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Extended Abstract

Introduction

Impaired energy balance causes various
diseases such as obesity, diabetes,
cardiovascular diseases, and so on. Many
peptides are involved in regulating energy
balance in the body, of which ghrelin is one
of the most important (1). Ghrelin is a 28-
amino acid peptide that is expressed in the
central and peripheral tissues including the
hypothalamus, pituitary, liver, visceral fat,
kidney, heart, immune cells, etc. (2). Ghrelin
plays a vital role in energy balance
homeostasis. Ghrelin increases food intake
and obesity by transmitting a hunger signal
from the peripheral environment to the
central nervous system (5). It is also
responsible  for maintaining growth
hormone secretion and energy homeostasis
in vertebrates (5). Ghrelin has a variety of
roles and functions such as its effect on
eating disorders, gastrointestinal diseases,
cardiovascular diseases, osteoporosis (8),
and aging (9). Ghrelin expression and
plasma levels can be affected by various
factors such as fasting and re-nutrition,
diets and nutritional conditions, and
physical stress (13). In general, studies
show that physical activity and the use of
natural supplements are two important
factors in altering the expression of genes
and proteins (15). Research has shown that
high levels of multiple polyunsaturated
fatty acids in plant brains can lead to the
loss of appetite and play a significant role in
weight loss and plasma fats. Pistacia
Atlantica (Baneh), an oilseed rich in
antioxidants and unsaturated fatty acids, is
a plant of the Anacardiaceae family (24). It
has been shown that the leaf extract of this
plant contain phenolic compounds that
have high antioxidant properties and
reduce the number of free radicals. These
antioxidant compounds can also alter the
expression of tissue genesand reducefree
radicals in living human and animal tissues
(25). It has been shown that pistachios are
rich in fatty acids (31). Also, Baneh's
analysis has shown that this plant has a lot
of unsaturated fatty acids (24). Its useful

fatty acid content is 22% higher than other
pistachio species and its fatty acids can
affect gene expression. Experimental
studies have shown that a high-fat diet
suppresses plasma ghrelin levels and their
expression in the fundus and decreases
ghrelin expression in the stomach in high-
fat mice (12). It has also been shown that
consumption of Baneh extract in rats
increased the expression of the ghrelin gene
in liver tissue and visceral fat. Previous
studies have been performed on the effect
of exercise on ghrelin gene expression. A
decrease in ghrelin gene expression in
mononuclear cells has been reported after
33 weeks of aerobic exercise (34). Fathi et
al. showed an increase in ghrelin gene
expression in the horseshoe muscle after 12
weeks of intense endurance training.
Ghanbari-Niaki et al. showed a decrease in
ghrelin gene expression in gastric tissues in
response to eight weeks of endurance
training (36). Considering that there are no

reports on the effects of Baneh (as a plant
with high fatty acids) along with exercise on
ghrelin gene expression in intestinal tissue,
the aim of this study was to investigate the
effect of eight weeks of endurance training
and Baneh extract on ghrelin gene
expression in the intestinal tissue of rats.

Materials and Methods

Twenty rats were randomly divided into
control (n=10) and training (n=10) groups.
Then each group was divided into two
groups of saline and supplement. Therefore,
the groups in the present study included 1)
saline control, 2) saline training, 3) Baneh
control and 4) Baneh training. Groups 2 and
4 trained on a rodent treadmill for eight
weeks, while groups 1 and 3 did not
participate in any training and only ran on
the treadmill for 15 minutes at 5 m/min to
equalize the shock stress of the treadmill.
Groups 3 and 4 received Pistacia Atlantica
extract and groups 1 and 3 received saline
solution before exercise by gavage (1 mg
per gram of body weight). 72 hours after
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the last training session and in the fasting
state, the rats were anesthetized and their
intestines were removed and immediately
after washing with saline solution, they
were placed in special tubes, frozen in
liquid nitrogen, and transferred to the
laboratory (24). Data were expressed using
descriptive statistics as the mean and
standard deviation. The differences
between the groups were tested using a
two-way analysis of variance and P <0.05
was considered significant.

Findings

Analysis of intestinal ghrelin gene
expression data showed that eight weeks of
aerobic training significantly reduced
ghrelin gene expression (P=0.001) while
the wuse of Pistacia Atlantica extracts
significantly increased it.

Discussion

In general, the present study showed that a
period of endurance physical activity
reduced ghrelin gene expression in the
intestinal tissue of rats and Pistacia
Atlantica extract had the opposite effect. In
the present study, endurance training
significantly = reduced  ghrelin  gene
expression; also a trend of increased
relative expression of ghrelin was observed
in animals treated with Pistacia Atlantica.
No study has investigated the effect of
endurance training and Pistacia Atlantica
extract on ghrelin gene expression in
intestinal tissue. It was shown that pistachio
is rich in fatty acids (31). Also, Baneh
analysis using the GC-MS method showed
that this plant has a lot of unsaturated fatty
acids. It was also shown that over 33 weeKks,
resistance training with 60-70% of a
maximum repetition reduces the expression
of ghrelin gene in peripheral blood
mononuclear cells (34). Sahin et al. (2008)
showed that consumption of linoleic acid
(CLA) (gelatin capsules containing 600 mg
of CLA per capsule) through receiving 1.8 g
of CLA per day for 8 weeks slightly
increased plasma ghrelin concentrations in
obese women. (44). Prolonged high-fat
diets have been shown to reduce plasma
ghrelin levels (45). It has been shown that

ghrelin mRNAs in the stomach are reduced
in high-fat-fed mice due to decreased
plasma levels in ghrelin (12). Another
researcher found that rat gastric ghrelin
mRNA expression increased during fasting
with a high-fat diet (a high-fat diet
containing 45% of total energy as fat) (46).
As previous studies have shown, the type,
amount, and duration of high-fat diet used
can have different effects on ghrelin. Also,
the type of tissue may cause differences in
the results of the studies. It seems that the
type of fatty acid and a high dose of Pistacia
Atlantica extract used in the present study
increased the expression of this gene in
intestinal tissue. Regular physical activity,
on the other hand, has a moderating effect
on fatty acids and this effect may have
modulated the increased expression of the
ghrelin gene in intestinal tissue in the
present study.

Conclusion

The findings of the present study showed
that the use of Baneh extract (high-fat diet)
increased the expression of the ghrelin gene
in intestinal tissue and eight weeks of
aerobic exercise moderated this increase.
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