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ABSTRACT

Even though some standard developmental bioassay protocols for environmental assessment using sea
urchins have already been described, there have not been many attempts to apply and modify these protocols
with Korean species. Therefore, there is a strong need to establish standard bioassay protocols using sea
urchins commonly found in Korea. Prior to developing a new protocol, it is essential to know the optimal con-
ditions for the bioassay procedures. We investigated the optimal conditions (temperature, salinity, and embryo
density) of the sea urchin Strongylocentrotus intermedius. The ideal temperature for developmental bioassay of
S. intermedius was determined to be 15°C and the time required for the embryo to become pluteus larva was 72
hr. The optimal range of salinity for the embryo toxicity test using S. intermedius was between 30 to 32 psu,
which js similar to the range found in the natural habitats of adult populations. The optimum density of
embryos at the beginning of bioassays was 100 embryos/mL. When the assays were carried out at higher densi-
ties, the proportion of normally developed larvae decreased significantly.
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+ ogEAEe PEH 7)FEe A3 A
dstoz ool e Wt use] A o ¥l
24 AE 934 88 &) de 477} o
B uEooh(His er al., 1999). Sefeds] A=E #
A7) A3 LAAREH A=l s F AEA
Ao ke A& HrHE 4 vk &
Aol gloh. BEAAY (Bioassay)olgt ojH EA o]
Arolgl= AEANA wXe 9GS, 2EHU 22
A U AEAA mHE T AL
v T riske Adez Aosta glot 121 A
EARWE BA 2980 wS I FEAA
o7l SA®T oplel AlAlelx Mo
= AEE 4 A% B o8 wAY 9
A6 93 FE AZFsed oj4d 5 U+
(Kobayashi and Okamura, 2004). Ao}zl A& A
oAl GAS o] 88 HAAubEE AAE o83}
£ A o 2& Azt s (g
dE AL 7R A Qo dubH o g s 7S
=B 27] A WA AARA R S48
o o "iZtslcts delx] v} (Martin et al., 1981).
o ooz, 29 S8 ol4dt BAAde] ak=lA
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AGAEol BZUEAA (Strongylocentrotus in-
termedius)®} AAF 20059 38Ul 7= A &
ule} zsjelA skt Agde &7 A
AR AdA Q) Algte AAIE7] $8te 18°C=
A5 o 17497 aXshalek WPe) AFas]
AR AL =R EoUSA m2E IAYFE
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okz} AR} HlEL §=3)7] $3te] 0.5MKCI 1
mLg U Aot Xee Fo FUT F U
3 AAE 44 o=z $AsA (Cherr et al.,
1987, Chapman, 1992).
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$o] ZAaslr] AlEkste] 20°C o] el e 50% ©l
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g. 1. Developmental stages of S. intermedius. A: fertilized egg, B: 8-cell stage, C: morula stage, D: blastula (before hatch-

ing) stage, E: blastula (after hatching) stage, F: gastrula stage, G: prism stage, H: pluteus stage.

Temperature (°C)

0 40 80 120
Elapsed time (hr)

Fertilized egg 523 Morula Prism

TED Jcell-<morula M Blastula Pluteus

Fig. 2. Effect of temperature on the developmental time of
each stage of S. intermedius.

ME 60A1zto s HhAY AIZEE Frolm At A
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(Fig. 3B).
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Fig. 3. Proportions of hatched blastulae (A) and normal larvae (B) of S. intermedius at each temperature. Error bar

represents SD (n=3).
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Fig. 4. Comparison of proportion of normal larvae of S. intermedius among different salinities ((A): the first experiment,
(B): the second experiment). Error bar represents SD (n=3). Values with the same character showed no significance

(ANOVA, p>0.03).
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Fig. 5. Comparison of proportion of normal larvae of S.
intermedius among densities. Error bar represents
SD (n=3). Values with the same character showed
no significance (ANOVA, p>0.05).
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Table 1. Comparison of conditions for sea urchin development tests among different sea urchin species. V: volume of test
solution (mL), DD: density of embryos in development test (embryos/mL), S: salinity (psu)

Species v S DD Reference
Arbacia punctulata 30 U.S. EPA (1994)
30 Nacci et al. (1986)
Arbacia spatuligera 31~36 Riveros et al. (1996)
Dendraster excentricus 10 34 25 U.S. EPA (1995)
Diadema setosum 10 30 20 Ramachandran et al. (1997)
Paracentrotus lividus 5000 34 100 Fichet er al. (1998)
Strongylocentrotus droebachiensis 250 20 Dinnel and Stober (1987)
Strongylocentrotus purpuratus 20 34 50 U.S. EPA (1995)
10 34 25 Garman et al. (1997)
Strongylocentrotus intermedius 5 30~32 100 This study

e

e

30~32psu W4 HolM: 0% AH3lste AA
HhAlE-S BT, 34psudl A= 70% )4 AA
ALe JeEligA, A A8 2712 A
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3ot
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o2 L}E}kb:} sR|at, AoA e ol A2 gAY
o2 FE Hiage=s AT SsiMe 4
Frro) :;1 257 Behe 100707 A3 Zle=
serEich wpebd #Ae] == 100 embryos/mL
2 ZAA3HA

Y} 27k A4 ngza%ol Rashe A
&g &yt 22p7] d8g ez AR
Az A8 FRNA RS A7, mL 20077
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v}, =Z717h %H}iﬁ} 12 A% 2 E7H$2 F
B9 =&g veplich A Foll BHDEAAA
wjo}7} E.Hﬂﬂ o R3lst - ufckeie] He| »
o FAE HATE £ Aok F, kA F
B3)7} 20 mLelgkx shx|gh, 83} F 2§AL 7}
AW 20 mLe FIHE 2% o] g3l Ho) ohig)
= ZA9 dR FAE o] 83 Aot o]
Zro] o F7le) RAEA HH M2 AHESY F
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Diadema setosum)3 S48 B8 B oF9ioh
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B QEEET o e P o gL 4
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