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co-precipitation method, and their antibacterial effect on several bacterial strains was evaluated based on agar
well diffusion and macrodilution methods. In addition, the activities of liver enzymes, i.e., ALT, ALP, and AST,

ﬁf{ﬂ:‘dggoxide Nanoparticles, and liver tissues in the mice were examined. The obtained data were compared using one-way ANOVA. The
Macrodilution, results confirmed the ability of these nanoparticles with the concentration of 640 (mg/L) to inhibit the growth of
Liver Enzymes, clinical and standard strains of Pseudomonas aeruginosa, Enterococcus faecium, and Staphylococcus aureus. In
Well Plate, the case of the activities of liver enzymes AST and ALP, the mentioned concentration of nanoparticles caused a
Wistar Rats significant decrease in the structure of liver tissue with some disorders. The findings of this study revelaed that

these nanoparticles halted the growth of some pathogenic bacteria. However, after intraperitoneal injection into
the mice body, the mentioned nanoparticles reduced the activity of liver enzymes and tissue abnormalities.
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effect on several bacterial strains were evaluated based
on agar well diffusion and macrodilution methods.
Further, the activities of liver enzymes, i.e., ALT, ALP
AST, and liver tissue in the studied mice were examined
[5]. Data were compared using one-way ANOVA.

1. INTRODUCTION

Titanium dioxide (TiO;) is one of the metal
nanoparticles that is characterized by remarkable
photocatalytic properties beneficial for environmental
cleaning and strong disinfection with numerous
applications in biological and medical fields such as

drug and gene transfer [1]. Today, with the emergence
of drug resistance in many pathogenic bacteria,
treatment of such infectious diseases is facing many
problems [2]. The antimicrobial effects of nanoparticles
can be useful in controlling the advancement of these
diseases [3]. In this respect, the main objective of the
current study was to investigate the effects of titanium
dioxide nanoparticles on some Multi-Drug Resistant
(MDR) bacteria and then on the liver of male Wistar
rats.

2. MATERIALS AND METHODS

In this experimental study, nanoparticles in the form
of spheres of 20 nm in diameter were synthesized
through co-precipitation method [4]. To this end,
Pseudomonas aeruginosa (ATCC 27853),
Staphylococcus aureus (ATCC 25923), Acinetobacter
baumannii (ATCC 19606), and Enterococcus faecium
(ATCC 700221) from the Collection of Industrial
Microorganisms of Iran and clinical items were
purchased from Nobel Boarding Medical Laboratories
located in the south of Isfahan. Then, their antibacterial

3. RESULTS AND DISCUSSION

3.1. Specifications of TiO: nanoparticles

Findings from the images of the synthesized TiO,
nanoparticles using TEM electron microscopy showed
that the particles were spherical in shape and about 20
nm in size with uniform distribution. The X-Ray
Diffraction (XRD) image also included peaks used for
measuring the crystals and calculating the nanoparticle
size.

3.2. Findings from inhibiting bacterial growth

The results indicated that inhibition of the growth of
Pseudomonas aeruginosa (ATCC 27853),
Staphylococcus  aureus  (ATCC  25923), and
Enterococcus faecium (ATCC 700221) in both standard
and clinical conditions under the influence of high
concentrations of TiO, nanoparticles was acceptable. Of
note, upon increasing the concentration of nanoparticles,
the diameter of the non-growth halos would also
increase, meaning that  nanoparticles  with

(https://doi.org/10.30501/jamt.2021.265267.1149).
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concentrations of 520 and 640 mg /1 are more effective
in inhibiting the bacterial growth.

The results also showed that these nanoparticles with
the concentration of 640 (mg/L) were able to inhibit the
growth of clinical and standard strains of Pseudomonas
aeruginosa, Enterococcus faecium, and Staphylococcus
aureus. Fakhari et al. in their studies remarked that zinc
oxide nanoparticles with the concentration of 640 ppm
inhibited the growth of multidrug-resistant clinical
Pseudomonas aeruginosa [6]. In addition, the effect of
antibacterial activity of the coated titanium dioxide on a
number of human pathogenic bacteria was confirmed in
2017 [7].

3.3. Results of hepatotoxicity

This concentration of nanoparticles on the activity of
liver enzymes (AST, ALP) caused a significant decrease
in the structure of liver tissue with some disorders.

According to the obtained results, these nanoparticles
halted the growth of some pathogenic bacteria.
However, after intraperitoneal injection into the mice
body, they reduced the activity of liver enzymes and
tissue abnormalities.

4. CONCLUSION

In the present study, the synthesized TiO;
nanoparticles with spherical morphology of 20 nm in
diameter and high concentrations were able to partially
inhibit the growth of clinical strains of Pseudomonas
aeruginosa, Enterococcus fascium, and Staphylococcus
aureus resistant to several drugs. However, the clinical
and standard aspects of Acinefobacter baumannii were
not affected even at high concentrations. In-vivo studies
of male Wistar mice also showed that these
nanoparticles with the concentration of 640 (mg /1)
adversely affected the activity of liver enzymes AST,
ALT, and ALP and also caused histological changes and
liver tissue disorders. Due to the less mortality rate in
animals, liver disorders may be largely eliminated over
time after treatment. However, further research on this
subject is required to confirm this statement.
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