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1. AFK=E

hH AREFE

INEE A5 150gW 9] Sprague-Dawley |
I3 4A 120012 & AHEEATE AFE FAA
o|Z AMEBIP e 1% 20vhElE RN e Ux
T(Sham) 2.2, 10092l & AL 85-F
titanium YAFS w48t en FLEAZ(0VX)
# F2AAF J2EZA FAF(OVX+E)Z F
A 527 R4F(OVX+PTH), ZAEY
EAZ(OVX4CT) o2 EF3ATh

W) AdA s

1) JZRE

YEZNEE Mg A= AL R A
titanium mini-plate system®] self tapping micro
screwZ emergency type(Normed co. Germany) 2
2, 47 12mm 70| 3mmRe} & A&tk

2) Abg-oA

NBAE B3 JAERZAL 17f-estradiol?]
Depo-estradiol (estradiol cypionate, Upjohn co.
Korea) B #E KgF 60pgS 15790 2384 335t
TE&FAREA

PTHY synthetic human PTH(Sigma chemical
0o, USA)YE AZE KgT 80mgs 159 5314 357+
T3t

CT% synthetic salmon calcitonin(Sigma chemn-
ical co. USA)E A|E Kg% SugS 1590 4314 3
# B¢ 284S,

3) Periotest (Siemens AG, Germany)

A7 damping THE FHOE 2Rl
olg 2T E Yehlr] flte] IE AR FE
AZAE A Aol Hol o]&HT Ut
Periotests= electromagnet ZAH EAE £33l
metal sugE 7}A & handpiece® FAEH o] UL,
metal slug7} X otoll & 8= A 7+S accelerom-
eter2 A3 7) 7ol WAE softwares HEA]
7HE BAY 052 ABIEE ItHA T

2. (e
7h dAEA A3
W AAA = Ketamine HCl(Ketara 10mg/kg) 3



2% Xylazine HCl(Rompun 0.15ml/kg) 2 H21v}3
3 5 v et AR 2 €4 FF HYE A
Pt BZo) 159 FEEE AREslo o
15cm 27 ¥ FLA71 &3] IR EE F
o3t AFg mEt B 9Eds dag #33
At &g YAE 4-0 black tie skE A3 3
FEo2 GAE AL AFE 4 AN &
ANHT 283 BRE 248 Bl 5 7
GUtAE 93l A (cefazolin 50mg/kg) &
AT IF FY7 FAAE 5o Y
3o FFsgh

W) YENE o4

d2AA 8 T H5 HF AN skl 7
2704 titanium VAFE v 213H T A A
ZAe] Aol Wt A drille AHEEt] TS
B titanumAHE diiverS AHg-sle] £02 E
HEATE Foll periotestE AlAE F UTF YA}
o #g] REE 2mmrtE EAEY A9t

FEs AE AR AHEEE 17F-estradiol,
PTH, Calitoning 7}z 43719} Ze] o314t

T}) PerictestE o]&dled Fo% =4

YENE vl 835 AFFES w3
YZHES FATE ¥olH7] ¢33t Periotest
value (PTV)E 4394t} Periotest= FYAA
£ 33] YHEsle SR HEROR VI8 &
A A g sk o

2 AF5EY g4 L AIE Az

YZNEHF gFFo AP OH FAYAF)
7] AR AL NH 3l BF estradiodF Aol AL
L23¥h AN FE JENEE T8t AF
HAE AH3L 10% T4 TE2LH 297t

Z Aot 3U7 JAE &

al
A3} Vilanueva 2 z

Table 1. Frequency of PTV of titanium screw on tibia

ol whe} alchohol B4E A A actoned] X831
Spurr low viscosity resinol] Em] 3¢ th Diamond
wheel saw & A3l A& 3] AF (Extec) 02
100amFA 9] W& TETE Anb7](Southbay,
USA)elA 20anTA7E Duj7kA) Antsled 28 &
n7Ao g FAsHT

3 YERETY FETE T3/ S
vt E-S FrEn| g A CCDAH EHE 531
o AFEHE YolE9 image analysis(Image-Pro
plus Ver. 30, Media cybernetics, USA)& Al8}3}
Ak Zo] A AEHE WY Holg FA3A F
UENE VAH st HEES 73k

o) FUE 243 32y &4

¥F A2EZAY FRE dXFd A4
2049pg/mio] L HAAA 2 E 523pg/ml A
AAEAY Aol uls) wgict o)2M dadA
7} ABHOR o] FARS S AT £ YA

