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• Overall functions

– Regulate organic metabolism & H2O & electrolyte balance

– Induce adaptive changes to help body cope with stressful situations

– Promote smooth, sequential growth & development

– Control reproduction

– Regulate red blood cell production

– Along with autonomic nervous system, control & integrate both 
circulation & digestion/absorption of food

Endocrine System
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Endocrine System
• Consists of ductless endocrine glands scattered throughout body
• Glands secrete hormones travel through blood to target cells

– Target cells have receptors for binding with specific hormone
– Regulates or directs particular function

• Two hormone categories based on solubility
1) Hydrophilic
• Peptide hormones
• Catecholamines (dopamine, epinephrine, norepinephrine)

2) Lipophilic
• Steroid hormones
• Thyroid hormone
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Classic Categories of Hormones
1) steroids -high affinity receptors in cytosol or within nuclear genome

estrogens/vitamin D3 within nuclear genome

2) polypeptides -high affinity membrane receptors*

3) amino acid-high affinity membrane receptors; nuclear genome
thyroxine or triiodothyronimine within nuclear genome

4) fatty acid derived compounds**

*polypeptides-permeability problem: from extracellular space to blood vessel
overcome by diffusing through fenestrated (thinning or opening of walls)
of capillaries

**exclusive products of endocrine glands except #4

Similarities of classical endocrine hormones & neurotransmitters:
1) epinephrine: hormone of adrenal medulla

2) norepinephrine: major neurotransmitter

Similarity in chemical structures & overlap in activities
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Pheromone: volatile, odorous substances which are released by one animal & detected by 
another individual of “same species”, causing some sort of physiological reaction leading
to a relatively specific behavior modification

Two classifications
1) signaler (releaser): elicits a prompt behavioral reaction

e.g. sexual attractant 

2) primer: elicits a slower effect
e.g. alteration of endocrine or reproductive systems

Transmission
1) aerial: volatile aliphatic substance
2) aquatic: hydrophilic substance

African civet: dog-like
silk worm moths

ketone secreted by perianal glands male detect female 11 km away

Figure 2.5  Examples of invertebrate & vertebrate pheromones

sexual attractants

bombykol civetone
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Figure 2.6  Methods of hormone delivery
Modified from [12]
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Figure 2.9 Steroid hormone sulfation and glucuronide formation.

• Regulates hormone secretion by another endocrine gland
• Stimulates & maintains their endocrine target tissues

e.g.
– Thyroid-stimulating hormone (TSH) secreted from anterior    

pituitary stimulates thyroid hormone secretion by thyroid gland
– Maintains structural integrity of thyroid gland

Tropic Hormones


