ZERTZE 55(2) 1 92-100, 2022 92
DOI : 10.6991/ITLR.202206_55(2).0002

}'@% G[W_‘gf;;}% “ﬁﬁfffﬂfrf'ﬁﬂ%”*ﬁ@‘i g ?E#}%]iﬁfi\‘ (1)

ey Y s Y BERER Y BRI

WefFEEE : 110429 A 10 H 5 #2HB : 1ITLF6 H2H

W B

EEBHZERY E B Ry HE F R R YL BB B 52 E (osteoporosis) BlH5 =X DU i 5 A Hifm 2 - 1% S 52t B n i
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FUH & (osteointegration) HYEERENY) (Mori et al., 1997; Southard et al., 2000; Cao et al., 2004) - iR 15 Lo B (8
o BB FRFREME T (rabbit osteoporosis) ST A WL B E T (Mori et al., 1997; Castafieda et al., 2008;
Wanderman et al., 2018) » ¥JLLUNEHERS: (ovariectomy, OVX) T a FHE o f7/E 82 (glucocorticoid) BEEI FH KRR 2=
(parathyroid hormone) ST LANIZR B E B FAEAVIZ R - $FEE AR EIRCEE - {2 B A= UE & a5 77 2y L35
(Permuy et al., 2019) -
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&5 1.36%) - OVX 4H55 0L 36 575 41 5%k 1 0 1 RS EIRERE N > 2 1% ek 41 58563k © 1 SHAM
4HAT R TR FEERET 36 9Pk o FIE 4 8 2 1l TON SRR 0T (B 1) -

Breeding rabbit diet

| SHAM operation Hind tibia sampling
SHAM : :
4 week - — 10 week
Ovariectomy operation Hind tibia sampling
OVX ! !

Low calcium diet

50% Breeding rabbit diet
50% Low calcium diet

I RERRS R P ik -
Fig. 1. Experimental processes of rabbit osteoporosis study.
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DARGSHARE = AR B O &  SefE T BN E R 14 om B LMSHEEEINE TS - S —& 16 em
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mL/kg ) 5 [FERFEIZSEREBUKIBY » B2 PR E RILAFL B MRS ORGSR (30 — S0 mL/ & ) #{THnK - SHAM 4H{E#
1T KRR VI GA il 1% 48 i R AT UN SRR -
IV. FSE B LACEE
B 4 Atk - aREEISER 2 OVX 4H Rz —/#% 36 55kt 2 SHAM 4H R S AMNE - 483 i 14 7 » DlEd
Rl bl ReE L -
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OVX 4HfFRUN SR 1% 10 48 » Hi[E] SHAM 4HAY R & T AL 2SR - ZIFRIEHEE AL » HUT RSB A
10% tEEMORE - FHRETHT -
VL ke E RS ET &R & (micro computed tomography, micro CT) 4347
DI e g R )R 5 UM I oK R B RSB g i3 (SkyScan1076, Burker, Germany) 2 X- JELL 1/ 18 pm Y
R AR R T - SO HREE - P LB RS (NRecon Reconstruction J7 dataviewer) f4f5E 3D G &l R 1%
HIB A B s R Y [ 152
VIL 5 & X B UHIZE #E (dual energy x-ray absorptiometry, DXA) 4747
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VIL 4045 B2 4L /Y934 (hematoxylin/eosin staining)
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HEHE 75 (0.162 1 0.028 vs. 0.248 +0.032, P < 0.05) » H OVX 4H 1Y 15 1% BB IS 5 BMD 7, 853 (K 7% SHAM 41
(0.174 £ 0.005 vs. 0.371 £ 0.013, P < 0.05) - | _EH&5R1GH OVX 4H % 2 FE 1 BRAC-E 7Y BMD {£ OVX Figi& Lt
SHAM 418’V 747 34.7% > ifif OVX 4% 2 A 1&RRECE 2 BMD £ OVX Fiit&LL SHAM 4/ T 53% o ffig
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S A 4H A 2004 T HERRAEREAEAYETE iy BMD FRIEH FFES (R 20 MK 2.5 {EAEAE R 2= (standard deviation,
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2. SHAM 4K OVX &HAEmE 14 HIAREPIEEEELIEE (n =3 /41) WE AR OVX dHAVESE AL U SHER
Filith | — 2 EABE TR (P < 0.05) » 10 EEMSERNL - HHE 0 BIE » 7 SHAM 41,
BT A ¢ A IR

Fig. 2. Average body weight of the rabbits in SHAM and OVX groups through 14-wk experimental period (n = 3/group). As
shown in the figure, the weight of the OVX group decreased significantly after 1-2 weeks after the OVX operation,
and the weight recovered after 10 weeks, and exceeded the weight of the Oth week. The body weight of the SHAM
group did not change significantly during the test period.

SHAM: SHAM-surgery group, OVX: ovariectomized group.
"means P < 0.05.

