The human nervous system s a complex netwark of nerve cells that canry messages o and from the bran

Central Nernvous

Penpheorol Nervous

ond spinol cord 1o different parts of the body ond so helps all the parts of the body o commumcote with
each other, In other words, the nervous system i o speciclsed network of cells in the hurmon body and s owr

prmary imtermnal COMMUnICOTION SyEhem.

CNS consists of the beain and spinal coed. The spinal cord sends nformation 1o the broin
from the cuter ports of the body (PNS), ond sends signals from the brain 1o the PNS.,

Activates fight or flght resporde.

The bodies resting state. its octions are antagonistic 1o the sympathetic NS.
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instead of using neres to tranumit information ke the nervous system, the endocrine sitem instructs glands to relecte
hormones directly into the bloodstream. Thete hormones affect ony cell in the body thot has a receptor for that
hormone. It octs muth more slowly thon the nervous system but hos very widespreod ond powerful effects.

Gland » an organ in the human body which secretes particuar chemical substances [hormones).

Mormones = 0 chemscal substance produced by glands that can have powerlul effects on specific organs in the body.

So the function of the erdocrine system A

a] identify the 5 Glands in Eddie the Endocnines body
b) What hormane do they release?
c] Whaot effect do they have on the body?
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Finally, let's explore how the nervous syitem & endocrine system work together in the fight or fkght response

Fight or Flight response « the way a human responds when stressed (when o stressor s parceed); fo
changes fo the body 1o enable a peron to either fight or run away.

Adrenaline » o0 hormone released by the adrenal medulia as part of the mmediate strets response which
effects vanous party of the bady including heart rate, digestion and pupil diation

When we pelceve o stressor [in the queue for o rollercoaster) o port of the bran triggers ottty in the PNS.
spacificolly in the outonomic nervous system, specificolly the sympathetic nervous system. The ANS chonges

from its normal resting state (the parasympathetic stote) 1o the physiologicolly aroused, sympathetic stote.
This octivates the I.gh'ro-r H-gh'l response

Stressor
|l:g in queuve for
rollercoaster)

Rollerceaster
ride has ended

Sympathetic Nervous System Parosympathetic Nervous System
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In this sechion we ore going otk how the nerous system tranimits signals round the body. how it
communicates with itself. This is where newrons come in. Firstly, we ore going 10 explore the Structure
ond Function of Newrons, incleding Sensory newrons, Relay newrons and Motor newrons. Then secondly,
we ote going 10 explon Smophe Trarsmissan

Your pervous spstem is thought 10 contain somewhare around 100 billon newons, with your broin containing

approcmately BO% of them! Maurons enable communication within the nervous system and these newons

tronsmit signols electncally ond chemicolly.

WITHIN a neuron, signals are transmitted wheve the electrical signal starts at
the dendrites and trovels olong on axon to the terminal buttons.
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Sensory Neuron Relay Neuron Motor Neuron

‘l:-—"r--"-----

Mow let’s learn about the different type of neurons. And 1o help us understand that we need fo 1olk about
receptors and effectors in the nervous system.

Recoptors are cells in the body thot detect a change in the environment (from a stimulus) and produce
elactncal impulses in responss.

For example. cur sense organs contaln receptors that respond to a specific stimulus,
such a2 our thin detecting temperature, or our fengue detecting chemicals in the foed
we eat. When this change in the environment is detected, effectors produce a

nesponse.

EHfectors are on argon or cell that octs in response to o stimulus, Effectors are ofton
muscles and glands. So, effectors might be a muscle contracting 1o move an amm, Or it
might be a glend like the odrenal glond relecsing o hormone like adrencline into the
blood.

You touch something hot

Receptors in the skin detect a stimulus [the chonge in temperature).

The Effector produces a response

The response is the muscle controcts ta move hand oway.
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But how does the information from recepton whe detect information from stimadi, go 1o the effecton 1o
bring obout o respomel This brings us 1o the reflex action, A reflex oction is on outomatic, Inwoluntary
retponie o o stimulu.

Node: reflex octions are not nomed on the exom specification so you will not be asked o direct question
about them. They are included here simply o help you understand the function of sensory, relay and motor

ELErOnd.

D —
_ Recepton in the skin detect o stimulus (the change in temperature).

_ The response s the muscle contracts to mave hand away.

Receptors in skin defect o stimalus
[change in temperature).

NEUROMN
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BETWEEN neurons, signals are transmitted

Synaplic Tranamission is the process by which neighbouwing neurens communicate with @ach other by
sending chemical messages ocross the gap (the synapse] thet separates them,

Synapses allow electica! messages to travel from cne newon te an adjecent neuran by fransmitting signaks
chemically using neurotransmitiers,
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When o neuren is in 0 resting state the inude of the cell & negotively chorged compared to the outude.

When o neuron is activated by a stimuus (neurotransmitted], the inde of the cell becomes postively charged
for @ splt second cousing on action potential 1o occur. This creates on electrical impulse thot travels down
the axon towards the end of the newon.

Whether the newon fires ond poasses on the electneol impuise 1o the next neuron DEPENDS on whether the

neurotronsmittess that are recewved ot the post-synoptic receptor site have either an excitatory or inhibitary
effect on the next neuron.

Excitation is when ...

inhibition is when...

So, some newrotronsmitters con hove on excitotory effect, ond some neurctronsmitters con hove on inhibitory
effect. So. whot offects whether the neuron will fire and poss on the electricol iImpulse or not? Summation,

Summation is the process of adding things together;
the excitatory & inhibitery influences ore summed.

This bascally means that the exctatory and inkubitary influences are summed or 1otalied.

if the: total effect on the post synoptic neuron is inhibitary [i.e. negative in total) then the neuron is
likely 1o fire.

If the total effect is excitotony [Le. positive in total), the newon will be bkoly to fue.
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