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Toxicity, o Introduction: Titanium dioxide nanoparticles (TiO, NPs) are widely used in industry,
Titanium ~ dioxide medicine, food, and cosmetics. TiO, NPs are harmful to the environment and human
nanoparticles, health. Ch i th . Allv aff h . logical
Chicken embryo, ealth. Changes in the environment may especially affect the growing neurologica
Brain system. Therefore, it is impossible to overlook their impact on the development of the

embryo and reproductive success. A sensitive and widely used model for evaluating
the teratogenic potential and developmental toxicity of different nanoparticles is the
chicken embryo. At the outset of embryogenesis, the application of TiO, NPs enables
the penetration into various tissues, such as brain precursor cells and structures.
Furthermore, the organs are unable to remove the nanoparticles from the egg due to
their isolation and enclosure from the mother and the environment. Consequently, the
embryos are perpetually exposed to TiO, NPs during the 20-day embryogenesis period.
In recent years, a growing number of studies have been conducted to examine the
possible harmful effects of TiO, NPs due to worries about inadvertent exposure of NPs
on humans.

Aim: In this study, the embryonic toxicity of various dosages of TiO, NPs was
investigated in the chicken embryo's brain cortex.
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Materials and Methods: In this study, 90 fertilized eggs were divided into five groups:
control group (untreated group), four treatment groups that received 0 (sham), 12.5, 25,
and 50 pg/mL of TiO, nanoparticles. The embryos' morphology, weight, and Crown-
rump length (CRL) were assessed after 7, 9, and 13 days. Tissue samples were
collected from the cerebrum and cerebellum of the chick embryos. The specimens were
immediately fixed in a 10% neutral buffered formalin solution for 48 hours.
Subsequently, they were dehydrated through a series of ascending ethanol
concentrations (70%, 80%, 90%, and 100%), with each step lasting two hours. The
samples were then cleared in xylene for one hour, embedded in paraffin wax, and
sectioned at a thickness of Sum using a microtome. The sections were then mounted on
glass slides. Finally, all tissue sections were stained with hematoxylin and eosin, and
the effects of TiO, NPs were examined on the histology, pathology, and
histomorphometry of the chick embryo cerebrum and cerebellum tissues.

Results: The findings showed that TiO, NPs cause embryo death in all days at 25 and
50 pg/mL. In morphological studies, the weight and length of 13-day-old embryos
treated with 50 pg/mL of TiO» NPs decreased. Counting of cells (neurons and glial
cells) in the cerebral cortex of a 13-day-old chick embryo displayed a significant
decrease in the experimental group of 50 pg/ml compared to the control and sham
groups. The evaluations showed a decrease in the number of Purkinje cells of the
cerebellum cortex in 13-day-old embryos treated with 50 pg/ml of TiO> NPs. The
group of 13-day-old embryos treated with 50 pg/ml had a considerable capillary
hyperemia in the cerebellar cortex.

Conclusion: It was concluded that the in-ovo-administered TiO, NPs given
immediately before incubation have adverse effects on the developing cerebellum and
cerebrum. So that the increase of damage happened in older embryos, and the highest
damage occurred on day 13 of incubation.
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