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Introduction: Sports activities can protect the brain and improve its function. However,
the lack of time is one of the primary reasons for not participating in the recommended
amount of sports activities. Therefore, the present study aimed to investigate the effects of
sprint interval training (SIT) on hippocampal nerve growth factor (NGF) levels, learning, and
spatial memory in adult male rats.

Methods: For this, 16 male Wistar rats were divided into two equal groups (control and
SIT). The SIT protocol consisted of eight weeks of running on the treadmill (three sessions
per week, 4-9 repetitions of 10 seconds sprints, and 1 min rest between repetitions). At the
end of the eighth week, the rats’ cognitive performance was evaluated using the shuttle box
and Y-maze avoidance tests. Finally, rats were anesthetized and the hippocampus was
removed and NGF levels were measured.

Results: The findings showed that in the SIT group, the hippocampal NGF levels were
significantly higher than the control group (p=0.001). Moreover, rats in the SIT group had
better performance in the shuttle box and Y-maze avoidance tests than the control group, but
the difference between groups was not statistically significant (p>0.05).

Conclusion: Based on the findings of the present study, it seems that SIT (with 10 seconds
repetitions) can increase the hippocampal NGF levels, though, to improve our knowledge
about its effect on cognitive performance, more studies are needed
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Introduction

Nerve growth factor (NGF) is the first known member of the
neurotrophin family that plays a key role in neurons' survival
and maintenance of the structure, function, and overall health
of the nervous system. The highest level of expression and
concentration of this protein in the central nervous system has
been reported to be in the hippocampus. Alteration in
hippocampal NGF levels is one of the plausible reasons for the
pathogenesis of neurocognitive disorders, such as Alzheimer's.
It is believed that physical activity is an effective mean to
increase neurotrophin levels, especially NGF and brain-
derived neurotrophic factor (BDNF), and improve cognitive
function and brain health. Most previous studies have
investigated the effects of aerobic training on neurotrophin
levels and cognitive function. Despite having beneficial
effects, aerobic training protocols are not generally time-
efficient. Therefore, since the lack of time is the main obstacle
to physical activity participation, the development of shorter
and time-efficient training interventions and investigation of
their effects on different aspects of health, including brain
health has received considerable attention. Therefore, the
present study aimed to investigate the effect of eight weeks of
sprint interval training (SIT) with short intervals (10 seconds)
on hippocampal NGF levels, learning, and spatial memory of
adult male Wistar rats.

Methods

After environmental adaptation, sixteen adult male Wistar rats
were divided into two equal groups: control (n=8) and training
(n=8). The rats in the training group performed the SIT
training protocol for eight weeks, three sessions per week. The
training protocol consisted of four to nine repetitions of 10
seconds sprints on the treadmill. The running speed was 50 to
70 meters per minute, equivalent to 118 to 165% of the speed
attained in the maximal running test. At the end of the eighth
week, the Y-maze and shuttle box tests were conducted to
assess spatial memory and learning. Finally, rats were
anesthetized and the hippocampus was removed and NGF
levels were measured.

Results

The findings showed that eight weeks of training in SIT group
resulted in a significant increase in the hippocampal NGF
levels (~25 percent, P = 0.001) compared with the control
group. Rats in the SIT group showed a decrease in the initial
(a 20% reduction) and the passing delay (a 44% reduction) in
the shuttle box test. However, these changes were not
statistically significant (P > 0.05). Moreover, the results of the
Y-maze test revealed that rats in the SIT group recorded a
20% improvement compared with the control group, however,
the changes were not statistically significant (P > 0.05).

Conclusion

The findings indicate that eight weeks of SIT can increase
hippocampal NGF levels. This finding is in accordance with
the previous studies that reported training could improve the
hippocampal neurotrophin level. However, the current study
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has a different approach compared with previous studies.
While previous studies emphasize the volume and duration as
important elements in determining the effect of physical
training on neurotrophic factors, the findings showed that SIT
with 10-second sprints can significantly increase hippocampal
NGF levels. Although the training-induced increase in NGF
levels is an important mechanism for improving cognitive
function, the findings also showed that the training did not
lead to significant changes in rats' learning and spatial
memory. Evidence suggests that the changes in cognitive
functions are time-dependent, and it seems that a longer time
is needed to observe the effect of increased NGF levels on
cognitive function. Moreover, when NGF is at its normal
physiological levels, the increase in its level could have pre-
preparation importance to deal with harmful stimuli such as
aging, but it seems that it might not cause significant changes
in health conditions. This could be another possible reason for
the observed non-significant changes in  cognitive
performance.
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2, Acetylcholine(Ach)

3, Choline acetyltransferase(ChAT)
4. Sohn
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2, Mitogen-Activated Protein Kinase(MAPK)
3, Hall, Gomez & Savage
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