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Abstract: With the arrival of nanotechnology in the medical field and increasing the use of these compounds in the
treatment and diagnosis of diseases whole, recognizing the interaction of nanoparticles with different organisms is
crucial. Iron oxide nanoparticles are widely used in the field of diagnosis and treatment of many behalf. Many studies,
including iron nanoparticles oxide nanoparticles on healthy, low-power-induced toxicity introduce body, but a careful
examination of the molecular toxicity of these nanoparticles on the liver and head as the most important organs are
interacting with iron oxide nanoparticles required Is. In this study, 40 male rats Wistar divided into 4 groups of study
as control group, animals treated with 10 mg / kg particles of iron oxide for a week, the animals treated with 20 mg /
kg of iron nanoparticles oxide for a week and the animals treated with 40 mg / kg of iron oxide nanoparticles were
used for a week. The liver and kidneys of animals at day 7 after initiation of injection were extracted under sterile
conditions and then the expression of Bax and Bcl-2 genes using real time-PCR in the tissues were measured. More
than a dose of 5 mg (PV <0.05), respectively. Bax gene expression also increased at all doses 20 and 40 mg (P-V
<0.01) significantly more of the dose of 5 mg (P-V <0.05), respectively. The results of this study suggest that the
chronic use of high doses of iron nanoparticles induced cell death process in the liver and all living beings possess.
Keywords: Chronic, iron oxide nanoparticles, Bax and Bci-2, hepatic and renal toxicity, rat
INTRODUCTION
Using nanoparticles in biotechnology, materials science and biology are incorporated. The unique properties
of nanoparticles has made them widely used in medical applications (1). Biological molecules such as proteins,
nucleic acids similar in size to the nanoparticles, as well as some of their behavioral characteristics such as magnetic
behavior or fluorescence due to the increasing use of medical and biological sciences is (2,3).
Magnetic nanoparticles range in the field of biomedical applications because chemical levels are correct.
When nanoparticles are Enter blood. Their interactions with blood proteins, so it is inevitable to reduce these
interactions iron oxide nanoparticles are coated with specific molecules to biological interactions . On the other hand
biocompatibility obtain optimal physiological environment. Magnetic nanoparticles in the body of the organism also
has a variety of applications including drug carriers, agents in MRI imaging agent is induced blood clot (6-4).
To date iron oxide due to biological and chemical stability of the production process is relatively simple efforts to
implement the nanoparticles of magnetite (Fe3O4) and Magmyt, (γ-Fe2O3) in medicine has attracted the most
attention. However, there are still numerous questions in relation to these nanoparticles, including magnetic is
adequate? These substances are toxic if administered dose? Is there coverage? The interaction of particles coated
with bodily fluids, biomolecules or cells? What this combination of materials can induce cell death in mammalian
tissues of the body including the liver, kidneys and brain are responsible?
Naqvi and his colleagues murine macrophage cell line during treatment with iron oxide nanoparticles Super
Magnet observed that long-term use of low doses of iron oxide nanoparticles (200- 25 μg / ml) as well as short-term
treatment (6 hours) of high doses the nanoparticles (500-300 μg / ml) did not apply oxidative stress and cytotoxicity
(7). However, they pointed out that the use of low doses of iron oxide nanoparticles reliability will be more a lack of
cytotoxicity in advance. Mueller and his colleagues also In vitro study on the effects of the toxicity of nanoparticles of
iron oxide (Ferumoxtran-10) with doses of 1 mg / ml and 10 mg / ml of the drug acute toxicity with human leukocytes
were not significant, they also observed that no inflammatory cytokine activity and not by the nanoparticles cells (8).
The results of the study showed that the use of iron oxide nanoparticles in order to design and manufacture
of drugs, not only in terms of the toxicity of the drugs are safe but also inflammatory responses and cytokine-induced
leukocyte observed. In vitro study phase, however they had been lack of similarity between the terms of In vitro and
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physiological conditions such as major problem was studied. Baratyl colleagues examined mitochondrial toxicity in a
study of iron oxide nanoparticles on the mitochondria of the heart, lung, liver, kidney and brain observed that the
presence of doses of 100, 200, 300 and 500 μg / ml Fe3O4 with no tissue mitochondria respiratory chain dysfunction
and induces mitochondrial oxidative stress in mitochondria were observed. Find them too, like enjoying the view
Naqvi and Muller noted that iron oxide nanoparticles can function with minimal cytotoxicity to cells exert their
