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FIGURE 23-7 The major endocrine glands. The glands are shaded
dark pink.
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Sensory input from environment

Central nervous system

FIGURE 23-8 The major endocrine systems and their target
tissues. Signals originating in the central nervous system (top)
pass via a series of relays to the ultimate target tissues (bottom).

Neuroendocrine In addition to the systems shown, the thymus, pineal gland,
origins of and groups of cells in the gastrointestinal tract also secrete
signals Hyput]:alamus_ ) hormones, Dashed lines represent neuronal connections.
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Oxytocin Reflex

Works BEFORE or DURING feed
to make milk FLOW

For milk ejection
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Testes
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— A. LIpophilic hormones
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Prepares uterus
for pregnancy

Promotes implantation
of fertilized eqg

Uterus

Stimulates proliferation
of endometrium

Uterus and other organs
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Sexual differentiation
to male phenotype

Formation of ejaculate

Spermatogenesis

Actions

Maintenance of
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Development of
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Menstrual cycle
Bone development}

Development of
secondary female
sex characteristics
e.g., fat distribution,
breasts, body hairt

Development of
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sex characteristics
e.g., skeleton,
muscles, body hair {

Protein synthesis t
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(a) The thyroid gland is a butterfly-
shaped gland, located just
below the larynx.

Thyroid gland
(b) Section of thyroid gland

Trachea

Thyroid <
follicle

connective
tissue
C cells secrete SNAIAAYZC AN o 77 Capillary
calcitonin. s » =X
Follicular cells secrete Colloid is a
thyroid hormone. glycoprotein.
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Metabolic Regulation 121

— A. Principles of hormone action
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— B. Examples of peptide hormones and proteochormones

Hypothalamus Pituitary Thyro’gropin
Thyroliberin secretion f
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-\I
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((K; EL:L'___{E:‘E}__E’;'F L

A chain 21 AA uptake by cells 1
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- Blood glucose |
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— B. Hormonal regulation of glucose metabolism in the liver
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— A. Gluconeogenesis
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— B. Glycogen balance
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— A. Regulation of carbohydrate metabolism
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— B. Effects of insulin deficiency

Muscle and
other insulin-
dependent tissues
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- A. Fat metabolism
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— A. Protein metabolism: overview
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