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THE HISTOMORPHOMETRIC STUDY ON THE HEALING PROCESS OF A MANDIBULAR
FRACTURE IN THE STREPTOZOTOCIN-INDUCED DIABETIC RATS

Hee-Jea Kang, Yong-Deok Kim, Sang-Hun Shin, Uk-Kyu Kim,
Jong-Ryoul Kim, In-Kyo Chung
Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Pusan National University

Diabetes mellitus, as a mgjor health problem for the elderly, is associated with an extensive list of complications involving nearly every tissuein the
body and has been shown to alter the properties of bone and impair fracture healing in both human and animals.
The objective of this study was to examine the healing process of a mandibular fracture in the streptozotocin-induced rats histomorphometrically

and histologically.

A standardized fracture model was chosen and based on blood-glucose value at the time of surgery. A total of 11-weeks old 36 rats were divided
into 2 groups, One is a streptozotocin-induced diabetic group and the other is a non-diabetic group. All was fractured experimentally. Three animals
from each group were killed 1, 2, 4, 6, 8 and 12 weeks after fracture and specimens were processed undecal cified for quantitative bone histomorpho-

metric and histologic studies.

The diabetic group showed a significant decrease of histomorphometry-based parameter including trabecular bone volume, trabecular thickness in

comparison to the non-diabetic rat. This was confirmed histologically.

In conclusion, this study suggests that in streptozotocin-induced diabetics, the healing process of bone fracture was impaired and delayed about 2-3

weeks comparing to non-diabetics.

Key words: DM, Streptozotocin, Fracture
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Table 1. Histomorphometirc data for trabecular bone volume

AEYEZENOR REE St oldF BE AR U TSNS ofF

(Mean*SD), (%)

Control group Digbetic group P-vaue
Iwesk 1047+216 385+135 0.011*
2weeks 26.70+224 14.65+281 0.014*
4weeks 61.31+191 39.75+345 0.001**
6weeks 86.67+551 64.04+4.32 0.005*
8weeks 9052+4.27 68.77+4.66 0.004*
12weeks 92.30+2.37 7191+336 0.001**

(*:P<0.05, **:P<0.001)
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Fig. 25. Trabecular bone volume. Vertical bar represent
standard errors of means. These data show significant
differences between control and diabetic groups(P(0.05).

Table 2. Histomorphometirc data for trabecular bone thickness

Fig. 26. Trabecular bone thickness. Vertical bar represent
standard errors of means. These data show significant
differences between control and diabetic groups(P(0.05).

(Mean=SD), (#m)

Control group Digbetic group P-vaue
Iweek 1096+19 571+163 0.022*
2weeks 13.38+0.82 861+114 0.004*
4weeks 1811+190 1237+082 0.009*
6weeks 4450+586 2188+326 0.004*
Bweeks 4348+4.31 2611+344 0.006*
12weeks 41.63+1.16 2500+181 0.001**

(*:P<0.05, **:P<0,001)
A F1F A E BT 1096+199, G 57141632 (Tale2 Fg. 26).

o7 e Aol & B (P=0.022), 657 ol M e Bl G+
44504586, izt 21.88+326E 94 & 2ol 2 HYo
™ (P=0.004), 1250l A & Tt 41.63+1.16, H] - 2500
+181% 1974 U&= AfolE Hof(P<0.001), A 2 02 H|T

wtd GRS s fo04 e ApolE Beli

3) FA-F=2] 4(Trebecular bone number: Th.N)

AR P Gad BF 45714 S7kelt o) F st
ol HZEM BTt A it Aboldl] #-24 Sl 2po
= 3 %) 9p=tH(Table3,Fig. 27).
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Table 3. Histomorphometirc data for trabecular number

(Mean=SD), (mm™)

Control group Digbetic group P-vdue
Iwesk 103+041 0.83+057 0.358
2weeks 201+035 170+025 0.186
dwesks 343+045 3254050 0.360
Bweks 197+0.20 301+059 0.039*
8weeks 210+022 2691045 0.089
12wesks 22+011 2.88+0.08 0.001**
(*:P<0.05, **:P<0.001)
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Fg. 1 Higologicfindingat 1 week in control group (H-E gain, x 40)
Fg. 2 Higologicfindingat 1 wesk in control group (H-E gain, x 100)
Fg. 3. Higologicfinding at 1 wesk in digbetic group (H-E gain, x 40)
Fig. 4.Higtologicfindingat 1 week in diabetic group (H-E stain, x 100)
Fg. 5. Higtologicfinding at 2 weeksin contral group (H-E stain, x 40)
Fg. 6.Higologicfinding at 2 weeksin control group (H-E gain, x 100)
Fg. 7.Higologicfinding at 2 weeksin digbetic group (H-E gain, x 40)
Fg. 8. Higologicfinding at 2wesksin digbetic group (H-E gain, x 100)
Fg. 9.Higologicfinding at 4 wesksin control group (H-E gan, x 40)
Fig. 10. Higtologic finding a 4 weeksin control group (H-E gan, x 100)
Fig. 11. Histologic finding a 4 wesksin diabetic group (H-E dan, x 40)
Fg. 12. Higologic finding a 4 wesksin diabetic group (H-E gan, x 100)
Fig. 13. Higologic finding a 6 weeksin contral group (H-E gain, x 40)
Fig. 14. Higologic finding a 6 weeksin control group (H-E gain, x 100)
Fg. 15. Higologic finding a 6 weeksin diabetic group (H-E gain, x 40)
Fig. 16. Histologic finding a 6 wesksin diabetic group (H-E dan, x 100)
Fig. 17. Histologic finding a 8 wesksin contral group (H-E stain, x 40)
Fig. 18. Higologic finding a 8 weeksin control group (H-E gan, x 100)
Fig. 19. Higologic finding a 8 weeksin diabetic group (H-E gan, x 40)
Fig. 20. Higologic finding a 8 weeksin digbetic group (H-E gan, x 100)
Fg. 21. Higologic finding a 12 weeksin control group (H-E gan, x 40)
Fig. 22. Higologic finding a 12 weeksin control group (H-E ain, x 100)
Fig. 23. Hisologic finding a 12 weeksin didbetic group (H-E stain, x 40)
Fig. 24. Higologic finding a 12 weeksin digbetic group (H-E gain, x 100)
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Fig. 9. Fig. 10.

Fig. 11. Fig. 12.
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