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Cyclosporin A7} 15 wjEd Z3 A Aol v & 93¢
ZEZ, A E, 23, MFS, 1315,
Ay, oj2F, AM
Aol sta Az st A 7o
b2l : cyclosporin (CsA)2 117)2] ofm|x=Ate = A% hydrophobic cyclic peptidez. T-cell 84312 =4 s=
Aol m7hele] AR E dAlehe 715 AT el ofe) W A Aasled o451 T CAE WA

°33FE WA cytokines] ¥n]eh AL AAE] Wil oMoz F thatel F Azel S WA 4 Yok
A7) CAe] el gl zh-gef] thale] Moz X3 A CAZE W S5 W PA S 7143)sle]
high turnover osteopeniaZ -Fa3vh= Zolvh 22yt o] A3 A4S AN ¥ 79 7124 Aase T2

&%) 2t =, 99 Azte} D] CsAE invitroo| A A=% wslz)A 2ol 23 W S5 A, W w29}

WA 2 REE AAE7| = gt o]} Zo] CsA 2H4- 7| Aell djgk £UX| & invitros| A 2] A7t W F42]
el el Azteln] wl FAell Feshi= Alzel] W7 oJdfe] FR3] FHEA odty] WEoz AE
ok 2 A7 CoAZL W Aol mX|= ks 7sly] $)sle] MC3T3-EL W mA| £ oM o] Az354] 2 44
2 wske) AFelA W HFA HIE PeA S-S o] 43ty ST A gy 22 AIE d9Hh MC3T3
~E1 M Z32Z o] &3 MTS A3 193 39 %8 & CsA 1,000ng/ml<t 1,500 ng/ml 5o A F}=7) o) 2ol
HlE] Zraste] i molM HlZ TS AAIFEE o 4 slsivk CA X 2] F dkaline phosphatase 44} 32
2 Wzl glsl ot typel collagen F3A; a2 v= o)Eq oz Zh4sigd) 3F]A CsA £l F e A
A3}t Fof 7)7ke] Aol uhet FAlAFAEH L] T, vl AZH A ] FA, o] xpwptAY FAl 2] u], wEA
F ol F slwme] o] Fol {5 AT 7] A CAr =M 277 FodA]l W mA Lo

A4 odake vA W P AolE 2T S 9eE AAekaleh

o

il A A}

ol 7| et : Cyclosporin A, wjZa =3, wj A=)

S =

cyclosporin (CsA)-2 117]¢] opn]xAloz AR
hydrophobic cyclic peptide= Z3}°] Tolypocladium
infratumell A} 2%} (Laupacis 5 1982, Wenger,
1082). CsAL W4 Qs 4e] 7] o

e o o
'E]I]:\]_].-—S_E O’_JI

Az &3s 2t
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o} (Epstein 1996). CsAE tjxAjel Hatg oz 3]
54, T2 54, 7 54 el w32l osteo-
penia re= ) ] A = (osteoporosis)-S- f-iks o
2 oA Qle] oA F 4o AL flste] <A
227t entElch(Katize) Epstein 1992, Withold 5
1996, Bonnin 5 1997).
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CsAL =ieio] dake A cytokine ¥u)s)
e A7) dze] o)xdoz w datsh W o

2ol gL A 5 ok CAE FZ T4 ino-
mycin-induced calcium influxE <43} (Matyus
5 1986) 7HA| Zo| A= calcium influxE Z7FA)7]H
(Nicchitta 5 1985) AAM ZANME= AFHA] £1te
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calcium dependant poreE- <4 gt} (Crompton %
1988). o] 3t AR 2 RE CA7Z} WS AAdeh= W
BAZ A calciume] Al 33} hydroxyapatite 3
Fol <ggkE wjA 4 glom, w F3tE A=
osteoprogenitor A Zel| = oJ8FS- u|x] F3}ol] o33F
£z Qo= AL

