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o] A& o] F z2A7k| 7520 8 wjdE= Ay
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e A7 A Aok, A7,
Az g ez o 2Ry fiHE g AE
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W &0 S 913 Tl
o 30, 53 AES] A9E o7 olaere
G5 A <e2167) @ FH ATl Ay} tlokst A
RS o8 Wy o) ek, Telk B
Aok e MHBE 1 9H sl ik o
A go] Sronlin 53] Ba 3tol ARHo| Tk
Aol AES) 44E BRSO 2B
S e 977} 2 5lo] Eelaleol=A 4
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FH k0. T A, FORIE o8 A5

CHSHA|Z= 0fSIS[A| - Vol 34, No, 4, 2004

FIHEAMZO| OAl= 3
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2 ojeia A HeaT Fae, B A
271 So| BEIA 45, 59 /A R0
o] F7lekaL = 7)EAF (1-4, 2amino-2-deoxy-
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235 fstey 234 SAAZYA 3tk
Muzzarelli $2& 2F23%to 2 wyd 7] 93]

AL, A7 AP = A Al frobE 7]
BEAE A8 Aoz Bt 4 gl
alkaline phosphatase activity®]] &S
= F)esbe] AF2H Ao 43
T Aers AR
AS7A ] ATFHIAZ B uf 7] EALS

34 o) A5} 12FHE 2AN7]
4 249 B} e Aoe a9
£ RTE FRAYR0S §F RN B} A
FRAPAED T=

A e o ED o) 4 o) Atz
AzF YA AHA°

Hofehs 2F A2 of
g 7)EAke] B3te Bargh A2 =8, o] & ¢
T 71EAe] WA BiAl AR S A8t
A7IA BomA 22 A4S ST AR
= opr izl shgint.

Il 1A= 2 R
1. MZHI

1) A A SN S| 22 2 B

ejAt TR BAES] F2]= McCarthy?-59
MR £ E LTS o] 3te] 2ol
Fetdeth. BE 20-21454¢] WA RS BAR
T2 02 Al Bjate] FRERE N
AAste] s} AzxAS AAS A dAH
TN &8 7H 2 A S £ 0.2% collagenase
(GibcoBRL, U.S.A,)E -3} bone cell buffer (1 M
NaCl, 0.3 M HEPES, 0,125 M CaCl,, 0.5 M Mannitol,
0.1 M K;HPO; pH 7.4) 1,5 m ¥} 37 mnksbaA
37C A 1583t 23212, 31 9] 23Tl

748

A ZE NS B 2oL 4 of SHA ] A

2obA] 1000 xgol A 1087+ A 21%-2)3 %
bone cell buffer2 A28} thr] Y485t
2l AEZE TRt mjdetsinh. 89 AEES
75 ml flasko] 10% fetal bovine serum (FBS;
GibcoBRL, U.S.A.) ¥ 1% antibiotic-antimycotic
solution (GibcoBRL, U.S.A,)¢] A7} BGJb media
(GibcoBRL, U.S.A)o)) vl Fatith. v oFele 3¢ 7t
Ao 2 W3slg o vYdA S 100%, S5+
37C Pem 95%2] E719} 5%2] COE Al &+t
et Adell= A F 1A eF 2R Zs o8
ESisA

H
R

2) BiIAIL =L X

FEA TIEARS 100% F)EARS ol s
A EE 7K 899 71EAT 3

o] &3l EIAIA FA HF& AA Hxsh

B2 FF5H FIAFOZHE ATt

Fej9] 7|EARR 33 SR S ujA

HEF=7F 242 0.01 mg/ml ~5.0 mg/mi o] H ==

stock solution © 2 FH]5he] A o] ARE-3FA T

]

2
2o

1

i o

£ Moo

W, ok i o

2 N=ZEY= Ef

Al & 1A e} 241 9] FoFAEE 0.25%
trypsin-EDTA (GibcoBRL, U.S.A,) €07 2|3}
of F23F F wellF 1 x 1070 ¢] AZEF7} =]A 3fo]
96 well plate (Nunc, U.S.A,) of] H=3F 3 ufj ksl
o AZ7} o 70%78 =0 YA o Y H S v 2%
9} 0% fetal bovine serum¢] E3HE BGJb v koo
2wkl s dE e 7|EANS H7Feklt AR
H 7)EAN] 5= 0,0.01, 0.1, 1.0, 2.0, 5.0 mg/ml
2 3Tt Ml 1Y S} 3 $of] MIT assay & Al
Btk 7z wellol| A v okel-g A A sk Ye]4)d
G2 23] A& 3 Non-Radioactive Cell Proliferation
Assay kit (Promega, W1, U,S.A )& o|-83}e] A Z2A}
o] AAI & 3-(4,5-dimethyl-thiazole-2-yl)-2,5-
diphenyl tetrazolium bromide (MTT) & 50 U &
A7k 4417 F3 wlgeIedet, We-E A7)




