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Accumulation and Elimination of Lead in Common
Carp (Cyprinus carpfo). Freshwater Shrump

(Macrobrachium njpponense) and Freshwater
Clam (Corbicula fluminea)

Tain-Sheng Lin and Fu-Guang Liu

The accumulation and elimination of lead in common carp (Cyprinus carpio),
freshwater shrimp (Macrobrachium nipponense), and freshwater clam (Corbicula
fluminea) was studied. The results are summarized as follows.

1. The amount of lead accumulation in carp was greatest in the liver, and then
“in the intestine, gill and muscle, whether the duration of exposure was short
or long. The amount of accumulation in the liver in the 10, 5 and 2.5 ppm
groups of lead concentration were 520, 504 and 395 ug/g, respectively. When
the carp was moved to lead-free water, elimination in the gill was the highest,
with elimination rates of 28.1%, 31.6%, and 45.2%, respectively.

2. The amount of lead accumulation in freshwater shrimp was greatest in the
shell-cephalothorax, followed by shell and abdominal muscle, whether the
duration of exposure was short or long. The amount of accumulation in the
shell-cephalothorax in the 10, 5 and 2.5 ppm group were 811, 721 and
692 pglg, respectively. When the shrimp was moved to lead-free water,
elimination was similar in each experimental body parts under the same lead
concentrations.

3. In the short or long stocking period of freshwater clam, the amount of lead
accumulation was lower in the green water group than in the ground water
group. Consequently, the survival rate of the clam in green water was higher
than in the ground water.

4. The elimination of accumulated lead from the bodies of common carp,
freshwater shrimp, and freshwater clam was found to be difficult to deal
with,
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Table ] The toxicity of lead to common carp ( Cyprinus carpio ), freshwater shrimp (Ma-

crobrachium nipponense ) and freshwater clam ( Corbicula fluminea ).

Concentration No, of survival
Animals ) —
( ppm ) 24 h 48 h 96 h
260 10 10 10
295 10 10 10
Common carp
) 330 10 9 8
C C. carpio )
365 3 0 0
390 1 0 0
190 10 10 10
225 9 9 9
Freshwater shrimp
. 260 9 6 6
(M, nipponense )
295 4 3 3
330 0 0 0
155 10 10 10
190 10 .10 10
Freshwater clam
. 225 10 10 10
( C. fluminea )
260 10 8 7

295 9 7 5
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Table ? Lead accumulation in the tissues of the common carp in the test for acute toxin,

Duration Concentration - Accumulation amount ( #g/g)
(h) ( ppm ) Muscle Gill Liver Intestine Scale
12 365 23.6 3200 483 129 905
( died ) 390 40.4 4052 523 . 259 1998
24 365 75.4 8107 543 - 242 443
( died ) 390 84.9 10169 743 . 325 510
96 260 17.8 265 303 60.6 351
(survival ) 295 21.6 277 370 . 82.0 348
330 23.0 296 512 - 95.7 371

3 FUHAXNBEABRREFEEBAEZERE

Table 3 Lead accumulation of freshwater clam ( Corbicula Sfluminea ) in the test of acute

toxin,
Concentration ( ppm )
Duration
155 190 225 260 295
96 hrs 293 362 400 611 673

9 days 258 297 340 431 481
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Fig.] Lead accummlation and retention in common carp exposed to water containing differ-

ent concentrations of lead for § weeks then moved to lead-free water for another

6-week culture period,
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Fig.4 Lead accumulation and retention in freshwater shrimp exposed to water containing
different concentrations of lead for 6§ weeks then moved to lead-free water for

another 3-week culture period.
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Fig.5 Lead accumulation and retention in freshwater clam exposed to water containing diff-
erent concentrations of lead for 21 days then moved to lead-free water for anether

21-day culture period. ( ground water )
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21-day culture period. ( green water )
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Table 4 Dominant algaes of the green water in the test of accumulation and elimination
of lead in freshwater clam ( Corbicula fluminea ).

Species %

% ¥ : Coenocystic asymmetrica 53.
Actinastrum hantzschii
Scenedesmus acuminatus
Chlamydomonas sp., 10.

. Micractinium quadrisetum

Coelastrum microporum

7 ¥ . Euglena geniculata
E, caudata

& : Cryptomonas ovats

C. erosa

¥ % : Cyclotella meneghiniana
Melosira granulata var, angustissima 1
Nitzschia palea
Navicula sp., L
Synedra acus

E: #% & : Aphanocapsa sp.
Anabaena spiroides
Oscillatoria sp,
Phormidium sp,

S OO N~ O W =

-~
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Species diversity 2.
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Fig.] Lead accumulation and retention in freshwater clam exposed to water containing

different concentrations of lead for 6 weeks then moved to lead-free water for

another 5-week culture period, ( ground water)
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