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EZA Fd9] Fgio] AAHYF

AEZAo] ZRA X x| Gl sl =
o8] Eolol| A B2 AF7} o] Fof k. 7] ATl
A EEAEAE AdAEZA $LA7 EAHA] &
on JAEZAL ©X] g S5 AANEY &
Hlo] F&2 ntn °L?47d‘467) a8v 84 25
%9 FEAE(ROS17/28)0°014 HEZ J2EZA

FEA7F T dAEZA ] TAH X A
JH= Ulf‘“’/}'—“‘ Aol AT,

Oursler 27¢ o 2EZ A o] TFS5E AAlste A
L IRAERRE o84 AN A transforming gro-
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HE E78tn oj5o] FHEA X 4FS A7)
ol Gk e 654 o] e AHeE &
Aol 719 o] e o|u] FThET O]ﬂﬂcﬁ =0
A7y BEEtA) R Exlo A JAEZAS Fis
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So] of B o] TRAFL MES MTT redu-
ction %, alkaline phosphatase &4 W3} superoxide
9} nitric oxide®] A4 H gelatinased] &4 ol v
Ae S 2FTGoEZN FEAZY FH7 4
o MX= FFS GolE Tt

. 9= o
oh oPRR

1. ERAXS] wF
B oAFe AEE AEe IEAXY ddrds
] ©] &5+ osteosarcoma cell line¢l rat osteo-
sarcoma cell(ROS 17/2.8)% human osteosarcoma
cellHOS) M EFE AlEstth Al ZEL E4AY
o] olsle 10% fetal bovine serum(FBS, Gibco)
7} &A1 7} A 718 Dulbecco’s Modified Eagle Me-
dium(DMEM, Gibco) 2.2 75 ot culture flaskellA] Hj
T W% A ITC LE, 0% SEE FAGY
/\1 5% CO:%t 5% T718 A& FaatAon wj gy
L 137Yq 23] "’ﬂo}cﬁ FA A 27} GES o] F
‘34 trypsm EDTA(Gibco) €422 Aelste] AZE
ST T 1:109 ¥EE AduidS Algstdth
o] Z A HH F AEE AFE5Hd e} 24-well F2
96-well2] vl F F Aol 53t AP AHE-3FTh

ol

ol
L.

2. AXA

NEEZAT Z2A2HE 4 AEE 24-well &
< 96-well Ml FHA ol EF3te] viFslHA AE7}
70% AE A T 2T ethanolTt H7hd vl
Ao AYFL ) AERA(17 B-estradiol, Sigma)
o] 1, 10 2 100 nMe] H7}8 ujFd o} g2 A A8
E(progesterone, Sigma)°] 1, 5 2 10 nM°] H7I&
vl o 2 wilsle] F & 43417 v ¢t ok 47
o] AFEE Attt

Lt Gi7di

1. AlE 245 23 (Cell Proliferation Assay)
1) IRAE & &4
ZRAZTES 24-well ¥lFGA o well Z 2 x 10°
Mol Ax7} 3017}55 w338t 10% FBS7F 37}
d DMEM2. 2 s sl o, vieFe] B | vy
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Aol B2E A EE trypsin-EDTAZ A g)sle] 3
At &5 Aeladee 13 A £3
AEE oA A &2 B EFE JHA0 F

Z33t9g e o] u trypan blue exclusion %'
GG T YT A2L AFsiach

2) MTT reduction assay

TIRAZES B-well sl FGAI] EFabo] ujok
sttt wieko]l Eur] 3A1ZF Ao kAol MTT
(3-[4,5-Dimethylthiazol-2-y1]-2,5- diphenyltetrazo-
lium bromide, 50 gzg/well, Sigma) &8& 7}l
F9om, A% 347k w17t B9k AT B4
o <J8) A4d¥ formazan granule®] ¥-& Z3go g
A A E5e] Wl o E sttt v ge] ¢ o
& ulFd-S AASI 0.04 N HCL/isopropanol & 30
£ %< formazan granuleS &a]A]7) & microplate
reader(SLT 400 SFC, SLT Lab Instrument)Z o}&
3t 550 nmollA] ¥ Feigch Ad d3te Uz
7o T3z Uit APTe] FHE v &R FA
=7 4=4

