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Abstract
Project Code: RMU4980049
Project Title: Mechanisms of dental pain in normal and inflamed pulp in man

Investigator: Dr. Noppakun Vongsavan
E-mail Address: dtnvs@mahidol.ac.th
Project Peroid: 20" July 2006- 19" July 2009

The first series of experiments was aim to determine the relationship between pain
intensity and the rate of fluid flow through dentine in human subjects. Alternatively, the
objective of these experiments was to proof so called “Hydrodynamic hypothesis of
dentine sensitivity” in man. The experiments were carried out on 16 premolars in 13
human subjects (aged 15-25 yrs.). Dentine was exposed at the tip of the buccal cusp,
etched with acid and covered with saline. A series of 5 s hydrostatic pressure stimuli
between 400mmHg above and 400mmHg below atmospheric were applied to the dentine,
in steps of 50mmHg. The subject indicated the intensity of any pain produced on a visual
analogue scale (VAS). The fluid flow through dentine during application of the same
stimuli was measured in vitro within 3 hours after tooth extraction. Results: The median
pain threshold with negative (subatmospheric) stimuli was -125mmHg and, with positive
pressure stimuli, 200mmHg, which corresponded to dentinal fluid flow rates of
3.29nL/s/mm? and 5.75nL/s/mm?, respectively. Both the median pressure and the mean
rate of flow at threshold with negative pressures were significantly lower than with
positive pressures. The curves relating VAS score to stimulus intensity were similar with
both negative and positive pressures. Conclusion: The sensory transduction mechanism for
pain in human teeth is more sensitive to outward than inward flow through dentinal
tubules. The difference in sensitivity was however much less than that of the
hydrodynamic receptors in the cat, which respond very much more strongly to negative
than positive pressure stimuli. The second series of experiments was aim to determine the
effects on the sensitivity of exposed dentine to cold that are produced when dentine is
etched to remove the smear layer and when the tubules are blocked again with calcium
oxalate. Separate in vitro observations were made on the effects of these procedures on
fluid flow through the dentine. The experiments were carried out on 24 premolars in 17
subjects. Dentine was exposed at the tip of the buccal cusp and cold stimuli were applied
by placing the tip of an ice stick on the cavity floor for 5 seconds under the following
conditions: before etching the dentine, after etching, and after oxalate treatment. The
subject indicated the intensity of any pain produced on a visual analogue scale (VAS).
Fluid flow through the dentine was recorded under similar conditions in 8 of the teeth in
vitro. Results: The mean VAS score produced by the ice before etching was 21.3+19.5
(s.d.) mm. This increased significantly to 85.4+15.6 mm after etching (P<0.01). After
oxalate treatment, it decreased significantly to 8.5+13.3 mm. The corresponding mean
rates of fluid flow through dentine were 2.15+1.02, 1.55+0.84, and 2.29+1.28 nL/s/mm?
exposed dentine, respectively. The mean after etching was significantly less than the other
two values (P<0.05).Conclusion: If the pain was due to hydrodynamic receptors, their
sensitivity to dentinal fluid flow changed when the tubules were opened or closed.
Alternatively the pain was produced by receptors sensitive to some other change produced
by the cold stimuli, such as specific cold receptors.
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