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Research progress on environmental behavior and ecological toxicity of microplastics

LIU Sha-sha', FU Jian—ping’, GUO Chu-ling’, DANG Zhi’

(1. Faculty of Environmental and Chemical Engineering, Zhaoqing University, Zhaoqging 526061, China; 2. South China Institute of Envi-
ronmental Sciences, Ministry of Ecology and Environment, Guangzhou 510655, China; 3. School of Environment and Energy, South China
University of Technology, Guangzhou 510006, China)

Abstract : The ubiquitous micro—plastics pollution has received global attention in recent years. In this review, the sources, migration, dis-
tribution and ecological toxicity challenges of micro—plastics invarious environment matrices are discussed and evaluated. Micro—plastics
mainly originate from two sources: (1) a significant direct input of primary micro—plastics and (2) secondary micro—plastics resulting from
the fragmentation of larger plastic materials. Microplastics can migrate through atmospheric, freshwater, marine and terrestrial environ-
ments. In future, uniform methods for monitoring and investigating micro—plastics should be developed and combined with the source track-
ing technology, to explore its environmental effects. Microplastics (including additives) can be accidentally ingested by organisms, which
may cause physical damage,a wide range of biological and physiological behavior and molecular effects. Micro—plastics can pose a com-
bined toxicity to organism, owing to its role as a vector of chemical pollutants in ecosystems. Future studies on microplastics should focus
on investigating their bio—accumulation and trophic transfer up the food chain by combined isotope tracing and new molecular biology tech-
niques, especially for the potential health risk of microplastics for human. This review will provide a rationale for the ecological risk assess-
ment of microplastics.
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Figure 1 Behaviors of microplastics in the environment
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Table 1 Toxic effect of microplastics on organisms
ZiEY) (Ui Y BB R BN S Hk
Test organism Microplastics Pollutants ~ Environment Effects References
206 U1 Mytilus edulis B2 (<80 um) — {GZN 1o B 545 [65]
B Carcinus maenas BRI HER(10 wm) — K Wi 454 [66]
J ¥ Pseudokirchneriella TR s — RIK BELAG T 6 R 2s S s, s AR AR IR e A/ A [67]
subcapitata (50 ~500 nm) LSBT A o L | B i
H A JR B Ah K & RR IRk — K TR, SR ) PR AERIR I B AT [69]
Tigriopus japonicus (0.05.0.5.6 wm)
AT AT — ik PR 170)
Halobates sericeus
AR RO RN — K IR 20 2 T 22 Wl 1) G B M 2 R e Al S AR R [75]
Chlamydomonas reinhardtii (400~1000 pm) EEP QIO ISERN
S5FIE DL Perna viridis REH — K T GH T A A P R AT DG A R DR 2Rk (2L SR [75]
(1~50 pm) RELHE | T R4 AL id S5 0 45
G 01 Mytilus edulis L. RIEZ M — K Jir T W A [76]
(30 nm #1100 nm)
1l Oryzias latipes R IF(39.4 nm) — K TCRL AT LAZE S 0% 57 B3, 05 28 1 A\ i 41 42 [77]
W H Paracentrotus lividus B IER (40 nm) — K WIS M E A, A R R, S8k [78]
A BB R 2 L T
W41 Danio rerio B4 (70 nm) — K P AL TG 1 B S MO, A ey i ke 2 g AR 2R [79]
WA 1 % I FLAEAL 1 IS A L
18 Fe 48t Brachionus koreanus B4 Z 3k (50 nm) — Mgk DNAZRM HUA LRI 22 2506 (L 1 (MAPK) — [80]
{55318 B BOROE
[ii 1EM5] Lumbricus terrestris R L - + 3 Yo A A AR A 7 A S ) [81]
LA W] Eisenia Andrei T R (250~1000 — I XA A KRR N H RA SR B [82)
pm) P& REINE N ARV NG RSB 2 il pea el |
Wk W Folsomia candida WA LIHRL(80~250 — + 3% SO A A R N i T [83]
pm)
WFME 5| Arenicola marina RA LI TR Fn 435 P> A7 IR R AN G IR A [87]
E[3
KD, magna BEZIEGOm) ok G NS R KR KNEUR, B [59)
A FEEE
WU 1] Arenicola marina W47 (400~1300 19 Fh 2500 + 3 A SRR RS HEIN T PCBs 7EAE WA N IR SR 4 [90 |
wm) 7 (PCBs) TV E IR LA T PCBs fEAE IR N L 2
KEVRE Daphnia magna B H(201.5.191.3, ] RK PEHE T 0~4 mg- L ERINFHER  FRAK T 5 mg- LR [91]
194.0,182.7 nm) R4
HAF 1 0. latipes RN PAHs, RIK RAFIEIN T AL G AER T B Bl 1Y [96]
(0.5 mm) PCBs #1 JHFIUE R A T B e P 4 4 P el A e £ 9 2 2
PBDEs D PR Rk b T A AR AR AN e B
IR 45| Arenicola marina — THCBRHAR NG (T 328 — K TRV BV IR A B R s e JLF- /] A28 [100]
KVGFEES 0 Gadus morhua AL A )
B3 Ceriodaphnia dubia — FHEBRHE NN (R 9% ) — RK THe N o, A 5 R [105]

