CHSHAIZE DRSISIA| < Vol, 30, No. 4, 2000

Cyclosporin A1} in vitroo|A Z=M|Z0]| O|A|= gk
U - O[S - WHBP - S5 AP - QR IR - AN

DINIEEf L A afeist Al et d, A= AR YRl

DIM|CHetL Al st 7

. M2

Cyclosporin A(CsA)& 7] o]]A] o] ] A HkS-
< A7) Slal BN AR d A
oJcha, oAt ole] 717 3288 AAEE 1%
gy ezl Aol 1A, AdsA, 18 s,
SRR, A1 754 Bol Slek, ol2ia 27}
§5 FEU Mo 2 theh ) g e
2 AHESS o) LreRin o] 2N AFojelnt
Qwd Aoz Aes B4 2 Az g &
7} Barsar gk,

2|29 HEF2AL CAS A2 AFE3H7] AR
19800t Zo A& B E Qom0 o] 2 F3}7|
A8 FELIS NP3 A3} CsAS 27} 15-

45mg/kg, 45-95mg/kg Foihe 7o} a1eko] KL
A A& F52o] HEETE. CsAdl 93 A2 3
AL 19839 Ao 8 X7} o aT)E o] F
A& A5 o] W EI Hrd JFE FE 24
ek HET} oo AL TP, HEF A2 5 AE Tt
s17] $15ke] Bartold 5(1989)0] A& 3t CsA *]&
FrobAE ui R ol M= CsAZF 2|2 AfrolbAlE
2 X}fﬂlg A58k Ao 8 UepA|w wh
ke AL gl Ao 2 vehd v)

=

1

Y=

01 9, 10)

e AW Fold CAZt 2] F439 &
o] 7 8 ol Fpe TN 2 Aol 4
g FFS PRITaL Barskal ledt 2719 ¢
B HEE CAR ARG SRl A azathio-
prin& %] A7 B} 4 Alkaline phosphatase
(ALP) S=E0] A%l o] WAL, Ago) A3}
Bo|4E e BAplA] CAFAA ZBAE st
R EEE S R E RS P

219 o] Hg WAEE Coa] Fo the AZHE 7]
Aol e F01E Ao A, B2 h

&3 o) A0 2 defAsl)

CsAE A8 #9| 4] Parathyroid hormone(PTH),
interleukin-1, prostaglandin E2 1] 31 1,25 dihydrox-
yvitamin D 5o 2J3jA A4 F2] S5 oA
thal Hare]o] grpeisio CsAS] vl oA FA
A7E AN FFT S-S A 7] v
o CsAe] A 5/do] o g aae} Aol
91 Foleki Aztslold STk, B Csat 3
A EE3} - QA1 tumor necrosis factor-0.8} B
283 interferony®¢] XS oAIsaL IR
ow JF A= CsAY FFT A= = A
ATAE FFE] el o opr|He Ao R

z

747

< eluloysta x|zfuete] Q1] A|gle] of g 2zl
1%& AU 215 134 AAIcfsk A|hohet 2\ ofeka Al

$HAHSF 120-752



B Uspe?, gk YAWE A A = CsA7} = 4
B FE STMITIE Ao] #EENA O 5=
AxRo g F Hylo] 7449} Jrl'ol Qe
o3k CsAc] &J3h BlEAE 3} oAl = J%*HP
9] /\é?g—jq. 7]314,17,19) j_g]jl ZZA ]E«] X}q_‘,]_
W THAP GFS 1% E}i SFoAt. g A
uhE A2 A Orcel S12& oA CsAd] ]38t 2
#3997k = —S— o] A7 E HFs

- "a‘%"% %‘ﬂe‘”}t Z2A| 2
3 Az 7%
A= A3 WAA7] l delA skt
QoA Awek upel o] CsAQ] A 23]
et avhs Bol drEoistal I ax gl 7130
o= A PaHA T Ccsad] 2EATA thet 54
& 7 el A sk, 2ol tje Csag] 247
g 2 oj3lahs Aol & izl 7R 54, )
A & A9 AR AR, = A
lojx o] el o3k Ayt Sl ek AEE
A5 Aol AR H T

ojo & @?b Al ellA CsAZF A E
mAE G Hrlekr] SJste] Csazt vk A

>

i

Fel
s

‘ZF%,_

r mlm

T2 x
=

L L
= 4T ﬁﬁi

aL
=

S 24, 2907 2 AP 949 v A 9
sk
I, &g A= S
1, Q=

(1) DFRL S MIE B

oh2s S AT A 198 IR oF2sol
Tefete] ARgBl e TS AEF MC3T3A|
£ AREsEith. AlEu] kel A& Alpha
Minimum Essential Medium(a-MEM)3} Antibiotic
antimycotic €%, Fetal Bovine Serum(FBS)& GiBCo
BRL(USA) oA T Y43F. 2™, ascorbic acid(AA), B-
glycerophosphate, CsA, ALP kit(ALP-10)+
Sigma(USA)9llA] 7] o}ait} hE AEE et
7] 98k ARE3h= 49 collagenase$} dispase=
Wako(Japan) |4 28}, Sircol collagen

