o

AW EA 23 (2) : 229248, 1993

Interferon-y 7} A5 <Ath A Z 2] Collagen R
Fibronectin®] 4 # Alkaline Phosphatase
¥

g4 PlAe I

ARAY, AARY, AASY, FARY

I.M B

wGHo| o}gt xjote] olF o jo}F9]¢
I AzA APYAHL "a= e
Yo HHog Hoto slEjR= A A
Ee 7IAHQA Pl 98 Xo}} XotE: E
H FhZZ o] AEHEFS wi7lz HL 3
7he d9 F Az ot AAe 1A
AAzZE Aot olg& 437 Hstd A
Aol 3t JEH A2 FHFo] gon
A, o uAys 2 uy Fxo Bga
Ao v £ 713 g A9 g
Uk 2y ol A® X8 7]3ke] YE Arte
A, ALz w2 xjo} olF ) RALo
37 JEde A, = X8/ £2E 39
LS X33 FHAHI Xole ool ¥
g F UvE A 5, 71AE) 3] vteze
TS e AR E A7) o Pk wE A A X
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3+ v} 992 Davidovichi 5(1988) 1
Ngan (1987) % 21179 cAMPE
Nz B AT AR 7IA S
o] A|=HT o,

FTAAM F AZRE 7|3k AAE
AA F MR AAF QA FAFJAAR
s, 443 A&+ parathyroid hor-
mone(PTH), 1, 25-dihydroxy vitamin Ds, cal-
citonin, estrogen ¥ glucocorticoids TE&
Eo] 974 &&chH(Chamber %, 19853
Raisz, 1988 ; Chamber, 1988). o} 52 ZdjA}
of vl 9T AA ZERFd FEHY
sHAl b, T4 R 5 A et
HY A7 oshd mA ol Y3 K ofe
o) ZL FTAFH FYAdE 1 F9
N AT F2RAAY Fago] FRE
3 Q. 79 = interleukin-1 (IL-1), trans-
forming growth factor-S(TGF-£), insulin like
growth factor-1 (IGF-1), arachidonic acid ™
AFEQl  prostaglandins(PGs)® leucotrienes
(LTs) 1213 interferon-f{IFN-») So] Ut}
(Krane, 1988 ; Watrous and Andrews, 1989 ;
Ngan 5, 1988 ; Stashenko 5, 1989). 47l
91 2+E Z vitamin D:(Collins, 1988), PGs(Lee,
1990), LTs(Mohammed %, 1989) % PGs
AL GAAII= FAQY]  indomethacin
(Chumbley$} Tuncay, 1986) &2 =& %
AXH Foq2 Rt ojF HFEE ZAE
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F Ade ZHE Ead up o] o]
AAEY 9 B 7hsAHE AlAE R
Atk .
IFN-y © immune interferon 52 type II
interferon®| 1% £e9 A= &A4s4 T-
A7) o3 F2 FAE = cytokineo] o}
IFN-y & mononuclear phagocyte®] 73 3%
A2 Z83ta, AEXEH major histo-
compatibility complex(MHC)2] &&#& 7}
AL, T-4 379 B-437o FAH 243}
o o] B9 AR L B3 E FA3, FATY
natural killer NI £ & &3} A7) 5 (Abbas
, 1991) B 7 #PE wdFe A
HQl F4E S/ FEE VeERY,
g ol ¥ 7|5 S B3t Fuloly~ BE,

oz ol

Ol

(Gresser, 1990).

IFN-y = 3719 2 ddgq B8 7%
Qo] EF ojFo THFom WA= A
f5S At JdAEE YT e,
At Rl Afol A E(Rosenbloom
1984 ; Duncan® Berman, 1985; Czaja 5,
1987 ; Scharffetter &, 1989), rheumatoid &
=} A 2 (Stephenson 5, 1985), Al& 229
Afrol M EZ(Narayanan 5, 1989), TAIXE
(Czaja 5, 1989) & #| A o} Z(Derdak
5,1990) T AHEF widd A Eo] [FN-
yE T3t wdd Aol Aol Bu
® v Qlom giEe Aol nYdd g
deol JAl= MEW 2YEF mRNAS %3
729 Ao Q& Aoz 4 A 9ok Sha-
piro 5(1989)& IFN-y °ll 2|3 collagenase )
A2 ddo] JAEE Hisld IFN-yoll
ol wPde] Aol ZAHE R ¥y of
Uzt B3z A H ], oA 23le A
239 YA gAHE AFzA A
EH7) JE B3t £3 Granstein &
(1989) 2 ©}-929) IFN-yE I F4go
22X dzxF e /3 dXol oAg e
zA%Ho2 BFF v ok WA IFN-
y = in vitro ¥ oY} in vivoll A= ZYF
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WALS AEE &7 gleo] BEHIA.
s =

38 Gowen® Mundy(1986) & v}
ANEel A UdANAN IFN-y = 2FTE 9
Aste A7 S B39, Lerners
(1991) QA mlg= FAZY 2AMG 4
@ ol 4] IFN-y 7} parathyrod hormone, cholera
toxin, forskolin Z&, AEW cyclic AMPE
F7MA 715, Al o3 fYdE TRTFE
JAste 47t IS BusHch. xS
Nanes 5(1989)-& rat osteosarcoma(ROS)
A Zujok A g o)A, Bresford 5(1990) 3
2F21¢] A %9 human osteosarcoma(HOS)
AEF AFANA IFN-yoll 93] MEe F
Az FzA 7149 wgFY FAel A
A= E AL BF3H 2, Nanes 5(1990) 2
ROSM ¥l A #4358 vitamin Dsol 23|
f+ 59 bone Gla protein®] #4& 44 &&
#AS, FxFHNME IFNy= 2712 &
AE& AT FFSF T dAEE 2
& HFA I FAgo] USS BAsG.

Reitan(1959) 12]3 Rygh(1986)€ LA
ol 2)§ X0} o] F A X 2EF 9 Wl
zAes @S 53k, n8E L XFAY
g B3l AEH, XFAd # 2R &
Aste AEZES & FFE3te Aol Aoty
ol 7|Hd #F JES HZEAY F Ue
welo g2 AT A A3 bl 912 Ro-
berts 5(1981)2 R ot¢] olFoldF ZF A
FAgol EA3te ATAE 848 Hu
47 B3lEo] SAZH HAFF 9EE
3l 2FAE) AdFMAER HAda 733}
o, MAH o3 F AMENA AFAYA
Fol 2HH 8L ZF=xF v Yok

a8y dAZA AFAN AExe dgx
2 7129 thAtel IFN-y7F vX & FEo
gty #AI BaE glRe, 9d IFN-
Y7t Aot Ty SIATANNAE 2H=3
& A3 AFlE 5 AFAY MR
A By EgE, XFEAY AEE T8 A
ZZ9 A Ede nAHHE o] cy-
tokine2 FHFOEHN, Koo o]F Al 1IA
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4 ¥ 2 AEF AL ¥x Fo B2

Ao o]8d = 9l& Ao g AR Ho,
A A EE primary culturedte] o] A Z )
4%, 1Y@ g4, fibronectin T4 L 0] E 9
mRNAY HE 5 AFZA FAd nx&
IFN-y o} &35 402 #Fsgu}

I M2 %

Xz

Dulbecco’s modified Eagle medium(Gibco
A}, B15), fetal bovine serum(GibcoA}, 1] =),
trypsin, bovine serum albumin(Type V), as-
corbic acid, dimethy! sulfoxide, highly purified
bacterial collagenase(type VI), Sodium para-
nitropheny1-2-phosphate, paranitrophenol,
nonident F-40, salmon sperm DNA, ficoll-400,
polyvinyl pyrollidone, formamide, agarose,
anti-fibronectin antibody, peroxidase conjuga-
ted anti-goat IgG(°]% Sigmar}l, ©=) %
Eco-Ri, Bam-Hi, Hind-1ll, lamda DNA, aga-
rose$} nitrocellulose membrane (°]%4 Bio-
RadAl, @]5)AM&-3%th. Random primed
DNA labeling kit= Boehringer MannheimA}
(%), guanidine isothiocyanate™ FlukaA}
(29} 2), tissue couture plastic dishes:= Cos-
tarAH(¥] =), Sephadex G-50%} gelatin-Sepha-
rose 4B+ Pharmacia*t(Z=$9l), polystyren
microtiter platex= Flow laboratoriesA}(®] &),
L-[5-H]proline(12.4 Ci/mmol), [methyl-"H]
thymidine(6.7 Ci/mmole), [4®-P]deoxy-CTP
((3000Ci/mmole) &= NENAF(®|Z) A E& A}
S8tk B Ao A&E §HR A 2T
I3t interferon-y & H71FAAHEE) A E
S AEEAT 7E AGELS ABEE o
HASES FYste A3t
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1. MEHH

