	MNPs type
	MNPs Size
	Animals
	Exposure Route
	Duration
	Concentration
Per Dose
	Neurotoxic Effects
	Ref.

	PS beads
	108 nm
	C57BL/6 J mice,
male/female, 6 months, n= 6 per group
	Oral admin
	30 days
	50 mg/kg

	Neuroinflammation via activation of lipophagy-related lipolysis
	Qian et al, 20251

	PS beads
	0.05–0.1 µm
	Sprague Dawley rats, female, pregnant, and offspring, n = 15 female and 15 male pups
	Oral gavage
	4 days
	20 mg/kg/day
	No direct changes in brain neurotransmitters or related metabolites;
Plasma metabolomic shifts in amino acid and lipid pathways
	Mortensen et al, 20252

	PS beads
	NR
	Sprague Dawley rats, female, pregnant, and offspring
	Oral gavage
	43 days
	2.5 mg/kg
	Spatial transcriptomics revealed fewer neurons, more astrocytes, and more excitatory neurons 1 in the offspring hippocampal region; decrease in C3-type astrocytes and an increase in C2-type astrocytes
	Tian et al, 20253

	PET beads
	83 nm
	Swiss albino mice, male, mature, n = 10 per group
	Oral gavage
	30 days
	200 mg/kg bw
	Increase of IL-1ß and glial fibrillary acidic proteins in brain tissues;
Upregulated malondialdehyde, cyclooxygenase-2, and IL-1ß;
Downregulated glutathione and AChE
	Kamel et al, 20254

	PS beads
	5 µm
0.5 µm

	C57BL/6 J mice,
male, 21 postnatal days, n= 10 per group
	Oral admin
	4 weeks
	0.5 mg
	Significant cognitive impairment;
Neuronal loss and neurogenesis inhibition;
Dendritic spine damage in the hippocampus;
Activation of the PI3K/AKT pathway
	Wang et al, 20255

	Beads (polymer type not specified)
	50 nm
100 nm
	C57BL/6 mice, 
male, 8 weeks, n = 3 per group
	Oral admin
	7 days
	2.5 mg/mL
	Accumulation in brain;
DNA fragmentation in the hippocampus and cortex; Elevated levels of inflam- matory markers and neurotoxic metabolites, such as kynurenine (KYN) and 3-hydroxykynurenine (3-HK)
	Park et al, 20256

	LDPE irregularly granular
Oxidized LDPE irregularly granular
	2.67 to 12.61 µm
	C57BL/6 mice, 
male, 6 weeks, n = 12 per group
	Oral admin
	28 days
	5 mg/mL
	Neurocognitive defects;
Alteration of cholinergic system;
AChE reduction
	Wang et al, 20247

	PS beads
	5 µm

	C57BL/6 J mice,
male, 6 weeks, n= 8 per group
	Intratracheal instillation
	60 days
	0.6 mg/kg
3 mg/kg
15 mg/kg
	No accumulation in brain;
M1 polarization of microglia; Impaired cognitive function; Altered pulmonary flora with increased lipopolysaccharide production
	Kang et al, 20248

	PS beads
	50 nm
	Sprague Dawley rats, female, pregnant, n = 5 per group
	Oral gavage
	45 days
	2.5 mg/kg
	Ferroptosis in the hippocampus of the offspring; 
Declined cognitive, learning, and memory abilities;
ROS production;
Activated P53-mediated ferritinophagy
	Chen et al, 20249

	PS beads
PS-COOH beads
PS-NH2 beads
	80 nm
	C57BL/6J mice,
male, 8 weeks,
n = 6 per group,
n = 18 per group
	Intranasal admin
Gastric feeding
Intratracheal instillation
	7 days
28 days
	50 mg/kg bw
2.5, 5, 10 mg/kg bw
	Brain accumulation;
Reduced exploratory and spatial learning ability;
Activated NF-κB pathways
	Sun et al, 202410

