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Endocrine System (ES)

= interacts with nervous system (NS) to
coordinate and integrate body cell
activity

= endocrinology

— scientific study of hormones and endocrine
organs
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Control of Body Functioning

= NS ~ ES
= regulate activity of = regulate cell activity
muscles and glands via hormones

— via electrochemical — chemical messengers
imupulses via released in blood and

neurons transported in body
- organ response time - tissue and organ
- ms response time

— lag period (s or days)
— more prolonged
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Hormonal Effects

~widespread

= diverse

-~ most body cells

- control and integrate
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Hormonal Effects

~ major processes
— reproduction
— growth & development
— body defenses mobilization

— blood electrolytes, H,O, nutrient balance
maintainence

— cellular metabolism regulation
— energy balance
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Glands

- endocrine~ductless  ~ €xocrine

— lack ducts — have ducts

— release hormones — more numerous
into surrounding — secrete products
tissue onto skin or into

— rich vascular and body cavities
lymphatic drainage — examples

* mucous, sweat, oil,
salivary, liver
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Magjor Endocrine Glands

= pituitary

= thyroid

- parathyroid

= hypothalamus (neuroendocrine)
- adrenal

= pineal

=~ thymus

=~ pancreas

=~ gonads
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Magjor Endocrine Glands (fig 17.4)
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Hormone Chemical Groups

= two group classification
=~ amino acid-based
= steroids
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Hormone Chemical Groups

~amino acid-based
— majority of hormones

— molecule size varies
« simple to long polymers
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Hormone Chemical Groups

= steroids
— synthesized from cholesterol

— examples
« only gonadal and adrenocortical hormones
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Target Cell

= cell capable of responding to a hormone

because it bears receptors to which a
hormone can bind
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M echanisms of Hormone Action

- alter cell activity

= cellular processes
—increase or decrease in rate

= response
— dependent on target cell type
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M echanisms of Hormone Receptor
Binding
-~ amino acid-based hormones

— G proteins (regulatory molecules)

= second messenger systems
— steroids with gene activation
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Target Cells

=~ respond to a hormone

- bear receptors

-~ changed by a hormone via stimulus
- five ways
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Target Cell Specificity Response ~
Hormone-Receptor Binding

= protein receptors
— specific
— location
« target cell PM
« interior
— response

« hormone binding
— performance
» preprogrammed function

- *hormones ~molecular triggers
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Target Cells

- five ways
— change in MP or electrical state
— enzyme synthesis
— enzyme activation or inhibition
— secretory activity
— gene activation
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Target Cell Activation

- three dependent factors (=)
— blood levels (hormonal)
— # of receptors (hormone)
— affinity (strength) of H-R bond
- crucial 1st step
— H-R binding
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Target Cell Phenomena

= up-regulation

— formation of additional receptors

—| blood hormonal levels

— greater target cell response to stimulation
-~ down-regulation

— prolonged [high hormone] desensitization

— loss of hormonal receptors

— less target cell response to stimulation
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Half-Life

= persistence of hormone (blood)
= brief
— a fraction of a minute ~ 30 min
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Target Cell Phenomena

- # and affinity of other receptors
—respond to other hormones

— example
 progesterone
— induces estrogen receptor loss (uterus)
— antagonizes estrogen’s effects
* estrogen
— cause progesterone receptor production (same cells)
— enhances response to progesterone
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Time and Hormonal Effects

- target cell reponse varies
- almost immediately

= hours to days (steroids)

— inactive form (pro-hormone)
« secreted
« activated by target cell

« example
— testosterone
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Hormonal | nactivation and Removal

- effects exerted at low [hormonal]
— indicative
« rate of release
« speed of inactivation and removal
— rapid enzymatic degradation
» target cells
» some hormones
— kidney & liver enzyme removal
» product excretion [urine (primarily) or feces]
» most hormones
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Duration of Hormone Action

= limited
— 20 min to several hours
- effects
— disappear rapidly
« with decreasing blood levels

— persist for hours
« after low levels reached
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Hormone Synthesis and Release

-~ regulated by negative feedback system
= internal or external stimulus
— triggers hormone secretion

~ | hormone levels — target organ
effects— | hormone release
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Feedback Mechanisms (fig 1.4)
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Negative vs. Positive
Feedback Mechanisms

-~ negative feedback
- original stimulus
— contributes to homeostasis
— ex. glucose blood levels
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Negative Feedback (fig 1.5)
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Negative vs. Positive
Feedback Mechanisms

- positive feedback
— | initial stimulus
— enhances hormonal response
— rarely contributes to homeostasis
— ex. blood clotting
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