ZA3

cHstx{ R E EtS(X] Vol 30, No. 4, 1892

B0l ZFrrEEo] et

AXE ek ZAEYe oz

dMcistm Ao st BEstwd
AT A 7Y gm A

=3
Zl* - A FEF

= 3-2

| L

xQ A7 Frte wel SOFFFY Al
F4¢ JFEAY} =3 Jom®, F3) HABF o
ol Jehe I35 =914 TS
£ gHo £a0p,
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53 Aoz, AR F5o E@YeR QF
Fa4R FIqFFo) 2. AU Y4H
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Ze AAE 3¥3 o g AFE fA¥e
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%%Aé x]_;l!.}ﬂi“z_ %.{I\— 'L}_E‘%_lo-m-Sz-Sbﬁ-ﬁ-&-ss)v, }g
A Z2E®, BIhg Sognsy) ??:%?0'20) So)
stk A X &Z¥(coherence therapy)$l ADFR
(Activation-Depression-Free-Repeat) protocol& &
AY F71& ol g3t ¥FH 328t ez
EFNEL SARNA FPHL AFNN F, A
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NA AFF9 Rg F7MATEE ez o
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Qkx: et
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ol 294G F5E JANAGL 33, Hed-
und5®€ ZAED FoA F9 ASHX F7}



FZEULE, MacDonald5®e ZAEUC] A2
AEe] PAL JAAY RU3Y, Nichol-
sonS¢W e 7 BFAE ZAED F8AE 5
3 choln ZAEQTY] AsEo] ule- HAA
LA EY R o&Fog IAX EFFo|
A At 393t} Atkin$0& LA EJ] 3
A i g oM B & JAXNA
ZEFFES AR, BF FAA U FES
Z7WNATRE 48 2HE B

Ft}gEo] 3ot wXe ¥ dEg B
AYES] IFHY 77 Ydoith. Baylink 5
ANZRZ 24 UXE AN AR Gl =An,
F}E S AT AZXF 9150 43t 53 44
WA%E 328 Bggos NXF 9% ¥ 4
3, et e UE FZARG FPLH 3289
¢ FES) s Basigich. 4% F7H,
o4 A3 FollMe F57 AdtE oI ¥
AAANE §AFo] FEgo2N 3ol 44
HAthe Be 23l iop#e, Nedelmanit
Bernick?& FAo k9 23ITH AFNA B
o mRdA IFrEEe YW, 49
ZohE2E A7 o Ao Badlil, Ren-
nerS7e %AE AAYF Q4T BUIFT &
A7F @S, BaysTV& 3lobE $1Fo] A% B
AR/ 2713 o) AF3) FAE FHen,
KribbsS3% & HAE o433 oAdo] dtdeliA 3
Hg] Xot 24&g UYL YT P 4=}
gasiglon, 3etzde HAF A FEE A
Byckn 28t} Daniell?& 20335 8419
o} A4go] 3u] FE o}, 604 Hol B 44
%7} &9]2] F3o] Badgiria Bustgy, Bax-
ter”$} Goen52 ¢ FtHES Ao AFHE oj@
&o] Eth 23t Habetss'**®& hAH]
ZaAo] e B¢ AxA 5F(ridge augmenta-
tion) F M =A o] F5-&o) B =Pk s,
BrasE®& AZA) 5Fo] AT X 50% A
3}etzrel MAZF E747F Immol 3] A E44
€ B4, 3lotzte] HAF Fre FAo 2 @A) A
NZA FFE€E 458 & Aok X, Wo-
werns®€ 7% A3 Y4 (vestibuloplasty) ¥ X
A4 Fr&e 2719 329 72 ¥F &3
NN A & Acka st
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o, 87 ¢AF AL WREY FUTFE A
717} sigh dAE EAF &, 23 d2EAF
ZNEQE FAF T& FIARZE ARS8 165
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g ¢ 2 thae] AAE AR714) o]& Bt
3z g,

I, Afxs U Y

7 Ad=
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ZAEYL 38 AT 9F BAEDY {1 =
Aol AAEU(Asahi chemical Co., Japan)& AH-
39t

Ll Aguly

1. HAEA U ZAEHS] Fof

AR EZE A AR B ASAT|L, Al
27 3T GAAAE 9181 ethyl ether& ¥4
AFA AAFAD F Hre F3g AN ¢
A& FAABAT. GAEAE ZANEDS FAT A
372 AF kgD 4unitd] ZAEDES IREATG
OS8R E dFAo] 43Y 165% SEFAIZ F
3.