AHAEE $5td AT FtHS A
AFAAA AFRAY =2AE g7 Zo
ANABIT AT R XNERZ1/38 Aoz
A AS F x| obE v Fd [100 U/ml penicillin,
100 ug/ml streptomycin 2 10% fetal bovine
serum(FBS) ©] 3% Dulbecco’s modified
Eagle medium(DMEM) Joll A 4= 3] A3 X
=9 F7F 1/3F99 AFAE A FH3HA
A3 o2 35mm M E s FHA N 127
FabAl 7ok 1% 37C,100%, 55 5% CO.7F
FAHE F7] FF TN 3d tEo =
Hj kel w33 FHA LAY 7R i
Ftach AE7t AL E o] FH 1:32
2 AdugeEal %= 5-10% dimethyl
sulfoxide(DMSO) 7} 18 v o] £4b3}
o WE F AL g B@stgon,
ol wikE AEE XFAY HME=E A3}
ATh B Ao A= 3M ol A 1341 Ako] ]
A 2E A&

AFAd AEZE 1X10° cells/ml®] = A 24
well plated] 231 347 w3t SFA
DA 7L | A sk o371 10, 100, 1000
U/ml %9} IFN-y 9} 1 u Ci/ml¢] [*Hlthymi-
dines H7beted 24417 == IR B
i ket ok A X gd S AAGL AXSFS
phosphate buffered saline(PBS) 2.2 391 A&
% 10% trichloro-acetic acid(TCA)E 1 ml
Wil 4T A 2083 R EAT IF 5%
TCAZ 23] A #3}aL 3 ethanol 1 mIE ¥
A Ao dzAAHY. o]gA FulE
AEZ 500 19 2% Na.CO7F € 01 N
NaOHE %o AIXLE ¢33] 5 5 ml scinti-
llation vialol &7 B-counter(PackardA}, )
T2 ZH3A k. X 32 DPM(disinte-
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gration per minute) &2 32+stea] #7181
t}.

3. DNA & =X

DNA%-2 Labarca®} Paingen(1980) &
Abg3te] thg 3 2ol SA3AT 439 =
ALE #4% F7el AHg-E 24 well plate2)
F ANEF FoA 100p1S F3HY 5ml &F9)
polypropylene®el] ¥ 1 DNAYS A3
o #FE89e2E Folxe FA4 DNAG
mg/mD)E 25, 50, 100, 500, 1000 ¥ 2000ng
H A 5E0] 2N NaCle] £l phosphate
saline % % (0.05M Na,PO,, pH 7.4) 2 £ 2ml
=] A 3} o}, Hoechst 33258 (FlukaA}, u] =) o]
u}A % 0.2 pg/ml ¥ Al 2 ml phosphate saline
AZHE ] YoFA o Parafilmo 2 Al 27}
s % F AL F ERYFPA
(Spectrofluorometer MK-2, FarrandAl, 7] =)
£ excitation 356nm, emission 458nm$® T4
AqA S8, GAE= 24 well A Eu]
€71 & well'd EA3tE AX2 DNA ¥&
ug S Z(ug/wel) JERNATL.

XFA AMEE 24 well plated] 1X10°
cell/mio] FA Wi 3Y3t v F3HEA K
A YAGEH 7 A AT 2ALE s ©
$-ol| 50ug/mle] ascorbic acid, 2uCi®l [*H]
proline ¥ ¥ Fx9 IFN-y7} 49
HFY 1mlE BolF1, AL Fo) 5X
collagenase €% <4 (0.25M Tris, 0.025 M CaCl.
€} 0.0125M N-ethylmaleimide, 100 4 M PMSF,
pH 7.4) & Z} welloll 25018 Holx 2T
W7AA] —70Cq] BAsAt FoN A
LA 49 £HL Peterkofsky$}t Diegelmann
(197D 9} Wgol we g3 Zo] 33
At

24 well plate?] Zt well®] MEZ& 29
4 71 2 (FisherAt, #l=) 307 whlg 3
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1 ml¥< 33 5ml9l polypropylene &9
231 2mg/ml2] bovine serum albumin(BSA)
200 u 19} 50% TCA/5mM proline -89 300u 1
g sl & A At 4Tl 308 A
% 1000X g(Sorvall RT 6000, V| )& S & 5
3 938t 3 IS AARAT A E
5% TCA/1mM proline 1mld 7}l &
35 e &5 E YA AT HopEo] 3
AR & st A2 AHES 02N
NaOH¢l *59]31, IM HEPES €% (pH 7.2)
130u 15 H7lsteq FFAIZL ¥ 5Xcollage-
nase ¥4ZH 100418 ¥ o] EFEAL
270 A DR 27k 250p 18 L B B
Z Fol= 15 U9 collagenase”’t ¥ <
Z9 15418 ¥ 31 & #Fol= collagenase”}
EojA e FF M 15418 WU 22
2 He F 37C FxT 90E F FE3
A7 ¥ 0CE W73, 50% TCA/2.5
% tannic acid 50u 18 H7}sle] & 42 £
4T A 3087 WA AT AP F2 col-
lagenase2 M 2@ & FH AT 3 A2
Ae F3te] A S oA FuHE
5ol a3 == (collagenase * 2] 3FR|d
2) e AAHAHG A e A SAG
e w gro = Yk F 9 A YL collage-
nase X 2] 3tA & #o] AAES 100 19
02N NaOHe°l *¢] 5ml scintillation vial®ll
Hol &4 gt a9 FA g =
AE F49 4oF HEL v I
o] At A4l tH(Peterkofsky and Prater,
1974).
collagen(dpm) X 100

[noncollagen(dpm) X 5.4+ collagen(dpm)]

Percent of Collagen=

v YA G d o] I T2 Tl A A
NP Geke W goF ¥yt sy
5. RNA &

1X10° cells/10 mm plate’} S =2 HE 3
T Gt SA kA . IFN-y (1000 U/
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mDE 24712t X2l § DNAE Chomczyn-
ski®} Sacchi(1987) ] W whet vhS3} 2
o] ®&lst4ct 100mm dish® MEZFS 2
PBSZ A & WAL A(GIT | guanidium
isothiocyanate solution) & Z} dishd 600 u 1%
Yol AESE ds] ok GIT A€
|AE omle] vl G F £ F FE3]
tapping 3t L, 4719 1/10 & %<} 2M so-
dium acetate(pH 4.0)0 & 713 & 22 49
water-saturated phenols % o] thA] & 43

o} GIT 942 0.2 8 %9 chloroform/isoam-
ylalcohol(49 : 1)& ¥ L 10&7t 7Z3tA Lyt
AT 158 ¢t o WA T A
AEE 712 15000 rpm (Y, &) o A 208
A AAEEEA FH A oF 650 u1E T
A A &712 22 k9] # isopropa-
nol2 4o} —20TolA 1 Azt o] WA 8
At 1 ¥ e oz AN T AA

I
$4%/
&
W
ol¥
2
2
=
Z
o3
o2
rlo
-
=
o
A
B
r{o

ol 27 5 p1 & Hst & 800 ul1s
A7yt Z 418 5 U. V spectrophotometer
(Gilford*h, o) & 260/280 nmoll A F3 %
E A % RNAYY ¢£:=F Aabsted oe
Ao AR, 919 ez B

