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Lesson 9
Hormones and physical

activity





Hormones

•Are chemical substances secreted by cells into the 

extracellular fluids

•Regulate the metabolic function of other cells

•Have lag times ranging from seconds to hours

•Tend to have prolonged effects

•Circulate to all tissues but only activate cells referred 

to as target cells

•Target cells must have specific receptors to which the 

hormone binds.

•These receptors may be intracellular or located on the 

plasma membrane.



Target Cell Activation

•Activation depends on 3 factors:

• Blood levels of the hormone

• Relative number of receptors on the target cell

• Affinity of those receptors for the hormone

•Up-regulation – target cells form more receptors in 

response to the hormone

•Down-regulation – target cells lose receptors in 

response to the hormone



Mechanism of Hormone Action

•Hormones produce one or more cellular changes in 

target cells

•Alter plasma membrane permeability

•Stimulate protein synthesis

•Activate or deactivate enzyme systems

•Induce secretory activity

•Stimulate mitosis



How Hormones Work

In general, hormones can act on a target cell in 1 of 2 ways:

• Activate Second Messengers (Involves regulatory G proteins)

(This is how amino acid-derived, peptide, and fatty acid-derived hormones work)

1. The hormone binds to a G protein-linked receptor on the cell membrane; t he hormone acts

as a first messenger.2. The binding of the hormone to the G protein-linked receptor activates a 

second messenger such as cAMP. 3. The second messenger than activates or inactivates

enzymes in the cell

• Activate Genes

(This is how steroid and thyroid hormones work)

1. Steroid hormones and thyroid hormones pass directly through the cell membrane of target 

cells.

2. They bind to receptors in the cytoplasm or in the nucleus. (Thyroid hormones also bind to 

receptors in the mitochondria.)

3. If they bind to receptors in the cytoplasm, the hormone-receptor complex then enters the 

nucleus.

4. In the nucleus the hormones directly either turn genes “on” or turn genes “off.” That is they

either cause the gene to start making a protein by transcription and translation or not.

Thyroid hormones that go to the mitochondria increase the rate of ATP production in the cell.







































General considerations

The analysis of published data in the scientific literature establish the main traits of blood
hormone responses to exercises: There are stable changes in hormone levels that are
common to all persons, as well as changes which are characterized by a polyphasic pattern
and exhibiting inter-individual variability. By the response rate it is possible to discriminate
fast responses, responses of a modest rate and delayed responses. Accordingly,
mechanisms for a rapid and for a delayed activation exist. The changes mediated through
the mechanism for a rapid activation depend on the intensity of exercise, revealing the
threshold intensity for endocrine response. When a certain amount of exercise is done, the
hormonal responses are triggered despite the under-threshold intensity of exercise.
Consequently, a threshold duration of exercise also exists. Through training the threshold
intensity of exercise increases and the functional capacities of the endocrine Systems
augment. The former results in the disappearance of hormonal responses during exercise
intensity which was previously above the threshold. The latter makes it possible to achieve
especially pronounced and long-lasting hormonal changes during extreme exercises.
Emotional states as well as environmental conditions, and carbohydrate supply modulate
the hormonal changes in exercise.





The endocrine system regulates the production of hormones, which are chemicals that control
cellular functions. Hormones can affect a number of different cells; however, they only influence the
ones with specific receptor sites.
Hormones control a number of physiological reactions in the body including energy metabolism,
reproductive processes, tissue growth, hydration levels, synthesis and degradation of muscle protein,
and mood. Hormones are responsible for both building new muscle and helping to burn fat, so it is
important to have an understanding of which ones are released in relation to exercise as well as
understanding the physiological functions they influence.
There are three major classifications of hormones: steroid, peptide and amines (modified amino acid
hormones).
Each class of hormones has a unique chemical structure that determines how it interacts with specific
receptors. Steroid hormones interact with receptors in the nucleus of a cell, peptide hormones are
comprised of amino acids and work with specific receptors sites on the cell membrane, and amines
contain nitrogen and influence the sympathetic nervous system.
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Hormones can either be anabolic, which means they help build new tissue, or

catabolic because they play a role in breaking tissue down. The term “anabolic

steroids” is often mentioned as a method of cheating used by athletes who

want to improve performance; however, anabolic steroids are actually natural

chemicals produced by the body that are responsible for promoting tissue

growth.

