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Abstract of the
proposal (No more
than 200 words)

Titanium dioxide nanoparticles (TiO2 NPs) are widely used for several
applications such as food colorants, drug additives, biomedical ceramics and
implanted biomaterials. Several studies have shown immune activation by TiO2
NPs in lungs and heart. Even a low dose of TiO2 NPs can induce long-term
adverse cardiovascular effects after oral exposure. An association has been
observed between the exposure to TiO2 NPs and the dysregulation of blood
brain barrier (BBB) physiology associated with neuroinflammation and
decreased expression of neuronal activity, which was further exacerbated in the
brain of aged animals inhaled these NPs. Oral intake of anatase TiO2 NPs was
found to induce neuroinflammation and could be neurotoxic and hazardous to
health. Anticancer therapeutic effects of TiO2 NPs have been linked with
oxidative stress and proinflammatory cytokines induction by these NPs. Most of
the researches on TiO2 NPs were conducted either in-vitro or they only report
local in-vivo effects without highlighting their systemic adverse effects. There is
limited data available about the impact of TiO2 NPs on major organs involved
in the metabolism and excretion of NPs, and is therefore the purpose of this
study.

Hypothesis of the
proposal

TiO2 NPs are manufactured in large-scale for various applications, resulting in
risks for occupational or accidental exposures of humans. Previous in-vitro
studies on cytotoxicity of TiO2 NPs do not necessarily reflect their actual effects
in live organisms. A few studies have shown immune activation by TiO2 NPs in
localized organs however their systemic effects are poorly understood. It is
therefore important to investigate the immunoreactivity of TiO2 NPs for clear
understanding of their biocompatibility with particular interest in their
biomedical applications. Cytokines are important mediators and regulators of
the immune response and are generally recognized as biomarkers of
immunotoxicity. Measuring the cytokines gene expression in different organs of
rats exposed to TiO2 NPs will provide new insights in the biosafety of TiO2 NPs.

Specific objectives

(1) To determine the proinflammatory cytokines gene expression in different
organs of rats exposed to TiO2 NPs.
(2) To study correlations among IL-1β, IL-6 and TNF-α gene expressions.

Methodology &
Major Techniques to
be used

Adult male rats will be randomly divided into treatment groups. One group will
serve as control and receive vehicle only. The treatment groups will receive
different sizes of TiO2 NPs. The rats in different groups will be sacrificed 24 h
and 7 days after the injection of NPs. The specimens of different organs will be

isolated and immediately immersed in RNA Later solution (Qiagen) and stored
at 4°C until RNA extraction. Total RNA will be isolated from different organs
using commercial kit (Promega, USA). Expressions of mRNAs for the
proinflammatory cytokines, IL-1β, IL-6 and TNF-α will be quantified by real-time
RT-PCR. GAPDH will be used as a housekeeping gene for normalizing the
expression data. The data were analyzed by one-way analysis of variance
(ANOVA) followed by Dunnett’s multiple comparison test using SPSS statistical
package. P values less than 0.05 were considered as statistically significant.
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