Physiology week 3 — Nerves VIVAs

inhibition oeeur?

b)What are the meshanisms

transiitier released

QUESTION: 5. Catecholamines

5. a) In the synapse, where can Post-synaptic: direct o indirect (refractory perinds, after-hyperpolarisations)
Pre-synaptic: mediated by newrons that end on excitatory endings (axo-axonal synapsss), | synaptic
involved? i Increased CT conductance — reduees Ca®" faflux and amount of excitatory

ii. Voltage-gated K™ ¢channeds - K™ also decreases Ca™ entry
ifi. Dirzct inhibition of excitatory transemitter rélease, independent of Ca™ influx

Iviust give pre-synaptic and post-

Must give reduction in Ca® influx

Question Required response To Pass
[Key items marked with*] -
Which catecholamines act as | *Noradrenaline, *Adrenaline and Dopamine * to pass

neurotransmitbers?

Describe the sequence of
events at a noradrenergic
synapse, following
stimulation of a sympathetic
nerve,

Prompts:
How is noradrenaline relegsed?

from the synaptic cleft?

What enzymes are invalved in the

Noradrenaline acts on postsynaptic and to a lesser extent
presynaptic and glial receptors.

In addition to binding to receptors, Moradrenaline is also
removed from the synaptic cleft by:

How is noradrenaline removed + *Reuptake into presynaptic neuron (via a Neuro
Transmitter Transporter (NTT)) and then is broken
down to inactive product by Monoamine Oxidase (MAQ)
located on mitochondria

Noradrenaline, which has been stored in granulated | * to pass
*wvesicles, is released Into the synaptic cleft by
*exocytosis.

methyl transferase (COMT) located on the postsynaptic

breskdown of noredrenaline? + Broken down to inactive product by Catechol-O-
membrane
| Guestion 5: i What are the functions of saratenin?

| Saratonin

| (Genong pp 106-
L 107, 282-263)

catabolism of sercfonin?

i) What are the steps in synthesiz and

i|i]

)

Regulation of vomiting reflex
Regukation of mood

Controd of respiration

Flatalet aggregetion and smacth muscle
contraction

Fecilizte Gl secretion and peristalzis
Regulation of circedian rhyihms

Hydrooylation and decarboxylation of trvplophan fo
farm sercionin

Released sarotanin from serotonergic naurones is
recaptured by an active re-uptake nechanism
and inactivated by MAQ to form SHLAS
{5-hydroxyincobeacelic acid)

SHIAM is excreted as a urinary metabalite




TOPIC: MNoradrenergic neurofransmission NUMBER:
OPENING | Plesse describe the synrhesis and release of | PROMPTS COMMENTS
QUESTION | poradrensline at 3 synapse” You may draw a
diagram.
ESLIIERID I Diraw synaptic nerve ending or describe 1
2 2
3 3
4 4
g §
%E_EIDS?IJD\- Once it is released, bhow is the effect
(f peaded) terminated?
POINTS A
REQUIRED 1 Diffaston 1
1 Reuptake 2
3 MAD 3
4 COMT 4
& §
éliﬂ'l:%gﬂﬂx ‘;Elrr;t_‘ types of norzdrensrzic receptors are
(if peeded) =T
POINTS
1 Alpha and b= 1
REQUIRED pha and beta
TOPIC: NUMEER:
OFENING | Flease describe the synthesiz avd release of | PROMPTS COMMENTS
QUESTION acetvl choline at a perve synapse. Tou may
draw 3 diagram
POINTS 1 1
REQUIEED
2 2
3 3
4 4
& §
%}%.‘:Ig?l]ﬂ"ﬂ Once it i3 released, bow iz the effect
(if peadad] terminated?
POINTS P
1 Diiffinst 1
REQUIRED -
1 Acerylcholinestarasa 2
3 3
4 4
& §
QUESTION E]:::E rypes of cholinerzic receprors are
(if peeded) T

POTNTS




TOPIC: Neuromusenlar transnussion NUMEER:
OFENING | Describe the synthests and relesse of acetyl | PROMPTS CoM
QUESTION | choline st the nevro-monscular imetion? You
mav draw @ disgram.
POINTS 1 rhnli ;
1 Acetyl choline formed From acetyl|1
REQUIRED coenzymie A and choline, by enzyme
Choline acetyl mapsferase =zt Presynaptic
terminal Stored in synaptic vesicles With
ATP and proteoglycan
y. .l
3 3
4 4
5 5
& ]
E
SECOND _ | Onece iv iz releazed, bhow iz the effect
QUESTION terminated?
(if meaded) )
POINTS A
1 Diiffnst 1
REQUIRED -
1 Acerylcholinestarasa 2

[Key items marked with*]

What are the steps in synthesis of
noradrenaline at a narve ending?

Prompt:
What is noradrenaline made from?

1 Tyrosine transported in and converted
to Dopa by tyrosine hydroxylase (rate-
limiting) in presence of tetrahydrobiopterin
2 Dopa converted to Dopamine by dcpa
decarboxylase

3 Dopamine enters granulated vesicles and
converted to Noradrenaline by dopamine
beta hydroxylase

4 Noradrenaline inhibits tyrosine hydroxylase
(feedback inhibition)

What happens to noradrenaline
released into a synapse?