RNAY H#4E+ 1.851+ 0.04524 o4
2.00) 243 B WA 15T e RNAS Ao,

0 pok

6. cDNA ZH|

B Ag A8" cDNAE Hf677(Chu 5,
1982) 7 pFH1(Kornblihtt %, 1983)°]At}.
HF677& Eco-RIS. 2 A ] 8lo] 1.8kbe] cDNA
insertE &A% 4 9UAir, pFH1E Eco-RI
oJ\Y} Bam-HIS 2 A2)3te] 23 kbe) cDNA
insertE A F# Ul pFH1Y #HH&
PAT 153¢1%th. ¢DNA insert <H|+ Samb-
rook % (1989) # Ausubels 1(1987) 9] Wi -&
Rt WA st g o] Al
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6-1. Plasmid & %%

Hi6777 pFH1¢] & E. coliS agar plate(1.5
% agar in LB media)ol FZFAIA 37CA
24X 7t HlFAIZ T vl kst plated] FAHE
colony % 3tE &3t 35 ug/ ml®] ampi-
cilline] €910+ L-broth 5midl] HF 3L 37
CoAlM EEAA 3FE% 2 vl 3Rt o
ool 1.3 mlE v YA d &7 1A
AN = 202 FoF AN F F AH
HE 3] AATAT Folde AEZA
2ol 300 12 STETR (8% sucrose, 5%
Triton X-100, 50 mM EDTA, 50 mM Tris-Cl,
pH 80, 200u g lysozyme) & Ho & 42 F
A & 28 AL #FolL,
AF2-9 4 15,000 rpm S 2 203 3F LA AT AT

| AAHAS G2 v AT &1L B2
ok o] 3t isopropyl-alcohol 200u 15 ¥ —20
Toll A 307+ WAete] plasmid DNAE 3
AA7) T QAN T At EEsta,
o) A& 27FE- 70% ethanol® -2 F &L
ol A 1587t WA Azt 28
plasmide 50 12 TE ¢+%5 4 (10 mM Tris-
Cl, 1 mM EDTA, pH 8.0)°ll = Al-&3} .

6-2. 21719% 2 cDNA insert2<!

6-13+0) Wl o % B2 plasmid’} E01U =
19] Eco-RI 05 u1(5 units)9} 1
2 ulE 7F8ta 125 pl1e AEH
He F 37Co A SEN Sk B
o237 #o] 1% agarose gel= 7]
A1) &Y. Agarose gel H 71952
Bio-RadAH 1] =) 2] horizontal electrophoresis
chamberE& A83tad  Sambrooks (1989) ]
whd o] whak Al stk 3 9o 5X10
em®] gel casting plateE scotch tape 2 FH-2
oo 5 7welld] combd X 3T 40mle]
TAE &ZM(40mM Tris-Cl, pH 7.2, 20mM
Na-acetate, 1mM EDTA)< agarose® 1% 7t
Hx2 2t Ad 7)o agaroseE A3
oyl AMERFE 7lele] &3S %EF F

50C & 2 gt} o 719 ethidium bromide”} 0.5

ofp o
.1%7:

2,

o 4 %2 op
offt > mu oy 12

o & o

off, ©f



234 Gz 2 sgl

ug/ miE A B FH FHF 9o HXF gel
casting tray®ll agarose&& Fo] #3 ¥
running plateE TAE €% o] Eog+ A
719%E chamberell ¥ I 50 Vo HtelA 4
Al < A7 4538 (DNAE FUsd
1=

6-3. Plasmids ™} &+

Plasmids t#® &= Birnboinm¥ Doly
(1979) 9] W& % A g 2ol
AA8+ T 50 ug/ mle] ampicilline] -f =
o] 91¥ L-broth 25mloll 6-2%<] WHo=z
e #FEAL 01 ml ¥ 37C7F #A
5 orbital shaker(¥]|A# 8}, =) A &
EUA 2 B wgFs g ted ¥
A7} 010 = 500mle] L-brothel late log
culture’3 ] Q1 ¥l < F 8- 25mlE ¥ 3L 600
nmol A FF =7} 047 € 7R MRHA 2
AIZE 30 Bt EEO] FACh o] wig o
chloramphenicol 8% (34 mg/ml in ethanol)
25mlE 9ol 170pg/mi®l F=7 HAS R
12-16A12F B¢ 22 Yoz wgsidoh
Hj o] Bt ¥ v g A-S 4T A 4,000Xg2E
1027 9HAA E. coli® 2gt) o] AA
Eo 4C2 Y74 STE €389 (0.1M NaCl,
10mM Tris-Cl, pH 7.8, 1mM EDTA) 50miS
A7Vt E. coli® F/HA12 F thA] 4CoA
4,000xgE AHEE 38t E. colis A AIA
t}. o] JAE| lysozyme £ N (50mM glu-
cose, 2omM Tris-Cl, pH 8.0, 10mM EDTA,
5mg/ml lysozyme) 10mlE 7}3te & 43
AL A 52T HAF F ALE R A THE
alkaline €9 (0.2N NaOH, 1% SDS) 20mlE
gol 42 o 450l 108 HA3)
%t} @ 3M potassium acetate &< (pH 4.8)
15mlE ¥ 43l A €& 1083 F
Atk 4TAA 2087 12,000XgE AR 3o
D2 FH A 0.6 &F9] isopropyl alcohol &
7tete e T A4 1587 ¥ § oS
3L A 12,000XgE 307 4FAA A
£ 4t o] AAEE 70% ethanolZ &

43:Rr£
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Aol A F 1ml TE 9F4& Yo =
.

6-4. cDNA &g

6-339 Yoz Eg 3 plasmidE AF
222 AEstd 99 WHA o] AVY
%39t ¢cDNA bandE HEEZE 27 15ml
plastic &(Costar, 7|F) el ¥ FEAFLE
Z2A vl of 71 22 %9] phenol/chlo-
roform(24 : 1, v/v)&4& ¥ 1083 23
A yrdtg el o] A £ liquid nitrogen©ll 1%
AT "7 T, F2oA 15000 rpm2E 10
7 4339} o] A& oA muksled g
o gjshgte] whEsia AT F FRAL
chloroform/isoamylalcohol (24 : DZ2 F&3}
3 1/10 € %2] 3M Na-acetate(pH 5.2) ¢} 2
Hj ] ethanolS o] —20Ce] 1AL & H

© 10,000rpm 2 2 1087 Y3t H g

TESZ RO Z o 389 PO 2 (DNAY
£ 2R3 Yt Labeling 3t A3 F=
2 BF3d ALSE wWrlA —70C RAs)
Atk

7. Northern: blot hybridization

7-1. 7179 A¥8Ld A=

RNA 24383 #A¥E 2 & 7|9E 01% die-
thylpyrocarbonate(DEPC) &9o] 8%% &
¢ & Tyl ¢A3d] dEARAZ Fo
AT SAREEH AL tipS
1) g} siliconization$t §- 9] 92 o] A g3t Ytt.
RNA A3 #PE EZE &HE& 001%
DEPCE AN AFFT2 e BEdq
AL&-3F ] ot

7-2. RNA A719% :

AEZz FE £ F RNAE b33 2]
TH 3t A719FAT. FRNAE 5ug/
wello] H =5 500u 1578] WA AT 1,
7] 2u19 10 x running €54 [02 M
sodium morpholinopropane sulfonate (MOPS,
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pH 7.0), 80mM sodium acetate, 10mM EDTA
(pH 8.0)], 3.5112] formaldehyde, 10 u1¢]
formamide, 22|31 ANFSFFZ F 20u17}
HE® 3te 48 H 65CoA 1587 3
AT deollA A3 2419 gel loading
43 [50% glycerol, ImM EDTA(pH 8.0),
0.25% bromophenol blue, 0.25% xylene cya-
nol FF1]& ¥ o] formaldehyde agarose gel
7] 4EE Ausubels(1987) 9} W w}a}
Al 34T} 0.35g2] agarosedl] AZHT 20.8
mlE €A FAE A 3 10ml A= AF
FE U FUbste 94 &43) 39
oJRE 60CE 3|1l FAE =48 ¥
A8AsL 35mle] 10 x gel running &3
€9, 10.7ml2] 37% formaldehyde(w}= 2} 2.2
M HAE), 07419 ethidium bromide(10
mg/mDE A7t 41L& H 6-13 3 2o gel
running plated] ©] €N& B3 agaroseE
=3 oo 3t gelo] WHEOIXWH A
719529 1x running $F XS AL for-
maldehyde agarose gelS A3 © g 5V/
cm® 5% %) prerung AlA Y 2% A gE 7
welldll 7}l 4v/emZ 4413 A 719589

.

