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Abstract

Introduction: Physical activity is related with the memory and thinking ability. Aerobic exercise which helps in
increase the neurotrophins — BDNF, IGF -1 leads to increase the neurogenesis, which in turn improves the memory
after moderate intensity of exercise. Insufficient studies on the effect of exercise on short term memory as a result
this study is taken up to evaluate the effect of single bout of aerobic exercise on short term memory performance
in adolescent and middle age group.

Methodology: The study was conducted in the college students and 35 — 45 years adults in general population.
120 samples and data were collected. The subjects were participated in pre-exercise task, which consists of Rey
auditory verbal learning test followed by 30 mins engaging in aerobic exercise. The exercise should be
discontinued after 60 — 70% of increase in heart rate. The intensity of the exercise is scored using Rate of
Perceived Exertion. Allow the subject to take 5 mins rest. Post-exercise task was conducted.

Results: Majority of outcome shows positive effect on short term memory after exercise in young adolescents.
Acute exercise has minimal positive effect on memory in the middle age group when compared with young age
group. Acute exercise improves the immediate recall without considering sequential order in both age groups.
Statistical Analysis: The data was entered using Microsoft Xcel sheet. Statistical analysis was conducted in SPSS
23. Paired t test was used to analyse the data for immediate recall, delayed recall and forgetting pre and post
exercise effects.

Conclusion: Various factors such as age, gender, differences in memory function, trick used to memorise,
intensity of activity and genes are the major influential factors that affect memory. Acute exercise has minimal
positive effect on memory in the middle age group.
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Introduction

Sedentary lifestyles were more effortless and carried
easily by adolescent and adults, but which affects
mental health by causing depression, impaired
memory. Acute bout of moderate intensity isotonic
exercise may help to correct this memory
impairment crisis. This study is focussed mainly the
short-term memory, before and after exercise in
adolescents and middle-aged adults.

Regular, scheduled, pattern physical activity causes
endorphin secretion which enhances mental health.
Acute bout of exercise increases the neurotrophins
activity, which facilitates the short-term memory.

Aerobic exercise which helps in increase the
neurotrophins — BDNF, IGF -1 leads to increase the
neurogenesis, which in turn improves the memory
after moderate intensity of exercise. Insufficient
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studies on the effect of exercise on short term
memory as a result this study is taken up to evaluate
the effect of single bout of aerobic exercise on short
term memory performance in adolescent and middle
age group.

Aims & Objectives:

e To evaluate the relationship of moderate
intensity aerobic exercise and short-term
memory in young adults & middle-aged adults.

e To assess the influence of single bout of
exercise on short term memory

e To evaluate the phases of short-term memory.

Methodology

The study design was based on Interventional Study,
which is conducted in the period of December 2024

International Journal of Current Pharmaceutical Review and Research

329


http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research

to January 2025 for about 2 months. The study was
conducted in the Kurnool medical college, Kurnool,
Andhra Pradesh. Total sample size for this study was
120; it has 2 groups, 60 subjects in each group. This
group division is based on age: healthy young adults
(18 — 25yrs) and middle-aged adults (35 — 45yrs).
Study tool is pre & post exercise Ray Auditory
Verbal Learning Test.

Inclusion Criteria:

e Healthy young adults & 35 — 45 yrs. adults
e  Moderate intensity aerobic exercise
e  Preferred known language — English

Exclusion Criteria:

Caffeine intake within 3hrs
Stimulant drugs intake
Antiepileptic drugs

Head injury / mood disorders
Difficulty in hearing, learning
Regular physical activity

Data Collection: After 5Smins of rest, the Ray
Auditory Verbal Learning test was done as a pre-
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exercise test. A set of 15 words were pronounced to
the subject without alteration in tone and expression
and instructed to repeat the words & score is noted.
The subject was instructed to perform 20 — 30 mins
moderate intensity aerobic exercise (brisk walking /
jogging) in a single bout until they get fatigue /
shortness of breath. The intensity of exercise was
assessed using rating of perceived exertion. [1] After
5 mins of relaxation, a post-exercise test, repetition
of Ray Auditory Verbal Learning test was
conducted, and score was noted. [2] To evaluate the
phases of short-term memory, subjects were
instructed to recollect the 15 words after 10 — 15
mins for delayed recalling, forgetting and learning.
Immediate memory, learning, delayed memory &
forgetting — 4 phases of short term of memory was
assessed.