A7 CAS] wlel] T
A "J_il%}i QA ovt oA
= W g4k w P& v sl&steted high
turnover osteopemag Sstel= 7l o]u (Oreel 5
1989, Stein 5 1991, Kawana 5 1996, Sass 5 1997).
olg]st A= AAH oz A=A} o)A Fxle] 28~
35%¢0l 4] osteopenia® F-sl= o2 HE FQlE
3 gt} (Shane 5 1993). 78} A7) Ry Az
A s A9 ¥ 2zbe] Hie 712 AEe
a3 Rl =3k 919 el dE| CAE
invitrooll A w2 Zo} WI Mz 2FE )| 5}e]
w E4E 945 (Chowdhury 5 1991, McCauley
1992) vtolr} wi sjz|Hul= w A 7 A
Roew ByE wi= gle(Klaushofer 5 1987,
Orcel 5 1991). =3t CsAE o] Ewo|A] w}z| A =
5 F7H7IH, W 43S A ZI0H(Fu 5 1999).
]9} zre] CsA #hg-o] HMzuie} Afo]dt o]fii=
CsA zhg-o] Tefslar, invitrool| 4 o] 771 w
T2 TAAARE Thpolzl Hfolm] w A el
oJ3h= Mol AFE ko] Fw] FHAA &
7] WEo= Al Eo)

w A Zel 23 W Aol olw A G w722
AT Fpel Bodst= o7 &, &AW metdlo-
proteinase, tissue inhibitor of metalloproteinase 5|
FeAgiet. CsAe] gk B A+E Ao T8
= oﬂleoﬂ}q o]Eo{ziE— L1 CSA7]— HXP7] mﬂoﬂ
U= gk #I Ry @A Aok gt Fu s
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(2001)¢] CsA o 3 ofefjelm w8 Aefol )3}

o] ulgAPEQ dFe W8-g ® v vl gl
70w o] w) A Fe iAo ‘ﬂﬂﬂoﬂ o3

dgg b dFe] F3t A AET A=

A Zate]] calciume] =23} 3 o] }lu‘r(WuthlervA
1993). =3t AFAl= 43} FHA A cdciume] §-
2ol Treds} 3, CsA7} A=A ] permesbility transi-
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tion poreZ AA|5}7] | (Petronilli 5 1994) CsA
7} B3} 9l w PAol| oJ3FE mA 4 9lo) wEd

- AR A cnjdzA 2, FA A=A

]

zd, v dZ 2y 2 metaphysis 5 oz =&
@A) el we] AE Ayt $2 =
o] e},

= LTOﬂH = CsA7} invitro w) 2A| Zo|A] A=
ZA, m Fpeh Aol Fejshe fAA @ 2
FFHo= invivoolA w Az wRE dgke
Fe38}a} e

W= e

1. In vivo

1) Cyclosporin A 504
AlgF5E 24 1d% 10wt2] ] Sprague-Daw-

leyAl 21Fe} 24 1043 20me]e] =9 A 313
= fgjato = 3}t CA (224, 3= dlive ail

o o 10mgkg v== vid & F IRl FA}
slgch dzves 3d 39 3AFE date=
olive 0ilTHe FAslei T, o)W Wz Al 2o

ol gl 3AFE Z-Z wielA ejeld A7IE o] &3
At

2) Yaksin|d e

SFER F oH= vl E fEsta F4F 3Y
79,1449 F 3Aste] A7dwiol dueimS 23
FEWE BEE AFs 10% FA4 ke 220
Sdof] 24x7F Ft AEF A A F
EDTA £ (pH 7.4, 4°C) 52 5% nitric acidell A} <F
15elA] 127 &3lsty, 42 25 3AHE AA
xyleneol| Frd3t 5 slebal el Zufjsiyict. Zvi
g zA A dpm Hoje] A d&ddos HE

meggo] AHEAA G RS o] hematoxylin

~eosin §14& Alalsln AeRnl Ao Hasisleh

3) el
4% A% 444 3 A SEAs 2

& Hos ssick Admst dejelms) <)
AFAE 500 1000 Auj g o) F )8



— Cyclosporin A7} #Z&

Fig. 1. Measurement of the secondary ossification center (SOC)
in the tibial proximal and femoral distal epiphyses. CC :
cartilage canal.