7] $l3ke] o719 20 4] 10% SDSE H7}sk &
ELISA plate reader (Microplate manager® BioRad,
U.S. AR 37 490 nmol| X ¢] F3=5 4330t

H o1& T
e 7IEA ek AEEAE Brhe tix
2ol g w1 -g 2 FAIS

3. DEBESY

X Ej2F A ZAEE 6 well dishol] 1 x 1057]12]
AEE skt v 323} 79w A
skl Qs A ArE 23] AFstdt 2+
wello]] 200 #2] 1x cell lysis solution (Cell signaling,
U.S.A)E BaL ST Wl gRE $- cell scraperE 016
Slo] VIgEE AL The 10 W FAatel TG
S Bradfordfol] &Jste] SA3}SIT} Protein assay
kit A]¢F (BioRad, U.S.A, )< ©]€3}e] UV spec-
trophotometer (SmartSpec™, BioRad, U.S.A.)
595nmof N FEEE S AlEule] vl o
FE Skl

4, 27123 QI ) B BN 2
G714 QA Bl G4 A= ZHLS Cho 529
spgell 8ol AJESch WA B P A TS
v oksl 5 12 well dishol] welld 1 x 107]¢] MEE
vg_:_
()

T3 2443 5 3T s )Nk 485}
313905} 790 whegRkih, WAE AAT F 106
TritonX-1000.2 A EE &3 A17]3L 2232 B4
ZT}, 0.4 mM Tris HCl, 2 mM MgCly, 4 mM p-nitro-
phenol phosphateZ} 3-8 8- 50 u/well&
7}k & 308 7F whS-A]7]aL, 150 4 9] IN NaOHE 7}
8l W3- T AR & 73l ¥ p-nitrophenol&- 405
nmdl| 4] spectrophotometer (SmartSpec™, BioRad,
CA, U.S.A)E W] A es it

5. Mfefst HRe| 57

A3)3}

2 WAl YIS 7R GE o
7] $i3te] ]

=2 o
A AL FABAEE 12 well plated]] 1

749

x 1070¢] AZ7} HA &58F £ 10% FBS, 1%
antibiotic-antimycotic solution, 50 ug/ml ascorbic
acid, 10 mM sodium S-glycerophosphate”} 47}%
BGJb solutionol] 7|EAF #HZ 5% 0.01 mg/ml, 0.1
mg/ml, 1,0 mg/ml, 2.0 mg/ml7} == A5} 34w}
oA S argksbaA] 1495} 21971 v kgl
v ¥ 1493} 2197 9] cell& 4% formaldehydeol] 1
AIZF A3 & 1% Alizarin red S A A& Yo
087 WA A M35t 28-S dAsltt e
EEEL CCD camera (Sony, Japan)ol|A] 23}l
Optimas image-processing program (Media cyber-
netics, Carlsbad, CA, U,S,A)& o]8-&}e] EUE] At
A 433 2 5 2e] WA At

AR =4

[\

6. S

i~

AL

Aol A Fojzl £33 one-way ANOVAS} AS-
774 9l Duncan < A3 SF3iTt

. & 1

1, S lo] st #A| EfAL STHRNES] S
'I-I/\Iv
d

2 SRR 7)EARS Aeeh 2t Adds
HiSF 1Y, 3 Fof] MTT assayE A3y 8Tt vl 1
U, 33U BT 7|BA 5 2.0 ng/ml oA Tk
T3 vl ke fojg &V YES T
(p«0.05, Figure 1), Fetal bovine serum 87} -5
o3t NEEATe HslE HF3AS o Frogh A
o7} T A &3ttt

2 HE ¥ SE 2

FEAb] WA B S RATS) % T A
el MR Feke AN A, v g 3ol vl
2 12,9 ug/ml F|EAF At A= F5 0,01 mg/ml
NA= 14.2 ug/ml, 0.1 mg/ml A= 17.1 wg/ml, 1,0
mg/mlL 15,8 ug/ml | 2.0 mg/ml A= 14.8 ug/ml O



Cell viability after 24 hour exposure of chitosan Cell viability after 72 hour exposure of chitosan
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Figure 1, MTT assay for primary rat calvarial celll viability with chitosan,
* indicates significant difference compared to the control (p¢0.05).

