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

0| YA Fl2M 22 S¥YS DAl B
BISY - ASAR  UYE' - HRF' - Yge'?

7]@ g;x] /dxh,]. ul
, AgzA7} Wl

—[n

oﬂ od
Lo, [‘_}E
r]o
o,
1>
ﬂl

#2343 ZP&VH"}
st 53] ¥o] AAA %}%Oﬂ 2}
L2, A% 70 Kgo] 4391 2F 10-20 mge] *g7ko] A
o] EANEH=T o]F 25%0)/de] & Wl TP, 3t
2 A o] 2T A = LEERE EA8A R ()
9] ¥, E3] striatumo]] 200 uMo)d), A2o] =H
22U s EE 3-20 ;zM Lol

w7be) Q1) A A 35 ngolapolnd Ak
xq o2 w3 z5 I Rs)) o]:x]] .6_01] Zl—o] g’;o] t}g}
§Ejo] glop 2, 58] Sz Fols BE Wk T
sl . BUE AL 05 145
o] =T 7)5 T8 =
e AEH o2 wEd A 3
Zpato] S AT 9,

e calcium channelS
Hr AZYR B0 e 2HAEd ud
(rough endothelium reticulum; rER)% 4~7]3ol] #]

A9 calciume] AEZAY BH]E $3p), E3

aL
=

N

S8k AZWRE F4

Rt A2 5 B8 AZUR S0zt ke Ay
of ] A7) EA8hH= caleium®] AEZAY &
ZZ2A) 7199 A EW A A7) (oxygen free
radical)ol] &J3}e] 37} o] 2(Mn3) 2.2 Aks}] o] A]

FEAJof| Frofghep 10,
EA] o A3 shol| A W1ke] A &4
H

-
Y

e

7
d 93 Mn intoxication FESF AlZ}8}h #Fo
W ol Wil el Tk, B4
+22 u}171¢& A3k (Parkinson's d1sease)d+ —n—/\]-?é_
extrapyramidal dysfunction®] WERATHL 12 THJZ]
2 ASS Zhe AN BT S5 Y94
o] Z7ksl=t] ol& &l dF E HoA 1
levelo] 7= aL ool whbr] P58k Ajt 4 H
83 W77t vepdtt ol W ]'O] %%(bﬂe)
WellA] tirte]o] v &= 2wk A 3 V)5S
ek 5ol Rt A=F o] opy)E 9)\7]
oo ohd),

W7ro] AEo) nxE JERE T2 A A F
5o itk Asxe] Pk pCl12 A2 #3lE

=3} o]= nerve growth factor®} FAFSE A5
Y A2 ek Sisep, e e ¥
k& PC12 A Z9] A ZALE oF7]5bH o] 21 A7k

N e
3:1,

r:i fo

]_

L mlm 2

/\

T

19z,
il :

A i
E-ma

youngjun@jnu,ac.kr

77

FFO 7 8K 5 Aevista A|hust T sk,

H5:501-757,



FE gEA I o7l o] 1A &
o] "d‘o#@']:]u— 0]’}\)\]:}13).

ZEAE gk d1ke] FS BES AT =
oJ . ampagnani 5108 MG63 osteosarco-
ma AE] P FAYS v oM AE
F-2po] 2t

51"1%]“} As A= S0 AL
By

aeht 2 A8 E
Aol R
Ho] o] o)

QT 19. % W)

anof v

o)

F{EI
rhl

E3tale] wkA 71 Aslo] 9+
Wt ol 2} osteopeniad] $]¥
ekl At Bl 3l
1319 o] TE Tt
ofj7} At %‘:}“E" 5 =tz A
A%, en Wkl B 24 4
F5lo] R APABAE A5
7k A=) 2 uAtel BAIE ob|E
YRR W A7Eo] 1o} palel
AL &2, W ApF o] ZAE Bl A=
Ae) gl

o & Al = g1t A=) FA| 2 ofH ¢
& FEAE Fohike) R b Sl
WA FIRBA| ] o] o] WIHe 2 A53 §
B4 5 BASA B9,

o =

Z

O
O~
T

1_

01}1 mN

o]l
A

%2
¢

0y 1l
off

I o
A
gl

¢

>~
==

o e
o

e
o]

Il. A= 2 AR

1, WA EIENES] 22

A HiS

W] F7) A EE McCarthy 592] M-S HE
Bl o v L: EolUl Ry S I I R e ot
B 20214 ] WA BjAbE BARFE FA o
2 A&l gake] FRERE SRS dAske]
S} Q2L AANS, A AL 4
£ 7F9E AIES - 0.2% collagenase (GibcoBRL,
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cell buffer2 M 28k thA] A4lEEsle] E2E A
5 T wjFatinh. HE AEEL 75 ml
flaskol] 10% fetal bovine serum (FBS; GibcoBRL,
U.S.A.) ¥ 1% antibiotic-antimycotic solution
(GibcoBRL, U.S.A.)°o] H7} ¥ BGJb media
(GibcoBRL, U.S.A.)9]) Hloka}IT}. okl 39] 7
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37C P 95%2] E719} 5%2] COE Al &+t
et Adell= Al F 1HAeF 2R Zs o8
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.o HjAY) 55710, 10, 30, 60, 100, 300 M
o] H == stock solution® 2 FH| 5] A& ol ARE-
ShTh dlz2r2 MnClLg 4-83H4] & &, A3