2, HIEts| FEo| M}

daAA F 1650 FEE 25 ethyl ether2
ANuAAZ F gqF I <GS AAS} 10%
%4 formalin§ol TAAA. dEIFL A
(greater trochanter) 4 1cm HojZl WEIAE,
3letEL A 1R8] 243§ Maruto bone trim-
mer(Maruto Co., Japan)Z Hw3}o, Vilanueva
bone stain ¥%4F 3Y AP F @AM &
4 A1t methylmethacrylate®] Eui3l%t}h. Ma-
ruto crystal cutter(Maruto Co., Japan) & AM&-8l
o} 200~300um F#7} A A @d8k1, Maruto hard
tissue grinding system(Maruto Co., Japan)-& A8
3l ¢F 50um7tx] BES FAE TAAR v,
8009 A43lg ol F AvtA 2 Avste 30um T
BR2S AZsAY.

3. gHAISEH &4

AZd BRAA FejASE] £4& T3 a9
ARE st AR

1) =&Z Z2(Mean cortical width, MCW) : 3
a3 WAZ) THeczA 94 F5& Y
AFolrt. Vanox-S research microscope(Olympus
Co., Japan) oA dHEEL 5el&, 3}<E& 104
2 T Y3t & AN HFZe WIS
wotRo) BAlsle) 2@ ¥, HAETY 73§ 1020
ZAso Y Ao

2) uEZE clZ=(Porosity of the cortical bone,
POR) : JAFE A =3 Eadd

(Haversian and Volkman cannals) 9] 42} W&-&
24 92T F5E JYrhle ARl UEHI S
suiE, sletES 10M&2 FY #Qdtod de AL
Ao HAZo Yehte su2ga Eagde
FE AL, AZT T7 FRA AR A A
YEAE AAE B9 FE Mol 3 o2, ¥

48 Y839 BHe2 ey
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3) AiE A~FZ Su|(Relative volume of trabecu-
lar bone, RVTB) : E47 o]\ ¥ &7} (vascular sys-
tem)& A3t SFEAIY N33 AL ¥
© &FF9 ¥NEAN, F ST £F 9 1Y
(trabecular medullary bone volume, TMBV)®l
g £FF 39 (trabecular bone volum, TBV)<]
HESS gudy &FF F4E vehle AHo)
t}. Vanox-S research microscope(Olympus Co., Ja-
pan) el A E S 5l &, dHtES 10v&E &
Y #Pdte] A AN A £2FF ¥
AE WA BAEY OF F, tiEEe 3R
AAANA et stetde] sAMARE 4 4
cmZHAe] B9 A, F SFAT £FT) Ay L
&FZe] AHE BE 58 Ao 3T oL, FHE

ogstel 4N £58 2 ALsAcHFg. 1,
2.
————TBV X100
TMBV

4) BYZTZ|(Osteoid tissue, Osteaid) : & F=4
A FFZFHo] AR YEE2A TP Y
e AFEolr}t, FIxIL £AFF FUFY
S W3 o, TFEH] e FYAH e
P 2FAZY o8 R A} J8 )3
glo A 400 &2 FF3Y 23T FANG Fug
He Yehd ¥z FHE A F Fx39
HAEo 2 Yot

5) &% Z9l(Resorption lacuna, RL) : & &%
oA ZESF FA7F ARk HEES DI
EFEFFE JEhE ARt FF Ao 2FF
B SUEeg Q1 9o, BRI be
2gg ez 3 ARV IAY i Aex=
i}, F8 Hul A sloll A 4000) & 2 BE3A AFF
BRI FWetdd Jehd §5 29be] 298 Al
% 29 9Fo 2 UFid.
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Fig. 1. Schematic representation of the femoral
tracing

R
. (\=A)
M [ e

a2

/ N 7

oD compact bone
=3 trabecular bone

.

