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A Study on the Effect of Heavy Metals on
Embryos Formation of Sea Urchins

Chun Man Yu
Dept. of Biology, Chonnam National University, Kwangju, Korea

ABSTRACT

This study was attempted to carry out the effects of heavy metals when sea urchins (Hemicentrotus pud-
cherrinmus, Anthocidaris crassispina, Scahhechinus brevs) formed early embryos. Results of the experiment
for the effects of heavy metals on the development of sea urchins, in most sea urchins, the ranking of
heavy metals according to decreasing effects upon fertilization and development of urchin eggs was fol-
lows: Hg, Cu, Zn, Cd, Ni, Cr, Pb, Asand Fe. In addition, in most heavy metals, the ranking of ex-
perimental animals according to decreasing effects upon fertilization and development of urchin eggs in
the same concentration of heavy metals was follows: H. pudcherrimus, A. crassispina, and S. brevis.
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Fig. 1. Test animals.
* Hemicentrotus pulcherrimus (the upper part)
* Anthocidaris crassispina (the middle part)
« Scahhechinus brevis (the lower part)
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Fig. 2. Diagnostic features of the main development stage from fertilized egg to pluteus in sea stars. A :fertilized
egg. B:2-cell. C:4-cell. D: Blastula, E: Late gastrula. F, H: Anormal pluteus. G : normal pluteus.
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Table 1. EC 50 of heavy metals for sea urchines to form fertilization membrane

Heavy Testing animals
metals H. pulcherimus A. crassispina S. brevis
EC(50) ppm
Hg 0.025+0.005 0.015+0.004 0.072£0.010
Cu 0.035+0.005 0.023+0.005 0.072£0.011
Zn 0.092+0.014 0.033+0.013 0.151+0.053
Ni 0.503£0.063 0.052+0.010 2.26710.489
Cd 0.723+0.137 0.071+0.023 0.206£0.062
Pb 1.805+0.379 1.687:+0.377 4.53410.903
Cr 3.053+0.743 1.34440.327 3.044+0.727
As 4.245+0.811 3.632+0.228 3.122+0.536
Fe 3.812+0.723 5.244+0.908 8.211+1.097
[Each number is the average+standrd error for separate three experiments]
Table 2. EC 50 of heavy metals for sea urchines to form normal pluteus
Heavy Testing animals
metals H. pulcherimus A. crassispina S. brevis
EC(50) ppm

Hg 0.022+0.005 0.013:£0.003 0.042+0.013
Cu 0.034+0.007 0.02240.006 0.051£0.011
Zn 0.072+0.012 0.015£0.005 0.106£0.044
Ni 0.423+0.072 0.383+0.013 1.477+0.406
Cd 0.465+0.103 0.052+0.013 0.153£0.028
Pb 1.543+0.275 1.520+0.308 4.507+0.542
Cr 2.027+0.735 0.512:+0.231 3.343+0.406
As 3.121+0.728 3.473+0.8.33 2.521£0.427
Fe 3.543+0.782 4.520+0.842 7.174+1.230

[Each number is the average+standrd error for separate three experiments]

Table 3. Ranking of heavy metals according to decreasing effects upon fertilization and development of sea urchins

Testing animals

Fertilization membrane
formation

Pluteus and bipinnaria
formation

H. pulcherimus
A. crassispina
S. brevis

Hg Cu Zn Ni Cd Pb Cr As Fe
Hg Cu Zn Ni Cd Cr Pb As Fe
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Hg Cu Zn Ni Cd Pb Cr As Fe
Hg Zn Cu Ni Cd Cr Pb As Fe
Hg Cu Zn Cd Ni As Cr Pb Fe
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=3} 19891 Dinnel £ o32] Z2] AA(S droe-
bachientrotus, S. purpuratus, C. aggregata., ¢t a) %
7] wkA =z} A Aol Ag, Cu, Cd7} v1 2] o4 8ol 3gh
A BarelA] Cd>Cu> Ageo 2 7] vt A
A o] Aol AsE Bl& 2w gk nf gleh
o] FEEEL Aol ErkAe] o] Ao S
55 A= & AL Fs A sl A
2]zl Aol Gk ‘317‘1 , RS Bl Qled
%3}l A} 2 (respiratory metabolic pathways)oll =
R ‘/}EMJ‘H Z7] wpAy ol AL 13| Al =)
SHo g el FFE o AR vAEL A
71]-4 F-A9] Aol F5rEAel A=A 54
ol kA o2 xale o] Fatel] oajA, o
2o FHAE, Aage] AEor Aggdors o
Fo A= A FolA o] Feizint FEo o
g o F23 AR F5o] 84 FAslA
v Gell 2AE 7350} oluld (ZagHE)e| opin
72 HolAgt 7| Abel] ofdl YA mE AL
& F5hs A-olth A Ee] A F45F
AT 5 e Aol A Wyt oloh
7} olul s AAFE= FFE FTES TAE
ol &3ith AlZER (HpE) o) ol f= dubd o g o}

