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Abstract; Objective To investigate the correlation among early changes in bone metabolism and * Tem-MDP bone nuclear image ,
serum BGP, and BALP, and to focus on the importance of the value. Methods Rabbit osteoporosis model was established using
intramuscular injection of dexamethasone sodium phosphate (DX). Three groups were set up including Group A (normal control
group ) , Group B (osteoporosis group induced with DX injection , 2 mg/kg, b.i.w), and Group C ( bone mass loss group induced with
DX injection, 1 mg/kg, q.w). The time for the model establishment lasted for 8 weeks. *Tem-MDP bone nuclear image was taken
and histopathological examination was performed. Bone mineral density, serum BALP and BGP were detected. Semi-quantitative
detection of ROI in nuclear image was calculated by the ratio of L ;/S,, the femur head/S, , the knee/S,, and the femoral diaphysis/
Ss. T test and variance analysis were conducted among the groups using a SPSS 13.0 software. Results At the 7th week, obvious
wear and tear on the surface cartilage of the femoral head and bone destruction such as trabecular sparse and broken were observed in

Group B. Bone mineral density decreased significantly , while serum BALP and BGP increased , and the ROI ratio of * Tem-MDP
nuclear image also elevated (P <0.05). In Group C, the histopathological sections demonstrated slightly sparse trabecular only without
signs of bone destruction. The serum BGP and the ROI ratio of *Tem-MDP nuclear image increased (P <0.05), but no significant
changes of bone mineral density and serum BALP were observed (P >0.05), which proved the establishment of animal model was

successful. When comparing the results of Group B and Group C , all ROI ratios and BGP remained in same range except the ratio of
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the femoral diaphysis/S, increased in Group B, and significant difference of bone mineral density and serum BALP level was observed

(P<0.05). Conclusion According to the results of the animal experiment , when the ratios of L3/S, , the femur head/S, , the knee/

Sy in 99Tem-MDP nuclear image increase while the ratio of the femoral diaphysis /S, remains unchanged , it may indicate the stage of

bone mass loss, which is more valuable than serum BGP. This may provide reference for clinical prevention and intervention of the

early stage of osteoporosis.
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m H A#H(n=8) B#(n=8) C#l(n=8)
LM R (g/em’) 0.295 +0.014 0.240 £0.014 ** 0.287 +0.030*
L, H#EE (g/em’) 0.299 +0.019* 0.236 +0.014 ** 0.293 +0.045*
L% BALP(304201U/L) 13.300 +1.338 " 43.800 +6.596 ** 17.90 +6.484"%
L% BGP(0.5 —5.0ng/ml) 115.459 +14.334"° 168.849 +14.370 163.954 £34.643°
Ly FGT /R 1.432+£0.209 " ° 2.268 £0.343 " 2.482 £0.252°
TR Sk B R A 1.432 £0.174° 2.523 +0.337 " 2.241 £0.336°
5 A S SRR A 1.405 +0.185 "7 2.433+0.391" 2.203 £0.348°
e v B v R A 0.639 +0.105 * 0.785 +0.128 ** 0.657 +0.080*
5 4 FEAE SR IO T T4 2800. 100 +313. 861 2957.500 +458.719 2786. 800 +202. 746
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Fig.1 Pathological sections of bone tissue (A, B, C)

Group A. Normal control group: trabecula arranged regularly and equally ( HE staining, 10 x40). Group B. Osteoporosis group :

trabecula arranged obviously sparsely, broken, and unequally (HE staining, 10 x40). Group C. Bone mass loss group: trabecular

arranged regularly, slightly sparsely, but still equally (HE staining, 10 x40).
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Table 2 Variance analysis of * mTe-MDP bone imaging

WA F {8 P
5 4 FEMESRIBURUR 1 14T 0.773 P>0.05
Ly U/ A 41.061 P <0.01
JBEB Sk T/ A 37.410 P <0.01
W O SR/ A 28.329 P <0.01
JBR b Bt/ A 4.774 P <0.05

D (CH) SIEHE AR (A 4) Z ) 2542 .
B R B A U R B AR
(BB h B ) ROL L fE AN TE BGP 225 B & (P
<0.05) ; BHRHAN B (B 41) 5 A 4z m a2
SRS TR R A AFAE ] B 25 5 (P <0.05) 5 {H
A (CH) 5B BB A (B 41) Z[H
)25 0 R B AR (BRBCE Th B Ah) ROL G (E
FMTE BGP e AR (P >0.05) , WITEH 2% E
K& 8 B REE rh B RO FL(E AT BALP 28K HH &
(P<0.05),

