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A 1 700 T R AT A i BB B RO o LU A S0 i e Ak B R B BN L O S ST A R e X b AR R B
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1 APREAITT

1.1 #&# #

DZR Y . B2 H (Hemicentrotus pulcherrimus) W 8 KiEE B2 GHABRAT . FHEZ 3.5 cm,
R (11.440.8) g, HZREHEELHEANFTIR(A8L0.5) CHAFE—FF, BB IEFEFEK, HEAMR
BFRWIRE o 3 AT L0, B IRE AR E 3 HPAT A 8P E T 3 MME.
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KRR 70 % 1) HCIO, 54461 50 pL DNA TR G, FE KB 58 o IE17 7K % (80 °C), /KB RHAIY 5 h,
F 2 mol/L KOH ¥R A WM pH E#HEHIFE 3~5, 107 pH &5, i F HCIO, #M KOH i &F B AT
(KCIOD 4, R M ERGFEMB(—20 COFE 12 h, HAHEFH DNA EE LI FH L GEENR
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BAH S R ERENZT LR, AR T S0 TR0 R B E LR P R B IREA ARREENE K.
X B I AR X AL M i R TS Y.
F2 120 BB HSBEMNAUBRRBEASTHNERFTRRERE

Table 2 Concentrations of polycyclic aromatic hydrocarbons in the dispersion and emulsion of 120* fuel oil

% W 43O /ng + mL™! H AW /ng + mL~!
% 26.03642. 314 32.43542.018
2-H 33 66.01343. 262 127. 67145, 271
1-F 32 37.19542. 812 61.00743.574
T 0.8244+0.126 0. 85620, 152
biA 0. 30940, 081 0. 90920, 143
% 2.34240. 527 4.76120. 644
3 12.49441. 585 34.8154-3. 091
B 3.57040. 934 4.55740. 967
b 1.42640. 265 4.53940, 433
B 8.156+1.214 14,.598+1. 658
= 0.895+0. 134 16. 7672, 341
FEH (@ E 0.27740.103 2.28540. 439
J& 0.15740. 083 0.722%0.123
EH DA 0. 7460, 132 24, 88443, 725
EHQOWRH 0.6254+0.131 0. 86320, 146
FH (O 1. 08640, 234 21.187+3. 428
FEH (D 2.06340. 482 8.870+1. 537
it 0.505+0, 146 0.58540.192
Bi3f(1,2,3-cd) it 1.5404-0. 349 1.95740. 477
“FH(aDE 0.18140. 076 0. 86220, 125
%EH (g, h, D 0.159+0. 083 0.66740, 381
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Fig.1 Fitting results of inhibition rate of dispersion and emulsion of 120% fuel oil on sea urchin
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£3 20" BEWSHEMALEIBER 96 h ECs, &

Table 3 96 h ECyof dispersion and emulsion of 120#* fuel oil on sea urchin

3R LA R R ECso/g+ L1
5 - Cexp(— X ewp(—— X

SR y=—22.2+63. 4 X [1—exp(— 7)1 +647163109. 1X [1—exp(—grazazae—s) ] 0. 986 29.15

o N _ _ _ X _ _ X

AL y=—26. 643679558034 X [1—exp(—pemrmmee) 14117, 1X[1—exp(— 37 5] 0.992 12.03

hF 3 0,96 h 1207 SRRk 43 BB 2, AL 0 18 A5 1 ECso 84 B2 29. 15 A1 12. 03 g/L, H ALK
ECs, B 438U A9 ECso BB/ 58. 7%, ULHAZETS IR B9/ I T 1207 SRRy A AL WO 75 18 LE A B o 35
BEAT 1,42 5,

2.3 EiESERBER

DR TR

RSP FE 0,7, 14 T 21 d, 70 3 A [/ 43 BB AN FL AL 7BU0R Bk BE i AR B AT LR - 78 0,7
14 d BF g EA S TR BRI RS EAARNER 21 dJa, 2B PN ERKEA 4.5 ¢/L Tk
WIS, AT AR P IEEWRELE 1. 13,2, 25 1 4.50 g/L A, #4551 A FIRLE M BRI S, 10
H¥gRE R EERIDBARFARERN TR, REESLAHBRNAE 2.

