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HISTOLOGICAL TISSUE RESPONSES OF DEMINERALIZED
ALLOGENEIC BONE BLOCK GRAFT IN RABBITS

Young-Hwan Jun, Young-Jo Kim, Seung-Ki Min,
In-Woong, Um,Dong-Keun Lee

Department of Oral & Maxillofacial Surgery, School of Dentistry, Wonkwang University

To repair bony defects with tansplanted bone in the body, fresh autogemous bone is undoubtly, the
most effective bone graft for clinical applications. But the demineralized bone has the matrix-induced
bone formation which was suggested by Urist in 1965. Many authors assisted that demineralized bone
powder induces phenotypic conversion of mesenchymal cells into osteoblasts, with high-density bone forma-
tion. The process of inducing differentiated cells becomes osteogenic properties.

The purpose of this study was to evaluate the osteoinductive capacily of allogenic freeze-dried demineralized
bone block (FDD, 7X7mm) and to compare FDD with the same size of deep-frozen allogenic bone(DF),
fresh autogenous bone (A) after implantation.

The histological and witrastructural features of tissue responses were examined after 1, 2, 4, 6, 8 weeks
implantation of each experimental groups in the operative site of the New Zealand white rabbils.

The results were as follows :

1. Inflammatory cell infiltration generally has appeared at 1 week, but reduced at 4 weeks in each group,
but most severe in DF group.

2. Osteoblastic activity has increased for 4 weeks, but decreased at 6 weeks in each group and there was
no significant difference among experimental groups.

3. New bone formation has begun at 1 week, least activations in A groups, and showed the revesal line
of bone formation among each group at 6 to 8 weeks.

4. Bone resorption has appeared at 1 week, but disappeared at 4 weeks in both A and DF groups, but
more severe in DF than A groups.

5. In ultrastructural changs, the DF group have showed the most remarkable osteoclastic activities among
experimental groups.

6. Osteoid or tangled collagen fibrils near the implanted sites were replaced by more mature, lamellated
bony trabeculae during bone remodeling. There was little difference among each experimental groups.

7. During the convertion osteoblasts to osteocytes which embedded within the bone matrix, there was organ-
less-poor cytoplasm, increased nuclear chromatin, abundant rough endothelial reticulum (RER) in each
groups.
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From the above the findings, the DF group showed more bone resorption and foreign body reaction
than FDD and A groups, and FDD group showed more new bone formation or osteoblastic activity than
DF and A groups in early stage. There was no significant difference of cellular activities among the

FDD, DF, and A groups according to the time.

Keywords : FDD : Freeze-dried demineralized bone, DF : Deep-forzen allogeneic bone,

A © Fresh autogenous bone.
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Table 1. Inflammatory Cell Infiltration According
to Graft Types and Duration
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Table 2. Osteoblastic Activity According to Graft
Types and Duration

A DF FDD A DF FDD
1 Week ++ +++ ++ 1 Week ++ + ++
2 Weeks + + + 2 Weeks +++ ++ +++
4 Weeks - - - 4 Weeks +++ ++ +++
6 Weeks - - - 6 Weeks ++ + ++
8 Weeks - - - 8 Weeks + + +

(A Autogenous groups, DF : Allogenic deep-fro-
zen groups, FDD : Allogenic freeze-dried demine-
ralized groups

— I No evidence, + - Trace, + : Mild, ++ : Mo-
derate, ++ + : Severe)

2 week 4 week 8 week 8 week

1 week

S; No evidencs, 10; Trace, 15; Miid, 20; Moderats, 25; Severe
Auto; Fresh autogrsft, DF; Deep frozen, FOD; Freeze-dried demineralized

Fig. 1. Inflammatory cell infiltration

(A : Autogenous groups, DF : Allogenic deep-fro-
zen groups, FDD : Allogenic freeze-dried demine-
ralized groups

— : No evidence, = : Trace, + : Mild, + + : Mo-
derate, ++ + : Severe)

|MAuto CIDF

mFoD |

§ week 8 week

4 week

1 week 2 week

5; No evidence, 10; Trace, 15; Mild, 20; Moderats, 25; Severs
Auto; Fresh autogrsft, DF; Deep frozen, FOD; Freeze-dried demineralized

Fig. 2. Osteoblastic activity
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Table 3. New Bone Formation Quantitiy According
to Graft Types and Duration

A DF FDD
1 Week + + +
2 Weeks ++ + ++
4 Weeks | +++ ++ +++
6 Weeks | +++ +++ +++
8 Weeks +++ +++ +++

