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Table 1. Histomorphometric analysis of newly formed bone volume (means+SD; n=5, %)

2weeks 8weeks
Chitosan/ACS 87107 62.2%6.1*11
ACS? 13.6+23 17,425+
Control 48+0.7 82+1 4"

*: Statistically significant difference compared to surgical control group (P<0,01)
112 Statistically significant difference compared to ACS control group (P€0,01)
*Statistically significant difference between 2 weeks and 8 weeks group (P€0.01)

T:Absorbable collagen sponge
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Figure 9, Histomorphometric analysis of newly formed bone volume ( means+SD; n=5, %)
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The negative control group, 2 weeks after operation (H-E X 20),

The new bone formed beside the margin of defect and in the deep layer of the dura mater, The
new bone was surround with dense collagen fiber bundle (arrow head: defect margin),

The negative control group, 8 weeks after operation (H-E X 20),

The bone formation was limited, Osteoblast were decreased,

The posttive control group, 2 weeks after operation (H-E X 20),

There were dense, fibrous connective tissues at the defect site and ACS was partially degraded
and still present.

The positive control group, 8 weeks after operation (H-E X 20).

The connective tissues were found at the defect and ACS was completely degraded

The experimental group, 2 weeks after operation (H-E X 20).

The diffuse distribution of osteoblasts and blood vessels were found beside margin of defect
Some degraded ACS fregments were embedded within the new bone without connective tissue
intervention

The experimental group, 2 weeks after operation (H-E X 40),

The experimental group, 8 weeks after operation (H-E X 20).

The defect was almost completely filled with the new bone and degraded ACS. Osteogenesis
seemed to be still proceeding. Osteoid still existed in front of newly formed bone

The experimental group, 8 weeks after operation (H-E X 40),
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Figure 1, Negative control group 2 weeks (H-E x 20)

Figure 2. Negative control group 8 weeks (H-E x20)

469



AEIRE (1)

W

g

i
.
U/i/% "/'/{ . f

f.'f”j" f
i e i
/'/: i : ’/{5;’4
.

470



IR (1Il)

NSNS

M!‘.;j;, .1 7 / A:J’/Zj’ /

/ Wi ) T
Figure 6, Experimental group 2 weeks (H-E x 40)

471



ATIRE(IV)

%} i
0 /// .

.

.
/f///
. ,

.

/ (i

Figure 8, Experimental group 8 weeks (H-E x 40)
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-Abstract-

The effect of chitosan/ACS on bone regeneration
in rat calvarial defects

Soo-kyoung Kim, Hun-Joo Suk, Chang-Sung Kim, Kyoo-Sung Cho,
Jung-Kiu Chai, Chong-Kwan Kim, Seong-Ho Choi

Department of dental science, Graduate school, Yonsei University

The ultimate objective of periodontal treatment is to get rid of an on-going periodontal disease and further
regenerate the supporting tissue, which is already destroyed, functionally. Currently, the bone grafting opera-
tion using various kinds of bone grafting materials and the operation for induced regeneration of periodontal
tissue using the blocking membrane are performed for regeneration of the destroyed periodontal tissue,
However, there are respective limitations Galenical preparations, which are used for regeneration of periodon-
tal tissue, has less risk of rejective reaction or toxicity that may be incidental to degradation and their effect is
sustainable, Thus, in case they are applicable to a clinic, they can be used economically, Chitosan has such
compatibility, biological actions including antibacterial activity, acceleration of wound treatment, etc,, and
excellent mechanical characteristics, which has recently aroused more interest in it. Also, it has been reported
that it promotes osteogenesis directly or indirectly by functioning as a matrix to promote migration and differ-
entiation of a specific precussor cell (for example, osteoblast) and further inhibiting the function of such a cell
as fibroblast to prevent osteogenesis,

In this study, the pure chitosan solution, which was obtained by purifying chitosan, was used, However,
since this chitosan is of a liquiform, it is difficult to sustain it in a defective region, It is, therefore, essential to
use a carrier for delivering chitosan to, and sustaining it gradually in the defective region, In the calvarial defect
model of the Sprague-Dawley rat, it is relatively easy to maintain a space, Therefore, in this study, the chitosan
solution with which ACS was wetted was grafted onto the defective region. For an experimental model, a cal-
varial defect of rat was selected, and a critical size of the defective region was a circular defect with a diameter
of 8 mm, A group in which no treatment was conducted for the calvarial defect was set as a negative control
group. Another group in which treatment was conducted with ACS only was set as a positive control group
(ACS group). And another group in which treatment was conducted by grafting the pure chitosan solution
onto the defective region through ACS which was wetted with the chitosan solution was set as an experimental
group (Chitosan/ACS group).

Chitosan was applied to the Sprague-Dawley rat's calvarial bone by applying ACS which was wetted with the
chitosan solution, and each Sprague-Dawley rat was sacrificed respectively 2 weeks and 8 weeks after the
operation for such application, Then, the treatment results were compared and observed histologically and his-

tometrically, Thereby, the following conclusions were obtained,
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1. In the experimental group, a pattern was shown that from 2 weeks after the operation, vascular prolifera-
tion proceeded and osteogenesis proceeded through osteoblast infiltration, and at 8 week after the opera-
tion, ACS was almost absorbed, the amount of osteogenesis was increased and many osteoid tissue layers
were observed,

2. At 2 weeks after the operation, each amount of osteogenesis appeared to be 8,70.8 %, 13.62.3 % and
4,80.7 % respectively in the experimental group, the positive control group and the negative control
group, Accordingly, it appeared to be higher in the Experimental group and the positive control group
than in the negative control group, but there was no significant difference statistically (p<0.01),

3. At 8 weeks after the operation, each amount of osteogenesis appeared to be 62,26.1 %, 17.42.5 % and
8.21.4 % respectively in the experimental group, the positive control group and the negative control
group, Accordingly, it appeared to be substantially higher in the experimental group than in the positive
control group and the negative control group, and there was a significant difference statistically (p0.01).

As a result of conducting the experiment, when ACS was used as a carrier for chitosan, chitosan showed

effective osteogenesis in the perforated defective region of the Sprague-Dawley rat's calvarial bone,

Key words : chitosan, bone regeneration, absorbable collagen sponge (ACS), rat calvarial defect model
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