kA 4.5 g/LATHOR TH 30+ gk 4

1.13 g/LIL I 2.25 gL 4.5 g/LILLH

Bz B2l dEHEREENE

Fig. 2 Morphological observation of sea urchin within 21 d exposure
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BT o 8O LA R TH i 4 i ) DNA S5 k2 T8 3. B 3 T LA 1 JH 17 40 ff B9
DNA 5B EME 8RBT EREN AN ERN M EKENHEWERN K, HEE 7 M 14 d B,
BRI A B R AL ER I L T R B4 (B R E S DNA B4 BI9<<5%, 1M 21 d it A 8l h B s R
BWREH 4.5 g/L BBEF DNAF S HERRKFT SHMFEN, MA B TR EREL 2. 25 g/L MR
WA A5 g/ LYHIETF DNAFAEERFSNWHHRGEN, I AREWE N 4.5 g/L i, Z#H DNA H
e EBBIRAN 17, 28% , UL A LAk W AR 40 i 45 45 72 BE v 1 0 HOVRL

KEWHESREE —BEE, BEYHE R CRILMEH) % E X 5 HLFY IR KA
Ui A RS2 DNA Bk W2, 35 A R Mt 345 . M F R EA B EEME, T Ll Sk
& FIE BIE MR (ROS) I 5 DNA 456816 5, DNA 4y, A 5 RE 51 & DNA HaE M3, ¥ & DNA #i45.
— R B AU T 235 R LS R IE W A Y1 DNA $i45, Humphries 51 i K 2% T 25 5 2
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O TR & R I 4 0 DT i DNA 34518 00 » 2 BRIG DU 3858 7 d J5 19 DNA 0578 B e K £ 30 057 e W 138 ok
T 3 K s Woo ZENTE W SE 2 30 55 2 2 B A R v OF 6T & L 40 B A9 DNA 45 £ 1% B b i 2 3, DNA B 0 5
TR B MR E R R B IR . AB5F DNA $i4578 1207 Al 2LAL R F R B8, AT LR
BT R T IR A A A FL AL P 2 PR 07 R TR R R B R AT Vi 5 5 TV MELI 440 S B9 DNA #1455

01 (iEIRES M B R K 3 b
80 r S LAk
70 | :
60
g 50}
X 40 + B #
e Pyl
0T 3 0.28 gL
20 F 3 0.56 g/L
01.13¢/L
107+ £2.25 g/l
0 : | 4.5 g/L
7 14 21 7
t/d
2 OERASERESDNAT S ER
SR LA
20 . aa bb
§ 15
é B
o O xR
3028 g/L
5 £30.56 g/L
{ 0113 gL
£2.25 g/l
0 . . 4.5 g/L

t/d

En=>5.“"5xf MAML, ZF B H P<0.05;“a" 5X AN, ZREF P<0.0L;“D" 548K . AHEER . P<0.05;“bb” 543
WA, 2278 E, P<0.01
B3 AFEEWRE. ARSENEEHEEHSE DNA HH1ER

Fig. 3 DNA damage of intestinal tissue of sea urchins in different concentration within different exposure time
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Fig.4 Whole genome-wide methylation levels of sea urchin in different concentration within different exposure time

