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=Abstract=

Experimental Studies on the Cadium and Metallothionein
in Molluses Collected from Mangyeong River, Korea
Chin-Thack Soh, lI-Soo Yoo, Sook-Hyang Kim and Jae-Jin Kim”
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Department of Biology, Pai Chai University*

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 molluscs
which inhabit along the river in respect to the modulatory role in reducing the pollution.

For the purpose, molluscs which are common in numbers and biomass in the area were
collected, and Cadmium (Cd) was subjected as a reference metal in the experiment. The
corresponding species were;, Cipangopaludina chinensis (muddy snail) and Scapharca
subcrenata (seashell). As methods, sample species were kept in laboratory under the natu-
ral condition as possible. Soil were brought from the site of the collection, dried auto-
claved and wetted with ordinary water. It wad utilized as media to maintain the collected

species in vitro all the way of the experiment. CdCl. was mixed in the medium according

to experimental design.

On the result obtained in the study, it is summarized that molluscs which inhabit along
Mangyeong Gang (river) consume heavy metal-containing matters, so far Cd is concerned
in the study. The amount of Cd concentration in tissues of the benthic natured inverte-

brates were dose- and time related, and MT-Cd was also similar trend.

Thus, Cd may eventually combine with low molecular protein forming metalloprotein,

then reduce the toxicity of the heavy metal.
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Sample (0.5~1.0g)

— Homogenization (0.25 M Sucorse)
— Centrifugation (18,000 < g)

— Cytosol (0.2 ml)

— Tris-HC1 (0.03 M, pH 8.0)

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

Heat treatment (100°C, 1 min) 3 times

Centrifugation (1,000 x g, 5 min, room temp)-

AAS measurement of metal (Varian Spector AA-30)

Metallothionein by amino acid analysis

Fig. 1. The procedure of metallothionein determina-
tion.
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Methallothionein(MT-Cd) 42 Onosaka &
(1978)2] W& A&k &, AF & =2 1gm
& AFHs Ay AgFR *ﬂ’ﬂ’{} ohg Mg
(sucrose solution, 0.25mole) 5mlE oA
glass homogenizer® =34 vtdg & QYAPAR
2712 18,000 xg(4°ClellH 3087 dAEelstct.
Azl e Flo g E3HPH o 2 metallothionein &
AAEFF AN sl Ed sl=d FE 712
sled F-34drt. MT-Cde Cd/hemoglobin®-&
a9t (Fig. 1).
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Table 1. Survival rates of Cipangopaludina chinesis
in various concentrations of cadium

concentrations Survival rate(%) after

of Cd (ug/1) lwk 2wk 3wk 4wk
0.0(control) 100 100 100 100
50.0 100 100 100 100
100.0 100 100 95 92
200.0 100 93 85 79
400.0 95 95 76 61
800.0 73 57 49 36

A% AR

I 800 pg/1¥
¥ gt
2) = FIEB S5

FEEg vlFo} oE w)x] W =9l =AY 7}
=F 5% 0.07~009mg/kgs BAer Cdy
% 50 ug/lell A& =-3o] AW Cd H5% |
F % 2.12 mg/kg, 45 ¥ 578 mg/kg® vheh} A}
S 717ke] 52 Frlste Adkeldin). £ e
BEh E84E w9l 2AY JEg SE S
Aok &, 50 ug/l FellA 45 F 5.78 ppmeolwd Ho)
800 pg/11x+=  1l.4lppme Z7lstgich(Table
2).

Cde 5= ALS 45 F9 szl 28 Ak
A (r=0.7228)5 Jelll o™, A5 2F F9 45 F
o] 27 xw7e alel u]$ §olgt xfol2 m ot}
(p<0.01).
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Table 2. Cadmium concentrations of C. chinensis

Cadium concentration(mg/kg) in

Concentrations

of Cd(ug/1) in snail after
culture medium 1 wk 2 wk 2 wk 4wk
0.0(control)  0.09 0.08 0.09 0.07
50.0 212 3.98 5.02 5.78
100.0 3.72 6.23 6.51 8.12
200.0 3.86 7.71 8.10 9.95
400.0 5.29 7.93 9.81 10.69
800.0 6.98 10.29 10.32 11.41

Table 3. Remaining cadmium concentration in C.