o bone marrow space

Fig. 2. Schematic representation of the mandibu-
lar tracing

m, AsAMA

7t 2o HelAEEN oA

gF9 dEE 229 FFHA dAAZEA 2
= Table 1% Z2H, Z+E9 $AE foxke
Mann-Whitney test2 24 FAE 3

eI AT AL FAAAZAA dzF
Hot #4392(p<0.05) ZAEL FoAgdAe
daAAZEY F712(p<0.05) HEREH F

) \
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Table 1. Bone histomorphometric data in the fe-

mur
Control ovX OVX+CT

(22) (21) {(19)
Median 175 1.69* 1.74"
MCW(mm) Min. 1.39 135 1.36
Max. 222 1.88 2.18
Median 16.24 20.35 15.18"°
POR(%) Min. 7.72 15.03 11.00
Max. 28,51 38.01 3179
Median 10.16 11.50 1045
RVIB(%) Min. 462 6.32 5.07
Max. 20.14 1908 27.31
Median 0.19 0.26 0.29
Osteoid(%) Min. . 0.05 0.00 0.05
Max. 044 1.00 092
Median  0.13 0.18 0.28"
RL&%)  Min 0.00 0.00 0.10
Max. 0.39 049 0.60

OVX, Oophorectomized ;: OVX-+CT, Oophorecto-
mized with calcitonin treated.
® Significantly different from the Control value

(p<<0.05).
b Significantly different from the OVX value

(p<€0.05).

The number of specimens in parentheses.

At HAE GEEE GAAATON YRP
B} 71393 ZANEY RoZdie YA EA
TR} ZAs Ak (p<0.05).

AdA AFF R d2AATH ZAEY §F
oA U 2FR FrtslgR, FI2AS F¢
Ade dAIAAZH AANEY FAFAM BF F
7kt

L. sletael HefjAIESE od

fF e sletE FEY AFHY FUASEA 3
= Table 29F Zow, Zie] BAEE foxe
Mann-Whitney test2 +24 HAL Ak

siebEe] HAE FHL dAFATAAN dxd



Table 2. Bone histomorphometric data in the man-

dible
Control OVX OVX+CT

(22) (21) (19)

Median 1.35 127 134

MCW(mm) Min. 0.96 0.89 1.02
Max. 1.86 192 1.82

Median 230 221 208

POR(%) Min. 0.62 025 082
Max. 330 5.04 347

Median 4232 36.74 40.16

RVTB(%) Min. 14.42 15.89 21.30
Max. 86.63 66.15 58.05

Median 050 044 0.64*
Osteoid(%) Min. 0.21 0.14 035
Max. 4.02 113 1.38

Median  0.33° 0.71* 0.51*

RL(%) Min. 0.14 0.23 0.24
Max. 0.87 1.56 1.31

OVX, Oophorectomized ; OVX+CT, Oophorecto-
mized with calcitonin treated.

* Significantly different from the Control value(p<<
0.05).

b Significantly different from the OVX value (p<0.
05).

The number of specimens in parentheses.

Hoh A3 ZAED FoFdAe dzgH
AR, HAE dEEe GAEAEY ZNE
d FoTA dzERT ZFrddYeyd A7t
ARTHp>0.05). FHA £FF Fie G23A)
FAA dz2ZERG AP ZANEYD FAF
AE dZ2TEG 4t FadA 2L °
2AATANN 2T FARIIE ZAEY $o

ZoMe dzZR S8k (p<0.05). &5

&g GAAATAN ARTRG 4338 2718
A2(p<0.05) ZAEY FAZNNe g=FHo)
ozt F7H8 L tH(p<<0. 05).
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V. 3¢ 3 o

FqFF|d #9 RrAY {7 JARY &
zlglo] @9 §3ule] TAFo] 42 E JUAA
Aoz T 714 Ax=st e 24E 7}
40 & FHe oL Y=, FIPFHL
ARHo 2 NAZ9| AV FaxH:, HAF
25 (trabecula of cancellous bone) 8] F%3Z(os-
teoid seam thickness)& Aol AF9| 9} I
7217t F4adE ddzA IAYY Rz ZAxz
qAAR Ju*®, JegRo g £3F Byl 11
% ¥ JeE 23 IR (fracture threshold)
Aelse] oy,

ETF g% AL 2FF £4o] WA
Yot }F-Fo] A2 Y2 (compression frac-
ture) ® Foll, 3AZ3}H cancellisation) 7} Haf=]o]
HAE £49] Yojux AT FAQe] F2H9] 15
373 Fole UEg 379 0] Yojdtia B3y o]
Ak, Wl o PF e5M 3 25~30%, 7541700
50% A=rt E0EF ¢ A A¥sia 3
ome®, ZAhe] YPFd AW = AP 37
Hn Jdge.

