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Exercise is one of the non-pharmacological therapies that functions to improve public health.
This study seeks to determine how increased IGF-1 levels during exercise as a hormone can
trigger growth. For this study, a number of journal databases were searched, such as PubMed,
Web of Science, Embase, and Science Direct. This study considers several aspects, such as
research on exercise and IGF-1 published in reputable journals over the past five years. Our
analysis only includes items published in reputable international journals. Using databases
total of 159 publications were found. In this comprehensive analysis, about ten carefully
selected and peer-reviewed papers were included. The standard operating procedure for this
investigation was developed using Preferred Reporting Systematics and Meta-analysis
(PRISMA). Based on the results of this systemic investigation, exercise has been shown to
increase IGF-1 levels, a hormone that promotes growth. Physical exercise as a therapeutic
effort and a means of improving public health.

Introduction

Human beings undergo a biological aging phase that is associated @)

storage, skeletal muscle atrophy, and reduced cardiovascular function

with a decrease in muscular mass, brain size, and a reduction in mental
functions including memory, and a decrease in fat-free mass
commonly referred to as sarcopenia (1). The aging process is a natural
physiological mechanism characterized by a decline in body functions
both physically and hormonally. In this phase, most of the body's
hormones decline in function including testosterone, growth
hormone, and estrogen (2). Aging is strongly associated with the
emergence of physiological degenerative effects, including body fat

Skeletal muscle atrophy is a result of the decline of muscle
function with age, which is closely related to the risk of developing
metabolic syndrome in elderly people, is the most important health
problem that needs to be anticipated (4). Maintaining healthy skeletal
muscle is also important to prevent metabolic syndrome. Muscles
have a very important role in glucose uptake (5). Physical exercise is
a non-pharmacological therapy that has a beneficial impact on
improving people's health status. Physical exercise promotes skeletal
muscle mass, enhances insulin sensitivity, and boosts mitochondrial
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biogenesis (6). Inactivity or sedentary lifestyle worsens the condition
of the body by increasing the risk of developing metabolic syndrome
(7). Skeletal muscle mass and ability for exercise are influenced by a
number of variables, such as hormone levels and metabolic enzyme
levels (8).

The function of exercise in improving public health has been well
documented. Physical exercise is defined as planned, systematic, and
repetitive physical activity that can improve body performance,
physical fitness, and motor skills (9). IGF-1 is the most potent
mediator that prevents organ failure brought on by illness by
promoting cell division and proliferation (10). Furthermore, IGF-1
has a strong correlation with the growth of muscle mass and strength,
as well as the control of metabolism and the regeneration (11). Under
the direction of growth hormone, the liver produces the majority of
the insulin-homologous protein IGF-1 (12). Local production of IGF-
1 occurs in many organs, including vascular smooth muscle cells,
endothelial cells, and immune cells such as monocytes, macrophages,
and lymphocytes (13).

Age-related atrophy can be prevented by exercise by boosting
IGF-1 expression, which increases muscle mass and function. This
has been demonstrated in previous studies (14). Additional research
has demonstrated that by upregulating IGF-1 expression, exercise can
decrease oxidative stress, increase neurogenesis, and decrease
inflammation (3). However, the mechanism of exercise in increasing
IGF-1 expression is still debated and needs to be further explored
whether the increase in IGF-1 during exercise can inhibit the
mechanism of muscle atrophy or not and how the mechanism of IGF-
1 increase during exercise is also still not fully understood. Therefore,
this systematic review will discuss the role of physical exercise in
increasing the expression of IGF-1.

Subjects and Methods

Study Design

As part of a systematic review process, this study examined and
evaluated several journal databases, including Pubmed, Embase, Web
of Science, and Science Direct.
Eligibility Criteria

The research on physical activity and the growth factor known as
insulin-like (IGF-1) that have been published in the recent five years
were the source of the inclusion criteria for this investigation. Among
the publications not included in our analysis, papers published in
renowned journals met the exclusion criteria for our study analysis.
Procedure

Articles that had been reviewed and verified were uploaded to
Mendeley information database with their full text, abstract, and title.
Using the databases from Pubmed, Web of Science, Embase, and
Science Direct, 159 publications were located and included in the
study's initial phase. In the subsequent phase, 87 publications were
assessed for inclusion criterion appropriateness based on the abstract
and title. 39 paper items were to be verified for additional processing
during the third stage. We then applied a filter depending on whether
the topic met the inclusion requirements and was appropriate for
general discussion. Ten publications that satisfied the inclusion
criteria were carefully chosen after thorough evaluation for this
systematic review. Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) assessment were utilized in this study.
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Figure 1. PRISMA flowchart of the article selection process

Results
The effect of the insulin like grawth factors on physical exercise are
detailed in Table 1.

