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Abstract: Objective To investigate the effect of lead exposure before pregnancy on bone lead mobilization and bone
microstructure in pregnant rats, so as to provide the evidence for illustrating the potential mechanisms of bone lead
mobilization during pregnancy. Methods Twenty—six weaning female specific pathogen—free (SPF) rats of the Wistar
strain were randomly divided into the exposure group and the control group. Rats in the exposure group were given
0.05% lead acetate solution for weeks, while animals in the control group were given 0.05% sodium acetate solution.
Then, rats in both groups were given distilled water. Following removal of lead exposure for 4 weeks, female rats
were co—caged with healthy males at the same age until pregnancy. The blood, femur and tibia specimens were col-
lected from female rats on days 3 (GD3), 10 (GD10) and 17 (GD17) at pregnancy, and the blood and bone lead lev-
els were measured using inductively coupled plasma mass spectrometry (ICP-MS). The unilateral rat femur was
scanned using micro—computed tomography (micro CT), and the microstructure changes of cortical and trabecular bones
were investigated. The structural and morphological changes of rat femur were observed using hematoxylin—eosin (HE)
staining. Results During the study period, satisfactory mental status and activity and good coat glossiness were ob-

served in female rats in both groups, and there was no significant difference in the increase of rat body weight be-
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tween groups. The blood lead level at GD17 and bone lead levels at GD3, GD10 and GD17 were significantly higher

in rats in the exposure group than in the control group (P<0.05), and the trabecular bone lead level was significantly

lower in rats in the exposure group at GD17 than at GD10 (P=0.015). The trabecular bone lead level correlated nega-
tively with blood lead level (r=-0.578, P=0.049), and bone lead contributed 26.8% to blood lead. The bone mass, tra-

becular number, thickness and density of female rat trabecular bones all reduced in the exposure group at GDI17,

with an increase in trabecular space, and the proportion of trabecular areas reduced by 27.34% in the exposure group

relative to the control group (:=2.851, P=0.046). Conclusions Lead exposure before pregnancy promotes the release of

lead from trabecular bones into blood and affects bone microstructure in rats. There is bone lead mobilization during

late pregnancy.
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Table 1 Blood and bone lead levels in different stages of pregnancy in two groups of rats

S0 Gestation AU Group *ﬁ‘i‘%’]@ LY FATTE Y Y
&L n Blood lead (xs) Trabecular bone lead (x+s)  Cortical bone lead (¥+s)
GD3 X HRZH Control 4 1.00+1.18 1.00+0.65 1.00+0.36
FFE A Exposure 4 2.3120.53 60.95+17.74 48.54+13.05 *
tE -2.033 -6.755 -7.286
PE 0.088 0.007 0.005
GD10 Xif HE 2 Control 5 1.00£0.95 1.00+0.48 1.00£0.27
FEFEY Exposure 4 1.96+0.70 167.48+47.50 * 121.51£27.26
i -1.695 ~7.009 -8.843
P 0.134 0.006 0.003
GD17 Xt HE 2 Control 5 1.00£0.75 1.00+0.49 1.00+0.58
S Exposure 4 3.06+1.04 * 95.72+28.67 * 124.46£36.21 *
t{E -3.450 -7.520 -6.818
PE 0.011 <0.001 0.006

e a R SXBALILES, P<0.05; b5 CD3ZEA LI, P<0.05; ¢ £/n5GDI0ZRFEALIL, P<0.05. Note: a, P<0.05 compared with
the control group; b, P<0.05 compared with the exposure group at GD3; ¢, P<0.05 compared with the exposure group at GD10.
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Distal femur Trabecular bone Cortical bone

Al A2 A3

T A KB 3l 26 7m X) BRZH AN B g A RCB- 34 IR, Hob AT, B
HBCE A A2L B2 AABTR 3D HA; A3, B3SAWBIH 3D
Hd . Note: A and B represent the scans of the femur in the control
and exposure groups, respectively, where Al and Bl are the scanning
images of the distal femur; A2 and B2 are the 3D reconstruction of
the trabecular bone; A3 and B3 are the 3D reconstruction of the corti-
cal bone.

B 1 PR GD17 B R st ik
Figure 1 Changes in femoral microstructure at GD17 in two

groups of rats

2 MWHKRE GD17 WIABTEETEIR (R4, n=2)
Table 2 Parameters of trabecular bone structure at GD17 in two

groups of rats (x+s, n=2)

L = T
EEINEIA o i
HAURFR
2050 Group . JELJEE Th. e Th.
A BS/TV
Th/mm N/ (1/mm)
/ (1/mm)
X BEZH Control 8.72+0.13 0.14+0.01 2.20+0.10
R Exposure 7.77+1.53 0.13+0.00 1.99+0.42
fH 0.878 -1.242 0.711
PAH 0.540 0.340 0.597

£ : BS/TV 15 bone surface/tissue volume; Th.Th #§ trabecular

thickness; Th.N 3§ trabecular number, Note: BS/TV, bone surface/tis-

sue volume; Tbh.Th, trabecular thickness; Th.N, trabecular number.
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W AXTIRAL; BOMZREELL; a b il 3R s T i BE A B/ NELEH . Note: A, the control group; B, the exposure group; a and b in-

dicate bone marrow and trabecular bone in the femoral metaphysis, respectively.
B2 PAIKE GD17 BREAHLUBA R (HE Befn, x100, HBIRTy 200 mm)
Figure 2 Histomorphological changes of femur at GD17 in two groups of rats (HE staining, X100, scale bar=200 mm)
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