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Abstract

Background and Objective: The application of different nanoparticles using green synthesis is increasing due to fewer
complications. This study was conducted to identify the effect of cobalt ferrite nanoparticles synthesized with sumac extract
on changes in biochemical and histological factors in rats.

Methods: In this experimental study, 30 five-month-old male Wistar rats with an approximate weight of 250-300 mg/kg of
body weight were divided into three groups: The control group (saline receiving), the experimental groups receiving
intraperitoneal cobalt ferrite nanoparticles synthesized with sumac extract at a dose of 10 and 20 mg/kg of body weight.
Serum and tissue samples (liver, kidney, and spleen) were isolated. Serum concentrations of urea, aspartate aminotransferase
(AST), alanine aminotransferase (ALT), and creatinine were determined. The photometric method was used to measure liver
enzymes, the calorimetric method without omitting proteins based on the Jaffe method was used to measure creatinine, and
the urease-glutamate dehydrogenase (GLDH) method was used to measure urea. Tissue samples were assessed by
hematoxylin-eosin staining. Transmission electron microscopy (TEM) and scanning electron microscope (SEM) microscopic
studies were used for microscopic investigations.

Results: No statistical significance was observed in blood samples and factors (urea, creatinine, ALT, and AST) in the
experimental groups compared to the control group. Similarly, in the morphological investigation, the size of the liver,
kidney, and spleen of the groups receiving cobalt ferrite nanoparticles synthesized with sumac extract was normal compared
to the control group.

Conclusion: Cobalt ferrite nanoparticles synthesized with sumac had no toxic effect on the rats’ liver, spleen, and kidney
tissues.
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Extended Abstract

Introduction

obalt ferrite nanoparticles, as an attractive structure, are used in

medicine, targeted drug delivery, heat therapy, bactericidal

systems, food processing and packaging, biomedical devices, and
water disinfection. However, the extended use of cobalt ferrite nanoparticles
may culminate in penetrating impurities into the human body through
ingestion and inhalation, and in case of injecting into the human body, may
lead to creating oxidative stress, cytotoxicity, genetic disorders,
inflammation, apoptosis, and developmental, metabolic, and hormonal
abnormalities in the long run. Despite the cobalt ferrite nanoparticles’
biological features and numerous applications, these uncoated nanoparticles
are sensitive to oxidation and may act differently in body conditions.

Sumac has been used for coating cobalt ferrite nanoparticles due to its
strong antioxidant capacity, positive effects on wound healing and
inflammation reduction, and analgesic properties. Sumac is a potential
source of natural and harmless compounds with analgesic effects. Access to
an effective analgesic drug with fewer complications has always been a
serious challenge in medicine. Sumac extract contains high phenolic and
flavonoid content, which exerts a proper anti-inflammatory effect by
inhibiting reactive oxygen species (ROS) and nitric oxide (NO) production
on BV-2 cells.

The present study was conducted to identify the effect of cobalt ferrite
nanoparticles synthesized with sumac extract on changes in biochemical and
histological factors in rats

Methods

This experimental study was conducted on 30 five-month-old male Wistar
rats.

The co-precipitation method was employed to process cobalt ferrite
nanoparticles. The X-ray diffraction (XRD), Fourier transform infrared
(FTIR) spectroscopy, transmission electron microscopy (TEM), and
scanning electron microscope (SEM) analyses were performed for structural
assessment of the generated nanoparticles.

The animals were divided into three groups of 10, including the control
group (saline receiving), the experimental groups receiving intraperitoneal
cobalt ferrite nanoparticles synthesized with sumac extract at a dose of 10
mg/kg of body weight (the first experimental group), and at a dose of 20
mg/kg of body weight (the second experimental group).

After one week of nanoparticle injection, blood samples were collected.
Animals were anesthetized with ketamine-xylazine. After anesthetizing the
rats, liver, spleen, and kidney tissue sampling was performed.

The mean serum concentrations of alanine aminotransferase (ALT),
aspartate aminotransferase (AST), creatinine, and urea were determined
using the medical diagnostic kits of Pars Azmoun Company (Pars Azmoun,
Iran). The photometric method was used to measure liver enzymes.
Creatinine was measured through a test carried out using the calorimetric
method without omitting proteins based on the Jaffe method. In addition,
urea was measured through a test carried out using the urease-glutamate
dehydrogenase (GLDH) method.

The samples were fixed in 10% formalin to prepare the tissue section.
Then, thin tissue sections were prepared using a microtome device that was 5
micrometers thick and a paraffin mold. Afterward, the samples were stained
with the hematoxylin-eosin stain. The images of all slides were prepared to

investigate changes in cell appearance, size, color and amount of cytoplasm,
color and shape of the nucleus, and necrotic changes (degree of cell death).

Results

Sumac-coated cobalt ferrite nanoparticles had an almost uniform size
distribution.

The XRD pattern of cobalt ferrite nanoparticles was sumac-coated cobalt
ferrite, and the standard XRD pattern of cobalt ferrite code is 1086-022-00.

The majority of the absorption bands detected in the FTIR spectrum of
sumac and sumac-coated nanoparticles were related to the structures of
flavonoids and tannins.

In the morphological examination one week after the treatment, no
changes were observed in the size and shape of the liver, spleen, and kidney
tissues in the two experimental groups compared to the control group, and
the size and shape of the organs were normal. Also, in the histological
examination of the liver, spleen, and kidney of the experimental groups,
identical tissue images were observed, the cell structure was normal, and no
difference was observed in the size of cells and blood vessels compared to
the control group.

Based on the results of biochemical tests in the studied samples of the
experimental groups, no statistically significant changes were found in the
blood urea levels, ALT and AST enzymes, and creatinine levels compared to
the control group.

Conclusion

According to the results of the current study, synthesized cobalt ferrite
nanoparticles with sumac showed no toxic effect on the liver, spleen, and
kidney tissues and caused no disturbance in blood factors either.

Sumac extract contains high flavonoid compounds. Thus, it has a strong
anti-inflammatory potential on cells by inhibiting the production of free
electrons and NO. Moreover, sumac was used to coat cobalt ferrite
nanoparticles due to its strong antioxidant capacity, positive effects in wound
healing, inflammation reduction, and analgesic properties. Therefore, cobalt
ferrite nanoparticles synthesized with sumac extract may have prevented
body tissue injuries by decreasing inflammatory factors and oxidative stress
due to their antioxidant and anti-inflammatory properties.
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