2. A &= &3 (Cell activity Assay)

1) Alkaline phosphatase 84 % &%

T RAZ9] alkaline phosphatase A& & =% 8}
7] Y3t ZRALE 24-well ¥iERA o well & 2
x10709] A7t Eortms B3 & wjoksich
Hjeko] ¥ & alkaline phosphatase® 0.1% Triton
X-100/saline & F&3 the AL2FYEE A3
Aot 828 E dH F A EFE AL glycine-
NaOH €54 (pH 104)914 71491 p-nitrophenyl
phosphate(pNPP, 100 mM, Sigma)$} ¥+2-A)7] the
340 A8 oty 7lF2EE #2lE p-nitro-
phenol®] %< spectrophotomer® AlZ8tth 2} A
859 A FxE 4E3lY BCA protein assay
kit(Pierce)& ©]-&3td FA3d o g4 FHEE
nmole substrate cleaved/mg protein for hour® A4+

SHAT.

2) Nitrite assay

SEAE vFA] AAEE nitric oxided] e u)
FAH ] nitric oxide?] 3t #HF A2 nitriteS
SR 2N st FREAZES %6-well Wl

HAEZHDE T2A|AHE0| TZAMZE2
Saj} 240 ojAE ¥

AN A 48A17E v Fatd Tt B o] ¢ F 100
8] AE W gd-E 22 96-well plateZ %71 ¢}
< F%9 Griess £-9(1% sulphanilamide$} 1% N-1
-naphthylethylenediamine dihydrochloride in 2%
phosphoric acid)¥ &t 1583t ¥H3AI1Z1 ¥ ni-
trite®] F< SN} FHEE 530 nme] el
2] microplate reader(SLT 400 SFC, SLT Lab Ins-
trument) & ©]-8-3t %It

3) Nitro blue tetrazolium (NBT) reduction assay
ZRA 2 23 superoxide®] 42 LotE7] ¢
3] NBT reduction assay® A3ttt A TS
%-well Bl FFAIANA 48AI17F vl Fatd Tt o710 20
w08 NBT solution(Grade I, 10 mg/ml, Sigma)<
74 T AN Bt BTt vl o] Bt ¥ )
FAE AAGL g wiF Fol FAFE formazan
granule< 200 149] dissolving solution(0.004 N HCL
/isopropanol) 2.2 &3] A17] th-S 550 nmell Al micro-
plate reader(SLT 400 SFC, SLT Lab Instrument)Z
AHEEte] FREE ST A4 g Uz
TRE 3 AEFY FFE vEN FEASS
t}.

4) Type IV collagenase/Gelatinase 84 = =%
FRAEE 2A-well WEHA o well Z 2 x 107}
o A E7F EAA7I=E B3 F 481 3F Fot wi kst
At vk T ujFA S 2o} filter B F37)(Cen-
tn'conTM, molecular weight cut-off 30,000, Amicon)
£ o] &3t oull HE FHAIA T gelatinase B %
g =337 93t 0.1% gelatine] 714 sodium
dodecyl sulfate-polyacrylamide gel(SDS-PAGE gel,
NOVEX)| mini-gel apparatusE °©]-&3l H%3t
A S AVdFsldch A719E T gelS rena-
turing buffer (25% Triton X-100)° 30E3t deve-
loping buffer (2.5% Triton X-100)l] 30%z} 23] j
Fatch. 2 3 37 °Coll A 2148 developing buffer
o gel& 16-20A13F B¢t ¥Hg-A171 3 05% Cooma-
ssie brilliant blue R2502. 2 223} 109% metha-
nol/10% acetic acid=Z ZA3}Ath 4 ==
A vkl ERw 2 Jelgon 1 H 24 o)
L28AEE vt 3 FFERES e
BAES TY gelol A7|9E gozi Yeghvte
&9 EAFE V1o AdT vin Hrletgt
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Table 1. Effect of estrogen on the proliferation of HOS and
R0817/2.8 cells

Treatment HOS ROS17/2.8
Control 41.8+0.87 402+148
E 1nM 39.3+165 431182
E 10 nM 36.7£150" 434%1.76
E 100 nM 323t071" 471+1.70™