7 BRSO R B IR AR OG X AT R TR
RS Ry 22 16 f B AL T 2207 1Y) 7 B A8, AT T 2 %
Az A T 2H PSRN 25 A6 3 BT TE A2 R o IO R B
PEE RN Fh2e TR AN 2 2 50 2 DI AE O, IRy
PR T8O R B AR AXCTE W T8 rh 452 B, 25 o B S 0 4
7, Goldstein 55 "/ LA 16 75 /K THI 22 J2 1) 8 251 jie
a7 (Lepas sp ) VR N BT RE R 20 VRRK 06 VBRI
I ) EEAL P AE I B FBAL , Cole S5 TE AR B 2T A=

W) Centropages typicus 1) iz 18 H -t 46 I 21 K 1) RO
IR

SR, REAR BN OB R — BEA AR IR N 2 K
Wl B O oo 20 M R A B R A ZH BRI IR R e
77 A AL K o3 2 T )RR RN, TR AR TR T
I BE W8 % YK 4K 3 (Chlamydomonas reinhardtii ) 21 g 3¢
T Z2WH 005 SRR R GE, T 1 5 A KA i R A
Kik, REALIERGR T 2 5IER MR (Perna viridis)
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Figure 2 Toxic effects of microplastics on organisms
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T P A TS R A A TR B RO Sk T
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T T 9RO RSB W5, A B T 210 T ff A
KAIIBRHRRE A1 RO R AN A W52
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H AT SC T 1 F2 20 3 S Wy, ) dn e ] 2 A 2
e Lwanga EEWE B E 18] ( Lumbricus terrestris ) 7 5%
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23 X6F W M| ) REAR 100 77 A S ), 3 237 ke M51AAC P SR AR
IR Y EE RS B b AR E AR B TR
A ERE, 2B Tk (B, ARk
P 5 % R X [ AE 5] ( Lumbricus terrestris ) A= £
VAR TR AT S0 e 451 08 0 9 P sl 3 HE e 1y
)1, XA RE R A O 7 X SEAIE ST FR IR BT R
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A5 B 20 BURL (250~1000 ) X 28 4 2 i 5]
(Eisenia Andrei) W A7 Az K A B FH WA 5, (H 5
LA U B0 K S 2%, LRI A il N
TR AR . AN A B 2L A 1 (FTIR-
ATR) 73BT & R W51 4% P4 1) 2 11 5 L i 28 0 2 0 1) 5%
TEHGN , 3K AT R AR LA ] 1 X G R G b )
LB Z — . Zhu SR HF 58 K R 54 £ 4 0L (80~
250 wm) BEAE T 13 Bk B (Folsomia candida) WK |
SIS B ERE AR . OB R A A T
Pt AN LIS, ] REIE 235 R LAY (BUE
A=Wy R FINE TR VR S5 RN Z e ARSI RESE ) B
A 2 AR (- S R i R 1 ) 22 Ak L (H: H R
VA IR L U Y52 e 48
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15 YL A O R S5 B U S S T5 0B &
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IR GG R SE NN 28, FRAE TP E S 23005
%2 (PAHs) \ Z 5 (PCBs) 2 IRIK 415k (PBDEs ) Fl
4 Jm (HMs) 55 5 UL 75 5L Py 0k Az W 60 3K 5 R0 ™
EAR T B I, AR R C A IS4 R IOk CR IR
RACK RN BEUE R B K 1A i 4 3 A & 1)
(PFOS FOSA) 2541 K> N3P B ik (PPCPs) 58 LTS5
Gelgyoosel, I 5 i 3ok 2635 Ye W 1T B B AL AN A 5 R
FRALN (B 2)M, Browne S5 W5 & BLER A LI RERS
7 T ORI A E UE A 219 i 45] (Arenicola marina)
TR, PEOL R S A6 R ) B AR S5 B
= QRS L7 W & E SR IRGRA S 7= ¥ Y € i)
RAE, IFAT DL o (OB T 2 A B A A o 7 A
BEVERION o SR, JC TR Ay 24X A W R 48 i
ALY TTIRAIE AT, JEA S AR PR A 0 R
REZEGEOLT 2xwi R, P & OB RHE I E Y
fiff W AR A B . Koelmans 28] F AE 1) 3
JIEERETUBIESE T TR PCB 1 W B/ W el 2, 23R
AR PCB TR M 151 7 18 N 1) SR B A 52, T 2R
CREAR T PCB LR, AT B2 [R5 PCB F- 1 % bt
TEMIBRLER TR SS T AR WA RAE T, i 1 ookt
XF A BEAL W) B AE A= R N I B R B AR R A ¢
PE. Ma ZEWF] T [FAL R AR ICEBESE 15 FhAS [6] RO
HYERAR M 5 ARG BRI, R BRI LI 5 R
HYHR G BRI 5 AR LR ORLAS B 1 RO A BRI 56
Z L HURB R R IK 04 (50 nm) %) K % (D. magna) 1
Wy A5 AR TR R, T L BB A% 1 5i HAE A i 3
TEKEARNTER , BRI B & S B EE] . Bes-
seling L0 Y i 15| (Arenicola marina) 7252 T35 A 19
i 22 IR (PCBs) 15 Qe W MR K 2 0% ) £33 v, o
FE R B A L% 1Y W JE B INE (0.007 4% ) , PCBs
TEAEYIRN M RE R TR 1L1-3.64%, M4 RAK N
PR R T B A v M AR EE B, PCBs (1 R AE = 2 1
BT, RARCHIE®R TR (0~4 mg- L) TEKR
AU (Daphnia magna) VRPN AR {H 2948 0 IRl
5 mg- LB, ROR SRR T B R

