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Detection of Escherichia coli with Extended Spectrum beta-Lactamase Activity from Poultry Products Sold in Abakaliki Metropolis
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ABSTRACT

This study was carried out to evaluate the incidence of extended spectrum beta-lactamase producing E. coli in poultry meat sold in retail outlets in Abakaliki metropolis. E. coli producing ESBL were identified using the modified double disc diffusion method with clavalanate and cephalosporin. Out of 72 bacteria isolates from 35 different poultry meat retail outlets,16 (22%) were E. coli 9 isolate showed evidence of ESBL production as indicated by resistance to cephalosporin i.e. ceftriaxone and ceftazidime while 7 were negative for ESBL production. There is need to monitor the influx of poultry meat into the country to avoid the out break of highly resistant bacteria into the public health sector.
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INTRODUCTION  


Contamination of food and meat by bacteria has become a major source of infection to human population. Several epidemic outbreaks have resulted from contaminated food or meat products. Poultry product being a major source of protein has become a subject of bacteria contamination leading to outbreak in human population. Lailler et al in 2002 isolated Salmonella spp from poultry meat, pork and beef in France. (6) Also in 2009 Messaudi et al isolated different type serotype of Salmonella from pork in Belgium. In the same 2009, Messaudi et al isolated Klebsciella Spp and Enterobacter Spp from chicken, beef, sheep and pork (6). Also in Nigeria Enabulelei and Uraih isolated Escherichia coli from meat, and vegetable sold in Benin City in Nigeria (1) these bacterial agents are known to cause disease in humans and their so isolation from meat product pose great threat to human population.


The use of antibiotic as animal feeds and as growth factors has added another dimension to the whole specter. This is because the use of antimicrobial agent in any environment creates pressure that favors the selection of antibiotic resistant pathogens. Centre for Disease Control (CDC 2000) has released several reports on the increasing prevalence of resistant pathogens arising from livestock (8) .The practice of 
giving antimicrobial to livestock for preventing and treating disease as well as promoting growth has become important factor in the emergence of antibiotic resistant bacteria (4) Most infections from antimicrobial resistant bacteria is acquired from 
contaminated meat or meat product. Chan and Obegbunan in 2007 reported the presence of extended spectrum beta-lactamese- producing from chicken sold in Enugu State, Nigeria (2).

Materials and Methods:

A total of 200 sample of chicken were randomly purchased from deferent retail outlets in Abakaliki Metropolis.
Isolation:-

The chicken parts were homogenized in a sterile mortar and Lg of homogenate samples were suspended in 9 ml of sterile water. Serial dilution of up to 109 were made and 0.2 ml of each were plated on already prepared media and incubated at 37 0c for 24 hours.

Media Preparation.
Maconkey agar and Muellar-Hinton agar were prepared according to manufacturer’s instruction. Specifically 4.8 g and 5.0 g of each were weighed and dissolved in 100 ml of distilled water in 250 ml conical flask. These were sterilized by autoclaving at 121 0c 
for 15 min. It was allowed to cool to 45 0c and 20 ml of each was dispensed into Petri dishes and these were allowed to gel and solidify. 

Identification of Bacterial Isolates

Morphological characteristics of bacterial colonies were observed and mixed colonies were purified by restreaking in a fresh Maconkey agar. Pure samples were selected for 
gram staining reaction and biochemical testing. Biochemical and morphological characterization was carried out using standard procedure as described in Bergey’s Manual of Determinative Bacteriology (9).

  Sensitivity Testing: In vitro susceptibility test of bacteria isolates from poultry meat to various antimicrobial agents were determined using Kirby-Baurer method. The test organisms were grown on Mueller –Hinton broth for 18-24 hours at 37 0c, to a suspension of equivalent to 0.5 Macfarland turbidity standards. This was inoculated on the surface of Muellar –Hinton agar plates and allowed for 15 minutes to diffuse. Each multi disc was placed on the surface of the inculcated agar using sterile forcep. The plates were incubated for 24 hours at 37 0c. The diameter of zone of inhibition were measured. 

Detection of ESBL Producing E. coli: This was carried out based on their resistance to cetotaxime and ceftazidime using a modified double disc test method. In this procedure a combination of antibiotic disc containing Amoxicillin 20 (g and clavulinic 
acid 10 (g were placed at the centre of Muellar-Hinton agar plate inoculated with pure culture of E. coli, after which single disc of cefotaxime, ceftazidime, aztreonam and cefpodoxime were placed singly at 15 mm from the centre disc. This exercise was repeated in several other plates, using different E. isolates and the plates were incubated at 370c for 24 hours. The zone of inhibition were measured and recorded. E. coli producing ESBL were detected if there were up to 5mm increase in inhibition diameter that is over and above that found in combination disc placed at the centre

Results:

A total of 72 bacteria were isolated from chicken meat sold in Abakaliki metropolis. Out of this number 16 E. coli, constituting about 22% of the total isolates. The result of this work is presented below.

Table 1: Spectrum of Bacteria Isolated From Poultry Meat

	Organism 
	Number of isolates (%)

	S. aureus
	12 (16.7)

	E.coli
	16 (22.2)

	Salmonella typhi
	22(31)

	Psendomones spp 
	12(16.7 )

	Bacillus spp

Total 
	10 (10.9)

72 (100)


Table 2.  Zone diameter of ESBL producing E. coli 

	Antimicrobial 
	Average zone diameter (mm)

	CTX
	9

	CAZ
	15

	ATM
	16

	CPD
	6

	AMC
	14


CTX-cefotaxime, CAZ-ceftazidime, ATM-Azetreonam,

CPD-cefpodoxime, AMC-amoxycilin /clavulanic acid.

Discussion:

 The result clearly indicates that most of the poultry meat marketed in retail outlets in Abakaliki Metropolis are contaminated with several bacteria organisms. This is an agreement with work done earlier by other researchers (1,2). 

Being that as it may, it also indicates that E. coli is significantly occurring at 22 % of the total isolates. E. coli producing ESBL were also detected in significant number (9 out of 16 isolates) and this has a lot of implication in the consumption of chicken by the public. There is a very high tendency and the possibility of transmission of bacterial to human due to poor preparation. Several cases of epidemic spread arising from food or meat source has been reported in many parts of the state (2). The dissemination of ESBL producing E. coli will therefore pose a public health 
problem due to the difficulty in treating such organisms. The spread of ESBL producing E. coli from meat source is dangerous and may not be unconnected with 
the use of several antibiotics as supplements in feeds and as growth factor. The finding suggests the need for public health workers in Abakaliki to monitor the sales and preparation of chicken in the area. There should also create public health awareness to the dangers associated with poor hygienic preparation and storage of poultry meat.
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