3 itig

B T FARE 7F 88 1b B K0 % 9 R 1 = e B
b, H U ELRER NI R PR BT A I
B2 BRI S B | A S AR T T
PRI, & R AR T B 1A 12958 9 U AR 75 B0 3 A
TR RE DPREIRAS B B4, BT WL, X
SR I S FIBvA L B AR
IR Z” Tem-MDP H- 8 BAZ (hAE BAR) 72 A
AR A5 AR X 30 ) Oy 2t s D (B D B S5
M3% BGP . BALP fRAH G

HH A SURIHS DB IR L 2 A 25 5 S 1 38
TR — E B4 5 2 1 b T s 0 1
PR A | 2 30 Sk H5 EROUU B 192 5 2 Wy I ) 344, %
" Tem-MDP ‘515 A5 2 0k g J B A7 2H 41
PRSI, %2 B8 B 1550)” Tem-MDP & —Fp i
RETSCPEAZ 7" Te ARiCHIXURREN B L &) , e
B R ALK Tem-MDP 7EK 4 (94345, I



1164 T [ B BB AR A A

2013 4F 11 A% 19 %45 11 ] Chin J Osteoporos

November 2013, Vol 19, No. 11

REMS B | B B s WU 1 46 5 B 21 2L R D e AR
HSh A4k, I, Tem-MDP B84 545 i B e %
PRI B R BE A g B W T 2 Bof i A AR 1) B
R AT R AR I B R
LA B A E T A KA B A AE Il
1 BGP .BALP J&—F sl B 4845 , 768 85 I i it
SeHE L I TE BGP  BALP 897281k 5 i o fig
X, BGP 5 o8B 40 i 7% BRFR FE AH G, BALP 2 i 4
MRS, B AR BEmE KA A UTRR R AL A B BEIR ,
FITHAE" 0 NFe 1 AT, C 4, 50 By
B2, BALP BR8N B 5, (H BGP BV i LB & A%
b, SR AR ARG A — 2, BURTE % B A B
HHAEEYCE WAL, B DL, 78R 0B A =
iF, BGP A5k bk BALP RARE &, (H2, th Fhet
PR AT fES 51 BGP BALP MY 281k FFAEAR
Wi RE SN R TR A ek

AR P 5 45 R BN fEa W (C
), R ES RO AR (35 Bl 51
SR RIS BGP T, (A i 2 5 B 8
FEMTEIEREE, %R B B4R ROL H{E BGP
BALP #5385 i, 15 % BE i 20 2L HHR O 2 R IR,
X E B B A (B 4H) . B, 44% K" Tem-
MDP B85 BAZPERES 3 IEME Bk BT 558 4
FAMER ROI LA S (BB B RO L E IR A
FhEind) , ATRE B S, A BGP ISR A &
SC, AT R A TR B iR R S

[ & % x & ]

(1] Dharle, XIEAR AERE, B9, EHIGREE%[M]. Jb5,
R R LH R, 2012 (57 3 i) 1431432,

MA Jixiao, LIU Xiujie, HE Zuoxiang. Practical Climical Nuclear
Medicine[ M]. Beijing, Atomic energy Press, 2012 (3rd) :431-
432.

[2] ®EFEH,KZ, KW, % 2 Tem-MDP 1 BARE £ & M5

BRI ERIE NI — I 1], PERER 53T R
24,2013 ,33(2) :155.
ZHAO Chunlei, ZHANG Ying, LIU Hongbiao, et al. A case of
% Tem-MDP bone imaging showed multiple bone metastatic
manifestations of eosinophilic granuloma of bone [ J]. Chin J
Nucl Med Mol Imaging, 2013, 33(2) :155.

(3] Jasm, 2580, b, 45, Wl R BR8P B0 E Sk IR SE R Y
AR [T]. ARsRRAE, 2000,38(3) :212215.
ZHOU Qiang, LI Qihong, YANG Liu, et al. Changes of blood
vessels in glucocorticoid-induced avasular necrosis fo femoral
head in rabbits[ J]. Chinese Journal of Surgery, 2000, 38(3) :
212215.

