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Optimal site for DXA to detect bone mineral density in diabetic osteoporosis rats
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Abstract: Objective To observe the time-dependent changes of bone mineral density (BMD) in different parts of rats with diabetic
osteoporosis, and to explore the best site for dual-energy X-ray absorptiometry (DXA) measurement of BMD in rats with diabetic
osteoporosis. Methods Thirty female Sprague-Dawley rats aged 3 months without specific pathogens were randomly divided
into control group and type I diabetes mellitus (T1DM) group, with 15 rats in each group. The rats in control group received no
treatment, while those in T1DM group was injected intraperitoneally with 50 mg/kg streptozotocin once to establish T1DM rat
models. DXA was used to measure the BMD of the whole body and regions of interest once a month. Three months later, the
rats were killed and the BMD of the lumbar, femur and other regions was measured in vitro. Results Compared with the control
group, the T1DM group showed that the BMD in each segment of the lumbar and the femur was significantly decreased with
time. Compared with in vitro BMD, the BMD of lumbar L2-L5 and distal femur in TIDM rats was the most stable, while the
in vivo BMD and in vitro BMD of lumbar L1 and L6 showed significant differences. Conclusion Lumbar L2-L5 and distal femur
were the optimal sites for DXA to detect BMD in rats with T1DM osteoporosis.
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#5311 BMD, DXA Ml 545 B2 R, 29 10 min B
FISE R A A A ARG S R i A
PR HAE G R AR rh A3 20 iz BN H o A 5838 i
w7 [ BB JR9% (Type | Diabetes Mellitus, TIDM)
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4 180~220 g, i AV BRI e 24 M B A5
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2014-0006-152, FrlFE T H A B OB i 5 8 4 52
Y BRSO A 38 IR (21~25 C)
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YIRS 5 25 )
1.2 SKI6 F B AR F
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FIEAG REAS KGN , F: 2% 1 BMD X A 45 19/ 314 BMD
A3 W RE S ER A 53 BT T AR B RA B8 8 | 45 SRR X 1Y)
BMDH, Horfr, BB 4% =555 00 8 B i o v KB
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1.4 Git=%FH%E

A SRR A FH SPSS 22.0 Gtk 74551t
SERbPR TR BT 22 R . ALINREARYY
R ST AR A6, 21 1R) 25 SR R 07
ZE0HT AT 255 AL IRIR FH LSD K 56 5 7 25 A5
IR FH weleh A 1E J5 80 25 508 o 4110 2K H Dunnett's
TZERK ., P<0.05 K R~EFAZITFEL.

2.1 TIDMASXMRBAXRERETNHIER

TIDM AR F = TR 5, 0~1 JE 9 25 S5 e 5e it
2 X, H 2~12 JE 4 T1DM 244 J5 5 B A ) 1R
4, HEFA G2 L (P<0.05) , FEAEHE L& 1,

#1 T1DM 871 Control A X R i REL L IER
(xxs 5 g)
Tab.1 Body weight changes of TIDM and Control
rats (Mean+SD, g )

Time/week Control T1DM

0 200.4+10.5 199.3+12.1
1 220.2+9.0 202.4+12.2
2 243.1+11.9 211.9+9.0%*
3 258.0+11.5 212.849.8*
4 261.6£12.2 213.6+9.3*
6 265.4+12.1 215.0+10.8%
8 295.9+14.3 221.3+9.9*
12 315.7£13.6 231.8+9.6*

TIDM: Type | diabetes mellitus; Compared with
control group, *P<0.05
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2.2 BMD#EHRENIFR

1 A6 BMD K I 25 5 2 B, 55 % BT AH L
TIDM ZfEHELL LS L6 A BMD K [ch b i35, IEHE 4
B{BMD R ; BE BMD R LA OB 2B N
B3 e A R L O IS Do N RRIAE (62) 0 2 A
TE VR BMD A5 45 5 0 22 B, 5 x5 REZHAH L, TIDM 21
JEHELLLS (L6 1) BMD | Fff kit % , L3 \L4 ) BMD
A S5 B BMD R R LUAT B T O e R
oA BB 3O AZE Uity BRI (36 3) . 3 A fEMA
BMD Kl 25 5 01, 5 %) BRZH AR He , T1DM 21 A LA

L4 L6 /Y BMD T R ok B 3, A 42 B2 BMD TRl
BN ; B BMD I R A A BBz o e Ry
HAK BT HUBCNIA R (£ 4), 3 HAREIABMD K
25 R, 5 X LA EE , TIDM 4 EMELLL1-LS
Wt hy 35, IEAEABE BMD R (%5), i TIDM
243 H7E1ABMD 5 3 H 2R 2514 BMD B} FL AT ECAE:
L1.L6 7E4A BMD Fil 5 {& BMD A 2245k, H A 583
Sp2E St A AT R U i fE R BMD 5 & BMD AH 2
WK, HEA GuiT2 255 s IEHE L2-L5 A Ae A g0
Uit BMD fie hAa s (K1) .