B2 DNA B BR300 -5 1R A A R A5 Qe vk B2 A 56, 1207 40k 2L A6 + i AR ZH U408 s DNA
RAHFFFEFRETEM, XTRSAMME TEYEN A SREETX. ARESHERYEE—ER
BB AT LA R K A A B ALK P 7= AR R, Aniagu 4859 ESE DNA HE (L $ 85 B0 157 5-Aza-CdR 7]
DA 3 A £ 1 P JHF 2 2R Ay Y Al KO 5 JRL BT 3CH il Rossiello S " ESCE 4 JR WA S| &2 DNA IR & 1 1
63 Fang P HEL B IRIF RGN G TR BENE I ATEWAEYLE. 120° & A 21 #EH5
K o g BE B 8E TRRORHM 2 BOR M FLAL R P 21 dL AT AR PN B 230 07 SR TR i AR R BUR O B T R R
B W i B5 Ak AT AR T R B B IR AL . A ROBR T REE 21 IR R R AR EE T ER a5 R
A &R 2 5% AR FL A DNA F1 Z A0 W B A% T 1E 7 57 240K % W7 88 1B T3 3ih 35 A9 4 1 68 ih 7
WAL BESBEEN, EREHRASATEBRENZE. TIkH DNA LA EE T & T 240X
IR A AR ) e TR B P A — BB BIL A

DNA H R A R IR 22 LR FHLH Z—  DNA HEMAKFRE SFEZEFFEX DNA
B R A B IR 4 i R 335 W BB = A TR AR BT 3R T, T MR BRI 08 I BB 0 o T AR AG 02 P mp B IR T BB SR e
T DNA HEALMH B #AMNEG Y AR R RN REB G EN, B SERREMX, RTR—FRLFE
HE— 25 19 S g HEAT BRI .

3 45 i

D Stk a4k ST - T W 50 A B X i AR T IEE 4 5 1207 BB 20 HOBOM FLAL R X #EAR A9 96 h ECs fH 4>
B 29. 15 F1 12. 03 g/ L. 120 S0k LA 0 75 P L 0 BB A 7 P T 2 39 O 5

218 PR PRSI T PR RORL R AL K [ B2 B 120 % 08k i 20 BB 2L AL 3800 e IEAT A 2 i 7 1R B
i 5 7253 BN LA T W AR A R HH B T — RE AR BE 19 DNA 15 £, I L1545 72 2 8 8 5% 8 T T ) SR BE A
JRE L FUALTR P A DNA S0 B R T4 OB P A IR A2 BE » H oy UM PLAL R A SR Bk 3438 5 4.5 /L i,
SRR T E EHLE BT DNA a5 BB ER 5. 49%, AL H A B3 DNA B4r& Rk sk 3] 17. 28%;
i JIH B 2 PR A Y B 7K P TR R 20 BB S AL W2 BB 5 AH L T IE % R F RO I AR AT BA R A9 ek, FL AL
B FE 5 B ALK R AR, B R B R T R K L 4. 5 o/ LI, B IRAL K B B R AR 6. 78 %,

ARG IR T S A BEALL I T b i A5 B A T R A X TR AR I TS AR O,
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EEERARBERATT 7R M A 2 AT B R R X e Ml . 18 MR B AR A9 H IR ALK P B B AR A S
HENFEEMAFEEELRPHE—PHE.
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The Effect of Dispersant and 120% Fuel Oil on DNA Damage
and DNA Methylation of Sea Urchin

YANG Bai-lin, GAO Ya-li, JIANG Ling-ling, GANG Meng, XIONG De-qi
(College of Environmental Science and Engineering , Dalian Maritime University, Dalian, 116026, China)

Abstract: The impact of 120* fuel oil and dispersants on sea urchin was studied by determining the acute
toxicity, DNA damage and DNA methylation level. The results showed that: using dispersant alone had
little effect on sea urchin, but the concentrations of polycyclic aromatic hydrocarbon in o0il emulsion added
with dispersant were significantly higher than those in oil dispersion; Oil dispersion with dispersant had
obvious effect of toxicity, the 96 h EC;, value was 12. 03 g/L in oil emulsion compared to 29.15 g/L in oil
dispersions; DNA damage in intestinal cells treated with oil emulsion was more serious than that with oil
dispersion; DNA methylation in whole genome level had declined in both oil dispersion and oil emulsion,
the methylation lever was lower in oil emulsion and had a higher acute toxicity. All these suggest that the
application of dispersants increased the toxic effects of fuel oil on sea urchin.
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