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Abstract: As a new type of environmental pollutants, microplastics have caused many environmental problems, in-
cluding biological effects and health risks, and gradually attracted worldwide attention. Microplastics with small
particle sizes and large specific surface areas are easy to become the carriers of various pollutants, affecting the
growth and reproduction of aquatic organisms. At the same time, they can be transmitted along the food chain,
threatening the safety of aquatic ecosystems. However, the toxic mechanism of microplastics on aquatic organisms
is not clear. Therefore, the effects of microplastics on aquatic ecosystems remain largely unknown. Microalgae are

the foundation of the aquatic food chain, as well as the basic components of the aquatic ecosystem and the key or-
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ganisms that realize various ecosystem functions. Understanding the impact of microplastics on microalgae is help-

ful to assess its ecological risks. This paper comprehensively discusses the mechanism of microplastics on microal-

gae through different scales such as individual, population, community and ecosystem, and further summarizes the

influencing factors of the toxicity of microplastics on microalgae, including concentration, particle size, shape, sur-

face charge, and additives. On this basis, the current problems in the field of microplastics are proposed, and the di-

rection and focus of future research are put forward. It is expected to provide a theoretical basis and data reference

for future studies on the toxicity of microplastics.

Keywords: microplastics; microalgae; ecotoxicological effects; mechanisms of action; aquatic ecosystems
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Fig. 1 Toxic effects of oxidative stress induced by

microplastics on microalgae cells
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FA VR B3 P ARV B O R A
X R EE T B, Fu 4 PEN] PVC 75
WePE (=100 mg- L") T XF/NER i 0 4m il 7 E AR e
FE(10 mg-L™)Ef /N, Guo " & Bl PVC 7£ 50 g-
L7 = M 15 e R B AR KA T 7E 0.05 -
L' AR BB (37% ), BRI ] E ARk B 1ok
HRE s R AT I R A HUAE A o v, B 3 B K Y
A R, S B S TR B R K Y
VR R ZHOE B AL I AR IR UTTE . L
SR} 11%) 508 A 2 ot o R 8 B8 v =, i 1
FEAE T L2 R SR AR R, 3 B R TP
SRR D IR AR, BRI, R AE S50
SRS BT iE s €2F SE U AR
4.2 kite JEAR(Particle size, shape)

AR SR ) TR AE o LT ARG A
LI AL B RARON P OCHE R 2R, TR A5 ) &2 2/
Kk €22 SR RN iR S IR TR AVl Y S A
FU AR /0N, B 98 Ak 1140 R X A 348 R, i T 455007 O
/N Guo ST IR IE BT 150 ~ 250 wm ) f 9
R SAM G i A K THRAE N 50 ~ 74 nm A48
AN e A K AT IR A/E FH®Y . Lagarde 55"V ff i
FETEACRLAE>400 wm 4 PP FIl HDPE | & i
(AT A2 250 H S 55 R o 1 6 R A
fb T V& I B RAA . U, Zhang SENBERT 2
kit PVC BB EAER, A3 1 wm PVC R X 34
FEH A AT RE MR T B A SORL (1 mm) AT
WA /N TR 8 A 2B P AR PN 457 B e ) R O
AEIT AL 2 HAL A 2T, 15 B4 12 43 F /K - 1 3 AL
N, TR AR R AR B 0 2 0 0 R %) F L R T B
Tl AN, B AR R /N B8 42 ] ek s
IR G RS A /N, S5 ARk A L 2 T R
B, BES A R B R AL

TR AR S5 i SR R ) SR IR R AR K 3R
B SRR R 2 R B 38 5 DARR 4T 4
IRFHE A TE UAFAE . WFSE 3R, TSR X Tl
(1) F5 BRI 5 FURLIE IR 25 YA 56, 3 BRIE 00k an 21
AR AR AN 103K R A0 U A 41 7 £
FA™Y S HRTAER Z 502 56 v it B G 34 5 BROE S 98
BE, BT BB SR S I 25 R HERES ) 22
5T 3% B, T opel 2 1T RELRE B 5 40 i o fb EL A A G
Ve, SHETE S SR RL URL AR |, RELRE fol 9 ) R,
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PR HLEE M AN BB, AR ORIA 5 22 SRR 52
4.3 FETH L faf(Surface charge)
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o ZE G HL B[R Ay 2 R ) (e A PR L SR AR TID
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5.10.15 F120 mg-L™" 4 Fh 57135 1 (BPA . DE-
HP .DBP F1 UV-326) 1, A tA DB 258 81 R i 1 1) 43k
ALY BT S i A K, Kim 261V % B 100 ~
2 000 mg-kg' 4B — ! R i (DEHP) W& 154 45 = 3 1
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5 R455RE (Conclusion and prospect)

AR SCI AN EAES 1 G Tl 1) AE 25 2 BAL
RIS R, ) S T AR X R A A | T B AR
V& ARG TR BRROV AL, 23 HT T RO ERL

Ak

Individual

YA AN

Physical damage Oxidative stress'

Photosynthetic system damage
EPSZE 4,
EPS changes

NERYRE MR 2R (1B 2), R B AT A S
PR T BUS T B A HE (B R TR B A
YA ATIERAG ) AR A TS Y SRR,
A RIRIFFE T 8] 1 A7 A — 22 B0 ey R, 38 A5 R 2 ) i
AR R AR ACHYBIF ST AT AR LR JL i ) A
WASHE,

(L )fa 4> f AR RL ARG, I 1) B oA R IR 2R A0 L
FEAFAE SR T B 5 W) s = B B S ] (g -
L smg-L™" J-m™ - m™) LR R A2 % o0 AN — 30
SRR, o TR NG —XE A TR R, PR
Gi— RE AT R C R, MBI B B

()58 3 S RE B 1 A B o I 52 T vk, KR4y
TR B MO F 9 T ol = S50 bR S R AR
G35 RS N FRFR S (4 U, SRR R T R E B S )
TEPEAR KRR BE SRR I 51 S (4, HLSE PR IR S5
HONTE2ER NS A S| ol S SN E Nt 4 S i 1 €2
A A5 T MR AR T BB H R o R 2R P OB R
Yok sEE . BT HORSROB R 5 DisE, 5505
BEVR R PRI A AR AR RGBS P R
T LU A T AR, 3 RE A BE B B M DA S bR B
O A A S T AR

KEAEBRG
Aquatic ecosystems
BRI
Trophic level migration

A EE

Bioconcentration

7)) UN

iomagnification,

ek Syary € i)
Ecotoxicological
effects of

microplastics
on microalgae

REERIREYE
Population and
community
BRI
Direct inhibition
THAF AL
Interfere with
population
regulation

2SES
Influencing
factors

B R TH HL A
Concentration Surface charge
B &R
Size & Shape

B
Additive

2 WMEMNRENESSERN REE
14 EPS R MIANREY

Fig. 2 Schematic diagram of the ecotoxicological effects of microplastics on microalgae

Note: EPS stands for extracellular polymer substances.
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