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Recombinant human IFN-7y& X2/§ <lzt
o syoovial & T3 AfoPIZ WA
AEZFA o] F7HEE Yepi 2t ? & dF
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I. 48 xig % 2y
1. ZEM 2 v

B Age] A48 MC3T/El M E(v}+2
ZZAEF)E = I8 Hauschka
D42 HE ATt MC3T3I/El M 27}
60mm A wjF HA NN FEFS o] F
005% trypsin*® 05mM EDTA*E #7131
15ml YAFE &7)o MEE Rol AR
g]sle] A FE RL ¥ Hank's balanced salt
solution(HBSS)* 2.2 A8} ¢ 2-5x1¢°
cells/dish7} HEE 60mm =3 wjeF A Al
$rsle] 979 D402 AduFsisich o
okl & 10% fetal bovine serum(FBS)*,
100U/ml penicilin G*, 100ug/m! streptomycin
sulfate®, 0.25ug/ml amphotericin B*7} X 3Hg
—minimum essential medium(a— MEM)*& A}

4391, W 2-39v9d ZEsiedoh wioFA
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2> I7C 5= BuE FAEYEE AL
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WS A AYEA ek U L %-
well plate** ®X Hmm 32| wof HAle) 2

Fapel Aol o435
2 ZEBMES MER 53

MC3T3/E1 M E£& 9%6-well plated] %33}
o 23o2 ik F iAo IFN-y
***Z2 50, 500, 2500, 10000U/m &} s==2 77}
A X)5}e] 4847t F 04% trypan blue*E o]
A 3idch BErHu| AN F welld] £
99& TR Addsd, A Axs
trypan blueol] A=A 43 &= HMEE
Aestel 2 vE AAEE WeE 234
2o AEES T

3 Z=EMEY |9 elutEs
dx &%

93 MC3T3/El MlEE 96— well plateo] ¥
3 2oz wjFst F wickdule] IFN -y
2 ssue ARSI} IN-79 2u/nl)
cycloheximide****& B3} X3l 04% FBS
7} 235 a-MEMS2.Z 96— well platecl| A 48
A7 Ee GAAZY e el wjoksllet vk
o] Bt F wickdg AAs JArtFAE
A] 9 4>(Dulbecco’s phosphate buffered saline,
D-PBS, pH 7)*2 23 A& % 01% Triton
X - 100/saline .8 Ab-&ol| A 1] 759t A x5}
At

NEANe] dHFE 9714 QAEHE
29 71de F A2 PNPP(p- nitro-
phenylphosphate)****¢} pH 10.4¢] glycine -
NaOH buffer****2} &7 37°CellA 3083+ ut
$Al# PNPPZ HE Fel5e] }2 PNP
(p —nitrophenol) 2] &% EZF spectrophotometer



(SLT Labinstryment) 2 405nmol|A] 8] A} A g
oo MEAMzde dF = 0.3mg/nl 2
Bovine serum albumin(BSA)****S FF 4o o
2 A3l Lowry Wl wie} oA oL
540nmel| A ®] A4 A 35} o}

4. ZEME2 A2l MEsEE 8
d &3

MC3T3/El MEE % -well plated]] 23}
o ATE BHLZ WY F o} 2-3°vke}
ascorbic acid(50 M)****2} 8- glycerophosphate
(10mM)****& Eg3t 4148 wggoz
33l IFN-7E 50, 250, 500U/ml2] ¥x=
AR5k 2197 wjokaisich wiokel B F
wjoFd 2 AA3 D-PBS*'=2 23] A3 F
D-PBS& 33X ¥ 37% formaling ‘¥e] 5-10
Bl M E£E 3432 oA D-PBSE 23] A
23 ¥ von Kosa 4% ARshsich ol%
38 2= 3% silver nitrate £4-& Fo] 3
AbRAe A A stdde] By w7tR] 15-30
F7 ubSAIA M3 gAA S 459 94
o] B F Z2x EE A F 01%
toluidine blueE o] &3le] A HEZFA L A
Asielc Al SRY F B304
A 3344 A

5 &A=

9714 JAHEHELS A= AYFH von
Kossa G4 & o] 43 d 273 MY+ 4
714 JARHEL A E Aole A33AA
9] zlo] & HF3}7] ¢35} Student’s t— test
£ o] 83t FAA oS HrlEsk