Table 1, Effects of chitosan on total protein level in primary rat calvarial cell

protein (ug/ml)

Conc, (mg/ml) 3 day 7 day
control 12.9+1.1 20.9£1.0
0,01 142+2.1 225123
0.1 17.1£1.5* 20.7+1.7
1.0 158123 212%+13
2.0 14.8+35 205t1.4

* indicates significant difference compared to the control (p{0.05).

Table 2, Alkaline phosphatase activity of rat calvarial cells treated with chitosan

Alkaline phosphatase activity (U/10° cells)

Conc. (mg/ml) 3 day 7 day
control 314.9%29.5 4345+33 8
0.01 350.6143.2 575.81+43 2*
0.1 418.7+34.3* 615.2%71,1*
1.0 395.4430,2 556,24 48 7*
2.0 385.6147.9 482.4%71.2

* indicates significant difference compared to the control (p{0.05).

2 7EAE F% 0.1 ng/mi oA thzL o HlEte] & 3. &Y et ol 24 Sl WAL

g eo] Fo el o BT (p<0.01, Table 1),

w7 AME R 20.9 wg/ml 2 390 H]E} 71EARS Y] e 27y 7 s e 7E

of H Z7HteH 71EAF A4 E 20,5~ S FESRL v et AATEY 9714 QA

22,5 ug/ml 0% AT A F Aol gokot A IAHEE S

ol gk 2tol= fISATt (Table 1). Hj ¢ 3 o] T 314.9 UL, 7|EA ¥
0.01 mg/ml ~2.0 mg/ml | A= 350.6 U~ 418.7 UR
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Alizarin Red S staining(14 day)

Chitosan 0. 1ma/ml

Chitosan 0.01mg/mi

Chitosan 2.0ma/ml

Chitosan 1.0mg/ml

30

% of mineralized area

20

Concentration of chitosan (mg/ml)

control Q.01 Q.1 50

Figure 2, Representive in vitro mineralization data obtained from 14-day cultures of primary rat calvarial cells,
+ indicates significant difference from the control (p€0.01).

F1EAF 5= 0.1 mg/ml 2} 1.0 mg/ml A4 tjZtol| H]
3 &4 BT} sl =7 UERTE (Table 2
p<0.05).

i 790l T 4345 UG, 71 § 5
0.01 mg/ml~2.0 mg/ml A= 482.4 U~ 6152 UZ
W& ol A w3 Aol vlste] &4 ST S
7Fskge}, 71EAF S 0.01 mg/ml ~1.0 mg/mi77}A]
o] vlsl &4 ST} ol el A vrElR
o} (Table 2, p(0.05).

4, NS} BNl 5T

4] e A AEE 4

Alizarin Red S staining(21days)

Control Chitosan 0.01ma/ml Chitasan 0.1ma/ml

880

Chitosan 1.0mg/ml

Chitosan 2.0mo/ml

ol A v kst vk 1493} 2199 alizarin red S&

B4e AL als) T8 9 WA 29
o Age 930w 790 A7k B Hel Yoin

Y FYEL ?sz FAM 0 & GaE o] QISIT

w9k 140 tize] A3)st 2-] 4 H gL
12.5%, 7)&AF 0.01 mg/ml-& 15.7%, 0.1 mg/ml&
15.9%, 1.0 mg/mlL 20.2%, 2.0 mg/ml-& 15,5%= 7]
EAF1.0 ng/mlE TS oA 2T BT 2 A
3]s} A4 PAE&S B AT (p(0.01, Figure 2).

vF 21 A3]3) - A HlE2 140 vt
o o S7Fhs A3s Bth txwe] 433t 4
Ao FAEL 19.1%, 71EAF 0.01 mg/ml-E 25,2%,
0.1 mg/mi-& 28.7%, 1.0 mg/ml-2 27.8%, 2.0 mg/ml2

50 4 [ 21-day mineralization
+
+*
o0
®
b3
0
N 30 -
o
o
£
E 20
k]
2 ++
10 ’—‘
0 T T T T T
caontrol 0.01 o1 20 50

Figure 3. Representive in vitro mineralization data obtained from 21-day cultures of primary rat calvarial cells,

+! indicates significant difference from the control (p<0.01).