7-3. Northern blot A&

A719F ol B AVNFEZANA gelS
AW o] AEFrol 2 A A H st formalde-
hydeE A A3, UV transilluminatorol A
B35 AR S A& 8- RNA9 transferE
21217171 913 0.05N NaOHell 2082 7t gel &
o] RNAS 5 F3ddS sttt
OA] S RT2 gel e ML 45%8-7F 20 x SSC
(3M NaCl, 0.3M Na; Citrate-2H.0, pH 7.0)&
HFo Tt} 20 x SSC7F E03lE &7]9)
el HE A 3 o] &9 B2 Whatman
3MM Fol & feld 9o &8 1oml o =w
Folg dEslA 71 EE A ASYT o] Fo)
1ol agarose gel& $WHo] Fo] Zoz I
SI=E #HFolA &% %) Nitrocellulose
membrane(NC)E A FF5ol A3 A
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31,20 X SSColl 583t & ¥ agarose gel$l &
Hol gl o X E AASACE L2 gel
FNE AL gel A7]19 FYUE 3MM papers
2 X SSCell AA ¥i 3MM FolHt}; Z=F
A FFAE BwEY EHFEUT olgA
2 Te F W fo #F2#E el 5002
2 FEAHE T < HA A
g F52 2 3MM FolE A AL &
& 3MM Zo] ¥l NC membraneE £
HEL B30 2 gel slotE EASIT NC
membraneZ 6 X SSCol| 5% B 1L -2 A
30%-7F HHTh 3MM F:©] Abe]ol] NC memb-
raneE ¥l 80C HA=x7IA 24 < 2
A ZA 7] ¥ hybridizations A3 & w7}
B AEG ) Gel 2 RNAVE €43 NC me-
mbrane®. 2 &A #HeA FId7] 934
29 gel staining £94(0.5 ug/ml of ethi-
dium bromide in 0.IN ammonium acetate) |
Hol 45583 £E50{F F UV transillumina-
torZ gel 29 RNAV} goldle A9 AR E
SR i =

==

L L 4d ol
BN o X o

¢

7-4. cDNA labeling 2 + ¢

6-43o)| A A& cDNAE Feinberg & Vogel-
stein(1983) 2] WH-& ©]-&3 randomprimed
DNA labeling kit(Boehringer Mannheim, %
A)E AE3te b33 o] labeldt AT 500
ul 3o mAiYdz e HAAAZ 25ng9]
cDNA, w253 241, 5419 [a-*P]dCTP
18] 3 klenow &2 (2 units/p 1) 1 pl1& ¥ 1L
HZ &%o] 20u1 HEE AFHFE AL
e 37ColA 30%%F ¥EgAIZl F 05M
EDTA(pH 8.0) 1x1E o ¥8& FAA
Zit} o] w-gH8 Sephadex G-50°] A
2% spun-column(0.5cm x 10cm) & ©]-8-31
gel filtration chromatographyE A3 3t la-
bel® cDNA®%t ] [a-*PlJdCTPE Samb-
rooks(1989) ¢} oz t&3 o] £
3t ot

1ml &%) 138 FA71Y SF-ES Wha-
tman Fol9} HelE A2 ¥ glass woolZ 7}
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3, oA STE £9(0.1 M NaCl, 10mM
Tris-Cl, 1mM EDTA, pH 8.0) ol ©] 2] %3] A
& Sephadex G-50% FAL7]9l o, 1,600
x g2 487 43T Gel® #3709
ml2 @7} A Sephadex G-50& %r¥ Z43d}
Ak vkAEr e 2 100419 STEEHACZ co-
lumng SFH3AA 2L Fo] YeXE &
Q& c}. o] ZA F4H3 columnol ¢ &}20]
H&-A17l c(DNA E£34E& B1 22 £52
LAHNAM F3€E DNAE LUt Spun-co-
lumng 53 A17]7] A F2 A FoljA 2414
# 3 B counter® £ 7 F labeling B =
specific activityE Al 43} o}

7-5. Hybridization®} =}7}FAMH

7-4%9 3 F¥] 3 NC membraneS prehyb-
ridization 3}7] el & ¥ o 80Tl A 2413t
B AT AN AZxAIZ) o] Z A §NC
membrane$ 42C9] prehybridization &<
[50% formamde, 2 x SSC, 0.05M sodium pho-
sphate €+% 9 (pH 6.5), Denhardt’& 4 (0.02 %
polyvinyl pyrrolidone (MW, 4000), 0.02% BSA,
0.02% Ficoll 400), 1% SDS, 100 g/ ml heat
denatured salmon sperm DNAJE NC e
02mlE Hld bagel W3 B3 F 1A
TU42CE FAE 2B EF At Preh-
ybridization®] €% ¥ ®]'d bag® I ZA

£ 7F¢l= ZeA prehybridization$ % &
AASAY. A7 7-43 oA A ZF probe
(1 x 10° cpm/ug cDNA)E 100CoA 587
HAAZ F FA 2884 73U 9
probe’} ¥£3H¥ prehybridization® 8 & 99
¥]d bagell ¥ B33 T 42T A stEY
e F&3] ¥ A Z . Hybridization©] &
@ ¥ H9 bagdlX NC membranes &4
28A Adeo] 200ml9) 0.1% SDS7F ¥
2 x SSC Aoz 1084 33 A 33Hch
71 3 500ml®] 0.1% SDS7F ®3¥ 1 x SSC
fH o2 65C A 1577t} NC membraneS
FA o] FHA 458 ¢ A H 54 NC me-
mbraneE Whatman 3MM Fo] oA AZ
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Al A #Bo 2 A F intensifying screen®] -2
X-ray film cassettedll 2L, ¢4l A X-Omat
filmg QA —70-Coll A 24Xt T =& A
2 F @33t

8. Fibronectin &%

8-1. A|Z &Y

24 well plateo] nYd S Wi} ol
AXLE HEstn 3oz AL} 5
H ik e Wl JF=e IFN-y & A
2% wjgdo] o] 48217t B =EAIZ
o viFH S I3t EFYS vAd
A& 231 & RT6000(Sorvall, #15) YA
E2 712 4T A 1800rpm e 2 5&7F Y $
7 A A800u 1S FdH AMEE wj7tA
—20Td] R#A3F. 2L FA AN IR
£ #3&tY Lowrys(1951) 9] WHo=z ol
AFg £A5Y fibronecting S ug/mg of
protein® & X759t}

8-2. Fibronectin =73

Fibronectin® 7% 2 Rennard% (1980)¢] %
Hg o] &3l &7 o] AAEA ). Fib-
ronectine AFZ o] Aol A Miekkas (1982)
2] ¥} of) u}} gelatin sepharose 4BE o] &3+
affinity chromatography'y 22 &2 3tHAth
219 fibronectin® 344 (20 mM carbo-
nate $%-89, pH 96, 0.02% sodium azide)
o2 X3 4CeA 16*ZF polystyrene
plate?] Zt welle] F2A170 ¥, PBST(20 mM
sodium phosphate, 0.15M sodium chloride, 0.
01% Tween 20, pH 72)&d o2 $3] A3
3to] 4To] H#AS Pt PBST 8902 3
g FAgNFH AIEE 4T A 16713 ¥
SA7] & PBSTE Yoz 3] MFHsgoh
PBST o2 Mg g4 —3A ZFH &
A Vvsta 90¥-7F Aol whg A A Al E
F 527129 e Y1 60837 vEA F
AN2] H,S0: 50 p1& H7tste] Wk
AlZL e FA) 490nmel A FBE=E
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At 713 9¥LE O-phenylenediamine g me-
thanoldl 10gm/ml8] T=2 =2 o< H.0.7}
003% e AFHFTZ 1008 343t
AHE-R Aol YhE o] AFE-3HH T

i
02!

