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Abstract

Painful procedures are routinely performed on cattle and the use of analgesia can abate this
pain. Thermal nociceptive threshold (TNT) testing is used to assess pain sensitivity and the
effect that painful conditions and analgesia have on this. However, little work has used TNT
testing in cattle for these purposes. This research was carried out to determine if TNT testing
could be used to assess the effects of analgesic drugs in both pain-free cattle and those that

had undergone liver biopsy.

A carbon dioxide laser was used as the noxious thermal stimulus. In the first experiment, the
effects of an alpha2-adrenoreceptor agonist (medetomidine) and a non-steroidal anti-
inflammatory drug (ketoprofen) were compared with the effect of saline on TNTs of pain-free
cattle. TNTs were measured 20 minutes before treatments were administered, then again at
20, 40 and 60 minutes after treatment. Medetomidine significantly increased the cows’ TNT at
60 minutes post-treatment. This increased TNT may be due to the central analgesic properties

of the drug. Ketoprofen had no effect on TNTSs.

In the second experiment, TNTs were measured to determine if different analgesic protocols
moderated central sensitisation that may have occurred after liver biopsy. Behavioural
observations were also used to assess pain in the post-biopsy period. Cows were assigned into
one of four groups: control (local anaesthetic (LA) + sham-biopsy); LA + biopsy; LA + ketoprofen
+ biopsy; LA + meloxicam + biopsy. TNTs were measured 1 day before liver biopsy was
performed, and once daily on the 3 days post-biopsy. Behavioural observations were made in
the 4 hours after biopsy and on the 3 days post-biopsy. TNTs of biopsied cows did not differ
from sham-biopsy cows. This may be because liver biopsy did not induce central sensitisation,
or because the TNT method used did not reflect localised hyperalgesia. Behaviour also did not
differ between treatment groups. These findings suggest that liver biopsy as it was performed

here does not induce significant pain in cattle.

It is concluded that TNT testing may be useful to investigate the effects of some analgesics on
the acute pain response of pain-free cattle, but it has not been useful in demonstrating central
sensitisation after liver biopsy. Further development and refinement of the methodology is

required in order for this technique to be of future use for similar research in cattle.
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Action potential
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