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Introduction 
An experimental chlorate product (ECP) that 
targets the respiratory nitrate reductase enzyme of 
bacteria such as Salmonella has shown promising 
results in reducing concentrations of these bacteria 
in the gut of food animals (1). Because expression 
of the target enzyme is induced by nitrate, we 
conducted a study to see if short-duration, low 
level nitrate or nitroethane preconditioning would 
enhance the ability of ECP to kill these bacteria. 
 
Materials and Methods 
Finishing pigs, (47.6 ± 5.4, mean ± SD kg body 
weight) were randomly allocated to one of the 
following treatments; basal diet control (n = 6), 1 d 
nitrate preconditioning (n = 4), 2 d nitrate 
preconditioning (n = 6), 2 d nitroethane 
preconditioning (n = 6), ECP alone (n = 6), 1 d 
nitrate preconditioning plus ECP (n =4), 2 day 
nitrate preconditioning plus ECP (n = 6) or 2 d 
nitroethane preconditioning plus ECP (n = 6). 
Sodium nitrate and nitroethane (at 0.01 and 0.4% 
wt/wt, respectively) were supplemented into the 
feed just prior to the feeding of each day’s meals 
(08:00 and 16:00). Preconditioning treatments 
were fed prior to provision of the last day’s meals 
containing 0 or 1% (wt/wt) ECP as indicated. In 
order to enhance our ability to measure effects of 
preconditioning, ECP was fed at half the 
established minimum efficacious dose (1). 
Nitroethane was added as the sodium salt which 
was prepared fresh each day. Pigs were challenged 
per os with 2.0  x 1010 CFU of a novobiocin and 
naladixic acid resistant Salmonella Typhimurium 
6 days before initiation of preconditioning. Pigs 
were euthanized the day after provision of the last 
day’s meal and gut contents were collected for 
cultivation of the challenge Salmonella (1). Log10 
transformations of Salmonella concentrations were 
analyzed for treatment effects by analysis of 
variance and means were separated using the Least 
Significant Difference method.   

 
Figure.  Effect of low level nitrate (NO3) or 
nitroethane (NE) preconditioning on the 
bactericidal activity of suboptimal experimental 
chlorate treatment (ECP). Values are the mean ± 
SD; * denote treatment differences at P < 0.05.  
 
Results and Discussion 
Preconditioning alone or ECP treatment alone (at 
half the minimum efficacious dose) did not reduce 
Salmonella concentrations (Figure). When 
combined, however, the 2-day nitrate 
preconditioning plus ECP treatment reduced (P < 
0.05) Salmonella concentrations in the cecum and 
rectum, with reductions comparable to those 
achieved with double the amount of ECP (1). 
Similarly, 2-day nitroethane preconditioning plus 
ECP reduced gut Salmonella concentrations at 
least 10-fold but significance was achieved only 
for rectal Salmonella concentrations. 
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