HOS and ROS17/2.8 cells were treated with different
concentrations of estrogen for 48 hours. Cell numbers
were expressed as x 107 Values are MeanS.E. (n=6).
“P(0.01 compared to control. E: estrogen

Table 3. Effect of estrogen on the MTT reduction in the
HOS and ROS17/2.8 cells

Treatment HOS ROS17/28
Control 1.0020.02 1.00£001
E 1M 1.03£0.02 0.97+0.02
E 10 M 1.00£0.02 0.99£0.02
E 100 nM 0.98+0.01 1.21+0.02"

HOS and R0OS17/2.8 cells were treated with different
concentrations of estrogen for 48 hours. Results were
expressed as an absorbance ratio of cultured control
Values are Mean*S.E. (n=10). "P{0.01 compared to
control.

m. o2
1. MESAIE

ERAE F *75‘

20 ERANEFE A2ERA PJr ﬁil 2H| £0]
A7t wjddo 48*17} v e & s 5
g A7 A 2EZ AL HOSH 29 xﬂ FE ZAaA
Ao ROS17/28 AX9 HNEFE S/MAAE
& A THTable 1). HOS A E9] 2% H7He o~
ZA9 Fxo HH A x5 A3 em, 1
2100 nMe] FEoA 2zt 12% B3 23%] ol
22 EHE Ve ROS17/2.8 Al 22 7% o ~
Eixﬂ x{a]oﬂ "!OH %542x4o] K‘“ET '5‘7]'7]- -‘4‘
ZAg9lom, 100 nMe] A ~EZAS Arlsted wjgk
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Table 2. Effect of progesterone on the proliferation of
HOS and ROS17/2.8 cells

Treatment HOS R0OS17/2.8
Control 407119 5441271
P I oM 3751232 457£1.13"
P 5nM 31.3%£2.32" 448*151"
P 10 nM 285+1.93" 46.91:2.06"

HOS and ROS17/2.8 cells were treated with different
concentrations of progesterone for 48 hours. Cell num-
bers were expressed as x 10™. Values are Mean+S.E.
(n=6). 'P(0.05, "P{0.01 compared to control. P: proge-
sterone

Table 4. Effect of progesterone on the MTT reduction in
the HOS and ROS17/2.8 cells

Treatment HOS ROS17/28
Control 1.00£0.02 1.00£0.01
P InM 1.01£0.01 0.99%0.01
P 5nM 1.00£0.01 1.04£0.01
P 10nM 0.99%0.01 1.02+0.01

HOS and R0OS17/2.8 cells were treated with different
concentrations of progesterone for 48 hours. Results were
expressed as an absorbance ratio of cultured control.

Values are MeanzS.E. (n=10).

& A5 17%9 F93 FrERE YA

dH ZEAAHEL HOS @ ROSL7/28 AlEF
BRoA AEFAE dAse Aoz AU
(Table 2). 98] F%9 Z2AAHEo] 7€ Hﬂ%b
dl o2 48A]7F Zot Hjokst 7S HOS A A=
2 10 M 5914 23% 2 30%9] &9 H]Ezé]
A &3 FEHACE ROS17/28 A2 3% 1,5
2 10 nM % BFAAM 2+ 16%, 18% 2 14%9]
F9 A a7} BAEHJLH 5 nMe Z2AA
HEoz Aed 4% 7H & JAladrt a2
t}.

2. MTT reduction assay
ANEZFATE FF87] 43 FuE dhgoez
MTT reduction assayE A&t} o 2EZ A 0]
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Table 5. Effect of estrogen on the alkaline phosphatase
activity of HOS and ROS17/2.8 cells

HAEZFD} T2HAHEZ0| B2M 2o}
SAIn} 4ol ojxls gE

Table 6. Effect of progesterone on the alkaline phospha-
tase activity of HOS and ROS17 /2.8 cells

Treatment HOS ROS17/2.8 Treatment HOS ROS17/28
Control 4741314 112851286 Control 533%292 976.5*284
E 1M 49.6%2.03 9305£30.7" P 1nM 552%1.98 1005.0+496
E 10 nM 524%2.32 871.0+404™ P 5nM 502%371 1041.1+396
E 100 nM 56.8+12.46° S25+448" P 10 nM 531£1.25 9925+133

HOS and R0OS17/2.8 cells were treated with different
concentrations of estrogen for 48 hours. Enzyme activity is
expressed as nmol substrate cleaved/h/mg protein. Values
are Mean*S.E. (n= 6). P(0.05, "P(0.01 compared to

control.

