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EVALUATION OF THE SAFETY OF MULTIPLE INTRAMUSCULAR DOSES OF KETOPROFEN IN BEARDED DRAGONS (POGONA VITTICEPS)
Laura Martinelli 
Abstract: Cyclooxygenase (COX) 1 has been shown to increase significantly in inflamed ophidian skin and chelonian muscles. Nonselective COX-1 and COX-2 inhibitors, such as ketoprofen, could therefore reduce inflammation more effectively than preferential COX-2 inhibitors in reptiles. The objective of this study was to evaluate potential adverse effects of ketoprofen in bearded dragons (Pogona vitticeps). Thirteen adult bearded dragons were divided into three groups receiving daily intramuscular injections for 14 days in a blinded randomized study design. Group 1 (n = 5) received saline, Group 2 (n = 4) received ketoprofen at 2 mg/kg (diluted 1:10 with saline) and Group 3 (n = 4) received ketoprofen at 20 mg/kg (undiluted). Biochemical values, fecal occult blood (FOB) tests, and blood clotting time were assessed before and after the 2-wk treatment. Renal, digestive, hepatic, and muscular histopathology was evaluated. Clinically, injection-site reactions were noted in Group 3 only (n = 1/4). No other clinical adverse effects were detected. No changes were detected in plasma biochemical values and clotting times before and after treatments, nor were changes detected between control and treatment groups. No lesion associated with ketoprofen toxicity was detected on histologic examination of the kidney, liver, and gastrointestinal tract. Lesions of muscular necrosis at the injection sites were of higher magnitude in Group 3 compared to Group 1. In conclusion, daily intramuscular administration of diluted ketoprofen at 2 mg/kg for 14 days did not cause adverse effects in a small number of bearded dragons, whereas severe muscular necrosis was detected at 20 mg/kg.

Key Points:
· Previous studies evaluating COX expression in reptiles show increases in COX-1 in inflamed tissues, so non-selective COX inhibitors (ketoprofen) may be more effective at controlling inflammation than selective COX inhibitors
· Severe muscular necrosis observed at injection site in all individuals in the 20 mg/kg ketoprofen group 
· Results suggest that ketoprofen should be diluted for IM administration, regardless of dose 
· Reminder that reptilian kidneys contain only thousands of nephrons as compared to mammalian kidneys which have millions of nephrons

Take Home Points: 
· Administration of ketoprofen at 2 mg/kg IM diluted 1:10 with saline once daily for 14 days did not cause adverse effects.
· Absence of renal and hepatic adverse effects with 20 mg/kg once daily for 14 days suggest wide therapeutic margin for ketoprofen in bearded dragons.
· Severe muscle necrosis with 20 mg/kg suggests that repetitive use of the high dose undiluted ketoprofen can be irritating for muscular tissues.
____________________________________________________________________________________
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SAFETY OF MULTIPLE-DOSE INTRAMUSCULAR KETOPROFEN TREATMENT IN LOGGERHEAD TURTLES (CARETTA CARETTA)
Laura Martinelli 
Abstract: Sea turtles are frequently presented for rehabilitation with injuries for which analgesic treatment is warranted. Ketoprofen is a nonsteroidal anti-inflammatory drug (NSAID) widely used in clinical veterinary medicine for musculoskeletal pain relief. Pharmacokinetics of 2 mg/kg IM have been studied in loggerhead sea turtles (Caretta caretta) as a single and a repeated dose q24hr for 3 days. Safety of longer term administration has not been performed, however, and NSAID use carries a risk of potential complications, including gastrointestinal ulceration, kidney damage, and bleeding. The objective of the current study was to determine the effects of a 5-day course of ketoprofen on thromboelastography (TEG) and hematological (including thrombocytes) and plasma biochemical analytes in loggerheads. A secondary objective was to determine 24-hr trough concentrations of ketoprofen after 5 days of treatment. Eight loggerheads were treated with ketoprofen 2 mg/kg IM q24hr for 5 days, and TEG, hematology, and plasma biochemistry panels were performed before and at the conclusion of treatment. Eight controls were treated with an equivalent volume of saline intramuscularly. Virtually no changes were detected before and after treatment or between treatment and control groups in any of the 24 endpoints evaluated, and marginal differences were not considered clinically relevant. Plasma ketoprofen concentrations after 5 days of treatment indicated no accumulation over that duration. Ketoprofen at 2 mg/kg IM q24hr for up to 5 days in loggerheads appears safe with respect to blood clotting and blood data, although other potential effects were not evaluated.

