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szeizil 4: Repolarization
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Propagation of action potential
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A15d9 nerve impulse way myelinated waz unmyelinated axons

+ Myelinated axon _ .
o nerve impulse nsgiamann node nito'ludedn node wils
o 3an77 saltatory conduction
o savaTwdvau (ATP) vaundn unmyelinated axon

+ Unmyelinated axon
o nerve impulse davidumaldaaanuuigiuas axon
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o hnerve impulse Tdhawuninlunstddesiudarauag axon
o nslad continuous conduction, unmyelinated axons U nerve impulses
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Synapses: Junctions between nerves ‘
+ Neurons fiasiafunazfuiaaaiuqniumg junctions Miania synapses
¢ Svnapse Lilu specialized junction fAdla axon terminal @asiady neurons auq
wiafdu effector cells 1y muscle, glands dndiniAasyiine axon terminals
e cell dendrites u3a cell body
o FREaAL NEUrons L3EATY Neuro-synapses uia synapses
o fesany effector cell Bundy
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Types of synapses
+ Two major types
o Electrical synapses
o Chemical synapses
+ Other types
o Neuromuscular junction
CNS Synapses (examples)
Axodendritic: Axon to dendrite
Axosomafic: Axon to cell body
Axoaxonic: Axon to axon
Dendrodendritic: Dendrite to
dendrite

o0 0 OO0

drudsznauuay Synapses
1. Presynaptic neuron - neuron i impulse 1dds synapse analu axon terminal
i1 synabtic vesicles ﬂaussq neurotransmitters
2. Postsynaptic neuron (celf) \zinaisy impulse a7n presynaptic neuron a1aag
iy neurons, muscles wia glands uu postsynaptic membrane i receptor
dwiuiu neurotransmitters
3. Synaptic cleft - ¥aviraidng (20-50 nm) seuine 1 uay 2

Electrical Synapses

¢+ indudagad 2 1uad deasafulag gap junctions

¢+ Gap junctions sautvifinisie@autiuas local current sswisiasaaialnamu
Tmasinuni9 connexons datiiuvia protein Tu cell membrane

¢ wulu cardiac muscle way smooth muscle

¢ Action potential naviaasdisnazvinTviiAa action potential Tutaadgianlyd ag e
Auiudaudadiu 1 aad
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Acetylcholine — Example neurotransmitter
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Electrical synapse Chemical synapse

Type of Chemical Synapse: Excitatory and Inhibitory Synapses
¢+ Chemical synapses FEWTW Neurons maaurﬂu excitatory w3a [nhlbltory
synapses fdufvuzfinuay neurotransmitters i presynaptic cell udsaanin
waraflawag jon channels Mifiauu postsynaptic cell

Excitatory synapse .

+ excitatory synapses #ay neurotransmitter ANl postsynaptic cell 1im
depolarization tHlunalviiiia excitatory postsynaptic potential (EPSP)

+ postsynaptic cell ganssuauinadiivan threshold potential iaa EPSP

¢ neurotransmitter auiila Na* channels muau’tuﬂsuamn (Na*) tmazh
oty lusalinaluaadilssamnunadu vin action potential

¢ Nerve impulse amnsaLiunesiatilueasle .

Inhibitory synapse

+ inhibitory synapse w&y neurotransmitter Avirlul postsynaptic cell ifia
hyperpolarization 1flunalilAa inhibitory postsynaptic potential {IPSP)

+ postsynaptlc cell Qnﬂnm'iumo‘mmn threshold potential

¢ channel mﬂmmmﬂu K* channels Wiuauty K+ tuaaan viawdiu CI .
channels ipaulu CI- vaiiad Wunaliaaluaasidsaavunadu i
tAim action potential

+ nerve impulse Tdsusardiunieealydiuoasis’
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Stfmulus
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Neurotransmltters (aﬁaaﬁsumm)
+ Lilumsmnmuuum‘lumsm ALY LLa.,muﬂnﬁmmwmwmmnmsau‘lﬁm
fadanmnily fuinada 30 #fle wuivleiflu 4 nguudnda
o Choline derivatives
o Biogenic amines
o Amino acids
o Neuropeptides
+ Neurotransmitters gndaiasilu cytoplasm wav cell body uas neuron wialu
synaptlc knob wazAu1ilu synaptic vesicles
+ wils neuron anaduiAsie neurotransmitter launnndn 1 e

Acetylcholine (ACh)
Choline derivative neurotransmitter
o wulu newromuscular junction \funwdn
»  Hudeadaudannsasesulinduidlanac
+ Acely/cho/mestemse (ACHE)
o Enzyme #iaana ACh (il acetate and choline
¢ Acetylcholine Receptors
o Nicotinic cholinergic receptors
» Excitatory
»  wuuu skeletal muscles uaglu neurons Tu ANS
o Muscarinic cholinergic receptors
= anauilu excitatory w3a inhibitory
= wulu central nervous system
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!a! Acetylcho![ﬁe {Ach}
Crombines with nieminlc
. _-_teceptmsorls
o metabolized by
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Biogenic Amines — Neurotransmitters Mulaauuilasunain Amino Acids

+ Catecholamines neurotransmitters ‘el

o Norepinephrine wia Noradrenalin

o Epinephrine »¥a Adrenalin

o Dopamine

o fanuadgysa motor functions 2as ANS vananatg
+ Serotonin

o wulu brainstem

o  muAuATUaULATaTHal (emotion)
+ Histamine

o wulu hypothalamus

o wdRMNRATuENATIATE AL

Amino acid neurotransmitters
o dunguiiinafixauag neurotransmitters
¢ vihonuawislu central nervous system
+ Excitatory neurotransmitters
+ Glutamate
¢+ Aspartate
¢+ Inhibitory neurotransmitters
+ Glycine
+ Gamma-aminobutyric acid (GABA)

Neuropeptides

¢ il amino acids mué’uq PAvinmiviiiiu neuromodulators

¢+ heuromodulator Lﬂumim”lﬂmmum;m aUUaYLae NBUron sia
neurotransmitter W3alddmu9n151as neurotransmitter

+ Neuropeptides MisinAuf@a hormones

¢ Examples:
¢ TRH = pouaunsndo TSH (thyroid stimulating hormone)
¢ Substance P = asaisiadaulinuasmetduaimns
¢ Vasopressin = muaunstiu urine aaning kidneys
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Wanaseueiliaca synaptic transmission
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Drug actions at a synapse
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