Fig. 2. Measurements of thickness of the proliferating cartilage
(P) and hypertrophied cartilage layers (H) and trabecular
bone length (TB). Anterior, middle and posterior length
and thickness are measured and averaged in each layer.

in situ image analysis system (Carl Zeiss Vision Co.,
LTD, Germany)<& o]-8-3l] 3pd-& 2 # KSlLite
Z2a3E ol gsled olxmuyFAe] WHe %
7 sk (Fig. 1). MEASAlN F424)
zjo} A AL FAZ A, 33 Fow

FRke] 32N ZAse] PEAF TR,
W EAZZ spte] siHm o] Zo|g FU3 W
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AZE YFo| ojX= FE —

Fig. 3. Many chondroclasts are resorbing the hypertrophied car-
tilage.

RS 29 1S 20000 AHL B T,
2929 ool Halm A ABAANNE 58
AR ST (Fig. 3). 9ol o1 A= mean+
SD= vhehiglon] unpared t-34& Alsl, ¥A3)
e,

2. In vitro

1) Mi=BHet
MC3T3-El WA 255 10% Aefold A& 3
53t DMEM wjx]o] wjokstelom m) 3~4<ujc}

WAl maehelet.

2) M= =4

CsAx= Dimethy sulfoxide (DMSO)¢l] o] A}-8-3}
At U o] A== DMSO o 27, 250 ng/ml,
500 ng/ml, 750 ng/ml, 1000 ng/ml, 1500 ng/ml CsA=-
935 DMEM wlj=]e)| XH—‘%'—HH%}C% 96-well plates]]
20,000cellyem? =2 B33 3 37°Col| A 244]7},
3Y, 747 A7 i ekstdct. ol WA= i Fd
w9l CsAS 83l vix = wabslgdch ZF wello)
Arolol Az 422] A2 Cell Titer 96 AQucous
One Solution Cell Proliferation Assay (Promega, Medi-
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Table 1. Primer sequences to amplify each fragment of three genes

452, Zeld, o2 F, M

==y |

Genes Oligonucleotide sequence Size Ref *
5 CCA TGG AGA AGG CTG GGG 3
GAPDH 5 CAA AGT TGT CAT GGA TGA CC 3 195bp M33197
. 5 TCA TGT TCC TGG GAG ATG GTA TG 3
alkaline phosphatase 5 GCA TTA GCT GAT AGG CGA TGT CC 3' 465bp NM000478
5 CAA GGG TGA GAC AGG CGA AC 3
collagent (c)L 5 CTC GAA CTG GAA TCC ATC GGT 3 727bp NM000088
*References are from Gene bank accession number of NIH.
son WI)Z o]4-3l9]e}. Cell Titer 96 AQucous One 2000
. - - o 1.750
Solutiong 7+ wellel] F7)atar 37°CollA] 447k =) o
- . 1.5
oF &, ELx 800 UV/Automated Microplate Reader 1250

(ETL TESTING Labroatories INC, Cortland, NY)Z-
o) g3te] 490nmelN FHEE St FL=
o erelute] FHES Zhshel Wl msolst.

