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Contamination of heavy metals in water and sediments along Mangyeong Gang (river)
has reached up to critical level. The object of the study is to elucidate some
macroinvertebrates which inhabit along the river in respect to the modulatory role in re-
ducing the pollution. For the purpose, Scapharca subcrenata (sea shell) which is common
in numbers and biomass in the area was collected, and cadmium (Cd) was subjected as a

reference metal in the experiment.

The seashell was dried and autoclaved, followed by pellet preparation under various con-
centration of Cd: 50, 100, 250, 500 and 1,500 ug/pellet. Mice were fed for 3 months, although

last group (5 mice), 1,500 ug/pellet, died within 4 weeks of the administration.

MT-Cd in liver and kidney increased in correlation with the amount of Cd concentration

in pellet, especially in kidney than in liver.

Liver and kidney of the mice showed pathological changes such as cellular infiltration
and focal necrosis in liver, and peri-tubular cell infiltration or tubular necrosis etc. The

changes were more intensive by amount of the Cd.

Overall results in the present study suggest that Cd may eventually combine with solu-
ble-protein forming metalloprotein, then reduce the toxicity of heavy metal. How the
formed Mt-Cd is discharged from the kidney and the mechanism shall be the further sub-

ject to be clarified.
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Sample(0.5~1.0 g)

Homogenization (0.25 M Sucrose)
Centrifugation (18,000 g)

Cytosol (0.2 ml)

Tris-HCI (0.03 M, pH 8.0)

Saturation (10 ppm Cd, 1 ml)
Incubation (room temp. 5 min)
Precipitation (rat hemolysate, 0.2 ml)

Heat treatment (100°C, I min) 3 times

Centrifugation (1,000 g 5 min, room temp.)
AAS measurement of metal (Varian spectra AA-30)

MetalloGhionein by amino acid analysis

Fig. 1. The procedure of metallothionein determina-
tion.
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Table 1. Cadmium in liver and kidney of mice which
were fed with various amount of cadmium
containing pellets for 3 months

unit: pg/g
Group Contents of
(5 mice Cd in aminal Liver Kidney
each) food (ppm)
1* 0.14 0.15 0.35
2 0.68 1.17 3.31
3 50.00 32.56 36.26
4 100.00 47.06 43.27
5 250.00 59.41 64.44
6 500.00 63.52 65.12
7 1500.00 68.62 77.46

Group 1* normal (commercial pellet)

Group 2. shellfish(40% ): commercial pellet (60%)
Group 3-7. CdCl; to commercial pellet

Group ** died at 28 days of feeding

2 25~284 Alojell ESedx 22z 7k, Algel
A} o|n] z}z} 68.62 ppm, 77.46 ppm& H gk

Hubx o 8 AAALRZ(0.14 ppm), HFEHT(0.68
ppm)& Zhxc) Alzbel]l Cde) 23 =e] wotout
CdCl: #gradollde 7, AlARAeldl 25 %3kl
ApolE HolA] ekoprh. 7 F AlREAY
metallothionein(MT-Cd)& & AHE ARl A
7F 0.07 mg/g, A% 0.09 mg/g]) 7ol 50 ppmTell
M o)vl 2+ 0.90 mg/g, A% 0.84 mg/g= 10w} o]
el &Agkg Belch(Table 2).
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Y (liver})=26.7047+0.0356(Con. of Cd)
F=4.0928 Adjusted R*=0.3401

Z2AAAA T (Adjusted R*)7} 034012 E4) o
At getow, HAPRAL FT AozE Mol
e¥okeh(P>0.05).

Table 2. Cadmium metallothionein(MT-Cd) in liver and kidney of mice which were fed with CdCl; containing

food for three months

Liver Kidney

CdCL(ppm)/pellet No. mouse Cd* MT-Cd* cd MT
(ug/g) (ug/g) ug/g) (g/g)

0.14 5 0.15 0.07 0.35 0.09

50.00 5 32.56 0.90 36.26 0.84

100.00 5 47.06 1.14 43.27 1.31

250.00 5 59.41 1.67 64.44 2.79

500.00 5 63.52 1.59 65.12 2.84

1500.00 **5 68.62 1.68 77.46 2.81

*Cd: Cadmium, MT-Cd: Cd metallothionein
** all died 25-28days of the feeding
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Table 3. Concentrations of MT-Cd in liver and kidney

o Lo
Control(0.14ppm) 0.07 1 0.09
50 0.90 13 0.84 3
100 1.14 17 1.31 14
250 1.67 28 2.79 31
500 1.59 23 2.84 32
1500** 1.68 28 2.81 31

* 5 mice, each group
** measured on the day of dead-28days feeding

t=-—2.38, p>0.06

*** rough ratio to compare the control value, (0.07/liver, 0.09/kidney)

A Cdse F47e AALY Aot ohox)
zkc).