	Mainly PS fragments from disposable cups
	6 µm to 154 µm
	C57BL/6J mice, female, n = 20 per group
	Oral gavage
	18 days
	200 µL MP solution
	Accumulation in the fetus, placenta, kidney, spleen, lung, heart, brain;
Reduced fetal development and growth;
Upregulated oxidative stress pathways;
Microbiome disturbances

	Chen et al, 202411

	PS beads
	50 nm
	Nrf2fl/fl-VilCre+ C57BL/6J mice,
male, 8 weeks,
n = 12 per group,
n = 45 per group
	Oral ingestion
	28 days
	2.5 mg/kg
250 mg/kg
	Gut microbiota dysbiosis;
Increased interleukin 17C;
Neuroinflammation
	Lian et al, 2024

	PS beads
	30 – 50 nm
	C57BL/6J mice,
male, 7 weeks,
n = 6 per group
	Oral ingestion
	6 weeks
7 weeks
	10 mg/kg
20 mg/kg
	Accumulation in brain;
Memory impairment;
Cognitive dysfunction
	Paing et al,
202412

	PS beads
PS-COOH beads
PS-NH2 beads
	100 nm
	BALB/c mice,
male, 4 weeks, 
n = 32 in total
	Oral gavage
	28 days
	1 mg (1.8 × 1012 particles)
	Accumulation in brain;
Anxiety, depression, social deficits;
Disruption of tight junctions;
Mitochondrial dysfunction
	Ma et al, 202413

	PS beads
	480 ± 30.3 nm
	C57BL/6J mice,
male, 8 weeks
	Oral gavage
	7 days
	2 mg/kg
10 mg/kg
	Anxiety;
Pro-inflammatory response through the HRAS-induced PERK- NF-κB pathway
	Li et al, 202414

	PS beads
PE beads
	5 µm
1-4 µm

	C57BL/6J mice, male and female, 8-12 weeks, n = 8 per group
	Oral gavage
	Twice a week for 4 weeks
	2 or 4 mg/week
	PS beads detected in brain, liver, and kidney;
Concentration- and particle type-dependent metabolic changes in colon, liver, and brain
	Garcia et al, 202415

	PS carboxylate modified beads
	500 nm
	Swiss albino mice,
male,
n = 5 per group, repeated 3 times
	Oral gavage
	28 days
	0.1 ppm
1 ppm
10 ppm
	Accumulation in brain;
Reduced Nissl bodies in the brain;
Affected neuronal cyto-architecture;
Downregulated BDNF gene expression
	Suman et al, 202416

	PS beads
	100 nm
	C57BL/6J mice,
pregnant female, 14 days male offspring, n = 3 per group
	Oral gavage
	32 days
	50 μg/mL
	Increased microglia and brain TNF-α level;
Dysregulated dopamine and serotonin metabolism;
Depletion of anti-inflammatory, and enriched pro-inflammatory bacteria
	Li et al, 202417

	PLA polymer beads
PLA oligomer beads
	100 nm
	C57BL/6J mice,
male, 6 weeks,
n = 8 or 18 per group
	Oral gavage
	28 days
	2.5 mg/kg
25 mg/kg
	Bioaccumulation in blood, brain, liver, spleen, lungs, kidneys, and epididymis;
Upregulation of MICU3 in midbrains;
Neuronal mitochondrial calcium overload
	Liang et al, 202418

	PS beads
	500 nm
	C57BL/6J mice,
male, 7-8 weeks,
n = 10 per group
	Oral gavage
	30 days
	5 mg/kg
	Perturbed gut microbiota homeostasis;
Brain lesions and inflammation;
Declined leaning and memory abilities
	Sun et al, 202419

	PS beads
	5 µm
100 nm
	ICR mice,
male/female, 5 weeks,
n = 8 per group
	Oral gavage
	90 days
	0.3 mg/kg
0.03 mg/kg
	Aggravated toxicity of silver nanoparticles;
Altered energy, choline metabolisms;
Fatty acid peroxidation and inflammatory responses;
Microbial abundances changes
	Zhang et al, 202420

