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Tab.1 Occurrence characteristics of microplastics in marine organism

TS A TR R/ (A - ZEIA ") OREES 22 30k
Sample Location Microplastic level Detection rate  Reference
EPEI@J 8 H:0.117, 11 A . 0.056 No [12]
Bohai Sea
] #5 if
- EP@ (12.24 +25.70) 4 -m~? No (1]
TR Yellow Sea
Zooplankton b [ R o
East China Sea 0.13 No [14]
oAl
East China Sea 0.35 No [14]
AT
French Atlantic coast 0.61 = 0.56 No [15]
I [ A
AT i N s
French Atlantic coast
L
Turkish coast 0.69 48% [16]
i 2
United Kingdom coast 1.1 ~6.4 No [17]
- ] Ve e O e 4
| IR 0.76 + 0.40 No (18]
NES Channel coastlines ( France)
Mussel [ R
Channel coastlines( France) 2.46 = 1.16 No (18]
Y[ PR
South west of England 1.43 ~7.64 88.5% [19]
Hh o
Mediterranean Sea 1.7 ~ 2.0 46.25% [20]
LY
Pl 1.21 + 0.68 No [21]
Korean coast
I
Pl 2.19 = 1.20 No (217
Korean coast
’ﬁ 3 | mﬂ'j% = s YL
TR 5 07 M 2 PG R I |93 0. 4% (2]
Texas Gulf coast
AL HEINIA 11 T K 5k .
Coastal waters in North Jakarta 1.97 5% [23]
% [ g
Fish South China Sea 3.1 No [24]
i )
Agulhas Bank, South Africa 2.8~4.6 86.67% [25]
i it 1.5~1.9 No [20]

Mediterranean Sea

1 : No F/R %A £1dh
Note: No means no data
1.3 Dk

WOBRI AU AE TR IR S b, X7 3 )
0K A A ) 3 B ) R s 2 PR 4R T
By, S0 R A5 Y S 8 R . VAN 2550 7
25 - FE R - 220 R R0 6 N Hbs, SREE T
PP PEAS R T TC B HESH ) < 527230 (Miytilus
edulis , JEETESh YY) F1¥D W (Arenicola marina , &
WEIE ) | TE T A R A 30 (%) A ) vh R s 0 et
oy, T Gl B8 RS- 24 = B 4301 2 (0.2 £0. 3)

A g (L2 £2.8) 4 - g7, DUEWTLIFE R
RO RN YRR . DIGKA 25120 %
A8 St v A I T 4 b B R A R TR
(2 0 D1 Mytilus  galloprovincialis . ¥ ]
Sardina pilchardus . 4k /N Pagellus erythrinus | 45
Al Mullus barbatus ) , I8 £ F A Y Y 100088 8} 5=
JE | LR TG DLV 24 A A A N TR HB R £ o 3
HN1.7 ~ 2.0 4, CHO % UG vEFe 2k sh
Yy (415 Ostrea gigas NE D1 Mytilus edulis F13E
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TG Ruditapes philippinarum ) 1878424, %}
FE TR R S G i DL e AT T R A, S5 R WoR
ARG DL 35 B A A W R N SO R = B2
(1.21 = 0.68) />, FEH L7 Iy - X B A P A
NHIERRFEE D (2.19 £ 1.20) 4,

SR DA N OB B 0 S 22 D T
WFFEEERFR B, 5 B A I DUAH L, 72 77 58 /Y i D
HBERGI O 22 O ORI KR
BEARTER AR, t1 TAEFRFE AL vp R o (5 FH 2 25
i P A FR AR X S R ER T DLk
AR T REVE . (R 2 H AR
WL, 4 PHUONG 25U RHFGE AN, DL 30k P A 7k
BURHNEAF R AE J2 20K B RR ) 22 53, SRR V2R
FrAB R (B A BFRAH) X H R IR AN B 2
2 BERBHRT

R 17 R A B © 3R W1 IR 2 1 it
AV, Ny Tk — 2D W8 88 A OB X i 1
A3 SRR, o7 A T I — FR 8 R P A e 5K
R HEME. AR, RV IR SRER T
SHREAT BE 52 ) HL A= K AR FRALAE , 15 2 B A AR K
FORPBE A SR RGR, H R A B AL T
,&[3] .

