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Study of chitosan’s effects on periodontal tissue regeneration: a meta-analysis of the histomorphometry
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ABSTRACT

Purpose: Chitosan & chitosan derivative(eg. membrane) have been studied in periodontal regeneration, and recently many

studies of chitosan have reported good results. If chitosan's effects on periodontal regeneration are enhanced, we can use

chitosan in many clinical and experimental fields. For this purpose, this study reviewed available literatures, evaluated

comparable experimental models.

Materials and Methods: Ten in vivo studies reporting chitosan's effects on periodontal tissue regeneration have been selected

by use of the 'Pubmed' and hand searching.

Results:

1. In Sprague Dawley rat calvarial defect models, amount of newly formed bone in defects showed significant differences
between chitosan/chitosan-carrier/chitosan-membrane groups and control groups.

2. In beagle canine 1-wall intrabony defect models, amount of new cementum and new bone showed significant differences
between chitosan/chitosan-membrane groups and control groups.

The mean values of the above experimental groups were greater than the control groups.

Conclusion: The results of this study have demonstrated that periodontal regeneration procedure using chitosan have beneficial

effects, which will be substitute for various periodontal regenerative treatment area. One step forward in manufacturing process

of chitosan membrane and in use in combination with other effective materials(eg. bone graft material or carrier) may bring us

many chances of common use of chitosan in various periodontal area. (J Korean Acad Periodontol 2008;38:7-14)
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Table 1. Experimental Design of Selected Studies: Form of Material, Sacrifice Point, Histometric Methods in Rat Calvarial
Defect Model

Number Experimental design
Author Type of animal of Year | Dpefect | Defect Form of B : : :

Nimals area size Material Sacrifice point| Histometric methods
Kye et al. | Sprague Dawley rat 45 1998 |Calvarium| 8mm |Chitosan-cellulose| 1/2/4 weeks Areal/percentage
Jung et al. | Sprague Dawley rat 30 2000 | Calvarium | 8mm chitosan gel 2/4/8 weeks | Length/area/percentage
Lee et al. | Sprague Dawley rat 24 2000 |Calvarium | 8mm TCP/chitosan 2/4 weeks Area
Kim et al. | Sprague Dawley rat 30 2003 | Calvarium | 8mm ASCl/chitosan 2/8 weeks Percentage
Song et al. | Sprague Dawley rat 90 2005 |Calvarium | 8mm | PLGA/chitosan 2/8 weeks Length/area
Pang et al. | Sprague Dawley rat 30 2005 | Calvarium | 8mm ASC/chitosan 2/8 weeks | Length/area/percentage
Park et al. | Sprague Dawley rat 8 2005 | Calvarium | 8mm PLLA/chitosan 1/2 weeks Area

ACS: absorbable collagen sponge TCP: Tricalcium phosphate PLGA: poly[lactide-co-glycolide], 25:75 PLLA: poly L-lactic acid
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Table 2. Histometric Results of Selected Studies in Rat Calvarial Defect Model

Author Kye et al.. Jung et al. Lee et al. Kim et al. Song et al. Pang et al. | Park et al.
Newiy formed |, control 0.103+0.026 1.2040.20 | 0.8200.130
bone length exp 0.220+0.098 4.10+2.101 | 0.950£0.410
(meanst SD; control 0.182+0.076 1.30+0.20 | 0.990+0.230
n=5; mm) Buks exp 0.257+0.051 3.40+1.201 | 2.830+1.060*
Newly formed 1/2 | control| 0.09+0.02 | 2.96206+1.28448 114.22+47.73 0.30+0.20 | 0.400+0.140 | 0.044+0.015
bone area(means wks | exp | 0.11+0.02 | 5.19488+1.24788* | 499.92+76.02 1.60+0.601 | 6.190+2.030* | 0.127+0.005*
+SD; n=5; 2/4/8 |control| 0.55+0.17 | 8.04602+0.81899 308.07+88.77 0.60+0.20 | 0.420+0.090 | 0.117+0.037
mmiA0%ml) | s exp | 0.83+0.15* | 155.7857+5.60655* | 2209.71+179.15% 1.50+0.507 | 4.840+0.880* | 0.325+0.009*
Radiodensitometric| 112 control | 10.32+2.60 14.2616.33 4.80+0.70 88.06x7.43
percentage wks | exp | 13.17+2.84 27.91+6.65* 8.70+0.70 18.52+7.83
(means +SD 4/8 | control | 20.7745.31 22.99+3.76 8.20+1.40 92.25+2.93
» n=5%); wks | exp |33.38+6.13*|  32.17+6.38* 62.2046.10t 34.45+8.72

