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Research advance on the effects of microplastics exposure on the growth

and development of fetus and children

YANG Yitong, SHI Zhaoling
Department of Pediatrics, The Second Alffiliated Hospital of Shaanxi University of Chinese Medicine,
Xianyang 712000, Shaanxi, China

Abstract

As a new type of pollutant, microplastics (MPs) have received widespread attention both
domestically and internationally in recent years, and have become one of the important environmental
pollution problems. Pregnancy and early childhood are sensitive windows for environmental
exposure. Recent studies have found that MPs exposure is widespread during pregnancy and child
growth and development, and MPs have been detected in the placenta, infant feces, breast milk, and
infant formulas and so on. Accumulation of MPs in children’s bodies can have a significant impact on
their growth and development. Since children’s ability to remove MPs is low, they face a higher risk
of MP exposure. In this article, we review the latest research on the effects of MPs during pregnancy
and children’s growth and development, and we find that children are at risk of MP exposure
throughout their growth and development. Thus, MPs should be considered as one of the key factors
affecting children’s health. This paper aims to provide a reference for protecting children’s health from
the perspective of MP pollution.

Key Words Microplastics; Plastic Pollution; Fetus; Child Growth and Development; Child Health

WA [H R H AR AW BT H (405 :82205188,82474575) s A J5 v 12 24 7l B J 45 X 101 H (45 1 1.2024-QCY-ZY YIIQ-253),
EEE N ik, B ,1998—, BB+, 325 T L 3.0 M4 % FEAE B 7T, E-mail : 221020921476@sntem. edu. cn.
BIEEE . A EY Email: 1563450@sntem. edu. cn.



5 1

W, 55 R XTI L L B A KR R R BRI 5 i S 679

BT Tl 2ok & e, 3. B 20 BN tH A 5 R Y
A RE, EEESI RS, 2023 4 24T E
BH S ATk 77 B E IR ] 7 488.5 T3 i, [A] L 4 K
3.0%, MRk & E S IRATH H H L B AT 4
SR, FUAT /D35 43 Y g SO L 8 43 98 k) 1
I 4 L A5 AR AR B HE B A B h e A DL
/IN LAY IR AS BT 00, ) 98 e A ORI, O 72 B B8 v
TR AE R, 30 S R 25 Fh A B Ak 2 AR W B
Bl ik 1) VB RHRR R W 98 Bk O 0% B (microplastics,
MPs) o MPs RSF fif /Iy HL PR 5 H 6 Ba 5 RE 06 7
W5 P K WA TR 5 5 B E O IR ALY . MPs AT K
B ] 76 B 5 v AR BB L SR T 8 % 10 B T G ) S
AW B B R N B T A B 3R X 45
A F G E R A B R R A R AT 20 Y B
Zp ) LY R L FE O B R R 1 U O
EAS R I A R AR Bh R T
MPs LR I H MPs B BRI FE 2 A FILEA K
REBEFEPTY, K, MPs X G O F15 £ 5
A ) R W EL 2R T B BIE 5 AT S0 1Y T ) R,

A% S i R LK R B N T &R 3 S
B )% (Pubmud . Web of Science , H [ %1 [/ ) SCik ,
ANV T RG], R R EFE 2 20194 1 A 5. Pk
YRR 2RI RJL JLE R R KR U
WHECA A IR R, 20 A5 X 5 AR A B i K
T 7 v R 2 SR 5 O TR — L5 A VT A8 TR A8 &
W o AR SCERT T MPs X AE YR AL EE R AR, B
FE 7 i MPs 15 Ye f1 B Sk O 470 L 38 19 2 i {5 4
B =% .