9. Alkaline phosphatase AT

ox

oL
o Hi
AN o I

A ¥29) alkaline phosphatase
Bessay'5-(1946) # Burch's(1982) ¢}
o] &3t b3 2ol HAHIIT 21N S
24well plate®] W FH S A7 F 3 PBS=
39 A F EAY grbx —20Co] B@s)
Ak dg A 7] A (PNPP : Sodium para-
nitrophenyl-2 — phosphate) & F¥]3t3 A X
Zol lysis €% 9(0.02% Nonident F-40)&
Iml ¥ 303t 23 w712 v
3 300 418 3+ alkaline phosphatase
BAEE ZAFAYL 200 1S FHst &
Aol g FH3AY. BT L A0 2= para-
nitrophenol 30nmol7h#] H =5 dfo] ¥al
37Co A 303t ¥H-&-A1 2] ¥ IN2] NaOH 250
pls Yol uss SUAZh o] AL 410
nmoll A spectrophotometer (Gilford, V=)=
F3xE ZA3}o, alkaline phosphatase®
49X U/min/mg protein TH=Z ERH
At

i

LS

22 A el DNAYT 3% u1H]
¥ IFN-y o] &3 IFN-y = X300 A E ¢
DNA $4%<& xT9 6475 +286 dpm/
wellel B3t 10 U/ml ¥ A 7374 + 783
dpm/wellZ, 100 U/ml A 8475 + 340
dpm/well2 X F@sHA F7HAH 2,
1000 U/mldoll M &= 8315 + 368 dpm/well = 100
U/ml# 2 &Axel N zo)7h el ch(Fig. .
3 DNA %S 279 418 +0.1ug/
wellell 4 10, 100 2 1000 U/mliel A ZH2F 4.33
+02 435+01 2 462+01 pg/well2 Zt
559 IFN-y ol o3} <Fzb Frrsteov
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E

10

§
]
]
]

§
w
|
!
DNA (ng)

g

3H—Thymidine (DPM)
g
]

o

— v v 0
] 10 100 1000

IFN-r (U/ml)

Fig. 1. Dose-dependent effect of IFN-y on DNA synthetic
activity and DNA contents in human periodontal liga-
ment cells. Cells wree seeded at 1 x 10° cells/ml
in DMEM containing 10% FBS. After 3days, DMEM
contraining 50 ug/ml ascorbic acidk, 1 xCi [*Hlthy-
midine and the indicated amounts of IFN-y were ad-
ded. DNA synthetic activity(oar) nd DNA contents(A)
were measured as Materials and Methods. Each va-
lue represents the average of six determinations.

10000 -
Control
< —h
QE_ 1 N
=]
(4] §0004
£
T
E  uol
<
Ly
o
0 ™ T T -
[+ 5 10 15 20 25

Time (hours)

Fig. 2 Time-response effect of IFN-y on [*Hltrymidine in-
corporation rate by human periodontal ligament fib-
roblasts. Cells were seeded at 1 x 10° cells/m! in
DMEM containing 10% FBS. After 3 days, conflunt
cultures containing 1 xCi [*Hlthymidine in DMEM
were treated with IFN-Y1000 U/ml) for various times.
Each value represents the average of six determina-
tions.

A% 4Fe BA dAdH(Fig. V. Fig. 2=
IFN-y 7} A Z2] DNA $45d 9%FE 7A
A 2oHE A7 BEE7] 28] 1000
U/ml¢] IFN-y & Fd3ta AF=" AtE
AEE wjokshA A [*Hlthymidine?] HY#F
S AP A9, 3,6 2 18 A% AAE Al
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15
BT 13
= 8
S
R
gz
g o '
é ¥ Fig. 3.Dose-dependent effect of IFN-y.on alkaline phospha-
& 7 tase activity in human periodontal ligament cefis. Co-
K= § nfluent human periodontal ligament cells were incu-
= § 5 bated with IFN-y at barious concentrations for 24
- h. After removal of medium, the cell layer was prepa-
3 3 o py. 1500 red as descnbe; under Mat}ena\sl ar:jd tMeIhoc:e. r::)ata
FN~r (U/ml) were expressed as mean for six determinations.
A Total Protein R 0P '
100 0TS & NP 1z G R of Colagen
s0{* 1t
n 80 | 74] 10
& g 501>
) = 2 9
% oy fa
o 0
Ea zo ¥
a2 o8
20 10 5
) ¢ ;

1000 10~ 100 1000 [} 10 100 1000
IN-r (U/ml) FN-r {U/m))

Fig. 4. Dose dependent effect of IFN-y on collagen and noncollagen protein production by human perio-

donta! ligament cells. Confluent cultures containing 2 ¢ Ci/ml of [*H]proline and 50 u g/ml of ascor-
bic acid in the medium were treated with IFN-y at various concetrations for 24 h. Data were

expressed as mean for six determinations.

7r8 2 747 th2 T2 3085 + 487, 5091 + 678
2 5788 + 1236 dpm/well®ll A IFN-y £+ <]
4458 + 472, 5268 + 676 L 6076 + 663 dpm/
well2 IFN-y ol oj8f &Aool =3 F7He
Foy & a7dE YA ften, 244
Zto] A= Foe iz 7196 + 584
dpm/wello] H]&] IFN-y $4F¢] 8813 + 323
dpm/well2 IFN-y 7} DNA /4%
7le &34t Jesth

Alkaline phosphatase(ALP) &440f O|X|=
IFN-y 2| &3}

ALPZAEE dZF9 911.36 + 38 nmole
/min/mg} A4 10, 100 ¥ 1000 U/ml®} IFN-y
T A 2k} 991.76 + 79, 1256.2 + 65 2 1284,
926 + 101 nmole/min/mg 8. 2 A o] Z7}5 &

& A

A% YA (Fig 3). F @92 FS
[FN-y 8 357} 3718 8 BotAe 3%
< YE Ao

7

mMYE gMol 0|X|= IFN-y2| &3t

£

Fig. 4914 IFN-y 9 %ol @& XF<
Axe 2uwzad ¥ ndd A4 HIE
TA)EY ek IFN-y & S92 48 o
ZF9 68383 +4991 dpm/wellel A 10, 100
= 1000 U/mle] 85385 + 5789, 68557 + 4085
2 76927 + 4227 dpm/well2 = ©BE 73
o] glo] &7/ ARE YeRdAY
(Fig. 4, A). 993 S ﬂ%’é(collagenase
digestible protein s CDP)3} ¥4/ &2

(noncollageneous protein ; NCP) 2 &7 3}
H2EP e W vRdy S dde dE2T
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NCP Collagen % of collagen

80 50 14

7 . - ———

PN Control ., 401 Conirol 121 Control
S o —— e | = 10 =
» :2 FN-r x 01 FN-r E T FN—r
Z Z 2 5 &
E 304 Qo -9 ¢ | /\/

204 .

104
10 o
0 v r v 0 y . v r 5
o § 10 15 2 25 ( 5 10 15 20 25 % : To 15 Y-
Time (hours) Time (hours)

Time (hours)

Fig. 5. Time-response efect of [FN-y on collagen and nonocollaen protein synthesis by human periodontal
ligament cells. confluent cultures containing 2 u Ci/ml of [*Hlproline and 50u g/ml of ascorbic
acid in the medium were treated with IFN-{100 U/m) for various times. Data were expressed
as mean for six determinations. Percent of collagen is the percentage of newly synthesized collagen

relative to total protein.