TR A 23 X0 A2 ) A K AR FRLAE 7 AR 5
Wi, WELDEN 2% §F 5% 7 498 )20, 13 2 MR ( Nephrops
norvegicus ) 1 I [A] 5% 5% T 1 Wk BE 2R L 41 4k 7= A=
FREESONE o a3 s D0 5 £ 30 R o o LB 7R AR
DLSEFRNR , K L2 B T e B WU R 2R 35 v, ]
B2 9/ HL X IR W B i F) ] #2. WRIGHT
HEY KRV BBERETRAMBRAZR
(unplasticized polyvinyl chloride, uPVC) , i1 F Ik
WA R R AL, U M RE it B B 2D, 3
WIAT Ryt i AR A BEHLREPE A 48 A, AH SCHE
sk T OB 2 EE T AT RE T B0 Bk AR
( Platorchestia smithi) BBk 25 585 F1H 40100 75
1 (Artemia franciscana) ek BE 0 R REC &
AT K BRI N B0 ( Ceriodaphnia dubia) A
SR S R R IR RE T

(DEEE PORAEE 7/ RE OB ISE <% 7 Whla A R (IR - AL
—J7 Al RE M AL D RE R By . —
i ILEIA A, OB 23 7 A i P AR TR R
R A 5 B WATTS 45 (i BF 5 iE 5
T W, R O R TG G A B B

(0.3% ~1% ) B, BRI &% % ( Carcinus maenas ) By
BEEN0.33 g - d'FEE0.03g-d7', H—F
10, fTREZ T RERL A AC 2, EAM TA KR
RE T i D 38 00 0 £ 5 T4 S 1o BB T
GBEREAE , TSR A PR

E A A DI TR A B E A R S,
PEAS TIOR8 AR A 7 A TR AL . B PAUL-
PONT 25" By 58 26 1,7 d O BOER BB s &
{05 DU A P 14 355 14 % (reactive oxygen species,
ROS) & 8, HAEAS 1E 2855 01 1E # K o
ULTE OB RN E 5 N AR R A T AR AR
W5 EARM S ROS & &K F- 1928 4k (B A ROS
S PEIE ) L AEEE R, ST U A AR Ak
Y15 £k Jif ( superoxide dismutase, SOD) | i & AL &
fiff ( catalase, CAT) .25t H Ik id JR i ( glutathione
reductase, GR)$452 Bl 5 Fe ik /K-, ixX [A RE R B,
e L ENiOE YN TN =R AR 858 AN LI
BB EEHEANOCE M MR Z — . VON MOOS
S BT A R, R TR R DL 6 h
JE B ORE AN IR, 5 1 762 i ol A A RS 1) i 1 A
£ SLINE, I i A % i N T A 185 ey S 255 1 0
H IR DL GO ) R 8 4 A A R WSO 5 | R A Ak
IO Xof B ) L IS N o

ESHABAT LTS G ) — A, ORI (SO0 2 57
A 8 B B FEERON, K a9 WF SR IR S,
oH 2% % ] R BE I B E R ) B 2 AR AL R
St E AR AR BT R

3 WEBMSUHTENEER

A KRBT RT3 LLSRHE
FFE IR, R ERE PR AL AR BRI R )
RONE, T b JIT 3, 4% i 288 B 1 G 0B L R RE 25 7 4R
TR A BRALRE O B AR B R g
UL 2 7 A AL BRI I FEME RO . 5 —
TSN BEPERON AN ], SO R AR M R R
ARER HZ T
3.1 WEBRYEARVNE

BRSEEN, S HOBE R KT 150 B, B
SRR AN 2Bl TE W WA, B2 A5 7T RERG BT 72
REIEEZ 3 5 W 0 b R 40 M2 fih, 3X A AT RE 25 3
RIS R N . B R SE/NF 150 pm W) wt AT
BRI, 7 — A RO

