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HFHHH FLE (Ossification of the spinal
ligament: OSL) 3B HHENELEEELEZEL,
BHOMREREZEEUEE, THE, MRS
RE/RERZLTHREBT, ZOREDANZALEL
T, BEMERZERICLT, Ralkeatdrs
WIIRFMERFOMER L#ER, FRBMESFf~
ESETREBHESHRNOMAD, BEEMRANE
HMET B EMHERIT N TV S

OSLORENCBI T 2 BRI E LT, OSLEE

Okt FEEMHESTE (HLA) NTo¥1 70

REPEHHABEANOEEREF (bone morpho-
genetic protein: BMP) RBEKD /LR ERRL I3 H
ERSDT 7O—FNINTWDA, FHESHAS
NORREIC K U TERRIFEZ T @& 30

BEINF I FTHDTFY AV UIERME
BEFMRRMEROBRES — I —DREZRNICE
ELY, ¥R NEHBHEMRICBNTE, B
BRI —H—THBTNVAV I+ AT 77 —F
(ALP) OREBEL®, #IFRBEFIVES KitHY1 o
Vw7573, 50 8 (cAMP) OREE,
MREAEENOIRINOUEEENTNEET S
ZENPWEINTNBY. INETFFH AT/ 0
HWBASEER ISR 4 Mg ER TRD SN, T
FHAYYV UHMT, HHVEIESY I DR EDM
OWMEINF I REOMEMERT, BFMaRM

TRE124E11 A 1221

BOMEERES TS EOBMENRIN TS,
SE, ZOTFFHAYY > OOSLEEADRE %
BT 2720, BHEGHHMREEEL, TFY
A UHEETTOBFMREE Y- —2HEL
T—EDHRER/RZOTHRETS.
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1. #e

ERALEMBOBARZIUTOMNMS THS.
Dulbecco's Modified Eagle's Medium (DMEM),
TRIzol™ Reagent 33 & ' RT-PCRAI3 3 : Gibco BRL,
Life Technologies, Inc. (Rockville, MDKE). R#%A
25 © Assist Co.(RIR). T FH A4/ > : Sigma Chemical
Co. (St. Louis, MO XEH). MIT 7vtA1Fwv b :
Chemicon International Inc. (Temecula, CAXE); 7))l
AVT AT 7 & —EiEHERIERBAZE . Sigma
diagnostics (St. Louis, MO H).

2. MikaktaE ,

FEOSLAE #1561 D & K F 1 I 12 35 (2 804 & 3R L
U, ENTNEBMGE HCRELZOBMYIL
T, 10%RBIET > MiE (FCS) #2UEE#EIR (DMEM)
W THEE U THEHESIH i RS Z outgrowth S B 7z

fRaA confluentiZE T BRI, TNHE MY T
CERWTEIL THL LplatellB L, [ UBER
PTTFFHASY O EETELRIEEFTOT v
TAZHWZ, BMLETFFY A8 VidhkzET
)= VICHRRE LD DR L.
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REBE (570 nm)

0 107 10° 10® 107 10%
FXYAY I RE (M)

1 FEYAS O OBEMIEMEECS X DR E

W BEMAIZI0OMMN 510 METOBEDOT FH AY >
FE T E/3EFE T TR E L, MTT assayil &> T,
BERHOMBBMEERNLAZLIA, 10MOTFHAY/ >
A&, HBERMAEOEMEEIIERICIH SN/, *p<0.01

vs control{0)

3. MTT(3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl
tetrasolium bromide) assay

BRI OIERRICH T B T F Y A 2 DFR
R B8, 96-well platelZ #ilfil & 104 well D
ETHEL, BERPICa bo—IUK (01% T
&7 =) £EE310MAS510METOBRED T
FH A D EFMU TORMEE L. I51C&
BERHPICI0 L IOMTTZ M A, 37°C T 4 KR b sk
ZHeT =D, 0.1mlDisopropanol/HC1 AR Z A
T570nmD WG E 2 JIE U 72,