[4] Wen Q, Mal L, A rabbit model of hormone-induced early

[10]

[11]

[12]

[15]

avascular necrosis of the femoral head. Biomed Environ Sci.
2008 ,0ct,21(5) : 398403.

FE, T, L% BRBRGREEEEXLRN
PRI R [T]. B BB A A K ,2009,15(8) :606-609.
GAO Kejia, YE Zhiwei, LI Wei, et al. The investigation of the
relationship between radionuclide bone scintigraphy and bone
mineral density by aninal study [ J]. Chin J Osteoporos, 2009,
15(8) :606 —609.

VG A B 0. s r R 2 B IR YT B
Gifs RIS BT R [T]. P EE B 2% &, 2007, 13
(11) :797-802.

WU Xiyu, WU xianping, LIAO Eryuan. Bone turnover markers
and bone mineral density monitoring therapy osteoporosis and
their relationship with fracture[ J]. Chin J Osteoporos, 2007, 13
(11):797-802.

TNE B, m L B B s v ARG T g (1],
B A% ,2008,22(6) 1417421,

WEI Xiaochun, DUAN Wangping, XIANG Chuan. Bone surgical
strategies for osteoporotic fracture [ J]. Pract Geriatr, 2008, 22
(6):417-421.

WG, B BB AL B T R A B IRR SR R (1] JE
il B2 2 51l IR ,2007,27 (10) :1088-1092.

HUANG Gongyi. Characteristics of osteoporosis—ralated fracture
and clinical study [ J]. Basic & Clinical Medicine, 2007, 27
(10) :10884092.

THEZ NUEJE R B YRS G PR A BB A E 19 R R
i RATF T HE R LD ] o [ B A A 7, 1997 ,3(2) 8184,
DING Guizhi, LIU Zhonghou, ZHOU Yong. Advances in basic
and clinical research on prevention and treatment of osteoporosis
with combined traditional chinese and western medicine [ J].
Chin J Osteo Poros, 1997, 3(2) :81-84.
Silverwood B. Building healthy bones[ J].
15(5) :2729.

Paediatr Nurs, 2003,

Watts NB. Bisphosphonate treatment of osteoporosis [ J]. Clin
Geriatr Med ,2003,19(2) :395414.

Nk, E g AT RS RAR (M), WL ksl ik,
2000:1243.

SUN Da. Radionuclide bone imaging[ M].
Press, 2000:1243.

Zhejiang University

Fogelman I, Bessent RG, Cohen HN, et al. Skeletal uptake of

diphosphonate method for prediction of post-menopausal
osteoporosis[ J |. Lancet,1980,2(8196) :667-670.

Blake GM, Park-Holohan SJ, Fogelman I, et al. Quantitative
studies of bone in postmenopausal women using (18 ) F-{luoride
and (99m) Tc-methylene diphosphonate[ J].J Nucl Med, 2002,
43(3) :338345.

SR G B R IE BRI S  F . B BRGNS S IR, K HR
AR AR ,2001,297-299.

GUO Shifu, LUO Xianzheng, QIU Guixing. Osteoporosis basic
and dinical aspects| M]. Tianjin Science and Technology press,
2001 :297299.

(YR B . 2013-0523)



B RBEEE 599 Ton DP BB&. BEE. BRnmmn HERSE .
B AT

= R, gy, MR, MENIL SREAE, CAL Jin,  GAO Kejia, YE Zhiwei,
MEI Xiaogang, ZHU Lvji
5 A AT ST X A BEBE, 3, 200002
i R A
ISTIC
LT 44 Chinese Journal of Osteoporosis
B0 - 2013 (11)

L. Lh 2 T2 fTAEHE SRR RS 2012

2. BAFH K8 XY 99 Tem MDPY W% B 22 B VAT He A8 R DL 13 E IR 'k A 2T — 1] 2013 (02)
3.l AR WM B BT S S B R SR SRR ) 1 B S DT S ] - AR SRR 2 2000 (03)

4.Wen Q;Mal L A rabbit model of hormone—induced early avascular necrosis of the femoral head

2008 (05)

B BN A I AR R R AR T B DGR I T DI T8 3] - o [ B AR 28 2009 (08)

6. ALV AT BT BRI 2 B VR B TR ML 5B AT 06 2R D8 300 - rh B TR 7k
2007 (11)

7o LN BT 1 PSR P T TSR A YT S D RIE 3] -5 AR 2008 (06)

