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Abstract: To explore the mechanisms by which gut microbiota dysbiosis influences the health effects of microplastics (MPs), a
systematic search was conducted across five English-language databases (PubMed, Embase, Scopus, Cochrane, and Web of
Science) and three Chinese-language databases (CNKI, Wanfang Data, and China Biomedical Literature Database). Studies
addressing gut microbiota-mediated health effects of MPs exposure in mice and rats were identified and reviewed. A total of
27 studies met the inclusion criteria. The animal models used were primarily C57BL/6 mice, aged between 4 and 12 weeks,
mainly male. The MPs used were mainly polystyrene, with particle sizes ranging from 0.05~53um. The primary exposure
routes were oral gavage and free drinking water, with exposure durations ranging from 3 to 13 weeks. Microbial community
analysis was primarily performed using 16S rRNA gene sequencing. The studies investigated gut microbiota on harm through
the gut-organ axis (including the liver, brain, testes, bone marrow, and lungs) and the gut-function axis (encompassing immune
and metabolic functions). Intestinal microflora mediates the damage of MPs to mice through various metabolic pathways (such
as amino acids and lipids) and signaling pathways (including TLR 2-Myd 88-NF-k B and intestinal microflora -HIF 1a/PTBP
1). Further clinical studies are warranted to better elucidate the potential mechanisms by which gut microbiota modulates the
health effects of MPs exposure in humans.
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K R M E R AR S A T SRR 5 A
G SCH i FE (PubMed . Embase. Scopus. Cochrane
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W4\ 3 7 E ke A e ] A A B SCHR BN J26) A R I
) 2 S 2 42 2024 4F 11 H 4 H i 5 WUy b SO
eE AERLR R e gk ik i AT 0 N
(Mice)”. “ K (Rat)”. “Ff ¥k} (Microplastics)”«
“ M (Intestines)” . 5E 2 ()AL 2 il A Ao (“ R + /N
L7+ KRBT+ R O*RCRCERL + “ T
BRL” + AR R R + RN G H” + “MPs”
+ “PS-MPs” + “PE-MPs” )*( “Jpi&” + “Jjpis
WEY” + “piE R + K7 + N7 + 4
f” + “Hl” + “llfn” + “=h” + “p L
Ho” + “HBaZilIE” );(Mice OR Mus OR Mouse OR
"Laboratory Mice" OR "Laboratory Mouse" OR
"Swiss Mouse" OR "Swiss Mice" OR "Mus
domesticus" OR "Mus musculus domesticus" OR
"Mus musculus" OR "House Mouse" OR "House
Mice" OR Rat OR Rattus OR "Laboratory Rat" OR
"Laboratory Rats" OR "Rattus norvegicus" OR
"Norway Rat" OR "Norway Rats" OR "Wistar Rat"
OR "Wistar Rats") AND (Microplastics OR
Microplastic OR Microparticles" OR
"Plastic Microparticle” OR Mesoplastics OR
Mesoplastic OR "Plastic Nanoparticles" OR "Plastic
AND (Digestive System OR
Gastrointestinal Tract OR Intestines OR "Intestinal
Mucosa" OR Enterocytes OR "Goblet Cells" OR
"Paneth Cells" OR "Intestine, Large" OR "Anal
Canal" OR Cecum OR Colon OR Rectum OR

"Plastic

Nanoparticle")

