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ABSTRACT

Effect on the Bone Regeneration of the Mixture of

Chitosan and Tooth—Ash in Rats

Soon-Sik Park, D.D.S.
Advisor : Prof. Su—Gwan Kim, D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Purpose : The purpose of this study was to evaluate the healing effect of
grafting materials after implantation of chitosan and tooth—ash mixture.

Material and Method : The critical size defect of rat calvarium, 8mm size in
diameter, was used and 75 rats were divided into 5 experimental groups. The
control group was performed only artificial bone defect in the frontal area of
rat and experimental group was divided 4 parts. The experimental group 1 was
grafted with tooth—ash, the experimental group 2 was grafted with pig
tooth—ash and plaster of Paris mixture, experimental group 3 was grafted with
pig tooth—ash and chitosan combination, experimental group 4 was grafted with
chitosan only. The experimental rats were sacrificed at the 2nd , 4th and 8th
weeks after operation.

Result : The results were as follows ; More significant new bone forming
activity was found in all experimental group than control group. In all groups,
there were more significant new bone forming activity was found in 8 weeks
group than 4 weeks group. There were slightly more new bone forming activity
in group 3.

Conclusion : These results suggested that the mixture of chitosan and
tooth—ash might be effective materials for new bone formation in osseous

defects.
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FAs A A AFS S 12539 97 Sprague-Dawley WA 75vtE] & 2T
1

3 4fe APTOE hrel 74 7Y 15wk d WA s

Table 1. Experimental design (unit - number)
Implantation
Group Graft materials period (weeks) Total
2 4 8
Control Non-graft 5 5 5 15
Experimental group 1 Tooth—ash 5 5 5 15
) Tooth—ash and plaster
Experimental group 2 ) ] 5 5 5 15
of Paris mixture
) Tooth-ash and chitosan
Experimental group 3 ) 5 5 5 15
mixture
Experimental group 4 Chitosan 5 5 5 15
Case number 25 25 25 75

2) A3 A=

2-1) Aozl

A A BAE FE7E FEE AotsEs AYAATFE ARl AHT F 950T
SF2olA 3385t motare}t pestle ©] 83t 100mesh (0.149mm)<] P A =7
2 Bas AAsdn. BE ARES w4 A ethylene oxide® A %53h%ar, ¥4

A ETe ADAAFE ol $3 .



A2E s xe] Hols| RS X}g AX 3 (plaster of Paris, U.S.A. Gypsum
Co., Calcium sulfate hemihydrate)®} F AW 2:12 &35} T}

2-3) Aop3|EE3 7| EAY] E3E

Medium molecular weight9] 7]EAF (Sigma-Aldrich, Yongin, Korea) 3g< 2%
oM EZE & 100mLel &3AA 3% 71EA &4 wmETH 3% J|EA &

10mLell 3.0g9 Aop3lE =S 42> F 500rpm wRHZ|E AojFEr, o] EFES 5%

tripolyphosphate® 43 = 30 7} o] wx A¢S A, o] wx Adt
H 7EA Y Aot Y EFES AHAAR o Ete] molddd F2 F 60C dlFA

=
©Bol AN B ARANY, AZH EAT oA B EFBL GAALS

o] &35lo] 23 F ethylene oxide gas® A =3t}

g Wy
2ol ¢t WA Z ketamine hyperchloride (71E}2}®, 43k a)) 15mg/100gS
<5 W FAeke AAeHE fFEekdd. R mE FAE AR 2 A5S A

2207 2% lidocaine HC1 (1:10%F epinephrine %)< FAS & F

LY A7IZE 1/4 43 burg o] &3t AFToz F/ES AAS G dxz=aS A
gk Agtel wep oA AE AE&Fol wiAstia 29E F44 FEAE BRE
FT ARZAS FaEdu. gxddAdE FASZE AAsY T A2ERES A%
F o)A A w Aol BFE AlAEATE Ao T} AHE AMT TFES v
2 dio= o] MAANE BYHAFE ol &ste T3 F wj A A

FEs AFAs 10% T4 2ol 2443 AT 5 124%F F3F nitric
acid= &3] AlZt}.

FES 3mm FAR Husle zE2y o AFH T AE xF 77
(Hypercentre XP, Shandon, UK)Z o] &3l 2% g = &3}

s&Ad Ev] & 45m=2 A T35e] Hematoxylin-eosin¥ Goldner’'s trichrome ¢

A sl A3t AulgGeld BRAAT. F AENN AME AR B 5



AL 98 MagnaFire digital camera system (Optronics, Goleta, USA)E o] &3}
o] FRo ARE #HAGI v} Visus Image Analysis System (Image &

Microscope Technology, W%, &=)& o]&3ste] SA&AY. S =+ HAHLS

t-tests AR oW, FoFE B%NA SAAA FAHS FbekAdnt
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Table 2. Comparing of the new bone formation at 2, 4 and 8 weeks after

. ) .. 3
experimentation (unit: mm’)