1 MPsTEEMAGCHREE

1.1 MPsHIEX H 2022 504K, 2Bk
byt 2 R UG SR T LT R
b2 Pk R e i AP DA SR AR R, T2
I T AT H R AR IS 08 45 A U A R b A R T R
TR E R . 324 K1k, FATHY 2B 16 C AR ME 5 9 k)
il i S L YR ELAT i 2 S (R ORI A g

8 P O HL B N IR B I — R AT
rh Al 52 B SRk AR D A s g ISR
AR 43 25 3 2o 45 B I 3Ok BB ORE I W O 1 HE
FNIREE P e 28 LU/ HLXE LSBT B0 Y8 R R T 5K
BETROIEAE I8 P i e R R L R S — o Y5
Wy, 3x e RO <5 mm 19 /0N 98 RHSURE 85 FR 4 MPs,
FE SR E T, MPs 5 2 0] ik — 25 B8 i Sl Aok 2%
HURL B SN B R AUE R S (s Y ik
HH L X 0 85 £ 3 B B TR A SR

MPs {3l k.24 20 153 7T 5y o 3R O (PE) RN
i (PP) \RIK L0 (PS) (RE LM (PVC) R Tk i
(PA) MRl U8 1] 43k 400 26 (088 55 TR AR 1008
WA T AR T 43 oA £F 2 IR Bl 9 ) 5 S0RE IR Bl 9 R (D
# 1), MPsgWrE 58 b KW AEAE , FLAE & P 4
B R R R 5 e R R A . SR A B A
A W R, AT R B G ) AR ) O O A
T, MPsH FRAFE/N, BAE S RIEH,
P B Y5 Qe B e, E S 53 e
FEAE B FF AR LIS G (Chn 2 SR XUy A %)
A Y U E R A AL YRR TR
WEER B EERT AT ARS B AR
MPs, 33 £ 0k DL Ak 9 58 Ak 0K 23 6 A A4 7™ A 3 L
WO EE . 4 LAt , MPs 15 3¢ 5 F AT A= 76
KSRGS X AR B9 25 > R G877 A AN AT ZAL Y 52
M, I TR MPs B i & 1 b s
W, B MPs X N 288 e B 170 s A B 1 i 75 5 1 T &2
KT
1.2 MPsHEBEANARX MPs EEET L A
WA A5 R R B2 o S A AR e ARy BT &
FTHE A AR A MPs B B 32 2k 48, J6 a5
NATHE H & 82 il iR K &9 3R 25 28 1 2o A o
o 25 A 1T 3k 04 $ R [R]85 1 MPs, 48 BRI
MPs 1 56 25 5 W B 4 fik , SR 5 28 3 o 38 B B T
A S B0 A E AU ES 5, 51 & W R E i R R
SR AR S D RR AL, e A A B TR
W5 AR ARG R, WA B R RE

R1 WMERSERFE

ATk JE B FFfE
2 4 B R LI (PE) RN/ (PP) R (PS) KA LMK (PVC) RBEKE (PA)
1A RS < 9 2 2o 3T O 75 KA B T HE A K BRI e A SRR Ul 7 A0t i S A B AR BORE B O T
E 3 M SRR B B8 RHBURL AR i AL
UCHE R « o B SR 30 280 Ak A 3o R 2 SR AR /N T R ) S
AR LFARIRBOB R« B UE T4 BT Sk 0 O R, R I A6 & 047 4L s 3 L 3 1 0 I HE S

TORLAR TR - 2 BT BRI sl A LD ORER , AT NS R0 I B i X 8 L 5 32 75 1 Ak




680 RPN = Q= )]

47 %

NAREEA MPs 1) 55 LR 452, SR 23 TR 56 146 B A
e RINE R — 19 MPs B CEE 22 S, i UK B
F2/NTF 5 pm 5 URL AT D38 2o T W W A I il
TRARTURL, I B AT LA o 3 2ok il 35 2 ARG 354, 51
Tl RN A B g N Y T H R 5 IRAT R R B
TR fol 16 A0 ARt 3 RR G K S FE 25 1 S5
2 FENAREEA MPs, i1 5z k2 fil 21 (19 MPs 2338 i
TN B 7 SAE e R 2 2R 36 e A0 B b R ek B
7 FVE A R 02 M MPs 1) 22 588 28 5 RIE R
IO A2 3 A A I O 5 B R 4

