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Autocrine & Paracrine Regulators

Table 11.9 Examples of Autocrine and Paracrine Regulators

Autocrine or Paracrine Regulator

Major Sites of Production

Major Actions

Insulin-like growth factors di Many organs, particularly the liver and cartilages
Nitric oxide Endothelium of blood vessels; neurons; macrophages
Endathelins Endothelium of blood vessels; other organs
Platelet-derived growth factor Platelets; macrophages; vaseular smoath muscle eells

Epidermal growth factors
Neurotrophins

Bradykinin

Interleukins (cyokines)
Prostaglandins
TNFa (tumor necrosis factor alpha)

Epidermal tissues

Schwann cells; neurons
Endothelium of blood vessels
Macrophages: lymphocytes
Many tissues

Growth and cell division
Dilation of blood vessels; neural messenger; antibacterial agent

Constriction of blood vessels; other effects

Cell division within blaod vessels

Cell division in wound healing
Regeneration of peripheral nerves
Dilation of blood vessels
Regulatien of immune system
Wide variety (see text)

receptars

messtnger  capillary  remote Lisat

Macrophages; adipocytes Wide variety
L secretion endoering secretion
chemacal chemical chermical target eells in
mesienges messenger

basement membrane 8




Classification of Receptors

1. INTRACELLULAR RECEPTORS (for lipid-soluble messengers)

Function in the nucleus as transcription factors to alter the rate of
transcription of particular genes.

2. PLASMA-MEMBRANE RECEPTORS (for lipid-insoluble messengers)
A. Receptors that themselves function as ion channels.
B. Receptors that themselves function as enzymes.
C. Receptors that are bound to and activate cytoplasmic JAK kinases.
D. Receptors that activate G proteins, which in turn act upon effector
proteins —either ion channels or enzymes — in the plasma membrane.

Intracellular Receptors
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Plasma-Membrane Receptors
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Plasma-Membrane Receptors
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Plasma-Membrane Receptors
G Proteins
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Plasma-Membrane Receptors

G Proteins
Phospholipase C - IP3 & DAG
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Heterotrimeric G Proteins

Y many peptides Phospholipase C T InsP3, diacylglycerol, Ca*
Phosphalipase A,
| _ K* channels
Acetylcholine, epinephrine Phospholipase CB Membrane polarization
1 1 InsP3, diacylglycerol, Ca*™

r_&mmmm of each class of & subunit; more than 20 distinct @ subunits have been identified.
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G Protein Cycle
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Second Messengers

Table 5-5  Reference Table of Important Second Messengers

Substance

Arachidonic acid

Calcium

Cyelic AMI (cAMD)

Cyelic GMI" (eGMT")

Diacylglycerol (DAG)

Source

Converted into cicosanoids by cytoplasmic enzymes

Enters cell through plasma membrane ion channels
or is released from endoplasmic reticulum

A G protein activates plasma membrane adenylyl
cyelase, which cartalyzes the formation of cAMD from
ATP

Generated from guanosine triphosphare in a reaction
catalyzed by a plasma membrane recepror wich

guanylyl cyclase activity

A G protein activates plasma membrane

Effects

Eicosanoids exert paracrine and autocrine
effects, such as smooth muscle relaxation

Activates calmodulin and other caleium-
binding proteins; caleium-calmodulin
activates calmodulin-dependent protein
kinases. Also activates protein kinase C

Activates cAMP-dependent protein kinase
(protein kinase A)

Activates cGMP-dependent protein kinase
(protein kinase G)

Activates protein kinase C

Inositol trisphosphate (1P;)

phospholipase C, which catalyzes the generation
of DAG and IP; from plasma membrane
phospharidylinositol bisphosphare (PIP,)

See DAG above Releases calcium from endoplasmic reticulum
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Recentor A specific protein in either the plasma membrane or interior of a target cell with
p which a chemical messenger combines.
e The ability of a receptor to bind only one type or a limited number of
Specificity .
structurally related types of chemical messengers.
The degree to which receptors are occupied by a messengers.If all are occupied,
Saturation the receptors are fully saturated; if half are occupied, the saturation is 50 percent,
and so on.
Affinity The strength with a chemical messenger binds to its receptor.
Competition | The ability of different molecules very similar in structure to its receptor.
A molecule that competes for a receptor with a chemical messenger normally
Antagonist present in the body. The antagonist binds to the receptor but does not trigger the
cell’s response.
Agonist A chemical messenger that binds to a receptor and triggers the cell’s response;
9 often refers to a drug that mimics a normal messenger’s action.
Down- A decrease in the total number of target-cell receptors for a given messenger in
regulation response to chronic high extracellular concentration of the messenger.
Up-regulation An increase in the total number of target-cell receptors for a given messenger in
p-reg response to a chronic low extracellular concentration of the messenger.
. The increased responsiveness of a target cell to a given messenger, resulting
Supersensitivity | fom up-regulation. 2
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