++: indicates significant difference from other groups (p(0.01).
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10,7%2 71EAF 0.1 ng/ml 9} 1.0 mg/ml & F-3F T

A tlxw it £ 435t 29 483 B,
7|E4F 2.0 mg/mltS TRErol] H]3l| FreJahA ek

o} (p¢0.01, Figure 3),
vV, 0%t

4"]*«] 23} A A5
oA48kxz] wokal x|F
3'4% ket Qo R
3] WA -2 FF50l%
é‘?Pﬁ‘ o,
WM = AL} sFAE7E A0l
sfn] ZE A2 AHgo] TV SREAIE
o] Fhadhe A9 AEe] FAo] Al
AT 0 X223 AT 2 Qo] A
7% E Mg B2 o] 2x3Fo] 3
& 735l i Sske
£ S3lM = o34 Al
=& Y98k 9 A
“]*ﬂ%‘r 35 TNAdetaL 2k SA4o] glomx
AR BS TTMIE 7 e o S
of 7lke] F g8kt
71E4F (14, 2amino-2-deoxy- B-D-glucan)& F5
St HAA Q] 7Rl 2 HE HAl fF=ste] AR
Aom BAZFTA 2 AR 2l FrA
g8 AL Sle), ek Rk AWAe )
PR 202080 9L EXEA0] AT F &Y
A7)0 A, 55 B2 Aol 53}
gzre, Tt 7
T $E0) 53 BoMIEY B 4
g FEare] S5 9] APAET o]
TH4, 25,26, 3133 o]o]] 2 Ao A= RXF7HA]
e WA e AR Tl
9] 7VEAE FEE A8kl AlE e 24 JFF
= A4 Teate] S8 Jofnal seich
IR 59 Kol RE Bt Tt
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7|EARS W F W) 93lS of8ate] wiF A
v S5 SHRo] YAATIAL A% F AIE wSg
hood9l| A acetic acidE 3|WEA|A A o] &35}
o}, et o] WS FH|FA o] Bagebn w1t
Eh= Ale (ac1d1ty)E A A7) $18ke] 0.5 M9
NaOH=E A|##A o] H gzt AE v 8 HA7F
o7|H o 2 HalEA] F=E thA] Hank's balanced
salt solution® 2 A|&sle] pHE 742 ZAsH= 5
1 A o] ARG Al 3 Fof| 7|EAke] 3
A5 w7} 9t} dhu W =300 294 F)EAL
0.01 mg/ml ~2.0 mg/ml S AFE-8IR=T] o] WPHL 1
o] HAFA dow Had wepas o] i
71ERE W G Al A8 4 Jon Age &
o] 2A % 7Fssltth o]of] £ AFteAE ofe 714
AE 1sle] 7|EARS -84 T|EAIC 2 By
Bj o] Z1& 33} SFrell o] ARE-EHth

B AFeM = 7|EARe] WA EjR}F A 2 S]
21 T g Ado) m )= @l thsto] THaat
ATt 71EA o] Ml S H A= FE BE
gk Aol A, Mori 539& Ao 2o 7| EARS 4
LA AT (5~50 ug/m)AXT= AdFroAEe] =
218 AR = ZAITE FE (500 wug/ml) ol A=
Aol E ] S48 AAXFEE Barstint & A
AollA= vt 194 7|EA 5= 1.0 ng/ml 0]/
A= 0,01 mg/mlT3} W aLsle] §-2) % 93]-/\517,:}'31\_7]-
YR ™ 1k 38 = 2.0 mg/ml ©]73<] S
A1 0,01 mg/ml-3} W] alste] G747} o5
yFERstTE. Lahiji 5922 SO E ] 4.0 mg/ml &
AR A8 5 7Yl M) S BEskS v 7]
EMro 2 98 AHed 457t 71 A At o
Aol vlske] ZopAIES] W =(density)7} kTRl
stk o] Ade £ A3 AlE o] A
2.0 mg/m BT} 33| & FrolA = AlE 24

