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Introduction 

Aspirin is widely used in food animal production due 
to the current lack of antiviral drugs, the inexpensive 
cost, and the over-the-counter availability1,2.  There is 
no reported information on dose and concentrations 
achieved in plasma when acetylsalicylic acid or 
sodium salicylate products are administered via water 
medicator systems typically used in swine production 
facilities.   
 
Not only is oral dose and plasma concentration 
information for aspirin scarce, it is documented that 
aspirin can have negative effects on the gastric 
mucosa in swine.  In one study by Rainsford, it was 
reported that aspirin, when given orally at a dose of 
30 mg/kg/day and 200 mg/kg/day, significantly 
reduced mucosal and plasma prostaglandin 
concentrations3.  The study also showed a correlation 
between mucosal damage and a reduction in mucosal 
prostaglandin.  Interestingly, sodium salicylate has 
been shown to be less ulcerogenic then acetylsalicylic 
acid4,5 and while it is a mild gastric irritant, it has a 
cytoprotective effect on gastric damage induced by 
selective cyclooxegenase-2 (COX-2) inhibitors6,7. 
 
Due to the widespread use of aspirin products, lack of 
oral dosage information, and potential harm to the 
animal, it was the aim of this study to determine 
plasma concentrations in swine following water 
administration of sodium salicylate.  
 

Materials and Methods 

The pens from which pigs were to be sampled were 
plumbed with new pipes and equipment from the 
nipple to the fresh water source. No previous 
medication had been administered through the system 
at study initiation. One-half inch internal diameter 
PVC pipe, 5/8” Swan garden hose, Lixit 1/2” nipple 
waterers, and 1/2” galvanized pipes were used.  A 
water sample was taken from the main line supplying 
the room and tested for coliforms, nitrates, sulfates, 
pH and iron.  Treatment pens were plumbed with 
group specific water medicators (HN55 Chemilizer® 
Medicator) and water meters (1” C-700 Kent® Water 
Meter).  The control pen was plumbed with a water 

meter only.  Pens had an average of 16.4 pigs/pen 
and were managed according to the standard 
operating procedures of the facility.   
 
A representative liquid sodium salicylate product and 
a representative liquid acetylsalicylic acid product 
from those commercially available were selected 
(Liqui-Prin® and Aspirin Liquid Concentrate®).  A 
stock solution for each product was prepared that 
assumed a target dose of 10mg of active ingredient 
per kg body weight, an average consumption of 0.145 
L/day (0.55 gal/day), a body weight of 18.18kg (40 
lbs.), and medication rate of 1 part stock solution to 
128 parts drinking water.  These stock solutions were 
placed in the test nursery environment for 24 hours 
and sampled at 0, 8, 16, and 24 hours. The 
concentration of acetylsalicylic acid and salicylate 
was determined by a previously described High 
Pressure Liquid Chromatography (HPLC) 
procedure8. Due to the higher solubility of the sodium 
salicylate product, it was used for the remainder of 
the trial.   
 
Four treatment groups, each consisting of 10 pigs 
(average weight of 18.19 ± 2.75 kg) in a commercial 
production nursery facility received sodium salicylate 
at the following stock solution concentrations: T1 = 
19.4 ppm (0.3 oz/gal), T2 = 38.9 ppm (0.7 oz/gal), T3 
= 77.6 ppm (1.3 oz/gal), and T4 = 155.3 ppm(2.66 
oz/gal).  A fifth negative control group of ten pigs 
received no sodium salicylate (T5= 0 ppm).  The 
treatments were administered for a period of 72 hours 
via a water medicator. Samples were taken from the 
stock solutions at 0, 24, and 60 hours.   
 
Ten pigs were randomly selected from each pen and 
serially blood sampled at 0, 24, 60, and 72 hours after 
treatment initiation. Following the last bleeding, the 
pigs were weighed using an ElectroSampson® digital 
scale.  Weight data was statistically analyzed using a 
one-way analysis of variance.  Plasma salicylate 
levels were measured using HPLC based on 
previously published protocols8,9.    
 