"Intestine, Small" OR Duodenum OR Ileum OR
Jejunum).
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Fig.1 The flow chart for document screening
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Table 1 The basic information of included studies
X . - TG PR R R s T
Sk REARAL SR R &3] ) "’ & ;‘ Relpmf MPsHERKEE ALK
G T(um
[7] 114 5/1941  CD-1 5 e 4 PS/0.7~5. 45~53 HEH 0.1mg/(g-d) 16S rRNA
[8] 40 /4 41 C57BL/6) 7 e 5 PS/5 T 0.1mg/d 16S rRNA
[9] 36 K341 ICR 8 I 4 PE/1~10 s 0. 0.002. 0.2ug/(g-d) Illumina MiSeq
[10] 24 /341 C57BL/6 4 e 6 PS/5 HEH 0.1mg/d 16S rRNA
PS/5. 50. 100.
[11] 32 H/4 4 ICR 5 i 10 200 s 20mg/(kg-d) 16S rRNA
[12] 28 /4 41 C57BL/6) 4 e 6 PS/0.08. 5. 10 [tk 60pg/d 16S rRNA
[13] 24 J/3 4 ICR 8 T HE 4 PS/5 Ak lug/L 16S rRNA
[14] 24 J/3 4 ICR 5 e 2 PS/1 A koK 10mg/(L-d) 16S rRNA
[15] 49 H/4 41 C57BL/6] 6~8 It 13 PS/5 A koK 18, 180ug/(kg-d) 16S rRNA
[16] 21 H/341  C57BL/6) 6~8 It 13 PS/5 A koK 18, 180ug/(kg-d) 16S rRNA
[17] 40 F/n 41 ICR 4 e 5 PS/1 HEH Img/(kg-d) FHERIA
. SENGY.
[18] 40 K24 CS57BLG6 8 i 4 PS/0.05~0.1 . 15mg/kg,3 U/ week 16S rRNA
=]
[19] 20 241 C57BL/6 4-6 e 4 PS/5 A koK Img/d 16S rRNA
‘ HHW: 0.3mg/d; M A
[20] 30 /341  BALB/c 3 e 12 PS/0.05 HEH N ¢ ’ 16S rRNA
: 0.6mg/d
[21] 40 F/4 41 ICR 5 e 5 PS/1 HEH 0.0234mg/kg FHERIZ
[22] 70 /10 40 C57BL/6) 8 e 8 PE/1 A koK 1.8mg/kg 16S rRNA
- PS. PMMA. PE #5/HlikiE
[23] 1534 C57BL/6 8-12 e Qs s " ;J 0.01mg/2d. 0.1pg/week 165 rRNA
[24] 24 /441 C57BL/6 4 e 4 PS/0.1. 5. 50 [ HK 1.8mg/kg 16S rRNA
[25] 90 /241  CS7BL/6) 6-8 Il 4 PS/0.05 HEH 2.25mg/mg 16S rRNA
[26] 60/6 41 C57BL/6J 6-8 e 4 PS/0.2. 100 HEH 50mg/(kg-d) 16S rRNA
[27] 72 1/6 41  C57BL/6 6 e 4 PE/2.67~12.61 HEH 0.9mg/mg 16S rRNA
[28] 20 H/4 41 C57BL/6 6~8 i 4 PS/5 s 0.05. 0.5, 5mg/(kg-d)  16S rRNA
[29] 24/4 41 C57BL/6N 6 e 4 PS/0.1 e Smg/(kg-d) 16S rRNA
[30] 60/6 41 ICR 4 e 6 PES/5. 0.05 e Smg/kg 16S rRNA
[31] 72/3 4 C57BL/6J 6-8 )il e 8 PS/5 A koK 1.8mg/(kg-d) 16S rRNA
[32] 18/3 41 C57BL/6J 6 e 6 PS/0.1 i 25mg/kg 16S rRNA
[33] 30/3 4 C57BL/6 6~8 I3 8 PS/0.5. 5 HEH 0.09mg/(pg-d) 16S rRNA

VE: PE, 2 Zfi(polyethylene); PMMA, 5 H B N I3 R FH i (poly methyl methacrylate); PES, 2R fi#fi(polyethersulfone).
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S e RS AAE EE I 25271,
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BRI AIURE 19 78 1 45 2 2 BT T 2 B P AR S BRI TR L
i 2 LT Rl s R B T 400 17(T helper
cell 17, TR17)ZN LAY IL-17A 15555 A & Stk =2
FA S ORG T ERTLNIEER A il 5 s S <,
UNENE IR AERR . W ARIE 2 W . W 00Tl I TR i e
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Table 2 Changes in intestinal flora caused by MPs and their effects on the health of organs