	PS beads
	200 nm
800 nm
	C57BL/6J mice,
female,
n = 9 per group
	Oral gavage
	4 weeks
	109 particles
	Altered microbiota profile, Firmicutes/Bacteroidetes;
Induced metabolic perturbations in gut and brain;
MP-microbiota-metabolite relationship
	Lee et al, 202421

	APS (amino-modified PS)
	100 nm
	C57BL/6J mice,
male, 6-8 weeks,
n = 6 or 8 per group
	Oral gavage
	15 weeks
	40 mg/kg
	Accumulation in brain;
BBB impairment through TLR2/MMP9 signaling;
Neuronal apoptosis via the p53/Bax/Bcl-2 axis;
Neurotoxicity by increased neuronal Ac-Tau expression;
Camellia Pollen improved neurotoxicity via GAPDH/
CBP/Ac-Tau axis
	Bai et al, 202422

	PS beads

	2 µm

	C57BL/6J mice,
female, 8 weeks,
n = 3 per group
	Intranasal injection
	28 days
	0.68 mg/kg bw (1.2 × 106 particles)
	Accumulation in brain

	Vojnits et al,
202423

	PS beads
	2 µm
	C57BL/6J mice,
offspring,
female and male,
n = 19 per group
	Drinking water
	From embryonic day 9.5 to postnatal day 168
	1 mg/L
	Accumulation in the digestive and excretory organs but not in the brain;
Impaired social novelty preferences
	So et al,
202324

	PS beads
	50 nm
	Swiss albino mice,
male, 10 weeks,
n = 18 per group
	Oral gavage
	8 weeks
	0.2 mg/mL
1 mg/mL
	Anxiety, decreased cognitive function and memory;
Oxidative stress;
Decreased expression of neurotransmitter-related genes;
Alterations in antioxidant enzymes, AChE activities
	Sharma et al,
202325

	PS beads
	0.1 µm
2 µm

	C57BL/6J mice,
female, 4 months, 21 months,
n = 10 per group
	Drinking water
	3 weeks
	0.0025 mg/mL
0.025 mg/mL
0.125 mg/mL
	Alterations in open-field and light-dark preference tests;
Immune marker changes in brain tissues;
Neurobehavioral and immune alterations varied between young and old mice
	Gaspar et al, 202326

	PS beads
	50 nm
	C57BL/6J mice,
male, adult,
n = 10 per group
	Oral gavage
	28 days
	250 mg/kg
	Motor and coordination impairments prevented by melatonin by mitigating dopaminergic neurons’ mitophagy via the regulation of the AMPK/ULK1 pathway
	Huang et al,
202327

	PP beads
	7-20 µm
	ICR mice,
male, 3 weeks,
n = 15 per group
	Oral gavage
	28 days
	5 mg/kg (1.58 × 106 particles)
	Neurocognitive and memory deficit;
Damage to the CA3 region of the hippocampus;
Increased oxidative stress; Decreased AChE activity
	Yang G et al,
202328

	PS beads
PS-NH3+ beads
PS-COO- beads
	50 nm
50 nm, 2000 nm
30 nm, 2000 nm
	C57BL/6J mice,
male, 5 weeks
	Oral admin
	10 days
	50 mg/kg
200 mg/kg
	Only PS-NH3+ impaired hippocampal neurogenesis via reduced cell proliferation
	Yang S et al,
202329

	PS prepared in a ball mill
	17 nm
	Wistar albino rats,
female and male, 6-8 weeks,
n = 5f/5m per group
	Oral gavage
	4 weeks
	25 mg/kg
50 mg/kg
	Accumulation in the hippocampi;
Neuronal degeneration in the hippocampi;
Significant differences in peroxidase (POD) and glutathione S-transferase (GST) values and fecal boli and grooming numbers in female rats
	Bas et al,
202330

	PS beads
	80 nm
	C57BL/6J mice,
male, 6 weeks,
n = 9 per group
	Oral gavage
	42 days
	60 µg
	Accumulation in brain and gut;
Decreased hippocampal neuroplasticity;
Neurotoxicity;
Involvement of gut-brain axis through circadian rhythm-related pathways;
Melatonin or probiotics rescued neurological damage
	Kang et al,
202331

