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Fig2. Block diagram of physiological experiment.
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Fig 3. Responses of rapidly adapting units.
a. On type, b. Off type.
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Fig4. Responses of a slowly adapting unit.
Magnitude of the loads were 0.60 N above, 0.20 N below. Higher frequency of
discharge was observed in 0.60 N application.
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Fig5. Responses of the spontaneously active unit.
Silent periods of spontaneous active units were observed both in 0.43 N (above)
and in 0.10 N application (below).
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Table 1. Distributions of maximum sensitivities for slow-
ly adapting units.
“Others” includes the sum of numbers for misiolabial, la-
bial, and distolabial directions.

Directions Control 2days exp. 7days exp. Total
Mesial 2 3 2 7
Mesiolingual 4 3 2 P9
Lingual 2 5 4 E 11
Distolingual 2 0 1 b3
Distal 4 5 1 v 10
Others 5 5 4 ¢4
Total 19 21 14 54

(Number of unit)

Table 2. Means of load thresholds.

Means and the 1st and 3rd quartile values of thresholds
for slowly adapting units.

Stimulations were made toward mesial and distal direc-
tions. Mean difference between control and experimental
groups were assessed by Mann—Whitney U test, P<0.01.

Direction Control 2 days exp. 7 days exp.
Mesial 8.8 20.8%* 18.7**
5.8—11.9 10.3—25.8 9.8—26.0
Distal 9.7 10.5 11.9
4.8—13.4 7.5—12.0 6.5—16.5
Mean

1st—3rd quartile (102N)
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0.3F sk
%%k
z
§0.2r L\b
S
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** P <0.01

Fig 7. Means of load thresholds.

In mesial stimulations, significant increases in
thresholds were observed both in 2 day exp. group
and in 7 days exp. group compared with control
group, while thresholds did not significantly change
with distal stimulations between experimental
group and the control. Bars show 1st and 3rd quar-
tile values.
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Fig8. Dynamic index.
a. Control.
b. 2 days experimental group.
c. 7 days experimental group.
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Fig9. A special type of spontaneous response.
Force stimulation decreased the frequency of the unit.
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ORIGINAL

Responses of periodontal mechanoreceptors before and
after loading the orthodontic force

Keiichiro Okazaki

ABSTRACT : Effects of orthodontic tooth movement on the periodontal mechanoreceptors were investigated. A dis-
tal orthodontic force of 100 g was applied to mandibular canines of the cat for 2 (2 days exp. group) or 7 days (7
days exp. group) using a closed coil spring. At the end of these periods. the alveolar nerve was exposed, cut
centrally, and dissected to form a functional single fiber for the physiological experiment. Unitary discharges from
the single fiber were recorded using a single platinum electrode. The canine was stimulated toward the mesial and
distal directions with stimulative forces from 0.01 N to 0.80 N.

As majority of responses were from slowly adapting units, these units were further investigated. No significant
changes in the latency of responses and in the distribution of maximum sensitivities of receptors were observed be-
tween experimental groups and the control. When teeth were stimulated mesially, significant increases in thresholds
were observed both in the 2 days exp. group and in the 7 days exp. group, compared with the control group.
Thresholds did not change significantly with distal stimulation of the experimental groups and the control. Dynamic
indexes increased slightly with mesial stimulation of the 2 days exp. group. and decreased slightly with distal sti-
mulation of the 7 days exp. group. Extremely high index values of 2 units were observed with the mesial stimula-
tion of the 7 days exp. group. The directions of maximum sensitivity of these two units were mesial and
mesiolingual .

These results suggest that the characteristic changes of the periodontal mechanoreceptors by the orthodontic tooth
movement took place especially at the receptor located in the orthodontical pressure side, and these characteristic

changes may involve an alteration of collagen fibers in the mechanoreceptive complex.

Key words : Periodontal mechanoreceptor, Tooth movement, Slowly adapting unit, Threshold, Dynamic index
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