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Abstract

Background & Aims: Insecticides are a very important group of environmental
pollutants and their greatest use is in agriculture to protect against diseases and
pests, and to improve the quality of crops (1). The use of pesticides and their
potential to enter the human diet has raised many concerns for researchers.
Organophosphoruses are toxic compounds that people are constantly exposed to in
varying concentrations, and its dangers include cancer. Chlorpyrifos is a type of
organophosphorus that is widely used as an insecticide in the world. The results of
studies have shown that chlorpyrifos has detrimental effects on various organs
including the immune system, reproductive system, liver, biochemical and blood
parameters. These studies also showed that this toxin increases oxidative stress in
various tissues such as liver and kidneys. The role of oxidative stress in
cardiovascular disease, Alzheimer's, diabetes, and damage to tight junction has
been confirmed. Tight junction proteins, as one of the important structural
components, are essential for regulating the passage of ions and molecules in the
heart. Claudin and occludin are the first densely integral membrane proteins in the
blood barrier and have similar topography and function interactively with each
other. The permeability of the junction and the function of the epithelial barrier are
primarily caused by the claudins, and the types of claudin isoforms are expressed
there and determine the specific properties of the tissue. Occludin and claudin are
both reduced by oxidative stress. As mentioned, the use of agricultural pesticides
such as chlorpyrifos causes oxidative stress in the body. Therefore, it seems
necessary to use a method that can protect against the effects of oxidative stress and
the side effects of this toxin. Eugenol or 4-ally-2-methoxyphenol is an aromatic
molecule found in the oils and essential oils of various plants, including clove and
cinnamon. Various studies have shown that natural antioxidants with phenolic
structure play an important role in protecting body tissues against free radicals.
Based on the evidence presented, eugenol has been shown to have an important
protective effect against free radical lipid peroxidation (12) and its anti-
inflammatory effect has been confirmed. Today, the use of exercise in increasing
cardiovascular fitness and physical fitness, improving oxidative stress and vascular
tissue has been approved. The aim of this study was to explain the effect of the
interaction of moderate-intensity aerobic training and eugenol on the gene
expression of occludin and claudin of the cardiac tissue of rats poisoned with
chlorpyrifos

Methods: 40 male Wistar rats were randomly divided into 5 groups (n = 8): healthy
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control, poisoned control (chlorpyrifos), moderate intensity aerobic training +
chlorpyrifos, eugenol + chlorpyrifos and moderate intensity aerobic training +
eugenol + chlorpyrifos. Intraperitoneal injection of 3 ml / kg chlorpyrifos and
gavage of 250 ml / kg eugenol supplement were performed five times a week for 6
weeks and 4 weeks, respectively. In order to adapt, rats in the aerobic training
group ran for 20 minutes at 9m/min speed for two weeks before starting the main
training protocol. The aerobic training protocol consisted of 4 weeks of moderate-
intensity aerobic training, 5 sessions per week running on a treadmill. Each training
session consisted of 5 minutes of warm-up, 10-26 minutes of moderate-intensity
aerobic training (starting at 11 m /s in the first session and reaching 20 m /s in the
last session) and 5 minutes of cooling. Gene expression of claudin and occludin
were measured by Real time-PCR. Independent t-test, Two-way ANOVA and
Tukey post hoc test were used to analysis the data.

Results: The results showed that the moderate-intensity aerobic training and
eugenol caused significant increase in gene expression of occludin (p=0.001) and
claudin (p=0.001) compared to Poisoned control group. eugenol caused significant
increase in gene expression of occludin (p=0.001) whereas its effect was not
significant on occludin gene expression (p=0.391). Interaction effect of moderate-
intensity aerobic training and eugenol caused the non significant increase in claudin
(p=0.973) and occludin (p=0.720) gene expression in comparison with Poisoned
control group.

Conclusion: Chlorpyrifos toxin increases oxidative stress in various tissues of the
body and since oxidative stress affects the expression of claudin and occludin, it
significantly reduces the expression of their genes in the blood barrier. However,
moderate-intensity aerobic training and eugenol supplementation alone, possibly
relying on their antioxidant and anti-inflammatory properties by increasing the
activity of antioxidants such as SOD and catalase, reducing lipid peroxidation,
activating and increasing ERK1 /2, and MAPK, decreasing TNF-a, and decreasing
beta-amyloid induced the increase the expression of claudin and occludin genes.
The results of the present study showed that the interaction of moderate-intensity
aerobic training and eugenol did not have a significant effect on the expression of
claudin and occludin genes, but what is important is the increase compared to the
poisoned control group, and physiologically this change is considered a feat,
although the precise mechanism of insignificance cannot be clearly explained. In
general, it seems that moderate-intensity aerobic training and eugenol can affect
tight junctions.
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