A7k g oz wjgsd 2 HOS AEAAME
MTT reduction ¥e] f-2l3 ¥islE Ho|x] g2 b
W ROS17/28 M EM e ME ¢ 23] A7} &
AFSEAl MTT reduction o] Z71E& ALz e
WYrHTable 3). 38 Z2A A8 Eo] HJE ujkey
o] A5 A EFY A= 24§93 MTT
reduction &9 WS #AE 4~ YA HTable 4).

2. NE 26T =5

1. Alkaline phosphatase &A% =%

SZEAHE 49 R EZH alkaline phosphatase &
HEE FH etk HOS M E9} ROS17/28 AIE =
5 alkaline phosphatase 4 =& Jehfiglen 712
49 =& ROS17/2.8 M Xl 7% HOS A X H]3}
of o 208) A= A BERHAY FRAEFE o~
EZAo] H7tE wjd oz 4827 Fot v &
alkaline phosphatase &4 =9 W3alE 2733 A3
NAEZAHL HOS AlE9] alkaline phosphatase 2
AEE TREH R F7MZ e, 100 nM9] &
TollM 19%9] 9% F717F #2H Ak ROS17/2.8
A3xe] 73$ d~EZA A2 A alkaline phosphatase
A=t FRoEHoR AAE S #HE £ AN
or 1,10 2 100 nM 25004 7tz 18%, 23% 2
26%9] ol Az a7t BAE QK Table 5).

ZaAl2~HEC] M7ME vjgdog FRAZFE
Hj<k3k & alkaline phosphatase SAEE 233 2
3 HOS % ROS17/28 MEF BFe|A Fzte) &4
= ¥ E BYoy {3 Wsls 33 = 3

HOS and ROS17/2.8 cells were treated with different
concentrations of progesterone for 48 hours. Enzyme
activity is expressed as nmol substrate cleaved/h/mg

protein. Values are MeantS.E. (n=6).

H(Table 6).

2. Nitrite assay

FRMEF AN WA E nitric oxided] BAFHES
Yol 7] g3t ZRHAEIFE o3 T ujgA S
o} nitrite assay & A3t HOS B ROS17/2.8
AXEF 2% vjFRo A nitrite’} FEE0] F M9
ZEA X7} nitric oxideE AT & + AJey
I e o$ Aon o AEZAo|} A A
B2 AUkt wige A5 SEAEANAN Qe
nitric oxided] & 9vId= HE Ho|x] s}
(Table 7 & Table 8).

3. Nitro blue tetrazolium (NBT) reduction assay

TRAEFE HFHAN FEA TN YAHE
superoxide®] A ZFS dolHry] 935l NBT re-
duction assay S A&t} A& AL&-H 2712] A
XF 59 A NBT redutiono] ##Eo] T M EF
B5E superoxideE AAStE Aoz AzbEglon
100 nMEE9] d2EZAC] Hrhg vjgdo s ul
% 745 HOS Al ZelA felgt Zragar) #ay
Aou 3 zole AA] ekgkeh ROS 17/2.8 A X
Bfdde A2EZA MA o3t Halrh B2y
2| %sktHTable 9).

dH ZRAxHEo] Hrbd wigdos AxE
] k3 & NBT reduction assay2 A 8 g+ 23 HOS
3 ROS17/29 AXF BFolA {2& NBT reduc-
tion®} W37} #&AHA] eFgkth(Table 10).
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Table 7. Effect of estrogen on the nitrite production in
the HOS and ROS17/2.8 cells

CHXI&Al 31H 25, 20014

Table 8. Effect of progesterone on the nitrite production
in the HOS and ROS17/2.8 cells

Treatment HOS ROS17/2.8 Treatment HOS ROS17/2.8
Control 0.051£0.002 0.050%0.002 control 0.051£0.002 0.050£0.002
E 1M 0.049%0.002 0.052%0.003 P InM 0.050+0.002 0.050%0.002
E 10 oM 0.049£0.001 0.049£0.002 P 5nM 0.050+0.001 0.051£0.003
E 100 nM 0.0500.002 0.0500.002 P 10nM 0.049£0.002 0.051£0.002

HOS and ROS17/2.8 cells were treated with different
concentrations of estrogen for 48 hours. Data are
expressed as absorbance (ODss). Values are Mean*S.E.

