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Abstract; Micro- and nanoplastics are plastic particles which are widely distributed in the

environment. The pollution status and toxicity of micro- and nanoplastics in various environment
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matrices have attracted increcesing attention in recent years. In this review, we systematically assess
the current literature on the sources and occurrences of micro- and nanoplastics in the environment
and their potential impacts on marine organisms. We also discussed the potential human health effect
of micro- and nanoplastics by uptake kinetics and toxicity assessment, and the toxic effects of the
typical pollutants caused by micro- and nanoplastics. The results show that the sources of micro
(nano) plastics in the terrestrial environment are mainly sewage sludge application, residues of
plastic products used in agriculture, irrigation water contaminated by microplastics and/or aerial
deposition. The micro ( nano) plastics enter marine environment mainly by land input, seaside
tourism, navigation shipping, marine farming and/or aerial deposition. In the marine environment,
micro- and nanoplastics can be transported and accumulated through an aquatic food chain from
lower trophic level to higher ones, and disturb the metabolism and propagation of the organisms. The
toxicity of micro- and nanoplastics is dependent on the size and functional groups on the surface of
plastic particles. In general, nanoplastics with smaller size might more easily penetrate’and aggregate
in cells and tissues and positively charged nanoplastics pose distinct effects on the physiological
activity of the cells. Besides, the release of organic pollutants adsorbed on the /plastic particles pose
more serious toxic effects than the plastics themselves. We hope this review can_provide effective
support for systematic risk assessment and toxicology of micro- and naneplastics in future research.

Keywords : micro (nano) plastic, marine organism, human, toxicity assessment, combined effects.
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Fig.1 Major constituent distribution of plastic products and output value of plastic products from different region in 2014
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AN X0 J2 S 110 5 440 1) 559 40 1 97 B0 2R | Ik — 25 52 i) 41 Jifd 114 2 RE. Salvati 2578 BF 57 & BX, 40—
50 nmft) PS K RIS AN a] 39 4 17 A TR 40 6L ( A549) |, HLZ0 0 P9 40 K S0 1R o B8 i o5 09 7 I ] %) 428
KiK. BR b Z 40, Xia %7 & B, 60 nm B BHES T PS JURL X BE 40 L (RAW 264.7) K& | J2 4 fifd
(BEAS2B) FH H A K AYFE1E. Shosaku ™ BIFSE T PS G4 K UKL AE T 8111 ( Oryzias latipes) Y HE EUN B8 4k
5L BIFSE & B PS 49 KSR 32 80 A 76 T 0 £ 14 L PR U 24 by (E 7 S L R 0 0L 98 R A A
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Forte 255 F5T B, PS GK IR 14 2 1 5 H R K/ NVEE BT 2. A T 100 nm 19 PS 44K ik
44 nm [ PS JORLBEAS BT HRGH B R A B B R A (AGS) Il i IL-6 B IL-8 BRI R IAIKF-
VR R X 4 A R A RE T | R S TR A e Ik R AR T A R AR S . L S5 Ay BB IE T O RDRLAS |
AR R BRI PS YKV B 25008 2 M ( Hela ) K2/IN BRUVR G BCET 48 40 0 14 53 54 K H 51 00 1) 52 vl AT
FERBL,50 nm ) NH,-PS FIUREL1 23 535 1 i VR 20 1 119 5 2 vk S 38 B 66 AHUR 6] RSE R R 1 PS
R A A Kok 4T A 22 G 54 v e i A R 20 4 A T i A T RO B L R T, S0 nm A 3 T & 3L PS
YK BURL (NH,-PS) 2 K 4 W b G W Bt el , 51 4 i A W1 & A (D, E) ik &8 T AL
Bhattacharjee %% 22 T R RMEMiAY PS 4Nk JUk: %ot 40 0 204k 107 38 52 187 K 240 S 8 ) 58 i BF 5% & 3L, A
Xof T THAT 671 HLIY PS GOKIORE, P S 7 PS K 0RL 2 8 35 19 5 | A 200 i P 305 1k 4R 7 it i B A 1 1
W B FH | RIS R R A AR N ATP 25 1 IAARR , 1A 1T YT 200 1 B JELORs e 3 ol S i

gi b PR (k) SR R e LA R, B e AR R Al i B R SR A iR 3R
SRR A& 5 i A0 M A 43 J2 1] B33 AR ASE A, E R X B ( 0k ) SR o AR i 2 1 5 7
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4 HR(HK) BRERHBE T REY RS E R ( Toxic effects of typical pollutants caused by micro
(nano) plastics)
4.1 F(AK) SRR TS YY)

SRR HAE 77 SO T R rP AL S U INF Z2 A 35 SRR SR ok 2L 8 1 50 2 7 SRR At 1) il e 24
Hh RS L R TRT I, F T O N AR UL K I T 2T AR B A B B i /K PR A5 R i WK B2t
VEW) T I FRRSEPEA DLTS L) (POPs, AN 22 SRS AR Voo - B 0 ) R o 462 J8 S5 B WA I A 0B 1 3R
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PRI L33 rb  WETE A B, S OB e B2 AR I (0.0074% ) , PCBs fEAE WA N 9 SRS RETH 11—
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5 #2552 (Results and prospects)
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FIFR R T (CGIK) YA 5 FAL P74 AN TR 532 i o X A 25 2R 49 i I IS | B 30 o N Xt 5 o o Jal
HHTC A R 25 R R I G (0K ) BURMB 25 5 B VA= ) S O T AR RAEAR Y, B (90K ) SORE X g
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WAL AR AR ST, HET, OC TI (40K ) BURMA: 935 M A I 58 K 2 85008 A5 B AE AR A 1R K
b T SRR AR B B AL S RN I S AR X A D T OB R B B v B4R S O R T SRR
Py 2 A NRHR R B OC IR, 76 7 A8 4R O R 0y A W vk B AL B il | 25 B R 3R 4
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AR e AR AR . LR i N S8 38 X AR ( 90K ) DR U 3 2B R v B B P S8OB I 5 . H TR G T
SR EEPE RN AR A 52— TR AR U AIFFE X G 30 R B — R R ) 5 L 2 8 1) e A Wk
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(2) T (AR ) SEREXE A Mg e B P AE T2 E UM IS . H AT DL (A0oK ) BREO A At e 52 il 1) B
FEA WINIE A W5 %H R BR TR A ) S A, LS IR (oK) A TR B B B — 3R]
B NI, S 0] 4 AR B PEAN BRI PP Rl (00K SR A RS20, 45 5 B WD B R AR (4
oK) BRHG YL BUR BE— YT RE.

(3) M ROBRH S S QI 2 5 15 R WL SO e R F T, POPs (BRI W) . Z3RT708 R 2 |
HAE BT o 6 AR T, 10X Tl (K ) SR K PR 3 8975 G W A T 5 R AR TN ) B
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