. coli were resistant (100%) to Amoxycillin. In addition the results showed that the 
resistance of pseudomonas areuginosa to Ampicillin is (100%). Hence,  it is very imperative  to monitoring 
antimicrobial drug resistance in the bacteria that could found  frequently in a wide range of host along with the 
evaluation of the antimicrobial agents that have been in use for longest time in human and veterinary medicine. 
 
Conflict of interest statement: 

We declare that we have no conflict of interest. 
 

ACKNOWLEDGEMENTS 
 
The work was financially supported by the Faculty of Veterinary Medicine/University of Baghdad, Iraq. 
 

REFERENCES 
 

[1] Anevlavis, S. and D. Bouros, 2010. Community acquired bacterial pneumonia. Expert Opin 
Pharmacother, 11(3): 361-74. 

[2] Attridge, R.T. and C.R. Frei, 2011. Health care-associated pneumonia: an evidence-based review. Am. J. 
Med., 124(8): 689-97.  

[3] Cortés, G., D.  Álvarez, C. Saus and S. Albertí, 2002. Role of Lung Epithelial Cells in Defense against 
Klebsiella pneumoniae Pneumonia, Infection and Immunity, 70(3): 1075-1080. 

[4] Domenico, P., S.J.  Richard, A.S. and A.C. Burke, 1994. Polysaccharide Capsule-Mediated Resistance to 
Opsonophagocytosis in Klebsiella pneumonia. Infection and Immunity, 62(10): 4495-4499. 

[5] Bouza, E. and E. Cercenado, 2002. Klebsiella and enterobacter: antibiotic resistance and treatment 
implications. Semin. Respir. Infect., 17(3): 215-30. 

[6] Gary, R.F., L. Stephen, R.G. Bachur, 2010. Textbook of pediatric emergency medicine (6th  ed.). 
Philadelphia: Wolters Kluwer/Lippincott Williams & Wilkins Health, p: 914. 

[7] Fein, A., R. Grossman, D. Ost, S. Merwin, 2006. Diagnosis and Management of Pneumonia and Other 
Respiratory Infections (2nd ed.). Caddo, OK: Professional Communications, pp: 28-29. 

[8] Hammer, S., J. McPhee, D. Gary, 2010. Pathophysiology of Disease: an Introduction to Clinical 
Medicine (6th ed.). New York: McGraw-Hill Medical. pp. Chapter 4. 

[9] Jeffrey, C.P., 2010. Alcamo's Fundamentals of Microbiology (9th  ed.). Sudbury MA: Jones & Bartlett. 
[10] Kappeli, U., H. Hachler, N. Giezendanner, L. Beutin and R. Stephan, 2011. Human Infections with Non-

O157 Shiga Toxin-producing Escherichia coli, Switzerland, 2000-2009. Emerg Infect Dis., 17(2): 180-5. 
[11] Kollef, M.H., 2005. Gram-negative bacterial resistance: evolving patterns and treatment paradigms, clinical 

infectious diseases, 40: S85-8. 
[12] Leach, R.E., 2009. Acute and Critical Care Medicine at a Glance (2nd  ed.). Wiley-Blackwell. 
[13] Lin, Y.T., W. Yu-Ping, W. Fu-Der and F. Chang-Phone, 2015. Community-onset Klebsiella pneumoniae 

pneumoniain Taiwan: clinical features of the disease and associated microbiological characteristics of 
isolates from pneumonia and nasopharynx, frontiers in microbiology, 6: 122. 

[14] Bennett, J.E., D. Raphael, M.J. Blaser, 2009. Mandell, Douglas, and Bennett's Principles and Practice of 
Infectious Diseases. 7th ed. Churchill Livingstone, An Imprint of Elsevier. 

[15] McLuckie, A., 2009. Respiratory Disease and its Management. New York: Springer. p: 51. 
[16] Nair, G.B., M.S. Niederman, 2011. Community-acquired pneumonia: an unfinished battle. The Medical 

clinics of North America. 95(6): 1143-61. 



242                                                                  Hind Hamid Alammiri,  et al, 2016 
Advances in Environmental Biology, 10(5) May 2016, Pages: 237-242 

 

[17] Neuhauser, M.M., R.A. Weinstein, R. Rydman, L.H.  Danziger, G. Karam and J.P. Quinn, 2003. Antibiotic 
resistance among gram-negative bacilli in US intensive care units: implications for fluoroquinolone use. 
JAMA; 289: 885-8. 

[18] National Committee for Clinical Laboratory Standards (NCCLS) 2002. Performance standards for 
antimicrobial susceptibility testing, 12th informational supplement. Approved standard M100-S12-National 
Committee for Clinical Laboratory Standards, Wayne, Pa. 

[19] Prince, S.E., K.A.  Dominger, B.A. Cunha and N.C. Klein, 1997. Klebsiella pneumoniae pneumonia, Heart 
Lung, 26(5): 413-7. 

[20] Sharma, S., B. Maycher and G. Eschun, 2007. Radiological imaging in pneumonia: recent 
innovations. Current Opinion in Pulmonary Medicine. 13(3): 159-69. 

[21] Singh, V. and S. Aneja, 2011. Pneumonia — management in the developing world. Paediatric respiratory 
reviews, 12(1): 52-9. 

[22] Snydman, R.A., P.L. Bowden and R. David, 2010. Transplant Infections. (3rd  ed.). Philadelphia: Wolters 
Kluwer Health/Lippincott Williams & Wilkins.  

[23] Todar, K., 2015. Todar's Online Textbook of Bacteriology. 
[24] Lewis, K., 2001. Riddle of biofilm resistance. Antimicrob. Agents, Chemother., 45: 999-1007. 


