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Target cell

Hormones

©2016 Pearson Education, Inc.

Target cells

Local mediators

(a) The general flow of information during cell signaling
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RECEPTION
Binding of epinephrine to G protein-coupled receptor

TRANSDUCTION
Inactive G protein

Active G protein

1

Inactive adenylyl cyclase
Active adenylyl cyclase

molecule

102 molecules.

102 molecules.

ATP
Cyclic AMP 10* molecules
Inactive protein kinase A
Active protein kinase A 10* molecules
Inactive phosphorylase kinase
Active phosphorylase kinase 10° molecules.

Inactive glycogen phosphorylase

Active glycogen phosphorylase | 10° molecules.
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kinases or other

activated
intermediates Changes in
gene expression
Lpehen NUCLEUS

(c) Receptor kinase (d) Nuclear receptor
(example: receptor

tyrosine kinase)

© Resting state: Receptor not bound to ligand; @) Ligand binds recaptor; the receptor binds
Gals bound to GDP and associated with Gy aG protein; Gy releases GDP and acquires GTP.
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© G and Ggysubunits
Soparas,

2

@ subunits recombine to form an
inactive G protein.




© Intho absence of acetylcholine (Ach), a G protein associated
With the muscarinic Ach receptor s bound o G

© Binding of Ach results in activation of the G protein. The gy
subunit interacts with a K- ion channel, causing it o open.
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@ Protein kinase A is compased of two catalytic and two reguistory
Slbunite Theregultory supunts It he atelyle subnts n he
“beance of cAlP
Roguitory
cubuni
cataytc
- subunits
Binding
s
Regulatory- Reg. cat
subunk
a8
289
e \j
@ yclc AMP actvates proein kinase A by bindingtoth reguatory
Sbunis, aling th recelatory suante o changs contormasion
© The catalytic subunits datach. They are now activated and can
Promboriies trget rstolm e ook
5 g
Ie
. @
© 2016 Pearson Education, Inc. "

2016 Pesrson Edcaton, e 8
Table 23
Regulated Function TargetTissues  Hormone
Glycogen degradation  Muscle, liver Epinephrine
Fatty acid production Adipose Epinephrine
Heart rate, blood Cardiovascular Epinephrine
pressure
Water reabsorption Kidney Antidiuretic hormone
Bone resorption Bone Parathyroid hormone
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Regulated Function

Platelet activation
Muscle contraction
Insulin secretion

Amylase secretion

Glycogen degradation

Antibody productio

n

Target Tissues
Blood platelets
Smooth muscle
Pancreas, endocrine
Pancreas, exocrine
Liver

B lymphocytes

Messenger
Thrombin
Acetylcholine
Acetylcholine
Acetylcholine
Antidiuretic hormone

Foreign antigens
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(a) Structure of the epidermal
growth factor (EGF) receptor
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(b) Activation of the EGF receptor

{c) Molecular model of activated EGF receptor
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@ cCalmodulin binds a2+
four calcium ions
Calmodulin
Ca2+ Calcium-
calmodulin
complex
@ Calmodulin changes
conformation, resulting
in an active complex
Target 0 0
protein 4-/
© The two globular
“hands” of the complex
wrap around a binding
site on a target protein
Calmodulin-
binding site
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Increased heart rate
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Chemical Classification  Example Regulated Function
Endocrine Hormones
Amino acid derivatives Epinephrine (adrenaline] and norepinephrine  Stress responses: regulation of heart rate and blood pressure;
(both derived from tyrosine) release of glucose and fatty acids from storage sites
Thyroxine (derived from tyrosine) Regulation of metabolic rate
Peptides Antidiuretic hormone (vasopressin Regulation of body water and blood pressure
Hypothalamic hormones releasing factors)  Regulation of tropic hormone release from pituitary gland
Proteins Anterior pituitary hormones Regulation of other endocrine systems
Steroids Sex hormones (androgens and estrogens)  Development and control of reproductive capacity and
secondary sexual characteristics
Corticosteroids Stress responses; control of blood electrolytes
Paracrine Hormones
Amino acid derivative Histamine Local responses to allergens, stress and injury
Arachidonic acid derivatives _Prostaglandins Local responses to stress and injury
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