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Abstract Microplastic pollution is now a global environmental problem. Comprehensive analysis
of the distribution, fate, and effects of microplastics is the key to ensuring environmental health. This
paper summarizes the distribution characteristics, environmental fate, carrier effect, and biological
uptake and toxicity effects of microplastics in estuarine and coastal environments. While surface
runoff and ocean currents significantly affect the occurrence of microplastics in estuaries, coasts and
oceans, biofilms forming on the surface of microplastics also significantly affect their environmental
fate and biological effects. Microplastics in seawater can absorb and enrich pollutants and become

carrier of invasive species. The vector effects of microplastics may bring in new environmental
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problems. Ingestion of microplastics by marine organisms caused tissue accumulation and adversely
affected their digestive system. Exposure to microplastics lead to various toxic effects on marine
organisms, such as liver toxicity, neurotoxicity, and reproductive toxicity, and changed their
behaviors. This review can be a reference for the risk assessment of microplastic pollution in the
estuary area, and its water security.

Keywords microplastics, biofilm, vector effects, digestive system, toxicity.
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Table 1 Characteristics of microplastics in estuarine and coastal environments
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environments: effects of biofilms)
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Fig.1 Fate of microplastics in estuarine and coastal environments
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Table 2 Ingestion and accumulation of microplastics in marine organisms
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Table 3 Toxicities of microplastic exposure on marine organisms
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AR R TR W A PR, 7™ A B TE 01 32 20 AR o RO IR s EL 280 TR s R ) SR AR 7 LR R 2l (A
e A R AT W 0, RS T GRS AR BE ) MR A R R T A A —
SE RN TR Wi, ol SRR B8 AT FIELS 6 R Jifs e T IO AILR O 58.1%—66.5%, v 7 gt i B 114 ol 28
BHBURLREE 2L/ T IR SORUIURL . LA, TR i 2 0B B £ 1 AR ST BE, AR X L™ 2R
ARACTE M, (EL 2 1 IR AR A A8 S A IR, L 22 36 PO P X 5 £ 2 B 1 3 4 i ] .

6 %5155 B (Conclusion and prospect)

T EE A 1.8 T3/ HLIE 2 R (R P K I, G0 ehis 2 ) I 9 X6 6 TRl T 11 9 2 DX S PR i R A
55 A STV RON VAL A A S, [RIINE, TRCORE AR W R08E ) I R e 22 A R ) DR A Bk
FEFRFAAT M) K e A A T S H i OGP EE T GO R 0 A R B AR R it g, [
AN 2R O O R, A A I 130T 11 96 2 DX 3 AR AR ) v S AR 1 A, R AR B B R
MR AR B B ARG, DL RCEEAR T DR 3R T Y A W (R4l , X B 5 i SRk 1) A P 4 e 4R AL
TR SRR AT SR AR AT I DX A T G B T R ZI A L H B RO T RO R E Y
RO I 5 LA S = v Tk B SO RE R BRF T 3, HLAE GOBRE X AR WA 1) 52 4 B R RION 7 THNA TR
FE3, R AT R PR A MR At e RS Gy, AR RHIE AR Y iR AR L AR N R 200 A
L BEPERON A, DL STT eI I & BEPEROW IS, AN B A AL A ML e s SR i B &
15 YL AR W EE RS T 9 . TR AR PE AR AR, PTREE A B, S0 W AL 18 S AR W RSk
IO7, Fe 2 AT REHE AN AT X0 N g B s s el (H H R AT OB R E B e b i 2B (LB AH OGN
PURARFESY, 1R R GOk 2o Vi 3 A A B e o N 2K fde B ] g s 1) XU AL DG 9. A, H TG
SR PRSI TY 32 A v L W SR AR e A K R FNTRR ), B X R [ Y] i e Xl e Y - b
V5 ME DX A TR 4/, i ol B 1) RUBE b R G S ARk ) 4 2 2 A s T

PRI TE J5 2o v, AR s RS s (1) BREE AR W0 i vh BSOS e A M e MEROBI T 5. S %
WIIBFSE A R 5 H AR RS AFTE i 22, DL S R85 v R AT REAS AR MR, W5 T8O R AE A= W0 AR 9 1 2 A e
fiE . TOBBHIE A AR YA R AR AL LR O Rk R R RO P, RE A2 52 M AR OB RHE
AN (2) TR S A BRI UM T I . OB R T RO/, B AILITS Qe A 4 8 BoA — @ R )
W BV L RESE AR S L5 e 1 B A3 A4, AT RE X AR s 52 6 BRI AAONE, 7 A R A A R AR B R
Wy H 0B B REPE RN . B ST SO  9 25 BE R RONE B AL B 0 IR AT DX AR B ) A B I
) IR B e 2R AL RON 9T, A BFFE C 5840 R W OBRL AT DL AZE RN, JREA: Wik
I SRR 2R, (ER T AT A HR 75 AT DL o B W B A% 138 die 20 N 2 B i . ISR OB R 2 )
RN BEAE (AT 58 20 APV R 5 Gl Xk A A B 7T BE 3 0 ) XU 3 (4) F 19T 101 96 Xl o 5+ 3
G W XS OB I AR AR AT S . AR 2 6 PR v GO R M ) R, T S A
BT R DX SR e ) J A AR A RIS T DL AR TR PR A ) Sh A A, REAS S WS IR rh U R
AU . DLRTT RS YR R PR T 5%
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