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ABSTRACT 

 
 

 Staphylococcus aureus (S. aureus) is widely distributed in animal population intended for meat 

production. It is an opportunistic pathogen, which causes multiple skin infections, deep and 

septicaemia in animals and humans through food and interspecies contact. In this study, two 

methods were compared to estimate S. aureus microbial load in rabbit carcasses. Sampling was 

undertaken in the sacrifice area of a family production farm in Toluca Valley. Three samples with 

three repetitions were tested by one of the following methods: in method A (MA) an area of 2.5 

X 2.5 cm was delimited in four zones of the carcass, in which a swab was scrubbed vertically and 

horizontally. Swabs were placed in 10 mL 2% peptone water. In method B (MB), the carcass was 

washed in 400 mL of peptone water, from which 30 mL were taken.  Baird Parker agar plates 

were inoculated and placed at 37°C for 48 hrs. to determine S. aureus microbial load in colony 

forming units (CFU). Results for MA were 4.8X10-4 UFC/cm2 and MB 5.0X10-4 UFC/mL (P > 

0.05). There was no statistical difference within methods to estimate carcass microbial load, 

therefore suggesting the use of superficial sampling due to accesibility.  
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Introduction 

Staphylococcus aureus is pathogenic for humans and animals (Morales and Ruiz, 2005). It 

colonizes skin, infects wounds, contaminates medical-surgical material, with the possibility of 

producing superficial and deep infections, sepsis and septic syndrome (Díaz et al., 2006). In 

animals it may cause chronic skin infections an mastitis as well (Viana et al., 2011), and may 

contaminate meat and other foods from animal origin (López et al., 2011). Foodborne diseases 

are a priority in public health; foodborne intoxications caused by S. aureus (Jordá et al., 2012) 

are usually atributted to enterotoxin producing strains (SEs), which may be isolated from milk, 

milk products, meat and meat products (Velázquez, 2005). Carcasses contaminated with S. 

aureus may be carriers of foodborne infections, due to deficient hygiene and sanitary quality 

during sacrifice and meat handling (Hernández et al, 2007). S. aureus contaminates meat via 

surfaces, equipment and tools because of its capacity for environmental and food workers’ skin 

colonization. S. aureus in meat is frequently related to human and environmental contamination 

(Yasser et al., 2009). In rabbits, S. aureus is responsible for several infectious processes, 

nevertheless, it is also frequently isolated from apparently healthy people, producing 

staphylococcosis which affects a limited number of animals by low virulence strains. Another 

type of infection is caused by high virulent strains which can infect a large number of animals 

and disseminate to other communities (Rodríguez et al., 2004, Peton and Le Loir, 2014). S. 

aureus in contaminated food tend to be frequent in underdeveloped countries causing food 

intoxications and community and epidemic acquired infections related to animal and food origin 

strains (Morales and Ruiz 2005, López et al, 2011). Treatment of diseases caused by S. aureus 

represent important expenses to the countries’ health services (Hernández et al., 2007). 

Prevention of foodborne diseases related with S. aureus involve microbiological count evaluation 

of the carcass, process and products, to decrease food contamination and health risk (Directive 

64/433/EEC; SENASICA, 2010; Manual de procedimientos, 2004). The objective of this study 

was to evaluate washing and surface sampling in rabbit carcasses from family slaughterhouses, to 

determine the microbial load by S. aureus.  
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Material and Methods 

 

Rabbit carcasses were randomly chosen from the sacrifice line in a family type slaughterhouse in 

a farm from the Toluca Valley. Three samples with three repetitions were taken for the following 

methods: MA carcass superficial sampling and MB carcass washing. In MA, samples were taken 

from regions proposed by European Communities (Directive 64/433/EEC 2001), in which the 

surface sampling template was modified to 2.5 x 2.5 cm. A sterile swab moistured in 2% peptone 

water for 5 seconds was rubbed ten times vertically and horizontally. Samples were refrigerated 

at 4°C until studied in the laboratory (NOM-109-SSA1-1994). MB was undertaken using the 

Guatemaltecan Procedure Manual (2004), in which it is stated that the carcass is introduced in a 

sterile 30X45 cm plastic bag with 400 mL. 2% peptone water. The closed bag was swayed and 

inverted at least 30 times per minute to wash the carcass. Thirty mL of this washing solution were 

placed in a sterile container and the sample was refrigerated under the same conditions as the 

other one. For CFU S. aureus counting in plates, the method described in NOM-115-SSA1-1994 

was used. 1 mL was taken from MA transport solution after homogeneization. Serial tenfold 

dilutions were prepared (NOM-109-SSA1-1994), from which 0.1 mL of dilutions 10-1 to 10-6 

were cultured in Baird Parker agar and incubated at 37°C for 24 h. Characteristic S. aureus CFU 

were counted. Total count was estimated using the following formulae: UFC/cm2 = (N*F/A) * D  

and UFC/mL = Number of counted colonies x Dilution factor / mL of the cultured simple 

(Manual de procedimientos, 2004). Results were evaluated using analysis of variance in a random 

design with two treatments and three repetitions per treatment (p < 0.05). 

 

Results and Discussion 

Results for the sampling methods used for microbiological carcass counts were: MA 4.8X10-4 

UFC/cm2 y en MB 5.0X10-4/mL y (p > 0.05). When comparing both methods, CFU numbers 

were similar. Statistically, there was no difference between both methods for evaluating 

contamination in rabbit carcasses. Nevertheless, this study suggests that surface sampling may 
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represent an accesible way for estimating microbial load in sanitary screening of family 

slaughterhouses. MB, which is used for sampling hens, might be inconvenient due to bigger 

volume handling (Manual de procedimientos, 2004). S. aureus is an important pathogen that 

should be evaluated in rabbit carcasses due to potential risk of animal origin strains that could 

contaminate foods when processing meat, and derivate in foodborne intoxication and infections 

by MRSA strains in human population (López et al., 2011). This agent is sanitarily important in 

public health due to strain diversity that may carry risk factors for human health. 

 

Conclusion 

 

It is concluded that MA method may be used for screening microbiological contamination by S. 

aureus in rabbit carcasses from family slaughterhouses. 
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