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Abstract

Rat incisors grow continuously throughout life, indicating that bone and mineral metabolic
changes may be reflected in the morphology of rat incisors. However, the effects of ovar-
iectomy (OVX) on rat incisal morphology are uncertain. The present study examined the
effects of OVX on the morphology of the cross sections of rat incisors. Twenty four of six
-month-old female Wistar rats, divided into four weight-matched groups, each with six
animals, were either ovariectomized or sham-operated and maintained until sacrifice. The
effects of OVX on the body weight, weight of organs including the uterus, bone mineral density
of the tibias, tooth mineral density of the lower incisors and histology of the lower incisors on
the cross sections were examined 10 and 26 weeks after the surgery.

The results were as follows;

1. The treatment of OVX significantly increased the body weight and decreased the weight
of the uterus and the bone mineral density of the tibias at 10 and 26 weeks after the surgery.
2. While OVX failed to significantly affect the tooth mineral density of the lower incisors, the

formation rate of dentin and the total area of tooth, it significantly increased the thickness
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of dentin and markedly decreased the area of the pulp in the cross section.

3. The treatment of OVX did not markedly affect the morphology of ameloblasts, odonto-

blasts, and cells in pulp.

These results indicate that the decreased area of incisal dental pulp induced by OVX could

be a landmark for OVX in rats, as well as the decreased uterine weight and the bone mineral

density or the increase in body weight.

Key words : ovariectomy (OVX), rat incisor, pulp, histomorphometry, micro-CT.
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Fig. 1 Experimental protocol.
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Fig. 2

IB L QRN A =5 — (RRYTH
&= Total Incisal Area (T.I.A., mm?),
RAEEE=Dentin Area (mm?), HBEME=
Pulp Area (mm?), T 7 XNVEMHEHE=Enamel
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3) Micro-Computed Tomography (Micro
-CT) & 28E

Diagram of the mandible where transverse sections were made.
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Table 1 Effect of OVX on body weight and the weight of internal organs
Group 1 2 3 4
Treatment
Sham ovX Sham ovX
10 10 26 26 (weeks)

Body weight(at beginning, g) 241.3%7.0 241.3+4.5 241.8+4.7 241.0+3.2
Body weight(at sacrifice, g) 240.5+6.5 264.2+5 .5a 241.2+5.7 276.7+6.1a
Liver weight(g) 5.71+0.20 5.661+0.26 6.86+0.17 6.91+0.32
Kidney weight(both, g) 1.65+0.05 1.51%+0.05 1.91£0.07 1.91+0.11
Spleen weight(g) 0.56x0.03 0.52+0.02 0.53%0.05 0.51+0.04

Uterus weight(g)

0.117£0.008 0.057+0.015b 0.137£0.013 0.045%0.009c

Values are means = SEM (n=6). P values were determined by two-tailed Student’s t-test.
a : Significant difference between age-matched Sham groups and OVX groups, p<0.05.
b : Significant difference between age-matched Sham groups and OVX groups, p<0.01.
c : Significant difference between age-matched Sham groups and OVX groups, p<0.001.
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Table 2 Effect of OVX on rat incisal histomorphometric parameters of cross section and mineral

density
Group 1 2 3 4
Treatment
Sham ovX Sham OovX

Parameters 10 10 26 26 (weeks)
Total Incisal Area(mm?) 2.406+0.047 2.416%£0.044 2.448+0.035 2.5284+0.035
Dentin Area(mm?) 1.81740.033 1.9284+0.053 1.7124+0.067 2.006+0.042°
Pulp Area(mm?) 0.3494+0.024 0.2324+0.025¢ 0.476+£0.036 0.258+0.028¢
Enamel Area(mm?) 0.240+0.005 0.241%£0.002 0.262£0.007 0.266+0.010
Dentin Thickness(xzm) 0.446+0.008 0.496%+0.0172 0.395£0.016 0.499+0.015¢
Pulp Area/T. 1. A(%) 14.46+0.82 9.63+£1.13° 19.30+1.68 10.25%1.17¢
DFR(um?®/ um?/day) 29.38%+0.71  30.23%1.67 26.92+0.52  27.27+0.46
Tibial total BMD(g,” mm?) 0.22940.002 0.21940.003* 0.226%0.007 0.20510.0042
Incisal TMD(g,”mm?) 0.209+0.001 0.208%£0.002 0.212£0.002 0.208%0.003

Values are means = SEM (n=6). P values were determined by two-tailed Student’s t-test.
a : Significant difference between age-matched Sham groups and OVX groups, p<0.05.

b : Significant difference between age-matched Sham groups and OVX groups, p<0.01.

¢ : Significant difference between age-matched Sham groups and OVX groups, p<0.001.

T. 1. A.; Total Incisal Area. BMD ; Bone Mineral Density, TMD ; Tooth Mineral Density,

DFR ; Dentin Formation Rate
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Fig. 3 Effect of OVX on the features of undecalcified ground transverse sections of lower incisors in rats
(Villanueva stain, X100).

a ; Group 1 (Sham-10w). b ; Group 2 (OVX-10w). ¢ ; Group 3 (Sham-26w). d ; Group 4 (OVX-26w).

Note ; Decreased pulp area was apparent in OVX-groups.

(25)
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Fig. 4 Fluorescent microscopic features of undecalcified ground transverse sections of lower incisors of rats
(X 100).

a ; Group 1 (Sham-10w). b ; Group 2 (OVX-10w). c ; Group 3 (Sham-26w). d ; Group 4 (OVX-26w).

Note ; At 7 and 3 days before sacrifice, teteracycline hydrochloride was injected intraperitoneally in groups 1

and 2. On the other hand, teteracycline hydrochloride and calcein were injected intraperitoneally at 14 and 7

days before sacrifice in groups 3 and 4.

(26)
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Fig. 5 Microscopic features of decalcified transverse sections of lower incisors of rats (Hematoxylin-Eosin
stain, X 175).
a ; Group 1 (Sham-10w). b ; Group 2 (OVX-10w). c¢ ; Group 3 (Sham-26w). d ; Group 4 (OVX-26w).

(27)
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Fig. 8 Transverse features of lower incisors of rats by Micro-CT.
a ; Group 1 (Sham-10w). b ; Group 2 (OVX-10w). c¢ ; Group 3 (Sham-26w). d ; Group 4 (OVX-26w).

(28)
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