(Table 1). Z42t AR EE Ueple @S FHdlo
cHE A3 SAAE 3t tH(Table 2). PTH

score PTV
mean
group -4 -3 1 -2 -1 0 1 2 3 4 5 6 | 7
Sham 042 2 8 7 0 6 0 5 1 7 210
OovX 085 0 4 11 35 6 3 1 2 013
OVX+E 022 0 3 15 5 18 | 36 10 3 0 0ol o0 |0
OVX+PTH -2.33 7 17 12 4 3 2 0 0 0 0 010
OVX+CT 040 0 5 2 0 12 18 6 2 0 0 0|0
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Table 2. Stastical analysis for PTV in each groups

Sham ovX OVX+E OVX+PTH OVX+CT
Sham
ovX
OVX+E
OVX+PTH * *
OVX+CT *
* . Stastically significant difference (p<0.05) from Kruskal-Wallis Test
40 -
> 30 B Sham
S B OVX
a 20 OvX+iE
2 0 01 OVX4PTH
W OvX4CT
0
2 3 4 5 6 7
PTVs

Fig. 1. Frequency distribution for PTVs of all 90 implants studied. PTVs of OVX+PTH group were below
.zero and the most frequent score was -3, whereas in the OVX and OVX+E group the most fre-

duent score was 1.
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ol A¥dME 2 Z71EH ¢ A AAE ¥
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o) dojd A7 Bkom(H 4), 2 W
Foll 7tk HBS O AL FFEE A
A e hAFHe s tAdS etk 1
Hub ASUE A} F3 3 F9eME b
2 B2 g A2l gt FHFo] 0707,
YR FF4 FFE 4ol AA(T™E 5)E A
drE JEAES Y FEFL ¢ ¢33
o 22y AF@Z9] FACL o gk 2 &F7
SAFY Pz WA e A= UUSH w
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BAGNE Ao FAo] dolut Bl e
oA W RRo] Ukt I]7). OVX+PTHH
AME JALE AR AEe] @HFe] & &
o vla) Ao ¥H HAF FA} gk 7
$7F Bou AZWE Uafatelel] AAZ A
e F5Fy JYZHES T FEE ¢
Ze o] AAUTHIH 8). T oA ZY FA
¢ oky FFE4H & FFE0| A H &
HFo] o] Yehe A¢E AT OVX4+CT
FAME 2EZA FojZa FARH 47 W
B ANT PHo) Lojon T A7}
ZoA4 gk AAF JREE FrHHeR 2%
Ao] doju} B mjAPH YARLRERET T Bo
GEUE A7 2ot F3 YSHERY HE:
< AIIHEHTE 9).

3. ZF-aHe HE: £F

fzxzY F-F& JEEE 7130% OVXES
7175%, OVX+EZ& 8341%, OVX+PTHZ&

Table 4. Inter-group comparison in bone density of
tibia

89.00%, OVX+CTZ#S 8000%F o} BAF o8
F93 o= ATk

4. SUTe} 3| 2Y|

U E ZNEYS T FA 545me/em’
22 71 A JEgon J2ERAE FAT
FANE 38mg/em’ 2 7P Yot BRI
ZAANEY BEoFoM 56%2 7P E%4oH PTH
FoFoA 53% 2 7HF wokti(Table 3~5).

Table 3. Density of right fibia and contents of ash
weight for groups of different treatment

group Bone Density(mg/em®)| Ash/Weight (%)
OovVX 4174045 5532+182
OVX+E2 3851054 5351213
OVX+PTH| = 409+038 53151308
OVX+CT 545+067 56,12+1.07

1) Mean=standard deviation

Table 5. Inter-group comparison in ash weight of
tibia

OVX | OVX+E |OVX+PTH|OVX+CT
OVX
OVX+E
OVX+PTH * *
OVX+CT *

*Stastically significant difference(P<0.05) from
Duncan’ s Multiple range test

OVX | OVX+E |OVX+PTH|OVX+CT
OVX
OVX+E
OVX+PTH
OVX+CT * *

*Stastically significant difference(P<0.05) from
Duncan’ s Multiple range test

% of bone—implant contact surface

Sham OvX OVX+E2

8 &8 8 8

o

OVX+PTH OVX+CT

Fig. 10 . Diagram representing contact surface of bone-implant interface



o

=2 9l :I‘l_g-

v,

0

SrhgEold YAH o F2H Y o] FolE

Qlafo

53]