3) RT-PCR

=9 Mo MEZ DMSO "%, 250 ng/ml,
500 ng/ml, 750 ng/ml, 1000 ng/ml, 1500 ng/ml CsA=-
3-5-3F DMEM wlj#|ol| 5 253 § 37°CellA| 3
A7E wjefetadet. ofd wiAlE wiY Y wx=9
CsAE gt wiAl = m3tsisiet

TRI REAGENT (Gibco BRL, USA)E o] £-3}o] ]
el w2} wiA] AlzzHE A RNAS F&314
o Az FEES 12,0009, 10327 442z
AA RNAE =33 +84
-42] 054 isopropanol=} &3}t A2l A
1087+ ¥ F 12,0009, 1087+ AFelsted A
A RNAE 484 =3} Ba]s|le] 75% ethanol& 7]
%l %, DEPCZ A3t ZfFSol o] —70°Ce| X
#3499t RNA == optical density 260 nmol] 4]
=23ttt 2ug RNAZE oligo (dT),g primer (Gibco-
BRL)¢} Superscript reverse transcriptase (GibcoBRL)
2 olgdte] Al W Adsignt 7 Fol
PCR primers= NIH gene bank& o]-g3}le] 313
cDNA 37| dell &A%}y A zHstel) (Table 1).
AH A} ¥b-S- AFE-S specific primers, Accupower
PCR PreMix (Bioneer, Dagjeon, Korea) 2! &3} &3}
3t & Thermal Cycler (Perkin Elmer)S ©]-£-3}o]
PCR& A3)3}l9it). PCR ¥H-8- AME-2 1.5% agarose
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1.000 . :
0.750 . . ; 1 1
0.000 I

0.500
0.250

Control DMSO 250ng 500ng 750ng 1000ng 1500 ng
control

Absorbance (490 nm)

Fig. 4. Absorbances of cell proliferation assay. Treatment of
1000 ng and 1500 ng for 1 and 3 days show significant
changes(*, p<0.05).

geloll #7]¢d5< Al&)sted UV transilluminator =
2 1 ARlS Al ztskgle

Fzke] A A= CA Fo2s) dx
o] $AxF WS GAPDH 31z el Fy=z

T

1. MES A2

CsA 250 ng/ml, 500 ng/ml, 750 ng/ml, 1000 ng/ml,
1500ng/ml == 747} 1, 3, 797 2= & 490nm
AN Fh=E 24t ofp AR A @

d 2237 DMSOE A3 dz=+S vag 2
EAH fo4e glglort DMSO o zzell 4]

FE Htol

4 4 rlo

3 B 2ghet mepa] E CA £
> DMSO W73} Bl wsigich CA 2] 193

M4 o
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DM-con 250

Con

ALP

Col |

GAPDH ’

h‘._..f—_-—_

Eid

500

¥l o= I —

750 1000 1500

465bp

727 bp

196 bp

Fig. 5. Gel image of gene expression of ALP and collagen | (o)1 of MC3T3-E1 cells at 3 days after treatment of CsA at 250 ng/ml, 500
ng/ml, 750 ng/ml, 1000 ng/ml, 1500 ng/ml in concentration. AL P expression was not changed in any concentration, whereas col-
lagen expression was decreased in a dose dependant manner. Con : Control, DM —-con : DM SO-control.

3o A F35] DMSO "l =3 750ng/ml ©]3} =
A= 27 o]z} ¢lgder}, 1000 ng/ml=} 1500
ng/ml =M= 314 3571 7Faste] CA
7} wsEdAM AZFAE AT & 4 e
Hhdel] CsA A7] 7 2E FoM dx22d 4=
Aolg o)A eskeh oleiat AT 2 Aol
9 well plate® A18:31917] ol ojzzelA] olu]
MEZ 226 2]3led confluenced)] ==3to =24 o
o] o] HEZAe] gl A o= AtgxIth(Fig. 4).
T

2. R 5}

MC3T3-ELl W w250 A Alsi&t 4=
= W {71712 gREE o]F3 gl& collagen
()13} w F3}ol] FAq3= Aoz 4zl dkdine
phosphatases s} o2 3}3ict. ol HA|E 3}
2 ke Px2F3 DMSOE A3 dxr 719
CsA 4} ral Wz glslen webr DMSO7E
collagen! (o)1 547} W) o3ks mx|x] &-s
oF 4 31l CsA Aol ¢]3t collagenl (a)19]
AR W 250ng/ml o FxdAME dzEd
2po] S Mol ¢kglor} 500ng/ml o] AFe] ol A
T 3= oEHom {AA o] FFadle] CsA
7t WEA 2] wdAG A4S dATE & 5 9l
ot =3k ALPY] A7 B3 A FxelA &
W3hg ®olx| ¢kgket (Fig. 5).