chinensis cultrured medium unit; pg/1
Cadmium concentration in
Initial cultrured medium after
Cd concentrations
1 wk 2 wk 3wk 4 wk
0.0(control) 0.0 0.0 0.0 0.0
50.0 435 38.6 335 29.1
100.0 70.1 65.4 65.4 55.9
200.0 151.7 131.6 119.5 106.7
400.0 299.7 2796 2694 2545
800.0 676.7 6635  546.2 512.4
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3) XU JIER Zo| HE

Eeo] miAYY Cd F5+ H& 50 pg/l FoA
15 % 43.5pg/1, 25 ¥ 38.6 xg/1, 35 F 33.5 ug/
1, 45 F 29.1 pg/12 7}=F s+ s AEE
Bolar, 100 pg/1, 200 pg/l FAAE w5q oFdeo
2 £Fd vleg vEo) Aade s B o4 U4
o}z 400 pg/l, 800 pg/1FNAE =58 A
ggo] Folel et #59 Jtog w2 Fa F
Al o gkarstedzick(Table 3).

z7] I=F F9 52 AR FE ARGl
ol A Cd ¥x9 AddAe 9 #9938 AAS
B e r=0.9991, p<0.05).

4) =8o| M MT-CAde

e g AAsle =93] AW MT-Cd =#
2 0.03mg/gelgd et 100g/1 i+ 0.13~0.17
mg/go 2 Z7tstglon, 800 4g/1 FellAE 0.22~
0.25 mg/g & veldrt. & =¢3e] AW slng ¥
7} Z718+% MT2Z% F718tedck(Table 4).

Cd =9 A& 45 F9 =53] AN me-
tallothionein 5% 719 A#PAE r=0.7747% 1}

B, A% 2FFe] 4 5Eate) Aol: fejd
2}o]2 B ch(P<0.05).

2, Mwat

1) AIESY FIEE 55

JIEf % 50.0 ug/loll Azeks 2183 o) 3l
A AP FlEE FRE 35 344/, 6F
29.48 ug/18 Zrastgdch(Table 5).

2) HESE

Abg P Wl Mo Amube 7= H ghekol 200
pg/l olslall A AG7IT Fh6F) A AAb A8
Row, 400 ug/l FATNA 35, 65 Fo QY=g
747k 80%, 20% % vielwc). JLEE §heko] 800 ug/l
FAFed e 357 % 65 F2o WE§ol 247 30%,
10%% § 43 AE&°] Fazdct(Table 6).
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Table 6. Survival rates of S. subcrenata in various
concentrations of cadmium

Cadium Survival rate(%) after
Table 4. Cadmium-metallothionein concentration of concentration of

C. chinensis culture medium(ug/1) 3 wk 6 wk
concentrations Wt.of Cd-Metallothionein concen- 0.0(control) 100 100
of Cd(ug/1) in snail tration(mg/g) after 50.0 100 100
cultured medium (gm) 2 wk 4 wk 100.0 100 100
0.0(control) 50 0.03 0.03 2000 100 100
50.0 50 0.09 0.11 4000 80 20
100.0 50 0.13 0.17 800.0 30 10

200.0 50 0.14 0.21

400.0 50 0.19 0.25

800.0 50 0.22 0.25

Table 5. Remaining cadmium concentration in

Scapharca subcrenata cultrured medium
unit: zg/1

Cadmium concentration in
cultrured medium after

Initial
Concentration of
culture medium(ug/1)

3wk 6 wk
0.0(control) 0.0 0.0
50.0 34.45 29.48

Table 7. Cadmium concentrations of S. subcrenata

Cd conc. in S. subcrenata

Cd concentration (mg/kg) after

in water(g/1)

3wk 6 wk

0.0(control) 1.35 1.46
50.0 3.98 5.41
100.0 5.15 6.98
300.0 7.11 9.19
400.0 7.53 10.32
800.0 8.29 12.06
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Table 8. Cadmium-metallothionein concentration of
S. subcrenata

