Table 7-1

TABLE 7-1

Synthesis and storage
Release from parent cell
Transport in blood
Half-life

Location of receptor

Response to receptor-
ligand binding

General target
response

Examples

PEPTIDE HORMONES

Made in advance;
stored in secretory
vesicles

Exocytosis

Dissolved in plasma

Short

Cell membrane

Activation of second
messenger systems;
may activate genes

Modification of existing
proteins and induction
of new protein synthesis

Insulin, parathyroid
hormone
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STEROID HORMONES

Synthesized on demand
from precursors

Simple diffusion

Bound to carrier
proteins

Long

Cytoplasm or nucleus;
some have membrane
receptors also

Activation of genes
for transcription and
translation; may have
nongenomic actions

Induction of new pro-
tein synthesis

Estrogen, androgens,
cortisol

Comparison of Peptide, Steroid, and Amino Acid-Derived Hormones

r— TYROSINE DERIVATIVES ————

Catecholamines

Made in advance;
stored in secretory
vesicles

Exocytosis

Dissolved in plasma

Short

Cell membrane

Activation of second
messenger systems

Modification of ex-
isting proteins

Epinephrine, norepi-
nephrine

Thyroid Hormones

Made in advance;
precursor stored in
secretory vesicles

Simple diffusion

Bound to carrier
proteins

Long

Nucleus

Activation of genes
for transcription
and translation

Induction of new
protein synthesis

Thyroxine (T,)



Figure 7-4

(a)
processesto Signal
Preprohormone > Hormone + Other peptides + sequence
e
N O § N N 3 N N > 000000 + LM +
PreproTRH (242 amino acids) 6 TRH
(3 amino acids each)
(b)
processes to . ; Other peptide
Prohormone > Active hormone(s) + fragments
u_w > Q_J H 0-—) + Q—_—J
Pro-opiomelanocortin ACTH ylipotropin B endorphin Fragment
(c)

Proinsulin
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Insulin C-peptide




Figure 7-5
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KEY

TK = Tyrosine kinase

AE = Amplifier enzyme

G = G protein

Copyright © 2010 Pearson Education, Inc.



Figure 7-6, overview
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Figure 7-7, overview

~Steroid
hormone

Blood ;
vessel 7~

Cell surface receptor Most hydrophobic steroids are bound to
plasma protein carriers. Only unbound
hormones can diffuse into the target cell.

Steroid hormone receptors are in the
cytoplasm or nucleus.

Nucleus

Cytoplasmic >y Some steroid hormones also bind to
membrane receptors that use second
messenger systems to create rapid
cellular responses.

DNA
The receptor-hormone complex binds to

5> receptor Nuclear
o receptor
Interstitial \
fluid

Endoplasmic
reticulum

DNA and activates or represses one or
more genes.

Cell —
membrane

Transcription
produces mRNA

New
proteins

Translation produces new proteins
for cell processes.

Activated genes create new mRNA that
moves back to the cytoplasm.
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Figure 7-8, overview
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Thyroid hormones

Thyroxine (Tetraiodothyronine, T4)

I I H H 5
el
HO o) c|:—c|:—N\
| H ¢ i

Triiodothyronine (T3)




Figure 7-9
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Figure 7-10
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Figure 7-11, overview

HYPOTHALAMUS

Infundibulum is the stalk
that connects the pituitary
to the brain.

Posterior pituitary is an
extension of the neural
tissue.

Sphenoid bone

ANTERIOR «— > POSTERIOR Anterior pituitary is a
true endocrine gland of

epithelial origin.
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Figure 7-12, overview

HYPOTHALAMUS

Hormone is made and
packaged in cell body
of neuron.

Vesicles are transported
down the cell.

Vesicles containing
hormone are stored in
posterior pituitary.

POSTERIOR PITUITARY

Vein

Hormones are released
into blood.
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Figure 7-13
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Figure 7-14

Long-loop negative feedback
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Figure 7-15

Long-loop negative feedback
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Figure 7-16, overview

Neurons synthesizing
trophic hormones release
them into capillaries of
the portal system.

Capillary bed
) <— Artery

Portal vessels carry the
trophic hormones directly
to the anterior pituitary.

POSTERIOR PITUITARY
Endocrine cells release
their hormones into the Capillary bed
second set of capillaries
for distribution to the
rest of the body. ANTERIOR PITUITARY

Veins
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Figure 7-17
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Figure 7-19
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Figure 7-22, overview
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