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Regulation of signaling: endocrine

Source: gland Distribution: blood stream Non-target organ
* No contribution to ¢ Universal — almost e Metabolism
specificity of target * Importance of dilution

* Synthesis/secretion
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Target cell

» Receptor: source of specificity
* Responsiveness:
Number of receptors ‘
Downstream pathways
Other ligands
Metabolism of ligand/receptor
All often regulated by ligand

Regulation of signaling: paracrine

Source: adjacent cell Target cell
* Major determinant of target * Receptor:
* Synthesis/secretion Specificity and sensitivity

Diffusion barrier
Determinant of gradient
* Induced inhibitory pathways,
ligands, and binding proteins

Distribution: matrix

¢ Diffusion distance ‘
* Binding proteins: BMP, IGF
* Proteases

* Matrix components
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Environment
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Cell Circulation
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Agonist drug or
endogenous ligand

Nucleus
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Dual binding

Dimeric ligand sites on ligand

Ligand

Receptor \

Ligand

Receptor



Messenger: First /Second Third Fourth

Function: sensor mediator effector transcription factor

Molecule:  (receptor) (small diffusible) (kinase) (DNA-binding protein)
[/

H1 =9»|R1 | === DAG == PKC
H2 =»>(R2 | === cAMP == PKA
H3 =9»|R3 | === Ca2* == CaMK

Phosphorylation
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Cytoplasm



DNA-binding proteins
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Magnicellular Neuron

Location: SON, PVH
(AVP, OXY)

Vasopressin
/ and oxytocin

Kidney, Uterus,
Mammary Gland

Parvicellular
Hypophyseotropic Neuron

Hypothalamic
Projection Neuron

Location: PeVH, PVH Location: PVH

(TRH, CRH, (AVP, OXY)
Somatostatin) LHA

Arc (MCH, ORX)
(GHRH, GnRH, Arc

Dopamine) (POMC, AgRP)

Hypothalamus

Releasing
factors

Neuronal targets
(e.g., sympathetic

preganglionic neuron
in spinal cord) ]

Trophic hormones
(ACTH, TSH, GH,
LH, FSH, Prolactin)

Anterior

Pituitary Gland Neuronal Targets
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Paraventricular Nucleus Arcuate Nucleus

Magnicellular Division Acetylcholine
Angiotensin Il y-Aminobutyric acid (GABA)
Cholecystokinin (CCK) Agouti-related peptide (AgRP)
Dynorphins Cocaine- and amphetamine-regulated
Nitric oxide (NO) transcript (CART)
Oxytocin Dopamine
Vasopressin (AVP) Ll

) o Endocannabinoids
Parvicellular Divisions Enkephalins
y-Aminobutyric acid (GABA) Galanin
Angiotensin || Galanin-like peptide (GALP)
Atrial natriuretic factor (ANF) Glutamate
Bombesin-like peptides Gonadotropin-releasing hormone (GnRH)
Cholecystokinin (CCK) Growth hormone-releasing hormone (GHRH)
Corticotropin-releasing hormone  Kisspeptins
(CRH) Melanocortins (ACTH, a-MSH, B-MSH, y-MSH)
Dopamine Neurokinin B (NKB)
Endocannabinoids Neuromedin U
Enkephalins Neuropeptide Y (NPY)
Galanin Neurotensin
Glutamate Nociceptin/orphanin FQ (OFQ)
Interleukin-1 (IL-1) Opioids (B-endorphin) peptides
Neuropeptide Y (NPY) Pancreatic polypeptide
Neurotensin Prolactin
Nitric oxide (NO) Pro-opiomelanocortin
RFamide-related peptides Pyro-glutamyl-RFamide peptide (QRFP)
(RFRP) Somatostatin
Somatostatin Substance P
Thyrotropin-releasing hormone
(TRH)

Vasopressin (AVP)
Vasoactive intestinal peptide
(VIP)



