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Quantitative Evaluationof Bone Mineral Density of Rat Femur by Using DEXA
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Department of Radiology, Nagasaki University School of Medicine
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BMD of rats was measured by using a collimator for small animals and HRSM-1 (high resolution
scan module). There was a good correlation between obtained BMD and the known mineral content of
hydroxyapatite phantoms. The presence of soft tissue and the positioning of bone did not affect BMD
and BMC. There was also a good correlation between BMC and the total calcium by chemical analysis.

This study confirmed high precision and accuracy of the rat femur BMD measurement.
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Dual energy X-ray absorptiometry (DEXA)
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Fig. 1 Obtained BMD and BMC value versus the known mineral content of

hydroxyapatite phantom

N~ P74 (HA) (RRIZETEH)
ZI5EEORE T H* VBIFICBA LAY
77 b aREALLE, KEEZWKY (Kyoto
Wister Rat), SHR(spontaneously hypertensive
rat), SHRSP (stroke prone SHR) D 3D 5 o
kX b ERE LT,
#w R

1) HAZ7 7> b BE X HIEE (Fig. 1

HA €6 &118.52mg/cm* T HIER AL T T H
hEIZET&Eindotz, L L277.27~1,229.82
mg/cm* D FE TR 5 BEFORIE LA EH R
0.01%LLFTHh, 77V aeBELATELE
BMD & o HHBIRE L r=0.9987 (Y=0.780X +
17.485) THot, BMC & o MBI R B 3 r=
0.9920 (Y=0.970X—55.944) TH -7z,

2) 7v P XBRENEES

SEDORNRDT v FSEMFHEHA LI, F0ORH
aRix SHRSP 36:85# (334g), WKY 36:38# (345
2), WKY 36:81# (348g), WKY 38:8# (353g),
SHR 368 (382g) TH Y, ThEFhI b 54KD
KEEE % HER B X UBSHHMOMSHRE 2 HE L
TORRETELD L7, BRI O 38 LiciRRg &,
BB B L 2 o0 Ricb 2 ¥+ VA (B
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Table 1 Comparison between BMD and BMC
under different conditions, and total calcium

measured by chemical analysis

' total

RAT e @ @ o
1 1.8869  0.4786  0.2536

SP36w3d 2 1.9126  0.4760  0.2489  0.162
(334g) 3 1.9207  0.4820  0.2509
%CV  0.0208  0.0006  0.0004
1 1.8589 0.4945 0.2660

WKY 36w 3 19607 05017 02559  0.167
(3458) 5 1.8420  0.4974  0.2700
%CV  0.2749  0.0009  0.0035
1 1.8973 0.4735 0.2496

WKY, 36w 5 1032 04767 02470 0.7
(348g) 3 1.915  0.4771  0.2491
%CV  0.0181  0.0003  0.0001
1 2.0674  0.5240  0.2535

WEY, 38W 5 Lo61 05217 02037 0.181
(353g) 3 1.8830 0.5239 0.2782
%CV  0.6728  0.0001  0.0115
1 2.26T0  0.5796  0.2557

SHR 36w & 2 2.0927 0.5720 0.2733 0.201
(382g) 3 2.0840 0.5789 0.2778
%CV  0.7105  0.0012  0.0091

1 * with soft tissure
2 ! parallel scan
3 oblique scan
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OALENAF + v HF LTI 2846 « #F30E
fdIzle 5HE) TrhEh5ETFOHZEL, A
EEEET v P REBEOBAI LYY AR EEEL
7z (Table 1), F—KBBRE %R CRETCHEL -
5 BORIEEDEEBRIZ0.01%BUTTH o7, &
KEEEARLB I oOREBTRIELL & EDFY
BMD, BMC D %CV 13540.01% T » 7o, #fE
i, Brarv e agE BMC &0
Y=0.358X—0.011 (r=0.949) oBiFE»ZED L
fz,
z %

B 5™, microdensitometry 5%
BREBYOE O X HREBTOEBERY TV,
RHESoFEFIAEHECEEY S 2, AR
EOBEROMBICYL » THEEIEECERHT
BEMELTVA, SEOEEDLOKT,
DEXA ¥ Tk 7 » F KR FOBRBEROME, &
YUAF v vEFOROMEGHRIFBIC b
W LDHERTE, 77V b ADAL FRrF
TA2A VEEELAEHEOHBEEIREF TS

o -
Far

DEXA BBt X % 7 » b KERE & o= EEIFHE

H, chemical analysis TRDIHEH L 7 AH
(g) & #IGE L7z BMC(g) & 0B IIRIF TH -
fo. SEIDERER X /B TOREEEOHE
SRR I WD T, ERBWT AV BREo
PRCERTE R LB LA LT,
fek Z OB TAV I QDR-10006, HEEA 7+ v 2k
ek DAV LE L, FREBhGeEEELL
BB AR RSN E KER A RS
¥,
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