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Objectives
To investigate the effects of lidocaine, levobupivacaine and ropivacaine on the flare responses to bradykinin and substance P in the peripheral skin of healthy humans.

Methodology
Over the course of four visits, 14 different solutions were injected intradermally, in a randomised order, to four sites on the volar surface of the forearm of each participant. The 0.1-mL injections consisted of bradykinin 20 µg/mL and substance P 1.5 µg/mL, both alone and in combination with lidocaine 5 and 20 mg/mL, levobupivacaine 1.25 and 7.5 mg/mL, and ropivacaine 2 and 7.5 mg/mL. Microvascular skin blood flow changes in response to the injections were measured for 30 min using laser Doppler imaging.

Number of patients planned
10

Number of patients analysed
10

Diagnosis and inclusion criteria
Healthy, male non-smokers, aged 19 to 24 years, with no personal history of hypertension, diabetes, hypercholesterolaemia or hypersensitivity to amide local anaesthetics.

Test product dose
Bradykinin 20 µg/mL
Bradykinin 20 µg/mL + lidocaine 5 mg/mL
Bradykinin 20 µg/mL + lidocaine 20 mg/mL
Bradykinin 20 µg/mL + levobupivacaine 1.25 mg/mL
Bradykinin 20 µg/mL + levobupivacaine 7.5 mg/mL
Bradykinin 20 µg/mL + ropivacaine 2 mg/mL
Bradykinin 20 µg/mL + ropivacaine 7.5 mg/mL
Substance P 1.5 µg/mL
Substance P 1.5 µg/mL + lidocaine 5 mg/mL
Substance P 1.5 µg/mL + lidocaine 20 mg/mL
Substance P 1.5 µg/mL + levobupivacaine 1.25 mg/mL
Substance P 1.5 µg/mL + levobupivacaine 7.5 mg/mL
Substance P 1.5 µg/mL + ropivacaine 2 mg/mL
Substance P 1.5 µg/mL + ropivacaine 7.5 mg/mL

Duration of treatment
Single intradermal injection of each over the course of 4 weeks.

Reference therapy
None

Primary endpoint
Change in microvascular skin blood flow.

Statistical methods
The area under the response curve (AUC) with respect to baseline flow was calculated for each 30-min response.

The non-parametric Friedman test was used to test the effects of the local anaesthetics on the responses to bradykinin and substance P, while multivariate analyses were used to determine differences between the effects of the local anaesthetics used and between the different doses.

Results
Co-injection of a local anaesthetic reduced the total cumulative skin blood flow response to bradykinin by 30 to 40% (p=0.001), but there were no significant differences in this effect between the anaesthetics (p=0.302) or between analgesic and anaesthetic doses (p=0.336).

Similarly, the total cumulative response to substance P was significantly reduced by co-injection of a local anaesthetic (p<0.001), and there were no significant differences in this effect between the anaesthetics (p=0.110). However, higher (anaesthetic) doses of local anaesthetic did reduce the flare response to a greater extent than did lower (analgesic) doses (p<0.001).

Conclusion
Clinically relevant concentrations of the local anaesthetics lidocaine, levobupivacaine and ropivacaine all attenuated the cutaneous microvascular flare responses to bradykinin and substance P in healthy male volunteers. Local anaesthetics may therefore be useful in the suppression of inflammation and the prevention of postoperative hyperalgesia.
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