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Week 8 Pharmacology — Neuro | V’”ﬁ R
1. Describe the classification of cholinoreceptors & give examples

Muscarinic = G protein linked
Nicotinic = ion channels

: \’ M1 — nerves le PIM - Cl_,ﬂ'h WS YIIY,
M2 —heart, nerves, smooth muscle
M3- Glands, smooth muscle, endothelium AT LAl
M4- CNS WS o o
0
M5- CNS . w gt o et

Nm- skeletal muscle neuromuscular junction ’ ﬂ;i'j w“sor “mem
Nn- CNS, postganglionic cell body, dendrites + adaeNaL MLAMMA [0 ?":g:j Mu;’e {ﬁ'““
oY
Clinical effects of stimulation (parasympathetic effects) Z pr
£ye — miosis (constriction), contraction of ciliary muscle for near vision
Heart
*  SAnode- decreased rate/chronotropy
e Atria — decreased contractile strength, decreased refractory period
* AV node- decreased conduction velocity and increased refractory period
* Ventricles- small decrease in contractile strength
Blood Vessels - Dilation at lower doses and constriction at high doses
Lung
s Muscle- Bronchoconstriction
* Glands- secretion

* Increased motility
* Relaxation of sphincters
¢ Stimulation of secretion
Bladder- Detrusor contracts and sphincter relaxes
<> Glands fsweat, salivary, lacrimal) all increase secretion

2. Describe the actions and give examples of cholinesterase inhibitors
*, Target — acetylcholinesterase
\ \\J MOA: Increase concentration of endogenous acetylcholine at cholinoreceptors by inhibiting AcheE.
Group 1: i.e. edrophonium — reversibly bind to active site, short lived
Group 2: i.e. neostigmine/physostigmine — similar process (2 step hydrolysis) but prolonged action 30mins — 6 hours
Group 3: organophosphates. Covalent bond forms, slow hydrolysation (hundreds of hours)
Process of *aging* where bonds are strengthened — varies based on the compound. Clinical relevance because drugs like
pralidoxime can break bonds if you get in before aging.

Clinical effects: most pronounced in cardiovascular, Gl system, eye, skeletal muscle NMJ.
Uses — for myasthenia gravis, ileus, anticholinergic poisoning antidote, glaucoma

3. Describe the pharmacology of anticholinergics — atropine etc
Antimuscarinic agents — atropine is the prototype (from the bella donna deadly nightshade), also scopolamine (hyoscine),
ipratropium, glycopyrrolate,
) —ortiuny amin skanoth <t of 1L @4 - Bonatrpine

low 4o MR ghue + centraly atbng anfinms@anvt @ the
Well absorbed from the gut and conjunctival membrane ':[ |
wide distribution — available in the CNS in 30 minutes basod gunglia .
Half-life atropine 2 hours (fast phase) then 13 hours (slow phase) o Clinidadr Pﬂv"kmwl‘\f dusease

* 50% excreted unchanged in the urine ¥ —2 St L hyyroWted+ mﬂjuﬂﬂkﬂ‘ Jivemor + rigidity

Effects on the eye can persis >72 hours
MOA: reversible/surmountable blockade at muscarinic receptors
3 Selectivé for muscarinic receptors — doesn’t distinguish M1/M2/M3 subgroups .

V) Glywopyyrolae :
Anticholinergic drugs acting on the muscarinic receptor giving the classical features of: m.f?ﬂ. onset
- red as a beet {vasodifatation) A m\rwa,j seerefons
- dry as a chip (decreased sweating) I‘.VI
- blind as a bat (pupilfary vasodilatation) NO VS ot }}—

- mad as a hater {delirium)

L
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Note: there are no muscarinic receptors on the blood vessels of the penis. Vasodilation occurs via nitric oxide form the

endothelium.

Clinical effects
CNS — minimal in atropine doses typically used. Some parkinsons drugs reduce PSNS activity in CNS.

- pupillary constrictor muscle depends on muscarinic input. Blocking it causes mydriasis due to unopposed
sympathetic input. Big eyes considered beautiful = “belladonna”
CVS- 5A node sensitive to blockade, can cause tachycardia in an innervated and spontaneously beating heart by
blocking the vagal slowing. Can reduce a prolonged PR interval caused by heavy vagal tone.
Resp- Atropine can cause bronchodilation and reduce secretion. Antimuscarinics not AS effective as beta
agonists. Use antimuscarinics to reduce airway secretions.
e  GIT- Cause dry mouth by inhibition of secretions.
»  Urinary- slows voiding by relaxing tone of bladder BUT can cause retention
e Sweat glands- suppression of thermoregulatory sweating = “atropine fever”