physiological (9)
In a study to evaluate the pharmacokinetics and toxicity colleagues Vzyldr iron oxide nanoparticles of iron
oxide nanoparticles observed that low dose (mg / kg1) to rats in addition to any animals had blood tissue toxicity.
They also fit the pattern either by bonds methods of prescribing and taking these nanoparticles observed that the
half-life of about 3 hours is the nanoparticles in vitro models (10)
However, the problem was the lack of toxicity of these nanoparticles at high doses, because they need to
evaluate the pharmacokinetics of iron oxide nanoparticles utilizes a higher dose safe without any toxicity, tissue and
blood, to changes in blood serum concentration of the nanoparticles to different time periods animals review.
Although the various studies ever conducted to examine the cytotoxicity of nanoparticles tissue iron oxide
(Fe2O3) In vivo and In vitro conditions, but have done any comprehensive study to predict the toxicity of this
substance at higher doses and serial is required. Considering the above studies aim of this study can be used to
predict comprehensive and widespread apoptosis and toxicity of the liver, kidneys and brain nanoparticles of iron
oxide (Fe2O3) in chronic phase.
MATERIALS AND WAYS
Iron oxide nanoparticles and nanoparticle suspension Fe2O3 iron oxide nanoparticles in a size around 20nm
prepared for the company Sigma-Aldrich (747424-1Sigma Aldrich CO: ML) was purchased. In order to prepare a
suspension of nanoparticles Fe2O3, the amount of 100mg Aznanvzrh Fe2O3 with the digital scale laboratory (AND
MODEL EJ303) Vznkrdhv in 10 cc of saline at a temperature of -35 to 40 degrees Celsius solution for 5 minutes to
prepare a suspension in the vortex placed there.
Animals and grouping study
A study on 40 adult albino race Lbynvvystar adult male (6-8 weeks) with a weight range of 200-250 g were
obtained from Pasteur Institute of Iran. Animal animals in standard laboratory conditions with 12 hours of light and
12 hours dark cycle in a temperature range of 22-24 ° C were studied in compliance with all ethical principles. Animals
then transferred to laboratory animals, in order to acclimatize to the conditions the animals were kept home without
intervention. The animals in the study were randomly divided into four groups of studies are: 1) control group
consisted of 10 rats healthy, 2) dose of 10 mg / kg: including 10 rats that Badvz 10 mg / kg daily for 1 week
intraperitoneally were treated, 3 ) group dose of 20 mg / kg: including 10 rats with a dose of 20 mg / kg daily for 1
week intraperitoneally were treated and 4) a dose of 40 mg / kg: including 10 rats with a dose of 40 mg / kg daily for
1 week were treated intraperitoneally, were grouped.
Grooming
Fe2O3 nanoparticles animals intraperitoneally (Intraperitoneal, IP) was transferred to the animals (11).
Animal control group consisted of healthy rats (Health) that for one week using a 1 cc of normal saline (solvent
nanoparticles) were treated for IP. Animal Groups 3, 4 and 5 were animals that with the dosage of 10 mg / kg, 20 mg
/ kg and 40 mg / kg using Fe2O3 nanoparticles for Injection IP were treated for 1 week.
Anesthesia and get samples of liver and kidney
In order to induce anesthesia drug combinations xylazin (now alfasan) Baghlzt 20 mg / ml Vktamyn (now
ROTEXMEDICA) at a concentration of 50 mg / m was used (12). For this purpose, the combined ratio of 1: 5 (5 ml +
1 ml ketamine xylazine) was prepared as stocks and the amount of 110 mg / kg based on the weight of each animal
they intraperitoneally (IP) was injected. Then the abdominal hair was shaved animals and using the iodine was
completely disinfected. In order to prevent contamination of animal tissue into the hood laminar class 2 (model KGA100) were transferred after opening the abdomen animals lobe great all the animals and all the All the animals were
removed and cryotherapy tubes were placed was frozen in liquid nitrogen. Then -80 ° C freezer samples to extract
RNA and cDNA synthesis were transferred.
Total RNA and cDNA synthesis
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Liver and kidney total RNA extraction kits animals using RNA (RocheCo, Germany) according to the
instructions included in the kit were derived. cDNA synthesis kit using cDNA (fermentas CO, Lithuania) according to
the instructions specified in order to perform real time- PCR kit were obtained and were transferred to the fridge -20
° C.
Reaction Real-time- PCRSYBER Green
Real-time- PCR test by Cycler iQ5 (Bio-Red Co, USA) was used. Apoptotic genes Bax primer list and B-cl2
as well as gene -actinβ (reference gene) has been reported in Table 1. Real-time- PCR process in this study is a
double glass tubes with a final volume of 25μl was 96. In the process of 12.5 μl of QuantiFast SYBR Green PCR Kit
(Qiagen, Europe) with 9.5 μl of distilled water, 0.5μl of each primer at a concentration of 10 μ sweep with 2μl of cDNA
were extracted.
Table 1: type, size and sequences of primers used in the study
Gene
Bax
Bcl-2