A Total Protein

. B NCP & COP
100 — 80 = wJCZb{(blhgg.\
] 704% 9
- o 801 y
2 g0 i 50 < 8
: " S 40 ﬁ 51
3]
& a0 & ;
201 20 24
10 1
A 0
Control IN-r Indo I[FN/indo

Control [N+  Indo lFN/[ndo

Control FN-r Indo N/Indo

Flg 6. Effect of indomethacin on IFN-y induced inhibition of collagen production by periodontal ligament
cells. Confluent cultures were treated with IFN-®{5 pg/ml, Indo) for 24 H. Data were expressed

as mean for six determinations.

o] 42842 +5369 dpm/wellel A 10, 100 R
1000 U/mliol A ZkZ} 58025 + 6198, 49119 +
3478 E 54865 + 3688 dpm/wellZ 3 A}
Fate £ verlont, ndd e &4
£ 2T 25541 + 923 dpm/wellel Al 100
2 1000 U/mi2} 19458 + 518 2 22062 + 801
dpm/well2 2318 JA3l= EH/E e
ArH(Fig. 4, B). 2992 digd w439
A vge fxTe 101+ 14%04 10
U/ml9 81+12% 1¥lx 100 ¥ 1000 U/
mll e 69 +03% & 7HAsle, IFN-y &
wd Ao BoldlA F4E& At aHvL
NS e AT (Fig. 4, ©). Wb o] 39
Ao 2] IFN-y 352 ndd 4 oA
2371 2 1000 U/mlZ 3FH ot

Fig. 5= IFN-y 7} 255 wgde] 34
of 1 dgo] YeN}Y] 744 &L e AMS
EAF Ao 2 IFN-y & F493a 212 3, 6,
18 2 24417 5<¢F NCPs} CDPe ®3E

Z3¢th NCPE [FN-y & Bo3ta 43
14 712 B 2T T3 Aot flA
o} 18 B 24A7F T 47 55616 +
2813, 68936 + 3787 dpm/wellE th& T 46697
+ 3035, 54900 + 1673 dpm/wellell B3} F7}
st dS el At (Fig. 5 A). CDPE
IFN-y 5o & Alzbo] ZH # gt wPa} =1 =S
965 + 84, 7449 + 373, 30483 + 775 Z 38364 +
1378 dpm/wellell B} 3} 3F7d o] 634 + 153, 3968
+ 544, 17854 + 1005 2 25237 + 816 dpm/
well2 JAHE= %S Jebd A (Fig 5,
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B). Ao U3 wYdde v Ex 18 ¥
24X)7to] A H 3 T 2 F A 10.8 + 0.5, 11.
5+05%°l vl&] IFN-y & T3 FolA 54
+03, 62+05%%2 dAA #L2EAY
(Fig. 5, C). W&tA IFN-y & 713l 4T
1817t Zahaokdt A gAdol 1 A
a7 FRo] vEEE ¢ + dU2(Fig
5 D), olF EE AFANME IFN-y & 599
3l3 24A17 Foll 2 ARE #ESATH

Fig. 6 [FN-y 7} 94 &AE& 5ol
A A sl AN A prostaglandins(PGs)°] =
2t Aol v E R E &3] $138ke PGs
Aol B3t cyclooxygenase2] A A Q1
indomethacins 43ty Zdd F4& =
A% Z3}olt}. Indomethacing E ol & 9
Aol Aol hERT 90576 + 4018 dpm/
welloll ¥]3l 73760 + 2638 dpm/wellZ IFN-y
o] FWHF (73408 + 1747 dpm/wel) &} &
Agle]l AvtEd oz AA 3= A Ye
A cH(Fig. 6. A). NCP<} CDPE ol thsiA
indomethacine& IFN-y ] &z} @A glo]
FAE FAl dASE AES JERIATE
(Fig. 6. B). 299 2 U3 zdZe A4
& & AHE m indomethacin HELEE
HE2TY 94+07%04 86+06%= n
A F4E A= 24E Yo,
IFN-y 9] &A)3lo] A= IFN-y & 5% 9]
6.3 +0.2% A IFN-y ¢} indomethacing &
W B3 9 65+04% 2 FFS vAH
Z3lo], IFN-y ol &3 wdd A4 A
Aol PGs7} F3tol v = A A E & F
A ATHFig. 6. C).

Fibronectin &0l O|X|= IFN-y 2| &3¢

Enzyme linked immunosorbent assay
(ELISA)H 22 ZA % X F:d AEY fib-
ronectin &35 9= 10 2 100 U/mi¢] IFN-
ye A% %L "AA ggth. 2
1000 U/ml¥] F=AA = 2T 325 ug/
mgel B3 60% 8% F7H3 521 ug/mg &
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Rf6TT  piHl

8.0-->

5.8-->
4.8-->

IEN-7(1000 U/ml) -  + - s

. Fig. 7.Representativ autoradiograms fo Nothern blot of RNA

form control and IFN-y treated human periodontal
ligament cells.

Confluent cells were treated with IFN-©1000 U/ml)
for 24 h, and total RNA was extreacted from the
cells. For Nothem blots, Total RNA(10ug) was elect-
rophoresed in a 1% agarose gel, transferred to nitro-
cellulose membrane, prehybridized, hybridized with
specific #P-labeled cDNAs, and then exposed for
autoradiography at —707 as described under Mate-
rials and Methods. IFN-%1000 U/ml) results in a mar-
ked decrease in type I procollagen mRNA(Hf677),
while showing no significant change in fibronectin
mRNA(pFH1).

Table. 1. Effects of IFN-v on fibronectin production
by human periodontal ligament cells

IFN-y Fibronectin - Total Protein
(U/mb)  (ug/mg of protein) (u g/well)
0 3.25 +£0.22 9534 + 136
10 3.80 £ 0.39 910.1 +129
100 345 +0.37 879.3 + 186
1000 521 + 0.52* 9140 + 11.1

Confluent cultures were treated with IFN-y at va-
rious concentrations for 48 h. Fibronectin amounts
were measured in medium by ELISA and were

" expressed as mean + SD for six determinations.

1 p<0.01, compared to control value

AANFE $3L terhek(Table 1. 1)
3 2o Agdd 3% 29Ul Fe
[FN-yol o3l 38 Astahe e
B A eksteh,
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WHE U fibronectin mMRNA2| steady
state 20l OJX{= IFN-y 2| &2}

Fig. 7 IFN-y 7} mRNAS] <ol mA] &=
ERE B F AT autoradiogramO 2 1Y
Aol mRNAH677) = A719% AolA 48
kbe} 5.8 kb9l X] o] YEFSE O ™| o) Rt of] B
HA 3] A3 2, fibronectin mRNA(pFH
1= 8.0kb # Aol YEFtom, 1 kol 9lo]
Me 2T ZolE YehiA gk

v, nE

wYHo] g Aol o]Fe AFAM
AZE Wiz 22249 ME7E dojus
HHoz GaAztA A o] ojEA
HAedol & MzxEle 232 YehdesAd
et JEs V1S g U gon, o
He = Mx BB S ol AA
B LI 3 & 5 Jde gz
AAAL Yok F NE FH> FHH A
EETFY F AR Uyo B F glon,
=984 AHL 271dy 4 2 Mg o
AR, 2F54 JAHLS &3 2 {7 F7149]
2 vhyol B 5 QlAlth o] g g Y EL
Aol o] FEaA 2HHY, o] HEEY
ZH-L2 olv] AFg npe} Fo] TE2E F9
A0A QiAe} cytokine B =AZ QlA})

23] o] F oA 3L 3 t}H(Raisz, 1988 5 Krane %,
1988). HT H&£%¢ ¢S Hola =
ERESH FARESIY A4 g Tl
Mz 22 ol5 o8] AL & A=
@@dle AlEe] fAx Bdg 24d3o
H ol FojAL vk A 2
ow o] AFgME AR

=

NH que e Ao

=

lo 2 oofy ¥@ R own my

X
]
2
X

il
N

9
1o
N
o,
™

(o]
H
iy
X

2]

i ro

AR GA 7)o BdE AL (Stein &
1990) 2% YA} fibronectin® F4 =
o] 3o p]X & [FN-y 9] 32 #23to,
FANFA A FAME 53] %7 F712 9

ol

INTERFERONZH COLLAGEN, FIBRONECTIN % ALKALINE PHOSPHATASE 241

AAAHRE FAo2 FHEIAT

InterferonsS -2 N XL st A3
A4 EHE /M Ao =2 4HA UeH, Ebs-
worth 5 (1984)-2- mouse Swiss 3T3 A 3ol A
IFN-y £ DNAZA S A8ty 1 &3t
CAMPE %3] dolus AL ol 3
o Jabbar 5 (1989)-2 Abg #H oA E ol A
[FN-y &) AZAR AAEHRE &7 1 gl
31, Oleszak(1988) = AFg A -frobAl Eof th g
PDGF, EGF ¥ FGF9 A% 3 & %7} IFN-
yoll 98 AdEcyn a¢ch 523 Estervig
5(1989)2 IFN-y = AEF A& A sFAA
AFel B2 fuste a9 dga 3
9.2, Hosang(1988)2 Al F X A folAl
¥of thd PDGFe B4 £ &7} IFN-y o
ol At B3k uh QI IFN-y o 2%k
AE FAAA &) 7PHL cell cycle
AAM GolA S phasez2l ©o]qS AT
o 24 el H (Balkwill# bokhon'Ko, 19
84), o]& 3t o] o] AA= thE At
o} gt c-myc# c-fos®] FH A} EEE IFN-y 7}
AA 3= AT #Ho| U= AR B
ATH(Vilcek 5, 1987 5 Zullo 5, 1985).

