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Abstract

The aim of the current study was to evaluate the toxic effects of iron
oxide nanoparticles a - Fe203 in mice by conducting acute toxicity
experiments, measurements of locomotor activity, neurological behavior,
histological examination of liver and brain tissues, as well as studying the
accompanying biochemical changes and studying the concentration of
ferritin and transferrin in the serum of mice.

The median lethal dose of a-Fe2O3 nanoparticles by up and down
method was 14.74 g / kg of body weight by oral administration. Mice
treated with iron oxide nanoparticles at doses of 3.68, 7.37, 11.06, and
14.74 g/kg, representing (25% 50%, 75%, 100%) of the LDs, , showed
signs of poisoning, which are lethargy, hair erection, rapid breathing,
tremor, Hypothermia, subcutaneous hemorrhage, rates ranged between 20-
100%, and score toxicity ranged from 11-26.

Iron oxide nanoparticles at doses of 75, 150, and 300 mg/kg of body
weight for a period of 7, 14, and 28 days led to many behavioral changes
in locomotor activity inside the open -field, including the number of cross
squares, the number of rearing, the negative geotaxis test, and the head
pocking test included there was a decrease in locomotor activity and
neurobehavior on the seventh and twenty-eighth day of treatment. This was
accompanied by clear histological changes in the brain and liver tissue,
including perivascular necrosis, glial cell aggregation, cellular edema, and
necrosis, while vacuole degeneration of hepatocyte, sinusoidal dilatation,
central vein congestion, and an increase in the number of kuffer cells
increased with increasing dose and exposure time.

Iron oxide nanoparticles at doses of 75, 150, and 300 mg/kg during 14
and 28 days orally resulted in a significant increase in blood hemoglobin
concentration compared with the control group. As well as the dose of 75
mg /kg was a significant decrease in the activity of the acetyl
cholinesterase in the brain and liver tissue after 14 days of treatment
compared with The control group. Administration of a- Fe20O3 at a dose of
75, 150, and 300 mg / kg led to a significant decrease in the activity of the
acetylcholinesterase enzyme in the brain after 28 days of treatment, the
dose300 mg/kg led to significant inhibition in the activity of acetyl
cholinesterase in liver

Iron oxide particles a- Fe203 at a dose of 75 mg/kg on the 14 ™ day and
at a dose of 150 mg/kg on the 28" day of treatment resulted in a significant
increase in caspase-3 enzyme in the brain compared to the control group.
While the doses of 150 and 300 mg/kg for 28 days led to a significant
increase in transferrin concentration and compared with the control group.
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a- Fe203 nanoparticles at a dose of 300 mg/kg also resulted to a
significant increase in the activity of the ALT enzymecompared with the
control group treated during 14 days, while giving iron oxide nanoparticles
at doses of 150 and 300 mg / kg and indicated a significant increase in the
activity of the enzyme ALT compared with the control group. Also, a dose
of 300 mg/kg led to a significant increase in the activity of the AST enzyme
compared with the control group treated during 14 days. As well as
administration of iron oxide nanoparticles at doses of 75, 150 and 300
mg/kg per day resulted in 28 of the treatment showed a significant increase
in the activity AST enzyme compared with the control group .

Iron oxide nanoparticles Fe203 at doses of 75, 150 and 300 mg/kg for
28 days was a significant decrease in the concentration of glutathione in
the liver and brain tissues compared with the control group, accompanied
by a significant increase in the concentration of malondehyde in the brain
and liver tissue at doses of 150 and 300 mg/kg of body weight.

We conclude from our current study that repeated exposure to iron oxide
nanoparticles o - Fe203 has toxic effects on vital organs such as the brain
and liver, represented by behavioral changes, an increase in the
concentration of liver enzymes, as well as a decrease in the concentration
of cholinesterase, and this was proven by histological sections. In addition,
iron oxide particles have Nanoparticles have the ability to induce oxidative
stress through a decrease in glutathione concentration and an increase in
malondehyde concentration in mice.