HYe o= 7|EA A4 Wb A3y |7F 2 ARE
g AR 5, Lahiji T30 ARE-gH A7 Wi ] Apo]d
ot 710 & AZHET}. ey Mori 5% Bl Lahiji 5
o] Atg B wf AT $E 7|EARE AR
BAS ZNA Y AGE 221X Ao 2 AR
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7NEARS 284 A2 Jerists e,
Lahiji 539 7|EAkE FopA| o] 2G4 AlZ9] ¥
g7} 5o ofd ol qlaL 1 FErh 7URt
A H kAL 3Tt & A A= 7| EA 5 0.01
mg/ml A E-E] WA B2} FA BA = T EAL A8
24NZHE 2 7 3]0 Zlo] =],
2.0 mg/ml, 5.0 mg/ml A 58] AAsFA oW 3D

o= Aol Fe7t IR FAHeH 53] 5.0
ng/ml A= HMEEC] FofgA] e FHE B

Lahiji 5922 A3}e} AR} (data unshown)

PNbo] ] B} AR AT & 0 Y
Aol VAT GTe 2ARR A3, 394 daTe
12,9 wg/ml, 7)1 EAY AETolA = 14.2 ug/ml~17.1
ug/ml O 2 F|EAY BT 0.1 mg/ml oA thzr-o v] 3}
o] % v Aol frofaA) o stk e 7o)
= T2 20.9 ug/ml 2 2079 H]ste] v STkt
o FIEAF At M E 20,5~22.5 ug/ml O &
AGZIA F Tl Ago] WetoLh fod ol
Gioich, 71Eate] o Bd GRS 24T 9
509 AYANE 0.2 ny/mi 8] 7| EAE H4 2
3}, Wl GAeL 27 3o iz vl
FelEpl o WA 7o taEE o W
Ciehdrha steteh, & Ao W% 32le) 5 v
ko v 2o H]Ete] 71EAF H5% 0.1 ng/ml oA

ol Bekom the sdM T tixTE T
% iE ol o B2 B B 7 509 A3
SF ARt B 7oA 9] & e oA =
EHZ—TL FNEA AL 25 320 H]5ke] L oo
/bl o vaT i 7B A8wse] 1 ¢
o] W A B o} gk Atol= ISt °]
Abe] ot A3} 71EAF 0,01 mg/ml ~2.0 mg/ml T
X WA BA; T B2 AN AI71A]
OJ-.Q,Q /\]/\].8]-1:}

715401 Fop| 2| M A= FFFs BES A

H, S F A A3 HES

Zl' A7} 718ARS AEets o ZEAER
spate] H3jstel= PdS Hausit I o] o
:[loﬂ)\-] 7]5}1\}0] bbb Nol=1 x:’—,q]ﬁg] -g—xg/g%
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=z

ZA ol AsfE= AAE sk, Ao s

ut B
AL 2ol FRAE S0 stk 4
S BopiEe] 349 /14 tteslis 2

2208 Aoleka 39

= ’ﬁdoﬂﬂi‘: H“H B2t FA AL 23 A
ZRe] B3tE #Esly] flste] 9714 4k Ba
34 I 2 A3 A4 P4 WS A5
o G714 QA el Eas f7]004) o|aH2E
7hrEsste] 3]st o] Folx| = FoA] A
Ao ¢abo] o] FEE ZUMNT|E AR AE

£]7]149)| calcium phosphateE AZA|ZI0 24 A
s15he ot 7

b el 520 BAA BB 7
7} 2799

Q= =1

< A3)3}
ofmjgieh, WA ez} FREAIES] 7

H%k 3ol thztol| Hlste] 7|EAF A-8tol A
1 S HYgor £3]0.1 ng/m ¥} 1.0 mg/
ml OM izt vis) o frofshl 22 BAEE
B} v F 7Ll = izl v]ste] 7] EAt
LT o B FHES HYon] £3] 0,01 ng/
ml A 1.0 mg/ml7}A 8] FEA )zt v]a T
FroaHl e FHEE HYtHp(0.05). o] wi%k
TL7HA| = A A} SN Jﬁrxﬂ}:cﬂw 7)€} o) <]k

H3]5t o] WATdS FHL ek

B ol o] M3)al 44 PyeEs A3 2,
7| EATE FoIdh oA 149 9] 7|EAT E5 1.0 mg/
nl A= U227} v wste] o me As)st 248

A5t om 2184 7)1E2H0.1 mg/ml 9} 1.0 mg
/ml TN & 2Tt 71 EAF 2.0 mg/ml T-H T
o =AU (p€0.01). o] 7IEAF F% 0.1 mg/ml o}
1.0 mg/ml A = FAJo] FHH = AL AR
7)EAbe] of gk X AdfrotA|l 2] QRS B, A
I AL 7)ELF AEA Hh%“é& %7}‘6}%1 ok A
2] 3 vz w8 7
=201 A oo]./q],L/] 2/\101 OW]EJX]“]' r/]-uﬂxl 61—
e Yz Aolrt GrL she § 7Rl
Aol ¥ ohe 93 oA e Fe 2 A

