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ABSTRACT

The present study was conducted to confirm that a
bivalve Ruditapes philippinarum can be used as a
biomarker for the monitoring of the heavy metal
pollution in the silt of the marine environment. The
clams were collected from the silt of Cheonsu-bay,
Buheung-ri, and Tan-island of the West Sea, Korea. To
observe the normal structures of the target organs
(hepatopancreas and gill), they were dissected out for
the immunohistochemical study and the electron
microscopy with TEM, SEM, and SEM-EDS. The
immunohistochemical study showed that the
interdiverticular connective tissues of  the
hepatopancreas, and the outer epithelium of the gill
lamellae was strongly reacted to anti-metallothionein
(MT), indicating the presence of MT, a metal-binding
protein, involved in metal detoxifying process.
According to the examinations under the TEM, the
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epithelial cells of the hepatopancreas of the clams
collected from polluted area (Tan-island) showed
certain changes such as swollen rER, swollen nuclear
envelope and inclusion bodies in the nulcei. In the
SEM-EDS analysis, tissue of the hepatopancreas
showed relatively higher concentration of S, Zn, and
Cd. These elements are supposed to be concerning
with the MT-reaction in the hepatopancreas.
Considering that the coastal bivalve R. philippinarum
showed immediate subcellular responses to heavy
metal pollution in the overall experiments conducted,
this species might act as one of efficient biomarkers
for the heavy metal contamination in the marine
environment.

Keywords: Ruditapes philippinarum, TEM, Heavy
metals, Biomarker.
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Fig. 1. Light micrographs of immuno-reactivity against monoclonal mouse MT antibody in Ruditapes philippinarum.
A-C, Epithelial cells of the hepatopancreas. The interdiverticula, custer of hepatopancreas show strong reaction

to the anti-metallothionein immunostain; D-F, Epithelial cells of the gill. The apical cytoplasm of the lamella cells
shows strong reaction to the anti-metallothionien immunostain.
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Fig. 2. Transmission electron Micrographs of the hepatopancreas of Ruditapes
philippinarum. A and D, Cheonsu-bay sample. The cells show the swollen
nuclear membranes, an inclusion body and a vacuole; B and E,
Buheung-ri sample. The cells show the swollen nuclear membranes, an
inclusion body and a vacuole; C and F, Tan-island sample. The cells show
the swollen nuclear membranes, an inclusion body, a vacuole and
granules in mature stage.

- 160 -



Korean Journal of Malacology, Vol. 22(2): 157-165, December 30, 2006

+ anti-MT Whgo] Aoz gatse o

2. Transmission Electron Microscopy

AGEE AR vk S o]g3te] 7HAFR ofrr] w4
F25 B3 3 A7 99 294 % wet k2 r)= s)x]ut
ARAANA FF502 FAHE AHES o5 BT 5 9
R, o] swelling =& A LY 4 ek 7143
A & el Me £ (1nclusw body) & & &
Rt oprtmleA e #A & et 53] dEeA XH
g Al A hﬂ]%}ﬂ]/ﬁ% mature stage?] %% F
S, oo A= early staged &I F2&L I
NAet (Fig. 2, 3).

> JP) n:&

3. Scanning Electron Microscopy and SEM-EDS
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Fig. 3. Transmission electron micrographs of the gill of Ruditapes philippinarum.
A and D, Cheonsu-bay sample. The cells show the swellen nuclear
membranes and a vacuole; B and E,Buheung-ri sample. The cells show
the swollen nuclear membranes and a vacuole; C and F, Tan-island
sample. The cells show the swollen nuclear membranes, a vacuole and

granules in early stage.
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Fig. 4. Scanning electron micrographs of the hepatopancreas (A-C) and the gill

(D-F) of Ruditapes philippinarum.
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Fig. 5. Fluctuation of the element level of Ruditapes philippinarum by time courses. A, hepatopancreas; B, concaved surface
between the demibranches of the gill; C, convex surface of the demibranch of the gill.
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