1.3 MPsxt AEKRBE LU BN MPs 7K
W RS X AR Z ARG 7 A, (1) 0 i3
A Y MARFELLA %5 K W T 304 44 3 ik o #¢ 68
b 83 1 30 B0 Tk BE B, 7F 58. 4% fh) HE 3 BB rp G )
|7 (21.7424.5) pgemg 'BEHL A MPs, I HL A
3| MPs 1 25 20 JJk 5 S 58 5 78 34 4> F Bl D7 I e R A
I3 M Ps 1) 835 47 585 190 IURE B8 AR rp sl AT o] Ji
WA - M2 & KWK .2 F KR % :
AMATO-LOURENCO Z&"5 35 %t 20 5] A ili 2 23
HEAT RGN, 7E 13 i 20 2L UL %6 B B AR <<5.5 pm Y
PE 1 PP (A7 AE , 31 & B MPs 2875 42 ) W A5 A
A S 19 15 5 W A LR VTR R G i R P
A XL (3) 44k R %8 : IBRAHIM 250076 11 5] A 2 45
Ji7 U1 Bk B A R B AG T MPs, B S AR AR F 3 8 Gk
3314, 478 MPs 78 A 2845 i vh JoAb A7 o (4) A= 5
Z G5 JIN 51250 5 3 MPs %% 82 0] DL S 808 Ju4] 4%
B K R AR R ST/ BRI T R A, OF
A L3 1 R 38 LHR/cAMP/PKA/StAR i 4 5 &
S KT FEAIG , 5278 MPs 948 Ve 2 88 7] S 30 58 vk
PR GV . (5) M R G5« XIE %7 FE 28 ] 1F 5 5%
H X 28 R e IR N DS TR PR A A R LT
Z R R A MPs 775, R MPs H 253 A AL Ax
2 R RE 1, ELH P PE R PP (5 065
2R 5 B0 1E A 56, 45 7 Il i 7 ik A2 81 5 MPs B
U Bm PRI & RSt . L5 LTk, MPs 19 % 58 1] LA
Xt 2 A~ 22 G0 i O LA T 3 AT X A AR {5
FEAE SRR R R H AT MPs B9 20 L AR BE
Wy ATyt iE— 2B 5 .

2 MPs#EZHF R0

2.1 MPsTERREHRWMERE IR0 AR ILLE
RN A KR B R A B T 32 R O A R B4 0T
Uy, i L K GRS JE 0 1 BE AR IR AT R 9 25 0L 4

W= AEH G A ARk DR i AR B BRI 2
i R 28 52 ) A5 0 R 3 B 9 A AT R O R
MG S &K BT MPs (LR IF H MPs 2% J5 2
BILI A K& F AN BT 2 5% 2021
AELWFRAE TS RAGE T AN ZERG A AR T MPs
BIAFTE , RAGUSA 55058 8 $ 8 6 3% 8 6 B8 4 b7
T 6N, A 1240 K/ N 5~10 pm 1Bk
JE B B TE MPs, 38 a5 % 4G I 3 ) MPs JE 25 Fl 4k
S AT RAE o 34k 5 0 Sk e 5 1) T M
PIPER G 0 HAth 94 HRE S5 1 IR, 3k S B
BHEHN T A& B KSR A TR RS
Y Aot SRS A B = 5 ZHU SR OB B
P2LU AN S (LD-IR) AR X 17 61l i £ vh MPs 19 £
T8 R LR AR AT T PP Al JFAE T A iR B s A b 23
K T kA2 Y L A 20. 34~307. 29 um A MPs, 3t
KEM T IR REYEM, FER S N RA LN
(PVC,43.27%) WM (PP, 14.55% ) f T — 1R
5 (PBS,10.90%) , i NG &b MPs BB AR (K
AR JBT B AR T I AN R

