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The aim of this study was to detect longitudinal alterations on lumbar vertebral trabecular bone
quality (microarchitecture and degree of mineralization) and bone mineral density (BMD) during
pregnancy. Virginal eighteen mice were used. Then, twelve mice were mated. Mice lumbar
vertebrae were scanned before mate, at 7 days of pregnancy (early pregnancy, 6 mice) and
immediately after delivery (late pregnancy, 6 mice) by using in-vivo micro-computed tomography.
Structural parameters, degree of mineralization and BMD were measured. During early
pregnancy, there were no significant alterations on structural parameters, degree of
mineralization and BMD. At late pregnancy, Th.Th (11.8%) and BMD (12.7%) were significantly
decreased and Tb.N (6.3%), Tb.Pf (43.0%) and BS/BV (15.1%) were significantly increased
{p<0.05). Additionally, the lower degree of mineralization was increased, although, the higher
degree of mineralization was decreased. These results indicated that the quality and BMD might
be not affected during early pregnancy. At late pregnancy, however the bone quality and BMD
were likely to be negatively affected.
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7t & F = (bone mineral)®] WH3lol| tiE I+
qME AFeitt g8 AHE HATH Shape et
al.(2003)2 BMC (bone mineral content)7} 41713k
Z7A803 B1 2 ot To et al.(2003)2
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(quantitative micrography, M), B#a Fkad A
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10 % 47 Institute of Cancer Research (ICR)
# 18 v E AMgEsgley Aoz 6 vied 3
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(first trimester)d] W3E B7] 93 F: PREG], ¢
AL 7] (late pregnancy)®] WIE Bl ¢ I
PREG2). HAlA71e] W& 29 WsE »Y] 93
o AZIER {9} o] & i ol I
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Table 1 Schema of the present study and p CT scanning

day 0 day7  day 2l Effects
Barl
PREGI = uCT  uCT ; ay
pregnancy
L
PREG2 | uCT ; uCT ate
pregnancy
WT uCTt nCT pCT -

22 A U ojMESEHIALE #Y

7t AETe YA A(day 0)F FAF F 7 &

(day 7), 4 FE(dasy 21} A F wlAgEE
FA2EE o] g3t FHe 3 W HFg 4 W FHF
2 35um 9 SIAEE Fdsdrh(Table 1). FGA
AALL  65ky, BAFE 153pA, =EALE

632ms 2 RS H 05mm Al ZHE ARSI
ZGA AdA FA AHE Has 7] Askd
A B (Shutter)E AH&-3F31th.

AR U mAgSEGALES ol 85t &3
A= ¥ BMD FAA & A3 ZF(beam
hardening effect)E& TAAZ|E FHo] 7M1 43

oh 2 ojo] wlel B AFeME FE 29 4 o
A A7 (Reconstructiom) ] A F2AM) FHEE 29
A= A M(flat-field correction) FHEH H& Fs
WA AE olEeH] A& BI EHE 2YHY

D}_.M,ls
2.3 *=H mznlg, 23 3= % BMD &3

AuEd HATE BRE AFHo= Fris
7] 918kl 723 sebo]E(structural parameters)E
CT-AN 1.9(SKYSCAN N.V,, Belgium)2 ©] &3} +
sHgiTh

&% (metric) T£23F I EHEN BV/TV
{bone volume fraction, %), BS/BV (bone surface to volume,
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Table 2 Structural parameters and BMD: mean+standard deviation

BV/TV (%) BS/BV (1/mm) Tb.Th (mm) Tb.Sp (mm)
PREG PREG WT |PREG PREG WT |PREG PREG WT |PREG PREG WT
day 0 63.70  71.00 6859 | 1935 1672 17.12 | 020 0.23 0.22 0.22 0.20 0.22
+6.8 45.03 +9.76 | +32  £1.82 £3.58 | £0.02 +0.02 £0.04 | £0.04 ==0.02 +0.03
day 7 58.42 65.18 | 19.13 i 1835 | 0.19 i 0.22 0.20 0.23
7.90 +10.91 | +£1.28 +2.57 | +0.02 +0.05 | £0.02 +0.03
day 21 61.80 65.90 2076 17.83 i 0.19 022 0.21 0.23
+5.74 =£12.79 +£3.11  +4.59 +0.02 +0.04 +0.02 +0.05
Tb.N (1/mm) Th.Pf(1/mm) SMI ' BMD (g/cm’)
PREG PREG WT |PREG PREG WT |PREG PREG WT |PREG PREG WT
day 0 3.23 3.15 3.08 | -550 -576 -561 | 0.13 -0.08 -024 | 034 039 0.39
026 +0.15 £0.19 | £1.92 £1.12  +1.32 | £0.52 £0.32 +0.72 | £0.04 =£0.03 +0.07
day 7 3.10 i 305 | 4.01 i 0.44 i 0.03 0.32 0.38
+0.22 +0.15 | £2.13 +1.08 | +0.51 +0.64 | £0.04 +0.10
day 21 3.29 3.02 -6.15 0.11 0.06 0.33 0.39
+0.18 +0.16 +1.60 £1.65 +0.37 +0.72 +0.04 +0.11

