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Introduction: Colon cancer or colorectal cancer is the growth of cancerous masses
in the colon. According to research evidence, the use of antioxidants and regular
exercise are the best ways to prevent and treat many diseases. This study aimed to
investigate the effect of eight weeks of intermittent exercise and Quercetin
consumption on the brain-derived neurogenic factor (BDNF) and cyclic-adenosine
monophosphate responsive element-binding protein (CREB) in the brain
hippocampus of rats with colon cancer which has many influences on cognitive
functions.

Methods: The subjects of this study included 50 male Wistar rats (weight: 250+30
grams, age: 12 weeks) which were homogenized by weight and were randomly
divided into five Healthy Control, Cancer Control, Cancer + Quercetin supplement,
Cancer + Intermittent exercise, Cancer + Quercetin supplement + Intermittent
exercise groups (10 rats in each group). BDNF and CREB measurements were
performed in the rats’ hippocampus according to the ELISA standards and method.
SPSS software was used for data analysis.

Results: The results showed that eight weeks of intermittent exercises had a
significant effect on the mean score of BDNF (p = 0.047) and CREB (p = 0.032) in
rats’ hippocampus with colon cancer. Eight weeks of Quercetin supplementation had
no significant effect on the mean BDNF score (p = 0.792) and the mean CREB score
(p = 0.363) in rats’ hippocampus with colon cancer

Conclusion: In general, the findings showed that intermittent exercise and
Quercetin supplementation improve BDNF and CREB in the hippocampus of rats
with colon cancer.
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Extended Abstract

Introduction

Colon cancer is one of the most common cancers in the world.
Unfortunately, its prevalence rate has been increasing in recent
years, and evidence have shown that about 8% of all cancer
deaths were due to colon cancer. Based on the evidence, using
antioxidants and prescribing regular sports activities are the
best ways to prevent and treat many diseases. This type of
cancer initially begins as a polyp, which is in the form of a small
mucous protrusion similar to a cauliflower, which is stationary
at first and therefore does not have a productive and
proliferative state. Over time, cellular changes occur in it,
which gradually turns into cancer. There is a lot of research
evidence that shows a direct relationship between micronutrient
intake and cognitive function which is reflected in the central
nervous system. Meanwhile, Quercetin is a type of flavanol
found naturally in most fruits, vegetables, leaves, and seeds,
and there are also some types of it in the form of food
supplements. This substance has antioxidant, anti-cancer, anti-
viral, and anti-inflammatory properties. This research aimed to
investigate the simultaneous effect of 8 weeks of intermittent
training and Quercetin supplementation on BDNF and CREB
in the hippocampus of rats with colon cancer.

Methods

50 male Wistar rats (weight: 250+30 grams, age: 12 weeks),
were randomly divided into five homogeneous (based on
weight) groups), including Healthy Control, Cancer Control,
Cancer + Quercetin supplement, Cancer + Intermittent
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exercise, and Cancer + Quercetin supplement + Intermittent
exercise groups (10 rats in each group. rats in the Quercetin-
supplemented groups were given 30 mg/kg of Quercetin in their
diet during the experiment. Rats in Cancer groups were injected
intraperitoneally with 10 mg of Azoxymethane and Dextran
Sodium Sulfate to induce colon cancer (Lin, Piao, Song, & Liu,
2020). The rats in the training groups worked on the treadmill
for one week, five sessions per week, and for 10 to 15 minutes
in each session at a speed of 8 to 10 meters per minute. BDNF
and CREB were measured in the hippocampus of the rats’
brains according to ELISA standards and methods. ANOVA
with Bonferroni post hoc tests was used for data analysis.

Results

The results indicated that eight weeks of intermittent exercises
had a significant effect on the average score of BDNF
(p=0.047) and CREB (p=0.032) in the hippocampus of rats with
colon cancer. Eight weeks of Quercetin supplementation had
no significant effect on the average score of BDNF (p=0.792)
and the average score of CREB (p=0.363) in the hippocampus
of rats with colon cancer. The results of Tukey's post hoc test
showed that this significance for the average BDNF score is due
to a significant difference between the Healthy Control and
Cancer Control groups (P=0.013) as well as the Cancer Control
and the experiment (8 weeks of intermittent training and
Quercetin consumption) groups (P=0.038). While there was no
significant difference between the Healthy Control group and
the experimental (8 weeks of intermittent exercise and
Quercetin consumption) group in terms of the mean BDNF
score (P=0.81).

Table 1.
Variable Error source sum of Degrees of average of the test significance
squares freedom squares statistic (F) level
BDNF  between 101866.275 2 50933.188 8.465 0.005
groups
Intergroup 72205.467 12 6017.122
Total 174071.842 14
CREB  between 1.456 2 0.728 5.717 0.018
groups
Intergroup 1.528 12 0.127
Total 2.984 14
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Conclusion

Intermittent exercises have a significant effect on improving the
condition of two brain variables which are BDNF and CREB.
The samples with cancer had disorders in both BDNF and
CREB factors. Therefore, it can be concluded that digestive
disorder disrupts the intake of micronutrients, and its severity
is also increased by colon cancer, so this problem can affect
these brain factors by forming some states that ultimately led to
memory and learning disorders. Intermittent training can lead
to improvement in the state of brain factors that affects memory
and learning conditions, which is related to BDNF and CREB
factors. However, Quercetin supplementation alone did not
lead to improvement in the state of these variables. Although
there was an improvement in the condition of the experimental
groups with Quercetin consumption, it was not statistically
significant. This disease requires a different food prescription,
but interestingly, when both variables of exercise and nutrition
were used for cancer subjects, the results were positive and
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significant. Finally, the point that was proven for all the
research hypotheses was that colon cancer can significantly
cause a drop in factors that are physiologically related to
memory.
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