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Influence of ferroferric oxide magnetic nanoparticles on ultrastructure of human keratinocyte cells
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[Abstract] Objective To investigate the influence of Fe; O, magnetic nanoparticles on human keratinocyte cells (HaCaT
cells). Methods HaCaT cells were incubated with different concentrations of Fe; O, magnetic nanoparticles for 4 h at 37°C with
5% CO,. Then transmission electron microscopy (TEM) was used to observe the way nanoparticles entering HaCaT cells and
the ultrastructure of HaCaT cells. Results The mean diameter of Fe; O, magnetic nanoparticles was 12 nm. The nanoparticles
of different concentrations could enter the HaCaT cells by phagocytosis. After entering the cells the particles were released from
phagocytic vesicles and exerted influence on the nearby mitochondria, leading to mitochondria swelling and cristae dissolving.
Conclusion Fe; O, magnetic nanoparticles can damage the ultrastructure of mitochondria near the particles in HaCaT cells, and
the effect is in a concentration-dependent manner.
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Fig 1 TEM image of Fe; O, magnetic nanoparticles

dispersed in serum-free MEM
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Fig 2 TEM image of HaCaT cells 4 h after incubation with Fe; O, magnetic nanoparticles

A In control group HaCaT cell surface had some microvillus. The mitochondria of HaCaT cells were normal; B: In 10 g/ml group, there were
a few Fe; Oy magnetic nanoparticles in HaCaT cells. Mitochondria had no swelling( # ), and the crista was dissolved; C: In 50 pg/ml group,
there were some Fe; Oy magnetic nanoparticles in HaCaT cells. Mitochondria were swollen, and the crista was dissolved ( 4 ); D: In 100 pg/ml
group, there were a lot of Fe;Oymagnetic nanoparticles in HaCaT cells and there were some vacuoles; E: In 200 pg/ml group, Fe;Oy magnetic

nanoparticles entered HaCaT cells by phagocytosis (white arrow). There were many vacuoles in the cytoplasm. Mitochondria were swollen with

the dissolved crista( ). A,B,C,E: Bar= 1 pym; D:Bar=2 ym
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