4. TNAV T+ A7 75 —EEEOHE

U M % 10cm DplatelZIERE L, &S
WA QREOTFH AT 2 2RFRMLT, Mian
confluentiCET HETHEELLZDS, HMldzEeL
THINRL, Z#%0.01% sodium dodesyl sulphate
(SDS) % & ¢ Pphosphate buffered saline (PBS)PN TH#
L T#® L& OALPIHE 1 % p-nitrophenylphosphate
FICTHE L 2w, E-filasRhoEAREZ
Bradford" O HIRICE U THIEL, BS5N/ZALPE
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ALP

0 10" 10° 10% 107 10% AC
FEYAGIIRE (M)

E2 FFEHAYS AL BALPIEEOE(L

AR EEETAENS10MM S5 10METOEEDTF
FHAY & SO N ToonfluentlZ Y 5 £ THEEL,
MRENALPEEZRIE L. BPACHE, BEEOMICETF
Y AYY EFERVERTERL, Mg confluentlZEL
FOBIZIOMOBEICRDEDIZTFH AT/ EFMLUE
BERKRT S, FHFY A/ VRMIKBALPIEREO LRI,
EEOANS10°M OFFHRASV O R2FEMLARTHES
Y, ThULOEBETHRMLUARIZBWVWTIE, 10°M &
IEEEIIEREIRD S, *p<0.01 vs control (0)

&SRR OERBETRL, s TE
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5. Northern blot analysis

15 & 804 MiBa 2 & TRIzol™ Reagent % i V) Ttotal
RNAZFBL, 65CTIORHEHE I VDB,
0.2% formaldehyde % & 1% agarose gelN T &Kk E)
Z{T\y, T %nylon membraneiltransfer L7z, Z D
membrane!Z B U 72RNAI342°C T168F fprehybridi-
zationZfT 572D %, human ALP cDNA probe" ¥ 7
tdrat pro- a 1(I) collagen cDNA probe™ Z#fIL 7=
hybridization{&# (5XSSC, 10X Denharts' solution, 10
mM Na:POs, 0.5% SDS, 50% formamide, 0.1mg/ml
ssDNA) 1 T42C T 16K fihybridization & 1T > 7z.
& probeDlabelinglZ IZFeinberg &' ® 4% (random
primersik) ##%f L7=. Membrane E Thybridize L
7= probe D U PETE P 12 autoradiography 12 & > T
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Relative mRNA expression
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C D C D
ALP Pro-al (I) collagen

3 BRES—A—OmRNARBICHT H T A0 ORR

A IR A TR Y A VEEERIGEFETTT7-8H
fREFE L, total RNAZHIH L 72D Bhuman ALP ¢DNA probed
&K Urat pro-a (1) collagen cDNA probe % F VY TNorthern blot
analysis& {7 7z.

LU, E5IINIH imageZ AW TERL 7z,
f& R

BEBHEMEMICBNT, TFAYY 2O
INEAEKEEICHEMEEZ MG T2 & Bbhn
(1), BERSMBEBENEILTF0 A9 %
10MIZ72 % £ DI U= ifa i TR 6Nz,

BEEMBOALPIEMEIET F5 A8 > ORNICk
DERL, 1M EDREICRDEDICTFYA
B ERMUBCHERRMEMER U, B2
fa/Nconfluent 12 L 72D BIZ10SM D F 5 A5/
>R U 2B TIALPIETE O BEMIZEED 5 nian
o7 (K2).

Northern blot analysis% 1N TR H AR IC 351
5B HAMAMADOBE Y — I —TH HALP Epro-
@ 1(I) collagen & DmRNADFKE ZMF LizE I 5,
THEY AT ORI E D WIS H RN
OS5, ALPEMROZEMEI<SHELZ (X3).