PREG 1: early pregnancy group, PREG 2: late pregnancy group, WT: wildtype group, BV/TV : bone volume fraction,
BS/BV : bone specific surface, Tb.Th : trabecular thickness, Tb.Sp : trabecular seperation, Tb.N : trabecular number,
Tb.Pf: trabecular bone pattern factor, SMI : structure model index, BMD : bone mineral density

1/mm), Tb.Th (trabecular thickness, mm), Tb.Sp
{trabecular separation, mm), Tb.N (trabecular number,
tmm)E 73 =3 8] =2EE (non-metric) T+
A d-Etv B 2R Tb.Pf (trabecular bone pattern factor,
t/mm), SMI (structure model index)S TR TLE =
FA FzA gdEugda BV/ITV & @4l 99
gte] s E F9¥], BS/BVE & ZHA Y], Tb.Th
T ZAFY A7 FA, ToSp © SATY B
A, ToN & d9Zeld B AFE ek,
5% gulEo) A ToPf 2 E T FAd &
&kl 25 dZ4o] dojAn glo] A=
ddAde) ), SMI £ 4T FHTgH< 54
< Uetlle 723 BEd A0 ¥ u oAl
272,39 9 gFEY)olh |

BMD &4 ¥ &3} X =AA BMD (volume
bonemineral density) #te] BalF WR(0.25g/cm’,
0.75g/em)& ol g3t mAH F 3 e FHFA
5t X 8] A~E I HW(histologram)
E_‘}?’g‘;}_'lo,ll

24

24 A Az Wy
T OF Aol Aolg BV 3l SEREE
T # 7 (student T-test, Mann-whitney test)& ] 883}

t}. o] SPSS 17.0 (SPSS INC., USA)E ©] &332
9§zt 0.05 2 8Frh

3. 85

3.1 =¥ ujcinjeE| et BMD H3t

F2% s2}v e BMD 9] H3E Table 2, Fig.
1, Fig. 2 ¢l Welvh. 7%% szt 9 BMD €
day 0 9] L 7|02 s HIE&S FIFR
I FES ol E3te 21§ AolE vt

IA 7 ¥ FdAME PREG ©F WT 18 Alo]
e TAZHLE Fo%F A7t AATHp>0.05).
AT Tbh.Th & 2% PREG ¥#°] WT 19 H]3o
SFE HF-E(0.07mm, 0.14mm)o] F2l3}A =713
o FAL EE (02lmm, 0.28mm, 0.35mm)e]
AFA A THp<0.05, Fig. 3). &4 A=
Tb.Th, BMD ¢ 7-$- PREG T°] WT T¢| H]3}d
7zt 11.8%, 12.7% 234 23tk (p<0.05). ThN,
Tb.Pf, BS/BV &] A% PREG ¥°] WT ol H]ste]
77k 6.3%, 43.0%, 15.1% +<3HA 2 (p<0.05). T
& 733 derEHEL F943 Zolrl gusid
(p>0.05).
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Fig. 1 Relative variations of structural parameters based
on day O(meantstandard deviation); (a) Tb.Th, (b)
Th.Pf, (¢) Tb.N, (d) BS/BV, m: PREG group «:
WT group, *: p<0.05

2 Bl PREG group =1
& L1 - [J:WT group
E
L=t
S
£ 094
=
1
3
& 07 -
-
g
B
% 0.5
day 7 day 11
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Fig. 2 Relative variation of BMD based on day 0
(meantstandard deviation), *: p<0.05

o distribution

M PREG group
[3: W growp

2o distribution

— (3 Lo th

=3 - L3 (=1 < =
4
i

0.07 2.14 .21 .28 .35 0.42 .48
Tb.Th (nm}

) (b) day 21
Fig. 3 Distribution of Tb.Th (meantstandard deviation);
(a) day 7, (b) day 21, *: p<0.05

32 23 3= ot
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2 day 73 day 21 9 AHgS FIATHFig 4). 2
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(a) day 7
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degree of mineralization |

(b) day 21
Fig. 4 Relative variations of distribution of mineralization
based on dav 0

L Age ngon 27+ Axe T3 ATgAE
z7lstE A% Bt Tgan 23 Axst 9
2 EAAME 238 WT F°] PREG T ®&td
=] 2 I Th(Fig. 4(b)).

S7hsk= 7330% .

ol Ze ZFT vATxS 3 HE9 A
°l& Fig. 5 °lA Q’\.E T Ut Fig. 5 2 7H day
21 9w PREG ¥o] o ¥& TEAT x4 F44
F(x-ray attenuation values)’} 2 HEo] ®o] W
& g 5 U

4. E9|

(a) PREG 1

(b) PREG 2

{c) WT

Low ) High
X-ray attenuation values &

Fig. 5 Representative 3D microarchitecture with x-ray
attenuation values map; (a) PREG 1 at day 7
(early pregnancy), (b) PREG 2 and (c) WT at day
21 (late pregnancy)
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von AAEA 4 Aol AYH I3 AxE
=0 B dAFeaet Zol gdal xwlE
A7t ¥e REFG 23 A=V & B8

#ade AEE BT ok AME A
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v Fo A A (remodeling) S YA E
(formation)™ A EF7E FFL oFE
(homeostasis)©] o] FJ Ao st=dl I ¥
AL veidd. A I Fxe) Aelrt A
%714l 72F FEvHY BMD ol & Ao
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