*. Statistically significant difference compared to surgical control group(p<0.05)
1. Statistically significant difference compared to surgical control group(p<0.01)

Table 3. Experimental Design of Selected Studies in Canine 1-wall Intrabony Defect Model

Type of Number Experimental design
Author animal of Year N Defect | Form of Sacrifice |Reference points for
nimals Extraction sites ; : Defect type : : ; ;
a size material point histologic analysis
Mn.2™ premolar ASC/ 1 wall infrabony
Park et al.Beagle dogs 4 2003 d 4x4mm . 8 weeks CEJ & notch
Mn.3" premolar chitosa defect
Mn.1* premolar 1 wall infrabon
Yeo et al.Beagle dogs 6 2004 d P 4x4mm Nonwoven y 8 weeks CEJ & notch
Mn.3™ premolar memb. defect
i 1 wall infrabon
Han et al. Beagle dogs 4 2007 | Mn.3" premolar | 4x4mm Chitosan y 8 weeks CEJ & notch
memb./TC defect

Table 4. Histometric Results of Selected Studies in Canine 1-wall Intrabony Defect Model (mm)

Author Park et al. Yeo et al. Han et al.
Surgical Buffer . Surgical RM CNWM Surgical . Chitosan
Chitosan Chitrosan
Control control control control control [TC 1.0%
DH 4.20+0.13 4.04+0.10 4,110.12 4.48+0.56 4.88+1.11 4.86+0.24 4.35+0.15 4.36+0.14 4.29+0.14
JE 2.30+1.24 1.49+1.25 0.26+0.59* 2.32+0.33 2.04+0.57 1.77+0.70 2.02+0.78 1.85+0.47 1.7240.15
CT 0.68+0.60 1.07+0.91 0.41+0.41 0.86+0.29 1.20+0.44 1.12+0.18 0.82+0.41 0.7740.26 0.59+0.28

NC 1.42+0.49 1.60£0.41 | 3.46+3.46* .1 1.3910.21 1.72+0.55 2.2620.23* 1.53+0.52 1.75+0.27 2.09:0.25*
IBC 1.27+0.43 1.41+0.41 2.57+0.57* .1 1.08+0.24 1.48+0.52 1.68+0.15*
SBC 0.14+0.14 0.20£0.13 0.89+0.55*.1 0.31+0.05 0.24+0.09 0.58+0.10*

NB 1.00£0.77 1.52+0.13 2.43+0.44* 1 1.17+0.31 1.54+0.71 1.81+0.16* 1.19+0.68 1.530.17 1.82+0.23*
* Statistically significant difference compared to surgical control group(p<0.05)
**: Statistically significant difference compared to surgical control group(p<0.01)
1 Statistically significant difference compared to buffer control group(p<0.01)
: Statistically significant difference compared to buffer control group(p<0.05)

Control: surgical control; RM: resorbable membrane; CNWM: chitosan nonwoven membrane; TC: tetracycline; DH: defect height; JE: junctional epithelium
migration; CT: connective tissue adhesion; NC: new cementum regeneration; IBC: infrabony cementum regeneration; SBC: suprabony cementum
regeneration; NB: new bone regeneration
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