4. Canyou describe the classifichtion of inotropes

Sympathetic
Parasympathetic  Activation Circulating
(Vagal) Inhibition l Catecholamines

1 Inc;tropy_'_r
™~

Afterload Heart Rate
(Anrep Effect) (Bowditch Effect) J

| R 0F

Inotropy = contractility

Contractility = ability of myocardial fibres to shorten, independent of preload and afterload

Ability to contract and the force of which it does so

Force of contraction is determined by concentration of calcium ions in the cells

Increase contractility by flooding the cell with more calcium (beta agonists) or by keeping more calcium in, preventing it

escaping :

Indications for inotropes
e Toincrease cardiac output by increasing the force of contraction in patients with cardiogenic and distributive

shock

Inotropes: agents that alter the force or strength of myocardial contractility
Vasopressors: sympathomiometic drugs that mimic the effects of the SNS causing vascular smooth muscle

vasoconstriction

Bypyridines (Phosphodiasterase inhibitors)
' e Increase contractility by increasing calcium influx into myocardial cells

« Some effects on SR .
inhibits phosphodiesterase 3 (PDE-3), t ¥ of 3-6 hours, 10-40% excreted in the urine

e Milrinone -
S notvopic + vasodilakon SO goo -or righk heaft feotuse (r contva th }',/-7 v Jvast usi.‘;

Beta- Adrenoceptor Agonists

e Most selective for heart B1 = dobutamine ) BeAn aﬂom‘sw alss Lta\fd

e Increases CO and decreases ventricular filling pressure W

s SE-increased Q2 consumption, tachycardia (i.e. bad in CAD or arrythmias) .

e Can boost'BP also = SMt refax ™ ah'wa.lp \

- Yterine relatation

Investigational - fskeletal nwsb{n K"’Uphkib

s |staroxime - steroid derivative, inhibits Na/K/ATPase

* Levosimendan- sensitises the tropanin system to calcium
*  Omecamtiv mecarhil- activates cardiac myosin, prolongs systole without increasing 02 consumption
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Sympathomimetic amines (more often classified as vascpressors)
) «  Adrenaline — high affinity for B1, B2 ans o1, B effects at'small dose, a1 effects at high dose
) e« Noradrenaline — potent effects at al receptors
Ny adrenalin swahW ﬁfm /Vﬂ

) Synthetic Catecholamines : : , in fhe admenad mediia . S NA pa.ﬂ.wa?,
' ™ * Dobutamine

o Strong Pl aMigpeipas— Synthasy & exia N UL
' o. ‘Cardiac effect makes it a strong inotrope - _phenylémandlamine - - V- mﬁﬂfmmf&"“
) o WeakfhronOtrsz actlivi;y y | .y a.dﬁl'é Qt mesngl goup Fo V4 1o

o Vascular smooth muscle binding results in combine 0:1 agonism and an agonism
: o : Ny . i i form adrenabhe
) 5. Describe the effects of adrenoceptors and distribution in the body | = ; redesiect en blowd

v ' ' thayr periwien e

j Receptor Location: (B1, B2, a) . S .
) ' ia
) Novad = P&ﬁ pretal T™EP

] Adrenadlin= viun wury

- sepret = tHE ~®) 8P
l I

K

) s
' K 2= CNS rewplake, spoohn mmiiie - :
eceptor Type ocation ctions whehn stimulated
|. R tor T L i Al h lated
pha ascular smooth muscle i Masoconstriction .« ¥
Alfl;h e v | h | V icti |
] L on S (5], ; Arterial SMC = contraction = TSVR
) 3 ttopved Peripheral vasoconstriction
Beta 1 _ Heart and intestinal smooth Increased contractility via TCa in
y ). J.prw\'\-ﬁ + dobw'rﬁ.mw muscle " cells facilitating actmf'mvosm
) 1 binding with trop C
i 2 . ncreased automaticity
adagnalin > WOTaA | d ici
) GS Increased AV conduction
) ‘Increase HR via Ca channel
activation
) Beta 2 . Branchial "Vasodilation and bronchial dilation
) | - 150prenading Vascular and uterine smooth B2 on vasc SMC causes TCa
) 2 - adrenalon Peoreel Gg muscle uptake by SR and vasodilation
. ; { Brenshial dilatation and dilation of
) 3¢ o . coronary arteries
) Dopaminergic receptors Renal and mesenteric vessels Vasodilation , :
) Increase blood flow to kidneys and
mesentery
< V1 and V2 receptors V1 —vascular smooth muscle V1- constriction
' V2 —renal collecting duct V2 —enhanced permeability
) .collecting duct and mediates
s - water reabsorption
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Week 9 Pharmacology- Neuro |1’ Local Anaesthetic, General Anaethetic, Muscle Relaxants @Jyﬁ‘?fﬂ’ﬂ%&,
i 1. Describe pharmacological properties of lignocaine and prilocaine »