* Gibco/BRL, Grand Island, NY, USA

** Costar, CA, USA

*** Genzyme, Cambridge, MA, USA

**** Sigma, St. Louis, MO, USA

I. 8 @
1. MEMEE

MC3T3/El M E£E 9% -well plates] B33}
I IFN-7E dE2ZS 0 AFF2S 50, 500,
2500, 10000U/mle) =2 27} 2 x)3}e] AT
AEES FA 23 d2IAME NZAE
£o] 94.3+1.3% 3 50, 500, 2500, 5000,
1000U/ml®] ¥=2 IFN-rE Az)s APE
M MEAYZLo| 94.0+09%, 95.5+1.3%,
R2.1+14%, 9L1+16%, NI+16%= RE %
oA FAAHLE dRFLel HlE Fo]E B
o)A kol MEANEECE IS v|XA ¢
o} (Table 1).

Table 1. Effect of Interferon -7y on the viability
of MC3T3/E1 cells in culture

Treatment(IFN -y, U/ml) % of viable cell

0 943+1.3
50 940109
500 95.5+1.3
2500 921+14
5000 91.1+16
10000 90.8+1.6

Data represent Mean+SE (N = 6)
Table 2. Effect of interferon -y on the alkaline

phosphatase activity of MC3T3/E1 cells in
culture

Alkaline phosphatase

Treatment(IFN -y, U/ml)
(#¥M PNP/h/mg protein)

0(Control) 143440137

5 1.556+0.038

50 1.746 10070
300 2608+0.180**
2500 3.011+0.056**

Data represent Mean+SE (N = 4)
** Significantly different from control, p{0.01
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Figure 1. Effect of Interferon - ¥ on the alkaline phosphatase activity of MC3T3/E1 cells in culture.
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Figure 2. Time - course of the alkaline phosphatase activity of MC3T3/E1 cells in culture.
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AR EL S g2 vls oAl
Al Z7}5 9 cHTable 2 2 Figure 1).

w3 Y223 IFN-y(500U0/mh)E A %) 3k
29 Azl wE QU JAEEAY A}
B4 BHEE ZAHE A AR A=
] zlo]Z Holx] gkskor), 24 B 484 Thol| A
= IFN-79] XAl o3t &4 =7} 279
Az Hd oS @ 3F71E JeEhd
(Figure 2).



Table 3. Effect of Interferon -y on the calcified
nodule formation in cultures of
MC3T3/E1 cells.

Treatment No. of calcified Remarks

(IFN -7, U/ml) nodule
0( Control) 26+5 Small, Particulated
50 265 Small, Particulated
250 29+4 Moderate, Particulated
500 4547 Large, Dense
Data represent Mean+SE (N = 6)
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Figure 3. Effect of cycloheximide on the Interferon -y induced alkaline phosphatase.
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Figure 4. Effect of Interferon -7 on the calcified nodule formation in cultures of MC3T3/E cells.
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A £7} cycloheximideol| o] A]zbo] =}t
of we} FfAUA ZHa3kdoH(Figure 3).

4. MC3T3/E1 ME 2| XZ7|ul2(long -
tem cuture)A| AZ|5 ZE Mo
o|X|= IFN-72] A&
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Kossa A ¥ Fedn|7oz #@s Ay
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iAol A whdel, ALP activity7}
+44 22 ZYd hypophosphatasia A} o]
A&} ricketst} osteomalacia® T BNl A}
AL Bas) AYH B3atge AzAAE
oAl g A AT o] i matrix
vesicles(MV) & Wt §to 2% 7zx59ed o
AL dFH% 98 AN F3paga o
vehbs AZ2Y v EH FREZAN ¥
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AAl A= MV7} fx3 H33 4L A
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IFN- Hlo]ga 3ol wfsted Al EAFS
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T ATl 23l fEHE Gz 3§
vpolgla a9l wowle] &IHE ehin
B AEYo S nHe Fo YA
F Frol 9L F 4 PR 48 FaE
of 2J3le] BIE v} Qle}A# o]3 2u]efA
IFNg Ze|= 32231 fAlsjch =3
IFNe] of&j7}x] whgoz Mo A9} &
Aol oJg& e AL F¥sd. 2
+ A2 AAs FAG4, 55 FHUAA9
FHxA, AE 23124 "y A2deA o
AV M 1} natural killer cell?] #A)3}5e] xF
o}k IFN9 gujolgla #4go] 7)27) HEe
71 FHE dTFEHAE APESHS &
o AFEgAos WY f2x /)5A
22 FHo| E £ 9E 959 IFN3o| 9
on o] 52 ¥z 15000 - 30,000Dao]w thi
AR A B89 JHEE Jeha o}
Al A9 fA2 F37F M2 o2 oy
AZA ALge] IFN¢ Aol 714 2 43
o} A 30t a9 B Hh o2 IFNF
o AR EFsted FEI 9} 32 njol
2 ZHgel dE uhgoz AEY B
28 ojHe ERHd WIF fx=3 IFNH
Aol E #5238 IFNZ $A31 o) 25
t FAAHL2E Type 1 IFNL2 iz )
o o9t EH o2 IFN-7:= 3% A3
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A o T YTl skl AaEm EAH
© 2= Type II IFN22 92z it} At
Ae 12744 o442 @& £F9 IFN-a7} Q)
2y} JFN-Bg IFN-7& & F73 ok
IFN-7Eo IFN-e9} f7} A2 Uy}
FAE] Uk IFNE AE oA ujo)
e GYTA 5] Aoz 2y,
we Pololels 24 el gen [N
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Y, «12]712] IFNel| o3 dabis} 84 o

