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BE: BY ZHEZZ+EERUENFTE ENAELETRAMERER, HET Micro-CT MEHEREWELEKAYH
¥ZRMXE, AE RAZEHEIUAERTFE, BA3«0.5FRFE 24 L LA RZE3 M EH: AG(EX$%4), B4
(B +BE4D), CARTFARYA), B4 HA¥E, UEMENEIHNLARFI, 12/, AEIHE A L -CHEH
B AERMEAELSHES EREEKNYBEEE(BMD) ;AW h e T . M B RMmRE I (F,,) MIBEXHERER
HEBRUE. R PIBUER 53 AR AT Micro-CT R E W R AL N RS AEBERB P REWLEHHITRE. £R HERRE
BIGER A, BB CHYH I BMD RAY A FHRTH, BEM CT MERLE/NRERSEHE G FHE ML, B &R — 8 E
HBHARAHAMBERRNETHEDE, it EZAXZEL +BERAREN TR AIREMNELRETHAMIYER HE
BEESINMARRAANEIBREDERNERANE AN R,
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The study of microstructure and mechanical properties of the lumbar vertebrae in glucocorticoid
and ovariectomy-induced osteoporotic sheep

CUI Yi, LI Jun, LU Sheng, WANG Yi, HE Xiaoging, XU Yongqing

Department of Orthopedic Surgery, Kunming General Hospital of Chengdu Military Command, Kunming 650032, China
Corresponding author; XU Yongqing, Email: xuyongqing_kunming@ 163. com

Abstract: Objective To establish osteoporotic lumbar vertebrae model in sheep using glucocorticoid injection and ovariectomy,
and to observe the changes of microstructure and mechanical properties and to study the relationship. Methods Twenty-four 3 +
0.5 years old adult sheep were randomly selected and divided into 3 groups: Group A ( OVX sheep group), Group B ( steroid-
treated OVX sheep group) , and Group C (sham group), with 8 sheep in each group. Observing time was 9 and 12 months after the
treatment. At each time point, several sheep in each group were killed. Bone mineral density (BMD) of the lumbar vertebrae,
biomechanics, and maximum axial pullout force and uniaxial compression were determined. Partial vertebrae were scanned using
micro-CT for observing the microstructure of the cancellous bone on different time points. Results With the time extension, BMD
and mechanic properties of sheep in group A and B decreased compared to those in group C. The microstructure of cancellous bone
appeared osteoporotic changes in group B compared to that in group A at micro-CT. Conclusion Osteoporosis sheep model can be
established effectively by the method of glucocorticoid injection and ovariectomy rapidly. In 9 months or 12 months the model is
ideal.
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1.4 BMD &1
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1.5 Micro-CT &1
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2.1 BMDJEZER(FEI1)

®1 AFMELA,B,C K HLFEHE BMD HEF R
Table 1 BMD of the lumbar vertebrae in group A, B, and C at different time points

I ] 2, HE A 4 BMD(g/cm?®) B 41 BMD(g/em?) C 41 BMD(g/cm?)
AH 8 1.08 +0.07* 1.04 £0.07¢ 1.04 0. 08°
91 A 0.92 £0,05*® 0.79 £0. 05 1.04 £0.08°"

1248 4 0.76 £0. 03> 0. 67 +£0. 04%>¢ 1.06 +0. 08°"

H"RAARMTAB,C &AL BMD H{H B, P >0.05;" P <0.05 VS [{— 4 ARH BMD $({# ;"% A,B,C £ 41418 BMD ¥ft&ER—
B ] A L2, P <0..055°P >0.05 VS K Hj C 41 BMD $({H;* /K 12 /A it BMD 5 9 4~ A Bt 6] BMD 9 bod .
Note,*P >0. 05, comparison of BMD among group A, B, and C hefore the operation;*P <0.05, BMD vs. same group before the operation;®P <

0.05, BMD between different groups at the same time point;°P >0.05, vs. BMD before the operation in group C;¢P <0. 05, BMD between 12 months

and 9 months.

ZRER:REA,B,C £A4[E BMD T i ¥
ER ARG HBEGEMMAAEE, 7E 9 4 HBfE
BT, A, B & 41 BMD #8 AR 4 5 T R 16.8% |
23.5% BEREER AEHEUFEE 12 AR
B S B, A,B &4 BMD ¥y 8R4 3 T B 25.5% .
32.8% AREER BEESIT¥E ;RN CAE
9,12 M ARFE A BMD 5ABI LB FEER, B4t
SRV 9,12 4B yF —BF B & BB e, B

A% AHK CH BMD FHEBHE,A 48 C 4 BMD
THRER FEEER BASITFENES 124
BrRE—HNM e, 12 S ArtE A, A, B4
BMD % 9 M H B BMD THHE AR EER B
BoitE L,