T2 3 T2 MnClL& 483 o2 3kt
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A B3 T 10% FBS, 1% antibiotic-antimycotic
solution, 50 ug/ml ascorbic acid, 10 mM sodium §-
glycerophosphate”} 87}He BGJb solution®l] MnCl,
FE 10 #M, 30 #M, 60 M, 100 M7} H == 2]g
3L 3Udvict wiA| S algkshEA 1493} 21471 Hl
FekArk. vl 1493 219 A o cellS 4%
formaldehydeol] 1A]7F A8 3 1% Alizarin red S
A Bolg o 2083k W AA 433 YL
FA3HTh G 5L CCD camera (Sony,
Japan)ol| 4] #4331 Optimas image-processing
program (Media cybernetics, Carlsbad, CA, U,S.A)&
o} g3tel SLE] ol A5lsh AR Fio] WAL

AT,
5. 5RNAZFE

100 mm dish (Corning, U.S.A)¢] WA F7)FA|E
£ 3L 10% FBS7F §H-E BGIb v A] o] wlj s}

i

FBS, 1% antibiotic-antimycotic solution, 50 ug/mi
ascorbic acid, 10 mM sodium B-glycerophosphate”}
7} BGJb solutiond]] MnCl, %% 10 #M, 30 M,
60 #M, 100 M7} =] =5 A 2] afaL v stk

PCR primers
Primer Expected base pairs Sequence (5 3)
GAPDH-sense (+) 418 CACCATGGAGAAGGCCGGGG
GAPDH-antisense (-) GACGGACACATTGGGGGTAG
COL I-sense (+) 250 TCTCCACTCTTCTAGGTTCT
COL I-antisense (-) TTGGGTCATTTCCACATGC
BSP-sense (+) 1068 AACAATCCGTGCCACTCA
BSP-antisense (-) GGAGGGGGCTTCACTGAT
OCN-sense (+) 198 TCTGACAAACCTTCATGTCC
OCN-antisense (-) AAATAGTGATACCGTAGATGC
PCR programs
94C 94C ue 72T 72T
1 min 1 min 2 min 1 min 10 min
GAPDH | |
25 Cycles
94C 94C 55¢C 72T 72T
1 min 1 min 2 min 1 min 10 min
COLI | |
30 Cycles
94C 94C 50C 72T 72T
1 min 1 min 2 min 1 min 10 min
BSP OCN | |
30 Cycles

Figure 1, Amplification primer sets and conditions used in polymerase chain reaction, GAPDH indicates glyc-
eraldehyde-3-phosphate dehydrogenase; COL |, type 1 collagen; BSP, bone sialoprotein; and OCN,

osteocalcin,
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Hj &k 7AYol MEL] RNAS FE3F3I T RNAY
F )= w FAS A ABL 2.0 ml €] Trizol (Promega,
U.S.A)E F7Fste] Zk2he] MnCl s=ollA el
MNEE 1.8 ml bed)] $73}AT} 200 4 €] chloro-
forme A7} RNAE {34171 & 4T, 12,000
rpmol|A] 10823 A4 F3tnt. ASAnks: F gt
£ 500 “ isoprophyl alcohol& Z7Fste] RNAE 3
ZAAZ)L 4T, 10,000 rpmel| A 1057F Q4] Beate]
FZlS A AT B2l RNAE Tris-EDTA
buffer 40 # o] %9 % Spectrophotometer
(SmartSpec™, BioRad, U,S. A )2 I 45 SA3}H S
™ 70T WsaLel] Byt

5. 978AI SRS HI2 (Reverse tran-
scriptase-polymerase chain reaction;
RT-PCR)

249 F RNA 5 5 ug2 Superscript II(GIBCO-
BRL, US.A)E o]&3te] 70T A 10, 42°Cel|A
708, 37C oA 158 S AL TS =
sto] cDNAE FHd8titt

W8] DNA @714 <] 9)713ke] glyceralde-
hyde-3-phosphate dehydrogenase (GAPDH), bone
sialoprotein (BSP), type I collagen, osteocalcin
(OCN) primerE A 2Fek S(Figure 1), PCR 958
(GibcoBRL, U.S.A.) 5 4, 1.5 mM MgCl, 3 4, 10
mM dNTP mix 1 4, ZZ+2] primer 2,5 4, 5 unit
Taq polymerase 0.2 4, cDNA 2 4 ¢} 32} SHTE
2o] 50 47} 7 3t Thermal cycler (Perkin
Elmer, U.S.A)E ©]-&-3}o] S23F9HFigure 1), 5

