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Abstract

The purpose of this study was to investigate the effects of green tea catechin on change of bone tissue in
long—-term cadmium treated rats. Sprague-Dawley male rats weighing 100+ 10 g were randomly assigned to
one normal group and three cadmium treated groups. Cadmium groups were classified to catechin free diet
group (Cd~0C group), 0.25% catechin diet group (Cd-0.25C group) and 0.5% catechin diet group (Cd-0.5C group)
according to the levels of catechin supplement. Animals were raised for 20 weeks. Cadmium were supplied as
drinking water of 50 ppm Cd*'. Effects of catechin were analyzed on changes of bony tissue in long-term
cadmium treated rats by determining the accumulated cadmium in bone and bone mineral density and micro-
photographs of bony tissue. The cadmium accumulation of tibia and femur were higher in Cd-treated groups
than in normal group, but they was lowered by catechin supplementation. The bone mineral density (BMD) of
tibia and femur in Cd-0C group was significantly lower than in normal group, but it of catechin supplemetation
group was similar to normal group. Microphological changes were appeared under a light microscope and an
electro microscope reveal no structural changes in bony spicules, marrow cell distribution and cellular morphology
in all groups. The bone weight and length tend to decrease in Cd-0C groups. Catechin supplementation in long~
term cadmium treated rats depressed the cadmium accumulation in bony tissue that led to improve the bone
mineral density in tibia and femur.
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Table 1. Classification of experimental groups

Catechin Cadmium®
L (50 ppm Cd in
D 0,

Group (% in diet) drinking water)
Normal 0 N
Cd-0C 0 N
Cd-0.25C 0.25 +
Cd-0.5C 05 -

Y"Normal: normal diet group.

Cd-0C: group fed Cd containing drinking water.

Cd-0.25C: group fed Cd containing drinking water and 0.25%
catechin supplemented diet.

Cd-0.5C: group fed Cd containing drinking water and 0.5%
catechin supplemented diet.

YCadmium groups drinking tap water containing 50 ppm Cd
(CdClz - % H0) in drinking water, respectively.
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Table 2. Effects of green tea catechin on tibia and femur
cadmium concentrations in long-term cadmium treated rats

Tibia Femur
20 wks 10 wks 20 wks
(ug/g wet wt)
Normal 0.10+0.01" 0.15£0.01"  0.10:£0.01* 0.14+£0.01°

Group 10 wks

Cd-0C  266%0.19° 3.12%039° 3.28+066" 3.94%0.11°
Cd-0.25C 1.7240.14° 2051043 1821005 264+0.08°
Cd-05C 1824002 215+0.06° 1.83+0.09° 2.39+0.04°

VAl values are mean*SE (n=10)
?Those with different superscripts in the same column are
significantly different at p<0.05 by Tukey’'s test.

The experimental conditions are the same as Table 1.
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Table 3. Effects of green tea catechin on bone weight cha-

nges in long-term cadmium treated rats (g)
G Femur Tibia
roup 10 wks 20 wks 10 wks 20 wks

Normal 0842002 1.17+007° 0.86120.178™ 1.070-0.061™
Cd-0C 08004 094£011 078310020 0923+0.071
Cd-0.25C 0951006  1.09+£003 083210030 0.956+0.037
Cd-05C 095005 103006 084010030 0.938+0.063

YAll values are mean*SE (n=10)
NS: Not significant.
The experimental conditions are the same as Table 1.

Table 4. Effects of green tea catechin on bone Iength changes

in long-term cadmium treated rats (cm)
Group Femur Tibia

10 wks 20 wks 10 wks 20 wks
Normal  355+025"™ 42540.19™ 4381003 443+0.14"
Cd-0C 3.27%0.14 3973015 422+0.10 4.37%0.23
Cd-0.25C 360+0.13 3861018 435£012 4491011
Cd-05C  350+0.14 3904006 432014 445+0.12

YAll values are meanTSE (n=10)
NS: Not significant.
The experimental conditions are the same as Table 1.
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Fig. 1. Effects of green tea catechin on bone mineral density
(BMD) of tibia in long-term cadmium treated rats.
The experimental conditions are the same as Table 1.
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Fig. 2. Effects of green tea catechin on bone mineral density
(BMD) of femur in long-term cadmium treated rats.
The experimental conditions are the same as Table 1.
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Fig. 3. Light microphotographs of bony tissue in long term
cadmium treated rats for 20 weeks.

A) Normal group. Bony spicule (arrowhead) is laminated bone
with lacunae (arrow) for osteocytes. Marrow space is filled with
equal proportion of marrow cell and fat cells. B) Cd-0C group
fed catechin free diet, cadmium treatment. C) Cd-0.25C group fed
catechin supplementation (2.5 g/kg diet), cadmium treatment. D)
Cd-0.5C group fed catechin supplementation (5 g/kg diet), cadmium
treatment. Light microscopically, there are no structural changes
in bony spicules, marrow cell distribution and cellular morphology.

Fig. 4. Electron microphotographs of bony tissue in long-
term cadmium treated rats for 20 weeks.

A) Normal group. Bony matrix (arrows) is laminated with thick
collagen bundles. Underlying marrow space is filled with marrow
cells. B) Cd-0C group fed catechin free diet, cadmium treatment.
In the cortical bone, there is osteocyte in the lacuna. C)Cd-0.25C
group fed catechin supplementation (2.5 g/kg diet), cadmium
treatment. Laminated bony matrix is well preserved. D) Cd-0.5C
group fed catechin supplementation (5 g/kg diet), cadmium treatment.
Granulocytes show round single nucleus or lobulated form. In the
cytoplasm, various number of granules are noted.
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