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Hubs1406 Week 6 & 7 

 
 

 
Compare and contrast the nervous and endocrine systems and the way they control and 
coordinate body functions 
 
Although the endocrine system and the nervous system are both regulatory, there are a few 
fundamental differences. For one, the endocrine system uses chemical signalling (hormones, 
produced by glands) while the nervous system uses electrical signalling (neural impulses). The signal 
transmission of the nervous system is fast because neurons are interconnected, like emails being 
sent via a high-speed internet connection, but the functions are short-lived. In contrast, signal 
transmission by the endocrine system is slow, since hormones must travel through the bloodstream, 
like Australia Post’s snail-mail, but the responses tend to last longer.  
 

Nervous tissue is excitable 
 

Endocrine tissue is hormonal 
 

  
 

Exocrine glands: have ducts to carry their secretions to specific locations. E.g. Salivary glands whose 
ducts carry saliva to the mouth, or the pancreas whose ducts carry pancreatic fluid to the duodenum 
(1st section of the small intestine).  
 
Endocrine glands: are ductless glands of “internal secretion” whose secretions are usually secreted 
directly into the blood. Most hormones are secreted in this way. E.g. follicle stimulating hormone 
from the anterior pituitary gland or thyroxin from the thyroid gland.  
 
What is a hormone? A chemical substance formed in an endocrine organ and carried in the blood to 
another organ or part to regulate and coordinate cellular and bodily functions. Most hormones are 
amino acid-based, i.e. proteins, peptides or amines but some can be steroids.  
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The Nervous system can be compared to a computer. Information is entered into the computer by 
various “senses” – the sensory system. The main components of the computer’s “brain” are the hard 
drive (long-term memory), random access memory (short-term memory) and the central processing 
unit (thinking and decision making). The brain and spinal cord are referred to as the central nervous 
system (CNS) and everything else is referred to as the peripheral nervous system (PNS). The PNS is 
divided into 2 main parts: the somatic nervous system (SNS) and the autonomic nervous system 
(ANS).  
 

 
 

Motor System They system responsible for movement 
Somatic Sensory System (SNS) The portion of the nervous system that provides sensory 

input for the sense of touch. It also controls skeletal muscles 
and voluntary movements.  

Automatic Nervous System 
(ANS) 

Division of the PNS that carries nerve impulses to the heart, 
involuntary smooth muscles, and glands. It includes the 
parasympathetic and sympathetic nervous systems.  

Parasympathetic Nervous 
System 

“Resting and digesting,” or “rest and restore” which is used 
by the body when the body is at rest, relaxed and calm. It 
maintains stable body functioning in normal conditions. For 
optimal health you would want to be using this system most 
of the time. It is part of the automatic nervous system.  

Sympathetic Nervous System  “Fight-or-flight” response which is used during increased 
activity, danger or stress. It is part of the automatic nervous 
system. 
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Organ or 
Tissue 

Picture Sympathetic Response Parasympathetic 
Response 

Heart  

 
 

↑ Heart rate 
↑ Blood pressure 
↑ Contractility – force of 
contractions 

↓ HR  
↓ BP 
↓ Contractility  
→ Returns to 
homeostasis conditions  

GI Tract  

 
 

↓ Movements  
↓ Digestion  
 

↑ Movements  
↑ Digestion  
→ Homeostasis 

Airways  

 
 

↑ Airflow  
↑ Dilation of airways  

→ Normal dilation  
→ Homeostasis 

Bladder  

 
 

↓ Bladder function  → Returns to normal 
function  
→ Homeostasis  

Blood 
Vessels 

 
 

 
 

↑ Dilation of blood vessels to 
heart, skeletal muscle & spleen  
↓ Dilation of blood vessels to 
most internal organs  
↑ Clotting factors/ ability  

→ Returns to normal 
function  
→ Homeostasis 

Skin  
 
 
 

 
 

Skin  
↑ Sweating – palms of hands/ 
underarms  
↑ Hairs stand up  

↓ Hairs go down 
→ Returns to normal 
function 
→ Sweating will be 
dependent on 
temperature   
→ Homeostasis 

Eyes  

 
 

↑ Pupils dilate 
↑ Lets in more light so you can 
see better   

→ Pupil dilation will be 
dependent on light 
available   
→ Homeostasis 

Liver, 
gallbladder 
& pancreas   

 

 

↓ Function  → Returns to normal 
function  
→ Homeostasis 

Kidneys   

 
 

↓ Function → Returns to normal 
function  
→ Homeostasis 

Spleen   

 
 

↑ Function – releases more 
RBCs into the circulatory 
system   
↑ Blood flow to spleen  

→ Returns to normal 
function  
→ Homeostasis 
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A real-life example: 
Sympathetic Nervous System 

 

  
 

You see a large, scary dog that is barking and 
snarling as it bounds towards you. Your sensory 
system gathers information about the new 
stimulus. The information travels to your brain via 
your spinal cord and you make several decisions. 
You’re in danger so something must be done 
quickly. Your brain sends signals to switch on the 
sympathetic nervous system which is a division of 
the automatic nervous system. This is the fight-of-
flight response. Your heart rate, blood pressure, 
and respiration rate rise. Digestion is shut down 
and blood is directed away from internal organs 
and delivered to your skeletal muscles so you can 
either fight the scary dog or run away.  

 
Briefly describe how the nerve cell is adapted to perform its job. Understand the roles of myelin 
and synaptic transmission and their importance to communication in the nervous system.  
 

• Neurons come in many sizes. E.g. a single sensory neuron from your fingertip has an axon 
that extends the length of your arm, while neurons within your brain may extend only a few 
millimetres.  

• Neurons have different shapes depending on what they do. 
• Neurons also vary with respect to their functions: the central nervous system (CNS) and the 

peripheral nervous system (PNS).  
 

Neurons have 3 basic parts:  
 

1. Cell body – contains necessary cell components, including the nucleus  
2. Axon – long, cable-like projection carries the electrochemical message (nerve impulse or 

action potential) along the length of the cell. 
o Depending on the type of neuron, axons can be covered with a thin layer of myelin 

(insulating layer and thus helps speed up transmission) 
o Axon terminal contains synapses, a junction over which signals pass. Electrical 

impulses trigger vesicles to migrate from the synaptic terminal to another axon 
across synaptic cleft. 

3. Dendrites or nerve endings – small, branch-like projections that make connections to other 
cells and allow the neuron to talk with other cells or perceive the environment.  

 

 
 


