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Intercellular Communication
and Signal Transduction

The ability of cells to communicate 
with each other is essential for 

coordination of their diverse 
activities to maintain homeostasis as 

well as to control growth and 
development of the body as a whole



Intercellular Communication
and Signal Transduction

These signals come from distant cells 
(known as endocrine signals, like 

hormones and growth factors); they 
come from neighboring cells (known 

as paracrine signals); they even come 
from within the same cell (known as 

autocrine signals) 



Signaling Types

Local signaling
 Paracrine--signaling that affects 

neighboring cells 

Autocrine--secretion that affects 
same cell

Long Distance
Endocrine--secretion of a substance 

that is released into the blood and 
affects a distant target 



Paracrine

The signal chemical is 
called the paracrine 
agent.
They are secreted into 
the interstitial fluid 
and diffuse to 
adjacent cells, where 
they have their 
biologic action 



Paracrine



Autocrine

Autocrine is a form of hormonal 
signalling in which a cell secretes a 
hormone, or chemical messenger 

(called the autocrine agent) that binds 
to autocrine receptors on the same cell, 

leading to changes in the cell 



The endocrine system

The other communication system in 
the body—is made up of endocrine 
glands that produce hormones, 

chemical substances released into 
the bloodstream to guide such 

processes as metabolism, growth, etc.



The endocrine system

The endocrine system is an 
information signaling system much 
like the nervous system. However, 
the nervous system uses nerves to 
conduct information, whereas the 

endocrine system uses blood vessels 
as information channels



The endocrine system

Glands located in many regions of the 
body release into the bloodstream 
specific chemical messengers called 
hormones, which regulate the many and 
varied functions of an organism.
The typical endocrine organ is a ductless 
gland that secretes chemical mediators 
directly into local blood vessels which 
circulate within the body via the 
bloodstream. These hormones travel to 
distant organs to regulate the target 
organ's function.





The endocrine system

Major endocrine glands. (Male
left, female on the right.) 

1. Pineal gland

2. Pituitary gland

3. Thyroid gland

4. Thymus

5. Adrenal gland

6. Pancreas

7. Ovary

8. Testes



The endocrine system



Synapse

A specialized junction where 
transmission of information takes place 
between a nerve fibre and another nerve 
cell, or between a nerve fibre and a 
muscle or gland cell
Synapses serve as one-way 
communication devices, transmitting 
information in one direction only, from 
the fibre ending to the next cell.
They come in two varieties, known as 
chemical and electrical, according to the 
mechanism by which the signal is 
transmitted from the presynaptic to the 
postsynaptic cell



At electrical synapses, which 
are relatively rare in 

vertebrates, the membranes of 
the two cells are in tight 

contact, producing electrical 
coupling, which enables a nerve 

impulse (or action potential) 
arriving at the presynaptic 
nerve ending to pass to the 

next cell. 



Chemical synapses are more complex, 
because the presynaptic and 

postsynaptic cells are physically 
separated by a minute gap (the 

synaptic cleft), which prevents simple 
electrical transmission of the action 

potential to the postsynaptic cell. 
Instead, transmission is accomplished 

by the release of a chemical 
neurotransmitter substance from the 

presynaptic fibre.









Gap Junction 

A gap junction or nexus is a 
junction between certain cell-types 
that allows different molecules and 
ions to pass freely between cells.
The junction connects the 
cytoplasm of cells. One gap junction 
is composed of two connexons (or 
hemichannels) which connect across 
the intercellular space.



Gap Junction
At gap 
junctions, the 
intercellular 
spaces 
narrows from 
2nm to 3nm 
and unit 
connexons in 
the membrane 
of each cell 
are lined up 
with one 
another 



Gap Junction
Allows for chemical communication 
between cells, through the transmission 
of small second messengers, such as 
Ca2+, although different connexin 
subunits can make selectivity for 
particular small molecules. 
Generally allows molecules smaller than 
1,000 Daltons to pass through, 



Gap junctions are particularly 
important in the cardiac muscle: the 

signal to contract is passed 
efficiently through the gap junctions, 

allowing the heart muscle cells to 
contract in tandem. 
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