	PS beads
PS weathered beads
	100 µm

	C57BL/6J mice,
male, 6 weeks,
n = 3 per group
	Oral gavage
	1 week
	0.1 µg/g
	Weathered beads increased activation of immune and neurodegeneration- related pathways;
More severe inflammatory responses
	Kim et al,
202332

	PS beads
	100 nm
	CD-1 (ICR) mice,
male, 4-5 weeks,

	Intranasal injection
	3 hours
	200 mg/L
	Accumulation in brain;
Co-localization with Tubb3 neurons
	Han et al, 202333

	PS beads
	500 nm
5 µm
50 µm

	Xinghua chicken,
30 days,
n = 24 per group
	Oral gavage
	1, 7, 14, 21, 28, 35 days 
	0.5 mg/mL
	MNPs residue detected in small intestines, liver, skeletal muscles;
Inhibited energy and lipid metabolism;
Induced oxidative stress;
Decreased AChE activity in skeletal muscle;
Metabolomic profile change;
Reduced meat quality
	Chen et al, 202334

	PS beads
	25 nm
	C57BL/6J mice,
male, 5 weeks,
n = 10 per group
	Oral gavage
	6 months
	10 mg/kg bw
25 mg/kg bw
50 mg/kg bw
	Depression-like responses in highest exp group;
Altered expression of 116 lncRNAs, 29 miRNAs, 987 mRNAs;
Effected axon guidance, dopaminergic synapses, and neurotrophin signaling pathways
	Liu et al, 202335

	PS beads
	1 µm
100 nm

	C57BL/6J mice,
male, 6-8 weeks,
n = 5 per group
	Oral gavage
	60 days
	0.5 mg
	Anxiety;
Damaged intestinal mucosal barrier and increased permeability;
Intestinal microbiota dysbiosis;
Metabolism disorder
	Chen et al, 202336

	PS beads
	50 nm
500 nm
5 µm
	C57BL/6N mice,
male, 3 weeks,
n = 5 per group
	Intragastrical admin
	90 days
	50 mg/kg bw
	Entering the blood system;
Different distribution in organs by particle size;
Increased inflammatory factors
	Han et al, 202337

	PS beads
	5 µm
	Chickens,
female/male, 1 day,
n = 15f/15m per group
	Drinking water
	42 days
	1 mg/L
10 mg/L
100 mg/L
	Cerebral hemorrhage;
Generation of microthrombi;
Loss of Purkinje cells;
Disrupted mitochondrial function;
Activated ASC-NLRP3-GSDMD signaling pathway
	Yin et al, 202238

	PS beads
	500 nm
4 µm
10 µm
	SPF Balb/c mice,
male, 6 weeks,
n = 12 per group

	Drinking water
	180 days
	100 µg/L (1.437 × 109 particles/L)
1000 µg/L (1.437 × 1010 particles/L)
100 µg/L (2.986 × 106 particles/L)
1000 µg/L (2.986 × 107 particles/L)
100 µg/L (1.737 × 105 particles/L)
1000 µg/L (1.737 × 106 particles/L)
	Brain accumulation;
BBB disruption;
Cognitive and memory deficits
	Jin et al, 202239

	PS beads
	1-10 µm
	SPF Kunming mice,
male, 6 weeks,
n = 15 per group

	Food and drinking water
	30 days
	10 mg/L
	Swelling and rupture of mitochondria in the cerebra;
Significant decrease in ATP and ATP levels
	Zhang et al,
202240

	PS beads
	5 µm
	Chickens,
1 day,
n = 30 per group
	Drinking water
	6 weeks
	1 mg/L
10 mg/L
100 mg/L
	Liver metabolism disorders and increased glutamine and glutamate synthesis;
Reduced expression of tight junction proteins in BBB;
Reduced number of Purkinje cells
	Yin et al, 202241