2.2 Micro-CT

2.2.1 B/ARMESEEHSEH(FK2)

%2 A,B.CHAXRFMESMEERTNREEGHSEUE

Table 2 Cancellous bone index in group A, B, and C at different time points

B S (H)
5reR B8 g
9 12
A Tb. th 10 0.53 +0.03*¢ 0.48 £0.05*¢
Tb. N 10 2. 17 £0. 08*° 1.85 0. 06*°
Tb. Sp 10 0.29 0. 04b<° 0.32 +0. 04>
BV/TV(% ) 10 55.32 £2.44° 49.49 +3,92°
B4 Tb. th 10 0. 49 +0. 0424 0.39 £0. 044
Tb. N 10 1.74 +0. 104 1.64 +0.09*¢
Tb. Sp 10 0.32 £0. 04> 0.37 £0. 06"
BV/TV(% ) 10 49.29 £3.32%¢ 49.59 + 3. 80
CH Th. th 10 0. 65 +0. 061 0.64 +0.07%¢
Tb. N 10 2.24 +0. 069 2.16 +0. 08*¢
Tb. Sp 10 0.26 +0.03>=° 0.27 +0. 05%=°
BV/TV(%) 10 66.61 +5.39%¢ 64.37 £4.68%¢

%R A,B,C SE AR AE, S SNRSEEHSH(Th. th Th. N BV/TV) AR E W, P <0.05;" &R A, B W4 Tb. Sp
fE R — oAl A - B g, P >0.05; %% A, B A C A/ Th. Sp £ R —aT Bl & L 898, P <0.05, KRR FMFELE £, B—ARFNRE
8] 25 #9581 (Tb. th ‘Tb. N BV/TV) BB 7] L 38, P < 0. 05 ;R n ARl (8] & -, [&]— 4 3 Th. Sp (B 1 th ¢, P > 0. 05

Note, *P <0. 05, comparison of Tb. th, Tb. N, and BV/TV in group A, B, and C at the same time point;*P >0. 05, comparison of Tb. Sp between

group A and B at the same time point; P <0. 05, comparison of Th. Sp among group A, B, and C;4P <0. 05, comparison of Th. th, Th. N, and BV/TV

in the same group at different time points;°P >0. 05, comparison of Tb. Sp in the same group at different time points.

%%iﬁ(:A,B,C %gﬂﬁﬁﬁﬁjl‘m}ﬁ,ﬁgﬁrﬁl
B/NREREWSE(Th. th Th. N.BV/TV) H H H.
BYAFRREER BAEHFEGABRHALE

Fl—BfE 5, %4 Th.Sp HELBEARAREE
S ARAGUHEEGABHAS CHER -
Bl A LB Th. Sp, AR EFEF , BARITERE I &
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L BRERE AN RGN AR ES SR
ZREAMEAE FAEBEEREFZBAEELE
AR HFEHRAKRENERERNEE—~FRE
KERE™™, S5EENSERFHOHRS
R RTFHEBIARES OV FEET R
4F OP A (HH LHAHE N 27 1 L EA T
BB R LT

i B8 A Sk 8 — BOA R P BRI
SRR , FTAR SE BB 0 AR T 8 R T A LA
B IR B B IR0 75 5T T 40 P AR B 4 A 4 A TG 4 B T
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FEERGEYEBEAZREMEAME, LA
5 i IR b4 22 Lo R B R R T R B AR

EYZHREMHHAKE B, Ri—BHEE
By HERAHEE BRECRREZHTEF
FREL BEFILFERAEZELCEEIANA BEE
KHEREWERTY MRAELEAHENT
B, AN ERREL L, T HEEE R
BMECAAN, BRERMESHEEAE™ . Bk,
KA OVX EABMENFEBE LB RBENSIYEA,
AR At g s, T A B R B E R R
ELRURAOVX EAMEERENBEFEREE
IR A o

Schorlemmer 2% 347 OVX JS B X 8T
SHH 3 J (0. 45mg/kg/K)6 NAE R, KT
ERBMMRENERBEERS KRENEEED
EREAG1 ERMEENA R R E &R BMD fl &
BHRIEDBTHT 38% 34% F155% ., AT, 0AE
MREAELEX OVX FRE 10 AN HAER
B, HFEZEFRE6 A, BRITET OVXARJE
BEBERERFLFEZ NS E T R M
HOEREELERERBEIRGEE I RE 124
A,

ALRGHNRAEH + BEBRINTERLSE
FHEGR B BB AME R 3 a3 7 K [ B[] A B R, B
IR BLRERT B fY ZEK , A 26 & B ZH & BMD R 445
FEBHE AT, €9 NHAREAR,A,B &4
BMD ¥ AR B4+ 5 F % 16.8% 23.5% 76 12 I A
Bf[E] &5 BF, A, B £ 4 BMD ¥y 8 R a1 4 5 T B
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Micro-CT A Hfiile BR £ —Fh e #E 9 IE B A%
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