Discussion

This systematic review aims to investigate the mechanisms behind
physical exercise as a non-pharmacological therapeutic effort in
increasing IGF-1 expression. Physical exercise is proven to improve
the health status of the community. Studies have demonstrated that
engaging in physical activity can elevate IGF-1 expression. In this
study, sixty-minute sessions of resistance and aerobic exercise were
compared. Five days a week for four weeks. Additionally, compared
to aerobic training, resistance training had increased IGF-1
expression, according to the results (3). So, from this study there are
differences in IGF-1 expression depending on the kind of activity
carried out. The results of another study with the type of resistance
exercise intervention with a duration of 60 minutes per session 3x a
week for 12 weeks also proved a rise in IGF-1 expression (15).

This also reinforces that resistance training has a beneficial effect
on increasing IGF-1. Another factor that affects the high level of IGF-
1 is a healthy person without having a disease disorder in the body. In
accordance with the results of a study comparing IGF-1 levels in
people suffering from dementia and not suffering from dementia, the
results showed that people with no dementia had higher IGF-1 levels
(16). Research from Pierce et al., 2020 also reinforces that resistance
physical exercise provides a significant upregulation of IGF-1
expression (17). We can therefore conclude that exercise positively
affects the rise in IGF-1 levels.
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Improving the quality of human life is influenced by muscle mass
and function. As we get older, organ function and performance
decline, so regular exercise can increase muscle hypertrophy and
metabolic capacity of the human body (23). Atrophy that occurs with
age can be prevented by doing regular physical exercise. So this
provides basic assurance that exercise is the best effort in improving
the health status of the community. Regular physical exercise is very
effective in increasing muscle hypertrophy and reducing muscle
atrophy caused by pathological factors (24). It has been studied that
variables such as increased IGF-1 levels, protein synthesis,
angiogenesis, and proliferation of muscle satellite cells could be
targets for exercise-induced muscle hypertrophy (25). It has also been
demonstrated that IGF-1 enhances the strength and shape of muscle
fibers (26).

PHYSICAL EXERCISE
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Figure 2. The Mechanisms Physical Exercise Increase Insulin-Like

Growth Factor (IGF-1)

Skeletal muscle growth has been shown to be mediated by IGF-
1/IGF-1R via a number of mechanisms, including the PI3K/Akt
signaling pathway (11). In this animal studies, we discovered that
physical exercise greatly increased skeletal muscle composition and
performance, which is highly correlated with the IGF-1/IGF-1R-
PI3K/Akt signaling pathway's activation (3). Still unknown, though,
is whether other elements also contribute to muscle growth or if
physical exercise's ability to promote muscle hypertrophy is primarily
due to IGF-1 signaling activation (3). In mice with myocardial
infarction, previous studies have shown that resistance and aerobic
exercise can increase the expression of IGF-1 protein and promote
skeletal muscle growth (14). Insulin-like growth factor-1 (IGF-1)
controls the proliferation, differentiation, and survival of cells, which
is essential in correcting disease-induced organ failure (10). IGF-1 has
also been linked to the growth of muscle mass and strength, as well as
the control of metabolism and the regeneration of skeletal muscle
(11).

The mechanism of IGF-1 increase during physical exercise is still
not entirely clear and is debated among researchers. The complex
molecular mechanisms that occur in cells make us always want to
understand more deeply how the stages that occur in cells during
physical exercise. During physical exercise, the need for ATP will
increase along with the activity undertaken. The primary regulator of
skeletal muscle metabolism is adenosine monophosphate-activated
protein kinase (AMPK), an intracellular sensor that controls ATP
consumption (11). The primary source of circulating IGF-1 is the

liver, and deletion of the IGF-1 gene unique to the liver causes a 70—
80% reduction in serum IGF-1 levels (11). Nonetheless, IGF-1 levels
in serum rose dramatically following aerobic exercise, according to a
study done on aged males (1).

Other research' findings demonstrate that high intensity interval
training (HIIT) is proven to increase IGF-1 levels (18). Another study,
an aquatic exercise intervention of 60 minutes demonstrated that the
IGF-1 levels significantly increased after each session, three times a
week, for sixteen weeks (19). The findings of other research support
this idea, showing that taekwondo athletes who receive taekwondo
training interventions have elevated IGF-1 levels. Five sessions of
sixty minutes a week for sixteen weeks (20). So, it has been proven
that IGF-1 levels increase during physical exercise. However, this
systematic review has the limitation that it only examines the increase
in IGF-1 during physical exercise. There are still many other
parameters that should be further explored that are related to
increasing muscle mass and growth. This is very important because it
can provide knowledge to researchers and readers in the wider
audience related to how the role of physical exercise provides efforts
related to public health benefits and increased muscle mass through
IGF-1 secretion.

Conclusion

Research results prove that physical exercise can increase IGF-1
levels. These IGF-1 levels circulate and become a trigger signal for
muscle hypertrophy. Regular physical exercise is a non-
pharmacological therapy in improving the health status of the
community.
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