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Health

Pig feed:   of antimicrobial carryover
ment, as found in the colon. There is 
already a substantial amount of resist-
ance observed to chlortetracycline 
(>70%) by both organisms above the 
clinical breakpoint of 56µg/g, when 
400ppm chlortetracycline is used. This 
pattern highlights that therapeutic use 
is far more significant at resistance 
induction than carryover.

Beta-Lactams (Ampicillin/amoxycillin)
Amoxycillin is commonly administered 
in feed at 400ppm for the treatment of 
Streptococcus suis in pigs, which caus-
es meningitis and also arthritis. It is 
absorbed from the gut (approximately 
30%) and potentially substantial quan-
tities can pass down into the colon 
contents. No published data was avail-
able on gut concentrations, so a ‘worst 
case’ scenario of 70% was used in the 
calculations. It may also concentrate in 
the colon and be active in this anaero-
bic (no oxygen) environment.

It was found that amoxycillin concen-
trations in the colon could exert an 
effect on a number of susceptible iso-
lates of both E. coli and C. coli, provid-
ing there is no major binding or exten-
sive breakdown of the drug on its pas-
sage down the intestine, like ordinary 
penicillin. The small intestine concen-
tration at the 3% carryover could also 
have a minor impact.

Aminoglycosides  (Neomycin/
Kanamycin)
Neomycin was commonly used at 
220ppm for the control of post-wean-
ing diarrhoea in piglets, caused by 
E. coli. It is very similar in its mode of 
action and resistance development to 
Kanamycin, which was used in Maran 
(2010). It is poorly absorbed from the 
gut (<10%) so a figure of 90% is used 
in the model. It does not take into 
account any breakdown or binding in 
the gut. It is not active in an anaerobic 
environment so small intestine contents 
concentrations are probably more rep-
resentative.

The small intestinal contents concen-
tration would have no expected effect 

against E. coli, at a 3% carryover but 
could potentially have quite a marked 
effect on C. coli. However, the inci-
dence of clinical resistance is relatively 
small in comparison with other antimi-
crobials routinely used in pig medicine.

Sulphonamides (Sulphamethoxazole)
Sulphonamides are rarely used on their 
own in pigs but usually in combination 
with trimethoprim. Unfortunately, there 
is no combined MIC data available in 
Maran (2010). Sulphamethoxazole is 
commonly used at 250ppm and is well 
absorbed (90%) so only approximately 
10% will pass down the intestines into 
the colon.

The colon contents and small intes-
tine contents concentrations are well 
below the MICs for both E. coli and C. 

coli. It is therefore considered that 
they will have no effect on selection 
for antimicrobial resistance at a 3% 
carryover.

Macrolides (erythromycin; tylosin)
Erythromycin is used in the Maran 
(2010) report as the representative of 
the Macrolide family, which includes 
the widely used antibiotic Tylosin, for 
the treatment of ileitis caused by 
Lawsonia intracellularis and enzootic 
pneumonia caused by Mycoplasma 
hyopneumoniae. Recent gut concen-
tration data is available from 
Karanikolova and others (2010) adjust-
ing the dose for the right inclusion rate 
of 100ppm, concentrations in the colon 
contents were estimated at 38.2µg/g 
and in the ileum (the terminal part of 

Chlortetracycline  Inclusion level (%) Colon contents Small intestine contents
400 ppm in feed  concentration (µg/g) concentration (µg/g)
 100 56 14

 10 5.6 1.4

 3 1.68 0.42

Table 1. Chlortetracycline colon and small intestine contents concentration at 400 ppm in feed inclusion.

Tylosin 100 ppm in feed Inclusion level (%) Colon contents  Ileum contents 
  concentration (µg/g) concentration (µg/g)
 100 38.2 14.2

 10 3.8 1.4

 3 1.15 0.43

Table 2. Tylosin colon and ileum contents concentration at 100 ppm in feed inclusion.

Antimicrobial Small intestinal  Colon contents Comments
 contents concentration concentration 
 E. coli C. coli E. coli/Enterococci C. coli 
Tetracyclines 0 0 + + Low risk

Amoxycillin + + +++ +++  Modelled

data only – 

needs more work
Neomycin 0 +++ 0 0  Not active in

anaerobic environment

Sulphamethoxazole 0 0 0 0 No risk

Tylosin 0 0 + + Low risk

Key: 0 = no risk; + = low risk; ++ = moderate risk; +++ = high risk

Table 3. Summary chart of the effects of 3% carryover of antimicrobials in feed on commensal and 
potentially zoonotic gut flora of the pig.
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