Korean J. Environ. Biol. 30(2) : 128~135(2012)

g3} ofedo] A Al (Hemicentrotus pulcherrimus)e] % gl
ajo} Aol w| 2= @

Effects of Lead and Zinc on the Fertilization and Embryo
Development of the Sea Urchin (Hemicentrotus pulcherrimus)
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Abstract - Theindividual toxicity of lead (Pb) and zinc(Zn) has been investigated by using the sea
urchin (Hemicentrotus pulcherrimus) germ cell and pluteus-larvae. The gametotoxic and embry-
otoxic effects of Pb and Zn on H. pulcherrimus wer e each investigated at 31, 63, 125, 250, 500 ppb
and 16, 31, 63, 125, 250 ppb, respectively. Spawning was induced by 0.5 M KCI solution and the
fertilization and normal embryogenesis rates test were performed for 10min and 64 h after ferti-
lization, respectively. In exposure to Pb, the fertilization rate was not significantly changed com-
pared with control but normal embryogenesisrate was significantly decreased with concentration
dependent manner. Fertilization and normal embryogenesis rates showed a significant decr eased
with concentration dependent manner in exposed to Zn. The normal embryogenesis rates were
significantly inhibited in exposed to Pb (ECs,=45.13 ppb, 95% CI=40.12~ 50.05 ppb) and Zn
(EC5=19.82 ppb, 95% Cl=18.26~21.31 ppb). In exposure to Pb and Zn, the NOEC of normal
embryogenesisrate was <31.25 and < 15.63 ppb, respectively. The LOEC showed each 31.25 and
15.63 ppb in exposed to Pb and Zn. These results suggest that the early embryo development of H.
pulcherrimus is highly sensitive to heavy metals such as Pb and Zn, H. pulcherrimus can be used
asatest organism for risk assessment in marine ecosystems.
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field 1983; Phillips and Segar 1986).
A Bt BHest #3545 (toxic and
non-essential metal)ql ¢ (lead, Pb)S s}sl3ele] 2%
A2, =k, FHA Q] S, HJES] AWSAA, AEA}
2 FAAE Fol T glom, mlzkelA]ut
}717F =% Al Ao A5 gt F/2 1t
A3 B] WerAl =Ad (non-carcinogenic toxicity)S 43t
o} (Mahaffey et al. 1981; Mahaffey 1983; Park et al. 2006;
Leeet al. 2009). A 2] Fo] =& Z2E ARIA &
2ae] A4 3FAE =& ez o9
23 2% 5342 9 AF 5 5% 240} F
© A =oltt (Park et al. 2006). o|HA F4% &
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(Sokol 1989; Nava-Ruiz et al. 2012).

AAD54] obd (zinc, Zn)2- DNAS} shijde] 7
Moz g AzEste] F7) F ok AR ubeel @
o33}lar ik (Wu and Wu 1987; King et al. 2000). A}5+2)
A% obede] A Al &34 AR 8 AAa ws
812 3o} (Prasad 1996; Cui et al. 1999). o}l =
b AA ol poml Mxe] F2H o R ety
d 7% Aejz Q3 A2Hl BwdHE vehel 4

o
oA v ofskS wX|A o} (Viarengo 1985). A|4-4]
ol okl =EE ofFollAM ofrbu] FAHES] FA B A

e A deo|y 35 F7HAZI (Skidmore
1970; Matthiessen and Brafield 1973; Wong et al. 1977).

FEEA F okl T 54 Axs A7) Sl
M ATl RIZFEH whEshe AES o] gste] o
o AA W & A=E Hrlste A7t AddEe]of
g B2 I AERAeS] ] et
ol 3 oA wE AT FIF AEIH o
Az 3t @ A7 Ao A7 He= P=
o= 32 9loh (Han et al. 2009).

T Ala g g APA ko] feolA, A=z
& A 2 7 FA 5o ol W 1A LolA
2 Aoz s AAE et 54 A9
Al BEZA A5 o]845 3 1o} (Kobayashi 1973,
1977, 1981; Greenwood 1983; Monroy 1986; Wui et al.
1992; Davidson et al. 1998; Yu 1998; Hwang et al. 2008,
20093, b, 2010, 2011, 2012).
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E-2 pluteus 437181 A F 64X 7R AAF 2 H)
A Aoz o] 3Haste] vl (Pagono et al. 19854,
b) (Fig. 1).

