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Abstract: Lethal and sublethal toxicities of nonylphenol pentachlorophenol and nitrobenzene on Corophium
acherusicum were tested to elucidate the toxic effects of environmental endocrine disruptors and aromatic compounds
on marine amphipoda. Animals were exposed to these pollutants for 96 hours and 7 days in acute lethal and chronic
tests respectively. Results showed that the 96 h lethal concentration ( LCy,) values for nonylphenol pentachloro—
phenol and nitrobenzene were 70 465 25000 wg*L” respectively and their acute toxicities ranked at nonylphe—
nol > pentachlorophenol > nitrobenzene. Meanwhile the DNA single strand breaks test using alkaline unwinding
assay found that the median effective concentration ( ECy,) after 7 d exposure for C. acherusicum were 30 256

11 000 wge L™ for nonylphenol pentachlorophenol and nitrobenzene respectively. This study illustrated that the

(201005016) (41106078)
(19889 E-mail: mengyixinsheng@ 163. com

Corresponding author) E-mail: qlyan@ nmemc. gov. cn
p g qly 2



6 : . ( Corophium acherusicum) 1105

level of DNA single strand breaks increased with the increasing concentrations of the chemicals and had a signifi-
cant dose-effect relationship.
Keywords: Corophium acherusicum; nonylphenol; pentachlorophenol; nitrobenzene; DNA single strand breaks;
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Table 1  The chemical structure and physical properties of nonylphenol
pentachlorophenol and nitrobenzene there pollutants
Pollutants name Chemical structure Physical properties Remarks
0.94 ~0.95 g*cm™ 43 ~ ( UN-
45 C 283 ~302 C. N EP) 27

NonylPhenol
4.48 ~5.71/20 C .

1.98 gecm™ 190 ~ 191 C ( UN-
309 ~310 C. N N N . EP) 27
Pentachlorophenol
5.12/20 C.
1.199 gecem™ 5.85 °C .
210.9 C.
Nitrobenzene

1.6 ~2.0/20 C.




1106 9
1.2 0.3.5.7.17.5.35 pgeL* 0.50.100.
250,500 pgeL’ 0.1.5.3.0.7.5.15 mg
L7, 700 mL 20
( 4 ~7 .
")3 ~4 cm 4 ~5cm ( o 2
") 74d .
(40 x 20 x 10 cm) . ; 1.4.2 DNA
12h:12h 24 h
25 20 ¢ ™ (
2/3) 1:1 0.2 g 1.5 mL - v
B 2 \ DNA.
©, 1.4.3 DNA
1.3 DNA ; DNA
100 L 50 pL 0.05 mol+L* NaOH 38
50.60.70.80.90.100.110 pg-L" C 30 min 50 WL 0.05 mol+L*HCI
25.50.100.200.400.800.1 6003 200 pvg'L4 5pL  0.2%SDS 2 Mmmol'L4 EDTA. 3
5.10.20.40.80.160 mg*L" 3 mL 0.2 mol (pH=6.9) 3 L
o (1L ) 700 mL 15 min (
20 o 360 nm 450 nm) .
> N DNA :
DNA 80 °C 30 min
0.001( mLeL* V/V) DNA. 100 pl.
100
pL 25 mmol*L*NaCl 5 wL.  0.2%SDS 2 mmol*
0.001(mLL" V/V)., L'EDTA 3 mL 0.2 mol+L" (pH =6.
2448, 9) 3 uL 15 min
72 9 h ( ( 360 nm 450 nm) .
) . 1.4.4 F
2 DNA F F
1.4 DNA F . F
1.4.1
F= Xsample - XssI)Ni\
deI)NA - Xss])N/\
2 Xsamplc XSSDNA
Table 2 Acute toxicity test conditions DNA X ons DNA
EXPCTiIHCHl Contexts EXperimCﬂt Contexts 1 . 5
conditions conditions 8
- : =12h: 1.2h pH sh0.3 ) (LC. !
Hlumination Day: night = 12h: 12h  pH value 50
ECs,) o SPSS17.0
Temperature (20£1)°C Feedings No feeding
Salinity 2=l Testing time %6 b