	PS beads
	25 nm
	C57BL/6 mice,
male, 5 weeks,
n = 10 per group
	Oral gavage
	6 months
	10 mg/kg bw
25 mg/kg bw
50 mg/kg bw
	Dose-dependent cognitive decline;
Increased ROS levels and DNA damage;
95 mRNAs altered associated with synaptic dysfunction
	Chu et al,
202242

	PS beads
	42 nm
	C57BL/6J mice,
male, 8 weeks
	Oral gavage
	7 days
	0.5 mg/kg bw
2.5 mg/kg bw
10 mg/kg bw
50 mg/kg bw
	MNPs brain accumulation;
Induced microglia activation and neuron damage;
Induced oxidative stress;
Inflammatory response
	Shan et al,
202243

	PS beads
	50 nm
	C57BL/6J mice,
male, adult
	Oral gavage
	28 days
	0.25 mg/kg bw
2.5 mg/kg bw
25 mg/kg bw
250 mg/kg bw
	Observed Parkinson’s disease-like neurodegeneration;
Energy metabolism disorder and mitochondrial dysfunction;
Inflammatory turbulence in astrocytes and microglia;
Decreases in ATP content
	Liang et al,
202244

	PS beads
	5.0–5.9 μm
	Chinese Kun Ming mice,
male, 5 weeks,
n = 10 per group
	Oral gavage
	4 weeks
	0.01 mg 
0.1 mg
1 mg
	Impaired learning and memory functions;
Acetylcholine level reduction;
Oxidative stress;
Inhibited CREB/BDNF pathway;
Vitamin E treatment restored the learning and memory abilities and rebounded the release of neuro- transmitters
	Wang et al,
202245

	PS beads
	5 µm
	C57BL/6 mice, 
male, 9 months,
n = 7 per group
	Drinking water
	3 months
	1000 μg/L
	MNPs in cortex and hippocampus;
Elevated lipid peroxidation and inflammation;
Cognitive impairment
	Liu et al,
202246

	PS beads
PS-COOH beads
PS-NH2 beads

	80 nm

	Balb/c mice, 
5-6 weeks,
n = 6 per group
	Aerosol inhalation
	7 days
	1 mg
	Brain and liver deposition;
Inhibition of AChE activities
	Liu et al,
202247

	PS beads
	200 nm
2 μm
10 μm
	C57BL/6 mice, 
8 weeks,
n = 6 per group
	Oral admin
	24 hours
7 days
	2.5 μg/mL
10 μg/mL
	Cortex, hippocampus, cerebellum deposition;
Brain-deposited MPs co-localized with microglia marker Iba1
	Kwon et al,
202248

	PS beads
PS-COOH- beads
	50 nm
500 nm
	C57BL/6J mice, 
female, pregnant
	Oral admin
	From embryonic day 8 to postnatal day 14
	0.5–1000 μg/day
	Brain accumulation;
Altered functioning of NSCs, neural cell compositions, and brain histology in progeny;
	Jeong et al,
202249

	PS beads
PS-ZnO beads
	23 nm
	Swiss mice,
male, 4-6 weeks,
n = 12 per group
	Intraperitoneal admin
	3 days
	14.6 ng/kg bw
	Brain accumulation of MNPs; 
Cognitive impairment;
Increased NO and TBA levels; 
Suppressed AChE activity;
Erythrocyte DNA damages
	Estrela et al,
202150

	PS beads
PS-COOH beads
PS-NH2 beads
	100 nm
	Balb/c mice, 
male, 6 weeks,
n = 6 per group
	Oral gavage
	28 days
	10 mg/mL (100 μL)
	Accumulation in spleen, lung, kidney, intestine, testis, brain
	Xu et al,
202151

	PS beads
	5 μm
20 μm

	ICR mice,
male, 5 weeks, n = 5 per group

	Oral gavage
	1, 2, 4, 7, 14, 21, 28 days
	0.1 mg/day
	Size-dependent accumulation in lover, kidney, and gut;
Disturbed energy and lipid metabolism pathways;
Oxidative stress;
Altered blood biomarkers of neurotoxicity
	Deng et al, 201752
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