2.2 MPs3tRRILB9EM AAEZMWME, MPs AH
23l 2ok 22 Fh g5 A AT O 40 8 2ok RE AR 3E G £ 9 AR
B0 H A X BRI L AT RS R e A R B R
M, HU S506 K 205 08 kL (PS-MPs) % 88 T
C57BL/6 A2 L 89 BALB/c /N, & B 76 A A 1 2
# T 10 pm PS-MP $0RL ] $2 55 R G W e R 9 b 1
(EE5I1 7S G N R DI B = G R = (| R A S ] |
it PR 43 s 1] e 8 10 AR S AE |, R W PS-MPs A AJ
figJE A o P AL X AR R 25 R T A AN RO
FOURNIER %525 9 0K 2K 206 t ek 2 5% T 48 1
19 d /¥y Sprague Dawley X B A, If 8 1 4 2 it
FVEER T IR E NN KRR OIHIEANTFE K,
X B i 20 SR 0 K G LB HE P i AT R 2
K BURE SR AR ER T 24 b G LR IR 4% 09 R A g I T X
HRZH, 16 M7 O JUE R0 LU me 2476 00 58] 44 oK SRR 2 M
WKL, FERG L G LI o0 B R - U % B 2R
IR M AR IBURE | £ 7% 76 G U WG 40, B R il 355 1 MLPs
SR EIRILAL . AMEREH 25 % Bl LS N
H: K 3Z B (intrauterine growth restriction, [UGR) 42
HRATHMPs EREE®m® TIERZ2H, A
TUGR 22 41 Ji £ v i MPs & & 5 50 )L 609 Y A= 4K
L B R Skl Apgar P 5 U G, H OB
s AR etk B Al SRR A R RN . LITU SES 5 i
E AT B 4 L v fef P SR A R R SR A
i I RIS O, JF XS G A iR B LZE(E REL A2



5 1

W, 55 R XTI L L B A KR R R BRI 5 i S 681

JUEC T3 Wik 64T MPs 43 B , 4> NP L 1L, i ik 4
FEAR TR ] Kt Z2 1K 16 Fh MPs, 58 Bt i 71 38 0 o
Fii A MPs UKL 65 % LA b BF5E & BT A K L8
01 T B 5 2 T BE S AP I TR A Y ek ke U5, B L
M 5 T FH % 06 A B 9 ket B L v il 2% o 7L 0 2 Lo
TEM MPs 2 fil >k U5, Jf H 2% 88 T MPs Al fig 23 %0 5 £
IR 2 TR W 0 3 AN RS2

DL s 3 B BEAREE AR MPs & 76 4R R I 1
JiG 8 P BRI Z R LI 2 A NERS IR & R 4T
%, %G LB A K & B B e SR 0 e R B = A 5
Wi o MPs W 4 5 ok 5% Wi I & 4% Ui 2o F2 i) o 22 R &R
Z WA AL BE AR N A G UR S R R A k)
it 22 3R S S BOK B MPs A iR L AE K &
S

3 MPsEEZEEGEIIEHELEEHR ZHFE

MPs % & 19 KU & A7 76 T AT A3 b il 2454
Ji i, JLE AR & E R S AT Rk 00 2 B ol ) 4%
Tofr 5 56 (1% 9 21 i, T L 2 S0 [ A 2 B 058 2 R 110
SEAURET I A B R B MPs (8 B L3S vt
A7 TE ORI R A 10~20 4% . H AR Ok i
ZWUERIE S L E T )2 2 8T MPs 5 44 i KUK
ZH, MPs % 5 © 5 52 M L 38 fd JE 1) 8 22 R R OJF
BB AT B AL . HUSSATIN 2557 % 3 214 £ %5 4L )|
B 08 SORE 2 2% LE GO B b i AR 2 B Hh K
MPs, 7E LI B 3 min P, — 26 25 2% 1] LA —F
T3 JEL K (18 S8 RE X IR T 22 3k 422 J7 > MPs UKL Al
21. VA~ 9K SRR IURE o I HL ¥ 50 A 25 JRL A% A7 6 1
JT UL b i s 5 2 o 2 BRSO B0 0 BB e iy
MPs JURL , 1 PE £ i 4% 25 L1 2R 79 4 9 ) 25 45 e ik
T2 0 MPs UKL . 78 TR 10 7K i 22 L RO 2R
W 25 4% B B FL A AL g gl L MPs i e H
BEAREES0EE] T 20. 3122, 1 ngekg o 2020

