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ABSTRACT

Effects of five polycyclic aromatic hydrocarbon (PAHSs) constituents (naphthalene, fluorine, fluoranthene,
benzo(a)pyrene, pyrene) on fertilization and early development of sea urchin egg, sperm and fertilized egg
were investigated. The eggs, sperm and fertilized eggs were exposed to several concentrations of PAHs (1, 10,
100, 1000 and 10000 pug/L). The rate of fertilization and hatching decreased when the eggs and sperm were
exposed to aqueous solution of PAHs. Also, Exposure of fertilized eggs with each PAHs did decrease survival
and hatching rate. Concentration—dependent toxic effects on the rate of fertilization, hatching, survival and
abnormality in A. crassispina were observed following exposure to PAHs (1, 10, 100, 1000 and 10000 ug/L).
These data show that PAHs exposure decreased in fertilization success of sea urchin egg and sperm and
producted abnormal embryo. It is plausible to suggest that PAHs had the potential to significantly reduce
coastal recruitment of sea urchin.
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Fig.

1. Fertilization success of A. crassispina eggs exposed
to aqueous solution of PAHs. Asterisk indicates
significantly different form control (P < 0.05).
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g. 2. Hatching rate of A. crassispina eggs exposed to
aqueous solution of PAHs. Asterisk indicates signi-
ficantly different form control (P <0.05).

Vol. 20, No. 1

9] A3 AZEAFAA el CaPte 2
e 243 F97 AL g Singh eral,
1996). Ft=f3 ArzAl9] 54 712 ojF Ca’F
A& wasAY Az Ca¥T R34, AlE7 2
& AT GEERAAL] &4, FEEe] YA
3} Z2EE A Ezt Asst el 3k FoH(Swann
and Whitaker, 1990; Pesando et al., 2004). =3} o]
FolA = oY f73EA-L AT dE-S
ohol AAe 2UE Wakste] A A,
wetol] E3 AgE o] 312 A A7} (Khan and
Weis, 1993; Meteyer et al., 1988). o] dFeA=
1000 pg/L ©]4F2] =E PAHs X 2] 7oA $4&
I B3pgo] 50% otz Fadte, 2479 PAHs
7F BepdA e MEZD e HRel oJEke
& Aoz A7E A,

B

HetMA HR A

2edA ARl PAHsE A A=d F Ak
Hed 43 2% A3 J2F-29} solvent control
2] 482 77} 96.0+1.9,94.8+2.1% o5l ont,
7}7}e] PAHs 22§ A 79 482 s271 &
V&4 E F4ss ASS H9oh 25 PAHs9] 10
ug/ll ol Aeld Ay $AL2 89.0+12%
o]5lz2 ) 2F2} solvent control Rt} gl on] P<
0.05), 10000 pg/LE A2]3 =& PAHs A T2
$R&L 60% o3ttt Fig. 3).

Hias A8 fA1% S Be dxTe)
solvent control®] B-3}-§-2 ztz} 88.0+3.79F 85.3
+2.4% o]l e, NAE #)2|3 =E PAHs 10 ng/L
ol A A¥Fe F3HE&L 75.5+3.0% o3}
2 =9} solvent control B} el o] P<0.05),
TE PAHs #2]752] 1000 pg/l 5 o] Abe|A]
382 50% °)3k]w}Fig. 4).

HEPAdA AAE 437 Jl=Fe] xF AZ F
A £ +488 AT A Fhegel
b 2ATES AR £ Yol
A -go] 7FAsTHAu et al., 2001). =3 §719
47 AbZAel dieldrine, lindane 78] 3 methoxy-
chlor MXC)ell A A (Paracentrotus lividus) A&
A2 sted 43 A3} dieldriens} lindane:=
YAke] S5seel e Fol Aol Bas
QA MXCol w28 AA) £55L ojua
ofgfwx Wbz} elel} (Pesando er al., 2004). L& }



March 2005 Naeral. : PAHs7} BE}A A 9] z7idAld) u|A= J3f 6!

Mwatibo and Green (1997, 1998)2 ¥} e 2w 23 go] Zh4slgotT Bsiedv) o9} zte] o
MXCell =2% AA Strongylocentrotus®] A= Ru|AAo]EAo] WEo| wx|= o3Ee PJE] 2

e 100 = 100
@ &=
?é‘ 80 TB/ 80
2 60 = 60
= 2
£ 40 £ 40
= Q
S 20 s 20
= T
5 0 0
= Control Solvent 1000 10000 Control Solvent 1 10 100 1000 10000
control control
Nominal concentration of napthalene (ug/L) Nominal concentration of napthalene (ug/L)
£ 100 =
b4 S
8 80 °
Z 60 5
g =
£ 40 £
2 20 g
50 ,
= Control Solvent 1 10 100 1000 10000 Control Solvent | 10 [00 1000 10000
control control
Nominal concentration of fluorene (ug/L) Nominal concentration of fluorene (ug/L)
s -
% 100 §
§ 80 g
Z 60 o8
=3 =
S 40 £
3 2
220 £
5 0
o Control Solvent 1 10 100 1000 10000 Control Solvent i 10 100 1000 10000
control control
Nominal concentration of fluoranthene (ug/L) Nominal concentration of fluoranthene (ug/L)
2 100 ~
Z &
é 80 >
2 60 g
g w0 £
o
= 20 2
5 0 = ~
= Control Solvent i 10 100 1000 10000 Control Solvent 1 10 100 1000 10000
control control
Nominal concentration of benzo(a)pyrene (ug/L) Nominal concentration of benzo(a)pyrene (g/L)
S 100 =
7 g
o Py
Q -
Z 60 =
=
£ 40 E
8 20 g
= e
g O 0
- Control Solvent | 10 100 1000 10000 Control Solvent I 10 (00 1006 10000
control control
Nominal concentration of pyrene (1g/L) Nominal concentration of pyrene (ug/L)
Fig. 3. Fertilization success of A. crassispina sperm expo- Fig. 4. Hatching rate of A. crassispina sperm exposed to
sed to aqueous solution of PAHs. Asterisk indicates aqueous solution of PAHs. Asterisk indicates signi-

significantly different form control (P < 0.05). ficantly different form control (P < 0.05).