AP xR 33] ubE Axjsielow 1007 o4
o] wjolE 33 b Adte] uAH wiol fol A3 A
el wfel o] W EES AFESIT ol & AIE o]
L3lo] A 1l wjo} WEAFol| o Fk w4 (50%
Effective Concentration, ECso) 2} 95% 412 71 (95% Con-
fidence Limit, 95% Cl)Z- probit £A4H & o] &3}y £XA
3lg3e}. =3, Fe3 k=% (No Observed Effective Concen-
tration, NOEC), %] 4~°J k== (Lowest Observed Effective
Concentration, LOEC):= Dunnett's testZ ©]-8-3}o] £

Table 1. Experimental culture conditions using the sea urchin, H.

pulcherrimus
Test parameters Conditions
Culture type Static non-renewal 10 min-64 h toxicity test

Photoperiod Ambient light condition and 8L : 16D periods
Temperature 16+0.5°C

pH 7.8~82

Salinity 32+10

Culturedish 6 well plate culture dish

Solution Filtered (0.45 um) and sterilized seawater

Solution exchange None

Experiment period 10min-64 hr

Investigation item Fertilization, larval development rates
Acceptability >90% fertilized eggs and pluteus larvae
criterion at control

Normal Abnormal

sk,

6. 534 24

Nz Ao o4 HA-L Student' st-test=
v watel on, p7} 0.05 o akel Ank 203 Aoz &g
o},
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H. pulcherrimus Ax& =349 Pb (0, 31, 63, 125,
250, 500 ppb)=} Zn (0, 16, 31, 63, 125, 250 ppb)el] 3087k
=% 9 Y dAsh 1087 £ F SHES B
23 A3 PoA A 2HES A wxel f254
3 A skt (Fig. 2). 2=v Zni A=ge A
dlzFo] 97.84%= Hglow, Zn 3% 16, 31, 63, 125,
250 ppb # 2] Zell M) £AEe 7tz 85.77%, 88.22%,
84.24%, 80.97%, 51.05% % ello] F= Z7lo] et
¥ oEdoz sAFe Rashe AT vehid
(Fig. 2).
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Fig. 1. Normal and abnormal formsin fertilized egg and pluteus of sea urchin (H. pulcherrimus).
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Fig. 2. Fertilization rates of H. pulcherrimus eggs exposed to heavy metals as Pb and Zn. All the points showed a statistically significant
difference from the control group according to Student’ st-test (*p< 0.05, **p< 0.01).
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Fig. 3. Normal embryogenesis rates of H. pulcherrimus embryos exposed to Pb and Zn. All the points showed a statistically significant
difference from the control group according to Student’ s t-test (*p<0.05, **p< 0.01).
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Fig. 4. Concentration-response by heavymetals treatment.

w= 2aletedtt (Fig. 3). Zng H2#e A pluteus - A ol WAlES 77 60.52%, 17.33%, 2.33%, 0.00%
471 A wjol AR BxTo] 0.00%E el @ 000%E vehysich Zn s=0h b4 A4
om, X2] ¥= 16, 31, 63, 125, 250 ppb ] 2] el A 2] A pluteus F-4-> ooz FA3 i A% o
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Table 2. Toxicologica estimation using the form of a fertilization
membrane and normal pluteus in the H. pulcherrimus
exposed to Pb and Zn

Items  Toxicity (End-points) Pb (ppb) Zn(ppb)
ECso Normal pluteus 45.13 19.82
95% Cl Normal pluteus 40.12~50.05 18.26~21.31
NOEC Normal pluteus <3125 <15.63
LOEC Normal pluteus 31.25 15.63

ECso: 50% Effective concentration, 95% Cl: 95% Confidence limit, NOEC:
No observed effective concentration, LOEC: Lowest observed effective
concentration.

Bhigon] Zn = 1259 250pph el 44
pluteus -4 & #38 4 g151ek (Fig. 3)

3574 5 oh BAES ol 8T S4%

Pbe} Zne] H. pulcherrimus®] 4= 2 wuljo} A Sl
u| X g gkl gt APAAE vigko =, probit SAH
£ o] &3] ECso¥} ECsooll 95% ClE AF&3}3] 3, Dun-
nett'stestE o] £-3}ed NOECS} LOEC 3}& Ab=3}9it}.

wjo} WA E2 Poo} Zn s=7t SIS FHAEe
FTEEAE HoloH, wENLS A4S &SN
soz A odefxl Sigmoid FefE ehd (Fig 4). H.
pulcherrimus®] wjo} WA Eo] w3t Pbe] oJ3kS =A]
22 el & o], ECso= 45.13ppbE v}elyl 37, ECsooll
)3t 95% Cl-& 40.12~50.05ppbS }el T} wlj o} =AY
$o] P& NOEC: <31.25ppbs vjehtw, LOECE
31.25ppbz hebyich (Table 2). v of 5o o3t Zn
o] SAA & ECs2| 74 19.82ppbs eR 37, ECsocll
o) & 95% Cl-& 18.26~21.31ppb= Jehct. vl o} A
Fo]| W3 NOEC: <15.63ppbz }elty, LOECE
15.63 ppb=. v}e}ydt} (Table 2).
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T A=A R decussatuse] 73§ AA}ell Cu, Zn ¥ Hg
&z Agel Pold4d SUEe] FoHem
asteoml Zne] A% 308 xF A 512ppbell A &
gl felmow asiet N2 x23hE B
2l 64pphiE A Fo] §oH oz tasis A
7} epstel (Fathdlah et al. 2010). whetr] F542) _?,]
NG T4 FF B9 ohiY xEHE A=
44}£qgia%ﬂwﬂu&ﬂ@owl-T€4i
R Zn 5o FF4S FRl ol Yxo] Aol

1& H. pulcherrimus 27] wlj o} Aol Qleir]
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