£ A7IA E935E A7) 93 483
FEEE LAY 839 dAE AAE 2
HAZ Z3T £2FF9 397} giE FFE B
SHEEA A3t JEl - ¢ 4 U9tk Haya-
shi$”& 79 d4AAY 1582 II33L &
YAIZR, Anderson$?e #H3FU FY diE
AR I9ITFE LA ALY 29FF6
Aot FA F44 S B S AN, Wron-
skiT"ME o d2AAF F¥sl A9 HF
A% d2ER AY] ¥ F Wzl FYFoe
FARIATL B89, KalusPe daEdA
At H& FAdAM SH3F g vFIAYIn
Husisich,

23 FlA 249 Axs} A5 g Fu
$& BEW) A3t FTAFE 240 .
AR AlR € (radiography) & 30~40% 9] %713
o] Wzt glojok @] s, FRIAY
g |3E 2 Asle oj@n, YeEty wis
33 F359] AHARTte] AR gl
B, WA FHULE o188 BAA F5ASY



(photon absorptiometry) 2 ZF713d 39| 2.5%
o] ¥ig7lA] &Ao) 7ledic). @RAA F5ASY
(single photon absorptiometry) ©] M AF9] A}l
AHS-EY 23 .z e 3 o] o3¢ a3 o] Sl
%322 F71%3 (dual photon absortiometry)©|
6 §-831d, #udo] Be AT AT A}
§5o] grprsesw, AN ¢ #9€(compute-
rized tomography) & 33Z9] 5714 §F9] §34
ALEE 0] gaunn® 2 WALS 49 (neut-
ron activation analysis)-2 A} 3 Za3-& 534
F Z39] AHL Yohlicd AHEHo grpsne,
I AH-EHI e FXE A Y3 (Compton scat-
tering phenomenon) & o4 JU% &3PS F
W3}y o), sAIs J5Fo] Udx WIE =
7o) sk ARS-E I glanese® geag
o]&d 3 Al¥¥(tetracycline fluorescence)L
EFNYe 3 FAL A7t Iusle WA
dohlie Wyes AMSEHa glopesss  sjobx
FAFE FAser] S8 JE T e FHY
(mcriodensitometry) & 2 o] tasln &g w
Poz 3D glon*®, shegtu} PAM] AH-
oA slehZel AT FAE FHs dAY 2
Qg..% %le-fs}.yli ﬁ.ql&l&%“).

20339 AxE motshed T2 YELH
E 43} olo] wg YelAS8 ¥4 (histomorpho-
metric analysis)©] AMS-SHIL JLTp2M 348 5LT0
YA £ gAY S2Ee A AP
Bt 744 208 Wiz WATZY AT F

! SAYL Jeie 3233 FFE909 A
BGrlo] AP0, F& Y F4E F3ld Ay
He $3 2Folun®, FYPY B JUP F
FxAo] 2IM X o3 €4 oH, FEFSF ¥
& BE A o)x wviar 9] & 29 (Howship's
lacuna) {1 &4+ Aol BHIHEI} YA <A
AeH Qe ASE he®, £ AFAAx 4000]
&9 4% FnAor FYZAN F5 298 @
8 F Uit