(A : Autogenous groups, DF : Allogenic deep-fro-
zen groups, FDD : Allogenic freeze-dried demine-
ralized groups

— : No evidence, + : Trace, + : Mild, ++  Mo-
derate, ++ + : Severe)

mFOD |

[mAuteo mDF

1 week 2 wesk 4 week ¢ week

&; No evidence, 10; Trace, 15; Mild, 20; Modersts, 25; Severe
Auto; Fresh autograft, DF; Deep frozen, FDD; Fresze-dried deminerslized

Fig. 3. New bone formation quantity
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Table 4. Bone Resorption Degree According to
Graft Types and Duration

A DF FDD
1 Week + + + +
2 Weeks + + +
4 Weeks - * t
6 Weeks - - -
8 Weeks - - -

(A : Autogenous groups, DF : Allogenic deep-fro-
zen groups, FDD : Allogenic freeze-dried demine-
ralized groups

—  No evidence, = : Trace, + : Mild, ++  Mo-
derate, ++ + : Severe)
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Auto; Fresh autograft, DF; Deep frozen, FDD; Freeze-dried demineralized

Fig. 4. Bone resorption degree
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Explanation of Figures

. Photomicrography of autograft, 2 weeks. Viable graft bone surrounded by proliferating fibrobla-

sts with inflammatory infiltrate and new osteoid tissue formation was noted(H & E, X100).

. Photomicrography of autograft, 4 weeks. New bone formation was noted(H & E, X40).
. Photomicrography of allograft deep frozen group, 1 weeks. Non-viable grafted bone surrounded

by active granulation tissue(H & E, X100).

. Photomicrography of allograft deep-frozen group, 2 weeks. Reversal line were noted(H &

E, X40).

. Photomicrography of allograft deep-frozen group, 6weeks. Lamellated bone surround fibous

connective tissue and less active osteoblast than freeze-dried and demineralized group(H
& E, X40).

. Photomicrography of allograft freeze-dried and demineralized group 1 week. Streaming of

active fibroblasts and basophili chondrocyte were embedded around the grafted bone(H &
E, X100).

. Photomicrography of allograft freeze-dried and demineralized group, 2 weeks. Acontinuous

layer of osteoblasts lines newly formed viable-bone(H & E, X40).

. Photomicrography of allograft freeze-dried and demineralized group, 4 weeks. Active osteoblasts

rimming and red stained osteoid was evident(M.T. X100).

. Photomicrography of autograft, 2 weeks. A region'of mineralized matrix between edge of impla-

nted bone and new bone interface. Cemental line was noted(E. M., X3000).
Photomicrography of allograft deep-frozen group, 1week. At the lower left is a portion of
an osteoblast containing Golgizone and abundant granular reticulum. Subjacent to it are the
collagen fibrils of newly synthesized around the dense demineralized bone matrix(E. M.,
X 4000).

Photomicrography of allograft freeze-dried and demineralized group, 1 week. Osteoid, newly
synthesized. not yet calcifed matrix near the osteoblasts noted(E. M., X4000).
Photomicrography of allograft deep-frozen group, 2 weeks. Inactive flat osteoblast was obser-
ved(E. M, X5000).

Photomicrography of allograft freeze-dried and demineralized group, 2 weeks. An osteocyte
embedded within bone matrix has organless-poor cytoplasm, cytoplasmic process in the canali-
culi increased unclear chromatin(E. M, X7000).

Photomicrography of allograft freeze-dried and demineralized group, 2 weeks. Direct deposi-
tion fo woven bone around the implanted bone matrix are seen(Touidine Blue, X200).
Photomicrography of allograft deep-frozen group, 6 weeks. Active bone formation by osteoblas-
tic cells were noted.(E. M., X2000).

Photomicrography of allograft deep-frozen group, 6 weeks. The clear space around the osteoc-
yte is occupied by an demineralized matrix in which collage fibers are partially visible. A
cell process, osteocytic, is seeing entering into a canaliculus(E. M., X5000).
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Fig. 17. Photomicrography of allograft freeze-dried and demmineralized FD group, 6 weeks. Mature
collagen fibril formation than F group(E. M., X3000).

Fig. 18. Photomicrography of allograft freeze-dried and demineralized group, 6 weeks. The osteoblasts
lining a lamellatyed bony trabeculae has aboundant RER but dilatation of the cisterna is
not prominent. More inactive flat osteoblast lined by the bone matrix noted(E. M., X4000).
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