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Why Silver?

 Effectiveness in killing a wide range of 
bacteria

 Including some of the strains that 
have proven resistant to modern 
antibiotics

 Can be readily incorporated into plastics, 
fabrics and onto surfaces

 Delivers toxic silver ions (not safe silver 
metal) in large doses directly to sites 
where they most effectively attack 
microbes
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 Cloths (Underwear, Socks)

 Tooth pastes

 Washing  machines

 Cosmetic materials 

(nanosilver coated dressings)

 Baby bottles
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Different Experiments and Different Mice Life Cycle

Gestation period (19-22 days)

Birth (P1)

Adulthood (P60)
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Prenatal exposure to Ag-NPs 

(G1 to Birth) 

Orally (oral gavage)

Two size: 10 and 30 nm

P0 (newly-born)  - bright red P1 (one day old)– pink



Mitochondrial Function and 

Gene Expression

Nlrp3

 Toll-like receptors (2,4)

MYD88

 IL-1β

IL-6

TNf-α

BDNF
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ROS formation

 MDA levels

GSH levels 

ATP levels



P60 (adulthood)

Pathology Assessment

Behavioral tests

 Depressive-like behavioral

 Anxiety-like behavioral

 Locomotion

Seizure susceptibility

Memory
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Pathology Assessment

Macroscopic and microscopic study of brain

Macroscopic (size, color and etc.)

Microscopic(morphology)
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Behavioral experiments

Male offsprings separated after weaning state 

(21: PND) and were housed (6 mice per cage) 

until adulthood (PND: 60)

 Assessment of anxiety-like behaviors:

 Open-field test (experiment used to assay general locomotor

activity)

 Hole-board test

 Assessment of depressive-like behaviors

 Forced swimming test 

 Splash test
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FST
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Splash test

Hole-board Test

Open Field Test



Memory
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Gene expression



Ag-NPs Detection & 

Pathology

ICP-MS analysis
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Sample Ag

(ppb)

SD 

(ppb)

30 nm 27 0.09

10 nm 120 0.03

Dark neurons

Neuronal density

Pyramidal layers (thicknesses )

 Morphological changes
 plasma membrane integrity, cell 

shrinkage, nuclei were not in the 

center of the eosinophilic cells



Pathology

Dark neurons

Neuronal density



pyramidal layers (thicknesses )

 Morphological changes
 plasma membrane integrity, cell shrinkage, nuclei were not in the center 

of the eosinophilic cells
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Conclusion

Prenatal exposure to AgNPs can induce depression like 

behaviors in the offspring and ascorbic acid can not 

reverse its toxicity.

Toxicity of AgNPs are size dependent.

Warning of pregnant women exposure to AgNPs!!!
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Thank You 


