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Transmission across a synapse:

+ when an action potential reaches the synaptic knob it causes an influx of Ca* ions

« this causes synaptic vesicles to move towards the pre-synaptic membrane

+ and fuse with it, resulting in exocytosis of the transmitter substance

+ which is generally acetylcholine (ACh) in peripheral nerves.

« the acetylcholine diffuses across the cleft / travels across the 20nm wide cleft

+ and attaches to receptors on the post-synaptic membrane

« this causes an influx of Na* ions / depolarises the post-synaptic membrane

+ causing an excitory post-synaptic potential (EPSP)

+ anaction potential is evoked if the EPSP reaches threshold level / if enough
receptors are stimulated / if enough transmitter is received

« summation (spatial/temporal) of neurotransmitter from several synaptic knobs may
be needed to promote an action potential

+ the acetylcholine is broken down by acetylcholinesterase (AChE)

+ which prevents continued stimulation of the post-synaptic membrane

« the choline and acetyl components diffuse back towards the pre-synaptic
membrane where they are reabsorbed and used in the synthesis of acetylcholine

For each point award equivalent descriptions. 1161
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A centron/cell body

B Schwann cellimyelin sheath

C axon/axoplasm

D node of Ranvier

Four for [3], Three for [2], Two for [1] 3]

Arrow away from centron/from left to right; 0]

Schwann cell (myelin) insulates axon/action potentials (depolarisation)

only occur at the nodes of Ranvier;

the action potentials jump from node to node/saltatory conduction;
Unacceptable phrasing — ‘insulator of impulse’ or ‘impulse cannot travel
through myelin sheath’. 2]
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(i) X: anywhere on membrane of post-synaptic neurone;
Y- on myelin sheath; @2

(b) Synaptic knob only at one end of neuroneftransmitter substance on one
side of synapse onlylreceptors on one side only/location of receptors;  [1]
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(a) () X-Dendiitefdendron;
Y - cell body/centron; @

Brain/spinal cordigrey matter; 0]
(b) (i) Allows transmission at synapses/between neurones;

cause depolarisation of post-synaptic membranelcreates EPSP/
some neurotransmitters stimulate while some inhibit; o]

Large sample size; 0]

o confirm that procedures were rigorous (e.g. eliable, measurements
accurate)lconclusions validlensure objectiviy;

peer review involves experts in the field/allows development of the
theory; @
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(a) (i) Postsynaptic membrane; 3l

Any three from

« (binding with ACh receptor sites) causes depolarisation of the
post synaptic membrane

« inside the post-synaptic membrane becomes positve/infiux of
‘sodium ions through post synaptic membrane

« an excitatory post-synapic potential (EPSP) occurs

« if a threshold is reached (e.g. enough sodium enter) an action
potential occurs. €]

Post synaptic nerve cell remains in an excited state/continuous
stimulation of post synaptic membrane/less summation is needed
10 transmit across the synapse; kil

(b) (i) Block the ACh receptor sites/blocks channels which allow
movement of fons across the membranefinduce the entry of
negative ions (CI-)induce the removal of positive ions
(Na* K- Yother appropriate response; [l

Any two from

« depolarisation is less likely to take piace.

« prevents threshold being reached

« thus an action potential s less likely to be createdirendering
the nerve less capable of carrying an impulse 2

Increased reaction times/oss of motor controlimay lead to
dangerous behaviourfless pain felt; m
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‘Generation of an action potential and transmission of the nerve impulse:

at rest the membrane of an neurone is polarised/has a resting potential
has a potential difference of about -70mV / is negative on the inside

stimulation must be strong enough to reach a threshold potential

this causes an action potential in which the inside becomes positive / potential
difference is reversed / membrane is depolarised / influx of Na® ions

which results in sequential depolarisation of the neighbouring part of the axon
membrane / local circuits

the action potential is “all or nothing’ in its generation / below the threshold the
action potential (impulse) does not fire / above the threshold there is no increase in
magnitude of action potential

after which the membrane becomes repolarised / recovers its resting potential
causing a refractory period during which no further stimulation of the axon is
possible / which ensures a one-way movement of the action potential

propagation of action potentials along a neurone is the transmission of the
impulse

speed of transmission is faster in axons with a wider diameter

speed is also faster along myelinated neurones (with nodes of Ranvier)

as there is saltatory conduction / the action potential ‘jumps” from node to node





