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Protective effects of lithium chloride on bone loss in hindlimb unloading rats
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Abstract a special inhibitor of GSK-
3 in Wnt signal pathway on the bone loss of hindlimb unloading rats. Methods Eighteen male SD rats were

Objective To investigate the effect of lithium chloride LiCl

randomly divided into 3 groups control group hindlimb unloading HU group and HU + LiCl group. The
Bone density BMD of the
rats’ left femurs on the 1st and 15th days was measured by dual energy X-ray absorptiometry DEXA . On day

HU + LiCl group were intragastric administrated with LiCl 20 mg/ kg- d

15 all rats were sacrificed to remove the proximal part of the left femur for HE staining. Then the morphological
changes were observed and bone histomorphometry including percent trabecular area Tb. Ar%  trabecular

number Tb. N

the bone biomechanical indexes in three-point bending experiments. The expression of B-catenin protein of bone

and trabecular thick Th. Th was carried out. Rats’ right femurs were resected to measure

was tested by Western blotting. Results BMD of the HU group and HU + LiCl group were lower than that of
the control group P <0.05
P <0.01

while that of the HU group were significantly lower than the HU + LiCl group

. Th. Th of HU group was lower than that of control group P <0.05  while the Th. Ar% and
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Th. N of HU group were significantly lower than those of control group P <0.01  but these 3 indexes of the
HU + LiCl group were higher than HU group P <0.05 . The elastic modulus of HU group were lower than
control group P <0.05  and the stiffness coefficient of HU group were significantly lower than control group
P <0.01  while the elastic modulus of HU + LiCl group were higher than those of HU group P <0.05 and
the stiffness coefficient of HU + LiCl group were significantly higher than HU group P <0.01 . Western blot-
ting showed that the expression of B-catenin of HU group was lower than control group while HU + LiCl group
was higher than HU group. Conclusion Hindlimb unloading can cause bone loss in rats with disuse. LiCl

may be used to prevent rats’ osteoporosis caused by hindlimb unloading.
Key words weightlessness simulation rats Lithium chloride bone mineral density bone and bone

tissue biomechanics

Supported by the Natural Science Foundation of Shaanxi Province 2009C0303 and the Seed Foundation of Northwest Polytechnical University Z200985 .
Corresponding author Mei Qibing Tel 86-29-84779212 E-mail gbmei@ nwpu. edu. cn

1.2
LiCl WOLSEN B-actin B-catenin Santa
Cruz Sigma
12 1.3
3
LiCl 6 LiCl
2 LiCl
I 0
C 360° 1% LiCl
LiCl 20 mg/ kg d LiCl
2ml/ kg d
ia s i Wt 1 15 3% 1 30 mg/kg
BMD g/mm’
10%
lithium chloride LiCl Wnt GSK-3
GSK-3 B-catenin B- HE
catenin Western blot
1.4 BMD
. Wt 30 mg/kg
Lunar X
BMD
1.5
LiCl
HE Im-
age Pro-Plus 6.0 @
1 Tb. Ar% @
Th.N  /mm @ Th. Th pm
11 1.6
SD 18 266 ~289 ¢ SANS CMT8502
22~-2C 50% ~ 2 mm/min 2 cm
70% 12 h



32 14
1514 2010 7 30

ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32 No. 14
Jul. 30 2010

1.7 Western blot

RIPA PMSF
Bio-Rad
Beyotime Institute of Biotechnology
NC 5% 3h
1:200 [B-catenin B-actin 30 min
4<C TBST 1:3 000 HRP
1 h TBST TBS
[3-catenin
1.8
Xxs SPSS 13.0
2
2.1 BMD
1 BMD
LiCl BMD
P<0.05 BMD LiCl
P <0.01
1 g/mm* n=6 xzxs
1d 15d
0. 149 £0.006 0. 150 £0.005
0.148 £0.015 0.141 £0.016*
LiCl 0. 147 £0. 006 0. 146 £0. 0052
a P<0.05 b P<0.01
2.2
HE
LiCl
1
2.3

