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: Abstract

: Background: Obesity is a metabolic disease associated with mild inflammation.
¢ It seems that the origin of obesity-induced inflammation is the penetration of
: macrophages into adipose tissue. The aim of this study was review on the anti-
: inflammatory effect of octepamine supplementation following exercise in
: metabolic disorders.

: Methods: In this study, the keywords Octapamine, Exercise training, Metabolic
: disorders were searched in all databases including Science of Web, Pubmed,
: Google, Magiran, SID.IR, scholar risk factors, etc., without year restrictions.
: Then the articles were categorized based on exercise training and octapamine
: supplementation in metabolic disorders.

¢ Findings: The results of the present study showed that deep-fried oils lead to an
: increase in NFKB gene expression in the adipose tissue of rats poisoned with
: deep-fried oil, however it appears that training and octapamine consumption
: alone lead to a decrease in NFkB, and increases in IL-4 and IL-10 gene
¢ expression levels in the heart tissue of rats poisoned with deep-fried oils.

: Conclusion:The results of the present study showed that deep-fried oils lead to
¢ an increase in NFKB gene expression in the adipose tissue of rats poisoned

: with deep-fried oil, however it appears that training and octapamine

: consumption alone lead to a decrease in NFkB, and increases in IL-4 and IL-10
: gene expression levels in the heart tissue of rats poisoned with deep-fried oils.
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Extended Abstract

Introduction

Obesity is a condition that is presently known with
mild inflammation, which can cause insulin
resistance and its consequence is the development of
metabolic  diseases such as diabetes and
cardiovascular diseases. Chronic inflammation is
associated with increased blood flow levels of
several cytokines and acute phase protein (CRP)
(2).

Deep-fried oils (DFOs) are oils that have endured
high temperatures during the cooking process, and
for this reason, their nutritional composition has
changed, their water content has decreased, and due
to the occurrence of numerous chemical reactions
such as lipid peroxidation and polymerization,
events such as starch gelatinization and protein
denaturation occur yielding them into toxic
substances.

At present, exercise training is used as one of the
options to inhibit inflammatory adipokines affecting
the inflammation process. According to the findings
of some studies, physical activity can reduce
inflammatory markers, however some studies have
not reported any changes in inflammatory markers
following various exercises.

Nowadays, the use of supplements as a synergistic
factor along with exercise training to improve and
moderate inflammatory factors has attracted a lot of
attention in the field of sports physiology and a lot
of research has been done in this regard.
Octapamine is a supplement that has recently
attracted the attention of athletes and researchers,
and it appears that little research has been done in
this regard. Citrus fruit (i.e., sour orange) extracts
are traditionally used as weight loss products with
antioxidant effects.

Regarding the effect of octapamine in exercise
training, it has been stated that low-dose acute
exercise training affects endurance performance,
substrate oxidation, or blood flow hormone
concentrations.

Due to the critical role of the consumption of deep-
fried foods on obesity and the vital organs of the
human body as well as the anti-inflammatory effects
of exercise and octapamine supplementation, the
present study aimed to examine the anti-
inflammatory effect of octepamine supplementation
following exercise training on metabolic disorders
in the visceral tissue of rats poisoned with deep-fried
oils.

The effect of DFO on inflammatory and
anti-inflammatory factors

In line with the findings of the present study, in the
investigation of the effect of DFO on liver
imbalance and the increase in adipose tissue and
fatty liver damage in Wistar rats, it was shown that
the consumption of DFO decreased liver antioxidant

enzymes and also led to an increase in oxidative
stress factors in rats so that it was reported that the
consumption of DFO caused liver damage (34).
Obesity, or the increase in the number and size of fat
cells, is associated with mild inflammation, which
causes insulin resistance. Insulin resistance is the
main mechanism of diseases caused by obesity. In
this condition, the body's normal physiological
response to insulin is reduced and it causes a
decrease in glucose uptake by peripheral tissues and
lipolysis in adipose tissue.

Several studies have pointed out the role of adipose
tissue macrophages and inflammatory mediators
derived from them in insulin dysfunction (35).
Studies have shown that the number, location and
characteristics of adipose tissue macrophages are
significantly dependent on metabolic status (36).
An increase in the number of adipose tissue
macrophages in obesity can be explained by two
specific mechanisms. First, a change in the
recruitment of macrophages from monocytes, and
second, local proliferation of the recruited
macrophages in adipose tissue.

