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Fig.1 Schedule of lead disodium EDTA or
tetracycline injection for the bone
labelling. Injection is given at two
stages respectively.
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Fig.2 The sites of the tibia which were ob-
served histologically. The proximal
region of the tibia was sectioned
longitudinally and the diaphysis
near the tibio-fibular junction was
cross-sectioned.
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Fig.3 Bone labelling by the double staining method and osteoid
matrix with lead disodium EDTA.

a : Endosteal region of the maxillary bone. Two lines resulted

from repeated lead labellings. Ll : The first labelling, L2 :the

second labelling. And dense-staining site is osteoid matrix

(0S.).

b : Compact substance of

maxillary  bone containing

cavities with single (S.C.) or double lines (D.C.) of the

labelling.
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M 1 4

Fig.4 The longitudinal section through the line drawn along the
upper first molar edentulous ‘area.
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Fig.5 Photomicrograph indicating the
cementing-line  (arrow ) formed
between the socket-filling bone and
the alveolar process which 1s used
as the proximal border for the bone
histomorphometry.
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endosteal bone formation surface @

Fig.6 The measurement of the rate of
mineral deposition on the inner
endosteal surface of the tibia. The
measurement was done at two sites
of segment A and B.
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Fig.7 The changes in the body weight
after the ovariectomy.
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Fig.8 The serum calcium and phosphorus

levels after the ovariectomy.
A : Calcium level, B : Phosphorus leve].

Fig.9 Photomicrograph of the proximal region of the tibia one week
(a) and four weeks (b) after the sham-operation. The reduction
of cartilage plate in the tibial metaphysis accompanying with
the bone-growth. a and b ; H.E. stain, X25.
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Fig.10 Photomicrograph (a) and contact microradiogaph (b) of the
proximal region of the tibia eight weeks after the sham-
operation.

a: The cartilage plate continues to be narrowed and the
metaphysial trabeculae were decreased, H.E.stain, X40.

b : The trabeculae are present in the transitional region to the
diaphysis as well as in the metaphysis, X12.

Fig.11 Photomicrograph (a) and contact microradiograph (b) of the
proximal region of the tibia eight weeks after the ovariectomy.

a: A shortening of the metaphysial trabeculae compared with
the age-matched control rat is apparent, H.E. stain, X40.

b : The preferential loss of the trabeculae of the transitional
region to the diaphysis, X12.
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Fig.12 Photomicrograph (a) and contact microradiograph (b) of the
proximal region of the tibia 24 weeks after the sham-operation.
a: A marked decrease of the cells with basophilic nuclei in the
cartilage plate and continuing diminution of the metaphysial
trabeculae nearest to the cartilage, H.E. stain, X25.
b : The trabeculae are present in the region ranging from the
metaphysis to the transitional, X12.
Fig.13 Photomicrograph (a) and contact microradiograph (b) of the
proximal region of the tibia 24 weeks after the ovariectomy.
a: The altered metaphysis filled with the fatty tissue, H.E. stain,

X 25.

b : Note that most of the trabeculae has been lost, X12.
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Photomicrographs of the alveolar socket in the control rat.

: The socket is filled with blood clot and labelling line (arrow )

is observed only in the border of the alveolus two days after
the extraction, H.E. stain, X16.

: The formation of new bone begins at the bottom of the socket

and it is apparent that the new bone is also labelled (arrow )
four days after the extraction, H.E. stain, X20.
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A site of the alveolar socket one week after the extraction in the
control rat.

: A large part of the socket has been filled with new bone until
this stage, H.E. stain, X16.

: A higher magnification makes it clear that new bone is
labelled (arrow), H.E. stain, X40.
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Fig.16 The alveolar socket two weeks after
the extraction in the control rat. The
filling of the socket with new bone
is accompalished and the labelling
line 1s formed as a distinctive
narrow line (arrow ), H.E. stain,
X 16.
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Fig.17 Edentulous area four weeks after the sham-operation (a, b, c)

and ovariectomy (d).

: The periosteal-like tissue (arrow) is observed in the proximity
to the surface of the bony ridge, Azan-Mallory stain, x80.

: The larger distance between two labelling-lines (arrow ) is
observed, H.E. stain, X40.

: The bone formed in the socket contains many small cavities
surrounded with two labelling-lines besides a few small cavities
with a labelling line, H.E. stain, X20.

:In the ovariectomized rat, the small cavities with a labelling-

line are major, H.E. stain, X20.
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Fig.18 The edentulous area eight weeks after the sham-operation (a)

and the ovariectomy (b).

a: The number of the small cavities observed in the regenerative

bone decrease, H.E. stain, X20.

b : Marrow cavity is formed similar extent in the control rat and
ovariectomized rat, H.E. stain, X20.

-

Fig.19 The edentulous area 12 weeks after the sham-operation (a) and
the ovariectomy (b). In this stage, the marrow cavity formed in
the ovariectomized rat is apparently larger than that in the
control rat, a and b : H.E. stain, X20.
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Fig.20 The edentulous area 24 weeks after the sham-operation (a, b)

and the ovariectomy (c).

a : The distance between two labelling-lines (arrow) in this stage
becomes narrower than the prior stage, H.E. stain, X100.
b :In the control rat, an enlargement of the marrow cavity does

not occur, H.E. stain, X20.

¢ : The marrow cavity continues to enlarge in the ovariectomized

rat, H.E. stain, X20.
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Fig.21 The changes in the rate of mineral
deposition on the endosteal surface
of the tibia.

A : Segment A, B : Segment B (as shown
in Fig.6)
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Fig.22 The changes in the rate of mineral
deposition on the surface of the
magxillary bony ridge.
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Fig.23 The proportion of the areas of the
all cavities to the edentulous area.
A : All cavities, B : The marrow cavities.
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Fig.24 Densities of the small -cavities
surrounded by two labelling-lines or
those by one labelling-line.
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Abstract : An experimental study in ovariectomized rats was made to elucidate the
effects of ovarian insufficiency on the bone metabolism in the tibia and the
residual alveolar bone.

8-week-old Wistar rats were used in this study. The tibia and residual alveolar bone
were examined histologically and histomorphometrically on the 2nd, 4th, Tth, 14th,
56th, 84th and the 168 day after the operation.

The body weight of ovariectomized rats increased remarkably compared with
the control rats. The serum calcium level 8 weeks after the ovariectomy decreased
temporarily but with no detectable changes in phosphorus levels as compared with the
controls. Characterized histological changes showed disappearance of the trabecular
bone in the tibial metaphysis upon 8 weeks in the ovariectomized rats. The rate of
mineral deposition in the tibial endosteal surface showed no significant differences
between both groups.

On the other hand, the marrow cavity of the residual alveolar bone expanded
only in the ovariectomized rats, twelve weeks after the operation. Ovariectomy
does not alteration in the reparative process of alveolar bone after the tooth
extraction, nor the rate of mineral deposition in the residual ridge surfaces.

These findings obtained in this study suggest that the ovarian function plays an
important role in sustaining the bone mass of the residual alveolar bone as well as
the tibia.
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