X E

748

assay kiti= Biocolor Ltd, (USA/Canada)ol|A] -+
o] AHE-3F AT

A3t

(2) CsA =H|

CsAT E-84J0]7] wito] Age Eo)717] oA
AE31E CsA Img& 1004 ethanold]] 303l 104
Tween 20 A7}t vRAEe 2 v Rl A o-
MEMS 8904 H7}8le] 100 g/ml o] F =S THEIT)

2. &

(1) o2 ETHE MIZES 22

AF 1 YH ICR v 10vH & o e &
WS & T EE FaHo R 2 %‘6}04 10

ml & & A8-4(0.2% collagenase & 0.1% dispase”}
ST o-MEME]A) O] F--A171 - 37C oA 10-‘?—
ZF agket & A3EAS W T 10 ml o] HaA
A Y3 37°C oA 20837 F_HPO]-Oﬂ Azl g E}}
t}, o] HAS 33 HHEske] Aofzl
goll Al 51t Al Este] -2 57

S
=

2 2439} 96 well
I Z 2} MC3T3A| S 22}
weu%‘r 1><1057H’W ek 5 v ekt 2 5
A& AASL CsAZ}F 2H2} 0.5, 1, Bug/ml & FH-E
vjo R 2 weksta 2¢d & ZFzbe] wellel| 50/49)
MTT(Smg/mi)&4 é 7¥skaL 37°C oA 4A17HESt
S A Z T T B uke oS A AL, 2004 9
dimethyl sulfoxide(DMSO)E ¥ il A|3E <te]] HAJE
formazand7-S =21 H 570nmol|X FFEE 2

=7
ESieA

"To

FREA R 3 P e Sircol
collagen assay ks AHE5}e] 574 o}%u}_ 24 well
Hjek7) o] T =S AT E  oFsl npe-A
FNF AE 0.5, 1 B 3ug/mi 2] CsA7} T




A S Hrbstel 1093k el vl kgEl
10024 9] 1ml &] sircol dye 8- H7}s}e] 3087

HFlAA WRE-A1Z] 3 5000 xgoll A 10827 A4l
3] S AE A AT HdH S1rcol dyes} 4
sty B PAL el gl 1miof =2 3 530nmd|

N g S 22 o2 A type
AP FFEFAE o] &3] Y wdd & A
AFataact.

(4) Alkaline phosphatase M5

24 well vl F7]elA TddAZo] A w7hA]
k-2 F7E A|EE w98l the-, ascorbic acid(50
ug/ml)<} B-glycerophosphate(10 mM) 12| 1L CsA7}
SR ST viA|oF wgkstolrt 3ol shH A
A B A 2 aL8keFAXA] 1093F vl oFshdTt. vl =]
E AAS T Z welld S489(0.2% collagenase,
0.1% dispase) 1004 E F7}8 3 37Col|A] 2083t
HESAIZ] T, MEZE 1,500 wbed] &1 $ EE50]
A AEZE DS EEAFTE ARt
oS Bl A EHS e F PRSE 23 AT
gt AEE ol %370 F 1004 0.1% triton
X-100(Sigma, USA)-&-8S H7}ste] 3087+ whx|a}
ATk 5000 % goll A 1037 FAlE et s
ol ALP A& A4 ATk 20 4] HE
NS 1 ml 2] ALP-10(Sigma, USA)-E- A7} E3}35ke] 30
T oA 30z 9 221 9hE-A1Z] $ A== pnitro-
phenol?] & 405 nmel|A FF == STk

01){«

(5) MRNA £2] 2! Northern blot

CsARE A 2]k np-2F & A 2HE] Trizol &
°§(GIBCO BRL, USA)}E ©]-&-5Fo] RNAE &2]5FS]
o}, £2]8F RNA 20ugE formaldehydeE &3k 1%
agarose gel}ol|A] A7]9%3 3 Nylon plus mem-
brane®]] o] )71 3 ultraviolet radiation®. 2 RNAS
TARAXN AT, RNAZF 22 2hS tubed] Yl
hybridization buffer(0, 1mg/ml 2] salmon sperm DNA
7} 3 50% formamide/5x Denhardt's -84
/5%85C/0.5% SDS &-9E 7katal 42C7} A He
hybrid minihybridization ovendi|*] 3037}t prehy-

brid ANIBIIT) 1 5 EHALE HASE AL
FAA BAAE Aohero] qze oA 1547
hybridizationg& AAISFATE RNA F2A= o<t
22 cDNAE ©]&-3}e] [2PIdCTP(3,000 Ci/mmol,
Dupont NEN Research Products, Boston, MA, USA)
2 ¥A3} 5192 random primed DNA labeling
kit(GIBCO BRL, USA)E ©]&-3}¢] §AJ3 4Tt
2.4kb2] rat ALP ¢cDNA insert, Nylon membrane< Al
ol o 2 AAstaL o] & -70C 9|4 Kodak X-OMAT
filmel] ZFHgA 7] & sttt A 7])9d%3 RNAY)
FEE28S RNAY] 55 & 7|F o 82 BX39
6 sH=A