2 weeks 4 weeks 8 weeks
Control 0.053+0.014 0.245+0.121 0.380+0.133
Experimental group 1 0.034£0.012 0.177+0.180 0.284+0.235
Experimental group 2 0.047+0.023 0.136+0.048 0.479£0.661
Experimental group 3 0.075+0.029 0.322+0.170 0.436+0.195
Experimental group 4 0.467+0.372 0.445+0.276 0.682+0.500

Table 3. Statistical significance evaluation of each experimental group

2 weeks 4 weeks 8 weeks
Control vs. Group 1 0.028 0.271 0.108
vs. Group 2 0.340 0.100 0.376
vs. Group 3 0.093 0.236 0.307
vs. Group 4 0.030 0.117 0.115
Group 1 vs. Group 2 0.138 0.429 0.215
vs. Group 3 0.005 0.114 0.075
vs. Group 4 0.009 0.053 0.049
Group 2 vs. Group 3 0.055 0.039 0.446
vs. Group 4 0.017 0.027 0.300
Group 3 vs. Group 4 0.014 0.210 0.168
Table 4. Statistical significance evaluation of each w eeks
Control Group 1 Group 2 Group 3 Group 4
2 weeks vs. 4 weeks 0.107 0.041 0.001 0.003 0.459
2 weeks vs. 8 weeks 0.103 0.042 0.091 0.001 0.217
4 weeks vs. 8 weeks 0.080 0.382 0.158 0.177 0.191
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VI. AP A

Fig. 1. Control group at 2 weeks (H-E stain, x40)
A tiny new—bone formation (arrows) around the defect margin (asterisk) was
identified. Almost all of the defect area was filled with fibrosis (open arrows).

Fig. 2. Control group at 4 weeks (H-E stain, x40)

New-bone formation (arrows) around the defect margin (asterisks) was
identified. The defect area except periphery was filled with fibrosis (open
arrows).

Fig. 3. Control group at 8 weeks (H-E stain, x40)

New-bone formation (arrows) around the defect margin (asterisk) was
identified. The defect area except periphery was filled with fibrosis (open
arrows).

Fig. 4. Experimental group 1 at 2 weeks (H-E stain, x40)

A tiny new—bone formation(arrows) around the defect margin (asterisks) was
identified. The defect area was filled with graft material hydroxy-apatite (open
stars) and chronic inflammation with fibrosis.

Fig. 5. Experimental group 1 at 4 weeks (H-E stain, x40)

New-bone formation (arrows) around the defect margin (asterisks) was
identified. The defect area was filled with new—bone formation around the
graft material hydroxy—apatite (open stars) at the periphery and chronic
inflammation with fibrosis.

Fig. 6. Experimental group 1 at 8 weeks (H-E stain, x40)

New-bone formation (arrows) around the defect margin (asterisk) was noted.
The defect area was filled with new—bone formation around the graft material
hydroxy—apatite (open stars) at the central as well as peripheral portions.

Fig. 7. Experimental group 2 at 2 weeks (H-E stain, x40)

New-bone formation (arrows) around the defect margin (asterisks) was
demonstrated. The defect area was filled with graft material hydroxy—apatite
(open stars) and chronic inflammation with fibrosis. The graft material
hydroxy—apatite (open stars) intermixed with chronic inflammation with fibrosis
was found in the defect area.

Fig. 8. Experimental group 2 at 4 weeks (H-E stain, x40)

New-bone formation (arrows) around the defect margin (asterisk) was noted.
The defect area was filled with new—bone formation at the central as well as
peripheral portions. The graft material hydroxy—apatite (open stars) was
observed in the central region of the defect.
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Fig. 9. Experimental group 2 at 8 weeks (H-E stain, x40)

New-bone formation (arrows) around the defect margin (asterisk) was noted.
The defect area was filled with new—bone formation around the graft material
hydroxy—apatite (open stars) mainly at the peripheral portion

Fig. 10. Experimental group 3 at 2 weeks (H-E stain, x40)

New-bone formation (arrows) around the defect margin (asterisk) was noted.
The defect area except periphery was filled with extensive fibrosis (open
arrows) and some graft material hydroxy—apatite (open stars).

Fig. 11. Experimental group 3 at 4 weeks (H-E stain, x40)
New—-bone formation (arrows) around the defect margin (asterisk) was found.
The defect area was filled with centripetal new—bone formation.

Fig. 12. Experimental group 3 at 8 weeks (H-E stain, x40)
Thick new—bone formation (arrows) around the defect margin (asterisk) was
demonstrated.

Fig. 13. Experimental group 4 at 2 weeks (H-E stain, x40)

New-bone formation (arrows) around the defect margin (asterisks) was
identified. The defect area except periphery was filled with graft material
chitosan (open stars) and fibrosis (open arrows).

Fig. 14. Experimental group 4 at 4 weeks (H-E stain, x40)

New-bone formation (arrows) around the defect margin was noted. The
defect area was filled with new—bone formation at the central as well as
peripheral portions. Graft material chitosan (open stars) and fibrosis (open
arrows) were demonstrable in the defect area.

Fig. 15. Experimental group 4 at 8 weeks (H-E stain, x40)

Centripetal new—bone formation (arrows) with fibrosis of the defect area was
identified.
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