Statistical Analysis: The data was entered using
Microsoft Xcel sheet. Statistical analysis was
conducted in SPSS 23 using paired t test. Paired t
test was used to analyse the data for immediate
recall, delayed recall and forgetting pre and post
exercise effects.
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Chart 1: Age distribution showing maximum participation in middle aged group.
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Chart 3: showing distribution based on regularity of exercise.
Table 1: p value for all phases of short-term memory
Age Group Phases Of Short Term | Pre Exercise | Post Exercise T Test |
Memory Test Test Test Value
Young Adults (18-25 Immediate Recalling 35.6+6.3 37.78 +6.12 4.448 <0.001
Yr1s) Learning 5.68+1.24 5.9+2.02 0.92 0.361
Delayed Recall 7.28+2.73 8.05+2.14 3.57 0.001
Forgetting 2.83 +1.56 2.35+1.08 -23 0.024
Middle Aged Group Immediate Recalling 31.6 +3.67 30.85 +4.95 -1.37 0.17
(35-45 Learning 5.71+1.19 536+ 1.54 -3.2 0.002
Yrs) Delayed Recall 6.36+2.17 6.54 +2.08 1.02 0.81
Forgetting 24+041 1.82 +0.75 -8.6 0.001
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Table 2: comparison of p value of young adults and middle-aged adults.

Phases Of Short-Term Memory Young Adults Middle Aged Adults T Test | P Value
Immediate Recalling 2.18+3.8 -0.74+4 4.01 <0.0001
Learning 0216+ 1.8 -0.34+0.79 2.11 0.037
Delayed Recall 0.76 £ 1.66 0.18+1.32 2.06 0.042
Forgetting -048+1.6 -0.58+£0.49 0.44 0.657
Results the patient hears a list of 15 nouns and is asked to

Immediate recalling phase of short-term memory
pre-exercise test of young adults is 35.6 £ 6.3 and
post exercise test is 37.78 + 6.12. Immediate
recalling phase of short-term memory pre-exercise
test of middle-aged adults is 31.6 = 3.67 and post
exercise test is 30.85 + 4.95. Learning phase of
short-term memory pre-exercise test of young adults
is 5.68 £ 1.24 and post exercise test is 5.9 + 2.02.
Learning phase of short-term memory pre-exercise
test of middle-aged adults is 5.71 + 1.19 and post
exercise test is 5.36 + 1.54. Delayed recalling phase
pretest in young adults is 7.28 + 2.73 and post
exercise test is 8.05 + 2.14. Delayed recalling phase
pretest in middle aged adults is 6.36 +2.17 and post
exercise test is 6.54 = 2.08. Forgetting phase of pre-
exercise test in young adults is 2.83 + 1.56 and post-
test is 2.35 + 1.08.

Significant P value is obtained for immediate
recalling in young adults 0.001 and delayed recalling
also shows significant 0.001. P value 0.001 is
significant for forgetting in middle aged group.

On comparison, of both groups immediate recalling
shows significant p value 0.0001. Other phases of
short-term memory is not significant p value.

Discussion

Exercise training is defined as planned, structured,
and repetitive exercise. Moderate intensity aerobic
exercise has been shown to increase BDNF levels,
which causes neurogenesis, synaptic plasticity, in
turn impact the learning, memory and improves
neuronal survival.

Rating of perceived exertion (RPE) is an outcome
measure scale used to gauge one's exercise intensity
without the need to rely on physiological parameters
such as peak O2 uptake, heart rate and lactate levels.
RPE is used extensively by rehab professionals to
aid in exercise prescription. Borg RPE scale for
rating exertion, breathlessness and fatigue
during physical activity; that is, how hard the
activity is as shown by heart and respiration rate,
profuse perspiration and muscle exertion. [1]

The Rey Auditory Verbal Learning Test (RAVLT)
is a neuropsychological assessment designed to
evaluate verbal memory in patients, 16 years of age
and older. The RAVLT can be used to evaluate the
nature and severity of memory dysfunction and to
track changes in memory function over time. The
test is designed as a list-learning paradigm in which
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recall as many words from the list as possible. After
five repetitions of free recall, a second
“interference” list (List B) is presented in the same
manner, and the participant is asked to recall as
many words from List B as possible. After the
interference trial, the participant is immediately
asked to recall the words from List A, which she or
he heard five times previously. After a 20 min delay,
the participant is asked to again recall the words
from List A. [2]

Short-term memory refers to information processed
in a short period of time. The short-term storehouse
receives sensory information processed by sensory
storehouses and data in long-term memory. a system
to retain and manipulate information temporarily,
until the cognitive tasks complete such as learning,
reasoning, and understanding. in turn, give short-
term storage central importance in the overall
processing of information by attributing to it the role
of controlling the executive system, responsible for
the coordination and control of many complex
subroutines in charge of acquiring new material and
recovering old material in long-term storage. [3]

Loprinzi PD et al have studied acute exercise during
early consolidation likely has a greater effect when
there has been at least 4 hours for the memory to
consolidate. Acute exercise-memory interaction is a
complex relationship, likely influenced by a
multitude of factors. Acute exercise may influence
memory because of exercise-induced alterations in
various neurotransmitters and growth factors that
influence long-term potentiation. Acute exercise
may increase neuronal camp response element-
binding protein (CREB) phosphorylation, and as a
result, prime specific neural networks to be allocated
to the memory. [4]

