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Introduction and objectives
The selection pressure exerted by antibiotics, used in livestock production for the prevention and treatment of diseases, can cause the emergence of antimicrobial resistance, not only in pathogenic bacteria, but also in commensal bacteria. Especially the commensal flora of the gut represents a reservoir of antibiotic resistance genes which may be passed to pathogenic and/or zoonotic bacteria (Barbosa and Levy, 2000; Schwartz et al., 2001). In order to evaluate the importance of the porcine intestinal flora as antimicrobial resistance reservoir, a cross-sectional field trial was conducted in which the degree of tetracycline resistance in lactose-positive enteric coliforms (LPEC) was determined in fattening pigs of different age categories. 

Materials and Methods

Fifty pig herds were randomly selected from the Belgian farm animal identification and registration database (Sanitel). These herds fulfilled three criteria: 
(a) closed or semi-closed, 
(b) located in the most dense pig areas (West- and East-Flanders) and 
(c) at least 150 sows and 600 fattening pigs. 
Between March and October 2003, all farms were visited on a single occasion. During the visit, a questionnaire to register the antibiotic use was filled in and faecal samples were collected from fattening pigs of three different age categories: 10 ± 2 weeks, 18 ± 2 weeks, 26 ± 2 weeks. In each age category, 16 pigs (4 pens, 4 animals per pen) were randomly selected for sampling. 
In the laboratory, faecal samples of each pen were pooled. From the pooled sample, one gram was taken and subsequently suspended in 9 mL of phosphate buffered saline. The quantification of sensitive and resistant LPEC was done by means of an agar dilution procedure. Therefore, two series of six tenfold dilutions were plated on two media: (a) MacConkey agar N° 3 (Oxoid) without antibiotic, and (b) MacConkey agar N° 3 (Oxoid) with 16 µg/mL oxytetracycline (Sigma). The plates were incubated aerobically at 37°C for 24 hours and lactose-positive colonies were counted (Langlois et al., 1978). The breakpoint for oxytetracycline was based on the NCCLS guidelines. 

The degree (%) of resistance in each pooled faecal sample was calculated using the following formula (Langlois al., 1978; van den Boogaard, 2000):
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Differences between age categories and between treated and non-treated pigs were analysed using multivariate linear mixed models with herd as random factor (S-Plus, 2000). Results are presented as mean and 95% confidence interval (95% CI).
‘Treated’ was defined as at least one adminstration of tetracycline, or related compounds, during their life. 

Results and Discussion

The overall results showed that a large number of LPEC (56.9%; 54.9%-59.6%) were resistant to tetracyclines, indicating that resistance to tetracyclines was high in Belgian pig herds. 
In Figure 1, the degree of tetracycline resistance in LPEC between treated and not-treated pigs is compared. 
Figure 1
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Although the treated group had a significant higher degree of resistance, the degree of resistance in the non-treated group was also high (p<0.01). The former was probably due to the intensive use of tetracyclines, mainly oxytetracycline and doxycycline. The latter was probably due to the long persistence of tetracycline resistance at herd level (Barbosa and Levy, 2000).
In Figure 2, the degree of tetracycline resistance in LPEC according to age category and treatment is presented. 

Figure 2
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Although the degree of resistance to tetracyclines was borderline not significantly different between age categories (p=0.08), there was a trend of decreasing resistance as animals grow older. This is in accordance to results of other authors (Mathew et al., 2001). 

This study shows that the intestinal flora of pigs contains a large reservoir of tetracycline resistant LPEC, which can be influenced by treatment and age. If a low level of antibiotic resistance in the intestinal flora of food animals would be considered as a distinguishing quality and safety mark (van den Boogaard, 2000), measures to prevent the emergence of resistance would be appropriate.
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