In the condition of obesity, not only the number of
macrophages in the adipose tissue is increased, but
also their phenotype is changed. In contrast, the
largest population of macrophages in lean
conditions are members of the M2 phenotype, which
is associated with gene expression of anti-
inflammatory proteins such as IL-10. It seems that
obesity increases the concentration of fatty acids in
adipose tissue, which activates NF-kB, JNK, and
TLR4, each of which stimulates inflammatory
cytokines such as IL-6 and TNF-a.

The effect of aerobic training on
inflammatory and anti-inflammatory
factors

Possible mechanisms to justify the reduction of
inflammatory conditions due to aerobic training
have been proposed, which can be reduced visceral
fat mass and then the production of inflammatory
adipokines, the reduction of the expression of Thal-
like receptors in monocytes and macrophages, and
the creation of anti-inflammatory molecules from
leukocytes and skeletal muscle. In addition, it is
possible to  mention the inhibition of
monocyte/macrophage penetration into adipose
tissue and the change of macrophage phenotype into
adipose tissue as a result of training. It has been
shown in many studies that aerobic training has anti-
inflammatory effects through different mechanisms.
Fat tissue is one of the target tissues of exercise
training.

Another mechanism involved in the increase of IL-
10 is the increase of interleukin-6 (IL-6) due to
training. Exercise training increases muscle



A review on the anti-inflammatory effect of octepamine supplementation following exercise in metabolic disorders

metabolism and leads to increased IL-6 in muscle
and blood. The increase of IL-6 increases the
secretion of IL-10 in macrophages. Furthermore,
long-term exercise decreases monocyte production
of atherogenic cytokines such as tumor necrosis
factor-alpha (TNF-a) and interferon gamma (IFN-v),
while increasing the production of anti-
inflammatory cytokines such as IL-10.

The effect of aerobic training with
octapamine on inflammatory and anti-
inflammatory factors

In the present research, the interactive effect of
aerobic training and octapamine could significantly
show apoptotic and inflammatory effects with a
significant decrease in caspase 3. In this regard,
Mahmoudi et al. investigated the effect of aerobic
training and octapamine on monocytes and
macrophages of white adipose tissue of rats
poisoned with deep-fried oils. They came to the
conclusion that the consumption of octapamine and
aerobic training could cause a significant decrease in
the permeability of macrophages in adipose tissue
after poisoning with deep-fried oils (30). Also, the
results of the research showed that the changes in
adiponectin concentration were not affected by the
synergistic effects of octapamine supplementation
and aerobic training, which means that compared to
the  training-poisoning,  supplement-poisoning
groups, there was no improvement in adiponectin
concentration status. However, it was observed that
both training and supplementation increased
adiponectin concentrations, although no further
improvement was achieved in the combination of
both.

Adiponectin is an adipokine that is secreted from
white adipose tissue and increases insulin sensitivity

and has an inverse relationship with pro-
inflammatory cytokines (47).

It is likely that endurance training through affecting
inflammatory mechanisms, including the NF-kB
axis in the heart muscle tissue, slows down the
reduction of the cross-sectional area of
cardiomyocytes, heart mass and cardiac atrophy,
and subsequently reduces the harmful effects of
cancer on the structure and function of the heart (49).
Also, the results of the present study showed that
aerobic training had a significant effect on the
reduction of NFkB and IL-10 gene expression levels
in the heart tissue of rats poisoned with DFO. It has
been reported that performing sports activities with
different intensity and timing in long and short terms
has a significant role in preventing and controlling
diseases related to heart and blood vessels (51).

Methods

In this study, the keywords Octapamine, Exercise
training, Metabolic disorders were searched in all
databases including Science of Web, Pubmed,
Google, Magiran, SID.IR, scholar risk factors, etc.,
without year restrictions. Then the articles were
categorized based on exercise training and
octapamine supplementation in metabolic disorders.

Conclusion

The results of the present study showed that deep-
fried oils lead to an increase in NFkB gene
expression in the adipose tissue of rats poisoned
with deep-fried oil, however it appears that training
and octapamine consumption alone lead to a
decrease in NFkB, and increases in IL-4 and 1L-10
gene expression levels in the heart tissue of rats
poisoned with deep-fried oils.
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