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EVALUATION OF ECTOPIC BONE FORMATION EFFECT
BY DECALCIFIED DEGREE OF ALLOGRAFTS
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This study has been performed to evaluate the relationship between the remained mineral components in a decal-
cified bone matrix and an ectopic bone formation efficiency. The freezed rat diaphyseal cortical bones measuring
0.5cm in length were demineralized in heated 0.6N HCl at 60°C for 5, 10, 15, 20, 25, 30, 35, 40 minutes, respec-
tively, using a controlled heat ultrasonic cleaner. Each lcc of decalcifying solution taken during decalcification pro-
cedure was used to calculate calcium content using calcium dignostics kit under 600nm of spectrophotomer. After
decalcification, each specimen was also weighed, Then each prepared specimen was implanted into the dorsal pouch
of 24 Sprague-Dawley rats divided into 8 groups by time course. The implants were harvested at 1, 2, and 3 weeks
and prepared for routine H-E stain specimens to evaluate osteogenic activity. The results are as follows :

1. There was statistical significant difference in change of calcium concentration up to demineralization of 30 min-
utes and each allogenic bones decalcifed up to 20 minutes revealed 99.65% of decalcification in average,

2. There was statistical significant difference in change of weight in demineralized allogenic bone up to 20 min-
utes treatment but, no significant change was noted after that time.

3. The histologic analysis revealed active ectopic bone formation in the implanted allografts demineralized for 20, 25,
30 minutes, respectively, However, the other groups of allografts showed relatively poor osteoinductive activity.

These findings suggest that complete decalcification with a minimized degeneration of collagen matrix is necessary
to induce maximal osteogenesis by decalcified bone allograft.
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Table 1. Time-course change in mean value and standard deviation of calcium lon concentration(mg/mi)

time
5 10 15 20 25 30 35 40mins
n=12
1 453 8.09 9.76 1050 1051 1051 1051 1051
2 910 1562 1670 1672 1672 1672 1672 16.72
3 11.08 1684 1832 1896 1927 1927 1927 1927
4 8.28 13.39 15.36 1553 1566 15.66 15.66 15.66
5 956 1450 1563 1641 1651 1658 1658 15.68
6 791 13.14 1489 1498 15.05 15.05 1505 1505
7 1171 1592 17.83 1823 1823 1823 1823 1823
8 1019 16,60 17.44 17.53 17.53 1753 1753 17.53
9 8.09 1340 1469 1476 1476 1476 1476 1476
10 10.05 1636 1659 1659 1659 1659 1659 1659
11 10.75 1504 1633 1636 1639 1639 1639 1639
12 812 1217 1348 1353 1353 1353 1353 1353
MVtSD 9114192 1426246 15584230  1584+226 159042.29 159142.29 15914229 1591+2.29
Table 2. Time-course change in mean value and standard deviation of specimen weight{mg)
time 0 5 10 5 2 % % % 40mins
n=12
1 43 k14 3 30 2% 22 2 17 17
2 30 27 18 14 13 13 1 1 1
3 38 M 32 23 21 17 16 16 16
4 R 32 30 2 26 Vi 17 14 14
5 32 2% 24 20 17 13 13 13 13
6 34 28 26 22 18 18 15 14 14
7 4 39 34 32 23 17 17 15 15
8 37 2 2% 24 2 18 17 17 17
9 40 39 34 32 21 19 19 19 19
10 5 30 2 2% 2 21 21 20 20
1 3 28 25 19 16 16 15 15 15
12 27 17 17 16 15 15 14 14 14
MV+SD 3Hx5 31+6 275 2416 20+4 18%3 1713 1542 152
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Fig. 1. Mean value, maximum, minimum & standard deviation of calcium concentration. *p value{ 0.01
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Table 3. Time-~course change in percentage(%) of calclum concentration

time

5 10 15 20 25 30 35 40mins
n=12
1 43.09 76.90 92.80 99.85 100 100 100 100
2 5443 9342 99.88 100 100 100 100 100
3 5747 87.37 95.06 98.54 100 100 100 100
4 52.84 85.50 98.04 %9.11 100 100 100 100
5 57.67 8747 94.29 98.95 99.57 100 100 100
6 52.54 87.31 98.92 99.53 100 100 100 100
7 64.23 87.33 97.82 100 100 100 100 100
8 58.12 94N 99.52 100 100 100 100 100
9 54.87 90.84 99.57 100 100 100 100 100
10 60.55 98.59 99.98 100 100 100 100 100
1 65.58 91.80 99.65 99.86 100 100 100 100
12 59.98 89.96 99.63 100 100 100 100 100
Mean Value 56.78 89.26 97.93 99.65 99.96 100 100 100
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Legend of Figure

. Photomicrograph of an implanted bone allograft, demineralized for 5 minutes in 60°C 06N HCI using a contreolled-heat ultra-

sonic cleaner, in dorsal pouches of rats. The partially demineralized bone matrix reveals no osteoinductive reaction. (H&E x40)

. Photomicrograph of an implanted bone allograft, demineralized for 10 minutes in 60°C 06N HCI using a contreolled-heat ultra-

sonic cleaner, in dorsal pouches of rats, The bone matrix is also not completely demineralized but mild ostecincutive activity is
noted, (H&E x40)

. Photomicrograph of an implanted bone allograft, demineralized for 15 minutes in 60'C 06N HCl using a controlled-heat ultra-

sonic cleaner, in dorsal pouches of rats, The relatively completely demineralized bone matrix shows partial replacement by new-
ly formed bone from the margin.(H&E x40)

. Photomicrograph of an implanted bone allograft, demineralized for 20 minutes in 60°C 06N HCl using a contreolled-heat ultra-

sonic cleaner, in dorsal pouches of rats, The demineralized bone matrix shows active ostecinduction with marked trabecular bone
formation,(H&E x40)

. Photomicrograph of an implanted bone allograft, demineralized for 25 minutes in 60°C 06N HCI using a contreolled-heat ultra-

sonic cleaner, in dorsal pouches of rats, The implanted bone matrix is completely replaced new bone containing fibrovascular mar-
row tissue (H&E x40)

. Photomicrograph of an implanted bone allograft, demineralized for 30 minutes in 60C 06N HCI using a contreolled-heat ultra-

sonic cleaner, in dorsal pouches of rats, The bone matrix induced well formed ossicle showing retiform of trabecular bone and
interstitial bone marrow.(H&E x40)

. Photomicrograph of an implanted bone allograft, demineralized for 35 minutes in 60°C 06N HCl using a contreolled-heat ltra-

sonic cleaner, in dorsal pouches of rats, The ostecinduction is relatively well but the contraction of matrix is more marked than
the other implaned bone matrix.(H&E x40)

10. Photomicrograph of an implanted bone allograft, demineralized for 40 minutes in 60°C 06N HCI using a contreolled-heat ultra~

sonic cleaner, in dorsal pouches of rats, The bone matrix is invaded by cells but osteoinductivity is not noted. (H&E x40)
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