Y (kidney)=27.4646+0.0408(Con. of Cd)

Table 4. Histological findings of liver and kidney of
mice which were fed with CdCl: containing
pellet in various amount

' ’ Cd(ug)/pellet Liver Kidney
F=5.5152 Adjusted R*=0.4294 ellet onlyO1) N .
ZAARATIE 04294900, 1AL 7} sle g 50 CA-FN Cl
7ve) ZAAS 03401 Hrh: e gro @ vhepyth ;‘5’2 CICIIKE CIP*TTIE
HAgale) dgee f98 AnE Helx erolrt 500 ClHN CLTN
(P>0.05). 7rs} AlAzre] HH¥we atol= f2g 1500 Nec+ Nec+

zlo] & HolA ergkrh(t=1.69, P>>0.05)(Table 1).

A5 9] Cdsmd o& 719 Cdsmel AR &3
1 Cds=re Aol Falslz] ¢t (P>0.05)
MT-Cds=% F Z7IAtelel 23t #fo|& <A
4 945 (P>0.05)(Table 2, 3).

wejzAldta zAate] olo] BAALE(CA 0.14 4g/g
i) Tl T wws dAY 4 ey
CdClL #Hsxol we}l 50 ug/g FoAdol4 BE o
Fab-gol vrehdr] Alababd i 250~500 pg/g ool A
T 9FAE A& v FsA veld ¥ ol
Azel At Hae A& FIsd Hok(Table 4).

7 A7 oy 3

10 pg/gm F: 7k, AAe A g ool

50 pg/gm F:7ellE &
renal pelvis, large blood vessel FHol
¥ %% (massive and compact
infiltration) A& 7e°] dsic}.

100 sg/gm :50 pg/gm+-st ¥ xpel7h ¢l3 o}
uk 41%2) tubuleol oedema 7o) M Tt

inflammatory

CA (cellular atypia)

CI (cellular infiltration, focal)
FN (focal necrosis)

HN (hepatocyte necrosis)

N (no specific findings)

Nec (necrosis)

PTI (peri-tubular infiltration)
Te (tubular oedema)

TN (tubular necrosis)

250 pg/gm i 7bells F¥-AHql #|A} focal ne-
crosis7} vtelyks 2 Fweol| 23 hydropic swell-
ing, 7FAlZ¥e] pleomorphism® acidophilic
changer} AAMFHNUEL 3L 50 pg/gmv3 FAHE
4738 vhehgdct

500 pg/em :7be] @ Fuedd JZAEIE
patchy and intensive inflammatory infiltra-
tion, hepatic sinusoidel] Kupffer cell®] Z4i,
neutrophilic infiltration, Z}4l%£2] hydropic
swelling® focal necrosis &7A%&o] Jelhde. 4l
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Fig. 2. Liver tissue showing extensive coaggulative necrosis (1,500 ppm, H & E, x 200).

Fig. 3. Focal lymphocytic inflammatory infiltrates in portal tract (500 ppm, H & E, x 100).



Fig. 5. Focal periarteriolar infiltration of lymphocytic inflammatory cells (500 ppm, H & E, % 200).
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uhsl ot
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necrosis, Y1 A Al & acidophilic change, =&
pyknotic nuclei &4to} B r},

A%} s tubular necrosis 9 glomerular tubule
9 glomeruluse] FHAT HAAEd o] BHer, A
¥ 22 HEu(hazy architecture)siz o =
(pyknosis) £274% H e} ubzle® 7b AR v %
L7148 (autolysis) 2A <} At

ol We] £7& FHsd 10 pg/gmAE LS 371
Y Foll = 2lolglo] AALAQ Wl wdUsle
v 50 ug/gmTAl e b @ AZ: Aol & A E
7Vt debdr] Alabsbela 250 ug/gmitel A =
F-4el Habazde] Helriy] 500 pg/gmel M =
AME] FA, ArtdAdo] dS Fels g 1,500 ug
/gmFolFL 25~28Ufoll L FAbaiste] Alsid
vl 2L Faliz) el AT AEEa o
stt}(Table 4)(Fig. 2~4).
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v} Ohta and Cherian(1991)& A2} 7] MT=
Cdrt Aol wlE=Es 7S Azt = odA
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