Neuron  Structure

€22.1— Neurons = cells  within  newvous  System that carry  electrical impulses
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Movement of ions

€22.2 — Pesling  polential by pumping o create [na] ilx°] Gredients

(Membrane  potential => voliage ccealed by an imbalance of charges (ions) on either Side of the membrane
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cZ.2.3
~
C2.2.3— nNecve imgulses = aclion polentials that ace propagated) along necve fibes

1
De polarizakion >membrane potenkial  goes from negakive o positive

2.
‘Repolarization >membrane polential  goes from posilive back to negative

m&mm 106 Due to movement of ions doring  an ackion polential
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Sleps ¢
Voltoge- gated  Sodium ion Channels open
Sodium  ions dffose  indo cell (facil-lated diffosion)
De polacization
Vollage- gated sodium channels  close f‘vollooe -gated polassiom ion channels oOpen
Polassiom ions diffuse ouvt of the cell (faciliated diffosion)
Repolacization
Sodium-polassiom  pump  re-establishes resking potential by ackvely pompi K in i Na' oot
ATP
(Self “propagating > depolarizalion in one pact tiggers depolacization in Hie nexi gt due lo tue
opening of voliage -galed  channels
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Cl.z.‘l——meaahon of ackon polemtial along nerve Fibec —> cesull of local currewis

local corent > the movement of Na' belween polarised and  depolasised regions

= Movement of sodium ions
pack of the cell
[0 X
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IN RESPONSE TO A SIGNAL
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DIRECTION OF IMPULSE
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€2.2.10 — Oscilloscopes
Oscilloscope > measoces membrane pokemlials  uvsing  eleclrodes

differences ia
Lkargas
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ca.atl Na' 3 K' exchange

Nevron's/ steucture  effects  impulse  speed ony @ "ﬁ'esm
not along the w

C224— vaciation in spead of necve impulses a?wn,so
CELL BODY 'Process &

A\em\ge speed  foc nerve impulses = (Mfs CONTAINS MOST sped op
STRUCTURES to {oo m/s

Ways {0 speed ths ovp:

Increase diamelec

IMPULSE  JUMPS’
BETWEEN GAPS
IN_ MYELIN SHEATH

Decrease resistance fo  flow

DENDRITES FORM
CONNECTIONS

Signal may travel wore Quickly
Myelination

Myelinated neurons have o myelin sheath

NERVE ENDING=

compossed of Schwann cells  acks oas eleckrical
insulator, imeulses
Allows foc (salfalory conduckon’ conncl poss Hirough Sheath

Sa latory conduction 2> mping of fhe necve impulse from node lo node in myelinaled nevcons

loweres ATP b
Fat layers in Schawann ou Consumpin

cells act live i"s"*"s‘“ﬁ, Tacceases speed
so local curen

ace carcied from node o lop ™is
jo node and the
exchange of ©OAS only
needs 1o occuc at e
nodes instead of along

the whole axon. only get depolacization ;

repo lari2ation
fanviec nodes
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Nevron Passing  Signal fo nexl cell..

€2.25— symapses as jonclons bketween nevrons } bebween nesrons ! effector  cells

Synapse -> gap between cells Hiough which signals oce possed by neorobransmi Hers

Can be:

neuron => SemSory 0Organ

VESICLES  CONTAINING _
NEUROTRANSMITTERS

nevron => neoron

nevron => effeclor (muscle)

SYNAPTIC |
CLEFT

20nm

NEUROTRANSMITTER
RECEPTOR _ MOLECULES

€2.2.6 — Release of neurotransmiller from gre-synaphc  membrane

presynaplic
2.
Sleps: +  vesicles w/
a 'OO neuro transmitiecs
Action polenfial reaches the end of presynaphc  neuron i '
NS,
Voltage-galed calciom ion  Channels  open posl synaphic:
Ca" enlec presynaphc  nevrons Na'
a
. o | B
Ca” force vescles with nevcolcansmities do fuse W/ membrane

