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The Effect of Combined Treatment of Cadmium and Methionine on the
Accumulation of Cadmium in Liver and Kidney and the Activation
of Alkaline Phosphatase in Blood of Mice

Kyung-Soo You, M.D., Eun-Sang Bae, Chul-Whan Cha, M.D.

Department of Preventive Medicine & Institute for Environmental Health
College of Medicine, Korea University

This research is to examine the detoxication effect of methionine on cadmium intoxication.
For this purpose, this paper provides an analysis of the data on the groups of mice (ICR),
one group of mice treated with 40 ppm of cadmium only, and other groups of mice combin-
ed-treated with cadmium and 0.1%, 0.25%, 0.5% and 1% methionine. After breeding for 40.
days, the data on the growth of mice, changes in activation of alkaline phosphatase in blood,
and the cadmium content in the liver and Kkidney, are analysed. The results were as follows:
1) The growth-rate of mice, in the cadmium only injected group, was declined by 9% in

comparison with the control group after 40 days. But the two groups of cadmium with

0.5% and 1% methionine showed the rise of 9% and 14% respectively above the growth-

rate of the control group. The results from the groups of cadmium with 0.1% and 0. 25%.

methionine were similar to that from the cadmium only injected group.

2) Changes in activation of alkaline phosphatase in blood decreased to 86, 45% in the cadmi-
um only injected group behind the 100% activation of the control group. The groups of
cadmium with 0.1% and 0.25% methionine showed no difference with the former group.
But the groups of cadmium with 0.5% and 1% methionine recovered to the 93.14% and
96.08% of activation respectively.

3) The mean content of cadmium in the liver was 0.028+0. 001pg/g in the control group.
The cadmium only injected group showed the mean cadmium content of 2. 80=0.62ug/g
in the liver, which was similar to 2. 82+1. 03ug/g in the group of cadmium with ¢, 1% me-
thionine, and 2.56+0. 774g/g in the group of cadmium with 0.25% methionine. But the
groups of cadmium with 0.5% and 1% methionine showed the reduction of cadmium cont~



ents in the liver to 1.84+0.56¢g/g and_ 1. 74+0. 351g/g respectively.

In the kidney, the groups of cadmium with 0.1%, 0.25% and 0.5% methionine showed
the similar cadmium content to the group treated with cadmium only. But the group of cad-
mium with 1% methionine showed a small increase to 4. 131 00zg/g in comparison with

the group treated with cadmium only.

This analysis proves that the mobility and diffusion of cadmium in the tissues advance

faster in the group treated with cadmium and methionine than in the group treated with

cadmium only.
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Fig. 1. Mean body weights of mouse exposed to
Cd or Cd+methionine

ALP-ase®] ¥EM: £4 SRS 14.79%, 14.6% &
TE A=f BmEEE gL A% e

9] 01} methionine 0.5% ﬂﬁiﬁﬁgﬂﬁiﬂ- 1% (B EL
Brol A ALP-ased] M EE 7= F BEBRENY 60.
59+13.29 u/le] Hisbed £% 65.28+13.53u/1 67. 34+
13.64u/12 27t 7.7% 2 11.1% A=35te AFE o
shlelsh el BAR AEES 95

3. B#Ae JlcE TRE

iAol 7l=® BREL (Table 2) =8 BpH
g3}l methionine FEFH IR} v 2T £ v} me-
thionine 0.1% EE:REEEES 0.25% RIFFEEBE A
= 7t=F HEEBRER 2.80+0.62 ng/g3}l EHE 3
£ o] 3 9o} methionine 0.5% FIEFERRT 1%
ER R A &4 1.84+0.56 pg/g3- 1.74+0.35
pg/g o 2 I E BUBIREEY eld &% 34%, 38
%WAE et 2 glvh. Bl methionine 0. 5% L &
FRFoll B o) RS s=F FTHEBC) ETFIIAL
< o4 F AP0, 05).

E3} methionine EEF FrEEES TRA 7=
EHEY A5 =2 (Fig. 2) R=0.499 <&
I o y=0.97e%4 0w rpd o ok
B FERA lel A= (Table 2) 71=F BRSNS
methionine [&EEi¥ Bl A methionine 5% 0.1%, 0.
25%, 0.5% [FFREFS 474 7t=F BEBREFEY
3.47+0.89 pg/goll H.sle] A 22 Hipnsla o
¥ methionine 1% RIFHEREA AL 4 1341 00 pg/g
o2 A HAE Boln Iy KEd #EmME Y
el gl BAE FEMS dch

Hﬂﬂ{d

[a}

.__'27_



Table 1. Alteration of enzyme activities in blood of
mouse exposed to Cd or Cd+methionine

unit : u/l

treatment

.. alkaline phosphatase
methionine cd (ppm) No. of

(%) mo use
0 40 10 60.59+13, 29( 86. 45)
0.1 40 59, 78+12.10( 85.29)
0.25 40 59, 84+13.51( 85.38)
0.5 40 9  65.28+13.53( 93.14)
1 40 10 67.34%+13.64( 96.08)
control 10 70. 0911, 17(100. 00}
methionine (0. 5%) 10 72.26+22.50(103. 10)
) note) u: international unit ‘
()%
Table 2. Cadmium levels in liver and kidney of
mouse exposed to Cd or Cd-+methionine
unit: pg/g
treatment
. No. of liver kidney
thion-
i’ﬁ:‘(%ﬁn Cd (ppm) mouse
0 40 10 22.80 £0.62 3.47:+0.89
0.1 40 22.82 +1.03 3.82+£0.43
0. 25 40 22.56 +0.77 3.81%0.25
0.5 40 b1, 84 +0.56* 3.72+0.89
1 40 10 P°1.74 +0.35*% 4.13%1.00
control 10 €0.028+0.001 0.15+0. 06

methionine (0. 5%) 10 0. 028%0. 020 0.29+0. 03

note) a.b.c: Same letters denote non-significant
diffe rence and different letters indicate signifi-
cant difference at «=0.05 level.

* P<0. 05(F-Test)
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Fig. 2. Corelation between concentrations of meth-
ionine admininstered and levels of Cd in

liver
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