TRANSIENT NEUROWGICAL sYmPTImS @@f‘
e —— W

)
' T distribution 10 mins  POSY SPNM anaeshwea & |)noaure/iA
) s T 1% elimination 1.6 hours POAN &n w0 des + ‘i'hl:?h!s—}-—uﬂs @ merer

3 vd 91 T few howeS POSH Spinact -2 olags past 6 FNFMW}SW
) - CL0.95 L/min o oY rauTOLofy (219)
)
)
)
)

Lignocaine

Prilocaine

T % distribution 5 mins can (use MUV lebingamir 29 to acuvrmadackom
T % elimination 1.5 hours ea. WMGUM O - to uﬁ:{,{M \\) Fermud NS %
& — haesmt

vd 261 " ! 4
CL 2.84 L/min Fe¥m oxrduyed 4o Fedt T
vt ool 01 _

' Eliminated via conversion to water soluble metabolites in the liver ¥ plaSm@
MOA of local anaesthetics: voltage gated sodium channel blockade without altering the resting membrane potential.
|I Prevents the generation of action potential. Channels in the resting state have lower affinity, where active channels bind
better. The recovery from a drug induced block is 10 — 1000 times slower than recovery from normal activation.
o _ (MJ&M;’
_ o promess st Bages bW g S gon
l NB: high extracellular calcium antagonizes LA, high extracelluiar K enhances LA, AeieliC = b :
LA also interact with other channels K/Ca, enzymes adenylyl cyciase and receptors i.e. NMDA/g proteins effect is poorly )

understood but seems to be important. v naked. neAves Aodieed \St (same ST

J TRisk of oy | ceffedts;
M Vas 2 & HOA
) 2. Whatis anaesthesia? MU ped i€ INHACOSERA GAOUS - '{"Mh > pvvava
: Unconsc'pus‘ne:s.s, amnesia and‘lmmoblhty. _ . § mauk LS
see also: inhibition of autonomic reflexes and skeletal muscle relaxation + analgesia

) fast > Slow
. 3. Describe the pharmacological properties of common anaestf?::\t{g: agents — NO, Isoflurane o ( > p(/CD)Lq/(
, TAYnorpIin ReALase —  Kippi heALy [ N

Cuktute A (o2
) NO — MOk /= ™° § Gaeha Blood: | Frow v gresd )

b

Incomplete anaesthetic N MDA agonalt ol o
Rapid onset and recovery — X t-keol tin Largs - J4s .

MAC >100 TSNS tone, mild CVS olopresad™ PPVR (rewvore pMHTN)
Low solubility in blood so more rapid onset (blood gas partition coefficient 0.47 = at equilibrium between alveolar space

and blood, the concentration in the blood is less than half the concentration in the inspired air) PVDW Uhe &hrsS

° " o : vV Brpaads s _

Brain:Blood partition coefficient = 1.1 [-4 x R~ PON ‘2’\1 -‘-;1’1{?(—! = Dresks DNTUM
lsoflurane — {/ MW OLOXNOIBL Oy HEYUA-CVENE $O %@od’ﬂﬁf \HDPt'.S a & WE h newropuIny
Medium rate of onset and recovery o ‘P 7°.
MAC 1.4 = ﬂmmmurvm

Higher solubility so longer time to onset because more gas dissolves in the blood before the tension changes.

Blood:gas partition 1.40
Brain:Blood partition coefficient = 2.6

y Sé’d\!/lv £ /A.u.nzﬁm" dpeant
4. Whatis the MAC? ok sea et - :
on VO}IML f potency of an anaesthetic A mAc

The minimum alveolar concentration, a measure o _
22 MAC is the partial pressure of an inhalational anaesthetic in the alveoli of the lungs at which 50% of a population of

non-relaxed patients remained immobile at the time of surgical skin incision
(NAUNA, S (L perewtaqe @k 1 ek musphese of gas
on (g mixhue reganed o wohiend this eheot -

FACTRS THAT J MAC
MACS GEF dmﬁs - Hypoxi A
S NO 00 Y, - Hypopwwi

= - 0ld
Hatohung 019 % = Lq\‘at-ﬁ?}i'am Ay (IU'I-)

(sofeurawna \ -t A — 0pRids (cwiling )
M-mgfbw”(;u\a 0 - la7,,_
SEND 2%, #

AdesAMacant 6 6L,

Alvweotar [1 = Bram VI
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