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Hormone Activity

 Hormones affect only specific target tissues with 

specific receptors

 Receptors are dynamic and constantly synthesized 

and broken down

 Down-regulation- decrease in receptor number or 

response may be due to internalization of receptors

 Up-regulation- increase in receptor number or activity,

may be due to externalization of receptors or synthesis of 

new receptors.
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Effects of [Hormone] on Tissue Response

 Priming effect (upregulation):

 Increase number of receptors formed on target cells in 

response to particular hormone.

 Greater response by the target cell.

 Desensitization (downregulation):

 Prolonged exposure to high [polypeptide hormone].

 Subsequent exposure to the same [hormone] 

produces less response.

 Decrease in number of receptors on target cells.

 Insulin in adipose cells.

 Pulsatile secretion may prevent downregulation.
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Effects of hormone concentration on 

Tissue Response

 [Hormone] in blood reflects the rate of secretion.

 Half-life: 

 Time required for the blood [hormone] to be reduced to 
½ reference level.

 Minutes to days.

 Normal tissue responses are produced only when 
[hormone] are present within physiological range.

 Varying [hormone] within normal, physiological range 
can affect the responsiveness of target cells.
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Mechanisms of Hormone Action

 Hormones of same chemical class have similar mechanisms 
of action.

 Similarities include:

 Location of cellular receptor proteins depends on the 
chemical nature of the hormone.

 Events that occur in the target cells.

 To respond to a hormone:

 Target cell must have specific receptors for that hormone 
(specificity).

 Hormones exhibit:

 Affinity (bind to receptors with high bond strength).

 Saturation (low capacity of receptors).
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Mechanisms of Hormone Action

Response depends on both hormone and target cell

 Lipid-soluble hormones bind to receptors inside target 

cells

Water-soluble hormones bind to receptors on the plasma 

membrane

Activates second messenger system

Amplification of original small signal

Responsiveness of target cell depends on

Hormone’s concentration

Abundance of target cell receptors
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Receptor

Receptors are specific membrane proteins, 

which are able to recognize and bind to 

corresponding ligand molecules, become 

activated, and transduce signal to next signaling 

molecules.

Glycoprotein or Lipoprotein
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ligand

A small molecule that binds specifically 

to a larger one; for example, a hormone is 

the ligand for its specific protein receptor. 
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 Membrane receptors

Membrane Glycoprotein

 Intracellular receptors

Cytosol or nuclei

DNA binding protein
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1- Ligand-gate ion channels type 

(cyclic  receptor)

ligand→receptor→ion channel open or close

1. membrane receptors
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I- 7-helices transmembrane receptor

2- G Protein-Coupled Receptors
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Cytosolic
side

Oligosaccharide
unit
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 G protein refers to any protein which binds to GDP or

GTP and act as signal transduction.

 G proteins consist of three different subunits (, , -

subunit) bound to GDP when exchanged to GTP

activate -subunit 

 -subunit carries GTPase activity, binding and 

hydrolysis of GTP.

2) G protein (Guanylate binding

protein)
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Neurotransmitter 
“Second Messenger” System
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cAMP

ATP
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- Pathway of G protein linked receptor

H R G protein Es

secondary messeger

Protein kinase

Phophorylation of Es or functional protein

Biological effect
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Properties of binding  of  H and R

 high specificity 

 high affinity

 saturation 

 reversible binding 

 special function model 
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Receptor Types

 Channel-linked receptors

 Ionotropic

 Enzyme-linked receptors

 Protein kinases  phosphorylation

 Neurotrophins

 G-protein-coupled receptors

 Metabotropic

 Intracellular receptors

 Activation by cell-permeant signals ~
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Second Messenger Targets

 Enzymes

 Modulate phosphorylation

 Phosphorylation  activation or inactivation

 Protein Kinases

 Increase phosphorylation

 Protein Phosphatases

 Activated by Ca2+/calmodulin

 Decrease phosphorylation ~
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Second Messengers

 Calcium (Ca2+)

 Target: calmodulin

 Calmodulin  protein kinases B (calcium 

calmodulin dependent protein kinase)

 Cyclic nucleotides

 cAMP & cGMP

 Target: protein kinases ~
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Second Messengers

 Diacylglycerol (DAG) & IP3

 From membrane lipids

 DAG  Protein Kinase C (membrane)

 IP3  Ca2+ (endoplasmic reticulum) ~