Nevrolransmitlers = celeased inlo  synapse

Neurotransmitless diffose across Hie Synapse

Neurolransmitles bind fo receplors on postsynaphc membrane
Ton chamnels open

TS enough ions enler postsynaptic cell, that generates ackon polential

NeurotranSmitles = removed from

Synapse
& we do not want a conlinved message
r +
/ \1 ca” funclions as chemical
5‘9’“‘ *"‘89“"‘3 exocytosis
1. Re-pumped 2. Enzyme Mal moves of nevrolransmiter from
bacik into presmaplic into  Synapse 1 presynaphic  cell

nevron Clestroyes  nevcolcansmi Hecs
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€.2.2.3 — Generation of an excilatory posisynaplic polential
Ace Hl choline
Neurotransmites  belween molor  nevrons b muoscles
Responsible for carrying messeges belween He 2
Muscle-conteaction  nevrolransmitiec
When it binds to receplors on muscles they contract
We dont wanl moscle lo conlcact pecmanently so an enzyme s requived  lo break  acelycholine
cown
Enzyme acelyicholinestecase  brear  acetyltholine  into  acelyl ! choline

Choline iS ceabsocbed back into presynaplic  nevron to make more acelylcholine

Presynaptic,

= 2 __ &

. .
Acericholingstarsse ACKE) QP choine

”-‘:l) ﬁ '8//;\»- 4’°J

Main Neurotransinitter
used at Neuromyscular Junctions

H
ACTION POTENTIALS RE-START, ALLOWING IMPULSE TO
CONTINUE DOWN AXON OF POSTSYNAPTIC NEURONE

shutterstuck ACTION POTENTIAL ARRIVES, |E| ACh BINDS TO

DEPOLARISING PRESYNAPTIC RECEPTOR PROTEINS
MEMBRANE

. RECEPTOR PROTEINS OPEN.
CALCIUM ION CHANNEL SODIUM IONS DIFFUSE
PROTEINS OPEN. CALCIUM THROUGH.
IONS DIFFUSE IN

POSTSYNAPTIC MEMBRANE
PRESYNAPTIC VESICLES IS DEPOLARISED

FUSE WITH MEMBRANE

ACh BROKEN DOWN INTO
ACh RELEASED | ACETATE AND CHOLINE
BY ACETYLCHOLINESTERASE

[e]

ACh DIFFUSES ACROSS
SYNAPTIC CLEFT

CHOLINE RECYCLED
INTO ACh
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Tahibiory ' excitalory neorobransmitlecs - their effects

€213 — Tahbilory nevwlansmitiess | generadion of iibilory postsynaphic polentials
Excilatory nevcotransmitlers > those which cesolt in  the Wa‘«m of action polenkal
Tnhibib => prevent

Some nevoltmnsmitiess make the membrae even more negakve [ hardec for  necve impulses o be

[ for ex.! sent  ovt]
by opening volkzgc-galed Ex:
K* Channels 1 allowmj 1
them 10 Ciffose ovt (,
of cell .. maring ot excilalor inhibilo
even moce neqatvel neur(;kvanswyﬂer ne«;roiw’\nsrmy-'“er
G Tis cavses: Acelylcholine Gaba

1. hygecpolacization
2. Theeshold not to be reached even

w/  stimolus

IMPULSE

J IMPULSE

AXON FROM RELAY NEURONEI
INHIBITORY SYNAPSE|

EXCITATORY
SYNAPSE

CELL BODY OF
MOTOR NEURONE Y AXON OF
ﬁt MOTOR NEURONE
+30 |
MEMBRANE ;

POTENTIAL/mV

Na* IONS | |K* IONS| | THRESHOLD VALUE

ENTER | [EXIT IS NOT REACHED
This cdoes _not

eHects -

uSually happen if  ackion | canceled

out

potenkial  is not  ceached
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C2214— sommation of ex/in wbidory nevobransmiblec’s effecks  Tarhe:

Some  Synapses have many gresynaplic nevrons
An @excifalory nevrotcansmitter from ome presynaplic

nevron is usvally not emoygh do reach

theeshold  polential in the postsynaplic  nevron ,253"

Summation' => when molligle releases of an excilatory

nevrotansmitier ace needed o cavse an

action golenlial) in postsynaplic  neuron postsynaphic:
will only ensve vnder {of 2 condilions
v s
excitatory spatial several excilatory
Nevrotransmitters | sommation neuvrotmansmiHers Temporal
from Several summadion
Nnew rons { fcom one neuron

SPATIAL SUMMATION TEMPORAL SUMMATION

MULTIPLE
SYNAPTIC
KNOBS

THRESHOLD [ ISR N S £ 45t

o g
IMPULSES

RESTING
POTENTIAL

What if. conflicking messages...

