
Introduction
• Regulations and performance-based standards 

pertaining to animal research stipulate that pain and 
distress must be alleviated or reduced to improve 
the welfare of animals used in scientific studies. 

• Analgesics that are orally self-administered by an 
animal can reduce distress by eliminating handling 
and the potential disruption of the animal’s diurnal 
rhythm4-6.

• One method of providing oral analgesics to 
laboratory rodents is in the drinking water1,5.

• Acetaminophen is a commonly used rodent 
analgesic that is easily obtained and is not a 
controlled substance, though neophobia has 
sometimes been reported1,3.

• Many new gel products are available for rodents that 
can deliver various drugs and nutrients; studies 
have been performed in mice to evaluate the 
preference of self-administered acetaminophen 
consumption in water and/or a gel delivery 
system2,3, but no research has been done to 
evaluate the ingestion of oral medication in gel 
products by rats. 

Objectives

• Objective: Establish whether the rats displayed a 
preference for medicated water, gel, or a 
combination following a surgical procedure.

• Hypothesis: Each delivery system would be 
consumed equally as well and that providing both 
delivery methods (water and gel) would increase the 
likelihood that the animals received a targeted 
therapeutic dose.

Conclusions
• A preference of delivery system was not observed, 

as there was no significant difference among the 
three treatment groups.

• Based on average daily water consumption, it was 
assumed that the rats would consume 38-52 mL of 
water and/or gel per day; each of the three 
treatment groups fell within or exceeded this 
expected range.

• Neophobia did not appear to be a factor in the 
amount of acetaminophen consumed.

• The weights of the rats in each group decreased 
significantly the day following surgery, though all 
three groups showed varying rates of weight gain in 
the 3 days post-surgery, with the AG group gaining 
the least.
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Methods
• Anesthetized male Sprague Dawley rats (n=30) 

underwent a laparotomy using a modified version 
of an established surgical model of postoperative 
pain in rats. 

• Rats were randomly assigned to one of 3 treatment 
groups post-surgery with n=10/group: 
acetaminophen in water (AW), acetaminophen in 
gel (AG), and acetaminophen in water and gel 
group (AWG) (Figure 1). 

• Measurements were taken from the day prior to 
surgery (day -1) to three days post-surgery (days 1-
3). Rats were weighed daily for the duration of the 
study. Water bottles were weighed on days 0 and 3. 
Gel cups were weighed daily, and a new gel cup 
was weighed and placed into the cage daily for rats 
assigned to the AG and AWG groups; the old gel 
cup was also weighed and then discarded daily.

Delivery system for acetaminophen was consumed equally as well 
among the three treatment groups, and all groups exceeded the 

targeted therapeutic dose of 200 mg/kg.

Methods
• The acetaminophen dose provided was calculated to 

fall within the recommended oral dosage range of 110 
to 305 mg/kg for rats5, and the desired concentration of 
the water and gel was 2 mg/mL to achieve a targeted 
dose of 200 mg/kg, which falls within the therapeutic 
range. 

• The amount of water and/or gel ingested in mL per rat 
was then multiplied by the acetaminophen 
concentration in the water or gel to obtain a total 
amount of acetaminophen ingested per animal.

Figure 1. Cage Set Up for Treatment Groups.
Acetaminophen in water group - AW (A). Acetaminophen 
in gel group - AG (B). Acetaminophen in water and gel 
group - AWG (C). 
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Results

Figure 2. Daily average acetaminophen dose per rat in each treatment group by gel and/or water 
consumption (mg/kg; mean ± SEM). AW group is depicted by circles, AG group is depicted by squares, and 
AWG group is depicted by triangles. There was no significant difference in average daily acetaminophen 
dose between the treatment groups.

Future Studies
• In long term studies, it may be beneficial to provide 

both acetaminophen-treated water and gel, as a 
preference was not observed and this may allow 
for an increased rate of weight gain beyond what 
was observed when the rats were provided gel 
alone.

• The gel cups may need to be replaced more 
frequently, i.e. very 12 hours, to prevent the 
possible ingestion of foreign material, as this could 
have deleterious effects on the health and well-
being of the animals and confound data.
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