F34AQA SIAYL SIFSFVE 23U A(corti-
coendosteal surface) oA oA, FOFFA
SNEL FF57L v AeR S ¥ o
A= W, A Ze] Su9H (endosteal surface) oAl
dojy7] W&o F47(medullary cavity) o] AX3
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YAF 7] FAHo] FL iz gA EHo|
doju= Zoz d48A ™. B dFdMx ¢
2AATY] HAE FHL =T F BFA
gadeng FgPo AXNSE ¢ + AV,
ol KaluS®3% Wilson$®9] B¢l g 3gict.
T8 & AFA4A dEHIT GAUAFNA BAE
O3 § 2@ 3@ 71 F7HEHUL
B2 AN FTFY TEF7 QoleS
PRI, o) WilsonF®9) B9} )59t
a sjekEe] HAZT dIFErt GAEA TN
i, oc dEFT L 5uj&9 R AA A
Yej A S0 £ 4L 3o MIE O = A4t
Bol oA AL v, sehEe 10¥ &9 BESF
3lot@ AN EH AR 4em7HA S H9E &
A5t YIAF dFTx 47t 3o A7 34
Aoz Alg g

ALgolA] stebEe] A YEE F4E T8/ Z
F39] 9l g 97 103, HabetsT*®
o] s}e}E $15e) A {ALe) FE%5 (iliac crest) &
FegASgGH o2 BN A, £&FF9 2y}
o] 14% oA 28] AE 2 A3 248 FhES
F4e B, Foid 2 F9(relative os-
teoid volume) 9 Z%3 % (osteoid seam thickness),
&4 F5 E9(active resorption surface)2 o3
o] BAoA FF3, daE FSo ¢ 334
7% 8o dAM F24E doHA sekF X
oto] A ASHUTE LopliRlL, E§ 841
45% oA sletzte] M AEZ F2(Gonion index)7}
Immel3teag #H73¥ BAF 442 Gonion in-
dexZ 3A3¥ 4 vtz B3

F03F A8 GA=2 ZH vE DE FHF
g 971 Qe Aoz 4 glt}. Wical® Brus-
see™ & FAYR] @AM B F Zaa) veldl
D& Fo4A Fa4do] JdAHNUT s%li, Alba-
nese’ & FHEF dAA 243 vE DE §
oA F4ado] FEHUAY LRI} F7HEH A
Ba39ty. a2y Sewell®e 233 A Al
4E FoA AAF 24 AN oY 2FF
248 JAANANA ZIYdn Budgd. FF
AAAQ diEZAL F2HL AAANA HAF
B9EF A AFFo Y E9dEFY A8
#3= glon], &4738% (atherosclerosis) ¥ o4

W)E.



Awel oy 2P AUEE AL AZF
24¢ JANTA TV BaF o] grpensas

% Bisphosphonatest & EME&E HAAIA
AFZ 242 JAAFA PP, diphosphonatest

A9 & A4S JHAM S0 7 UL
ZR F AALE FANA F 24T HFe R
02M  thiazide olx=AlE A9 g AFFES
FY FAAE gAANE Rez gejRigos
®, a7 @Al

Z ¥4 AFAQ BAUEFL IUIFF $AY
295E 27714 B4 B<&(qualitative defect)
fEo] FAEE FAAIA Eda JAF F58
o7y FL-o] A7 Ao BiuF o] glrpesus
s® Sglmz ZFAo s AN FoEHE Bau
EFE AMSAYE®, BAUES, 24T HER
DE BAd Fo&od™® ol ZAPEL #2A
stele 477t A¥ED Jdo. F3d z=22e
Z94¢ A 92F F5E oA BUFF
Age] Z ALEHA g3 on®, HI¢ QAR
E%¢ ADFR protocolell ARES 3 SlepPev,

HZ YA 359 N8 A gL
Aol IAFHI e BAEUL B3Fge] A9 ¢
on®, F0ET T 2 A A7t e A=
A A gloprena w2088 Hayachi S0}
Wronski®-& ZAIEJe] FTOFF FH9 T 2ZA
&& AAIA SHEF] AR RolAN B0F
Z9 o &9} ficka B389, Reginster5™
3} Overgaard3¥-& HBAF QA 2035
dqaly] Q3 ZAEYE Fo9A) SE7A TP
Z7HE09a B33, Overgaard59e &
AN HAFE 2UTF BA ZANEDE F
oA FE7|A0] AMHA ggond, FITFTFY
g A7} JeERTR 2R

E AT AR A EY L 3§ 339
ZAEUY] FEAZA, ¥Ho BANEDS 558
848 7HAY XHF DAEG ¥ & 84
E& e Ao}, HayashiS?” € (Asu")-eel ca-
Icitoning AR AL BEIA FHN AF kg
5unit®& YAl 434 FA43IA7I4, £ AFAA
= ZANEYE AT lkgT Sunits F2EAT Fd
Yol 438 FA3AEY 1090t F7t §
Ao}, T AF 1kgT 4unit2 EJA4 Fo
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3to] A7 AW3A.

