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Abstract: As a new type of environmental pollutant, microplastics have gradually attracted worldwide attention in
recent years. In addition to its impact on the ecological environment, the toxic effects of microplastics on organisms
and their potential health risks have increasingly become research hotspots in the environmental field. Based on the
existing research, this article describes the current status of microplastics pollution, summarizes the biological toxic-
ity effects and related mechanisms of microplastics, analyzes the factors affecting their toxic effects, and proposes
the future research direction. Our review can provide scientific clues and references for further exploring the mech-
anisms of biological toxicity effects and health risk assessment of microplastics.
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R Tl AR 72 A AE T R N B2 5 SR e 3 28
FETE LR A TR s LI B4 oy B 4G 2R 20
¥ (polyethylene microplastics, PE-MPs) SR 2 /i
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1 BT IK ( Current situation of micro-
plastics pollution)
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FEAE D TOKRIREE U H R, H A RIR
KA . Hor e th OB R 75 e o A 52 0
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t e R Y S BRI LS T S T A L
FIFH BRRE by 5 SER G HLIE it R 1 b
5% BA At AR TR | b 22728 T RN A FH R Tk
PO NG T w37 S22R S BT PN - 7/ N L e A ]
LY ANLAR S | ER g R XURS: | PR T 3ol
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2 HMERBIBANSRE 57 (Microplastics intake
and organ distribution)
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PR, HEA LYo MA Y s VR A7
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epithelial cells
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and mechanism of microplastics to organisms)
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SIS K A ) and digestive tract
WA S0 AR 63 R - Affect lipids and their metabolites

- Changes in lifespan and
metabolism-related genes
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K HL

R L
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- Abnormal calcium content

- Changes in intestinal function
regulation genes

- Destroy the intestinal mucosa

BUBMAE, ZRWITR - Change the behavior of fish and
ek g A S nematodes
*ﬁkﬁ?lﬁﬁ?‘%‘? - Abnormal expression of genes
M EsRAE 4500 related to neurodevelopment and
ST EZS o signal transduction
- Inhibit cholinergic neurons and
neurotransmitters
. %yﬁﬁﬁ/‘{?[‘% - Reproductive capacity declines
i{’tﬁlﬁvﬁﬁfﬁ . and growth rate slows down
AT AR FNVEPEREAR - Decreased number and activity
FEH kR of germ cells, altered gene expression
« SPEAH S EE D Tk R - Abnormal expression of immune
ML R4 L 22 related genes
s 2 RN N - Increased blood flow
5 K RAE TN - Induce mitochondrial apoptosis

- Induce inflammation
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Fig. 1 Transfer and toxicity of microplastics in vivo
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ARk R A A 9 A T 3 2o 5 M i £ 1 R B
g 5 g A0 o A ol it B2 R T E
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Perh SR 7 d v SO B K 2285 HE 4 v IR BT R 1
A KRR AR, DT T B Y 7K 22 85135 R AN
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THIEMFER A A BT IH, 5 800 6 4 9 5 %
NPT PS-MPs £ 1 5% 75 Ji B 1 4y £ A PN 1 40
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[ER = A N S 0 W €2 S DN R 2N
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PS-MPs i 5 [T B it 5z 41 At 5 40 i A 25 -8(TL-
8) M ¥ kB(NF-«B) 1 IfJg3 IR 4L K F--o(TNF-a) i
F LH, T Yong SEPO LGS T MR XHA SN IR A
FEANMFREAE FH G 11 ST, & BB R A 20
LA BE A A 32 B4R TP AE RSN ROS 177 A6 Al &
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FHSCFER F R el AR , [R] e Bl AR 48 R I 7K, ko
A (0 U 1 R A TT B 2 i A LR A A% 1)
AW R L L 1) 1 =
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FARBFFE KB, SR AT RE S IS AE W AT R 2 1)
AR | ZINREAR S B R 30 e i 5 e 4 A i P 4 i e
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IKFEA, BHAS T 2 AR GG B (AChE) ) % iz , B0
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MEL S SR RN 3 R 7 78 25, X A1 K SR8 1% I o 7
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L, A /N o s B 2 AP R A L, L SE UK
TFREE S B E IR ART T RH  AE TR A
BRI ], A 8 S0 Ak I 98, 22 24 3 Ak 2R 1
(MAPK)f55 538 % 1 2 5 MR AE S5, Xie Y E
O Rk i SR AR N GE AR NS p38 MAPK 17 5
W% SN, Hou VLB, 22 60 ~ 70
pg-d™ ) PS-MPs T /K 252 35 d, /N A B 40 i 37
FH4%5 , Nrf2/HO-1/NF-xB #4284 5 (42 & /E F AT
Re e HE B AR ALS 2 — . H ETC s ikl T
XL 48 N JEAE P 1 Wil 2L 30 40 26 5 T e A T
EBGHLRAS B0, A frk— 208,
3.7 AL

THCRE Ko FEW B A PR 458 75 e W 5 | e A= R Y
ROS A B I Bt 48U Ak B 16 1 N B, i 1 5 5 A Ak
NCEHAE YR Y R 2 —, — 7T, 8
AR G 75 A8 A 7 8 B A B AR 15 4
PATPY ) fOR) 3 5 I 45 e b IR A%
(ETC)u{, NADPH AL (NOXs) %Ak & 51k ROS
AL Yang FEVEN T /N R RS B A
SRR Ypbr & W SOt ) 75 M/ 71 3h 1 % (TBTKY/
TD)YREAY A& B PS-MPs /)N B IS =2 [] 2
A DM EVERT 2E— 20 N A S A R e