A LT AR — T 58 P8 A 1 B JLOGF i 28 7R 04 11
ey S L4 06 o 25 4 TC 0 R G R ) A R R
155 L, BIF 5% K 305 DN 0 0% R R MIPs 5 3k g T
1. 62X 104~ , ELAA J5E DR J2 28 V3 s 07 0 7 < T Ach 34 1)
B HH R R R T R K T R TR AR 4
0 AR R JSURL DA I O % T B R . (E AR R
4 2, AN LA 9 ) 5 4 186 Jin L 2 MIPs % 8 19 XL
b5, SR 4y LT J7 W58 v [R) R T H T MIPs 9 A7 7E
KADAC-CZAPSKA %38 53 43 B 88 6L Wik: Fi Ot
T B2 AR X 30 FEC 7 W5 A L #EAT T MPs Kz 7
JE A W A B R T MPs I AR TE B R UL Y
MPs ® 4% 4 PA PE PP FIXt K — W 2 & 1K , 2%
R R ILE F I RFENILESHEAN
MPs 252 (49+32) />, 22 L H # A 7] sl i (19 375 %
CARH“%4”, KEF"WEHEBITILEKERRE
AN I A 4 AT A8 S L 3 B MPs A0 E iR
R, B 9% A0 38 2 4R 69 1) 2 8 AT JL 38 A 28l AR A
HEAT MPs 6 DU 1 18 T RE 53 BT, 25 R R 1 85. 5%
() ZEMEFEAS RA I 1 T 2 80 MPs (94775, 525 1 3%
A ] BE 2 5 ) 2 4 T L EE S b MPs iR B A
25, W Y A AT A R MPs 75 Y B E R TR . It
S U F AR E R R R E PR AL
I e BE T OF H MPs 7R Y B9 AL R S R A 26
Ji 1 A W B Y TR 25 AR DA UL TR R DS R
Vg, BE— 2P 5]k g 8 R R AL L L g A
fat B o

ZE LTk (L2 2) , JLEE L sl A T 22 Hh 5 R 7
MPs @i 2 i, L3 A AR A K R B o
fik 3] £ 45 066 495 453 B SRk i i S ) ok AT 2 B MPs
M LE SRR, AR TIILESNRENEK
B A B AR MPs 52 00 (14 58 7 B8 25, A0 20
W MPs 5 JLEARKET PR, i —12 3
SR it O B L 3 A= A B

R2 WMENRBEILEBEELERERI ZFE

HF 7% Sk U5 LoRIIE7 R FEHIT LR
- TR M 3 min P, 1 em® A9 880R} X 8 AT BE i 22 3k 422 J7 AN RHRN 21. 1424 90 K 388} 0k, 4 R A0 7k
HUSSAINZET w75 2%

f B LA P 5 TR s 5 5 i e et Lo o P 4 L S Y B e BB T 3K 3 20.3 1 22.1 ngekg !
RN (PP) B8 PN 5 22 LV 5 0 B I A0 I R T 38 1,62 X 107 AN - L1 Ji DAL 2 3 TR s W03 K T R 258 585 8 4 &k T 5 TRLUK

BAUBLTr 30 IREAS v G H R, Bk LAY SR A W R R L IR TNR AN K T AR £ Tl i 2 LIS Tr
Wk TR A JLEE AR H B B OB R BOR. 29 A (494 32) 4>

69 IREA 1 85.5 %6 Y FE M REA PG H SRS L0 R X R W IR & T8 R L0 R R I I 6 A7 A, vk e

LI%[%]
BULMSRIE o, 32x 0 25 100 o0 el 0 e 4 B
KADAC-
CZAPSKA %5 W
KE 41 JLIE A

4354 317.4 (152.0, 491.9).299.0 (196.1, 619.9).206.2 (154.1, 240.3).17.9(13.4, 18.6) pgeg ', H 4 # T

