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benzene group, all other groups were in skin contact with Malathion for 45 days was
fed. After necropsy, tissue samples were taken from the target organs. In addition,
cytotoxicity was assessed by MTT and micronucleus tests in vitro and the percentage
of IC50 was determined. Microscopic observations of liver tissue showed
hepatotoxicity and renal tissue renal toxicity in the Malathion group with benzene.
: The percentage of frequency of micronuclei at concentrations of 100 /g /
ml, 50 /g / ml, 25 /g / ml was significant in all groups compared to the control group
(P <0.05). In MTT test, the percentage of cell growth inhibition at concentrations of
100 g/ml, 50 g/ml, 25 g/ml, and 10 pg/ml in all groups was significantly different
from the percentage of inhibition of cell growth with the control group (P < 0.05).
: According to the findings of this study, certain doses of Malathion Keywords: Carcinogenicity, In
alone and in combination with benzene cause cytotoxicity and pre-carcinogenicity vitro, Malathion, Mice
in cytotoxicity tests. Malathion exacerbates the carcinogenic effects of benzene
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Introduction

In recent years, along with the growth and
development of the chemical industry in human
societies and high access of people to toxins and
drugs, the rate of organophosphate poisoning has
increased significantly. The high volume of toxins
consumed makes human exposure to such
substances almost inevitable, so that it can cause
poisoning in  people unintentionally and
accidentally or due to the residues of these toxins
in the environment or tools.

Organophosphorus compounds come in a
variety of formulations and form an important class
of pesticides. They are used for a variety of
purposes, including protecting plants from pests,
weeds or against vector-borne diseases such as
malaria, dengue fever and schistosomiasis. In
addition, some of them are used as a drop medicine.
Ophthalmology is used in the treatment of angle-
closure glaucoma in humans and small animals.
Because ordinary washing cannot completely
remove these substances from the surface, the rest
of these substances are present in many foods and
beverages, especially water and fruit juices.

.Cancer targets and harms many people and is
the second leading cause of death after
cardiovascular disease. It is true that genetic
predisposition plays the first and last role in the
development of malignancies, various chemicals
that are added to life as pollutants, additives,
health-cosmetics, drugs, etc., day by day, either
directly or as predisposing Involved in the
incidence of cancer in humans and animals
(especially pets). One of the well-known
compounds in this regard is benzene, which has
been identified for both its mutagenicity in in vitro
studies and its carcinogenicity in experimental and
epidemiological studies.

The carcinogenicity of benzene was first
reported in  humans in 1920, while its
carcinogenicity in animals was unknown until
1979. From the sources of exposure to benzene,
employees such as petrochemicals, production of
plastic products, electronic devices, printing,
dyeing, laundry, painting of buildings and cars,
production of shoes and leather, and employees of
gas and diesel pumps and many other jobs are
exposed to direct and acute exposure to this
substance. In addition, the presence of benzene in
the fuel consumed by cars and related to the
transportation and distribution of fuel has caused
the entry of benzene into the city air in large
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guantities. One of the most important constituents
of cigarette smoke is benzene. Therefore, in this
study, we decided to investigate the relationship
between cancer and exposure to toxic and
carcinogenic substances in the environment. We
used them extensively in industry and human
exposure to them.

Methodology

This experimental study was performed on 60
adult male Balb C mice weighing approximately
20-30 g and average age 10 to 12 weeks from the
Laboratory Animal Breeding Center of the Faculty
of Veterinary Medicine, University of Tehran and
randomly divided into four groups of 15, including
Control, Malathion, benzene and Malathion with
benzene were divided.

In vivo studies: In in vivo studies, control
animals were exposed to physiological saline
during treatment alone by any other drug, and all
groups except the benzene group were exposed to
Malathion for 45 days. After this period, benzene
was fed to the Malathion group with benzene by
gavage (for 17 weeks) at a rate of 100 mg / kg in
corn oil (5 ml/kg).

