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Abstract

Animal experiments were conducted to confirm the suppressive effect of green tea on the intestinal
absorption and tissue accumulation of toxic heavy metals in rats. When drinking water contaminated
with 500 and 5000 times level of water quality standard for lead or cadmium was administrated to
rats for 3 weeks, feed intake and body weight gain were not significantly differrent among all groups
except for high cadmium group. In the relative weights of target organs, kidney and femur showed
a significant difference by heavy metal administration and green tea did not influence on the weights.
Green tea showed a suppressing effect on the accumulation of heavy metals in target organs, in
which the reducing effect in femur was 25~45% for lead, and 42% for cadmium. As calcium content
of femur decreased by heavy metal administration was increased in green tea group, it was concluded
that heavy metal accumulation in femur was interrupted by tea beverage.
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Table 1. Classification of animal groups for heavy metal
experiments

Experimental groups Heavy metal levels

Code (metals-beverage) in drinking water
cw Control-water 0

CdWH  Cd-water 50 ppm Cd
CdTH  Cd-green tea 50 ppm Cd
CdWL  Cd-water 5 ppm Cd
CdTL.  Cd-green tea 5 ppm Cd
PbWH  Pb-water 500 ppm Pb
PbTH  Pb-green tea 500 ppm Pb
PbWL  Pb-water 50 ppm Pb
PbTL  Pb-green tea 50 ppm Pb

CW: deionized water, without heavy metals
CdW : Cd chloride in deionized water

CdT : Cd chloride in green tea beverage
PbW : Pb acetate in deionized water

PbT : Pb acetate in green tea beverage

H or L:high or low level of heavy metals
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Table 2. Feed consumption and body weight gain of

rats in Cd-fed groups

Table 4. Relative organ weights of rats in Cd-fed groups
(2/100 g body weight®)

Gro Feed intake Body weight gain
up (g/21 days)? (g/21 days)?

CwW 403.5+ 58.1%? 110.8+17.3°
CdWH 168.81+ 60.4* —239+53.1*
CdTH 166.1t 42.2° —24.8+ 42.5°
CdWL 4524+ 68.2° 120.8+ 18.1°
CdTL 405.1+ 63.4° 1004+ 37.8°
bDMeant+ S.D.

BValues with different alphabet within the same column
are significantly different at a=0.05 by Scheffe test.

Table 3. Feed consumption and body weight gain of
rats in Pb-fed groups

Group Liver Kidney Femur
Ccw 368+ 049V5Y  (0.83+ 0092 0.87+0.13°
CdWH 3.83+0.35 1.08+0.21* 155+ 0.3%°
CdTH 426+ 0.28 119+ 025" 1.72+ 052"
CdWL 355+ 0.29 083+ 058  0.94* 0.34°
CdTL 3.82+0.49 087+ 0.11* 097+0.24*
YMean= S.D.

YValues with different alphabet within the same column
are significantly different at a=0.05 by Scheffe test.
PNot significant at a=0.05 by Scheffé test.

Table 5. Relative organ weights of rats in Pb-fed groups
(g/100 g body weight?)

Grou Feed intake Body weight gain

P @21 days)” (g/21 days)”
Cw 403.5+ 58.1N52 110.8% 17.3NS
PbWH 272.3+ 46.0 6241+ 7.9
PbTH 2604+ 534 62.51 26.4
PbWL 4544+ 57.3 1279+ 19.6
PbTL 436.5% 34.6 115.7+ 235
DMeanz S.D.

PNot significant at a=0.05 by Scheffé test.
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Group Liver Kidney Femur

cw 368+ 049N52  (0.83+ 0.09%5 0.87+ 0.13NS
PbWH 3.78+0.16 092+004  098+0.17
PbTH 4.33+0.65 1.00£ 018  0.99+ 042
PbWL 3.79+ 032 086+ 005  0.89+0.13
PbTL 349+ 026 091+ 0.11 0.85+ 0.23
UMeanzt S.D.

?Not significant at ¢ =0.05 by Scheffé test.
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Table 6. Cadmium content in target organs of rats in
Cd-fed groups (ug/g fresh weight")

Group Liver Kidney Femur
CwW 3.29+0.75% 443+ 139" 0.58%0.15"
CdWH 64.86+ 14.50° 21.78+7.95" 50.29+ 12.30¢
CdTH 50.50+ 15.01°  25.74+ 17.98" 29.94+ 7.00°
CdWL 6.75+ 0.72° 518+ 0.73* 790+ 0.73"
CdTL 527+ 0.87" 467+ 069 7201 1.27°
YMean+ S.D.

®Values with different alphabet within the same column
are significantly different at a=0.05 by Scheffe test.

Table 7. Lead content in target organs of rats
(ug/g fresh weight")

Group Liver Kidney Femur

cw 15.1+ 2.6 2131 1.1* 40.3+ 3.3"
PbWH 402.3% 171.2°  526.1+ 2554 1113.2+ 351.6¢
PbTH 2142+ 106.5¢ 4756+ 209.2¢ 611.8+ 277.1¢
PbWL 791+ 7.8" 63.8+ 12.6" 122.6+ 18.0¢
PbTL 732+ 21.4° 504+ 7.6" 919+ 12.8°
UMeanz S.D.

Values with different alphabet within the same column
are significantly different at a=0.05 by Scheffe test.

Table 8. Calcium content in femur of rats fed on Pb

or Cd (mg/g fresh weight")
Group  Calcium content | Group Caluum content
CW 194.33% 22.71° cw 194. '33+ 22 71b
CdWH 77.61t 12.64° PbWH 7761+ 1223
CdTH 126.74% 15.29° PbTH 108.02+ 29.63*
CdWL 9353+ 13.94¢ PbWL 128.95+ 7.83*
CdTL 130.92+ 12.64° PbTL 152.29+ 15.29¢
DMean+ SD.

?Values with different alphabet within the same column
are significantly different at a=0.05 by Scheffé test.
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