A 5ol ) o) 45T g

Takahashi5*-2 #7]7ke] Alate] F4eufef
Wiz IFN-78 AL §4e] olR=
EAE A 249 IFN-y7) dd4 2 34
+ JAHEr Bislgd. HarjusPe
7}X] Algte] FoFA) £ (human osteosarcoma
cell line SAOS-22} U2-08S)e] IFN —as$}
IFN-7& ¢ &3 Aoy APE 53
% IFNsol b BHYHoE fat 39
MEF gt A7l M2 J23de= AL »
aslgie.

IFN -7} A3t F o] 2ZA ZdlA] DNA
TS F2A 7192 Harjus ™ Smith ™ o]
B8 3, Gowens™ & Al FHo| 2EA)
E kel A ZUA FAF osteocalcin A AHS
A sp Abgte) A EAM G714 AR
HELZ Z/AAGT 2ustdd Browing
-2 IFN°] human peripheral monocyte2 ¥
E] IL-1 induced prostaglandin 2] X}HA|
253 519en, MondS®L IFN-77} B
cell stimulation factor® A ghclx B 13l w}
ek

o|¢h3te] IFNX 2§59 7 JAA =
A FNZ gL v HAdE: IFNY
gulolg A )Y ol ME AAH
E3e] vA= Bl thsle] FF e g3
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g A AL 3l |7 BIs ¥ gldh
IFN-77} &2 27} 233 A Zef v]3|
E 933k disld 25 eHS A7 A
Heol o, HI7A FHFAHFE w3}
IFN-78] 4% AxREAMY Ao o3l
g g2 d77t ek ey 2EA
X9 7)%5e IFNo] o <J3E n]x|&7lel
N3 AFE vjAE AA el ey B AT
= I[FN-y7} 2ZA X9 AETH FAd vl
e S dolR 1z} A F st

B AgoME AEucks A8l vhgs
ZZHEE g EF3le dFo2 F
otd wj7ix] wj3al oM EE oA EF3
of wjekAlF)E AlujeF ubHE o] 43l A
Yol o] &3grh B dFelM A AHL
IFN -y7} MC3T3/E1N 298] A EAQZ§o) 1]
A= oJ3ke otolR 3z} MC3T3/El A|ZE
96 - well plates] ¥F3}e] FF02 wjoFdt F-
IFN-7E $=H2 XX 3l 244 trypan
blue2 g3l A#HE FHn| AN
Fak9) o9 S Adsle HAN T, HEF
= AEZFE AFsle] AZAEES S
o E2ZAME AEASE] 943+13%%A
350, 500, 2500, 5000, 10000U/ml®] FE&
IFN-7E AXJAYFFAME HNEZAYEE]
94.0+09%, 9%55+1.3%, 92+14%, 91.1+1.6%,
08+16%2A djxFol uste] AYFA
NIPEEAE SAHLE 43S njAA] ¢
%cHTable 1). o] £ AgAA A8 5=
o] IFN-77} AlZol| EA2EE dos|A ¢
L Aoz A8HA FAHLE Fo3A=
okokA gk IFN —¥(500U/ml) 2 A X8t 7 $-ol]
M EYZEo] 71 A JeEbF o IFN- 9
227} F71ge] wel AEAEEe| 37 3}
28t 23S Jepiich

