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Increasing The Secretion of Angiogenic Factors and also Increasing The amount of
Anabolic Hormones such as Growth Hormone and Insulin Like Growth Factor-1
Have Been Reported as a Result of Performing These Exercises. Due to Performing
These Exercises with Different Methods such as Endurance Training with Blood
Flow Restriction and Acute and Chronic Exercises, Other Studies have reported
Conflicting Results. The study of the Effect of Training with Blood Flow
Restriction Has always been Controversial, and The Effect of Training with Blood
Flow Restriction Has not yet been fully Determined. This Lack of Information
makes It Important to carry out Further Studies in The Field of Determining The
Effect of Physical Activity with Blood Flow Restriction on Physiological
Responses and Sports performance.

Materials and Methods: This Study, with The Aim of Investigating Some of The
Hormonal Adaptations of Training to Blood Flow Restriction, Studies and
Analyzes 30 Research Articles that have been Prepared from Reliable Scientific
Databases and Draws Conclusions.

Conclusion: According to The Findings of The Present Study, Blood Flow
Restriction Training Is probably a Suitable way to Increase The Levels of Growth
Hormone, Insulin Like Growth Factor-1, Lactate, and Vascular Endothelial Growth
Factor and Achieve Positive Adaptations.

Keywords: Blood Flow Restriction, Lactate, Growth Hormone, Insulin Like
Growth Factor-1, Vascular Endothelial Growth Factor
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Extended abstract

Background: Blood restriction exercises (BFR) or Katsu are exercises that include reducing muscle
blood flow by applying a device such as a cuff and Master Katsu apparatus. According to the evidence
of this exercise method, despite the low intensity physical activity (10 to 30 percent maximum power),
it creates positive exercise adjustments. This type of exercise was first invented by the Japanese (1,2).
In BFR exercises, a decrease in muscle blood flow results in a decrease in oxygen flow. In these
exercises, the force produced by the sharp contraction (type 2) plays an important role in enhancing
muscle strength and is the main source of muscle strength and strength. It has been shown that the
size and strength of the muscle in a simple walk increases with the limited blood flow of the leg
muscles. In these exercises, the clause or artery is closed to the upper part of the organ to restrict
blood flow from the highest point (3). In order to achieve goals such as increasing growth hormone,
protein synthesis and increased muscle volume, the American Sports Medical College (ACSM)
recommends a training severity of between 70 and 85 % of a maximum repetition (4). Research shows
that the mechanical stress caused by high -intensity resistance training (more than 70 % of a maximum
repetition) increase the concentration of mechanical and metabolic pressure indicators such as lactate
and growth hormone, which is a reason to increase power. And it is muscle hypertrophy (5,6).
However, researchers have found that in BFR exercises with less loads of about 10 to 30 percent
maximum working capacity can be compatible with adaptations such as increased anabolic hormone
levels, increased vein factors, increased muscle mass, increased strength and strength. Muscle
Endurance (4,7). On the other hand, Taylor et al. (2016) and Rajabi et al. (2014) reported that the
impact of blood flow restrictions on growth hormone values and lactate was not significant (8,9).
According to Peterson et al. (2013), IGF-1 plasma levels did not change after the acute resistance
training with the restriction of blood flow in the elderly (10). Basreh et al. (2017) also reported that
BFR training had no significant effect on venous factors (VEGF) and growth hormone (11). Although
sports scientists and scientists are seeking to achieve more efficient solutions to improve exercise
performance, the effects of exercise with blood flow resistance on growth hormone, insulin -1 growth
factor - vascular growth factors and lactate have not been fully identified. The aim of this study is to
review previous research and draw conclusions about the effect of these exercises on the levels of
growth hormone, insulin-like growth factor-1, vascular growth factors and lactate.

Methodology: This study was conducted with a focus on examining the hormonal effects of exercises
with blood flow restriction in September and October 2023. Pub Med, Science Direct, Med Line, SID
and Google Scholar databases were used in this study. The initial search included the terms blood
flow restriction, blood flow restriction training, and effects of blood flow restriction. The articles used
in this study were in the time range between 2000 and 2023.

Results: The increase in growth hormone levels in blood flow-restricted exercises can be attributed
to hypoxic conditions, which causes the accumulation of metabolites and, as a result, increases the
concentration of growth hormone to a greater extent compared to traditional resistance exercises (47).
One of the main reasons for the increase in growth hormone in exercises with blood flow restriction
is attributed to the increase in lactic acid and nitric oxide (NO). Based on the results of many
researches, the reasons for the difference in the amount of growth hormone secretion are related to
factors such as training level, body composition (higher percentage of fat and lower muscle mass),
gender (male versus female) and age of subjects (middle-aged versus young) (49).

It has been reported that the use of blood flow restriction (BFR) method leads to anabolic signals
inside the muscle cell, increase in cell swelling, increase in metabolic stress, and increase in muscle
fiber recruitment without increasing muscle damage indicators. On the other hand, IGF-1 stimulates
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the proliferation of satellite cells. According to studies, one of the primary functions of hormonal and
immune responses to blood flow restriction exercises is the activation of satellite cells. Exercises with
blood flow restriction by increasing the number of satellite cells through the connection of satellite
cells with the existing muscle fibers increase the ratio of DNA to the volume of cytoplasm and
increase protein synthesis in the fibers (50). However, some studies reported no significant change in
IGF-1 in exercise conditions with blood flow restriction (10, 27, 45). One of the reasons for the
contradiction in research can be attributed to the delayed response of IGF-1, which can reach its peak
up to 16 hours after exercise (35). Therefore, the time of measuring IGF-1 can be one of the reasons
for the contradictions between studies. The difference in the type of sports activity (aerobic and
resistance) can probably be another reason for the contradictions between studies (51).

The possible reasons for lactate increase in exercises with blood flow limitation can be attributed to
the use of more muscle fibers and reduced oxygen supply (50). In the activity with the limitation of
the blood flow and as a result the lack of available oxygen, the metabolic pressure increases and the
slow-twitch muscles get tired very quickly, which causes reliance on the fast-twitch muscles and
increases the production of metabolites, especially H+ (53).

Local hypoxia at the tissue level is the most important factor and stimulus for the induction of vascular
angiogenesis through increasing the expression level and concentration of VEGF. Regulation of
VEGF expression in response to hypoxia is largely regulated by hypoxia-inducible factor (HIF-1).
Under hypoxic conditions, HIF-1 migrates to the nucleus and becomes an important stimulus for the
expression of VEGF and more than a hundred other target genes, involved in the processes of
angiogenesis, globulation, and glucose metabolism (55).

Conclusion: According to the results of the present study, it seems that exercise with blood flow
restriction is a suitable method for increasing the levels of growth hormone, insulin-like growth
factor-1, lactate, vascular growth factor derived from endothelial and achieving positive training
adaptations.
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