Sequences
Forward
Reverse
Forward
Reverse

CCAGGACGCATCCACCAAGAAGC
TGCCACACGGAAGAAGACCTCTCG
GGATGACTTCTCTCGTCGCTACCGT
CGAGTGAGGATGTGCATGAA

Size( bp)
136
118

Application response time and temperature
In order to carry out the reaction the reaction temperature was divided into three stages as described above:
the first step is the denaturation temperature to the opening of two elderly cDNA molecule chains (95 ° C for 3
minutes). The second step for 35 seconds at 60 ° C Annealing temperature primers specific for Bax and Bcl-2 took
place. And the third stage at a temperature of 72 ° C for 3 minutes was considered as an extension temperature.
This
process
is
distinct
and
consecutive
cycles
were
performed
in
40
(13).
In order to confirm amplification of specific target genes, the reaction product using 2% agarose gel electrophoresis
were studied. In addition to outlining the melting curve (Melting curve) temperature of 50 to 99 ° C for 5 seconds at
each iteration Santy¬Grad increased by 1 degree.
Standard curves and draw it
The reaction efficiency of PCR (PCR efficiency) were evaluated based on the standard curve. were used as
controls. As well as the proliferation curve (Amplification Curve) were plotted for each response analysis compares
data based on the threshold cycle (Ct Value) different groups and a control group were studied.

Figure 1: The expression of Bax and Bcl-2 Liver tissue samples using real time -PCR sex groups controlled studies (Health)
Treatment with nanoparticles of iron oxide (Fe2O3 nanoparticles) with different concentrations. * Indicates <0.05 P-value, **
indicates <0.01 P-value is, only the group of animals treated with nanoparticles of iron oxide (Fe2O3 nanoparticles) compared to
the control group.

Data analysis
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Data were recorded in SPSS-16 software and the relative expression of genes by comparing the threshold
cycles of samples of each group as 2 ^ ΔΔCT (Livak) as well as methods for data analysis Whitney- Mann was used
(14). The level of less than 0.05 was considered significant.
Results
Fe2O3 nanoparticles effects on the expression of apoptotic genes in the liver of animals
Also according to Figure 1 is specified using nanoparticles of iron oxide significantly in three doses of 10 mg / kg (PV
<0.05), 20 mg / kg and 40 mg / kg (PV <0.01) than the expression of Bax who cause death inducer known to be
increased in the liver of animals compared to controls. An increase in the expression of Bax to Bcl-2 gene increasing
the dose increased dramatically go down so that the toxicity of nanoparticles in doses, 20 mg / kg and 40 mg / kg
(PV <0.01) dramatically more than the dose 10 mg / kg (PV < 0.05).
Fe2O3 nanoparticles effects on the expression of apoptotic genes in renal tissue of animals
By Fig. 2, identified by the use of nanoparticles of iron oxide, both doses of 20 mg / kg and 40 mg / kg
significantly (PV <0.01) than the level of gene expression of Bax who factor-induced apoptosis known in the context
of all of the control group (Health) increase Is. Informants were also found at a dose of 10 mg / kg of Bax and Bcl-2
gene expression levels were not significantly increased.

Figure 2: The ratio of Bax and Bcl-2 gene expression in kidney tissue samples using real time -PCR sex groups controlled
studies (Health) and treated with nanoparticles of iron oxide (Fe2O3 nanoparticles) with different concentrations. * Indicates
<0.05 P-value, ** indicates <0.01 P-value is, only the group of animals treated with nanoparticles of iron oxide (Fe2O3
nanoparticles) compared to the control group

Discussion and conclusion
The purpose of the study follows the apoptotic effects of chronic use of iron oxide nanoparticles on the liver
and kidneys in rats. The results mapping exercise molecular methods Real-Time PCR on samples of liver tissue on
the expression levels of genes involved in apoptosis showed that the ratio of how much of global gene expression of
apoptotic Bax on genes anti-apoptotic Bcl-2 were significantly higher in all three treatment groups with nanoparticles
compared to the control group pleasant whose value P group, 10 mg / kg of P <0.05 and another two against P
<0.01, respectively (Figure 1).
The results of molecular investigations also confirm the lack of renal toxicity of Fe2O3 nanoparticles at a
dose of 10 mg / kg, respectively. Accordingly, it was noticed that the ratio of the expression of apoptotic Bax compared
to protein anti-apoptotic Bcl-2 Groups of 20 mg / kg and 40 mg / kg significantly compared to the control group has
changed (P <0.05), while the proportion of animals Group 10 mg / kg was seen (Figure 2)
At present, the development of nanotechnology increasing the productive use of these technologies at the
global level, due to the application of the materials used in cancer treatment (15), reduction of microbial infections of
the skin and burns, as well as to prevent the accumulation of bacteria from the surface of various tools such as
prostheses, were used (16). In this regard, Fe2O3 nanoparticles frequency applications to biomedical sciences have
themselves. Therefore, evaluating the toxicity of these nanoparticles has been done (17-19). Fe2O3 nanoparticles
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results of the study showed that doses above 10 mg / kg and higher than the chronic form of nanoparticles with high
potential to induce apoptosis in liver and kidney extension. So in summary, the present study indicated that keeps
utilizes nanoparticles to treat or diagnose diseases on an ongoing basis (chronic) high potential to cause damage to
some organs such as the kidneys and liver have shown. Therefore recommends that an extensive study to find safe
doses without the least capable of inducing cell death in various tissues of Fe2O3 nanoparticles to be done.
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