KT WORLAS B 77 A R RO, B R R R
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T3 SC AR T AL T ERIE SR BIF ST, X AS R
SR BRPERR S AR XD, F 52 B BSR4y
AR SRR AEBRIR R ML 25 AR ERIE
(VR AR S} 1) 35 4 BT RE 5 BRTE S REE BIr R [
WF5E R W], KIYE ( Daphnia magna ) BEWS 5% I
BHUEE (10 ~ 106 pwm ) FIARHEITE AR (14 1 L
ELAS 0 D0 82 0K Bk 4 ) 199 e o0 o] 1 FH 5 Sk B
B

AMULERTE 5AEBRIE B8 T B0 22 =
SR RUST 2 Bl 8 35 1 1 — > T 22 5 ) [
o MBS YURGAHOE R RS ), I 4F K bl
S 2 TR TR AR RO (O R 3 M 200
F T4 K BORE A Tl R ) 400 0K RUEE ) L4k 2
Jo , (A5 & RERE A 1 52 i) 240 it ) R 1) 2E 40 o s
AL E . W BESSELING %57 fF 5% % B, 44
KRCBE R R I re 0% 3 R A M e
( Scenedesmus obliquus ) FHE A8 A= 1 I AR I -4
RS, [l 2 3 R AL O U R 4 /N, i B
— QA W % 1 Tt 5] 68% . BERGAMI 2 fif
FERIL, AR ROE W TRIR 2055 7 WAL BB 2 52 i) 1<
gk R GER) A7 (i23)h) FAE 3
(ZRWIR) o WAIRETE H, PRGSO E X
RIERGIERGA M, R T Kk
P35 ZR G0 110 240 L 180 5 %o SR A 2 0 T SR ik 1 T 40 K
UKL/ SRR 9 1 R I, 28 WA 2 SRR O W
VIR T il 290 K JURE 119 17 380 5 g ] g T 46 fa 2k
FHRERHORIE . AR E ORI R B, AR SR
RPN EZ A HEIRKER I RAE
PIPE R o A LA G s e A A T fig
XK AR AL AT AL SRR A8 A 72 A AT 5
M), 5 FL AT DLSE 3 K A B ek S RS
3.2 fREERERmMFIRER

— PR T BE AN I T A E A ), A
FE A TP AT BRI B AL R DL S 45
Ty St I =0 A, T i e ) 5 nT B LAY 1
e hERE AR SE S T REWMLE ST,
PRI 224 A 2R PR RO AR ), 35 43 55 45 B 1 LA
A AT BEORE. LITHNER % RG0453] T 26
Fs k] e 25 B Tk R, FLK A X 7K 2%
M. ZRRY, Ak AMBEREA L
( plasticized polyvinyl chloride ) F1 ¥ & & g
(epoxy) ;™ fit (1) 35 UE W A 2 A 52 1 (48 h ECy, 2
~ 235 g+ L71) o HPHE (polypropylene, PP) ([

1% E-T — %-2K & % ( acrylonitrile-butadiene-
styrene, ABS) F1# 5t 2 & £ 1 (rigid polyvinyl
chloride ) 7 i B UE I R R B

ZIMMERMANN %5V DK 3 R 5% 4, it
TR M IR B SRR AS B (9 450 35 38 A2 T
TG RE P X — BOE LT TR0, 45 R R
B, AN ) S8 B SR SRR AL B P AN [m], 721 00T
FEH, BRHAS IR 2 2 S £ 4 (polyvinyl chloride,
PVC) # M By £ 2 I 3 W &R, MR &
(polyurethane, PUR) F1% Z| % ( polylactic acid,
PLA) R AR5 2 B OB, T 5 | 2 Y
3.3 565

R IR OB A B AT ERON SN, PR i
Bk PR L 2 T AROK (R A, T AR B AR K Ak rh
ST EFA G F R AR EEE
S DR R S O R S A e A R R e, AR
B RN AL A