Water disappearance was measured by recording the 
water volume (in gallons) on each of the five water 
meters.  Readings were taken twice daily throughout 
the trial; the specific time of each reading was 



recorded.  This was done as a quality control measure 
to ensure that each treatment group was consuming 
water.  Additionally, to ensure that each group of pigs 
had maintained an adequate hydration status during 
the trial, a hematocrit percentage was determined 
using the 72-hour blood samples for all pigs in the 
trial. 
 
Results 

The water sample from the nursery was tested at 
Iowa State University Veterinary Diagnostic Lab and 
did not reveal significant water quality concerns that 
were known to interfere with the test article. 
  
Under both nursery and laboratory conditions the 
acetylsalicylic acid stock solution, prepared at a 
concentration of 11.2 mg/ml, crystallized while the 
sodium salicylate product remained in solution.  This 
agrees with published solubility data; specifically that 
the solubility of acetylsalicylic acid in water is 3.43 
g/L while the solubility of sodium salicylate in water 
is 999.63g/L10.  The visual difference in solubility 
was correlated by the HPLC analysis that the sodium 
salicylate product retained more active ingredient in 
solution than the acetylsalicylic acid product when 
analyzed by HPLC.  Solubility is defined as the 
amount of a substance that will dissolve in a given 
amount of another substance11 and is dependent on 
the chemical nature of the compound as well as 
temperature and pressure. In this trial both 
compounds were tested under commercial nursery 
conditions and only remixed once daily to simulate 
normal production temperatures, pressures and 
mixing conditions.     
 
Table 1 shows the mean serum concentration 
(µg/mL) (standard deviation in parenthesis) of 
sodium salicylate by treatment and time. The peak 
serum concentrations were observed at 24 hours. 

 
Only liquid aspirin products were included in this 
study due to product availability, widespread use, and 
solubility. The liquid aspirin products currently 
available on the market were compiled and 
compared. At the time of the trial, three companies 
(herein labeled A-C) produced aspirin products. 
Company A produced both an acetylsalicylic acid 
and a salicylate product; company B only 
manufactured an acetylsalicylic acid product and 
company C only manufactured a salicylate product. 
All other products on the market were manufactured 
by company A and sold under various labels. All 
acetylsalicylic acid and salicylate liquid products 
claimed to have the same concentration of active 
ingredient, 120mg/ml and 485.6 mg/ml respectively. 

Therefore, company A’s products were chosen for 
this trial. 
 
During the trial, water consumption among treatment 
groups was documented by recording water meter 
readings and hematocrit analysis was performed on 
blood samples.  There was no significant difference 
between hematocrit data among treatments.  

 
Industry Implications: 

• There are significant differences in the 
solubility of acetylsalicylic acid and sodium 
salicylate products which have an impact on 
product choice depending on the target dose 
in the pig. 

• Sodium salicylate, when given orally 
through a water-medication system, is 
absorbed and reaches measurable 
concentrations in the blood. 

• This study provided information necessary 
to perform a challenge trial for dose 
determination.  

This project was funded by the National Pork Board 
and conformed to Iowa State University Animal Care 
and Use Guidelines. 
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Table 1.  Mean serum concentration (µg/mL) (standard deviation in parenthesis) of sodium salicylate by treatment 
and time.   

T1 = stock solution concentration of 19.4 ppm, T2 = 38.9 ppm, T3 = 77.6 ppm, T4 = 155.3 ppm, T5 = 0 ppm. 
Sample time 

(hrs) T 1 T 2 T 3 T 4 T5 

0 0 0 0 0 0 
24 0.41(0.31) 1.28 (1.03) 1.41 (0.64) 7.22 (2.31) 0 
60 0.17 (0.15) 0.82 (0.77) 0.44 (0.50) 2.66 (2.41) 0 
72 0.27 (0.20) 0.03 (0.07) 1.24 (0.79) 0.62 (0.48) 0 
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