E AT T4 A AP AEY
o 4714 QAR ES 84 FAH2=2A
MC3T3/El M EZ 9%6-well plates] ¥F31
©xog wjoFit ¥ IFN-7E 58I A

A

224

314 IFN-79} cycloheximide(2 g/ml) & &
T AR sl 827 F2 AAZPER vk

% F §elslo] e PNPS 4L $3%EA

(spectrophotometer) 2 405nmol|A] ] A A 23}
As IFN-78 F2HE A28 3§ 59
50U/ml8] FEANAME 27 vlE] d7|A
GARHEL PHEA} L0, 12142 §9
4 Qe Aelrh BRER Qe 500/ml
# 2500U/ml9) IFN-yZ A& A%
MC3T3/El Al 2] 9714 AAESEs 84
X7} 186w, 200w 2 2o w8 Al
A Z7}= 4K Table 2 9 Figure 1). =3} ©
233 IFN-7(500U/ml)Z A& FolA Al
7hEE Q7|4 JAHEHEA BAEE A3
73S BAIZMA M zpo]E H.o|R| st
3, 24 2 BAZMNE IFN-r2 A3 7
<+ B4 A =7 F7HE o oH(Figure 2).

o]= 500U/ml °]Ate] =% 2 IFN-79] A
2o o8] 4714 JAHEHEA =7 7
A Foe AL Yulsi, Ao A EA 4
714 ARSI EA A X 3k IFN-79
F4E FAY Gowen5PY AT A9} UA
ok 9714 QAEHES BN EE A7
2 2A3 A% 24 9 BAZIA 7o H]
3 AP FeM F713Hs AgE v e
o] IFN -7} 4417t A= HojAM ¢7]14
AR ES BAEREY REAE I vepliEs A
22 Alasdh

IFN - %} cycloheximideE 9= %
z)5te] G QAR ELS BHES
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— Abstract -

Effects Of Interferon —y On The Biological Activity Of Mouse
Osteoblast MC3T3/E1 Cells In Cuiture

Kwan — Hoon Lee, Jung — Geun Kim, Chin —Hyung Chung
Dept. of Periodontology, College of Dentistry, Dan — kook University

Interferon(IFN) is a sort of glycoproteins that are produced by activated lymphocyte,
monocyte and fibroblast. IFN has anti—viral effects, immuno - defensive mechanism and
regulating properties to the several kinds of cells that includes affect on the bone
formation and resorption. The effect of IFN on the osteoclast & other tissue cells has
been studied in a number of researchers with the limited reports on the osteoblast. The
purpose of this study was to evaluate the effects of IFN on the osteoblastic function. The
MC3T3/El cell(Mouse osteoblast) was incubated in @~ minimum essential medium
containing 10% FBS. To detect the cytotoxic effect of IFN —7 on osteoblast, the cells
were cultured in 96 — well plate to which IFN -7 of various concentrations were added for
2 days. After staining with trypan blue, total cells and living cells were counted under
microscope. To determine the activity of alkaline phosphatase(ALP), various
concentrations of IFN -7 were treated to culture medium, and biochemical assay was
performed. IFN -7 and IFN -7 plus cycloheximide were added to culture medium
separately and then ALP activity were determined. To detect the effect of the IFN -7 on
the bone formation of osteoblast, long —term culture was performed, and calcified nodule
formation were observed using von Kossa's staining. After the addition of IFN -y with
various concentrations to the medium, no cytotoxic effect of IFN ~7 was detected at any
concentration. The significant increase in ALP activity of osteoblast were found the
concentration of IFN —7 500 -2500U/ml and the culture time of 24 — 48 hours respectively.
The enhancement of ALP activity by IFN —7 of osteoblast was decreased significantly by
the treatment of cycloheximide. After long—term culture of osteoblast, the nodule
formation was found to be increased in number and density by the addition of 500 U/ml
IFN ~7. These results suggest that IFN -7y was affected on the bone formation of
osteoblast. Forthemore this kind of study or IFN -7 to osteoblast will be held

continuously.

Key word : Interferon, Interferon ~7, Alkaline phosphotase.
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