
&RS\ULJKW���2004 Pearson Education, Inc., publishing as Benjamin Cummings&RS\ULJKW���2004 Pearson Education, Inc., publishing as Benjamin Cummings

Dee Unglaub Silverthorn, Ph.D.

HUMAN PHYSIOLOGY

PowerPoint� Lecture Slide Presentation by
Dr. Howard D. Booth, Professor of Biology, Eastern Michigan University

AN INTEGRATED APPROACH

T H I R D  E D I T I O N

The Endocrine System

#Anatomy
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Endocrine glands versus Exocrine glands

� Exocrine glands: 

ڹ produce non-hormonal substances and have ducts to 
transport them to their final destination

ڹ Swaet and Sliva

� Endocrine glands: 

 produce hormones and are lack ducts. They releaseڹ
their hormones into blood

ڹ Insulin, adrenalin
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Hormones

Target most body cells producing diverse effects 
and their control include:

� Reproduction
� Growth and Development
� Maintenance of Electrolyte, Water and Nutrient

Balance of the Blood
� Regulation of Cellular metabolism and energy balance
� Mobilization of body defence

Autocrines Paracrines Phermones
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ض Made in gland(s) or cells

ض Transported by blood

ض Distant target tissue receptors

ض Exert their effect at very low conc.

ض Activates physiological response

ض Have receptors

ض Must be terminated

Characteristics of Hormones
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Chemistry of Hormones

� Amino acid based
Vary from simple amino acid derivatives (thyroxine) to 

peptides to proteins
� Steroids

Synthesized from cholesterol
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Summary of the Endocrine System
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Summary of the Endocrine System Cont.
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Summary of the Endocrine System Cont.
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PRIMARY ENDOCRINE ORGANS

� Hypothalamus and pituitary gland
� Pineal gland
� Thyroid gland and parathyroid glands
� Thymus
� Adrenal glands
� Pancreas
� Gonads

Major endocrine organs 
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Hypothalamus and Pituitary Gland

� Hypothalamus in brain

� Pituitary gland 
� Anterior lobe
� Posterior lobe

� Infundibulum
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Hypothalamus & Pituitary Gland
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Pituitary gland anatomy
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Neural Connection to Posterior Pituitary
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Hormones of Posterior Pituitary

� Antidiuretic Hormone (ADH or 

vasopressin)
� Paraventricular nucleus
� Water balance and osmolarity

� Oxytocin
� Supraoptic nucleus
� milk ejection
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Blood Connection to Anterior Pituitary

Portal vessels- link 
two capillary beds

In capillaries is 
where exchange 
occurs between 
blood and tissue



&RS\ULJKW���2004 Pearson Education, Inc., publishing as Benjamin Cummings

Tropic Hormones

Affect release of another hormone

� Releasing hormones
� Inhibiting hormones
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Pineal Gland

� Glandular tissue in brain
� Secretes melatonin

� Function unknown

� May be involved in circadian rhythms body clock (A 

circadian rhythm is a roughly-24-hour cycle in the 

physiological processes of living beings)

� Influences the antioxidant activity
� Other roles need research: SAAD & sexual behavior
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Pineal Gland and Melatonin
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Thyroid and Parathyroid Glands
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Hormones of the Thyroid Gland

� Two thyroid hormones
� T4, tetraiodothyronine

� T3, triiodothyronine

� Regulate metabolism

� Calcitonin
� Regulates calcium levels in blood
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Parathyroid Hormone (PTH)

Regulates calcium levels in blood
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Thymus

An organ located in the upper

anterior portion of the chest

cavity just behind the sternum

� Secretes thymosin
� Regulates T cell function
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Adrenal Glands
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Hormones of the Adrenal Gland: 
Adrenocorticoids

1. Mineralocorticoids (aldosterone)
� secreted from zonae glomerulosa
� regulates sodium and potassium levels

2. Glucocorticoids (cortisol)
� secreted from zonae fasciculata and reticularis
� regulates body͛s response to stress
� regulates metabolism

3. Sex hormones (androgens)
� secreted from zonae fasciculata and reticularis
� regulate reproductive function
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Adrenal Medulla

�Secretory cells = Chromaffin cells
� 80% epinephrine

� 20% norepinephrine

� <1% dopamine

�Under neural control
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Anatomy of the Pancreas



&RS\ULJKW���2004 Pearson Education, Inc., publishing as Benjamin Cummings

Exocrine Pancreas

Acinar and duct cells secrete fluid 

and enzymes into digestive tract
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Endocrine Pancreas

Islets of Langerhans
� Alpha cells - glucagon

� Beta cells - insulin

� Delta cells - somatostatin

� F cells - pancreatic polypeptide
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Gonads
� Male - testes

� Testosterone

� Androstenedione

� Female - ovaries
� Estradiol

� Progesterone

� Placenta of pregnant female

� estrogens and progesterone
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II. Secondary Endocrine Organs
� Heart - atrial natriuretic peptide (ANP)