SCHk CeR/EIIEES -4 B A R AN,
P K DR B TR (1 L A8, JUMAT T 2 AR, BB .
g AT T p JS;G}JEWJ BUFRERIEIRAUT e AST AT 16 TA A1 TCA KT I 56 R K4
4] JBAK: FLIRRAT R FIOSEAT B (WA = FE S I, BB g i, B oe 20 SsEmafokAb SR . SRR 4 FFIEARI 3R L R bE & 3=kt
BB SR [ AR R = B2 A DRI N2 2R F AR DA B T AR RG340
FIZK JEERERR T AUT B 1148 )

IRIECERACA . AR AR AU

(5] JACT: BRIRER 55 REEaE S SR L s %m%rww;u ;;;ﬁ IR ottt nromfieneny

A5 B 2 P A ”
IR JEERER T JIRAR O =2 3G I ST B 1S 25 AT T DR - .
T % TLR4/MyD88/NF—«B il 4, TNF-o.

- - ¢ S0, N FARIE AER A

R T T S ;j rf:;ijj” AT BRSBTS ey

WA, T TR . 980 R R 1 AT 88 "

[22] JEAE: RS BATEE . SRR B RS B R SR A AR B &5 TSR AR
IRV B, B o 2 EQ TR . AT B DI R R 3 KO T i) APV R 9 RE KT BT
B BEEE. BEKEE. SWIKEE. 2EER UGG-002 ) NEA SRR EBAT 20 I

- HYF WAL 16 2 1
[28] i — A FR A R "
WA TR AEY &R PIRERR.  SEEIFERAE. BRI
[29] JEAP AL R = B 1G n FRRNW . IR RAZF A L R it B e ol B e 4%
K ABC ¥z & Fif W
JEAKT: BERBEEFE_UCG-003, BMRHF_NKAAI36_group, #EAT ) Py o

[30] £ T REMAE A VUG TR . ABC #iafA 44

5 JEBACT: RERER AT 2. MORZEAT B _UCG-014 (A R i s B Rt H o AR AR LA & ik W T 455

2] WRAEG, ZT I B UCG—002 Al BRI 2 8 (AT R 2 e 18 . i SIRTI/AMPK FI TLR4/NF—«B i . AT

[24] JEAKE: JUNTER . FLIRAT B« SURT 1R (R ARG = B I, BT e IR R A oK A& D AR M H /N B 38 0T HE0l R it b s,

B B T FE BRI 1) g T 5 Eh A0 7K 43T A P RANERAT
BE TL-17 {3530 4 ~17 M 1 J6E, Vs I A 2 P4
[25] VKT S PRI R WOE IL-17 {5 5 BRI IL-17 MLRE Wil 980, 105 i o 22 1 45
VN i
(6] JEACT: EEIRE_UCG-001. LR B & (R X 3 B 38 n, FLIRR A B B AN BATAE R Th17 4180 10 P55 05 ks LR R
IV {175 A7 P AR R = B2 A (12 48 T 1 B 481 58 o IL-17A 5% FEALFIE A A
B SREATEE . B B B, v T A NEIEESES .
[20] JEAKT: SR EAT R mIHu[SZr{iEFF 0, B A BT B e = WA 2 L BT R
JEZKT: MPs-10 AAMUAT RS . T AR 6. BIREFR MPs-5 4 IL-17A. IL-10 L2 NPs-80
[12] NK4A136_group LR A IR R T 5 3 B A i A AR 2R L, B 4%3
JEAKCT: MPs—5 AL AT B« BURT 11 N Ps—80 £ (1) FR R T AR B WA
) - BEH HSCs (1 HIRTE
ST T B2 UG — - E S
23] BEKOP: SRR R A YA -HPRT-Wnt {5 5 4l Kk R B I L
S LR R "
[18] TIACY: BB AT T EC G 0% HIF1a/PTBP1 i 2% e

JEKY: FUBRKT P390, 25 AT R RBEBR AT 5810 3 5 B B

VE: AST, R & Z MR AL W Wi (aspartate aminotransferase); TA, H il = (triglyceride); TCA, M JIH & (taurocholic acid); TNF—o, I8 SR FE K -~ a(tumor
necrosis factor—a); ALT, N %R 2 5L 4 5 i (alanine aminotransferase); ALP, Ik 2 fiff(alkaline phosphatase).
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Table 3 Changes in intestinal flora caused by MPs and their effects on the immunity and metabolism
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[10] JEART: BRI RFT A B InAL T PGB Bl e 2