B d7aA I 3 nAE FHL
ZAEY FoAFqq d2EATRYG F718I9L,
HE S slotTe WAT FEE BAEY 59
ZOA GAAATRY Faderr, o TA
Edd o3 AT F57T A" FILE AR
g}, =3 2FFo] ¥y g8 sehZe A3
A£FF 37t GAAATANN 2R Bl #
A2d ¥, ZANED FqZME d2ERG 4L
st ZAEY] 27 FFFAN £2FE &
Ag qANHEE ¢ F Ak ©)& Hayashi$”
7} WronskiE™"9 d48AE FE FAEDS
FF F9 £FF 24e] AU B3, Gru-
ber$®9] WAF EUIF A ZANELE 7o
Al FEFAFe] Fiscke Haust Ze A4S
B9 28y dig2e 4AFF Ryt gadA
oA 238 F7HE 238 R, dEHI 24
3 278 AAZ vs 23F9 A »
W7t 88 A3 7 dEHELY A fev} &
fEQ Aoz FZHr,

E A7dA dEEe YA F5 Lok
daAA NN BF F7iste] F mAgol F71E
RS & 4 AN, °J& Hayashis™ 3 Wronski T
2MWe YAAAE FHolM ZFAX 299 IFAX
197t F718livhe B9l Ohta$*9] d4d
A G F A& F7HEAThs Bus
ARt dEIH sehEe] FYXFHo] BAE
d FZQA gi F7159 Yol $UHE &
A& ngoenz, ITYA AAd gy ZAEUY
Aol tis) ej&el A7I=Sic}h. Hayashi®”%H
WronskiS™, Overgaard$%-& LA EWo] I TA|
& WFo] YA F5E JANAY L } L,
Gruber3®& ZAEU] Y& AAAINA &
et Basigc. sekEe &4 49 vda3
AZA FFIAT BAEY FoqZdMe da
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— Abstract—

RELATIONSHIPS BETWEEN THE MANDIBLE AND THE FEMUR IN
OSTEOPOROSIS INDUCED BY OOPHORECTOMY AND EFFECT OF
PREVENTIONS BY CALCITONIN IN THE ALBINO RATS

Kyoung Cho, Jin Kim*, Moon-Kyu Chung
Dept. of Prosthodontics, School of Dentistry, Yonsei University
*Dept. of Oral Pathology, School of Dentistry, Yonses University

Osteoporosis, a well known metabolic bone disease, occurs due to imbalance of bone formings
and resorptions. In an attempt investigate if postmenopausal osteoporosis would have influence on
the mandible, histomorphometric analysis was performed in the mandible and the femur of the albino
rats. Osteoporosis was induced by bilateral oophorectomy. To determine the effect of calcitonin, calcito-
nin(Asahi Chemical Co. Japan) was injected in the oophorectomized rats.

The results were as follows :

1. The width of cortical bone of the femur was decreased in the oophorectomized group compared
to the normal control and calcitonin injected groups and the porosity of cortical bone of the femur
was increased in the oophorectomized group compared to the normal control and calcitonin injected
groups.

2. The osteoid tissue and resorption lacuna of the femur was increased in both oophorectomized
and calcitonin injected groups than the normal control group.

3. The width of cortical bone of the mandible was decreased in the oophorectomized group compared
to the normal control and calcitonin injected groups.

4. The porosity of cortical bone of the mandible was decreased in both oophorectomized and calcitonin
injected groups than the normal control group.

5. The relative volume of trabecular bone of the mandible was decreased in the oophorectomized
group compared to the normal control and calcitonin injected groups.

6. The osteoid tissue of the mandible was increased in the calcitonin injected group than the normal

" control and oophorectomized groups.

7. The resorption lacuna of the mandible was increased in both oophorectomized and calcitonin
injected groups, particularly in the oophorectomized group.

Key words - Osteoporosis, Mandible, Calcitonin, Bone resorption
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