8y 7| EARE 7<1—)\1—;<]_”.E ﬂXW 7= o

R



3= osteopontin®| 7| EAF 2] 2] ¥ v}l w
S7FAAL, Ueno 5209 Al&E AT-ellA
E2bo] 1929 mouse Al-GrolA|E 2] HES]7)A gt
AgA o g ZANTAE GAA T, F)E4H]
A}=-¥ macrophagedl] 2J38F A1t &4 5
7ok 1o W AdfobAl Y] AE)7|A FAe) F
Fhs]o] A7 2219 Aoleka k= 5 Ao}
SEREES SR EERE ST PIERESES
Az oste] kg vhS Ao w FAHT) ujet
A 7| Eqtel] o7 22 A frotAl ] JRFS T
AR AE g FopMare} 3 L A3 177
g dart s 2ot

£ A7ET} WA Bz} oA el 7] EAT

= JANTIAE edekon 7] Tl 93t 7]
2 QA 23 BASAE SXANFE & AT
= 0.1 mg/mi 3} 1.0 mg/ml ol 4] 2 &]3}
iz W frold S7ks 23
TEO 7)EARE SAE T Al
A SAINE F UFS
WA ez} FABAE T EARS
ZIAZ 2] T3} Aol thg AEA S A
dastn w3k P Fad AlzerE &
W FH o] w A G 9 2 71 tigk )
et AbaE

o M ok

T

o R

a=)

3L
=
O;

3

7| EARE A E2HE,
359 BHE Kol &E AFzHe
Aol a7} S Ao = ABZHEr)
e 7|EARS o] &gk A5z o
2] FZsln] 58] ZobA|xe] &
ARG 7| EALe] & A AAELT ool
t}. o]o] & dAg-olx= WA Bt SR 7]
B2 550,01 mg/ml, 0.1 mg/ml, 1.0 mg/ml, 2.0 mg/ml
9 5.0 mg/ml 2 24, 72AZF wiFate] A 2o EAE
g 24erar) WA B 18 FohE oA
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-Abstract-

Effect of chitosan in primary rat calvarial cell

Jeong-Kyung Kim, Hyun-Ju Chung, Young Joon Kim, Ok-Su Kim
Dept. of Periodontology, College of Dentistry and Dental Science Research Institute, Chonnam National University

The effect of chitosan, a carbohydrate biopolymer extracted from chitin, on periodontal regeneration is of
particular interest, The purpose of this study was to evaluate the effect of chitosan on primary rat calvarial cells
in vitro, with special focus on their proliferative properties by cell activity and the amount of total protein syn-
thesis, The experimental groups were cultured with chitosan in concentration of 0,01, 0.1, 1.0, 2.0 and 5.0 mg/
ml for MTT assay. In the experimental groups, cells were cultured with chitosan in concentration of 0,01, 0.1,
1.0 and 2.0 mg/ml. Each group was characterized by examining alkaline phosphatase activity at 3 and 7 days

and the ability to produce mineralized nodules of rat calvarial cells at 14 and 21 days.

The results were as follows:

1. The cell activity was not reduced in the concentration of 0.01~1.0 mg/ml whereas the cell activity was
reduced in the concentration of 5,0 mg/ml than the control at day 1 and 3 (p{0.05).

2, Primary rat calvarial cells treated with chitosan in the concentration 0.01 mg/ml and 0.1 mg/ml showed
more protein synthesis than the control at day 3 (p€0.01). But primary rat calvarial cells treated with chi-
tosan showed more protein synthesis than in control but they didn't have statistically difference among
groups at day 7.

3. At 3 and 7 days, alkaline phosphatase activity was significantly increased in the concentration of 0.01 mg/
ml, 0,1 mg/ml and 1.0 mg/ml (p<0.05).

4, The percentage of mineralized bone nodule was more in the concentration of chitosan 0.1 mg/ml and 1.0

mg/ml than the control.

These results suggested that chitosan has a positive effect on the bone formation of primary rat calvarial cells

in the concentration of 0.1 mg/ml and 1.0 mg/ml

Key words : chitosan, rat calvarial cell, protein synthesis, bone formation, MTT assay
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