bEEREALE 20174F7 BE23 %% 78  Chin J Osteoporos, July 2017,Vol 23, No. 7

884 Published online www. wanfangdate. com. cn__doi:10. 3969/j. issn. 1006-7108. 2017. 07. 010

- e -

PLIR TR XT T BB PRI KR B a0 A A B B4 8y
1%

¥4 kmed A EZH BN Bd Bk 4%
FEERCKEMEER/ L THMEERS SKASMER, T WM 110042

hE4#ES: R687.3 CERFRIAE: A X EHS: 1006-7108(2017) 07-0884-06

WE: BR IPMERREXT T BDRRB KRB RS R E BMEHREE. FE 45 N Wistar KRB 3 A IEHHFF
H(n=15) WA (n=15) HMEABIEIBTH(n =15), MR MEHM R MBAREIGITHRRHET | BBHRFER,
FEHEHRARBRBHKEH AT KMERDTTE, L8 w il Wistar HEHE K R 45 mp/kg B EHFEERE R, BIEHRREX
RAE, SERTE, S TR OER RIS T HE R X RAHARMIEEIT, 8 R RRE0.18 mg/(kg- ) I EBBRFE, B R
ABESHEERT BT HRFE 12 v, EFFAFHMSOBEAR AR KRERETN R, EEBRIE 12 w, HHEFE 450
3EARBHATERE ML, MIFLERUG,THBR 3 HRXERE BB ET Micro-CT 3\ REHMMALE S HHN 4
YAERIN EFT ESREMAXBREN. &8 28 2 wiHT  ERErARLEBSVENERFNROERE REEE
iR, MERTATYEIREE BAAFEN ERIBESHNESTHEMEA(P<0.05), AHENTEFRADE
RE(P>0.05), #it HPEMEEEREMAHMERROMEE, WERRRARNEAN B IREASHEEHAN ¥
HEBE , AT S0l AR B BB A AE SR AERT M T T o

REIR . UBRER T BB IR B RO 1 B BB E s B AR 1% B BGIRR

The effect of vanadium on bone mineral metabolism and bone microstructure in rats with type I
diabetes

PEI Yi, ZHANG Xiaojing, ZHENG Ke, WANG Wei, MU Shuai, XUE Feng, TENG Songling, FU Qin”

Department of Bone and Soft Tissue Surgery, Cancer Hospital of China Medical University, Liaoning Cancer Hospital & Instituie,
Shenyang 110042, China

Corresponding author;FU Qin, Email; fugincmu2h@ 126. com

Abstract: Objective The purpose of this study was to evaluate the effect of vanadium on bone microstructure and formation in
streptozotocin ( STZ) -induced diabetic rats. Methods Forty-five male Wistar rats were divided into three groups: normal control
group (n=15), high blood glucose group, and vanadium treatment group. Rats in high glucose and vanadium treatment groups
received 45 mg/Kg of STZ to establish the diabetic model. Rats in control group received normal saline. After modelling, rats in the
treatment group received 0. 18 mg/kg vanadium intragastrically for 12 weeks. Body weight was examined every week. At sacrifice,
the tibia and femur were subjected to micro computed tomography ( micro-CT), immunohistology, histomorphometry, mechanical
testing, and bone mineral content examination. Results After the 12-week treatment, theresult showed that vanadium relieved
high blood glucose status and increased body weight in diabetic rats. The average trabecular thickness, maximal loading, and bone
mineral content in the vanadium-treated rats were higher than those in control rats. However, calcium level did not increase.
Conclusion Vanadium decreases the blood glucose level in high-glucose rats and improves bone metabolism, trabecular bone
microstructure, and bone mechanics. It provides a newmethod for the treatment of diabetic osteoporosis.
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1 #MEE5FHE

1.1 #H

1.1.1 S£%sh¥ .45 H 2 A B4 Wistar KR, &
F(225+25) g, AP EER KR%FHYELEKF L
At

1.1.2 EFEFE . SIYRFHHAETEER KX ¥F3)
s o, HABEFFIERERE, 2R
(20 1) °C JBHE N 20% , BB B B 7 W 5 X &F B[]
1212, KRB HRKAK B, ENUERFETdE,#
ALHEARE,