5ol QlojA] HFe] ¢giuro g
55 Ui A 493, B8,
£ gdo] Yepdt), E AYAME A4
1200t} F 40eqmtejol| A A FFoly JEANET}
AYPE AFo] A=Y dR= YIAE
H Al o] dojigon ARE FAA]Y)
AHAt HFES A calusFA 02
3t JEHE FHo] AFgAo] AFHI &
At

Type I Et+3% (high turnover) 74 7] &4
olu} 50-654 Atolo F2 el 2FFeo F
Aol EXEh 2 3T o] dojun es-
trogen Z¥o| Yotk ol FNZXI} ZHHYE
b FE5T7F FEAAE 5P Wi AdAo
2 ZZ29 ol ZaFAE Type I FHEZ
(low turnover) 754] o]Ate] YU BZojA LlE}
U 9233 A2FF ERA Yty 234
# F5Y BEFYHOE A3 ZIHEY o) @
AT TEA RS B AoIAY FIHE &
&S UehdY 28U ZEtAle AArolop®,

JAEZAL AANAHOT GFL HN= F2B
oJARF #35td FRAMNEY FAE APHow
ZL3 ol o B EF Y cytokineso|L};
prostaglandins, 4% TE2EZF 9 Ao} FA9
FIFE FAA JA4717F SAY AAHA F&
o o)A estrogen®] FH|HA FoW ZA| F5
AT ZZAX7L IL-65 Bu)Ey FZAE
S AF8A Hol FFEF7E F7H) o] HA
2 17-B esradiolell <JEA A3 AP, o] &
EZAE R FUEgFy o AL 7
aA7lE AL A2 & ded I 71-8L en-
dogenous calcitonin®] A}=tol] 9J3F Aol Er}E
olff= FHFAEY ¥3E X3 local media-
torQl IL-1, IL-6, IL-1122 RES A57) W&
A ALE EHAUP. ALFAM 7] vk
TG FUTI} AAHOE kst AL
Z7b Q. 18y 9@ 717 5 A o
3 S 2 47 Y 9ol gag 1

]
o =2

ReOpy oA 4

Mt o2 g

=
8 aA 22T

188

N
5
%
&
jad
of
_1}5‘.'4
e
ikl
dig
2

Ir
%
(2
Mg
IS

A STHA 2ol v sty EoHdM Rt
Fode A A7k 05%A3 59 Zado] Jeh=
Ao 2 HIHY JP, Ay JAEZA T
g FAHH & dAEAE 3 ANy AR 2
7FetaA EAAEC] FUHs nEs JAER
A A8E AEE FAA 2 x&FH0 2 o)
g 23S WA sl adE AL 5 9l
o A 2ER Fo W welis Z xlo)z}
glom AAG kS Fodhs Ho] 223 Aow
deA Ao, & AQoA s 7 a3t £&
ROZ U2l 17f-estradiolg FoJstd =] 23
02 AA MAEIE YehyA = kgt ot
Tk Bbgo] dojule Ao] tE o H)Fe 4
3 FAE2 AL AT T F YU FLE9)
B8 AP 238 dAFAZED ¢ &
A vebdA AFsA e oy o] Ak E o
2717 23 A77F BQEgy ALRH AT
Z43 99 drldls 3223 vjglo] #d
A H=d PTHE Ca¥} Phosphate®] 78 43
o] 2% 9L st Utk PTHY FE&71HL
FE FZHI AGE FEA ojFolxy AZ Z
Z23& FFstd AW CayEg S92 A
AAA CallF+E FX2tk 18y PTHE 2
FT AL ZFN T} FFA T AT AR
ol3)] o] FARH*F H&o] ZZAHE collagenF
AE FR8e 5 FTXAHY AAAE BT,
PTHY #8715 ZFA X o™ &4 PTH
TE 7M7Y A7|u %
Al frZ(osteoid) o] FAo] T7tEHE AL B F
o, PTHY| ofej¢t I ax+= 2TAE9 A
TFAZE FANLLER dojrt} T2y PTH
o] Foubde] WA 1 E37t 924 s
gl A&SA 24 - 7247 FAA) collagenBA ol 7
AHH7, IGF-19] AF& A5l Ao dHA
o}, 3 ALPase®4 %1} osteocalcin®] AT 7+
AAZth PTHY FEAAME Foubgol
2t 2HHolv F59 Fiel bdEA Yenye=
d® A&s) IVE PTHE §o4A] hyperparathy-
roidism 22 JHE Ul = JEd ojmes F

