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Effect of long-term, low-dose exposure of cadmium on the formation of osteoclasts in rats
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Abstract: Objective To investigate the effect of long-term, low-dose exposure of cadmium (Cd) on the formation of
osteoclasts in rats. Methods Twenty-four male Sprague-Dawley rats were randomly divided into 3 groups. Rats were treated with
Cd via drinking water at the concentration of 0, 2, or 10 mg/L for 24 weeks. The same volume of normal saline was additioned into
the water in the control group. After 24 weeks, all the rats were sacrificed. The blood, the lumbar vertebrae and the bilateral tibias
was collected for the detection of tartrate resistant acid phosphatase 5b ( Tracp5b), bone mineral density (BMD) determination,
histolmorphometry. The enzyme histological staining was used for the observation of osteoclasts formation in the rat tibia. Results
BMD of rats in Cd-treated group was lower than that in control group, and the decrease in 10 mg/L group was statistically
significant (P < 0.05). Bone histomorphometry showed that after the intervention of Cd, the marrow cavity in the rat tibia
broadened, and the number and the connection of the bone trabecula reduced significantly. Histochemical investigation indicated that
Cd could increase the number and area of osteoclasts in the rat tibia, and the difference was significant (P <0.05). The Tracp 5b
levels in Cd-treated groups were significantly higher than that in control group (P <0.05). Conclusion Long-term, low-dose
exposure of Cd can stimulate osteoclast formation. And excessive bone resorption medicated via osteoclasts may be an important way
of Cd toxic effect on bone.
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Fig.2 Effect of low-dose exposure of cadmium on bone microstructure in rats

1# TracpSb K43N T 60% H1140% (& 3)

8

*k

>N
1
\AH

TRACP-5b(U/L)
~
1

5]
L

0 2 4 6 8 10
R (mg/L)
3 A R AR R BRI TracpSh 7K F-FA52 00
B, T P <0.05, 7 P <0.01
Fig. 3
serum TracpSb level in rats. Compared with control

group, P <0.05, " P <0.01

Effect of low-dose exposure of cadmium on

2.4 BN R SR W AR R

ot B K U1 ] LAFE 21045 /D4 TRAP
BHPE M, A X R U T il 1 2
AR (18] 4) o Gl R B 2 e Ko X v
RS B2 5 TR IR (18] 5) 2 m A G # B

X200

2.0

3 itig

BRI E N BB E 2 — BT
5B BN A & T 1 B U5 A R T
LIS A R D iR (H R A AT
SERIFTE R WM KT (A0 R B8 5 RS G 400 T 53 k4
D KRBT RATRIRT RS MIF S B,
ARG 3042k 5 5 T LA S 4 3 A A
AT ARAMIFE L R ARG 30 0 S 8 T L R et 5
AMETERE " AT R KU e R 5%
T LSRR AR P B 2 B O T

KA A R R Je nT AR R BB % B
B OS4SR TR N L, B
INGESY B RSN, B, MRS SCERE 2 mg
Cd/L J 10 mg Cd/L B HE T K2
BRI Y X 57 1 AR T B Y 7
FE ARG R K I R B R 0] LU 5 th B i
JEEiE

FAE AT BIF 5 2 WA B 40 3 4k % T U454
(R ARSMITE e W AT LA R R e A 2 A
G, SR ET LA ) B 0 M B BT A

b, AERAT DTSR N 2 AR L R AT 3%

R PFH E (mg/L)

4 fEGR R GRS O U B AR A

Fig.4 Effect of low—dose exposure of cadmium on osteoclast formation in rats
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Fig.5 Effect of low-dose exposure of cadmium on the area and number of osteoclasts in rats.
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