(BLrAGE LN 5 S N0 IR S FR e Wl iR 7 R




682 RPN = Q= )]

47 %

4 REE5RE

MPs V5 4% £ 8 51 A 58 5 A2 AR 2% iiF 5% 40 4
5 R B 2= M, Bk 5 A sk A AR Ak L R AFE
Uy S5 51 9 H R A BRAABE M) A, 9 B iy X A S i
3 B TR AE LS, MPs TF Bk 42 3K 5 %% G 1 1 Bl 2 )
Al 2y B LR L B R O B R R Y UK
WO XS LEN AR EFTEDML., £
TURF 5 £ I 5, 33k 486 G B 34 35 17 0 MLPs 2 &8 1) XL
W . MPs O g A A7 76 TR & VB LS8 R 7L
DL KB L TE J7 W5 8 5 2 Fh 5 )L 38 (gt BR B 42 AH DG 1
Wi, B JLE MR KB A RS R g, L
F2 B MPs B 8 AR 4255, [a] B ftb (7738 $ 4 1m0 3 4
TR B SBT3k U 5 MPs %L # B P 7 XU BE R i
o I, MPs I B0 Sk 52 0 L 2 fdt B ) 2 A
FZ— 5l AT R R

h T AR MPs 2 8 19 KU, AN AN 22 0 7 4T R 35
Vi) o7 RS a9 /0 55 O sl T 2 A, T L AR L EE G A
KR T o B, 0 RE 2L G T IRl 2> MPs 19 28 5%
¥ L B2 fioh ) 8 = K OF 9 MPs. A5 T W2,
BAREM IR O AEILEERET WL RS
KIT MPs BAELE B H BTAF & 1% MPs (I 0F 52
W Ab A B BE, MPs E AR PR Y B RS (1 H 44
FOR AL AT 5 SN AW MPs 5| #2 AL
P00 1 EL AR BRAIL A , SR 4R 5 Bl R MPs % 5% 52 i )L
#AERK R E B AR S

FFRR (R IRAR S ) #7IRFB (OSID) : @
S &k

[1] DICK VETHAAK A, LEGLER J. Microplastics and
human health[J]. Science, 2021, 371(6530): 672-674.

[2] XUS, MAJ, JIR, etal. Microplastics in aquatic envi-
ronments: Occurrence, accumulation, and biological ef-
fects[J]. Sci Total Environ, 2020, 703: 134699.

[3] WARDANI I, HAZIMAH MOHAMED NOR N,
WRIGHT S L, et al. Nano- and microplastic PBK
modeling in the context of human exposure and risk as-
sessment[J]. Environ Int, 2024, 186: 108504.

[4] TAOSY,LITH, LIMY, etal. Research advances
on the toxicity of biodegradable plastics derived micro/
nanoplastics in the environment: A review[J]. Sci Total
Environ, 2024, 916: 170299.

[5] HIRT N, BODY-MALAPEL M. Immunotoxicity and
intestinal effects of nano- and microplastics: A review of
the literature[J]. Part Fibre Toxicol, 2020, 17(1): 57.

(6]

[10]

[13]

[14]

(18]

[19]

SCHWABL P, KOPPEL S, KONIGSHOFER P, et
al. Detection of various microplastics in human stool: A
prospective case series[J]. Ann Intern Med, 2019,
171(7): 453-457.

KANNAN K, VIMALKUMAR K. A review of hu-
man exposure to microplastics and insights into micro-
plastics as obesogens[J]. Front Endocrinol, 2021, 12:
724989.

SRIPADA K, WIERZBICKA A, ABASS K, etal. A
children's health perspective on nano- and microplastics
[J]. Environ Health Perspect, 2022, 130(1): 15001.
LIY N, ZHANG Q, BAARTMAN J, et al. The plas-
tic age: River pollution in China from crop production
and urbanization[J]. Environ Sci Technol, 2023, 57
(32): 12019-12032.