8. B TR P T IR AR A SR T e DT830 - B a2 = 5 IR 2007 (10)

9. JREZ R JH B D s A 4 B A TR AAE K A L I R T e IR0 30T = o [ BB ik
1997 (02)

10. Silverwood B Building healthy bones 2003 (05)

11. Watts NB Bisphosphonate treatment of osteoporosis 2003 (02)

12, 90k HORPER R RIZ 2000

13. Fogelman T;Bessent RG;Cohen HN Skeletal uptake of diphosphonate method for prediction of post—

menopausal osteoporosis 1980 (8196)

14. Blake GM;Park-Holohan SJ;Fogelman I Quantitative studies of bone in postmenopausal women using

(18) F—fluoride and (99m)Tc-methylene diphosphonate 2002 (03)

15. FiEg s B BB - isiha LAl S R 2001

AR CEERL: http://d. wanfangdata. com. cn/Periodical zggzsszz201311011. aspx



http://d.wanfangdata.com.cn/Periodical_zggzsszz201311011.aspx
http://d.wanfangdata.com.cn/Periodical_zggzsszz201311011.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e7%91%be%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e5%85%8b%e5%8a%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%b6%e6%99%ba%e5%8d%ab%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%85%e5%b0%8f%e5%88%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e5%90%95%e4%bd%b6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAI+Jin%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Kejia%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YE+Zhiwei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MEI+Xiaogang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHU+Lvji%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%8a%e6%b5%b7%e5%b8%82%e9%bb%84%e6%b5%a6%e5%8c%ba%e4%b8%ad%e5%bf%83%e5%8c%bb%e9%99%a2%2c%e4%b8%8a%e6%b5%b7%2c200002%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%af%84%e6%99%93%3b%e5%88%98%e7%a7%80%e6%9d%b0%3b%e4%bd%95%e4%bd%9c%e7%a5%a5%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zggzsszz201311011%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%98%a5%e9%9b%b7%3b%e5%bc%a0%e8%8e%ba%3b%e5%88%98%e6%b4%aa%e5%bd%aa%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zggzsszz201311011%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%bc%ba%3b%e6%9d%8e%e8%b5%b7%e9%b8%bf%3b%e6%9d%a8%e6%9f%b3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zhwk200003016.aspx
http://c.wanfangdata.com.cn/periodical-zhwk.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wen+Q%3bMal+L%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zggzsszz201311011%5e4.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e5%85%8b%e5%8a%a0%3b%e5%8f%b6%e6%99%ba%e5%8d%ab%3b%e6%9d%8e%e4%bc%9f%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zggzsszz200908015.aspx
http://c.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bc%8d%e8%a5%bf%e7%be%bd%3b%e4%bc%8d%e8%b4%a4%e5%b9%b3%3b%e5%bb%96%e4%ba%8c%e5%85%83%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zggzsszz200711011.aspx
http://c.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%ab%e5%b0%8f%e6%98%a5%3b%e6%ae%b5%e7%8e%8b%e5%b9%b3%3b%e5%90%91%e5%b7%9d%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_sylnyx200806006.aspx
http://c.wanfangdata.com.cn/periodical-sylnyx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e5%85%ac%e6%80%a1%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jcyxylc200710002.aspx
http://c.wanfangdata.com.cn/periodical-jcyxylc.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%81%e6%a1%82%e8%8a%9d%3b%e5%88%98%e5%bf%a0%e5%8e%9a%3b%e5%91%a8%e5%8b%87%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_.aspx
http://c.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Silverwood+B%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zggzsszz201311011%5e10.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Watts+NB%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zggzsszz201311011%5e11.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e8%be%be%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zggzsszz201311011%5e12.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Fogelman+I%3bBessent+RG%3bCohen+HN%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zggzsszz201311011%5e13.aspx
http://d.wanfangdata.com.cn/ExternalResource-zggzsszz201311011%5e13.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Blake+GM%3bPark-Holohan+SJ%3bFogelman+I%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zggzsszz201311011%5e14.aspx
http://d.wanfangdata.com.cn/ExternalResource-zggzsszz201311011%5e14.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e4%b8%96%e7%bb%82%3b%e7%bd%97%e5%85%88%e6%ad%a3%3b%e9%82%b1%e8%b4%b5%e5%85%b4%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zggzsszz201311011%5e15.aspx
http://d.wanfangdata.com.cn/Periodical_zggzsszz201311011.aspx