Prompt:
How is the effect terminated?

1 Binds to post-synaptic receptors

2 Binds to pre-synaptic receptors

3 Reuptake into pre-synaptic neurons

4 Catabolism by moncamine oxidase (A or
B) {nerve endings) and catechol-o-methyl
transferase (post synaptic membrane, liver,
kidneys, muscles)

What happens to acetylcholine
released into a synapse?

Prompt:
How does it differ from
noradrenaline?

1 No acetylcholine reuptake

2 Catabolism by acetyl cholinesterase
3 Reuptake of choline

4 Catabolism by pseudochaclinesterase

SPARE




TOFIC: Synthezis and fate of catecholamines at synaptic junction NUMBER:

OPENING
QUESTION | Describe the biosynthesiz and storage of norepinephrine at the
synaptic junction.

COMMENTS

POINTS 1. dietary tyrozine meostly (some formed from phenvlalanme)

REQUIRED

1. tyrosine Tansportad into catecholamme-secreting nevronss
by concenfrating mechanizm

At least 4 m comrect
order

Y tyrosipe = dopa by tyrosme hyvdroxylase

[thes iz the 1ate-lmiting step & 1z subject to faedback miubition
by dopamine and norepinephiine]

= dopamine by dopa decarboxylase m cvioplazm

4. dopamine enters granulated vasicles < norepinephrine
by dopamine B-hydroxvlaszs (DBH)

5. norepinephrine stored bound to ATP, with  protem
chromogranin A

PROMPTS

SECOND How iz Norepinephrine removed from the synaptic junction?
QUESTION
(1f zeeded)

POINTS 1. norepinephrine is removed from the synaptic junction | Bolded to pass
REQUIRED by

binding to postsynaptic receptors
binding to presyuaptic receptors
i reuptake into presynaptic neurons
iv.  catabolism (AMAQ)
catabolism at noradrenergic nerve endmgs 15 catalysed by
MAQ (moncamme oxidase) and COMT

pa

(COMT mamly m liver, alse at postsymaphic noradiensizic
nerve endings)

3. norepineplrme = DOMA (3 4-dihvdrexymandelic acid)
& DHPG (3 4-dihwdromymandalic aldahyde)

= VMA (vamllylmandelic acid) & MHPG (3-methexy-4-
hydresoyphenylzlvesl) by systemic COMT.

These deaminated derzvatives ars physiclogically inactive.

PROMPTS

[ TyOHylasa ) ]

| 4 n).Otline the steps in the
| synthesis of catecholamines

Tyrosine— DOPA
1 DOPA
Decarboxylase

Dopantine
i Dopamine
Plhydroxylase
Adrenalines Nor Adrensline

PNMT (adrenal medutla, some central)

Adrenaline/Moradrenaline

| . .

| Tyrosine o dopamine to

| moradrenaline, plus one of the
svathesis cnzymes

4 b What happens to
nmoradrenatine after ft is
relemsed inta the synaptic cleft?

Removed by post-synaptic and pre-synaptle binding, reuptake and catabolism

IC) MAD | COMT (EC)

VMA

Three out of four processes




TOFIC: Synthesis md fate of catecholamines at

SYRApHc junctor

NUMEER:

OFENILKGD FROMPTS COMMENTS
QATESTION
POINTS
. All nedclrremillers e syntheiaol o symeis
RIPCPUIRRED wesicho, menufectorel m ezl bady: calnclumines
awe made in small, deme cove veritle
{Far an MO, there are 3 types of presgnaptic
veskclen:
+  Small, clme - Ach, glycne GARA,
Fleticsate
*  Beik]], ik 8 — bt by oo
*  Lisge dense fofe — pEwopeplides. )
MO Detiels for Morsdrenaline MAdL which i Trresine — doga
fosend @ st sy mpalbetic poal pamglicme endingy alsp i easential,
1 ] ra—
2 s iryromine hydrogy s — aojo
Fredbaey inhibelon and i he rale limiting step)
3 + depamine {dopamine dec by b
4 [ e then enters vesicles
5 e~ WA (depamine beta by drocylises)
1. Releised i sesponss o aclion potential
+  AF neachen pre-sysepia: l=minl
+ Dot vallage gated caleiium cissnels
+  Caloum eflo
¢ Fusion with e sysipic membane sl
enocpumain = wdel By seved poileing
i luding synapielievin wd syston
' Wemcl: fae owael cell membeans el
relewscn mrdrolani=siner
4 Caloum  femoved By celeiemisodum
anlbipaat
*  BACO: Sysspuic dey = 0 5ms
SECOND How i caledoluming’s wticn o the synapes
CATESTTON Hermsbscated T
POINTS l. Reuptabe from the wnaptc eleft js fhe Fowerdoal
REMIRED ot fasdor

1 Casbalies

1 Finding o necepiaa

rafremling (PMAD) o e clussic emple
s el vty bt by WEADH
SN P