8 > Kol m
> m{n ] J}>

Az} Fel Be W 4 2AY $IE 2 9
o} -85} kg e AeAe] ohd B0l 2
Z

SEREBRER

A} 2o FoEEl B B4 SEEE B
of gl of ks APLE Bdo] sjake] wol el
ApollAd et ghelol sl wedepaAlold M
Moz ¥xu ol 228 oyl AART}. T}
o), SAl3], A okbA SA1EE Solla] W)
e 48 R Agehd Sojalsh A gk

22

ok

1) Norris, P. R. and Kelly, D. P.:Accumlation of
cadmium and cobalt by Saccharomyces cerevisiae.
J. Gen. Microbiol. 99, 317-324, 1977.

2) Bert, L. V. and Ulmer, D. D.:Biochemical
effects of mercury, cadmium, and lead. Ann. Rev.
Biochem. 41, 91-128, 1972.

3) Dial, N. A.:Methylmecury. Teratogenic and lethal

effects in frog embryos. Teratol. 13, 327-334, 1976.

) A EEHY) 18R, 137-156, 1991.

5) Kobayashi, N.:Marine ecotoxicological testing
with echinoderms. Ecotoxicological Testing for
The Marine Environment. 1, 798, 1984.

6) Fujisawa, H.: Differences in temperature depend-
ence of early development of sea urchins with
different growing season. Reference Biol. 176, 96-
102, 1989.

7) Pagano, G., Cipollaro, M., Corsale. G., Esposito,
A., Ragucci, E. and Giordano, G. G.:pH-induced
Changes in mitotic and developmental patterns
in sea urchin embryogenesis. Il. exposure of
sperm. Teratogenesis, Carcinogenesis, and Mu-
tagenesis 5, 113-121, 1985a.

8) Pagano, G., Cipollaro, M., Corsale, G., Esposito,
A., Ragucci, E., and Giordano, G. G.:pH Induced
changes in mitotic and developmental patterns
in sea urchin embryogenesis. I. exposure of em-
bryos. Teratogenesis, Carcinogenesis, and Mu-
tagenesis 5, 101-112, 1985b.

9) Dinnel, P.A. and Stober, Q. J.:Crumeley and R.E.
Nakatain. Development of a sperm cell toxicity
test for marine waters. in Aquatic Toxicity and
Hazard Assessment. 82-98, 1982.

10) Dinnel, P. A, Link J. M. and Stober, Q.J.:Im-
proved methodology for a sea urchin sperm cell
bicassay for marine water. Arch Environ Contam
Texicol. 16, 23-32, 1987.

11) Davydov, P.V., Shubravyi, O. L. and Vassetzky, S.
G.:The starfish Asterina pectinifera. Animal
species for developmental studies. 287-311, 1990.

12) Brown, A. C. and Greenwood, J. J.:Use of the
sea urchin parechinus angulosus (leske) in det-
ermining water quality and acceptable pollution
levels for the south african marine environment.
South African J. Sci. 74, 102-103, 1978.

13) Kobayashi, N.:Bioassay data for marine pol-
lution using echinoderms. Encyclpedia of En-
vironmental Control Technlogy 9, 539-609. 1995.

14) Kobayashi, N.:Comparative toxicity of various
chemicals, o1l extracts and oil dispersant extracts
to canadian and japanese sea urchin eggs. Publ.
Seto Mar. Biol. Lab, XXVI (1/3), 123-133, 1981.

15) Dinnel, P. A. Link, J.M., Stober, Q.J., Le-
tourneau, M. W. and Roberts, W. E.:Com-
parative sensitivity of sea urchin sperm bioas-
says to metals and pesticides. Arch. Environ. Con-
tam. Toxicol. 18, 748-755, 1989.

Korean Journal of Environmental Health Society, Vol. 24(3)



