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Effects of accumulated copper sulfate on cellular ultrastructure in
four tissues of Charybdis japonica

DING Aixia, WANG Chunlin
(College of Life Science and Biotechnology, Ningbo University, Ningbo 315211, China)

Abstract: With accumulate toxicity test, the effects of 0.5 mg-L™" copper sulfate accumulation on ultrastructure of cells in 4 tissues
(heart, gill, muscle and hepatopancreas) of Charybdis japonica were studied. The results showed that the copper sulfate accumulation
caused more damages to gill and hepatopancreas than to heart and muscle. The injured gill cells had a different ultrastructure, with en-
doplasmic reticulum dilated and vesiculated, mitochondrial cristaes partially disintegrated, gill fibre cuticles denatured and dropped.
The ultrastructural damages to hepatopancreatic cells were characterized by the decrease of microvilli, swelling and breaking up of mito-
chondria, expansion of endoplasmic reticulum, disruption and vacuolization of nucleus, tumefaction of nuclear membrane and increase
of lipid droplets. As for the toxicological changes of myocardial cells, the mitochondria were swelling, having a lot of vacuolus and dis-
integrating, while the myofibrils were irregular with endoplasmic reticulum dissolved. Although the samples of C. japonica, which had
been exposed to 0. 5 mg-L ™" copper sulfate for 16 days, were still alive, ultrastructural damages were found in the cells of gill, hepato-
pancreas, heart and muscle.
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7 ~8. ERERHIAL PRLH A0 MU A AL BAX A E , x 10 000, x20 000
Plate I  Toxicological changes in musculature cell
1. Myofibril (My) in control group, %10 000; 2. My in treatment group (treated with copper sulfate) , x7 500; 3. Mitochondrial (M)
in control group, x7 500 4. partly dissolved M; swelling cristae (Cr) and vesicles in musculature in treatment group, x 12 000;
5 ~6. Nucleus (N), x15000, and nucleus membrane (NM), x40 000, in control group;
7 ~8. irregular N and dissolved NM in treatment group, x10 000, x20 000
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10. XFRAPBEM, x150005 11. GRARGIALBHAL AR, x20 000
Plate]l Toxicological changes in gill cell

1. gill cells in control group, x2 000; 2. gill cells in treatment group ( treated with copper sulfate) , x2 000; 3. cuticle in control group,
x8 000; 4. thinner cuticle in treatment group, %30 000; 5. large number of mitochondria (M) and cristae (Cr) in control group, x15 000;
6. partly dissolved M and swelling Cr in treatment group, x15000; 7. Nucleus (N) and nuclear membrane (NM) in control group, x4 000;

8 ~9. irregular N which have vesicles, darkening and partly broken chromatin in treatment group, x10 000, x8 000;
10. Endoplasmic reticulum (ER) in control group, x15000; 11. ER in treatment group, x20 000
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Plate[l Toxicological changes in hepatopancreatic cell
1 ~2. large amount of regularly arranged microvilli (Mv) in control group, x8 000, x10 000; 3. relatively sparse My in treatment group ( treated
with copper sulfate) , x10 000; 4. abundant mitochondria (M) in control group, x10 000; 5. partly dissolved M in treatment group, x10 000;
6. Endoplasmic reticulum (ER) in control group, x3 000; 7. ER in treatment group, x3 000; 8. Nucleus (N) and nuclear outer membrane
(NM) in control group, X6 000; 9. changed N with the tumefaction of nuclear outer membrane, irregular nucleoli, darkening and partly
broken chromatin in treatment group, x6 000; 10. regular and relatively small amount of lipid droplets (Li ) in control group, x2 500;

11. irregular but increasing amount of Li in treatment group, x3 000
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Plate[V Toxicological changes in myocardial cell
1 ~2. Myofibril (My) in control group, %8 000, x15000; 3 ~4. swelling and loose My with blurring light and dark bands in treatment group
(treated with copper sulfate), x8 000, x15 000; 5. abundant mitochondrial (M) and cristae (Cr) in control group, x 12 000;
6. partly dissolved M in treatment group, %12 000; 7. Nucleus (N) and nuclear outer membrane (NM) in control group, x8 000;
8. irregular N and NM in treatment group, x6 000; 9. abundant ribosomes (R) in control group, x6 000;
10. R in treatment group, x6 000
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