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Abstract:

Background:

The biological activity of NPs strongly depends on physicochemical parameters but these
are not routinely considered in toxicity screening, such as dose metrics which is studied by
many researchers.Titanium dioxide nanoparticles (nano-TiO2) are extensively used in the
cosmetics, pharmaceutical, and paint industries as a coloring material due to its high stability,
anticorrosion and photocatalytic properties
Aim: This study represents the study of TiO2 nanoparticles induction for biological
systems.

Method:Curve fitting in matlab program is used to study the effect of parameters of the
system on the cell levels with existence TNPs.

Results:
The Consequences showed that nanoparticles induce human embryonic kidney cells (HEK-
293) the generation of reactive oxygen species (ROS) followed by significant depletion of
glutathione levels and increased lipid peroxidation.

From the results, we observe that the behavior of can be predicated by estimating the
equations which described the variation of culler effecting by increased the TNPs
concentration at different exposure times.
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Introduction:

The development in
nanotechnology transports advantages in
diverse areas of our lives such as
engineering, information-technology and
medicine. The small size and high surface-
volume ratio endowed them with an active
group or essential toxicity [1-5].With the
rapid development of nanotechnology, a
variety of engineerednanoparticles (NPSs)
are being produced. Nanotoxicology has
become a hot topic in many fields, as
researchers attempt to elucidate the
potential adverse health effects of NPs.
The biological activity of NPs strongly
depends on physicochemical parameters
but these are not routinely considered in
toxicity screening, such as dose metrics
[1].

Titanium dioxide nanoparticles
(nano-TiO2) are widely used in the
cosmetics, pharmaceutical, and paint
industries as a coloring material due to its
high  stability, anticorrosion and
photocatalytic properties [6-10]. TiO2 NPs
have also been shown to produce reactive
oxygen species (ROS) leading to the
toxicity [9, 11-12] TiO2 nanoparticles
besides having photo-catalytic activity also
induced oxidative DNA damage.At the
nano level, TiO2 NPs at a given size can
agglomerate in different sizes and
structures. Influence of the agglomeration
of TiO2 NPs on pulmonary toxicity has
been investigated byothers [9,12].The
objective of the present study is to
introduce the cytotoxicity and induction of
apoptosis by TiO2 nanoparticles in HEK-
293(theoretically) with following
objectives: (1) To estimate whether
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nanoparticles are capable of inducing
cytotoxicity and genotoxicity in human
embryonic kidney cells, (2) To perceive
the link between nanoparticles induced
oxidative stress and cell apoptosis.

Theory:

The nanoparticles were
characterized by transmission electron
microscopy (TEM), X-ray diffraction
(XRD) and dynamic light scattering
(DLS). TNPs (50pg/ml) was dissolved in
distilled water and ultrasonicated for 30
min to make the homogeneous
suspension.MTT (tetrazolium salt) assay
was applied to evaluate the effect of TNPs
on HEK-293 cells viability by measuring
the uptake and reduction of tetrazolium
salt to an insoluble formazan dye by
cellular microsomal enzymes [1].Catalase
assay :The activity of catalase enzyme
was measured and described [2].GPx
assay :The activity of glutathione
peroxidase (GPx) was measured using
mount of (ug) protein of the cell
lysates.LPx assay :Lipid peroxidase in
microsomes was estimated
spectrophotometrically by thiobarbituric
acid reactive substances (TBARS) method
as described by Varshney and Kale [5]
and is expressed in terms of formation of
malonaldehyde (MDA) per mg protein.

Method:

Curve fitting, also known as
regression analysis, is used to find the
"pest fit" line or curve for a series of data
points. Most of the time, the curve fit will
produce an equation that can be used to
find points anywhere along the curve. In
some cases, you may not be concerned
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about finding an equation. Instead, you
may just want to use a curve fit to smooth
the data and improve the appearance of
your plot.

Results and discussions:

The variable indicates to the y-axes

Ji.e., the level of study for such as SOD
activity , Catalase activity , GPx activity,
and LPx activity

Figure(1) shows cell viability of HEK-293
cells vs. concentration of (TNPs),
Figure(2) represents  cell viability of
HEK-293 cells after exposure to 50,
100 and 250 mg/L of TNPs for 10, 60 and
120 h, Figure(3)shows cell apoptosis
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HEK-293 cells the nanoparticles(the total
apoptotic cells population of HEK-293
cells in percentage), Fig(4) refers to the
cell viability of HEK-293 cells after
exposure to 50, 100 and 250 mg/L of
TNPs for 10, 60 and 120 h and Figure(5)
shows the antioxidative enzyme level
nanoparticles (TNPs) treated HEK-293
cells. (A) SOD activity, (B) Catalase
activity,(C) GPx activity (Cellular GPx
level exhibited also a dose-dependent
decrease), (D) LPx activity (Cellular SOD
level exhibited a dose-dependent decrease.
Compared to control, the SOD levels were
decreased after exposure to respective dose

of TNPs).
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Fig. 1. Shows cell

viability of HEK-293 cells vs.
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Fig. 2. Shows cell viability of HEK-293 cells after exposure to 50,
100 and250 mg/L of TNPs for 10, 60 and 120 h.
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Fig. 3. Shows cell apoptosis HEK-293 cells  the nanoparticles
(the total apoptotic cells population of HEK-293 cells in percentage).
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Fig. 4. Shows cell viability of HEK-293 cells after exposure

100 and250 mg/L of TNPs for 10, 60 and 120 h.
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Fig. 5. Shows the antioxidative enzyme level nanoparticles (TNPs) treated HEK-293 cells.
(A) SOD activity (Unit/mg protein), (B) Catalase activity (nKat/mg protein), (C) GPx activity
(nM of NADPH oxidised/min/mg protein), (D) LPx activity (nM MDA/ mg protein).
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Conclusions:
From this study we find that the behavior TNPs increase cell population in a dose
of can be predicated by estimating the dependent manner. GPx activity (Cellular
equations which are described the GPx level exhibited also a dose-dependent
variation of culler effecting by increased decrease) and LPx activity (Cellular SOD
the TNPs concentration at different level exhibited a dose-dependent decrease.
exposure times. Compared to control, the SOD levels were
decreased after exposure to respective dose
of TNPs).
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