CHTEIX| 2002;28:95-102

Abstract (J. Kor. Oral Maxillofac. Surg. 2002;28:95-102)

THE STUDY OF BONE MINERAL DENSITY IN THE MANDIBLE OF
STREPTOZOTOCIN-INDUCED DIABETIC RATS

Seok-Young Jeong, Sang-Hun Shin*, Uk-Kyu Kim*, Bong-Soo Park™, In-Kyo Chung*
Dept. of Oral and Maxillofacial Surgery, Collage of Medicine, Dong-A University
Dept. of Oral and Maxillofacial Surgery*, Dept of Oral Anatomy™,
Collage of Dentistry, Pusan National University

DM is a systemic disease with many complications. One of them, diabetic osteopenia is important sequelae and many authors report-
ed reduced bone mass in diabetic rats. However, in mandible, study has been rare because of its anatomical limits. So the objective of
this study was to investigate bony change in mandible of diabetic rats.

Thirty-two adult rats were used in this study. Half of them were male and female respectively. In sixteen rats, streptozotocin was
injected intraperitoneally to induce DM and the serum glucose concentration was checked to ensure the induction of DM prior to the
time of sacrifice. At 1, 2, 3, 4, 6, 8, 12, 16weeks, control group and diabetic group rats were sacrificed respectively. And then bone min-
eral density of mandibles and femurs of the rats was measured using dual energy X-ray absorptiometry(DEXA). In addition serum
osteocalcin and urine deoxypyridinoline were measured as markers of bone formation and resoption respectively. Mandibular and
femoral bone density in streptozotocin induced rats was decreased with significance statistically after 4 weeks from injection. In
mandible, comparing with femur, bone density was moderately decreased. The alveolar bone in mandible was more decreased bone
density than the whole body in the mandible

From these results, bone mineral density decreased in uncontrolled diabetic group with time, and especially alveolar bone was more
destructive in the mandible. So authors think that consideration of reduced bone mineral density is necessary in dental procedure.
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Table 1. BMD of diabetic group and control group in
whole body of femur.

2. Osteocalcin % Deoxypyridinoline £&
Osteocalcin& o 2ol H]&] AP 2= Gie 7]
= A
o

&g whe} g BN ot

Table 2. BMD of diabetic group and control group in dis-
tal metaphysis of femur.

week DMM contM DMF contF week DMM contM DMF contF
1 0.2674 0.2824 0.2515 0.2546 1 0.3023 0.3027 0.3044 0.2906
2 0.2675 0.2790 0.2648 0.2554 2 0.3097 0.3011 0.2937 0.2817
3 0.2648 0.2778 0.2633 0.2601 3 0.3326 03121 0.2893 0.2935
4 0.2524* 0.2929 0.2320* 0.2687 4 0.2892* 0.3050 0.2708* 0.3018
6 0.2486* 0.2893 0.2147* 0.2604 6 0.2777* 0.3183 0.2570* 0.2843
8 0.2472* 0.2949 0.2144* 0.2584 8 0.2756* 0.3250 0.2442* 0.2907
12 0.2448* 0.2923 0.2024* 0.2636 12 0.2817* 0.3275 0.2199* 0.3055
16 0.2424* 0.2974 0.1082* 0.2564 16 0.2681* 0.3271 0.1900* 0.2812

DMM: diabetic male group, contM: control male group, DMF: diabetic
female group, contF: control female group
(*: p<0.05)

Table 3. BMD of diabetic group and control group in
whole body mandible.

DMM: diabetic male group, contM: control male group, DMF: diabetic
female group, contF: control female group
(* p<0.05)

Table 4. BMD of diabetic group and control group in
alveolar bone of mandible.

week DMM contM DMF contF week DMM contM DMF contF
1 0.2060 0.2009 0.2022 0.1987 1 0.2954 0.2926 0.3017 0.2892
2 0.2040 0.2053 0.2021 0.1998 2 0.2941 0.2962 0.2939 0.2832
3 0.2041 0.2038 0.1997 0.2015 3 0.2927 0.3116 0.2821 0.2865
4 0.2017 0.2061 0.1961 0.2024 4 0.2868* 0.3030 0.2730* 0.2893
6 0.1998* 0.2085 0.1949* 0.2001 6 0.2841* 0.3017 0.2784* 0.2821
8 0.1972* 0.2056 0.1933* 0.2004 8 0.2807* 0.3131 0.2757* 0.2854
12 0.1936* 0.2094 0.1883¢ 0.2033 12 0.2777* 0.3254 0.2553* 0.2816
16 0.1927* 0.2030 0.1865* 0.2023 16 0.2651* 0.3098 0.2485* 0.2872

DMM: diabetic male group, contM: control male group, DMF: diabetic
female group, contF: control female group
(* p<0.05)

DMM: diabetic male group, contM: control male group, DMF: diabetic
female group, contF: control female group
(*: p<0.05)
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Fig. 1. Histologic findings at 1 week of alveolar bone Fig. 2. Histologic findings at 1 week of alveolar bone
in female diabetic rats(H-E stain, original magnif- in male diabetic rats(H-E stain, original magnif-
ication x 40). ication X 40).

Fig. 3. Histologic findings at 4 weeks of alveolar bone Fig. 4. Histologic findings at 4 weeks of alveolar bone
in female diabetic rats (H-E stain, original magnif- in male diabetic rats(H-E stain, original magnif-
ication x 40). ication x 40).

Fig. 5. Histologic findings at 12 weeks of alveolar Fig. 6. Histologic findings at 12 weeks of alveolar
bone in female diabetic rats (H-E stain, original bone in male diabetic rats(H-E stain, original
magnification x 40). magnification X 40).
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