Analgesia-withholding in Canadian animal-based
scientific protocols: an exploration of the effects of
postoperative opioid administration on experimental
outcomes in the rat spared nerve injury (SNI) model
Shannon Duffus*, MSc, Nicole Fenwick*, MSc, Gilly Griffin*, PhD, & Jana Sawynok , PhD
†

* Canadian Council on Animal Care • 1510-130 Albert, Ottawa ON, Canada K1P 5G4 • www.ccac.ca
†
Department of Pharmacology • Dalhousie University • Halifax NS, Canada B3H 1X5

The Analgesia-Withholding Survey
• Investigators have the responsibility to minimize pain and distress, which
is challenging in studies where analgesia may compromise experimental
outcomes1,2

Figure 1. Predominant
disciplines in which
animal care committees
(ACCs) received requests
for analgesia-withholding
(August 2008 to August
2009).

• The Canadian Council on Animal Care (CCAC) surveyed animal care
committees (ACCs) to determine the characteristics of analgesia-withholding
in the period from August 2008 to August 2009
• 21% of ACCs received requests for AW; protocols approved accounted for
1.9% of total animal use, affecting 42, 711 animals
• Pharmacological research and models of pain are the most likely studies to
involve AW (figures 1 and 2)

Figure 2. Predominant
models and procedures
for which animal care
committees (ACCs)
received requests for
analgesia-withholding
(August 2008 to August
2009).

Recommendations from the CCAC survey report3
• Pilot studies to assess the effects of analgesics in AW protocols
• Research programs to study the use of novel analgesia where conventional
analgesia is proven to interfere with the experimental objectives

*CFA = Freund’s complete adjuvant

• Guidelines to assist in minimizing pain and distress in research where
analgesia must be withheld

A Sample Pilot Study
• Generating neuropathic pain models often involves extensive tissue manipulation, resulting in pain and inflammation that may be unrelated to the long-term
sensory changes (characteristic of chronic pain) that are of interest4; however, postoperative analgesia is routinely withheld since chronic pain is under study
• Models of neuropathic pain can be used to study preventive analgesia (drug administration in the peri-operative interval that persists beyond what is expected
by its kinetics5)
• A pilot study was set up in conjunction with the primary research study which explored the use of propentofylline (PPF) as a preventive analgesic for
neuropathic pain in the spared nerve injury (SNI) model (figure 4)
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• The pilot study examined potential interference of the PPF effects by postoperative morphine
Figure 5. SNI animals received
propentofylline (PPF) or saline
vehicle (SAL) administration
beginning 1 hour before
surgery and daily for 7 days
postoperatively. Mechanical
allodynia was measured using
the Dixon’s up/down method.
Mechanical allodynia was
reduced in PPF animals after
drug administration had ceased
(*p<0.05).
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Figure 3. The proposed functional unit for the
development and maintenance of neuropathic
pain6. This ‘tetrapartite synapse’ involves
changes to the pre- and post-synaptic neurons
in the spinal cord dorsal horn, and also microglia
and astrocytes which become activated as a
result of nerve injury and contribute to the pain
state6. Propentofylline targets glial activation to
prevent or treat neuropathic pain.
Diagram from DeLeo et al (2006)
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Figure 4. (A) The spared nerve injury
(SNI) model7 to determine the 50% paw
withdrawal threshold and (B) behavioural
assay for mechanical allodynia using the
Dixon’s up/down method.
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Diagrams adapted from Decosterd and Woolf (2000)
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Figure 6. SNI animals were
given propentofylline (PPF)
1 hour pre-operatively and
daily for 7 days postoperatively.
Half of the animals also
received morphine (MOR)
immediately postoperatively
and daily for 3 days to
determine if postoperative MOR
administration interfered with the
preventive anti-allodynic effects
of PPF as measured using the
Dixon’s up/down method.

Results and Discussion
• PPF had preventive anti-allodynic effects in the SNI model (figure 5) which were not occluded or enhanced by postoperative morphine (figure 6)
• The pilot study described provides a potential refinement for the SNI model – while animals were given postoperative morphine to improve the probability
of translating the findings to the clinical setting, it likely also provided the animals with relief from postoperative pain
• Further research should help to optimize analgesic administration in order to minimize unnecessary pain in analgesia-withholding protocols
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