ANZESr R IC R ) = B2
[13]

P A48 e, JE OB AT BT AT LA BT BE AR

[21] FIKP: ZRTERT] S AU R 115 JEEE R T T At A
JEART-: FURT B = PG

[17] 1K JOURF R 1] 45 JEERE IR 1) LA 38 n
JEAKT: FUBRFT BT

[26] FIARS: JEBER )4 PG

JE AR R BT A5 DR T = PS8 i, ] o 2 e R LA )

e
[33]

BEREAIR
[11]
R o TR PGB R AT T B AT R = 38

[31] R TR BRI
J K- OB BT 4 P8 1, A /B s AT X = 08

JRAKT- THk B LA AR, 3 7 R DG SERRAFTRS B A R

JEAKT: P RER B K BERE I, bR T L ZLERE UCG-002 F-F
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3 Wit

3.1 MPs % F5l & 2  AILF R X

T AN [7) 1) S 56 ¥ v FIATE 58 B 1, 5 1T 90 1)
MPs & 55 i 55 A T 2 5, BRI 0 AR R B 0 R
— TP MPs B Z8 063 1K 5 ), i vk
JE R T RE M AU S B A B MPs
(IR BN ALk BT N IOF 9T MPs I3 TS
0.5ng/kg~25mg/kg.2 T/ FUF 5T B MPs [¥145 2
7 15pg/(kg-d) 3 Erik 100me/(kg/d)ANZE 15 HL )
o W 72 S R B A AR AE A T T IR 9 4 S50,
Wen 5[0 IBEADL T A 252 B B /K1 1 )T
¥ MPs B FE 18,180pg/(kg/d), KEAHY T H
WAE T NRBER MPs A 17.5,175pg/(kg/d)P7,
25 b AR SR I AN 2% FE T 7 1) H 1, B
B UG B0 TR 1) 2 R TR B, ARR K I 71
i MPs 5 55 [T R IV AE AR5 & JLAL .
3.2 MPs %0t e B R AR5 AR Th BE 1) 5

J¥7 T VR 5 1 S ) A R AN 4 DA O AR
1 5 TE A LA o R A T A P i i e
SRR L 2 M B AICRIRE S Th e Ik T TR 2R,
2 PR B DIAE DG, Bl R « O Il &5 Wi
DTS T N I 5T T 58 £ 10 Ji 3 81 A7 A 22
S AU L H B A AR I 5 e A DG 1 B
FEAT VS A W70 R I, /) BV 0 B 1 DA SR B 1)
FAUFF B8 1T 0 2 B AR LR T g N 1R 2 TAF SR
7R,MPs ZE 55X IX 2 ol 3 T B R (R M E AN
[ 2 75 Wen 2SI K 16S rRNA IR 451,
MPs BRI T T B8 1700 =F 5, DRI o A8 1 5 B
IR, S SRR RE B 1 AUAT B T T LR T L 5
TARZELI A A A AE Sun S5 BF ST 45 2
TASTR] I 8 R B /IS B JELRE B 1A B D 1 Ll
FA%.

o 2E TR X i 0 X PR ¥ G (WA R A 4
F AT — PR 2, 22 A I RE B R 78 77, PR AR 2R 5
V5 G R P, I AT AV A 2 I Rk
T TR R 4L T B A 5 2 Y, LR AT T ) o )
BABTEEAL F G805 3 G0 SRR 1 S N SR G 32
SIS, NIk MPs 5 | P A8 A0 A4 1 980T S IV, 1F
1117 BAAR 1 2 FdE BB 4 05 AT WF ST R B MPs 4%
A5 LR AT B8 3 — A 26 1 10 =2 1 398 pn U182 B th Ay

WL R A MPs 258 F, 5 8L AT # F B B
U T arpe th AR FRIBESCh MPs SRR KA, B
B 71 2 R B ) S5 A7 A 22 A8 2 3 0L R AT T 1) =
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