V3

“

181

1000 *
900 I
800
700
600
500
400 |
300
200
100

TB length (um)

CsA Con
Femur

CsA  Con
Tibia

Fig. 6. Trabecular bone length (um) in the femur and the tibia
after 3 days treatment of CsA in postnatal 4 daysrat pups.
The data values are represented as mean+ SE fromn=4
in each group. * : p< 0.05.

3. HEllAIZ 2N

1) M= 421 CsA 504 3Y

AT 1978 3UzF CAS T3t FollA] W&
A% ok siHm ZHeols A A Hdew
A& Zol| A 619458 pm, oA 539+ 37 pm,
A7k A& ol A 850+ 149 pum, 2ol A 649+

49umz Jdogme A= §-2
>0.05) A7}mol| A= CsA Fol oA F3HA =
7+ el Atk (p<0.05) (Fig. 6).

2) MZ 1721 CsA 50§ 17
Aohelw el A7me] siwm Do), vt A2 =
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2 500 | 2
2400 | $ 200 1
2 300 | S 150
200 | I 100 ¢
108 50 |
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Femur Tibia CsA  Con CsA_ ) Con
Femur Tibia

Fig. 7. Trabecular bone length (um) in the femur and the tibia
after 7 days treatment of CsA in postnatal 17 days rat
pups. The data values are represented as mean+ SE from
n=4in each group.

ABAES A, deelmeln 9%
o4 okl olxmy el W,

AEsta e dEHdE 28 4

W 7ol fzZo]A 8204118
Eoj oAl 683+59um=z CsA Fof Lo
Hat Aol Aoyt BAA foA4> A+
Y23} CsA FofFol|lA A2 siwm ol 7zt
790+ 100um, 699+ 86 pm= A EAA $-o)A
Ad=t (Fig. 7).

wWEAFHS P Y vddFAESE F
Ae Joem o] CsA Fof 9 tjzellr] ZH2} 289
+40pum, 395+35um= CsA Fol Zol|A] H-2]51A)
Zrastel om (p<0.01), 7w Al =3F CsA Fof
23 dz2ZolA A7 322424 um, 397432 pm=
frolg 245 ®B3oh(p<0.01) (Fig. 8).

WEAFHE AL e A ES F

ceiwle] CoA Fof 2 Hzzol N 727 274

3|

5
i
17
1=

=

A&
+26 um, 30547 um=z T Z7tell #-2)3F z}olr}
1slem (p>0.05), B7dmel A =gk CsA Fof 3t
2ol 247 302+39 um, 31532 um= -2
g zkel 7k $l st (p>0.05) (Fig. 9).

MEATT %] FHY AT Fopel 2)sted
FAE ozt A gl Az F7]= HdE
W CsA Eof Zol|A] 1,552,048+ 166,984 un?, o) =2
o] A 1,865,683+ 236,846 Pz 5-2]3k o]z} ¢l

T
5]
H

o
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Fig. 8. Hypertrophied cartilage layer thickness (um) in the femur
and the tibia after 7 days treatment of CsA in postnatal 17
days rat pups. The data values are represented as mean=+
SE. The thickness were significantly changed (**, p<
0.01) from n=4 in each group.

350

300
250 +
200 |

Thickness (um)
=
o
o

100 |
50 |

CsA  Con
Tibia

CsA Con
Femur

Fig. 9. Proliferating cartilage layer thickness (um) in the femur
and the tibia after 7 days treatment of CsA in postnatal 17
days rat pups. The data values are represented as mean+
SE from n=4in each group.