1.1.3 254 .{rs IR £, YL#R L ( Betapharma A R
AR, b, HE).
1.1.4 T E{YEE: Micro-CT (SCANCO Medical AG,
Switzerland ) ; 5 X5 B ¥ B Y6 M 47 %8 15 7R % (Instron
Corporation , AM) ; B 3 & 300i £k %% 43 #T 1X ( Abbott
Diagnostics, Abbott Park, IL, USA); Microscope
(Olympus ) ; Zwick-Z010 4= ¥ 5 % % W {X ( 2010,
Zwick GmbH, Ulm) ,
L2 SEHIrk

45 LY Wistar K RGBEYL oy v 3 4. 3 B4
(n=15) EMBEA(n=15) . H ¥ + PLIBIF A
(n=15) B 5= M A  & A + PLETHRK
AT BB R R, X RA KRB S KIS A H
Hhok AR BA, L8 w it Wistar HE ¥ K W %
45 mg/kglh B SHEFE R A R, B /EHE KR K BER
R, SAEFE 3 K5 KT KE# KR M meE,
3 kM ¥E ¥ K F 13 mmol/L Jy ¥ FR N 1 #E AL T
o XRA{FES ABEK, REmEES ARG,
# 3 WILHEME < 13mmol/L, WA EEE R M., EH
I , 4 F & mBE + U677 AR PR R R AL
WBIT 8 R AR 0.18 mg/(kg-d) ST BB, B
RKBGE S B WRIT, 6 73858 12 wo XPHRA,
B IR T DAk B AR K E B AT X IR, SRR
12 w, B4 BIx 3 ARBRATERE M EN. B
FE 12 AEHRUE, FHR 3 ARREE REUH
47 micro-CT A3 41 SUIB A F KM A2 M Jy 54 T
BV SERN IFMESE S 8 FHRER.
L3 fflmH
1.3.1 Micro-CT: F| F} & X micro-CT ¥ ff A L 5 5h
e 2 & B 17 8 0 4 ¥t ( SCANCO Medical AG,
Switzerland ) , Wy & # B -F B KR, S 600 =,
J2JE 40 pm , B8 2o BB B T o B 43 B DX AR Rk
XY AEEAKN LT & 100 E#HTREL IS
SHENRERSET U AR E Bk BDRE
#1( bone volume, BV ) | %% W # & & & B (tissue
volume , TV ) | B & B 4r # (BV/TV) B /NRE K
( trabecular thickness, Tb. Th ), & N B JE] pR
( trabecular separation, Tb. Sp ). PN 3 |
( trabecular number,Tb. N) ,
1.3.2 BHALUESHE¥UESLH A 10% L
TRV Z B (EDTA) R & 545, Al E, 4
Ui, MR B MR LR EHS SN W KA
(Image-Pro 4. 0 analysis software ) XF 2 U A MW & 45
BHTAN. BNMIREERS wpn, HEHE 10 4
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Table 1 Biomechanical properties in each group

G Ultimate Stiffness Energy
roup load (N) (N/mm) absorption(mJ)
Control 79.36 +7.58 135.28 +14.39 31.18 +4.06
Diabetic 50.67£8.36" 113.66+18.18" 26.73:3.41"

Diab + vanadium 67.42£10.33°* 116.18 £21.58"  26.59 +4.63

WA R4, P <0.05, SEMMA LS, P <0.05,
F2 FHBTETEEN

Table 2 Bone mineral content in each group

Total bone Calcium
. Phosphoruscontent
Group mineralcontent (m y ) content
(mg) ¥ (mg/g)
Control 223.60 £7.20 56.90 £6.54 112.59 £7.61
Diabetic 185.12£9.67° 44,37 £3.16° 94.53+6.18 °
Diab + vanadium 186.79 £10.34*  55.65 +4.35* 91.56 +8.94"

WG BALE, " P<0.05, SR MBHLE,* P <0.05,
3 itig
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BYX(P<0.05),
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