Z5 PCR AHEES 1.5% agarose geld| A A7]9%
S Aste] A FAAF S Gel Image Analysis
System (QualityOne®, BioRad, U,S,A)9lA4] house
keeping gene¢l GAPDH?| ¥d& 7|Fo 2 7+
primere] A2 HAY =& H7FeHict

6. SHEN 24

AZ o)A Fojzl $3%= one-way ANOVAS} AHS-
A7 ¢l Duncan & Al8YskTt

I, & 2

1. 871 eIt 2ol 24 EA= HA}

MnClLE ¥4 &tz 7} 3 59| MnCl,
£ AFstaL vt s 9714 At 2l

0 EHEE S

H &F 3 el] Tzt 98.3 UL , MnCl, 5% 10-
60 #MOJ A= 100-65.9 UR MnCl, 5 60 #MolA]
izl H3l] &4 ST} FolsiA BHAl vt
T} (p€0.05, Table 1),

ok 79 o)) thEF-L 201.0 UKL, MnCl, 5= 10-
60 #MOIAE 99.2 - 192.8 UR BE wojlA] %k 3
Axol] Blste] &2 AL} Z7bskItE MnCl ¥
=30 paMI} 60 MO A= diZztel vlEl E4 4
7o Al RA YERETE (p€0.05, Table 1),

2, afsist 3mo| B Bl

Table 1, Alkaline phosphatase activity of rat calvarial cells treated with MnCl,

Alkaline phosphatase activity (U/10° cells)

Conc. (1M) 3 day 7 day
control 98.3%20.5 201.0+13.2
10 100 +31.7 192.8+12.9
30 84.6+18.0 147.2 £18.9*
60 65.9 £12.0* 99.2+18.2*

* indicates significant difference with control group (p<0.05).
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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).
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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)
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v kst v oF 1443} 21U 9] Alizarin red S A<

NS A8 +8 2459 de 9oz
F9jo) A7 B 99l A FYFo T

A0 2 A E o] ATt
HiF 149 A izt A3t 282 dx2a
MnCL 10 p#Mol|A] & F2E =Y 1 oPdo] AE
Hj<k 871 73Rt 9= dA s A3t 4
A HALE AA g 7] HAE VR YT
2 19%, MnCl, 10 #M-& 16%, MnCl, 30 #M-E 6.5%,
MnClL 60 aM-E 49%%3 0™, 2T} MnCl, 10 M|
/ﬂ MnCl, 30 #M3} MnCl, 60 #Mol] B]&] EAs-4 o
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HjGE 21 LA tize] A3)st Ad e viET
9|4 25%, MnCl, 10 MOl A] 24,5%, MnCl, 30 M-
10.5 %, MnCl, 60 #M=2 5,5%= 1494 o H]3}e] T
Z7Fe S B o MnCl, 60 uMT-o] TFE
of HJsto] f-oJ Al HETHp(0.01, Figure 3).

3.RT-PCR 1}

10 #MollA 60 #MW}X]E] MnCL7} 8- 1% o)
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Figure 4, Reverse transcriptase-polymerase chain reaction (RT-RCR) analysis of type | collagen (COL-I), bone
sialoprotein (BSP), osteocalcin (OCN), and glyceraldehyde-3-phosphate dehydrogenase (GAPDH)
messenger RNA expression in primary rat calvarial cells, M:molecular marker (100 bp); cont.: control
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60 /M2 A3h] Theat 2L ATE A

1 714 Xt Baf) G4 SAE =4 A3} wjk3
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izl vlgl &4 Ed%7) folshA B o
ERATHP(0.05).
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-Abstract-

Effects of the MnCl> on bone formation
in fetal rat calvarial cell

Woong-Taek Han!, De-Zhe Ciu?, Young-Joon Kim'?, Hyun-Ju Chung!?, Ok-Su Kim'?

Dept, of Periodontology, 2Graduate school Dept, of Dental science and

Dental Science Research Institute, Chonnam National University

Chronic exposure to high levels of manganese (Mn) leads a pronounced and debilitating disorder known as
manganism, Research on the toxic manifestation of manganese have focused primarily on its neurological
effects because exposure to high levels of the metal produces a distinct and irreversible extrapyramidal dys-
function resembling the dystonic movements associated with Parkinson's physiological and biochemical sys-
tems in the body.

The purpose of this study is to determine the effects of Mn on mineralization in primary rat calvarial cells,

The experimental groups were in concentration of 0, 10, 30 and 60 #M,

The results were as follows:
1. ALP activity was decreased in concentration of 30 and 60 #M (p€0.01),
2. Bone nodule formation was depressed in concentration of 30 and 60 M at day 14 and 21 (p<0.01),

3. RT-PCR results showed an altered expression of bone matrix proteins,

These result suggested that manganese might decrease or alter the expression of the osteoblast phenotype,

Key words: MnCL, rat calvarial cell, ALP, osteoblast phenotype
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