Excitatory nevrotransmitec mosi
ovtnombec  GRRIBHGBEY nevrotcansmitbers

in order Yo reach Hhreshold
folential

k> T™his is how central pecvous

intecpre king this
syslem mares decisions

sott of conflicli
intocmation

L/}Sommalw" P

Presyaphic:

i
l

postsynaphic:

THRESHOLD
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Prssor/ Pain  tiggecing nevrons
C2.2.4s — Pecceplion of pain by nevrons W/ free nerve endings in Skin
T (senSory neurons have endings on Skin (vmencapsulated)
1. An achion polential is inilialed in cesponse o pain
2. Cocries the impuise o the spinal column, then fo the brain
i) f anovgh eKitatory nevrotrans mi Hess  ace being possed by Sensory neurons Ho te cemiral
Necvous  System:

b Beain sends an impulse alony GWGlOENINESTRS) to affect behaviour

AFFERENT NEURONS

* CARRY SENSORY INFO from RECEPTORS in SKIN/
OTHER ORGANS —» CENTRAL NERVOUS SYSTEM

~ aka SENSORY NEURONS
* CELL BODIES are LOCATED OUTSIDE of the
SPINAL CORD
SKIN
DORSAL ROOT
—— AUTONOMIC DIVISION
SAL ROOT * REGULATES INVOLUNTARY
= = - = al e BODY RESPONSES
w
g 12 B g 3 12 |
DIFFERENT S| & 3 =
RECEPTORS: |3| i3 2 %
S == = Z~
5 & = > = SPINAL =
CORD VENTRAL ROOT BLOOD
KEY: [_] = ENCAPSULATED NERVE ENDINGS VESSELS
[] = UNENCAPSULATED NERVE ENDINGS SOMATIC DIVISION

_—
stimuli | that trggec  pain

* VOLUNTARY MOVEMENT by

EFFERENT NEVRONS SKELETAL MUSCLES

* CARRY MOTOR INFO from BRAIN —» PERIPHERAL
NERVOUS SYSTEM

esgponce ~ ‘aka MOTOR NEURONS
o ‘ * CELL BODIES are LOCATED in the VENTRAL SKELETAL
HORN of the SPINAL CORD MUSCLES

{. Heal (hgh temp)
2. Chemicals
3. Acd
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Deugs affecling nevral  signaling
€2.2.12 — Effeck of exogenovs Chemicals on symaphc  fransmission

Exogenous chemical’ -> Something that enles the body though an extecral  Source
Can affect  {cansmission

Block it
Promote it
insechicides / pesti cides
Example 1 ¢ @E@M\o\-d’s

block nocmal
Synoptic transmisSsion

Tn e case of acelylcholine,

the nemicolinods will bind to the
acelylcholine ceplors and impede musce
contrackon

b acelylciolinesterase does not
recognize the boord neonicotinord

So i+ doesnt preac i+ odown.
b ey ame Huere permanently

)
| ? black pocmal lmvxsm.'ssrog
Causes  poralyss and death shutterste.ck
on animals

G ot lacgeled  pesis and  insecs live  bees

Example 20 (ocaine

Dopamine transporter
blocked by cocaine
Cocaine blocks the revplake mechanism

for dopamine, prompling a dopamine  build ove. Transmitting

neuron — & { e—Dopamine

Now Me oostsynaplic nevrens have oo many

dopamine  messages , Stimolakng feelings of euvphoria. o ey
[ ]

& owcides other messages * N

[ ® oS
Cocaine—# T\
o, i@

Receiving— Intensity of effect
neuron
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New propecties on cells that did not pocess Huat atiribuvle

C2.2.16 — Consciovsness = propesrty thal emecges from intecaction of individval nevrons in  lorain

ConsciousSness => simultaneous awareness of mauy m.-.ss

e e Ve R et

This is an @mergent progecty’ (arises from
He interaction | between dif.  neveons)

Chacacleristic  that acises fom He
interackon  of individual comgonenis
within  a  syslem


https://goodnotes.com/