Key Points:
· Studies in box turtles and ball pythons show evidence that COX-1 is induced in inflamed tissues, making a non-selective COX inhibitor, such as ketoprofen, more efficacious in reptiles
· Reagents have been produced to make TEG possible in sea turtles
· Reduced clotting function has been seen in cold stunned turtles
· TEGs showed no significant differences at either time point (before or after treatment)
· No sig differences in hematology or biochemistry either
· Whole blood was used in this TEG protocol because NSAIDs affect hemostasis by inhibiting platelet activation, which is the reptilian thrombocyte equivalent
· Plasma ketoprofen concentrations after the five doses were like previously published values after three doses, suggesting the accumulation does not occur after 5 days of daily administration. 
Take Home Points: 
· Ketoprofen administered IM at 2 mg/kg q 24 x 5 days had no effect on hemostasis, hematology, biochemistry, or clinical appearance. 
· No bioaccumulation noted after 5 days at this dose.
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1. In a recent study evaluating minimum alveolar concentration (MAC) sparing effects of opioids in tegus (Salvator merianae), which combination of opioid and inhalant anesthetic showed a significant reduction in MAC?

A. Butorphanol-sevoflurane
B. Morphine-sevoflurane
C. Morphine-isoflurane
D. Butorphanol-isoflurane
E. Hydromorphone-isoflurane

Answer: B. Morphine-sevoflurane – administration of morphine reduced sevoflurane MAC by ~22%. Based on study design, no inference can be made with respect to the existence of an analgesic-MAC relationship. Rather, MAC may have been influenced by synergistic effects between anesthetics and CNS depressants, which may or may not have analgesic properties. Regardless of the nature of sparing effect, decreased MAC strengthens relevance in clinical practice.
· Previous studies showed morphine, but not butorphanol provides antinociception in this species.
· Of note (likely disqualifying this as a true boards question, but good for study) combinations of butorphanol- , hydromorphone- and isoflurane- were not evaluated against morphine-sevoflurane in the present study.

2. In a recent study evaluating minimum alveolar concentration (MAC) sparing effects of morphine administration in tegus (Salvator merianae) maintained on sevoflurane, which monitoring parameter was notably lower in the animals administered morphine?

A. Mean arterial blood pressure
B. Esophageal temperature
C. Heart rate
D. Respiratory rate 
E. End-tidal carbon dioxide

Answer: D. Respiratory rate – low respiratory rate (<2 brpm) in 2 tegus given morphine led to likely increased time for ET tube placement. RR should range from 15-25 brpm in similarly sized physically restrained tegus. Further studies are warranted to assess effects of morphine on respiratory function in tegus.
· Of note, side-stream sampling was to a gas analyzer to assess sevoflurane MAC but ETCO2 was not reported as a monitoring parameter in the present study.
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3. In a study evaluating neuraxial administration of morphine in inland bearded dragons (Pogona vitticeps), what was the main finding with regards to analgesic effect?

A. Neuraxial morphine resulted in moderate respiratory depression in a majority of treated lizards.
B. Neuraxial morphine administration showed inconsistent efficacy in some treated individuals.
C. Neuraxial morphine provided no significant difference in pelvic limb withdrawal latencies compared with lidocaine alone.
D. Neuraxial morphine produced regional antinociception for at least 12 hours without clinically relevant adverse effects.
E. Neuraxial morphine caused motor blockade that persisted beyond 24 hours in a majority of treated animals.

Answer: D. Neuraxial morphine produced regional antinociception for at least 12 hours without clinically relevant adverse effects.