QIAO ZE > BIFSE T TR AN K AR A LA X B
I 1 ( Danio rerio ) "4 ( Cu) FYF R FNFEE IR &
S BIETE 4 R R B, IO RN R SR A BIL A 2[R
VE T 25 34 I JE A i 8 b Co (9 AR R [A] I
BESSELING 48 ff 5 % B, R vk JEE 110 3R 2 L4
PS) 2 8 fn £ & OB K
(polychlorinated biphenyls, PCBs) f{ 4= 4 f1 &
WOBRIE GRS Qg T & B iz e,
SYBERG %™ it j T ¥ Kl H#8 T = & /&
(triclosan, TCS) [ 3 30, MA 2657 BF 58 &
B, OB R R AR K RN AR R

T30 ERR Y K 3R T A A W) e BT
AR B AL T BAR A AR A AL, GIORL R T B
T AP . HE I —Fh A A A VR L A4 4
B AR R R R LR AR AR
W NGt — A AR W B R 558, — L AE 1Y g SR
AT T 2 DU BT B0 A 0 I %) 28 ROk |
AT AT B A A . RICHARD 45 fff 5 %
IR, DA T A= 0 6 mT AR 7K B v i) o 4
JRIEI R EBUR, QL 2 [y B g 45 R %
B, A A 5 1 P (1) R R T iy iz ot
REJT, T HA s T Ph (1) AR RIS TR

4 ING

THCERE PR R T TP B0 0 A BRI R0 R )
VAR I R AR SR A B AR R IR

( polystyrene,
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Research progress on occurrence characteristic and toxicity of
microplastics in marine organisms

SUN Weihong, ZHANG Ling, TAN Luxi, LAI Jie,
LI Yuxia, YAN Feifei, ZHANG Ying, DU Yeqi
( College of Geography and Environment, Shandong Normal University, Jinan 250358, China)

Abstract ; Plastic products are light, tough, resilient, inexpensive, corrosion-resistant and easy to work with,
and have been extensively used in industry, agriculture and daily lives. These plastic debris are discarded and
enter the ocean as a result of many different land- and sea-based activities. Microplastics (MPs) , defined as
plastic fragments ranging from a few micrometers to five millimeters in any dimension, play a key role in the
world’ s marine litter problem. They originate from two sources, manufactured products ( such as abrasive
micro-beads in face scrubber cosmetic, toothpastes and antifouling of boats) that contain microplastics
( primary microplastics) and fragments released from larger plastic debris through photooxidation, mechanical
action and biodegradation ( secondary microplastics). The presence of microplastics in the marine environment
may be distributed globally by way of currents and winds. Various studies have shown that MPs are now
distributed in all oceans, occurring on shorelines, sediments, surface waters even in remote locations (1. e.
Arctic) and at all depths. Once entering into ocean, microplastics may pose serious hazards to marine
organisms , including phytoplanktons, zooplanktons, clams, mussels, crabs and fishes. Microplastics not only
can cause physical harm to marine organisms by contact, uptake and ingestion, but also can provide the
marine organisms with a potential pathway for exposure to organic pollutants, metals and pathogens adsorbed
from the ambient environment or to chemicals leached by themselves. Microplastics may also pose risks to
human health, because they may be transferred through the food chain and can facilitate the food web transfer
of incorporated/ adsorbed toxic chemicals. Therefore, the effects of microplastics on the marine environment
have become major concerns, marine ecological issues caused by microplastics are now at the forefront of
marine ecology and environmental research. Based on the existing research results, this paper summarized the
distribution of microplastics in typical marine organisms and its influencing factors. In addition, the toxic
effects of microplastics, such as physiological function, oxidative stress, immune response, neurotoxicity and
even reproductive genetic toxicity, were summarized. This paper also explained the toxic mechanism of
microplastics, including the particle effect of microplastics as foreign bodies into the organism, the leaching of
microplastics additives, and the combined toxicity of microplastics and environmental pollutants caused by the
adsorption effect of microplastics. At the end of the paper, the problems of microplastics research methods
were discussed, the importance of mature and perfect microplastics research system and standards was pointed
out and the suggestion that design of future toxicity exposure experiments need to be closer to the real
environment was proposed, providing ideas and references for future research on microplastics.

Keywords: microplastics; marine biota; occurrence; toxicity; toxic mechanism