62 J. ENVIRON. TOXICOL.

7 gelAl Aol wel zpo)z} QAR R
A Fxo} He7|zk wlH st FEgFE P
o] AFNM=E 7t7te] PAHs $4&3 H3-&-2 2t
o|7} AW, AT F=7} F71d4% ZE PAHs
A7 g R3LL Fhadd

A= 2704 9%4e] vlM Adte] W3oz wiA
Hel oy R 93 F vHE zon, H=
 HE e maEjatelo] "AF o] gy vEZ=E
ofefl A} AAE ATPE % olHAZ AH4-34
(Takahashi and kamimura, 1983). F-8], o}da} 22
F55 TF Mytilus edulis A2 AHA<} W)
EZodold EAEHY HEY £57)2HE v}
o AL 558 E FAaAZIv (Earnshaw er al.,
1986). =3k, FI=F-2 42 Az} HuZ2lelA] n)
Aae] 249L A)3l1 (Kanous ef al., 1993),
lindanes} e AtZEA|: AW R 2B Dunaliella®)
Hy $-=-& uhs)sby (Marano et al., 1988), 217+
Azl A BaE A FAubsel| 9§ Az
4258 7+ AA)Z1e) Silvestroni et al., 1997). o] <
Fol AH8-®l PAHsx ReEpdA AALE] 54
geFg Fol $AEo] Ay AYAE B
o} A3 A 7]2E 2448 $18lA PAHsol
g BepdA Ax uAFEA HE =2 &
543 Wistel g A+t Besidy Az

2ajMd| Y HEHe

RelAd A A PAHs (NA, FL, FLR, BaP,
PY)E AH skl 4847 A% F AzTe
solvent control®] *+AQZEg-2 ztzt 91.5, 90.5%
olgtort, 77ke] PAHs A2l AYTS) FHYE
2 vt SVIESS Fashes e 2yoh
AFANAl 2427 A3 F, =E PAHs 100, 1000,
10000 /L Hel st AFFe) rAYEEE 2h7t
70.0, 58.5, 37.5% o)3tQ 1, 48X17F &z}t 50.0,
30.0, 7.5% °)3}tg 5} Fig. 5).

H3ge A8 FARE AgE R dxT
%} solvent control®] z+z} 88.5, 86.8% o]|glor}, 7+
7o) PAHsE A2le ARTe] 3ee Fxi)
Z7VEeSE Aade AgSe By ZE PAHs
100 pg/L o] A AP &2 56.8~
69.3% = W x=F9 solvent controlit} Hglom
(P<0.05), 1000 pg/L °]F ] Felre] K382

Vol. 20, No. 1

50% )3}, 10000 pg/L A&+ 30.0% o]3}s]
<} (Fig. 6).

=79} solvent controlol| M= 7374 A 7} &8
3R] kAR, EE PAHs A FolA 73§ &2
w7}l E84=E Z7bstglar, 10000 pg/l NA, FL,

Survival rate (%)
3
//z

50 Nx

Time after napthalene treatment (hour)

< 100 -
s o #
: *’:‘Ni\\\j\‘\ﬁ
5
= 50
z
>
; N
7]

0 .

0 6 12 24 48
Time after fluorene treatment (hour)

g 10 ' Re——
E \\ .
8
= 50
2 \
>
: \\
[0}

0

0 6 12 24 48

Time after fluoranthene treatment (hour)

50 | | \

0 6 12 24 48

Time after benzo(a)pyrene treatment (hour)

Survival rate (%)

~ 100
8 )
g
= 50
>
E]
w2

0

0 6 12 24 48
Time after pyrene treatment (hour)

‘*"Comro] ~0— Solvent control —&—1  —#— 10 —0—100 ——1000 —2—10000 1

Fig. 5. Survival rate of A. crassispina fertilized eggs expo-
sed to aqueous solution of PAHs.



March 2005 Na et al. : PAHs7} Wabad7) ¢ z7]maol w) )= oJa} 63

100
80
60
40
20

=1

Hatching rate (%)
Abnormality (%)

[ R -

0
Control Solvent 1 10 100
control

1000 10000

Nominal concentration of napthalene (ug/L)

100
80
60
40
20

<

Hatching rate (%)
Abnormality (%)

e S A AN

0
Control Solvent 1 10 100
control

1000 10000

Nominal concentration of fluorene (ug/L)

100
80
60
40
20

>

Hatching rate (%)
Abnormality (%)

(= S AN

0
Control Solvent 1 10 100
control

1000 10000

Nominal concentration of fluoranthene (pg/L)

100
80
60
40
20

)

Hatching rate (%)
Abnormality (%)

[=R S R e e

0
Control Solvent 1 10 100
control

1000 10000

Nominal concentration of benzo(a)pyrene (ug/L)

S
3

<

Abnormality (%)

80
60
40
20

Hatching rate (%)

DN BN —

Control Solvent | 10 100
control

1000 10000

Nominal concentration of pyrene (ug/L)

= Hatching rate  -o-Abnormality }
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