V5 LG N ARTE P B WL 4 K A SR AR R SO N
Deng Z™1V &M H 0.1 mg-d™' Ay PS-MPs 7% 7% 28 d
J&i 7N BRI 385 I AR S AR 9 R Lt 2
NEARRER Y &AL B E SR, 5 — 7, R
& B — R 50 B AT TG 0 O S
ALY (L (SOD) | i S Ak AU (CAT) a3 S 1k
I (POD)IE P T [ FNA I 1 45 e H K (GSH) 7% =
WA H H AT OC TR B ROS A AL
il \ROS 38 1115 e S ek s Al 190 At 453 475 =2 TR B 2R 1)
WAL

4 HMEREHEERBZNEZ (Influence factors
of microplastics toxicity )

WOBRHREEE IO B %, Z B H B & Pk
PERT DL K5 Z R0 IR B 15 Yk A RS2
4.1 EDR B AR

TR AL AR E A0 45 4 BT S 2 ORI/
RALESE W rl e Hag vk, OB 1T H s
BHANR O BRI RA T MEBENL ), i
TG0 ) X P A A R R R 22 G IR R A AR ) Y
X BBy 57 AT i GUORL AR I AR 2 R REEVE I,
WS A=A R B RVEEGH T 90N 20 I DI RE RIS &% dit
M AR ST R B RN IR 52 o JHE 2 M 1
FH RIS TSR BURL 25 ) 3#E A 2H 2R 248 Jfd v O
RS S 4 AR B B IR AR/ N B O R e S
KA AE Y20 RE | REAR 4 3R 5 i 5 ROS 7
A XA A A 3 ™ BT . Nolte 28 F 57 % B
TUCRL AT LI 5o 0 GRS S P B R i 2 Y
JAVEM . Zhang 7 & B, R5F25 1 wm ) PVC-
MPs XHHEEE - S5 i A KRR W 3 IR
RS2 1 mm () PVC-MPs #9888 % HiA: &
VA TR0, 156 B GO BORE 55 35 40 i AH 5L A
T L AR A A P AR FE RN, A, BF5EE
SEHAE<02 pm BYREREAT L2 t B G S R W
R HHEA BT, A DR AR T 8 R X
T EEA XA, FEE K05 um 1Y
PS-MPs 235 19 /)N BV 38 S A= ) 72 A Bl T I
T 50 wm 4 PS-MPs ZbF {4 /N R
4.2 TROBRVRIEREE IS Y S 5w

IR PR R A o 75 5 W B o 45 s A BILTS
YA IR T e, HE X LA™ A G R
DM R IR T B A IR 2 AR R, o,
Py B B 32 PR A A R B e 3T AR, A2 i
BhF = B PR SR A AL TS BRI AR %) i 7K M 2 TR A
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W R RE B AR FMNER T BIEST A5 SR BN T
DU rh i kL 0 B 1) 8 42 )@ Hg A Cd Y& 1 3
T SE, Heg.Cd Ml Pd 46 ZFh 5 4 @ vT Bl i o8
BEEARUAR  ZEA RN B, 5 DR BRSO,
4.2.2  THOBRIR IR APEA LTS G

TREARE AT LUK R 22 B0 05 5 2 | 22 G B A i 1%
H A Z PR A A HLTE YL Y (persistent organic pollu-
tants, POPs), BX & 7% 82 S 2 T K2 & TR Rk
B R A BEEAE H , 3R DI AR AE OB A A L
15 e [ % 5 0 f e XU . Gandara e Silva 457
WCER T W DX ST AR R T ), e I3 R
TG 1 TR TIORL , it PR AT 2 o SR I B R AP
FERVIRGE L7/ I Tl N SR &2 I €22 E S I DITE SR <]
BAEBELA TR X /)N BB AL Ab g S A 2 B AR T

5 B4 5REE (Summary and perspective)
TR YAd O H ™R oA )iz W HES R
SR S | S ) f R XU H 45 32 BIOCHE . IE AN SC
rhErAR , HETOC TR R T iR A TR B, 3
BLAE TR Y 1 A BE 0 A IR SRR AE , o
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(AR AAON, S AL, SR 5 P A % i) [R] 2% 46 o
FOH, BAREHETCA KEVR, (s THOE R
TERREE PAETE ) IZ M N 5 R At P e L PR 3800
S Z PRI AR SRR B 380 T A DGR 58 A XERE
WHRZ RV, &%, A A RE R
FA SRR AR, DI, B o i %) 2 SR
DI RS ROBERRS] 4328 o s AIPAIG BEOR 1Y
TF R 2 AR IR I fif e S 8RS e 1 G B SR g, L
W ORI ARG T BT A Wi RAEH IR 48
Ve ATRFL S B ABAHOCH IR0 A b B
i — DB ORI FL S ) U HE AR T TE#5
PERAHOCHLE] R, PR5E b (kL 5 2 BTG e
WALAE OB R AZ B 2 FP R R W R

VER B ML RIRITSE B S A6 LT 3 AN J7 T A7 B ) .
(DA TR 5T LA I 25 B9 O RHE A [R] I EE | pH
SRS A Y 53 [ 5 ) B B Ak ] LAz
M SR R A YL G 25 10 52 5 Rtk AR ]
L 5 (3 ) BRI 2 5 v 2 AT B A T B HIL AR )
T, LSRR AT A B T E OB pHE
PRIE S AR IR A U 1) M 7 58, Dl — 20 R e RG
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