Fz2 1BERDXA LR ( 7+, n=15, g/em’)
Tab.2 In vivo dual-energy X—-ray absorptiometry (DXA) measurements in the first month (Mean+SD, n=15, g/cm*)

Region of interest Control T1DM Decline rate/%
The whole body 0.185+0.003 0.185+0.003 0.120
Left femur (ZQ) 0.254+0.003 0.233+0.002* 8.346
Left middle femur (ZZ) 0.259+0.005 0.244+0.006* 5.521
Right middle femur (YZ) 0.260+0.005 0.229+0.003* 12.175
Right femur (YQ) 0.281+0.007 0.2260.004* 19.679
Left proximal femur (ZJ) 0.250+0.007 0.207+0.005* 17.192
Left femur distal (ZY) 0.264+0.009 0.233+0.004* 11.598
Right proximal femur (YJ) 0.256+0.006 0.208+0.004* 18.734
Right femur distal (YY) 0.264+0.005 0.224+0.005* 15.107
Lumbar segments (YZQ) 0.195+0.016 0.159+0.005* 18.819
L6 0.224+0.006 0.159+0.005* 29.284
L5 0.211x0.011 0.163+0.005* 22.872
L4 0.205+0.014 0.167+0.004* 18.487
L3 0.186+0.012 0.156+0.008* 16.173
L2 0.166+0.005 0.146+0.009* 11.636
L1 0.162+0.003 0.144+0.013* 10.835

Compared with control group, *P<0.05
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3 2AEMDXAFEER (x5, n=15, glem®)

Tab.3 In vivo DXA measurements in the second month (Mean+SD, n=15, g/cm’)

The whole body 0.190+0.010 0.173+0.004* 8.852

Left middle femur (Z2Z) 0.265+0.009 0.244+0.006* 8.080

Right femur (YQ) 0.283+0.011 0.216+0.005* 23.792

Left femur distal (ZY) 0.267+0.015 0.218+0.004* 18.203

Right femur distal (YY) 0.265+0.007 0.203+0.003* 23.248

L6 0.227+0.015 0.155+0.004* 31.409

L4 0.205+0.020 0.157+0.005* 23.233

L2 0.164+0.003 0.138+0.012* 15.970

Compared with control group, *P<0.05

<4 3AEMDXA LR (x5, n=15, g/em®)
Tab.4 In vivo DXA measurements in the third month (Mean+SD, n=15, g/cm’)

The whole body 0.202+0.004 0.156+0.002* 23.080

Left middle femur (Z2Z) 0.287+0.011 0.228+0.004* 20.765

Right femur (YQ) 0.294+0.014 0.205+0.012* 30.238

Left femur distal (ZY) 0.296+0.012 0.177+0.006* 40.183

Right femur distal (YY) 0.290+0.016 0.161+0.006* 44328

L6 0.249+0.006 0.159+0.004* 36.115

L4 0.256+0.003 0.152+0.004* 40.545

L2 0.176+0.012 0.133+0.003* 24.116

Compared with control group, *P<0.05
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#5 3BBEDXAFAMER(7+s, n=15, g/em®)
Tab.5 In vitro DXA measurements in the third month (Mean+SD, n=15, g/cm’)

Region of interest Control T1DM Decline rate/%
Left femur (ZQ) 0.256+0.006 0.225+0.003* 12.156
Left middle femur (ZZ) 0.233+0.015 0.177+0.004* 24.331
Right middle femur (YZ) 0.215+0.015 0.185+0.002* 13.854
Right femur (YQ) 0.254+0.008 0.190+0.003* 25.240
Left proximal femur (ZJ) 0.293+0.020 0.176+0.003* 39.997
Left femur distal (ZY) 0.278+0.013 0.155+0.002* 44.185
Right proximal femur (YJ) 0.267+0.016 0.148+0.003* 44.722
Right femur distal (YY) 0.254+0.009 0.183+0.005%* 28.646
Lumbar segments (YZQ) 0.251+0.008 0.168+0.005* 33.286
L6 0.334+0.010 0.272+0.011* 18.702
LS 0.320+0.015 0.191+0.011* 40.279
L4 0.296+0.016 0.188+0.013* 36.603
L3 0.278+0.015 0.183+0.010* 34315
L2 0.270+0.014 0.171+0.011* 36.562
L1 0.264+0.011 0.166+0.009* 36.963

Compared with control group, *P<0.05
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E1 1.2.3 B7EAHK 3 AEABMD 45 R (g/em’)
Fig.1 In vivo bone mineral density (BMD) in the first, second and
third month and ir vifro BMD in 3 third month (g/cm®)
1Z: In vivo BMD in the first month; 2Z: In vivo BMD in the second month;
3Z: In vivo BMD in the third month; 3L: In vitro BMD in the third month
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