VERED G, SHENKAR N. Plastic pollution in a coral
reef climate refuge: Occurrence of anthropogenic de-
bris, microplastics, and plasticizers in the Gulf of Aqaba
[J]. Sci Total Environ, 2023, 905: 167791.

LINL, HUANG Y X, WANG P, etal. Environmental
occurrence and ecotoxicity of aquaculture-derived plastic
leachates[J]. JHazard Mater, 2023, 458: 132015.
MIAO C H, ZHANG J H, JIN R X, et al. Microplas-
tics in aquaculture systems: Occurrence, ecological
threats and control strategies[J]. Chemosphere, 2023,
340: 139924.

LIANG J, ]I F, ABDULLAH A L B, et al. Micro/
nano-plastics impacts in cardiovascular systems across
species[J]. Sci Total Environ, 2024, 942: 173770.
YANG T, WANG J. Exposure sources and pathways
of micro- and nanoplastics in the environment, with em-
phasis on potential effects in humans: A systematic re-
view[J]. Integr Environ Assess Manag, 2023, 19(6):
1422-1432.

PENG Y Y, HE Q. Reproductive toxicity and related
mechanisms of micro(nano)plastics in terrestrial mam-
mals: Review of current evidence[J]. Ecotoxicol Envi-
ron Saf, 2024, 279: 116505.

ZURI G, KARANASIOU A, LACORTE S. Micro-
plastics: Human exposure assessment through air, wa-
ter, and food[J]. Environ Int, 2023, 179: 108150.
KASEKE T, LUJIC T, CIRKOVIC VELICKOVIC
T. Nano- and microplastics migration from plastic food
packaging into dairy products: impact on nutrient diges-
tion, absorption, and metabolism[J]. Foods, 2023,
12(16): 3043.

LIZ M, HUANG Y J, ZHONG Y Z, et al. Impact of
food matrices on the characteristics and cellular toxici-
ties of ingested nanoplastics in a simulated digestive
tract[J]. Food Chem Toxicol, 2023, 179: 113984.
DIBBON K C, MERCER G V, MAEKAWA A S, et
al. Polystyrene micro- and nanoplastics cause placental
dysfunction in mice[J]. Biol Reprod, 2024, 110(1):
211-218.



5 ik AR SRR R XA L KL A K R TR i A o 0 683
[20] LINZ Y, LIZJ, JI SQ, etal. Microplastics from Toxicol, 2021, 106: 42-50.

[21]

[22]

[23]

(24]

[32]

face mask impairs sperm motility[J]. Mar Pollut Bull,
2024, 203: 116422.

BORGATTA M, BREIDER F.
microplastics-a  toxicological complexity[J].
2024, 12(5): 358.

R, XIHEAR . OB R g oK SORL Y 2 8 1R AR 0
1ML A8 FR G2 5% ma i BF 5 0k R [0, v 100 ofi A8 9 F 5
2023, 21(10): 903-908.

GONG Y, LIU H D. Research progress on exposure
pathways of microplastics/nanoplastics and their effects
Chin J Cardiovasc Res,

Inhalation of

Toxics,

on cardiovascular system[J].
2023, 21(10): 903-908.
MARFELLA R, PRATTICHIZZO F, SARDU C, et
al. Microplastics and nanoplastics in atheromas and car-
diovascular events[J]. N Engl J Med, 2024, 390(10):
900-910.

AMATO-LOURENCO L F, CARVALHO-OLIVEIRA
R, JUNIOR G R, et al. Presence of airborne micro-
plastics in human lung tissue[J]. J Hazard Mater, 2021,
416: 126124.

IBRAHIM Y S, TUAN ANUAR S, AZMI A A, et
al. Detection of microplastics in human colectomy speci-
mens[J]. JGH Open, 2020, 5(1): 116-121.