Kathryn coles et al have studied Exercise did not
facilitate set switching or short-term memory, which
suggests that exercise-induced arousal does not
influence executive function processes involved in
the reconfiguration of information in working
memory. Exercise did alter specific aspects of
delayed long-term memory. Free recall of items in
the primacy and recency portions of the word list
declined following the rest and non-exercise
conditions, but was maintained after exercise, which
suggests that exercise-induced arousal may facilitate
the consolidation of information into long-term
memory. [5] Expression of BDNF in the brain, high
levels of this molecule have been detected in the
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hippocampus, amygdala, cerebellum and cerebral
cortex in both rodents and humans, with the highest
levels found in hippocampal neurons. The regulation
of BDNF is modulated by factors like neuronal
activity, exercise, antidepressants, stress, and
hormones such as oestrogens. Brain derived
neurotrophic factor is synthesized as the precursor
proBDNF, that can be stored in either dendrites or
axons and undergoes cleavage intra or
extracellularly to produce a mature BDNF protein.
BDNEF is released in an activity dependent manner
as a mixture of pro and mature BDNF. BDNF
protein function an additional level of complexity.
BDNF mature form binds specifically to tyrosine
kinase receptors (TrkB) and promotes cell survival,
facilitates LTP and increases spine. Pro BDNF
preferentially binds p75 NTR receptor, which
facilitates LTD and induces apoptosis. When
p75~nTr is  co-expressed with TrkB receptor it
increases neurotrophins binding affinity thereby
facilitating ligand discrimination. [6]

Synaptic plasticity is an experience-dependent
process that results in long-lasting changes in
synaptic =~ communication. This  phenomenon
stimulates structural, molecular, and genetic
changes in the brain and is the leading biological
model for learning and memory processes. Synapses
can show persistent increases in synaptic strength, or
long-term potentiation (LTP). [7]

BDNF is required for the survival of specific
neuronal populations, and it participates in axonal
and dendritic growth and synaptogenesis. Decreased
levels of BDNF are associated with depression and
become enhanced following antidepressant
treatment. Moreover, exercise frequently leads to an
increase in BDNF in the central nervous system to
promote improvement in cognitive ability. Indeed,
physical activity has been shown to have anti-
depressant effects and to improve outcomes in
patients with neurodegenerative diseases such as
Parkinson’s disease or Alzheimer’s disease.
Molecular mechanisms by which acute exercise
upregulates BDNF expression. [8]

The hippocampus, a crucial component of the limbic
system and has various functions, particularly
memory acquisition and consolidation and spatial
navigation. Increased adult neurogenesis in the
dentate gyrus (DG) of the hippocampus has been
shown to improve in memory acquisition, memory
formation, and maintenance. [9] NT-4/5 s
responsible ~ for  promoting  survival and
differentiation of hippocampal, noradrenergic and
dopaminergic neurons, this neurotrophic factor has
a strong survival and proliferative action on NIH
3T3 cells expressing TrkB. [9]

The alterations of BDNF after stress exposure are
regulated by DNA  methylation, histone
modification, and small noncoding RNA, which are
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dependent on specific brain regions, specific
isoforms, sexes, patterns, duration, and period of the
stress, suggesting the essential and complex
involvement of BDNF in mood regulation. [10]
Indirect mechanisms include improvement in blood
circulation, synaptic plasticity and neurogenesis
which are under controls of complex molecular
signaling of neurotransmitters, neurotrophic factors.
BDNF signaling seems to be one of the important
mediators of crosstalk between contracted skeletal
muscles and the brain during exercise training. [11]
Higher levels of BDNF immediately after exercise
were associated with greater memory retention 1 h
and 7 days later; higher levels of norepinephrine
were associated with greater memory retention 7
days later; and higher levels of lactate were
associated with greater memory 1 h, 24 h, and 7 days
later. [4]

Conclusion

Physical activity is a protective factor for
noncommunicable diseases such as cardiovascular
disease, stroke, diabetes, and some types of cancer
and PA is associated with improved mental health,
delay in the onset of dementia and improves quality
of life and wellbeing. Acute aerobic exercise
improves short term memory in young adults than
middle aged adults depend on the duration,
frequency, intensity, and mode of exercise. [12]

Effects of a single bout of exercise in humans are
improved executive functions, enhanced mood
states, and decreased stress levels. One of the most
dramatic effects seen after acute exercise is the
change in neurochemical levels including
neurotransmitters, metabolites, growth factors, and
neuromodulators, which perhaps provides the
improvement in the memory. [13]

This study shows positive effects in immediate
recalling and forgetting phase of short-term memory
at post exercise session in young adults and delayed
recalling is improved in the middle-aged adults
group. Thus, suggest practicing aerobic exercise as
early as possible, those who follow a sedentary
based lifestyle, which improves the short-term
memory and in turn facilitates the consolidation for
long term memory. Moderate intensity of aerobic
exercise for 30 mins improves memory retention and
beneficial for all other systems by increasing
lipolysis, increases insulin sensitivity thus decreases
the incidence of diabetes, maintain blood pressure,
and reduces the risk of myocardial infarction.
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