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A qignal i tranemitted from the neuron’e DENDRITES, along
the AXON a[l +he way to the T[RMINAL BRANCHES.
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*An 0SCILLOSCOPE i used to visualize action potentials ag a graph

We now see the exact mechaniem how an ACTION POTENTIAL can be
reprecented ag the curve seen above in 9 aimple etepe.
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®» Voltage gated K channels open.

» Dotaggium diffuges out of the
axon to REPOLARIZE the membrane.

® Mermbrane potential i¢ negative, but

even lower than regting potential.
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and potagsium into the axon.

ACTION POTENTIAL - the sequence of eventg that
allows an impulee (electrical signal) o be
generated in a neuron.

RESTING POTENTIAL ~ When the neuron ig not
trangmitting an impulge; NEGATIVELY (-70mV)
charged ingide compared to the outside.

TURESHOLD POTENTIAL — The minimum potential
needed to initiate an action potential (~55mV). .

® Regetg resting membrane potential. [ BEAUTIFUL TIP! ‘
» Ng* & K+ are returned to their NA* =Nah = ﬂ
\_ original locations. ) K+ =K (okay) = Teach Me
N a
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.tt EXCITATORY POSTSYNAPTIC POTIENTIAL ( EPSP) |NH|B|TORY POSTSYNAPTIC POTIENTIAL ( IPSP)
(Local depolarization in the posteynaptic neuron) ) (Local hyperpolarization in the postsynaptic neuron) )
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ALL OR NOTHING - there i¢ no such thing ag a “strong” or “weak” impulge: the action potential either get triggered (if the threshold i
surpagsed) or nothing happeng at all (if the threshold ign’t met).
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INHIBITORY NEUROTRANSMITTERS (example ig GABA: Gamma-
EXCITATORY NEUROTRANSMITTERS (example i ACETYLCHOLINE) Amino Butyric Acid). Thege cause HYPERPOLARIZATION of the

generate an action potential by increaging the permeability of the neuron, which INHIBITS action potentiale by (1) increaging

posteynaptic membrane to positive ione cuch a¢ Na*. They the permeability of the pogfggnag)ﬂc membrane to negative
cauge the ingide of the neuron to become more pogitive. iong auch ag Cl~ Along with the (2) outflux of K, they cauge

the ingide of the neuron to become more negative.
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The name given to the phenomenon whereby an action potential jumps from one node -
SALTATORY: CONDUCTION of Ranvier to the next ag an impulge progresges along a MYELINATED axon.

i ined i €12 SL :
et il [n non-myelinated axong, the WHOLE axon mugt be depolarized and then repolarized.

There ig no ion movement in an

Skip between nodes of Ranvier axon covered by Schwann celle
‘. .I MYELIN MYELIN

Act ag ingulatore N\.—) ——
Z Qave ATP and time Ihside axon
4 ) Cutside axon

O
Node of Ranvier ‘

Alows the trangmiggion of action potentiale than non-myelinated axong (between nodeg of Ranvier). @Me
AXONS: Greater diameter regulte in FASTER tranemisgion than emaller diameter. b&
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O LD fal can affect trangmission at the synapee?
N[ONICOTINOIDS ( EXOGENOUS) ) ) NQW 0_[3@ of Exogenoug chermicals produced OUTSIDE body
ingecticide ENDOgenoug chemicals are produced WITHIN the body

MECHA Binding postaynaptic receptors that normally bind the neurotranamitter ACETYLGHOLINE.
Preventg the opening of sodium channele and hence NO PROPAGATION OF ACTION POTENTIAL.
Also, they are not releaged from receptor OR broken down in the eynaptic cleft. Hence receptor ie
PERMANENTLY blocked. Leading to paralysis of the affected ingect and eventually... death.

The introduction of such pesticides ie
ugeful for farmerg to get rid of pests
and recover their cropg.

Pogtaynaptic
Pregynaptic Neuron

Neuron

iuCOCAIN[ ( EXO6ENOUS) )

~— MECHANISM - Affects action of neurotranaitter called DOPAMINE, which is ascociated with feelinge

F— of reward, pleagure, motivation and being productive. Cocaine (1) PREVENT THE REMOVAL OF
DOPAMINE from the synapse and (2) stimulates dopamine-releaging neurong to releage
dopamine that ig ugually held in regerve. MORE DOPAMINE = HAPPILR!

Posteynaptic
Dregynaptic DOPAMINE Neuron

Neuron

The brain adapts to an unnatural reward pathway and becormes less sengitive to natural
reinforceg. Thig increages likelihood of geeking druge ingtead of relationchipg, food or other things.

Over time, tolerance may develop, higher doges are no longer affective, congtantly want more
dosec. There are other side effecte ac wel.
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. Sengory nerveg can gpecialige to senge varioug types of stimuli such ag light for sight, or chemicalg which can be
interpreted ag tagte, other for pregsure or even pain. When a nerve acts ag a receptor, different nameg wil be given:

BARORECEPTORS

PN

:gg“‘(fe‘ ELECTROMAGNETIC RECEPTORS

—

L@ ()&\\) (Electric currentg and magnetic fielde)

'/:\,,
)

THERMORECEPTORS
(Changeg in temperature)

Cu [MOR[C[PTOR&
(Chemicalg sence
of taste & emel) oo

> 1 T i

PHOTORECLPTORS j‘
B

(Light waves for sight) NOGICEPTORS

(Tiggue damage - Pain)

More detail ig provided in gection €3.1 about thig topic

ﬁ‘}‘"\/ Receptor neuron: A neuron that convertg a physical etimulug of gome kind into the first action potential which ig then )

trangmitted between neurong until it reaches the brain.

f
v Nerve endingg have channels for poaitively charged iong, which open in regponge to a etimulug (see exampleg above). )

v If a eufficient etimulug reaches the threghold potential, a nerve impulse is propagated and carried to CNS for the brain to interpret.

Hot chilli peppere contain the chemical capsaicin which binde MEDICATIONS can affect the CONGENITAL ISSUES may
to NOCICEPTORS and trigger them to open their ion channele ~  process, for example pain killers  cause a lack of pain sengation
\_ thig information ig interpreted ag pain or heat. (not ag good ag it sounds) y







