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FOEN NFANERRY AodE AEAER =He A3 XAdo] @ks mRtke AR, E3t
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Zte HZER WIlEo] 7l #gold, dF L& & 4 =t diiEHQl Zo] proteoglycanit type
L I collagen©]t}.

MEES @] sz, o FolA ol GTET 9 X-Ae ofal FRe 2Fol Alxe] ZAENE 7

ow 53| o] il wAIge] wie] ezt AAY % 1 Adke E0F A, S6HE gA, AESE 94
o7 2 AHEEo] = WA Al limb budd]] = 7 9] ZHgr|AHOo g FLEE|oJ(Suthereland, 1978 ; Mettler
2} A|zo] AZEZlo| st A7t &slA o]FojX]iL and Upton, 1995 ; Bushong, 1984 ; Fritz—Niggli, 1995)
QltH(Solursh, 1990 ; Daniels and Solursh 1991). theFet 2H8-2 s, 23 DNAO]| ZHE3AY, free radical

o|9} 72 AZo| HEjoli= w2 plASo] Fgete & FASte] WA 2R DNAS & Fof AlxEF7]E

ol

Aog odeiA rt olzd DA EL A, AT A, DNA £49] B4, f3x s8], odFU+Y
&, Oeln EEAER e ¢ ok ARIAES 33 wEa AlEA 5o AESE HIE oA "o
HIEZEFEHS] £2A0] ZAest] U Hke-2 AZSH= (Hall et al., 1988 ; Limoli et al,, 1993 ; Allen, 1992),
Y| thlAER fibroblast growth factor(FGF), WNT  E3F Z|Zojl= X-4lo] DNAY ZiFEAtour 35kE o]
a2l Hedgehog ©HiE Fo] St} A& HAEE A e Aol ofet AlZukg FI ATHEE fegithe
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H 117} 9JtHCohen—Jonathan et al,, 1999). 7F&2l o]
23 Az7t F2 ASAEE E3sk=t], o A
23} oo Qs dAZul|dE, WsFEAE, o 2
A, 929 Y Aol fUE £ o, s dAE
ZolA X-A AN FE BHIAAGAR S4F oIy BES
= FHstet, ole 99 HIAAAQ 71E Hed
Ao 2 Z=Ar|i(Shimanovskaya et al, 1983 ; Kolar
et al, 1967)%0ct. ulids T AITA|EZAE &AL
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I A Es AEAEZY type?t B3 A w2l o=
th(Jikko et al 19986).
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X-A ZAR= 6-MV X—-Ray Machine(Mevatron MDG7,
Siemens, GFR)Z ©]-&3}], HJAZH-E 1.5cm, field
sizeE 7F2 3cm X A2 3cm8 FAVIE A5t A
23} cellte] AZlE 1mZ2 IAAIZ] 3 300 cGy/ming
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so2 Aeold 2AEY,

3) 3= A%

FHEAR UFAANZY dAZMEE 3t FHALS
Lev®} Spicer(1964)8] WHol| ©]3F cartilage nodule?]
Tzt AFAM|Z A EH|El= sulfated proteoglycans
alcian blue® HAMslo] ATFdl= PaulsenI} Solursh
(1988) Wom syt & wieRd MHZE phos-
phate buffered saline(PBS)2.Z 23] 4=A|g} &, Kahle's
fixative solution® 2 1087t 1AAIZ] ¢}g, oA t}
Al PBSE 23] Attt 7)ol alcian blue(pH 1,0)
QUL J1sto] 2441 B BATAT, B % 01N
HOLZ 33] ZAjste] MiSoldoz Agd QHAL A
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can®] E27| HM= cartilage noduleo] TEMEC) H
st=E A shr] el Z2FE alcian blueE 4M
guanidine—HCIEZ Aol 12417t X2jsto] GaiS =
Z38}31, ©|A-E ELISA reader(Titertek Multiscan Plus,

Flow Lab)Z 595 nmo|d S =& =331},
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HH-stage 23/24 ARl AIAE guo] collagenase—
trypsing A 2lstoy TAAMEALE Y] HERAMEE E

.78 -



HEAZ B vRs X %

O|5& 2 X 10’ cells/ml9] HER ujokzo| Ao} ujoyst
Ach AE= wiorstEA wioF A7 NES Kahle's
AN FAE B alcian blueE A|EZFRo] Q=
sulfated proteoglycang GAste] du|Zd oz a3ty
o}, Fig. 1914 K= vt} Zro] uljef 1¥ol= alcian blue
o] AAo] oFstfl ot Bl 3YUoll= alcian blue® HM

+ nodule®] 47} 783l nodule?] AL A5}
Al =Tk o] AL Aul AR Y THFAA|LIF AT ER
HoEL QlEE HolFe Aol ol=E Az &3}
off vAe X-49 FFE AslLA Hijk A 1-10
Gy9 X-A& ik TSAMZN AL v 3dA o
alcian blue® FM3tglch 1 A3 X-A9] Mfo| AA
45 alcian blue®] @Ho| P} ofsfjx AZEIIT A
He & 4 AUcHFig. 2). Sulfated proteoglycanol] 2
3= alcian blueE guanidine HCIEZ #&3}3 TS
SR EN FAY 2A4S HASH) Fig, 304 Ee

1d 3d

Fig. 1. Photomicrographs (x20) of chick limb bud me-
senchymal cells during chondrogenesis,
Cells were micromass cultured for the indicated
periods, fixed with Kahle's fixative, and stained
with Alcian blue at pH 1.0,
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Fig. 3. Quantitation of chondrogenesis by reading the
absorbance of bound Alcian blue,
Bound dye was extracted with 4 M guanidine HCL
and optical density was measured at 595 nm,
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Fig. 2. Effects of X-irradiation during chondrogenesis in vitro,
Mesenchymal celis were imadiated at the doses indicated on day one
and cultured for 3 days, Cells were stained with Alcian blue,
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Fig, 4. Effects of X-irradiation during chondrogenesis in vitro,
Mesenchymal cells were imadiated at the doses indicated on day one
and cultured for 3 days, cells were stained with hematoxylin,
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Fig. 5. The periods of effective action of X-iradiation on
chondrogenesis of mesenchymal cells,

Mesenchymal cells were irradiated on one day
(1d), 2 day(2d), 3 day of culture (3d) or every day

during culture periods (1-3d},
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The Effects of X-Irradiation on the chondrogensis of mesenchymal cells

Jong Ryeol Ha
Dept. of Diagnostic Radiology, Kyungpook National University Hospital

It is well known that X-irradiation affects on maturing process of differentiated chondrocytes, Nev -
ertheless, It has been remained elusively whether X-irradiation affects the process of differentiation of
mesenchymal cells which differentiate into chondrocyte, fibroblast, or muscle cells. In this study, we
examined the effect of X-irradiation (with 1 to 10 Gy) on chondrogenesis using the mesenchymal cells
of chick limb bud,

Our results show that X-irradiation dose-dependently inhibited chondrogenesis. This result suggests
that immature chondroblast-like mesenchymal cells are sensitive to X-irradiation, Moreover, X-irradiation
affects not only maturing process of chondrocytes, but also inhibits the chondrogeness.

Taken together, we demonstrate that the whole process of differentiation of mature chondrocytes
from mesenchymal cells is affected by X-irradiation and undifferentiated cells were more affected by

X-irradiation than mature cells,

Key words : mesemchymal cell, differentiation, chondrogemesis

.82