All mice were kept in standard cages at 25 ° C
and a light-dark period of 12 hours. Also, the
working conditions with animals were based on the
existing instructions and the approval of the ethics
committee in the research of the Faculty of
Veterinary Medicine, University of Tehran (ethics
code 6/19/7506021).

Thin tissue samples taken from various organs
were stabilized in 10% buffer of formalin and after
preparing tissue sections in the Cancer Biology
Research Center at the Iranian Cancer Institute of
Tehran University of Medical Sciences located in
Imam Khomeini Hospital, Tehran, undergoing
histopathology. Were located.

In vitro studies: The effect of in vitro
cytotoxicity was assessed by MTT and
micronucleus tests and their inhibitory effect on
normal fibroblast cell line of L929 mice. Changes
in cell line morphology adjacent to Malathion were
also evaluated and recorded.

929L cell culture, cell morphology evaluation
and MTT test: First, 929L cells (prepared from
Pasteur Institute, Iran, cell bank) in 25 cc cell
culture flasks (Nunc, Denmark) in PRMI medium
-1640 (PRMI-1640 with 10% FCS 2 puM L-
glutamine, 100 units of penicillin, 100 pg / ml
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streptomycin, 12.5 uM HEPES (Guipco, Scotland),
at 37 ° C and 5% CO2 was cultured in a CO2
incubator (Uricox Company, Germany) until the
cells reached the desired number and morphology.

(After 3-4 passages) After separating the cells
from the surface of the flask by trypsin-editate
(Guipco, Scotland), the attack and the value of 10's
cells were performed on the trypan blue test. The
number of cells was 5 104 104 / ml in plate wells
of 6 cells for cell culture (Nanak, Denmark) with
or without Malathion. Concentrations used (10, 25,
50, 100 pg / ml) were added to 929L cells. Changes
in morphology and general characteristics of the
cells were evaluated after 48 hours, in terms of
plate surface connectivity and granulite content,
with a reverse light microscope (Motic, China), and
recorded with a digital camera.

The effect of cytotoxicity of the compounds
was assessed using MTT colorimetric test and
guantitative evaluation of in vitro cell proliferation
and the percentage of living cells was calculated
using the control method using the following
formula (Formula 1).

"OD-Blank OD Drug Affected Wells" / (OD-
Blank OD Control) x 100

Finally, according to the values of light
absorption obtained with ELISA reader, the
percentage of growth inhibition related to each
concentration was calculated using Formula 2.

"Percentage of cell growth inhibition = "Mean
percentage for each OD treatment group™) / "Mean
percentage for OD control group™) x 100

IC50 was calculated after drawing the curve
using different concentrations of toxins and the
percentage of viable cells.

Micronucleus test: The method of study, in this
test, dual-nucleated cells were stopped in the
cytokinesis stage based on the proposed Fenech
method, which after cell culture and adding
Malathion with different concentrations, after 24
hours of cell harvesting was performed.The
percentage of micronucleus double-nucleated cells
as well as the total number of double-nucleated
cells were calculated.

Percentage of micronuclei = number of
micronucleus dual-celled cells / total number of
dual-nucleated cells x 100

Result

Histopathological studies of the liver: To
evaluate the effects of compounds on liver tissue,
hematoxylin-eosin staining was used to identify
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histological changes compared to normal tissue.
The studied parameters were tumor and
cytotoxicity and necrosis in the central areas,
hepatitis, bile retention, and steatosis. In the
Malathion group, Malathion with benzene and
benzene hepatotoxicity was observed.

In histopathological studies of Kkidneys in
different groups, the study parameter was tumor,
cytotoxicity, and necrosis in the areas of intricate
tubules (PCT), distal tubules (DCT), collecting
ducts (CT), gromerol lesions and interstitial
nephritis. Which was identified in the Malathion
group associated with benzene and benzene
necrosis of renal cells. As you can see in Table 1,
by inhibiting different concentrations of Malathion
(100, 50, 25, 10 micrograms per liter) on mouse
L929 fibroblasts, cell growth inhibition was
significantly inhibited. The highest inhibitors at
concentrations of 50 and 100 pg /1 were 27.19 and
30.24, respectively.

