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Ty i B IR , D/ INBEAL 36 {4 7 A T L B AR 2Ly T IREAG I & A B, PRI K ZnO AT RE
TR T A4 IE SR, T AL AEIR . BBERR AN AAT (SWNTs ) FlI Cooth 23T 5E 5 £ 5 F9 95 AL 1]
FEK: , Cheng 2584 J5 PR IF 45 2 SWNTs A4l A H A &4 /1 Co A1 Ni 45T 4 1 I BE1E. SR/l
SN Coo BIRRRTRIEVR T (1 i S0 , PR BN e H RS , IR AT PR 08 55 4 K bR A fE
i 81 7 A B RIAT A2 (A8 Ak TIO, FIK Fe [ il SR8 28 , 622 K i 254 S B9 0 LA
PR (BMR) FlG FAEE (P ) FABEIRSE T AgNPs I Ag ™ o RRIE 5 f8 f4 WP 2 7508, %2 1 386 gL' Ag”
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Choi 21 L BUBE T 7 i HE H DNA XUER 240510 y-H2AX } p-53 1L 5, IEW] AgNPs AEPE T DNA
W45 7341, 5 p-53 HISCHIIEI T2 H Bax Noxa p-21 5] AgNPs (¥ 1F 77 , W1 1kt A2 i 1=
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5 AgNP 15 JAEBE Tt T P B G IR, 24 052 B4 K AR TiO, |\ Cop (UK Fe) BRI
i}, #R AL IELAL G (SOD ) ik 4 AL U ( CAT) Sz ik S8 AL W (POD ) 13 1 23 KA, T 1y S8 AL R )
(PR T (MDA ) Fry 3 J8 DU £ Ty 047> %00,
3.3 FEk

DK AR BE R T B X O AR RS0, IR i R A s TG A i T35, ek
WFE IR AE B A DT ] PAMAM REMR 50 T2 i WA Y 42 8 A, T e 1R ik
RO TN A I A 1 T 52 B4 2 0 S PR M AR 1 77 A, e v T 638 32 M R SR R L AL B iR 4%
FAEFEBL . A, AT AR BB 7S 35 2 42 SR AR UL S i S 4R B T 4 Tl ae e UL E R
TR NI, S B 0% 780 BE S , BRI B S 56 THLI RIS AF Tl 1.
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Table 1 Toxicty of nanomaterials to aquatic organisms

ZEEY  YORMRFNZE TR R S5/ AR BN ghR EEDUN
nCeo A4 THAGTE T J 41 S 2 M B IR [44]
B SR Z T [32]
AL O, : 162.392 >500 (B LR
Ti0, ; 143.387 >500 (“F AR
Al,05,TiO,, ZnO, Zn0: 1.511 1.250 (H HLURL )
KAI# SWNTs, MWNTs, 48 h LCsfH (mg-L™"):  SWNTs.2.425 [15]
Coo » IR MWNTs:22.751
C:10.515
HeL.61.547
2 nm QD + PEO; 0.77
. - 5 nm QD + PEO; 3.84
QDs (CdSe/Zn0) 48 h ECsff (mg-L~") 2 nm QD + MUA: 0.35 [18]
5 nm QD + MUA:0. 11
' 72 h LCyyffi (mg-L™") LCy: 2.02
TiO, o _ P [53]
21 d Y ESE AR R AESE, AR
: .y DNA $iff, MT2 mRNA Z 3]3S,
AgNP It CAT FIARIEH ik mRNA /> [49]
B bt I PSR I A Ul 1
7n0 ey LRt ’ 16,39
: W VA% 7% LR [16,39]
4 nCep 32 d g P E=piA S EG RS (1] [56]
LS C 48 h LCo i (mg+L ! THE-nCeo :0.8 57
MR nlgy LspfA(mg-L7") K nCop: >35 [57]
Rt AgNP AR RFIZRE ST (BMR 1P i) [40]
Zn0; 0.04
Zn0, CuO, TiO, 72 h EC5yffi (mg-L~") Cu0: 0.71 11.55 ( HUBURL) [60]
5 TiO, ; 5.83 35.90 (H HUBURL)
Zn0; 0.02
NOEC (mg-L7") . Cu0: 0.42 8.03 (" MLBURL)
TiO, : 0.98 10. 10 ( F HLBORL )
A P PAMAM BPRE4rF 72 h 2tkdErE AT IR0, M2k 3 a Erar i N [59]
i 3o SR S G P B B <
NCB, Cyp S AL Si0, > NCB~Ti0, > C
11 o AL UEE e [45]
Ti0, ,Si0, bEd LN S Yaed MR A R B SR
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ECOTOXICOLOGY OF NANOMATERIALS
ON AQUATIC ORGANISMS

LI Jing HU Xialin CHEN Qiging YIN Dagiang
(State Key Laboratory of Pollution Control and Resources Reuse, College of Environmental Science and

Engineering, Tongji University , Shanghai, 200092, China)

ABSTRACT

Nanomaterials are inevitably released into the aquatic environment due to their increasing production and
application. The ecotoxicology of nanomaterials to aquatic organisms has evoked extensive concerns recently.
Aqueous dispersions or suspensions are considered to be the most environmentally relevant forms of
nanomaterials. Dispersion, aggregation and bioaccumulation of nanomaterials in the aqueous environment
determine the ecotoxicology of nanomaterials. This review summarized the behavior, bioaccumulation
mechanisms and aquatic toxicity of nanomaterials, particularly the effects of nanomaterials on the ecotoxicology
of other toxic pollutants. Finally, the prospect in this research field was discussed.

Keywords: nanomaterials, aquatic organisms, bioaccumulation, ecotoxicology.



