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Abstract

Aluminum is a toxic metal that is widely distributed in the environment and widely used in daily life. Probiotics,
with their activity in the intestine, can produce compounds that trap and absorb pollutants.The aim of this study
was to investigate the effects of nanochitosan carrying a probiotic mixture on the antioxidant level of brain tissue
in male rats exposed to aluminum chloride.In this experimental study, 28 adult male Wistar rats were divided into
4 groups of 7: control, receiving aluminum chloride(100mg/kg),nanochitosan (1ml),aluminum chloride+
nanochitosan carrier of probiotic mixture (L0°CFU/ml). Infection induction and probiotic mixture intake were
performed by gavage. After the end of the treatment period and dissection of the animals, brain tissue was
extracted to measure some oxidative stress indices in different groups. Data analysis was performed in different
groups using SPSS software and one-way variance statistical test, and P<0.05 was considered significant.The
results of this study showed that in the group receiving aluminum chloride, a significant increase in
malondialdehyde and an decrease in superoxide dismutase, catalase, glutathione peroxidase, and total antioxidant
capacity was shown compared to the control group (P<0.05),while in the group treated with probiotic-carrying
nanochitosan, a significant decrease in malondialdehyde and an increase in superoxide dismutase, catalase,
glutathione peroxidase, and total antioxidant capacity was shown Compared to the infected group, it was shown
(P<0.05). According to the findings of this study, nanochitosan carrying the probiotic mixture can probably be
used as one of the effective compounds and supplements to modulate the damage caused by the aluminum chloride
pollutant due to its antioxidant effects.
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| Antioxidant effects of nanochitosan-coated probiotic mixture in brain tissue of rats

exposed to Aluminum chloride

EXTENDED ABSTRACT

Introduction: One of the issues that can seriously endanger human life and other living organisms today is heavy
metals, which induce damage in various tissues by targeting adhesion molecules and programmed cell death
pathways. Aluminum is widely distributed in the environment and is a toxic metal whose toxicity increases the
formation of reactive oxygen species and the occurrence of oxidative stress, and ultimately damage to
macromolecules and tissues of the body. Considering the effect of heavy metals on the health of living organisms,
studies and investigations in this field have recently increased sharply. Probiotics are bacteria that, if administered
in sufficient quantities, have beneficial effects on the host. Among the effects of probiotic bacteria, antagonistic
effects against pathogens, competition for nutrients, bacteriocin production, microbial effects, elimination of
foreign agents, strengthening the immune system, and enhancing the antioxidant system can be mentioned.Given
the lack of a suitable method for removing heavy metals from food and the potential of lactic acid bacteria to bind
to heavy metals, the aim of this study was to investigate the effect of a probiotic mixture coated in nanochitosan
on the levels of some oxidative stress factors in the brain tissue of male rats exposed to aluminum chloride.

Material and methods: In this experimental study, 28 adult male Wistar rats were divided into 4 groups of 7:
control, receiving aluminum chloride (100mg/kg), nanochitosan (1ml), aluminum chloride + nanochitosan carrier
of probiotic mixture (10°CFU/mI). Infection induction and receiving probiotic mixture were performed by gavage.
After the end of the treatment period and dissection of the animals, brain tissue was extracted to measure some
oxidative stress indices in different groups. Data analysis was performed in different groups with SPSS software
and one-way variance statistical test and P<0.05 was considered significant.

Result: The findings of this study showed that in the group receiving aluminum chloride, there was a significant
increase in malondialdehyde and a decrease in superoxide dismutase, catalase, glutathione peroxidase, and total
antioxidant capacity compared to the control group (P<0.001), while in the group treated with probiotic-carrying
nanochitosan, there was a decrease in malondialdehyde and an increase in superoxide dismutase, catalase,
glutathione peroxidase, and total antioxidant capacity compared to the infected group (P<0.05).

Conclusion: The results of this study showed that the consumption of a probiotic mixture (Lactobacillus
plantarum, Lactobacillus paracasei, and Lactobacillus brevis) had a protective effect on the levels of oxidative
stress indices in the brain tissue of male rats exposed to aluminum chloride. In this study, changes in the levels of
oxidative stress indicators in brain tissue were observed in the group receiving aluminum chloride. The results of
the study showed a significant decrease in superoxide dismutase, catalase, glutathione peroxidase, and total
antioxidant capacity in the group of mice infected with aluminum chloride, and an increase in malondialdehyde
in brain tissue compared to the control group.In another part of this study, the effect of nanochitosan carrying the
probiotic mixture on the level of oxidative stress indicators was examined. In the group of mice infected with
aluminum chloride, an increase in superoxide dismutase, catalase, and total antioxidant capacity and a decrease
in malondialdehyde in brain tissue were significantly observed compared to the infected group.In the presence of
pollutants, the balance of the antioxidant system is disrupted and the free radicals produced exceed the amount of
antioxidants present in the body, which are inhibited. The presence of these compounds in the body causes damage
to membrane biomolecules and transporter A, inactivates enzymes and damages DNA.The probiotic mixture used
in this study also probably reduces the production of oxygen free radicals and the resulting oxidative stress. By
reducing lipid peroxidation, it lowers the level of plasma malondialdehyde, thereby increasing the total antioxidant
capacity in the intervention groups.Various mechanisms have been proposed for the effect of probiotics on the
absorption of biological contaminants, including that probiotics can produce enzymes and metabolites that help
detoxify and reduce the toxic effects of heavy metals. Some bacteria can convert heavy metals into non-absorbable
or harmless forms. Probiotics can bind heavy metals to their cell surfaces through surface adsorption.They also
have the ability to form biofilms, which are adherent microbial communities that form on various surfaces. They
can help retain and accumulate heavy metals in a specific location and prevent their release, and lactic acid bacteria
can reduce the pH of the environment, which may lead to increased solubility and availability of some heavy
metals. According to the present study, it can be said that probiotic consumption improves antioxidant status and
reduces oxidative stress in mice infected with pollutants. The potential for immune system modulation by
probiotics has proposed a new therapeutic strategy to combat inflammatory and infectious conditions, and It is
hoped that probiotics can be used to reduce cellular damage and organ dysfunction, treat infectious diseases,
chronic diseases such as inflammatory diseases, and other diseases.
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