LA



ok

3 E5E tde] SUkeH AHoE A&
AN FEFE oA, HEHO R 3F
i3 g3 z2Ad FAAld= A F7t
gL BAFAGT®, Tt obF7EA] ol g
PTHRo o] we} the whs-E Hole Ao oy
3 A EFE 7)1-o] AAIE] BHEA|A] gkt &
3 PTHR Y= JZZAMEGE 42534 & 4
FS Foiy ¢EA gou”, Zl= PTHE 7+
o2 EoA] fAFY FAR F7RIT B
2T o)®, PTHE §EA &FZET oY
2 BAZ T anabolicEH7} = AR olsiH
Ttk B A= PTHE 315 34 o
FYoj 53] £ A3 ANMHOE HAZY F
A Z7hs A JeEA Gnov 4ERETL 4
HE IS BT SAR VIS AAE R B
of &AFF F-9 Wl opiz} yFF R Z
Aol &3] doRIE ¢ F AATh

calcitoning  antihypercalcemic hormone 2]
AN 2FHA EA BHEGY, o] &
FE JA Y ZEo AFNMY AFFE GA
33 125 Vit, D8] A4S AU CTE &
o A4 2Lsl=d, BFA X 74717 EA)E)

ZEF 715 JAF 2N PTHS A3 e
2 97| Ade 7Y gy CTE Fo3kd 2
Z3 9 BFH R 533 FEstd F-IhFF
EHE JeEE AL
7} FIAEE AFAA SETE =
Z gHA AP dREAR 2UTEFE
& HAFAA CTE FAsA A2 &FF
7 AZstHog A% AY d-Frhes At
Aok BAFGT, 28y IoheEd CTZH
F= 58S ARFAV} Qe ALE AAAEY
ZIES AT CTY ¥EY AFE, diat
cleareance$9] W37l gltks Bk Qlom™™
ol7} EOE CTYL HAFA ¥om™™, t£o]
HAA7INE We7t Qe ALE RIHY Yo
W B o OVX+CTRAAM Y 278z w3}
T 3A JehA gtont gdsy R o
2 Zo Hjgte A JERRT. ©]24 CT7F OVX
2 f5d U35 A5EaPT S-S & 5 A
Atk

ojte)] T E2Fo| FrFgFo

7

2 N of
ok
23
=

AR dosl=

A Qo £ CT

189

A0 2 gondal steroid4 gonadotropine2 A4t Ad
ojuf H77] q4elA Aol7t Yty A2
testosterone®] Y} progesterone, sex-hormone-binding
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B AYe A2 dAHAZ CTE T8 #
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Explanations of figures

Figure 2. Microscopic photograph in Sham control group. Note the periosteal additional bone, and thin endosteal
new bone-lining, Villanueva osteochrome stain, Ground section, X20

Figure 3. Microscopic photograph in Sham control group. Note the well-formed compact bone at the implant-
tissue interface. Villanueva osteochrome stain, éround section, X200

Figure 4, Microsoopic photograph in OVX group, Note the irregular features of new formed bone and mar-
row. Villanueva osteochrome stain, Ground section, X20

Figure 5, Microsoopic photograph in OVX group, Inflammatory tissue and bone resorption are showed. Villanueva
osteochrome stain, Ground section, X20 .

Figure 6, Microscopic photograph in OVX group, The spongy bone contacted with the implant. Note the thin
cortical bone thickness and enlarged diameter. Villanueva osteochrome stain, Ground section, X20

Figure 7Microscopic photograph in OVX+E group. Note the well-formed compact bone at the implant-tis-
sue interface. Villanueva osteochrome stain, Ground section, X40

Figure 8. Microscopic photograph in OVX+PTH group, Note the bone marrow cavity, it is filled with new
bone, Bone - implant interface contact is well. Villanueva osteochrome stain, Ground section, X40

Figure 9, Micrascopic photograph in OVX+PTH gioup. Note the additional periosteal compact bone, and small
bone marrow cavity, Villanueva osteochrome stain, Ground section, X40
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