SHAM 0346-02 OVX-0338-08

3. ALPERIE % SHAM 2K OVX 4H/NIBAEE FI A micro CT #E{T 3D pltfQ&iiR - LB Rttt - & Rt -
Fig. 3. The micro CT image of the hind tibia from the New Zealand White rabbits in SHAM and the OVX groups. The
picture above is a longitudinal section, and the picture below is a transverse section.
SHAM: sham-surgery group, OVX: ovariectomized group

IV. SR LA s AT
TRIB RIS E KEE - B/K ~ A A - P F 7% DL hematoxylin/eosin 2% 5§85 6y 145 SR 41 [E 5 B » BHER
OVX 4LAY G P BRI B/ VI 246 (] SA BT ) WO ELARLL SHAM 4K « ME— S HOAKIME 5B K 5C » 7H,
OVX 4[5 /]\EE ( bone trabecula » F7E ) L SHAM 4HAVHHEESEAT ~ REpasgs A ELEE SHAM 4HFRET - 1S e B4 4R
TSR  BERGEA OVX A1HPE R R TESCBIN SRR SLARAR ST RN R 1 - MG A SR B
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4. FIF DXA {EHIEL#z SHAM 4081 OVX 4HARTE I H RIRFUSH L - BB E A% EA%R > OVX
4H B S B SHAM 4H (P < 0.05) ©

Fig 4. Comparison of bone mineral density of the hind legs of the New Zealand White rabbits in SHAM and the OVX
groups by using DXA. The figure shows that whether it is the left hind limb or the right hind limb, the bone density of
the OVX group is significantly lower than that of the SHAM group.

SHAM: sham-surgery group, OVX: ovariectomized group, DXA: dual energy x-ray absorptiometry.

S

R THEIRRAE - GBI G - CRYISIES S BIE T imiE RN SRS N E R -
—HIPE > SR E @AY (modeling) #ITHEE IR R - BE—EERUERYE#ER A L3 LSRR B3
R USHIEBRE - 5 EEY (remodeling) HYZHREE ST E A - WA e [Rl—ZE M L BV EE B IRUATIZEE - BB UL
EM ARG B SIS > T EEET BRI - SIRRE - BREARBEE o BRI AR
PREFAL o] LA 28 T i Y SR Al R E A PR B VIR e ) A S A AKE T (Yan et al., 2018) -

(5A)

SHAM ovX

medal condye

¥
M |ax

5. SHAM %k OVX 4HPHRI H RIS E V) 7 DIHA B aE R -
S(A) HIZREASE UIR o] & OVX S 2 Ia =0 IVE 24 (78R ) < ELACHHRAEE SHAM 4K -
Fig. 5. The histochemical staining of the hind tibia slices of the New Zealand rabbits in SHAM and OVX groups.

5(A) From the tibia section of the hind leg, it can be seen that the diameter of the Ha-tube system(arrow)in the OVX
group is significantly larger than that in the SHAM group.
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- SHAM SL0346-0801 OVX 0L0389-0601
" P ,'. > o
40 x
REES YREE
\
100 x
(50)
40 x
100 x

5. SHAM 4z OVX dHPH R 5 RIZHRAL S U1 7 DISHER LERL LSS - (48)

5(B) BUKE] 40 (5 A OVX S 8/ VR (JTHERS ) HIFARE SHAM 4HAH > HFEIFREON > ELlehfi -
5(C) I 5 SHAM &HE /IR (THERL ) IEFERER - OVX &HE /RS H A5 RERANY -

Fig. 5. The histochemical staining of the hind tibia slices of the New Zealand rabbits in SHAM and OVX groups. (continued)
5(B) Magnified to 40 times, it can be seen that the trabecula (square) of the OVX group is obviously thinner than that
of the SHAM group, and the gap is larger and sparse.

5(C) It can be seen that the trabecular bone (square) in the SHAM group is thicker, and the trabecular bone in the
OVX group is thinner and loose in structure.

- B RS G/ V& B % (Haversian remodeling) 3475 @ H A B 25 BR R P& ES (Gilsanz ef al., 1988) »
5CHi Baofeng et al. (2010) $5 AR A% DAREERUNELEEEE > 10 281% iR & L5 [#EBH SR BMD [#{K ; Turner (2001)
EEREHNEREREETEERRES SR R TE2RENEEY - REFEEEIRNEERNHE - LRl
Dai et al. (2015) /58 H K2 HAK A R AETTE R I EREER - J2FHHEMERE - Fi7 150 Xi% - RAVE#E BMD



£my  BRIAE  BTEME BarA 98

EE¥F BRI T 14% > BB S A4 B B SRR ER - (ERERF R - SR SE5T 2 M BA BT 72 18 & (e DARGE HT 88 F BB R
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Abstract

The purpose of this study was to establish an animal model for osteoporosis in rabbits to simulate osteoporosis occurred
in postmenopausal women, with subsequent drug trial supplied. Adult female New Zealand White rabbits were randomly
divided into an ovariectomized (OVX) group and a sham-surgery (sham) group as the control group. The OVX group was
fed with low calcium (0.68%) diet while the sham group was given with normal (1.36% Ca) rabbit diet for 10 weeks. The
3D microstructure visualization, bone mineral density (BMD), and histopathological evaluation of the hind tibia of sham
and OVX groups were analyzed by micro computed tomography (micro CT), dual-energy x-ray absorptiometry (DXA),
and hematoxylin/eosin staining accordingly. The BMD of the left and right hind tibia in the OVX group was 0.162 £ 0.028
and 0.174 £ 0.005 g/cm’, respectively, and both were significantly lower than those in the sham group of 0.248 £ 0.032 and
0.371 £0.013 g/ecm’ (P < 0.05). On the other hand, the results in histopathological examination of the hind tibia showed a
bigger diameter of Haversian system and the significantly thinner bone trabecular structure was found in the OVX group than
that in the sham group. In conclusion, the animal model for osteoporosis in rabbits model induced by OVX and lower Ca diet

was successfully established.
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