B A BB B OB R R APREE S | A7 B I
() K, BRI RO B 2 . R XU G IR AR il A A
AR T3R5 b A OB R 2 i — 2D ny 4k
M H SRR A A5 0 B PR il 2 & AE i 27840, f
I AT BE U T RN A RS R A TS Y S A )

A R W B AR R, 52 i JEC A BR B P i I R AR AR R
NP7 Turner G WFSY T 5 A R R T 4 8 3
F(Ag.Cd.Co.Cr,Cu.Hg Ni ,PbFl Zn) i W ffH 1k fE
W2 B 50 o 2 S 56 B, ZEIT K HE AR A 3R 0 1l i o
BORERTRIGHR O, e E 2R
P L8 S RS | B Ty AR A LAy K B R T R A P
fir o Holmes S5 & B K 2 AL I 3R 2 95 %) H
4:J8 (Cd . Co Ni.Cr.Cu F1Pb) W ftGE J7 Lo 5k
MR 05 o Frias S50k O0 G 2 2 1 17 Vb e rp JR A
A B MO R [ PA Hs F11 PCBs AR 3 #8425 o Roch-
man L H AR 8 (0. latipes ) 32 A ST TR
ANAMEELE KPR G ) +E&
Y12 4= WK N PAHs . PCBs 11 PBDEs ft &5 25 Fb % IR
HORBIMEY) MG R OIm+ S H . K
HBR 20 MR B T AR 7 A 1 I R A T IR
2 2R PR 2 AU G B BB T DR HEV 3R A2 A o B
PR ) 4 36 s T 1K D B 1 3R 2 L, S 30 X Bt
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TN R P A A R AN A B
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TR 2R TR 1) W S/ W BB T, ¥ G AE SO L RN
A= AR 22 T )5 e FEE T, AR A R 1) R R R I AE W
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LA AT K 2R P R s BB R [ i R 2
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TR 23 S I 20 500 (SR — FH R R ) 97 K 3 (XL A
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H TR, LA B IRl 2 5 25 1 BB AN
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PR . IR IR IR L0 (24 nm) BEUESE AT DLV A
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morhua) & N &5 A #5800 I iy 4 (Scomberomorus
cavalla) F1 B2 VY & £ (Rhizoprionodon lalandii) 14 N
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