B: NIH image% W TmRNAFR & O & BRI 217> 2.
Housekeeping gene T & % glyceraldehyde-6-phosphate dehydro-
genase (GAPDH)%internal control& U TmRNAD KR E %S
normalize L7z, 108MIZ/25 K DT FH A D 2HFMLE
MfH T, BBEY—I—THBALP, pro-a()) collagen®
NWTNOMRNABREESLWMUZ. C control, DT FH A

V2 (108M)  *p<0.05 vs control

Z %=

L 2 AR T S IR OB IR A DML
i WEOBLEREKT B L0 LS, WS
WERIEO EERERERTOOEER NS, &
A TIETHH A ke B HEE S dRIRE O
BE~— 7 — OB 2L, WSz E 5
TN EMEESEES EVWS HREEE. FFT A
NN EHREREER DI EEELADYE, B
WERERED—F ERDES Z ENRERE N

4 E ST D BRIV U L s s R 0D
AT ZELZHDD, MTT assay DRI,
BIHFMIRD I - TREAIEIS ho &1
B DWED T B

BRI A &ML L7 MIB, 5 OALPIEIE 2R
TIENMENTHY, BHEMBERNDMED—
H—ELTRBEAMENTNDY, ZOBED
WEITHEDNT, RN OALPEREZRE L,
I 2 B A A E LS BB TFET AT
DEERED L OENOSES 1 3 2 7 OREEF
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FEFHASY COBFHRFEBRICONTE, Z
NETHEL OEEMRRICBLTHREN LI TN
5. Leboy5?id T v O FREMEMAZAWT,
THFH AHY DRI & Bosteopontin®ALP, E#
X U D#FHEMosteocalcinE WO L BREY—H—D
mRNA ¥EHEOHEMZ#®E L, F7/zKasugai 5213
THFHAYY BTy FOBHMRICBNTEDOE
EaNEEEH TH Stype I collagen D FEH Z {2
LERELTVS. —F, TFEAY/ 2 RED
BEIF O RONEERNENICERTS L%
RELEHREDBVWSDONHRIND®Y. ZhbH0
MBS T FH A0V DRmEORE, mmoy 1 2
>, EREE, £Ri3EhTnoMBOREICH
KIBLEEZOLNTNSED, I 5ITHEEMMEE R
THMBOZERES TFH A T2 KGO
HEICRZ{ZEITLZDOLHEAINS.

THFHAGY L E2HEDHETIHEEINF I RN
B2 Oz aFMiaRMia~NE M5B OH
MEHEFITOLEIATATHS. BEEFHIIC
BWT, BEI)IF I FiZBMP(bone morpho-
genetic protein)-6DFEHEZH{MSH, [FEIZBMP-
6 antisense oligonucleotideZ#RINT % Z &ITLD, T
FH A 21T & Bbone nodule formation/3fHE X
Nz EVWDIHENIND, TFHFAHY > OERKE
FiZHB1T5, BMP-6 DEERZESIRBIN TN
5. GRS OBMP-6 ICDWTREZ
MATWRWD, WHEHMEICHT S, TFEA8Y
> ONRIIBMP-672 EOWNEEDORFIZEL > Tl
SO EZITTWA AR BRI N 5.

# £33

WEKADIIHED, WEELHREZBOEL
M EMMBIRICERBL 9. FAMERTIC
BRL, EZERETSoEBAREHRE B
t, BB SRR UE L, o NCER
AR FREREEB/MITLEIDHEEZRLET.
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Osteogenic Differentiation of the Spinal Ligament Derived
Cells by Dexamethasone

Hidenori MURATA

Department of Orthopedic Surgery.
Yamaguchi University School of Medicine, 1-1-1, Minami-Kogushi, Ube,
Yamaguchi 755-8505, Japan

SUMMARY

Given the pathogenesis of ossification of the spinal ligament has been shown to be associated with osteogenic
differentiation of spinal ligament cells, cells derived from human yellow ligament of the spine were
investigated for their ability to develop osteoblast phenotypic markers in the presence of dexamethasone.
Growth of the ligament cells was suppressed by the addition of dexamethasone at a high concentration (10°
M). Dexamethasone increased alkaline phosphatase activity and mRNA levels of alkaline phosphatase and
pro- & (I) collagen, suggesting that human spinal ligament consists of a heterogeneous population of cells
including immature multipotential cells as well as committed fibroblasts, and that dexamethasone has a
possible involvement in the osteoblastic differentiation of the former cells.
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