¥t Brinckerhoff¢t Guyre(1985) & AH# 9]
ot dfopM e tiste] IFN-y = MEZF
Ag 288 £33l gt IFN-y & 3%
AR Ba1g vk Aok, 1y @A 7R
o AFoME A BE FFY A
3te] IFN-y &= A XZ4 g agr)
By o, o interferonss
E3] IFN-y© a &2 g¥o H&|
| e AggA a7 o Z31(De-
Maeyer2} Demaeyer-Guignard, 1988), 371 2]
AzZ AE B oot SAE YNz
4394 5295 vegge ez geA
21t} Nanes 5(1989)2 IFN-y = #9 &5
Z A E) A [PHlthymidine BYEEE £33}
A7VE, &, 43S dAss 8ol don,
24X 7t 1 H) gATHEH S e
oF 57k 71 wre A E fA AL 3H
w3 oled HHAME HEe T2 o

¢

g

RS

i

il

X 2030 2
Mo xode 2 Hr o

ot of

2
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A #olA 459 AHE HERAE o
FolXa dNem, Axd 548 JehiX
= g9 Ak Bresford $(1990) =
ARl FAEY FSZAXANA interfe-
ronE 9] MEAZF JAEHRE BE3 FY
Z A E A IFN-y = 5 U/ml ©]4+2] & Foll A
96A1 7 ¥l o 2 M X2 DNAYS 12 AEE
AZANH L B3t o] dRoAE A
FAY MEE ALR3YE vl Somerman %
(1988), Maeder 5(1988), Piche 5(1989)
2231 Nojima 5(1990)& X F<it) M E7}
EAEY] 44s gol JeErR I g
vl glonm, o] AN ALES X FA Al
¥z SAIEFHQA A4S veEldga 2ad
v i (Suh 5, 1991). 23y o] A FA
AFRE FeAt AEE ol RudE A

TN WA tlAE ¥34 moshe

22 IFN-y ol 93t [*Hlthymidine VY
=7t 2319 FU7MEen, MEU DNA F
Folle A JFS v XA Fstch AX9
ZH7F 29 of" JAY o] AXEA
Zol| vlA= FFg= Zol7t YA widoln,
AA7A = A FAW A2 IFN-y & F43
T AFE 2AT =FL g7 2EFQY
dEFe & 5 gloy, XFAY MEe HF
SN EYV FAEdE & U8 EYL JIXT
Ae Aoz dAdsHy gog ¢ A &
7 X7 & Ao AzHT)

Alkaline phosphatase®] 842 type I T
A4} osteocalcin A2 & & 7 A
SAE] B2 AR &#HA 1(Stein 5,
1990), ©] A¥e) A18-d XN FUd AXE 10
Y o]} L wIFT A9 ALPS EAo] ¥
olA A, EH XY EAE 4% vz 3l
o3 B39 v (Suh 5, 1991) St} IFN-y 7}
o] Nlxo] ZAEZ9 &3l v 4&
obslr] 913l ALP 848 =43 & 23,
BA8EE SV AR LY Suh 5(1991) ©]
Bagt M3slyl dojd Hxo aiAgA
F7he BolX £33 Aoz yEhyit)

dutdgo g o d¥gde] fAA e

AR} 23H 2=, 1993

I3 F gHREANA 2ARE F Yed,
O g Ade] FARZE FE mRNAZ 9 A}
#4, AALE mRNAY #dad, 4%
mRNAY) oz RE HIFAZ o|FHA,
a8l AEZ R o]4 % mRNAS U8 F
A A 2-S 5 912w (Nevins, 1983), 437
RE FHAAGAY zHaIRE HAEZJ A
mRNA %oz #ud £ ok =8 471
AFE 4 By ofy# mRNAZ HEH &
WAS WA FHNNE o8 TA
A 248 & e £ oy, o] RE AFHE
g9 weide] goz #dd & YA
o] APME T 7149 FHAER uYdT
G Aol AE<l fibronectin®] AR
o) n] & IFN-y o] E7o) st AoR
st=dl, @A7A IFN-y 7} A2 M A F
A o] §AR o) v FFS EE
B Rosenblomm 5(1984)& Z Y& Aol
U] X IFN-y &) 238 A1E9 AFolAxE
AREEle] #ASAYE v mYAY] FAHL
AAF AT 3P er, olgg FAGgA=
293 mRNAY 43 st d#=o] Ao

I Ay £% ole® A%z 194 §

AR o] 232 mRNAZ 9] AALA ol A
F2 o]Fo]d Ao g AZ3Yc}. Stephen-
son 5(1985) 1¥]3l Amento 5(1985)2
rheumatoid A £ ol 4] IFN-y & pro ai( I)
collagen ¥ pro a(lll) collagen mRNA®] 4&
ZaAdle A7 A& B3 3L,Czaja
5(1987)2 Atg I F AfolAl 2ol A IFN-
y7F AdA 9] FAR LGP JAZP o,
fibronectin®] KAz} YL 3|8 FIHA
71e Aolg AFRE el A gan,
ol fA 2L zHIE VAL Aold
t}al 391 2., Kahari 5-(1990) = DNA tran-
sfection asayE 58 AT Al IFN-y ol o &
YA FAL FHA HAIGA o] FolA
23 s AYE F33A T & Scharffetter
5(1989) 18] i Granstein 5(1989) = AL
B AfolA XA [FN-y 7} A&3F 94
237 J&E R3E8Yu. Narayanan 5
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(1989)2 Abe] A& AfobE thsle A
T IFN-y= 294 4 & dAste a9
Haed, o] dx 2dd mRNAYo] i
Aol AR AT folg FRBAE B
7t IFN-y 7} i d 48 -3l 5
Ae FHAZ Fee dAGA 2 AA &
M & (posttanscriptional modification) #73 A
Aoz AZrEY translatione]Yt L o] % 1
Ao A AL 3R] 28 Aoz FstPc).

¢H Nanes 5(1989)2 #Ho] EXFAHX
oA IFN-y = 71289 #3to] He ndd
o §AS AAS e Ae #FE v o,
Bresford $(1990)% Al&e] EFXEAE9
A =M EAA IFN-y o] ¢ 34 oA

O [e)

& TSI, Goldring 5(1986)> ¥4
l?‘ od:é’— ]4—9'}' %"’é‘t‘?‘ ?jakﬂvuoﬂ}‘i IFN- )/oﬂ
93} type II collagen®] %2} 2go] oA
He AL #ESIY, A7 M B ol
FAEYG ASHE Z oj59 SHEAME
IFN-y € 3292 45 At B
Hol vt o] H3 °1EH Al

=
33}% %C‘r. T3+ Narayanan
0(1989) ol &3k uh, WA A WA (trans-
lation) ©]& T4, 18131 Czaja 5(1987)°]
TR AARA o] o A IFN-y o 93l =
JHBLO 74 o= xgz} 2= 01;111;], :LFL] Saito
% (1989) 2 primary cultured AFgH] 2529
o AMEZE EFE o IFN-y & s gdo)
7h AS- Wl gFH o g {ulslE PGEQ <o)
IFN-y & 7}8ta 1A 3 2 /98 S0 =
UERH Q3L 24413 B3t wj7kA 2 St
FAES Bty e 2 249 in-
domethacin® & PGES @/do]l ¢33
AFEE B v g o)F ZAR 9
AP M= IFN-yol 93 A€ PGE7}
IFN-y o] Y% g AdAFHA MY
RN=A e oARE Fetstr] ¢8te] PGE A4
o A A <1 mdomethcme IFN-y & & Al %
osf 23, PGEw= IFN-yol <3 md3
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F4 AR BAHA ¥dee FAY
F a9