� Kidneys - Erythropoietin

� GI tract - several
� Cholecystokinin (CCK)
� Secretin
� Gastrin

� Liver - insulin-like growth factors (somatomedins)

� Skin & Kidneys - calcitriol
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PROTEIN AND POLYPEPTIDE HORMONES: 
SYNTHESIS AND RELEASE
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Peptide hormone processing
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Protein and Polypeptide Hormone Receptors

� Surface receptor
� Hormone binds
� Transduction
� Enzyme activation
� Open channels
� Second messenger 

systems
� Synthesis



&RS\ULJKW���2004 Pearson Education, Inc., publishing as Benjamin Cummings

Steroid Hormones: Structure and Action

� From cholesterol, lipophilic, enter target cell, 

� Cytoplasmic or nuclear receptors (mostly)

� Activate DNA for protein synthesis

� Slower acting, longer half-life

� Examples: cortisol, estrogen & testosterone
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Steroid hormones are derived from cholesterol
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Steroid hormone action
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Amine Hormone Structures and Functions

� Made of 1-2 amino acids
� Receptors

� Surface
� Intracellular

� Small size, OH group
� Benzine ring
� Examples

� Thyroxin
� Epinephrine
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Amine Hormone Structures and Functions
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Comparison of Peptide, Steroid, and Amine Hormones
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Endocrine Reflex Pathways: Overview

�Stimulus

�Afferent signal

� Integration

�Efferent signal (the hormone)

�Physiological action

�Negative feedback
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A simple endocrine reflex: Parathyroid  hormone
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Negative Feedback Loops
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Endocrine Reflex Pathways: multiple stimuli
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Example of Negative Feedback Control: 
Thyroid Hormones



&RS\ULJKW���2004 Pearson Education, Inc., publishing as Benjamin Cummings

Negative Feedback Controls
Long & Short Loop Reflexes
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Tropic Hormones

Affect release of another hormone

� Releasing hormones
� Inhibiting hormones
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Common Tropic Hormone Pathway

1. Hypothalamus secretes releasing or inhibiting hormone into 
capillary bed

2. Blood with tropic hormones enters portal vein

3. Hypothalamic tropic hormones access anterior pituitary 
secretory cells through capillary beds

4. Alter release of anterior pituitary tropic hormones

5. Anterior pituitary tropic hormones enter bloodstream  in 
same capillary bed

6. Travel to distant endocrine gland to trigger release of 
hormone
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Control of Hypothalamic Tropic Hormone Release

�Neural input

�Hormonal - negative feedback

�Circadian rhythm
� Suprachiasmatic Nucleus of Hypothalamus
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Neurohormones
secreted into the Blood by Neurons

� Adrenal Medullaʹcatecholamines
� Hypothalamus to:

�Anterior pituitary
� Trophic Hs
� Growth H.
� Prolactin

�Posterior pituitary
� Vasopressin
� Oxytocin
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Neurohormones
secreted into the Blood by Neurons
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The hypothalamic-hypophyseal portal system
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Endocrine Control

� Three Levels of IntegrationThree Levels of Integration

� Hypothalamic stimulationʹfrom CNS 

� Pituitary stimulationʹfrom hypothalamic trophic Hs

� Endocrine gland stimulationʹfrom pituitary trophic Hs
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Endocrine Control: Three Levels of Integration
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Multiple Stimuli for Hormone Release: 
Nervous & Endocrine
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Multiple Hormones Can Target a Cell/Tissue

�Growth H
�Somatomedins
�Thyroxin

� All have receptors on many 
tissues

� Stimulate pathways for 
growth
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Hormone Interactions

�Antagonism

�Additive

�Synergism

�Permissiveness
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Antagonism

Effects of two hormones oppose each 
other

Example: insulin and glucagon on blood 
glucose
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Additive

Effects of two hormones favor each 

other and sum
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Synergism

effects of two hormones favor each other but 
the net effect exceeds the sum of individual 

effects

Example: Glucagon, cortisol, and 
epinephrine on blood glucose
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Synergism
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Permissiveness

One hormone needed for another to exert its effects

Example 1: Thyroid hormones cause expression of 
adrenergic receptors in bronchiolar smooth muscle

Example 2: Estrogen causes expression of progesterone 
receptors in uterus
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Pathologies

� Exogenous medication
� Replaces & exceeds normal
� Cause atrophy of gland

� Hypersecretion: too much
� Tumors or cancer
� Grave's disease- thyroxin (T4)

� Hyposecretion:  too little
� Goiter ʹ thyroxin (T4)
� Diabetes ʹ insulin
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Pathologies: Over or Under Production
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Pathologies: Over or Under Production
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Pathologies: Over or Under Production
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Pathologies: Over or Under Production
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Pathologies: Over or Under Production
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Pathologies: Over or Under Production