.
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Insulin
A peptide hormone produced by the pancreas, insulin regulates carbohydrate and fat
metabolism. When blood sugar is elevated, insulin is released to promote the storage and
absorption of glycogen and glucose. Insulin helps reduce levels of glucose in the blood by
promoting its absorption from the bloodstream to skeletal muscles or fat tissues. It is
important to know that insulin can cause fat to be stored in adipose tissue instead of being
used to fuel muscle activity. When exercise starts, the sympathetic nervous system
suppresses the release of insulin; consequently, it is important to avoid foods with high
levels of sugar (including sports drinks) before exercise because it can elevate insulin levels
and promote glycogen storage instead of allowing it to be used to fuel physical activity. Wait
until the body has started sweating before using any sports drinks or energy gels.
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Human Growth Hormone
Human growth hormone (HGH) is an anabolic peptide hormone secreted by the
anterior pituitary gland that stimulates cellular growth. Like all hormones, HGH works
with specific receptor sites and can produce a number of responses, including
increasing muscle protein synthesis responsible for muscle growth, increasing bone
mineralization, supporting immune system function and promoting lipolysis, or fat
metabolism. The body produces HGH during the REM cycles of sleep and is stimulated
by high-intensity exercise such as heavy strength training, explosive power training or
cardiorespiratory exercise at or above the onset of blood lactate (OBLA, the second
ventilatory threshold).
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Insulin-like Growth Factor
Insulin-like growth factor (IGF) has a similar molecular structure to insulin and is
stimulated by the same mechanisms that produce HGH. IGF is a peptide hormone
produced in the liver and supports the function of HGH to repair protein
damaged during exercise, which makes it an important hormone for promoting
muscle growth.









Hormones and exercise

Brain-derived Neurotrophic Factor
Brain-derived neurotrophic factor (BDNF) is a neurotransmitter that helps stimulate the
production of new cells in the brain. The production of BDNF is closely related to the
production of HGH and IGF—the same exercises that elevate levels of those hormones
also increase amounts of BDNF. High-intensity exercise can stimulate anabolic
hormones for muscle growth while elevating levels of BDNF, which can help improve
cognitive function.



PHYSICAL EXERCISE ACTIVATES BAT



Hormones and exercise

Understanding how exercise influences the hormones that control physiological functions
can assist you in developing effective exercise programs. Hormones have both short- and
long-term responses to exercise. In the acute phase immediately post-exercise,
testosterone (T), HGH and IGF are produced to repair damaged tissue. Over the long-
term, there is an increase in the receptor sites and binding proteins, which allow T, HGH
and IGF to be used more effectively for tissue repair and muscle growth. For clients who
want muscle growth, the levels of T, HGH and IGF are produced in response to the amount
of mechanical stress created during resistance-training exercises. Moderate to heavy loads
performed until momentary fatigue generate high levels of mechanical force, which
creates more damage to muscle protein, which signals the production of T, HGH and IGF
to repair protein, which results in muscle growth.



The increase in serum testosterone levels generally observed with intense, short-term exercise remains
unexplained since most investigators have not reported any increase in the levels of luteinizing hormone, the
pituitary glycoprotein most responsible for testicular steroidogenesis. Hemoconcentration and decreased
metabolic clearance have been suggested as mechanisms to explain the exercise-associated testosterone
increase. Such non-specific mechanisms should apply to other steroid hormones as well as to testosterone.
To investigate whether the exercise-induced changes in other steroid hormones were similar to that of
testosterone, we measured serum levels of testosterone, androstenedione, dehydroepiandrosterone, and
cortisol as well as gonadotropins, luteinizing hormone and follicle-stimulating hormone, and prolactin at 5-
15 min intervals throughout progressive maximal intensity exercise on a cycle ergometer. Significant
increases were observed with all hormones with exercise. The increase in serum testosterone began prior to
exercise, peaked at 20 min after the beginning of exercise, and fell to baseline within 10 min. The serum
luteinizing hormone increase was synchronous with that of testosterone, suggesting that gonadotropin
stimulation was not responsible for the testosterone increment. The increments in serum cortisol,
androstenedione, dehydroepiandrosterone, and prolactin levels were simultaneous but began 25-30 min
after that of testosterone in all subjects. These findings, therefore, suggest that, contrary to previous
evidence, the exercise-associated increase in serum testosterone results predominantly from a specific
mechanism, presumably involving increased testicular production without gonadotropin stimulation.
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