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Research progress on the impact of plastic particles on human health
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[Abstract] With the widespread use of plastic products globally, plastic pollution is becoming more and more serious. Plastic
particles formed by the breakdown of plastics have received significant attention in recent years. There are various sources of plastic
particles. Plastic particles can enter the human body through respiratory tract inhalation, digestive tract intake, direct skin contact and
other ways, and then affect multiple systems of the human body through oxidative stress, inflammatory response and other mechanisms.
In addition, plastic particles can also be co-exposed with additives, heavy metals, bacteria, viruses and other toxic pollutants, which
have an impact on the human body. This review summarizes the definition and sources of plastic particles, their entry into the human
body, detection methods and their effects on various human systems. It serves as a theoretical basis for subsequent efforts in preventing
and mitigating plastic pollution and reducing the harmful impact of plastic particles on human health.
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Figure 1 Effects of plastic particles on the respiratory system
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Figure 2 Effects of plastic particles on the digestive system

3.3 EAREN LR R AN A
BRLRTORI NS G2 28 G0 500 BT 7 LA Bh WA Y
Z (E3). RN RABR Y, B T RERRL 5 2ol
ML TL- TooFoR 2 B AR 7% A7 (granulocyte colony-
stimulating factor, G-CSF) 7K F, B A% U 715 14 T 4f Jiig
T, 380 FE AT 400 A A Th 17 40 1 Ll A5 s SRR
10 2 5 2 13 /0N SR FR) o A 200 o R TgA oK P T
s FE AT 7T BRERORL X /) B 5 AR i i 56, 24
NERACBERL 2 mg 77 & (1 BB BURL 45 25 90 A I, 5
X IR 2 AR B, A 4l BRI UE PN T 4 I Y B ) B
T R T M A 7 U P A B T 4 PR L ) 2

Decrease the expression of SOD and GSH
Increase the formation of MDA

o

Increase Nrf2/Keapl pathway activity

Increase the neutrophil counts, elevate IgA level

) Reduce the regulatory T cell counts
Change the serum levels of IL-1a and G-CSF ——» . .
Increase the proportion of Th17 cells in spleen cells

}Inﬂammation in the tissue microenvironment

" Stimulation of IgG, IgE, IFN-vy, IL-4 production — Asthma

The proportion of T cells in the spleen of female young rats decreased significantly

The proportion of helper T cells in the spleen increased in both male and female young rats

BEIN™T e 20N bR AR B T IR R A R URE IR, 2
H P AL RE T 52400, ik S A ) B B (superoxide
dismutase, SOD) A1 75 it H ik (glutathione, GSH) ik
Hk /b, g BT A AL 7E Y N 8% (malonaldehyde,
MDA JE s e oAb, B2 P85~ 2140 2 A 5 R 5
2/Kelch # ECH #H 5% & 1 (nuclear factor erythroid
2/Kelch like ECH associated protein 1, Nrf2/Keap1) il
T PRSI 1R 2 S GO BT RE , AT 52 G
RYGHTIRE™ . BUAh, 2B FE T HORIURL I, 1 41
A Wl i A 0 o A 4 L N A1 o B R T 2 S R
ARG =2

Impaired immune system

B3 ZERIFhIN ek RFERIFN

Figure 3 Effects of plastic particles on the immune system
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Figure 4 Effects of plastic particles on the endocrine system
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Figure 5 Effects of plastic particles on the reproductive system

Mitophagy

Activation of lysosomes

Activate the pathways of PI3k/Akt
and Nrf2/HO-1

Increase the levels of serum ALT and alkaline phosphatase

Increase the levels of IL-6 and TNF-a

5

Hepatic vascular congestion
Ball type of the hepatocytes

Expand the space between hepatocytes

6 ZERISR X ATAE B

Figure 6 Toxicity of plastic particles to the liver
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