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Heat injury-induced drop of the noxious heat threshold measured with an
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Abstract

Conventional thermonociceptive tests are based on measurement of the latency of nocifensive reactions evoked by constant, suprathreshold
heat stimuli. In the present study, a novel, increasing-temperature water bath was developed for determination of the noxious heat threshold
temperature of lightly restrained conscious rats. One of the hindpaws of a rat was immersed into the water bath whose temperature was increased
from 30 °C at a rate of 24 "C/min until the animal withdrew its hindpaw from the water. The corresponding bath temperature was considered as
behavioural noxious heat threshold. The heat threshold of untreated rats was 43.5=0.4 °C (n=10) and was reproducible upon repeated
measurements at intervals of 10 min for 60 min. Thermal hyperalgesia was induced by mild heat injury (51 °C water for 20 s) which led to a 7—
8 °C decrease of the noxious heat threshold. Thermal hyperalgesia was detected at least for 60 min after heat injury. Morphine, diclofenac,
ibuprofen and paracetamol administered intraperitoneally 20 min after heat injury dose-dependently inhibited the drop of heat threshold with
minimum effective doses of 0.3, 0.3, 10 and 30 mg/kg, and EDs; values of 0.5, 3, 18 and 100 mg/kg, respectively. Thermal hyperalgesia was also
decreased by intraplantar treatment with morphine (10 pg), diclofenac (10 pg) or ibuprofen (100 pg). In conclusion, the mild heat injury-induced
drop of the noxious heat threshold measured with the increasing-temperature water bath is a novel thermal hyperalgesia model highly sensitive to

both opioid and non-opioid analgesics upon systemic or local administration.
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1. Introduction

Conventional methods for the study of thermonociception in
conscious animals (hot plate, tail flick, plantar test) measure the
latency of nocifensive (pain-avoiding) behavioural reactions
evoked by heat stimuli of suprathreshold intensity (for review
see Le Bars et al., 2001; Siddall and Munglani, 2003). A
disadvantage of these methods is that latencies may vary upon
repeated measurements due to habituation or sensitization (for
review see Le Bars et al., 2001). In electrophysiological studies,
however, threshold temperatures for the activation of nerve
fibers or ion channels are routinely determined. Furthermore, in
human psychophysical experiments noxious heat sensitivity is
also typically assessed by determination of the heat pain
threshold, i.e. the lowest temperature that evokes pain. Thresh-
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old determination is a widely employed principle in methods for
assessing mechanonociception such as the Randall-Selitto test.
However, measurement of the noxious heat threshold has not
been introduced as a routine approach in animal studies (Le
Bars et al., 2001; Siddall and Munglani, 2003 ), most probably
owing to technical difficulties.

The first published implementation of noxious heat threshold
measurement dates back to about 20 years ago when Szolcsanyi
(1985, 1987) determined the approximate noxious heat thresh-
old of rats by immersing one of their hindpaws into a
thermostatic water bath whose temperature was increased
stepwise by 1 °C at a time until the animal withdrew its paw.
This approach was suitable to reveal the heat-desensitizing
action of high capsaicin doses, a phenomenon for which
contradictory data had been obtained with latency measure-
ments (Szolesanyi, 1976; Obal et al., 1979; Hayes and Tyers,
1980; Gamse, 1982; Bittner and Lahann, 1984). The exact heat
threshold could be determined by the development of the
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