3] o1} (p>0.05), 74w CsA EofZojA] 1,106,761
+281,935 pm?, B 2ol A 1,657,156+ 234,722 pm?
2 CsA Fof & AH7Jmol| A foJstA 7tad x|ol
= B9 (p<0.05) (Fig. 10).

WA W FEEe 2T dzIIM=E
o] & Hdoeim CsA FojellA 7.0+2.0, =

Zol| A 4842470, A7dm CsA EoJZoA 63+
1.2, 2o A 43+1502 25 23 zlo]=
Mot (p>0.05), Hete]w e} A 7tw mFoA] o
F AFI}AHNZ 57} CsA Fol oA gt (Fig.
11).
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Fig. 10. Area of secondary ossification center (um?) in the femur
and the tibia after 7 days treatment of CsA in postnatal
17 days rat pups. The data values are represented as
mean=+ SE. CsA treatment inhibited trabecular bone
growth in thetibia(*, p< 0.05) from n=4in each group.

1

CsA Con
Femur

Chondroclast number
O L N W Hh U1 O N 0 ©

lela

Fig. 11. Number of chondroclasts resorbing underneath the epi-

physeal plate in the femur and the tibia after 7 days treat-
ment of CsA in postnatal 17 days rat pups. The data val-
ues are represented as mean=+ SE. Mean number in both
bones decreased after CsA treatment from n=4 in each

group.

3) M% 242, CsA £0f 2

CsA 2 FoollA] wlohe|mi e} A 7w o] sl Hm
Ao, v AFM 22 T, AAIANEE 7, 4
chelmel Al 1% o] xpmAYFA], A 7dmol| A ofe
% ol xpwkA A4l o] vnlE b2k A skl

Aotelw siwm Zelx HxolA 9684140
um, CsA Fo Zol|A] 726+47 umsl o, A 73w 3
H Zo|= thxLT CsA Tl 217 968+
159 um, 728+ 109 um=. CsA Fof Fof| A ZF
87| 7t23kedt} (p< 0.05) (Fig. 12).

odZE Mo ojxE Y3 —

1200

1000 |

€ 800 |
2

< 600 |
D
g

— 400 |

200 |

0+

CsA Con CsA Con
Femur Tibia
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Fig. 12. Trabecular bone length (um) in the femur and the tibia
after 14 days treatment of CsA in postnatal 24 days rat
pups. The length significantly decreased after CsA treat-
ment in both bones (*, p<0.05). The data values are
represented as mean+ SE from n=4 in each group.

500
400
300

il

200 |
100
CsA Con CsA Con
Femur Tibia

Thickness (um)

Fig. 13. Hypertrophied cartilage layer thickness (um) in the femur

and the tibia after 14 days treatment of CsA in postnatal
24 days rat pups. The thickness significantly decreased
in both bones (*, p< 0.05; **, p< 0.01). The data values
are represented as mean+ SE from n=4 in each group.

HEdEde FAE JdE vddSNEST F
L

Ae 2w 2] CsA Fof I djzFol| A Zbz}h 308
+34um, 361+8um= CsA FofZoA f-2|3}A
7r48ke] 0w (p<0.05), A 74wl ofl A tEgF CsA Fof -
Izl A A2 347+24um, 417+19pum=. F
ZH g H9HH(p<0.01) (Fig. 13).
e “ffh— G FAAAER F
Hokem o] CsA Fof Bl djzel| A Zb2t 258
+40 um, 317+ 19 umo]fﬂ o, 7w M= CsA
Eo]Z3} diz:Zol|A] zhzb 252+ 67 um, 368+ 33
UM CsA Fof- Rl A f-2)3H ZHaskadet (p
<0.05) (Fig. 14).
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E 150 1000000
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Fig. 14. Proliferating cartilage layer thickness (um) in the femur
and the tibia after 14 days treatment of CsA in postnatal
24 days rat pups. The thickness significantly decreased
by CsA treatment (*, p< 0.05). The data values are rep-
resented as mean+ SE from n=4 in each group.

