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Some Hormone-induced Cellular Responses Mediated by Cyclic AMP

Hormone

Thyroid-stimulating hormone

(TSH)

Adrenocorticotropic hormone

(ACTH)

Luteinizing hormone (LH)

Adrenaline

Noradrenalin, Adrenaline

Parathormone
Glucagon
Vasopressin

Adrenaline, ACTH, glucagon, TSH Fat

Target Tissue
Thyroid gland

Major Response
thyroid hormone synthesis

and secretion

Adrenal cortex

Ovary
Muscle
Heart

cortisol secretion

progesterone secretion
glycogen breakdown
increase in heart rate and force

of contraction

Bone
Liver
Kidney

bone resorption
glycogen breakdown
water resorption

triglyceride breakdown

Some Cellular Responses Mediated by G-Protein-linked Receptors Coupled to the
Inositol-Phospholipid Signaling Pathway

Signaling Molecule

Vasopressin
Acetylcholine
Acetylcholine
Antigen
Thrombin

Target Tissue
Liver

Pancreas
Smooth muscle
Mast cells
Blood platelets

Major Response

glycogen breakdown
amylase secretion
contraction
histamine secretion
thrombin

Endocrine disorders associated with mutation of serpentine receptors

Mutated protein

Gain of function
LH receptors
TSH receptor

PTH receptor

Calcium receptor
Loss of function
LH receptor
FSH rceptor

GHRH

TSH receptor
TRH receptor
ACTH
Vasopressin
Calcium receptor

Disorder

Familiar male prococious puberty
Non-autoimmune hereditary
hyperthyroidism

Hyperfuncioning thyroid adenoma
Jansen metaphysal chondrodysplasia

Hypoparathyroidism

Male pseudohermafroditism
Hypergonadotrophic ovarian
dysgenesis

Laron dwarfism

Congenital hypothyroidism

Congenital hypothyroidism

Familial ACTH resistance
Nephrogenic diabetes insipidus
Familial hypocalciuric hypercalcaemia
Neonatal severe hyperparathyroidism

Type of mutation

Autosomal dominant
Autosomal dominant

Somatic
Autosomal dominant

Autosomal dominant

Autosomal recessive
Autosomal recessive

Autosomal recessive
Autosomal recessive
Autosomal recessive
Autosomal recessive
X-linked

Autosomal dominant
Autosomal recessive




INOSITOL-PHOSPHATE DEPENDENT SIGNALLING

Substance

Receptor

Transduction

Acetylcholin
Catechoamines
Serotonin
Histamin
Adenosin
Purines

EAMA
Vasopressin
Oxytocin
Cholecystokinin
Melanin
Angiotensin
Bradykinin
Tachykinins
Bombesin
Endothelin

Prostanoids

Leukotriens

PAF
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c-AMP DEPENDENT SIGNALLING

Substance Receptor Transduction
Catecholamines ® bi2s
Serotonin ® 5-HTs567
Dopamin ® Di(D1a),Ds(D1g)
Histamin ® H
Adenosinn ® A2AA2B Gs ® A cAMP
Vasopressin ® V2
VIP ® VIP12,GRF
Prostanoidy ® EP2,EP4
Octopamin ® OAn,0OAs
CGRP ® CGRPR
Substance Receptor Transduction
Acetylcholin ® M, ,M4
Catecholamines ®  aza2s2c2D
Serotonin ® 5-HT1a 1B1D.1E.1F
Dopamin ® D, ,D3,D4
GABA ® GABAg,
Adenosinn ® ALAs
Purines ® P1, P2t
EAMK ® MGlUz,3,4,6,7,8
Opioides ® md,k EHY L@ EAIE
Somatostatin ® SSTr3.4
Melanin ® ML1a, 18
Intereleukines ® IL8A,IL8s
Chemokines ® CCCKuipzgz
Protease ® PAR:
NPY ® Y1,Y2,Y3
Galanin ® Gal
Prostanoids ® EP3
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activate an adenylyl cyclase
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each activated adenylyl
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many cAMP molecules

cAMP molecules
activate A-kinase
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Same ligand can bind to different receptors

ACh(N) ACh(M)
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