JINH B, YAN M H, PAN C, et al. Chronic exposure
to polystyrene microplastics induced male reproductive
toxicity and decreased testosterone levels wvia the
LH-mediated LHR/cAMP/PKA/StAR pathway[J].
Part Fibre Toxicol, 2022, 19(1): 13.

XIEJ, JITJTL, SUNY, et al. Blood-brain barrier dam-
age accelerates the accumulation of micro- and nanoplas-
tics in the human central nervous system[J]. J Hazard
Mater, 2024, 480: 136028.

FARLAND L V, PRESCOTT J, SASAMOTO N,
et al. Endometriosis and risk of adverse pregnancy out-
comes[J]. Obstet Gynecol, 2019, 134(3): 527-536.
SHARMA R K, KUMARI U, KUMAR S. Impact of
microplastics on pregnancy and fetal development: A
systematic review[J]. Cureus, 2024, 16(5): e60712.
RAGUSA A, SVELATO A, SANTACROCE C, et
al. Plasticenta: First evidence of microplastics in human
placenta[ﬂ. Environ Int, 2021, 146: 106274.

ZHU L, ZHU JY, ZUO R, et al. Identification of mi-
croplastics in human placenta using laser direct infrared
spectroscopy[J].  Sci Total Environ, 2023, 856:
159060.

HU J N, QIN X L, ZHANG J W, et al. Polystyrene
microplastics disturb maternal-fetal immune balance and

cause reproductive toxicity in pregnant mice[J]. Reprod

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

FOURNIER S B, D'ERRICO J N, ADLER D S, et
al. Nanopolystyrene translocation and fetal deposition
after acute lung exposure during late-stage pregnancy
[J]. Part Fibre Toxicol, 2020, 17(1): 55.

AMEREH F, AMJADI N, MOHSENI-BANDPEI
A, etal. Placental plastics in young women from gener-
al population correlate with reduced foetal growth in U -
GR pregnancies[J]. Environ Pollut, 2022, 314:
120174.

LIUSJ, GUOJL, LIU X Y, et al. Detection of vari-
ous microplastics in placentas, meconium, infant feces,
breastmilk and infant formula: A pilot prospective study
[J]. Sci Total Environ, 2023, 854: 158699.

LIUSJ, LIU XY, GUO J L, et al. The association
between microplastics and microbiota in placentas and
meconium: The first evidence in humans[J]. Environ
Sci Technol, 2023, 57(46): 17774-17785.

HUSSAIN K A, ROMANOVA S, OKUR I, et al.
Assessing the release of microplastics and nanoplastics
from plastic containers and reusable food pouches: Impli-
cations for human health[J]. Environ Sci Technol,
2023, 57(26): 9782-9792.

LIDZ, SHI'Y H, YANG L M, et al. Microplastic re-
lease from the degradation of polypropylene feeding bot-
tles during infant formula preparation[J]. Nat Food,
2020, 1(11): 746-754.

KADAC-CZAPSKA K, JUTRZENKA TRZEBIA-
TOWSKA P, MAZURKIEWICZ M, et al. Isolation
and identification of microplastics in infant formulas - A
potential health risk for children[J]. Food Chem, 2024,
440: 138246.

KE DD, ZHENG JH, LIU X Y, et al. Occurrence of
microplastics and disturbance of gut microbiota: A pilot
study of preschool children in Xiamen, China[J]. EBio-
Medicine, 2023, 97: 104828.

RUS, HRZLHL, Bee i, 55 . U RHG L Biih B o
B KO T 16 )5 75 [T]. PRI 4% 5 iU, 2024, 16(3):
99-104.

HOU C, SHAO H Q, BI Y M, et al. International
practices of microplastics pollution prevention and their
enlightenments to China[J]. Environ Monit Forewarn-
ing, 2024, 16(3): 99-104.

FOX S, STEFANSSON H, PETERNELL M, et al.
Physical characteristics of microplastic particles and po-
tential for global atmospheric transport: A meta-analysis
[J]. Environ Pollut, 2024, 342: 122938.

(2025-01-13 W F)
i Tk g



