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Effects of Green Tea Catechin on Changes of Calcium and Phosphorus

Contents in Chronic Cadmium-Poisoned Rats

Choi, Jeong Hwa - Rhee, Soon Jae'
Department of Food Science and Nutrition, Daegu Catholic University, Gyungsan 712-702, Korea

ABSTRACT

The purpose of this study was to investigate the effects of green tea catechin on changes of mineral contents in chronic cadmium-
poisoned rats. Sprague-Dawley male rats weighing 100 + 10g were randomly assigned one of normal group and three cadmium
poisoned groups. Cadmium groups were classified to catechin free diet(Cd-0C group), 0.25% catechin diet(Cd-0.25C group) and 0.
5% catechin diet{Cd-0.5C group) according to the levels of catechin supplement. Animals were raised for 20 weeks. Cadmium was
supplied in drinking water which contained 50ppm Cd**. Effects of catechin were analyzed on changes of mineral contents in
chronic cadmium poisoned rats by determining the calcium accumulation in bones, blood, urine and feces and phosphorus in blood
and urine. Cd-poisoning induced the decrease of red blood cell(RBC), white blood cell( WBC), contents of blood hemoglobin and
hematocrit, but the levels of those indices were increased by catechin supplementation. The contents of tibia and femur in Cd-0C
group was significantly lower than in normal group, but those of catechin supplemetation group was similar to normal group. The
calcium contents of urine and feces were higher in Cd-poisoned groups than in normal group, but they was lowered by catechin
supplementation. The phosphorus contents of blood and urine in Cd-0C group was significantly lower than in normal group, but
that of catechin supplemetation group was similar to normal group. Catechin supplementation improved the calcium metabolism in
chronic cadmium poisoned rats by increasing the contents of minerals such as calcium and phosphorus in blood and femur and by
lowering the urinary and fecal calcium. (Korean J Nutrition 34(8) : 881~ 886, 2001)
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1. AEFEY NS
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Table 1. Classification of experimental groups*

pak

Catechin Cadmium
(% in diet) (50ppm Cd in drinking water)
Normal 0 -
Cd-0C 0 +
Cd-0.25C 0.25 +
Cd-0.5C 0.5 +

* Experimental and control groups fed with or without 50 ppm Cd
(CACl; - % H,0) in drinking water, respectively.

Normal: no Cd treatment, Cd-0C: Cd treatment, catechin free diet, Cd-
0.25C: Cd treatment, catechin supplementation(0.25% catechin diet),
Cd-0.5C: Cd treatment, catechin supplementation(0.5% catechin diet)



stk

=2 HE £%3 2o]4 catechin® Matsuzaki 5"
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=32 BE] 3% 4ol & catechin® Matsuzaki "9
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(11.6 + 0.59)° ®]3} FH=F Tl BF7} o) et
catechin FF#¢ Cd-0.25CT(8.90 + 0.73)% Cd-0.5C
T(9.90 £ 1.12)2 CA-0CT(8.20 + 0.88)°f H]3} 3kt
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15 |
0O Normal
Cd-0C it 2'6)
a Cd-0.25C
® Cd-0.5C
10 88 ®

RBC(1 x 10%ul) & WBC(1 x 10%ul)

RBC

Fig. 1. Effects of green tea catechin on RBC and WBC values in
cadmium poisoned rats(for 20 weeks). Values are the mean + SE(n
= 10) per group per group. Those with different superscript letters
are significantly different at p < 0.05 by Tukey's test. NS: not sig-
nificant. The experimental conditions are the same in Table 1.

15 |
0 Normal
Cd-0C (42'7) {45.7) (45.8)
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8 Cd-0.5C

10
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Hemoglobin & Hematocrit(%)

7
3
0 , __

Hemoglobin Hematocrit

Fig. 2. Effects of green tea catechin on hemoglobin concentration
and hematocrit value in cadmium-poisoned rats for 20 weeks.
Values are the mean + SE(n = 10) per group. Those with different
superscript letters are significantly different at p < 0.05 by Tukey's
test. The experimental conditions are the same in Table 1.
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Table 2. Effects of green tea catechin on tibia and femur calcium levels in chronic cadmium poisoned rats

Tibia Femur
Group 10 wks 20 wks 10 wks 20 wks
(mg/g wet wt)
Normal 116.6 + 6.35™ 115.3 + 5.16° 102.3 + 12.89° 1245 + 395°
Cd-0C 99.1 + 7.60 90.8 + 4.86" 852 + 1.10° 94.1 + 4.95°
Cd-0.25C 104.7 £ 2.51 109.6 + 9.85% 1085 = 591° 116.8 + 4.54%
Cd-0.5C 106.0 + 3.99 104.5 + 9.30® 117.0 + 3.70° 119.3 + 12.60°

All 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 in Table 1.

Table 3. Effects of green tea catechin on blood, urinary and fecal
calcium levels in cadmium poisoned rats{for 20 weeks)

Blood Urine Feces
Group
(mg/dl) (mg/day) (mg/day)
Normal 8.83 + 0.55™ 0.27 + 0.06* 112.08 + 9.371°
Cd-0C 7.79 + 0.70 0.62 + 0.05° 165.84 + 28.13"

+
+ 149.78 + 13.81°

Cd-0.25C  8.03 + 0.55 0.48 + 0.05° +
12161 + 15.41*°

Cd-0.5C 8.35 1.64 0.49 + 0.04°
All values are mean=+SE (n=10)

Those with different superscripts in the same column are significan-
tly different at p<0.05 by Tukey’s test.

The experimental conditions are the same in Table 1.
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Fig. 3. Effects of green tea catechin on blood and urinary phos-
phorus levels in cadmium poisoned rats(for 20 weeks). Values are
the mean + SE(n = 10) per group. Those with different superscript
letters are significantly different at p < 0.05 by Tukey's test. The ex-
perimental conditions are the same in Table 1.
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