WEAFH $Z] dF Fgol oJste] FAd=
o) Xpu kA FAl-E FAY 17+l BIsle] HAR U}
ol slsict. ke m CsA Feoll A 2,523,574+
106,673 un?, B 2ol A 3,134,481 + 342,741 umPeo)
3 (p<0.05) A74mw CsA Foj oA 1,526,153+
342,741 punv?, P 2ol A 2,069,050+ 287,618 unm =

Fof & yue|w e} A7 wel A fol5kA Zha
g zke]E ®olwh(p<0.01) (Fig. 15).

al

]

E AT ov] Aol AF 19 AFHE G
o2 25714 A 7]7 CsAE Fofstgi ot CA F
of 79 o]F AT FFA HAEE HYH o= &
A AFele 7 WY A 7%]7} 3] s
A o2 AAEM, mehA AF 1095 7d
7} 1497 CAE Fojste] AdZ3t gz A
Z2] ztel7b =S ek invivo AdellA Fo
3 CsA xx+ 10mg/kg o|gtt AP ez 3kt
A FY == Y CAS Foiahd dixb S
AR Ao FelE w3 1000~ 750 ng/mis]
ol2m, Fuze] F3pH lpgmlel] oj=7|= sht
ARl He sme & 4 glrh(Wassef 5 1985).

AT AL invitro CsA Fo] 22 7} x

ke I-Nd
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Fig. 15. Area of secondary ossification center (um?) in the femur
and the tibia after 14 days treatment of CsA in postnatal
27 days rat pups. The area significantly decreased by
CsA treatment (**, p<0.01). The data values are repre-
sented as mean=+ SE from n=4 in each group.

o sl Lpgml el st

in vivoollA] CsA7} wjo] m|x|:=
W AFES 44 FEE ddos it A

S Aoz slo] w F<o] FAE 7T dE
°ﬂ w P PR o wE| A} e =R
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A& A, v E3}5
948 34 F "éi}“ﬂi‘%@%ﬁ =
A=A Hm o]e] o] Xjm kA 4] of A
ok w A F g2 71w e] A Aol A
AFAZE o|ZpmIAYFA Alole] Z¥ 3k
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Abstract

Effects of Cyclosporin A on the Epiphyseal Plate Growth in Rats

HJ Kim, 0J Kim, YC Hoang, JH Shin, HO Park, MS Kim, EJ Lee, SH Kim

Dental Science Research Institute, College of Dentistry

Cyclosporin A (CsA), hydrophobic cyclic peptide composed of 11 amino acids has been currently used in immuno-
suppression by its ability to inhibit cytokine release. The inhibition of cytokine release can secondarily affect on bone
metabolism, modelling and remodelling. Current concept suggests that CsA can induce osteopenia by stimulating both
bone formation and resorption. But many reports have not been coincident each other in respect of its action mechanism
invivo and in vitro.

The present study was performed to clarify CsA effects on bone growth using cell proliferation assay, gene expres-
sion in vitro using MC3T3 cell line. Histomorphomertical data were obtained from knee joint in vivo after 3, 7 and 14
days of each CsA treatment.

MC3T3-E1 cell proliferation was inhibited by the treatment of CsA 1,000 ng/ml and 1,500 ng/ml in concentration
for 1 and 3 days. Collagenl (o)1 gene expression was decreased by the treatment in a dose dependant manner, whereas
ALP expression was stable in every concentration of treatment. Histomorphometrical data analysis such as length of
hypertrophied and proliferating cartilage layer, area of secondary ossification center, trabecular bone length underneath
the epiphyseal plate and finally chondroclast number and size showed that most of the measurements were decreased
especially after 2 weeks of CsA treatment.

These results suggested that CsA treatment can directly affect on osteoblasts, inhibiting normal bone growing pro-
Cesses.

Key words: Cyclosporin A, Rat, Endochondral ossification
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