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Osteopenia in KK-AY mice with non-insulin-dependent diabetes mellitus

Katsumi Suzufuji

Department of Orval and Maxillofacial Surgery 1
(Director : Prof. Katsutoshi Motegi),
Department of Pharmacology
(Divector : Prof. Hisashi Shinoda),
Tohoku University School of Dentistry

Abstract : While insulin-dependent (Type I) diabetes mellitus is considered to be a
risk factor for the development of osteopenia, the effect of non-insulin-dependent (Type
II) diabetes mellitus on bone metabolism is still a matter of debate. The objective of the
present study was to investigate whether type II diabetes mellitus is associated with
osteopenia. One hundred ten male KK-AY mice with genetic diabetes (Type II), aged 5
to 25 weeks, and 80 age-matched male ICR non-diabetic mice were used. Bone mineral
density (BMD) of the tibial metaphysis and diaphysis, bone formation rate in the femoral
diaphysis, and several biochemical bone remodeling markers in the serum were deter-
mined. Histological examinations of the tibial metaphysis were also made. The fol-
lowing results were obtained :

1) The bone mineral density of the tibia of the KK-AY mice was significantly lower
than that of ICR mice at 5, 10, 15, 20 and 25 weeks of age.

2) The bone formation rate of the femur of KK-AY mice, as determined by chrono-
logical labeling with NTA-Pb, was significantly lower than that of ICR mice.

3) Incomplete differentiation of chondrocytes in the epiphyseal growth plate, arrest
of growth in length of trabecular bone, and loss of capillary invasion into calcified
cartilage of the growth plate were observed in KK-AY mice, suggesting incomplete
enchondral ossification in type II diabetes mellitus. In addition, the number of osteo-
clasts or chondroclasts and that of active cuboidal osteoblasts seen in the metaphysis
were significantly lower in KK-AY mice as compared with ICR mice, indicating low bone
resorption and formation in KK-AY mice.
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The results showed that osteopenia may occur due to decreased bone turnover in

non-insulin-dependent diabetes mellitus.

Key words : non-insulin-dependent diabetes mellitus, KK-AY mouse, osteopenia,

bone mineral density, bone turnover
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