( NOEC)
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( LOEC) ( One-Way ANOVA) LC,, 1/2 3, DNA
Duncan’ s 2
Excell2003 o DNA
F
2 ( Results) DNA
2.1
3 ( Discussion)
N N 3.1
o . LC,, 70.465.25 000 pgeL’
o 6.6 357.1
53.8
° > > °
2.2 N N o
1922,
N N 96 h
3. 1 o
. 10% (logP)
o / ( Kow) ( N
2.3 . . Kow 5.71.5.12.1.85)
N 7d
ECy, 30, 256 .11 000 pg,'L4 °
3 N N 96 hLC,,.NOEC.LOEC 7 d-EC,,.NOEC.LOEC
Table 3 C. acherusicums” 96 h4.C;, NOEC TLOEC and 7 d EC;;, NOEC LOEC towards the three toxic substances
96 h /( pgeLt) 7d /(pgel™)
96 h acute toxicity test/( pgeL?) 7d chronic toxicity test/( pgeL?)
Pollutants
LGy, NOEC LOEC ECs, NOEC LOEC
70 50 60 30 3.5 7.0
Nonylphenol
465 100 200 256 100 250
Pentachlorophenol
25 000 10 000 20 000 11 000 7 500 15 000

Nitrobenzene
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1 (a) (b)« (¢
96 h 2 (a) . (b) . (¢)
Fig. 1 96h tocxic effects of nonylphenol( a) DNA -
pentachlorophenol (b) and nitrobenzene( c) G
on C. acherusicum (p<0.05)

logP
Kow

Fig. 2 DNA single strand breaks of C. acherusicums
versus nonylphenol (a) pentachlorophenol ( b)
and nitrobenzene ( c) concentration concentration

Note: Error bars represent one standard deviation of the mean;

* designates significant difference ( p <0.05) from control.
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Table 4 ECg,or LC,, for three toxic substances to different experimental organisms published by other authors

/(gL
Pollutants Test organisms Endpoint indicators Concentration /( lJLg.U) References
( Skeletonema costatum) 96h-ECs, 130 23
. Hyallela azteca ( Amphipod) 96h-LCy, 150 2
( Atlantic sturgeon) 96h-1.C, 50 25
( Soenedessmus obliquus) 96h-ECs, 168 26
- ( Bellamya purificata) 96h-1.C5, 411 27
( Danio rerio) 96h-LCs, 61.195 28
( Euglena pisciformis) 96h-ECs, 119 780 29
. ( Cipangopaludina cahayensis) 96h-LCy, 104 230 30
( Hypophthalmicht hysmolitrix) 96h-LCs, 80000 ~ 120 000 31
3.2 N
2 a
DNA 0 > >
7:17.5.35 pg-L* F o
F
DNA (1966—)
DNA 60 .
DNA 3233
DNA o Nice H E Morrit D Crane M et al. Long-term and
transgenerational effects of nonylphenol exposure at a
D;A ¥ 35 key stage in the development of Crassostrea gigas pos—
¢ sible endocrine disruption J . Marine Ecology Pro-
DNA gress Series 2003  256: 293 -300
DNA ° Nice H E Thorndyke M C Morritt D et al. Development
250 Mg']—*_' of Crassostrea gigas larvae is affected by 4-nonylphenol
DNA J . Marine Pollution Bulletin 2000 40(6) : 491 —496
o SOD \GSH  HSP70
c 7.5 mg'L4 I 2009 4(3): 415 -421
F 15 Wang FM Zhu X W Ma Y P et al. Effects of low con—
mg L F . centration of pentachlorophenol exposure activity GSH and
36 DNA . HSP70 content in rare Minnow ( Gobiocypris rarug —J .
- DNA Asian Journal of Ecotoxicology 2009 4(3): 415 -421
(in Chinese)
(0.017 mg+L.7) DNA J. 2009 18(1): 368 -373
69% DNA LiJS XuJ LuoJ W etal. A review on the research of
(1.7 mg.L_l) environmental effects of nitrobenzene J . Ecology and
° Environmental Sciences 2009 18(1): 368 — 373 (in
38

Chinese)
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