(n=10).

Table 9. Effect of estrogen on the NBT reduction in the
HOS and ROS17/2.8 cells

HOS and R0OS17/2.8 cells were treated with different
concentrations of progesterone for 48 hours. Data are
expressed as absorbance (ODszo). Values are MeanZS.E.

(n=10).

Table 10. Effect of progesterone on the NBT reduction in
the HOS and ROS17/2.8 cells

Treatment HOS ROS17/2.8 Treatment HOS ROS17/2.8
Control 1.00+0.02 1.00+0.03 Control 1.00+0.,02 1.00£0.03
E 1M 096001 0.99£0.03 P 1M 0.98+0.03 1.03£0.04
E 10 nM 0.96£0.02 1.03£0.02 P 5nM 1.00£0.02 103004
E 100 nM 094002 0.99%0.04 P 10 nM 0.98+0.03 1.01£0.05

HOS and ROS17/2.8 cells were treated with different
concentrations of estrogen for 48 hours. Results were
expressed as an absorbance ratio of cultured control.
Values are Mean=S.E. (n=10). "P(0.01. compared to

control.

4. Type IV collagenase/Gelatinase 4= =%
(Zymography)

ZRAEAM ABA, ¥ EHE type IV collagenase
/gelatinase?] A& 3317 Hoke] Alxujtd S
Bo} 538 T gelatine] A7HE zymogram gel ©
23t zymography & A8t 2w, 1 A3} zymo-
gram 3ol A gelating #3813t gelatinase =7} &
Aol HOS ¥ ROS17/2.8 ME B5F gelatinaseE
AtE & F Ut SRAZFAA AdHE
gelatinased] #AHS TFEAFE 2t G
Hjzsle] & u) oF 65Kda = H o] gelatinase AZ
FAHHNeH o]23t gelatinased] T A &
9] d2EZ Ao} TEAAH Eo] HIHE vlfAo
2 g A g Aol JEhA] sttt
(Figure 1 2 Figure 2).
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HOS and R0OS17/2.8 cells were treated with different
concentrations of progesterone for 48 hours. Results were
expressed as an absorbance ratio of cultured control.
Values are Mean*S.E. (n=10).

okel @7l we Wil
fon ol el 229 e R

3 2AsT dAA 328, AFUAL, cyto-
B oflel #237 oA AdHE T44
?JX}EE 22 YAl F8¢ &S @36t o
th HZ Eo] EAAE 5 2 E (parathyroid hormone,
PTH), calcitonin, 1,25-dihydroxyvitamin Ds(Vit Ds)
& 2e EFER 245 TS e AEEA
2+-g-sted thFe paracrine 9e ot 315l &

A o o7 F22 AXEEC] 2¥4H 25+ &
Aol NE AeE8E sta gl 4z vk sk



Vol. 31, No. 2, 2001. Korea. J. Orthod.

12 34 56 7

205K—

118K

69K —

43K

32K =

Figure 1. Zymogram of concentrated conditioned media
obtained from HOS cell culture. After culturing
with various concentrations of estrogen and
progesterone concentrated conditioned media
was resolved in 10% zymogram gel containing
1mg/ml gelatin. Numerals are M.W. standard.
Lane 1, control : Lane 2-4, estrogen 1, 10 and
100 nM: Lane 6-7. progrsterone 1. 5 and 10

nM.