The mean light absorption at concentrations of
25, 50, 100 pg / ml was significantly different from
the average light absorption with the control group
and therefore P <0.05 was obtained.

The average light absorption at concentrations
of 50 and 100, respectively 3. /. And 32./. It was
found that this indicates high cell death and more
cytotoxic effect than the control group.

The percentage of micronucleus abundance in
Malathion is not significant as it increases with
increasing dose. By inhibiting  different
concentrations of benzene (100, 50, 25, 10 pg / ml)
on mouse fibroblast L929 cells, cell growth
inhibition was significant, with the highest
inhibition at 50 and 100 pg. Per liter were 54.46
and 63.75, respectively.

The average light absorption at concentrations
of 25, 10, 50, 100 micrograms per liter was
significantly different from the average light
absorption with the control group and therefore P
<0.05 was obtained.

The average light absorption at concentrations
of 50 and 100, respectively / 298. And 234./. It was
found that this indicates high cell death and a
greater cytotoxic effect than the control group.

Conclusions

World-renowned international environmental
and health regulatory bodies, including the
International Agency for Research on Cancer
(IARC) and the US Environmental Protection
Agency (EPA), classify benzene as the first group

October 2022, Volume 29, Issue 4



October 2022, Volume 29, Issue 4

Mozhgan Asghari et al.

of carcinogens (Group A or completely
carcinogenic). Due to the definiteness of these
effects, benzene has been used as a definitive
carcinogen (positive control) in the present study.
In April 2000, the United States described EPA
Malathion as "evidence of carcinogenicity, but not
sufficient to assess human carcinogenic potential
by all routes of exposure.” This classification was
based on Comino's findings that Malathion causes
hepatocellular carcinoma in laboratory animals at
higher doses than exposure.

Recent research has emphasized the need to
strengthen the EPA's classification of carcinogens.
In this study, we investigated the effects of
Malathion as a widely used pesticide on male mice
and in vitro after skin contact, examined the
pathology of internal organs and its effects on 1929
fibroblasts in mice. Other cytotoxicity tests were
performed.

Studies have shown that different doses of
Malathion affect blood parameters. In another
study, high-dose Malathion caused bone marrow
failure and aplastic anemia. Although the study of
acute toxicity with Malathion showed adverse
effects in humans and animals tested, the chronic
toxicity study showed that a group of volunteers
who consumed low-dose Malathion for 1.5 months
had significant inhibition. They did not show blood
cholinesterase activity.

Little is known about the hepatic effects of
Malathion on agricultural workers. Recent
scientific data, however, have shown that
Malathion and other pesticides stimulate liver and
kidney tissue stimulation in laboratory animals.
Malathion has also been reported to cause genetic
damage in a variety of laboratory studies, including
the study of mice fed Malathion-stained grains.
Epidemiological studies with human blood cells
have suggested DNA damage and oxidative stress
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as a process that could mechanically link pesticide
exposure to a number of health consequences,
according to the Environmental Protection
Agency. In the United States, there is evidence that
Malathion causes cancer.

A 2013 study by Sadeghi, Koohi et al. On the
behavioral effects of Malathion showed the acute
toxicity of organophosphates in rodents after
exposure to the anxious behavior caused by chronic
contact with Malathion in adult male mice. They
also showed long. Absorption of Malathion occurs
through the gastrointestinal tract, respiratory tract
and its main pathway, the skin. Skin is the
predominant route of exposure for people who are
dealing with a decline in killers due to their jobs.

Malathion skin absorption is fast. However, the
amount of absorption is highly dependent on the
dose and location of exposure. In addition, a paper
published by Kambo et al. In 2001 states that our
knowledge of the carcinogenic effects of
Malathion is not sufficient to provide a definitive
classification.

Little is known about the hepatic effects of
Malathion on agricultural workers. Recent
scientific data, however, have shown that
Malathion and other pesticides stimulate liver and
kidney tissue in laboratory animals.
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