Cd concentration Cd-metallothionein

in water (ug/1) Duration(wk) conc. (mg/g)
0.0(control) 6 0.05
50.0 6 0.14
100.0 6 0.15
200.0 6 0.23
400.0 6 0.29
800.0 6 0.31

o] 7l=F T =F 0~800pg/13 o2 ZAske] 3
F, 6F &<¢ ASKA|) A} (Table 7) Mzt W 7}
EE ¥5+F 3F Fo 1.35mg/ke, 65 12.06 mg/
kge2 A FHo| FHYort HEF(FF JI=F ¥
= 00ug/DldAe 7% 7t=F5 <7t 35 ¥ 1.35
mg/kg, 65 ¥ 1.46 mg/kgo & vtebydr}. 50.0 pg/l
M= A3 Frreke] 357 ¥ 3.98 mg/kg, 6F
¥ 54l mg/kgHdort 2 ol e AYT F
100.0~800.0 ng/10 A& }ofF FHgo] 2l 3}
dole 2 s reh= vl#slz] e

4) = MT

A& Fl=F F = 0.0~800 g/l A4 )
wabll MT-Cd##& 7l & 55 50.0 g /10l 4
0.14 mg/geo E(dx7 0.05mg/g) MTeko| Z7}3}
At Fl=F X 100~800 ng/to) o) sjF W MT
= 0.15~0.31 mg/g AE 2 Z7tslgor} 4nkgk A
% A%E ¥ grh(Table 8).

Cdsxet MT-Cdel $=29 A#RAE r=
0.8669.0.2 #23 A4AAAE EAcHp<0.05).
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g MTol 9§t S3% we] 713 stngo| AE
MTe} ZAgezn 54L& SsAdcke AlZAE
ol W MT7 £34¢ T84 iAo WA
A7tk M (Nartey et al, 1987) %2 #7)eA
Z4 &4¢ Yo7)E free radical iono] MTs}
AT oA 54 Yoldivte 5o FHHdm ot
(Garvey and Chang, 1981) olx= 79-o]gdx] &&F
& A dhojo] MTe| d&e] Ztkes AL ¥ +
M= AR ol

EfHols 5o t=F w5271 50 pug/lA 4
T 3¢ ASF 291 /12 FF tEF FEE AL
A7)l A48t oF 40%9] Fha ZIE ok 2
A =9ole =g F=rh 300 pg/lllA 25
Fob AFEEo) 93%oig ot 800 ug/1457F AEFo
36% % ZxslE AE E 5 Ao 2 F4H A
ANME 2 FEF7E 2|93t AHEN =5-Fole) 4
g FF0) 7loF Aol g FAF] bR
FE4& i WAl AF =53HolE /NEstnE 5
Fo x&d 235 AA EAHE 7IHEA "ot

Amabe o 9lg] Mz A HAste AFEA
7HEf 299 TRt 22 Felia] MAske Ajudt
zAo A 1.4mg/kgd 7t=F w27t AEEHY WS
9] JtEE FE7b 800 g/l 6F T4 AEF
zAW J=F FE7F 12.06 meg/kgel & AEE
2ok, #%9 Jtod w27k 50 pg/lell A Ajante)
6F A&F FF2 7l=F FTt 2948 ug/12 A
gt =%-8old vt %2 st=F A7 B&
2 ozt Aot A Well Hel MAsE Ao
stk w7 shTek Asligl ddgtellE Awehg w]F
3 THe HFEe] FrHe o okF HFel A
AL A= HFE ¥R FTIFEE AaTdeAe zol
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frejole AR glow A Aehg w|E{E 245 AEol
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HA7Z 9 dA5E W Cadmium ¥ Cadmium-Methallothionein k9] A& =i}

dAz A 234 ogE HAL ¢ Adx AS
T % detoxifying sink®& s+ Aoz A= u}
= 2t (Webb, 1987).

A 5(1993)2] A st ZE x|
CdCl, #H+t82 vf928 AFSE 30YE 7 2 A
Aol el Cd 2 MT-Cd 418 v} Cdge T 3]
Z226lH AHFHog AolE QAF}IE oHYoY
MT-Cde ZzAedA Bl ARzad4 ou] gl&=
27H Brh

o]e} ko] MT-Cdr} Algel ©f @ol 3HE o
fre AA7IFAN FA4"H MT-Cdrt AA el A2
HE wjAdr)e A HiEHe A 2o A% 7
AN MT-Cd Aol o] 43 s AQdA o
= 9ol & Fed #r. &3 MT-Cdrt A=A
&4 Falgh ZdAxE wrd "®er)l ¢ed Sendel-
bach et al. (1989)2 MT-Cdx= Alge] =A™
U ASAHS FEg $ Qo slgE & 5(1993)
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g4 ALz wEd A9 2 7HE wilEd Aol
e}
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