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* Act as Ach , but with longer duration of action due to
more resistance to AchE

* Succinylcholine is the only depolarizing agent is used.

* The depolarizing agent first causes the opening of the
sodium channel associated with the nicotinic R Som=ti

receptors, which results in depolarization m Ton Gated Chovnet
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* Continued binding of the depolarizing agent renders the receptor
_incapable of transmitting further impulses.

* With time, continuous depolarization gives way to gradual
repolarlzatlon as the sodium channel closes or is blocked. This causes

a resistance to depolarization (Phase Il) and flaccid paralysis. - wieakness
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non—bepelarizing I ( puas

* the respiratory muscles are paralyzed last

* Normally, the duration of action of Succinylcholine is Repid acton <0
extremely short, because this drug is rapidly broken '“¢ & Jsieo w1
down by plasma pseudocholinesterase. Asamo b £=05

* Because of its rapid onset and short duration of fleh o O ol
action, succinylcholine is useful when rapid
“»w oy cendotracheal jntubation is required
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 Succinylcholine is injected intravenously TV nfuson

* sometimes given by continuous infusion to maintain a longer
duration of effect. Drug effects rapidly disappear upon
_discontinuation

LA ool L owe O
0 5 QUP Wgans 5 21




Adverse etfects

% Hyperthermia T T

o **Apnea (in genetically suseptable patients)
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Nicotinic Nicotinic
receptor receptor
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Figure 6.2
Sites of actions of adrenergic agonists.



Adrenergic Agonists

1 Neurotransmission at adrenergic neurons

- Norepinephrine is the neurotransmitter instead of
acetylcholine

- The process involves :
1.Synthesis
2. Storage
3.Release
4.receptor binding
5. removal of the neurotransmitter from the synaptic
gap
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1. Synthesis of norepinephrine

-~ awmifo acid

* Tyrosine entry to the adrenergic neuron via Na+ dependent carrier

+ oOH

e Tyrosine hydoxylation ** RLS
— OOH

 DOPA decarboxyation
* Dopamine hydroxylation(inside the @@E)




2.Storage of norepinephrine in vesicles

* Dopamine is then transported into synaptic vesicles by an amine
transporter system that is also involved in the reuptake of preformed
norepinephrine. BN O S

* This carrier system is'blocked by reserpine Wiseeke N Dopn I

+0O4H

* Dopamine is hydroxylated to form norepinephrine by the enzyme,
dopamine b-hydroxylase

e Stored in the vesicle untill released

——



* ¢ |n the adrenal medulla, norepinephrine is
methylated to yield epinephrine, which is stored in
chromaffin cells along with norepinephrine.
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3.Release of norepinephrine

e Ca+2 influx to the cytoplasm
C Vesicles fuse with the cell membrane

g

Expelling of its content
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4. Binding to receptors

O CH |
* Norepinephrine binds’to postsynaptic receptors

* Elicit cascade of events including secondary
messengers.

- cyclic adenosine monophosphate cAMP
- phosphatidylinositol cycle 5
* “Norepinephrine also binds topresynaptic

receptors that modulate the release of the
neurotransmitter”



5. Removal of norepinephrine

- Possible removal mechanisms:

» Diffuse out of the synaptic space and enter the
general circulation

» Metabolism to O-methylated derivatives by
postsynaptic cell membrane—associated catechol O-
methyltransferase (COMT) in the synaptic space

>§\eﬁgggzur,e_ci@n uptake system that pumps the
norepinephrine back into the neuron




When NE reenters Adrenergic neurons

* can be oxidized by monoamine oxidase (MAQO) present in neuronal
mitochondria.
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* The inactive products of norepinephrine metabolism are excreted in
urine as vanillylmandelic acid, metanephrine, and normetanephrine.
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SYNTHESIS OF
NOREPINEPHRINE

UPTAKEINTO
® Hydroxylation of tyrosine s STORAGE VESICLES
the rate-limiting step. +y(:in » ﬁ)r“:h
AN~ A~~~ 3 @ Dopamine enters a vesicle

and is converted to

Urine norepinephrine.

@ Norepinephrine is protected

from degradation in the
® Transportintothevesicleis
inhibited by|reserpine.

RELEASE OF
B NEUROTRANSMITTER
@ Influxof calcium causes

fusion of the vesicle with
the cellmembrane in a process

known as[exocytosis,

_C

DOPA
Uri Inactive <
O metabolites

0

REMOVAL OF
NOREPINEPHRINE

® Released norepinephrineis
rapidly taken into the neuron.

® Reuptakeis inhibited by
cocaine and imipramine.

" BINDING TO
EI RECEPTOR

o Postsynaptlc receptor
vN J in S4nu is activated by the
W{l: binding of neuro-
transmitter.

Inactive
— @ metabolites

Catedlol_Q
_methyltransferase
CcO

SYNAPTIC
SPACE
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Adrenergic receptors (adrenoceptors)
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Epinephrine Isoproterenol
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Epinephrine Adrenergic receptors (adrenoceptors)

4
MNorepinephrine
$

iso ptobertnol a Receptors
>al: > a2:
I'postisynaptic effector - located presynaptically
organs - Beta cell of the pancreas
- contraction of smooth and on certain vascular
muscles smooth muscle cells,

control adrenergic
neuromediator and insulin
output,

- feedback inhibition on NE
0 fallin the levelsof 7 . ~AMF
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Sfcreﬂolr‘on T, Con_fchjian T 4 Smooth museles Contraction

and DAG and Calcium
release from the ER to
cytplasm

T - Activation increases IP3
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o> Receptors

Activation of the
rec tor decreases
Symaptc production of cAMP,
wvesicle leading to an inhibition
of furthher release of
norepinephrine from
the neuron.
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3 Receptors

Activation of thhe receptorincreases
production of DAG and 1P, leading
to an increase in intracellular

calcium ions.
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* The @and a2 receptors are further dividedinto alA, alB, alC, and
alD and into a2A, a2B, and a2C. This extended classification is
necessary for understanding the selectivity of some drugs.

¥ ¢ For example, tamsulosin is a selective alA antagonist that is used to
,\:j:;% treat benign prostate hyperplasia. The drug is clinically useful
Y because it targets@eptors found primarily in the urinary tract

{

q,; and prostate gland.
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» Strong response to isoproterenol rather than to epinephrine

* The B-adrenoceptors can be subdivided into three major subgroups
- B1 (heart, kidney)

- B2 (lung, blood vessels
- B3 (AD)

Binding of a neurotransmitter at any of
the three B receptors results in increased

concentrations of cAMP within the cell



| ADRENOCEPTORS '

#
- Vasoconstriction

_ ncreased peripheral
resistance

" Increased blood prassure

™ Mydriasis

~ Increased closure of

intemal sphincter of
the bladder

.

= Inhibition of
norepinephrine
reloase

~ [nhibition of acetylcholine
release

~ |nhibition of
insulin release

f

b

~ Tachycardia
- Incraased lipolysis

= Increased myocardia
contractility

~ Increased release
of renin

b

- Vasodilation

- Docreased peripheral
resistance

~ Bronchodilation

- |ncreased muscle
and liver glycogenolysis

- |ncreased reloase
of glucagon

- Relaxed uterine
smooth muscle