—
L& A&+ Nonparametric TestQ] Mann-Whitney
TestE ©]-8-3fo] A3t

Il &
1.0122 SHIAIZ L MC3T3 AIZ S4l5
Csl 9@ ZEAE S48 B3] 93] v

o=
2 FINEAE CsAE ZH2} 0.5, 1, Bug/mls %
A elskdet. 2¢de] Aet Sof MITHHE S o83}

3
2.5 -
g
S 2 T
=
< 1.5
a
o 1
0.5
0 1 1 1
0 0.5 1 3

Cyclosporine A(ug/ml)

Figure 1_Effect of CsA on proliferation of mouse
Calvarial cell,

Values represents the mean® S.D. from 3 independent

experiments,

:* Significantly different from the non treated group, P<0.05



Table 1, Effect of CsA on proliferation of mouse Calvarial cell

CsA con, (ug/ml) 0 0.5 1 3

O.D. 1.8+0.25 2£0.09 2.16+0.21 2.31+0.15*

Values are mean®S.D,, n=3
*Significntly diffeent from the non treated group, P<0.05
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Figure 2, Effect of CsA on proliferation of MC3T3 Figure 3, Effect of CsA on Collagen synthesis of
cell . mouse Calvarial cell,
Values represents the mean® S.D. from 6 independent Values represents the meant S.D. from 3 independent
experiments, experiments,
: * Significantly different from the non treated group, P{0,05 :* Significantly different from the non treated group, P<0.05

Table 2, Effect of CsA on proliferation of MC3T3 cell

CsA con. (ug/mi) 0 0.5 1 3

O.D. 2.45%0.25 2.77£0.30 2,78+0,18" 3.20£0.05

Values are mean*S.D,, n=6
*Significntly diffeent from the non treated group, P(0.05

Table 3, Effect of CsA on Collagen synthesis of mouse Calvarial cell

CsA con, (ug/ml) 0 0.5 1 3

Collagen (ug/ml) 12,70+£2.13 11,19+2.03 10.8810,96 9.88+1,18"

Values are mean®S.D,, n=3
*Significntly diffeent from the non treated group, P{0.05
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Figure 4, Effect of CsA on ALP activity of mouse

Calvarial cell,
Values represents the mean® S.D. from 5 independent
experiments,

2 * Significantly different from the non treated group, P<0.05
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Figure 5, Expression of ALP mRNA of CsA treated
mouse Calvarial cell,

Expression of ALP mRNA was analyzed by Northern blot

analysis as described in material and methods.
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Table 4, Effect of CsA on ALP activity of mouse Calvarial cell

CsA con, (ug/mi) 0 0.5

1 3

ALP activity

+
(U/mg) 417.10%80.74

486.10+61.14

547.29+61.46" 327.46£506.38

Values are mean=S.D,, n=5
*Significntly diffeent from the non treated group, P{0.05
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-Abstract-

The Effect of Cyclosporin A on Osteoblast in vitro

Jae-Woo Kim!, Hyun-Jung Lee?, Jung-hwa Kang?, Seung-Ho Ohk?, Bong-Kyu Choi?
Yun Jung Yoo?, Kyoo-Sung Cho!, Seong-Ho Choi'

Department of Periodontology, Research Institute for Periodontal Regeneration! and Oral Biology?,

College of Dentistry, Yonsei University

Cyclosporin A(CsA) is an immunosuppressive agent widely used for preventing graft rejecting response in
organ transplantation, The basic properties of CsA to osteoblast has not been well known yet. A better under-
standing of the mechanisms of CsA function on bone could provide valuable information regarding basic prop-
erties of bone remodeling, pharmacotherapeutic intervention in metabolic bone disease, and the consequences
of immunosuppression in bone physiology.

The purpose of this study was to investigate the effect of CsA on osteoblast by evaluating parameters of pro-
liferation, collagen synthetic activity, alkaline phosphatase activity, and ALP mRNA expression in mouse calvari-

al cell,

1. CsA(3ug/ml) treated mouse calvarial cell showed statistically significant increase in cell
proliferation, (P0.05)

2. CsA(1, 3ug/ml) treated MC3T3 cell line showed statistically significant increase in cell proliferation,

3. The amount of collagen of CsA(3ug/ml) treated mouse calvarial cell was decreased statistically significant-
ly.

4, Alkaline phosphatase activity was increased statistically significantly in CsA treated group(lug/ml).

5. mRNA expression of ALP was increased in CsA treated group

These results suggest that CsA could affect bone remodeling by modulating proliferation & differentiation of

osteoblast,

Key word; Cyclosporin A(CsA), Mouse Calvarial Cell, Osteoblast, Collagen Synthesis, Alkaline Phosphatase,

Proliferation
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