FEAEE & Ao 44U 9L e Ax
2N 72 addorw pAY AL PAsta o
g FAg oz EF23L GAAE A Xolth
dH ZRAEE vEstd {ZE AATGoEN T
FAE AL goldHA 31, FTEFE dod|E
Z2EQ PTHY Vit D3 5o dxapzo = wiedlo
23 Y4 B9 ol IEpE 4G 98

3 e Re %éﬂﬁ} Mﬂ*ﬂ%t E, 493, A
ks < TE FAA TN E3lHL
BRAZE S «5}47é° AA A&HH of 7
HollAl FAT E3le NZE AT AAFE0) e A
o2 AZEY. & FERAE 9" 2oldE REAHE
Eo] A AL o= A FA 8 27
A 93te] T2 AAH T £33} A 3}5101 ‘ded
A E A F-714 0] *MEM NEL Z& W*du}
mahd Z4 e BiE gy 23l 2248 A2 9
AlstaL 3171 w2 "“ﬂr 37t & 2AdF oo &
&R0 g2 L AAEA HrpY,

HAEZEN Z2AHAHE0| E2AZES
o1
o
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Figure 2. Zymogram of concentrated conditioned media
obtained from ROS17/2.8 cell culture. After
culturing with various concentrations of estro-
gen and progesterone concentrated conditioned
media was resolved in 10% zymogram gel
containing 1 mg/ml gelatin. Numerals are M.W.
standard. Lane 1, control : Lane 2-4, estrogen
1. 10 and 100 nM : Lane 5-7, progrsterone 1, 5
and 10 nM.

ALEZAY ZRALHE § A4 IBEE I
BAlxe] 228 E31g 2AstE T 32
sz AA A v gl dAEZ AL Yael 3 o)
EAske #AEY AZAA F2 PAHH, 4
T2 Axute] EAlde -’f—% A& B3l
olEZEE T FEde AT
AAFZ2ELS BAlgo] 2 G20 F|ER H
o] o] Ax HZE gikelo] 57 4= glv] u ol
Alxzatel] EA 3t Bo] =&Ad AE3te adeny-
late cyclaseE /43410 024 A E e cAMPS
*& Z7MAT 2 o & Bt 215 E BUlA Ac) o
2EZAd= 37K FEpZh Qlen o F 17-p
estrad101°] 713 4ol w3 F8 AP Eelth o)A

2 235 o] estrone B WIS 31 4315 o] estriol

] 5”‘/} H7o] Hof A2EZAe] AP FUE
7} Ahdn A2ERZAS Bz FAMdo) o
Aok AL de 484 glem!™ wa oA o
2 AXERR Fo F FUET}F10% Sk 2 3

0
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ZZALHES 44 AEH7 ofbd A9 A
Al A B EH, dAl 27790 glo} FREAE 3]
Yol dial] 2A 9] A whg-S JAstn F3A AF
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- ABSTRACT -

Effects of Estrogen and Progesterone on the Proliferation and
Activity of Osteoblastic cells Abstract

Kook-Bong Ha - Woo-Sung Son" - Se-Won Kim?

D Department of Orthodontics, College of Dentistry, Pusan University
Z)Department of Dental Pharmachology, College of Dentistry, Dan Kook University

Biomechanical reactions of tooth movement are the combination of bone formation and resorption, in which many
paracrine factors are involved. The sex hormone is one of the paracrine factors and the sex hormonal level of an adult
female varies according to the body condition, e.g. mensturation, pregnancy, postmenopause, etc. Although the exact
mechanism is not clarified yet, estrogen and progesterone are known to regulate the function of osteoblast. Again
osteoblast is reported to affect the function of osteoclast. The purpose of this study is to determine the influence of the

female sex hormone, estrogen and progesterone, on the cell proliferation and activity of HOS and ROS17/2.8 cell line.
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The observed results were as follows.

1. Estrogen inhibited HOS cell proliferation and promoted ROS17/2.8 cell proliferation.

2. Estrogen increased the activity of alkaline phosphatase of HOS cell and reduced the activity of alkaline phosphatase
of ROS17/2.8 cell.

3. Progesterone inhibited the proliferation of HOS and ROS17/2.8 cell, but had no influence on the activity of alkaline
phosphatase.

4. Estrogen and progeterone did not have any particular effects on the activity of super oxide, nitric oxide and gelatinase
of HOS and ROS17/2.8 cell.

KOREA. J. ORTHOD. 2001 : 31(2) : 237-48

% Key words : Progesterone, Estrogen, Osteoblast, MTT, Alkaline phosphatase, Nitrite NBT gelatinase
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