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Negative Feedback System

2

Negative-Feedback Reflex Arc
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Negative-Feedback Reflex Arc
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Intercellular Communication 
Chemical Messengers
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Local Chemical Messengers
Eicosanoids

Steroids

Aspirin
NSAID
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COX-1 & COX-2

Aspirin & indomethacin
Selective COX-2 inhibitors
Acetaminophen

Prostacyclin
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NSAIDs
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Autocrine & Paracrine Regulators
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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.
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Intracellular Receptors
Capillary

Binding protein in plasma

Lipid-soluble messenger

Plasma membrane
Messenger-receptor
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Plasma-Membrane Receptors
Ion Channels
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Plasma-Membrane Receptors
Enzymes-Tyrosine Kinase
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Plasma-Membrane Receptors
Enzymes-JAK Kinase
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Plasma-Membrane Receptors
G Proteins
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Plasma-Membrane Receptors
G Proteins

Adenylyl Cyclase - cAMP
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(PDE)

Caffeine
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Plasma-Membrane Receptors
G Proteins

Phospholipase C - IP3 & DAG

First messenger
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Heterotrimeric G Proteins
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G Protein Cycle

20

Ca2+ as a Second Messenger
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Second Messengers
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An increase in the total number of target-cell receptors for a given messenger in 
response to a chronic low extracellular concentration of  the messenger.Up-regulation

A decrease in the total number of target-cell receptors for a given messenger in 
response to chronic high extracellular concentration of the messenger.

Down-
regulation 

A chemical messenger that binds to a receptor and triggers the cell’s response; 
often refers to a drug that mimics a normal messenger’s action.Agonist 

A molecule that competes for a receptor with a chemical  messenger normally 
present in the body. The antagonist binds to the receptor but does not trigger the 
cell’s response.

Antagonist

The increased responsiveness of a target cell to a given messenger, resulting 
from up-regulation.Supersensitivity

The ability of different molecules very similar in structure to its receptor.Competition

The strength with a chemical messenger binds to its receptor.Affinity

The degree to which receptors are occupied by a messengers.If all are occupied, 
the receptors are fully saturated; if half are occupied, the saturation is 50 percent, 
and so on.

Saturation

The ability of a receptor to bind only one type or a limited number of 
structurally related types of chemical messengers.Specificity

A specific protein in either the plasma membrane or interior of a target cell with 
which a chemical messenger combines.Receptor

定義名稱
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自己

當你能飛的時候就不要放棄飛

當你能夢的時候就不要放棄夢

當你能愛的時候就不要放棄愛

用最少的悔恨面對過去

用最少的浪費面對現在

用最多的夢面對未來

你不能左右天氣，但你能轉變你的心情

好好扮演自己的角色，做自己該做的事，

活出你的生命，作自己的主角