3t fibronectin®] 42} THL WU A2
0 rjdor 249 Aoz A7 Nu
9o AA fibronectin &Adol 1 X]+= IFN-
yo A= AEelt Aol YA mgA
o Al vX= AHete Aol o=
B} 3t} Czaja 5 (1987) & IFN-y 7} fi-
bronectin® mRNA & F7FA#H 24, nuc-
lear run-on asayE &3t A HARS
Tole zpol7t gllSe-S Halghul Qo whH
Jo 5 (199D & B3N8 37 A fopA 2 A
IFN-y & fibronectin®] F32 4d& @92
@A 9 mRNA ©ANA FFS n XA &
dhil Yo v, Amento 5(1985) 1&|al
Stephenson 5 (1985)2 keratinocyteoll A 2}
Z} TFN-y ol 23} fibronectin 373 ©] A E=
B g vk ok o] ARAX = 1000 U/mls)
AEE AT fibronectin®] Fo] F7sHH L
v, 2e FxolA mRNAS dHWse= ¢l
Z mRNAZ HH fibronectin® &4 3l
Ao Ao Ao IFN-y 7} S
Aoz AT 4 Ao ]ﬂaé a
fibronectin T4 W@ 2Ho] A
OPFH UEhhs 7HHS ol 71R] A §HA
& 21 v}z glh 23y Jefferson 5(1985),
Cockayne 5(1986) 12|31l Weiner % (1987)
< dexamethasone®] FH 2 WY A9 {7}
Td e A AL o, v & Oliver
5-(1983)2 dexamethasone®] 23} fibronec-
tin94 A ddle 2AEHAGL st o
T oadde] uy 24 7)ol Fo|ds F
& 4 3lon, Czaja 5(1987) = A}f‘* ¥ 57
oAl V\ﬂ [FN-y ol 3] el -4 i
2} ‘i’g‘ & A3 f1bronect1n-4 %X}
Aqe 5= A%E Bty o A
o 224& mRNA 2 @3 %“‘é‘?}
o 2}z AAES BHFod fibronec-
tineS mRNAE #W3l7h glloy dwid ¢
AAl A F7HES B R4 02 Czaja
5(1987) 9 At dA3HATE. £F DNA

:r. to g i
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4 9ACA IFN-y 7t ZasAY, S%&
S VERA g Aoz wRo] Ev wdR
FAe Favt HNE o ZAgEL oY

T As ¢ 5 AJy w2 ZEFHCR
IFN-y & A5 AX2 55 7|29 F
HAED type 1 nPA FAE A=
ARE BYozM o AE7t EAEeE F
HzAd xS IFFgss 2R A5
o] Yelygton, Fx3 9 M2E AT I
87F e A4 AR F dE e EE
2A%n ¥ 4 ARG 2En AL
IFN-y & 383 27] g3ix e o1& F4%
F Y 2@ e AEyEs #32S

vt don BAHEH, IFN-y o 28 7]

W3} BANNE O B A7 BRY A
o2 As ¥

V. ¢

A =39 YAHE JA B, FxF o}
ZAE Z71d AL GA] JAGe Ao=
&4 Qe Interferon-y (IFN-p) &) A X
gol9 o] 7leAdE HuIe] Hstd, »
Ao 2% F E AHNA FHE S
e Aoz €83 AFUA) A EE primary
culturedtsd widE M X IFN-y & F9%
o254 ozle] 23 7|Ae FA4T v
e o sty B3I

IFN-y & A £9 DNAZA TS 434 F

AR, AEW DNA FFde 9L
ul XA sk wEkA o] ZRA AR

£ IFN-y = M X E40o] gtz & &
Jderm, g ZUxH AxdM dveue
24 EvdE wge A%A IFN-y
e HagAd S¢lF(NCP) Y §4& 37
e F4e vehlgiod, 242(ChP) Y
AL #AAAIE AFS B, FOH A
e 2RA Fdu &L IFN-yoll 93 &
gEyoz FadAd. EF ndd
mRNASS &8 d 43 §&3HA IFN-y ol
g dA=HAY. weH [FN-y& zZdZ

ofe
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Ao AAAAR T 1 o) F9 HAo| B
Fe A AR 94 F Atk T Indo-
methacin®] £ 2 [FN-yoll 93] A8 2

QA Aol FFE A A%V HEA

IFN-y ol 213 w43 &4 #FA ol prostagla-
ndin®] BAHA FAS & F AN ¥R
fibronectin® ¥4 10 2 100 U/ml¢] IFN-
y FAAE g ©A] gdgtoy, 1000
U/ml¥] IFN-y Aol 9% 718
g0}, RdAdMge g 9T e
Att. =3 mRNA steady state leveldllX =
IFN-y & Z9A A= &2 fibronectin
mRNA 4ol 9&E XA &gkt = IFN-
y 7} fibronectin A @l FFS v A=
BoE AAY, AARE W GATL ofd @
B FAGA NN FFE I L BAF
t}. o} 2} A] IFN-y 7} 229 2 3} fibronectin &3
24 9L vAe 27 AR 98s &
4= 9121}, Alkaline phospatase® ¥/4-2 10-
1000 U/ml¢] IFN-y & FoA] %3tA S7F
A7le AEE BIou M3y dojed
AR A FANAAE EAv g2
IFN-y & 37129 FA45< type I ZAZ 9
FdAE Aoz A sl= 715 alkaline
phosphatase®] &4-& ZA F7HA71A &F
H 507 nFo B o, THAXE A=
wgo 2 Zg3rhil B o, P8
#3F FNZE JAsE FAAAN ALEE
ANed & JA.
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—ABSTRACT -

EFFECTS OF INTERFERON-y ON COLLAGEN AND FIBRONECTIN SYNTHESIS
IN PRIMARY CULTURED PERIODONTAL LIGAMENT CELLS

Gwang-Seok Kim, D.D.S, M.SD, DD.Sc. Jae-Hyun Sung, D.DS, MSD., PhD.
Department of Orthodortics , School of Dentistry Kyungpook National University.
Je-Yong Choi, D.DS, MSD, Hyun-Mo Ryou, DDS, MSD, DD.Sc.

Department of Oral Biochemistry, School of Dentistry, Kyungpook National University

Interferon-y has been suggested as a cytokine of connective tissue stabilizer. In addition, it has also
been demonstrated that this cytokine inhibited bone remodeling activities of the bone derived cells. In
order to illuminate the effects of this cytokine in orthodontic force induced bone remodeling, it was administe-
red to primaryv cultured periodontal ligament cells which have been known to have some osteoblast like
characteristics.

Interferon-y slighlty decreased [*H]thymidine incorporation rate without a significant change in the total
cellular DNA content up to 1000 U/ml, which meant these doses were not cytotoxic to the cell. Total
protein synthesis was not influenced by various concentration of interferon-y whether it was determined
by the [*H]proline incorporation rate or by the Lowry smethod. The effect of interferon-y on the individual
protein was, however, differential, ie, it increased [*H]proline incorporation into the noncollagenous protein
marginally, while it décreased [*H]proline incorporation into the collagen, so that it caused dose-dependent
suppression of the relative collagen synthesis. On the contrary, the fibronectin synthesis determined by
the ELISA was increased by 1000 U/ml of interferon-y. The differential effects of the interferon-y on the
collagen and fibronectin synthesis exhibited not only their protein level but also the steady state mRNA
level. Interferon-y decreased steady state level of a1( 1) procollagen mRNA significantly, while showing
no significant changes in the fibronectin mRNA level. In addition to this, it was also found that indomethacin
did not affect on the interferon-y induced collagen decrease in this cell, which meant prostaglandins were
not involed in the process of interferon-y induced collagen decrease.

So it can be concluded that the incubation of periodontal ligament cells with 1000 U/ml of interferon-
y for 24 hr showed differential effects on the type I collagen and fibronectin gene expression. The decrease
in relative collagen synthesis in the protein level was related with decrease in the steady state level of
mRNA, while the increase in the fibronectin synthesis in the protein level was not correlated with the
mRNA level.
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