P<0.01 LiCl
P <0.01 LiCl P<
0. 05 P <
0.05 LiCl
LiCl
P <0.05
2 n=6 xzxs
% /mm pm
30.91£1.69 4.82 +0.81 32.68 £2.94
21.46 £4.95> 3.05+0.75" 30.26 +3.8%
LiCl 28.05 +2.88°¢ 3.57£0.52%  33.21£2.3¢
a P<0.05 b P<0.01 ¢ P<0.05
2.4
3
P <0.05 LiCl
P <0.01
LiCl P >0.05 LiCl
P<0.05
P <0.01
3 n=6 xzs
MPa x10% N/mm?
8 337.67 +972.46 2.82+0.32
7252.33 £631.02* 2.11+0.11P
LiCl 8 404.57 +707.34° 2.73 £0.30¢

a P<0.05 b P<0.01
0.01

2.5 LiCl
Western blot

¢ P<0.05 d P<

B-catenin

[3-catenin

LiCl  B-catenin



32 14 Vol. 32 No. 14
2010 7 30 ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Jul. 30 2010 1515
1 2 3 LDy, 526 mg/kg
et «—45x10° . .
- el Wat/Becatenin
1 2 3 LiCl Wnt
2 Western blot B-catenin . .
LiCl Wnt/3-catenin
1 J .
2001 5 3 24 -25.
2 . J.
2008 1 2 81 -84.
Wnt/B_Catenln 3 Marie PJ Jones D Vico L et al. Osteobiology strain and micro-

GSK3
Wnt

[-catenin
14 B-catenin
Wnt

GSK3
LY603281-31-8

B-catenin

LiCl Chir99021

B-catenin

GSK-3B

LiCl

Wnt/3-catenin
79

GSK-3B

LiCl

LiCl

Western blot LiCl

[-catenin B-catenin

LiCl

10

11

12

14

15

gravity part 1. Studies at the cellular level J . Calcif Tissue Int
2000 67 1 2-9.
Vico L. Hinsenkamp M Jones D et al. Osteobiology strain and mi-
crogravity. Part II studies at the tissue level J . Calcif Tissue Int
2001 68 1 1-10.
Glass D A 2nd  Karsenty G. In vivo analysis of Wnt signaling in bone
J . Endocrinology 2007 148 6 2630 —2634.
Yavropoulou M P Yovos J G. The role of the Wnt signaling pathway in
osteoblast commitment and differentiation J . Hormones Athens
2007 6 4 279 -294.
Gaur T Lengner CJ Hovhannisyan H et al. Canonical WNT signa-
ling promotes osteogenesis by directly stimulating Runx2 gene expres-
sion J . J Biol Chem 2005 280 39 33132 -33140.
Bodine P V. Wnt signaling control of bone cell apoptosis J . Cell
Res 2008 18 2 248 -253.
Urano T. Wnt-beta-catenin signaling in bone metabolism J . Clin
Calcium 2006 16 1 54 -60.
Nelson W J Nusse R. Convergence of Wnt beta-catenin and cad-
herin pathways J . Science 2004 303 5663 1483 —1487.
Clement-Lacroix P Ai M Morvan F et al. LrpS-independent activa-
tion of Wnt signaling by lithium chloride increases bone formation and
bone mass in mice J . Proc Natl Acad Sci US A 2005 102 48
17406 - 17411.
J. 1993 13 2 159 -162.
I 2001
Tulac S Nayak N R Kao L C

18 4

et al. Identification characteriza-

547 -551.

tion and regulation of the canonical Wnt signaling pathway in human

endometrium J . J Clin Endocrinol Metab 2003 88 8 3860 -
3866.
2 J . 2007
28 11 964 -967.
2009-12-16 2010-01-25



