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Adrenergic receptors;

Alpha receptors;
oG, O

Beta receptors;

Bl’ Bz’ B3

Dopaminergic receptors;
(a subclass of adrenoceptors)

D1,D2, D3, Dy, Ds

adrenoceptors

All are G-protein
coupled.

o -adrenoceptors

H1a  P4B D

o -adrenoceptors

o e Ao o

P-adrenoceptors

Classification of adrenoceptors.



Alp/ha\ receptors; "o, 02
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Alpha 2 receptors
( presynaptic actions)

Autonomic
neurcomodulation

Inhibition of

norepinephrine release
({ Inhibitory autoreceptors)

Pancreatic G cell

Inhibition of
insulin release

Inhibition of
acetylcholine release
(Inhibitory
heteroreceptors)

PG release

Sympathetic

Parasympathetic

:<<§>-

Smooth muscle

Endothelial

Exocrine gland ‘&~ | cells

Presynaptic regulation of transmitter release from
noradrenergic and cholinergic nerve terminal




» Heart; Stimulate
(SA node, AV node, cardiac muscles)
» Juxtaglomerular cells; Renin release
B2

» Respiratory smooth muscles Relax

« Uterine smooth muscle Relax

» Vascular smooth muscle Relax

» Skeletal muscle K* uptake
- Pancreatic & o cells. Increased

insulin & glucagon secretion

B3

- fat Stimulate lipolysis



A

Increased
chronotropy and
inotropy

Increased
AV-node
conduction
velocity

Renal juxtaglomerular
cells

[ncreased

renin release

Bronchodilation Uterine relaxation
(tocolysis
L | (i)
) |
| |
' [Increased glucose| | S | i
. Relaxation metabolism, e Relaxation | | Relaxation f
lipolysis motiity | |




T

- Vasoconstriction

| Increased peripheral
fesistance

| Inergased blood pressure

- Mydriasis

L nereased closure of
- Internal sphincter of
- thebladder

_ Inhibition of
norepinephrine
release

- [nhibition of
insulin release

- Tachycérdla
. Increased lipolysis

~ Increased myocardial
contractility

= Increased release
ofrenin  °

b

~ Vasodilation

- Slightly decreased
peripheral resistance

— Bronchodilation

- Increased muscle
and liver glycogenolysis

- Increased release
of glucagon

~ Relaxed uterine
smooth muscle




’ Renal blood vessels ~ ------ Vasodilation
---- mechanism of action;
m dopamine >> Epi = NE Adenyiyl

or SKB-383383 cvclase

GDF GTP
GTP GDP

D1-dopamine receptors
coupled to Gs-protein

-> increased cAMP
Enzyme

ATRP cAMP

ATRP o~
J - (= 2C —= RoC2 protein kinase
ADP (

Y
Enzyme-PO4 2R

Kidney: Vasodilation.

Y
Biologic effect



Receptor

Location

Protein | Messenger

Major Functions

Alpha, ()

Alpha, («,)

Beta, (B,)

Beta, (B,)

Beta, (B,)

Dopamine |
(D)

Effector tissues:
smooth muscle,
glands

Nerve endings,
some smooth
muscle

Cardiac muscle,
juxtaglomerular
apparatus

Smooth muscle,

liver, heart

Adipose cells

Smooth muscle

G, 1P, DAG

G, lcaMP
G,  fcAMP
G, fcAMP
G,  fcAMP
G fcAMP

Ca?*, causes contraction,
secretion

Transmitter release, causes
contraction

Heart rate, force; renin
release

Relax smooth muscle;
glycogenolysis; heart rate,
force

Lipolysis

Relax renal vascular smooth
muscle



Classification of Adrenergic Drugs;—

—+May y be classified according to
o.«Receptors on which drugs act.
+Mode of action;

> Direct, indirect, mixed.
+Chemical structure.
+Therapeutic uses.

< Classification according to receptor

selectivity;

e A drug may preferentially binds to one subgroup of
receptors at concentration too low to interact with another
subgroup.

* Selectively is not usually absolute.

e NA preferentially activates 1 receptors as compared to [32
receptors.



/pha1 Agonists; ™ S
e Phenylephrine
e Methoxamine (has some 3 blocking effect also)
e Xylometazoline
e Oxymetazoline
e Naphazoline

»Alpha, Agonists;
» Clonidine,

- 0. methyldopa (alpha methyl noradrenaline).

+They inhibit central sympathetic outflow and
act as anti hypertensive agents.



P agonists; N, i

B1selective agonists;

- Dobutamine -

B2 selective agonists; ACtlng on both
- Salbutamol, and [3 receptors;
- Terbutaline, ,
o e Adrenaline,
- Rimiterol, o EphedriDE,

= Formeterol

- e Amphetamine,

- Pirbuterol, e Dexamphetamine,
- Ritodrine. e Methyl amphetamine,
Acting on both 31 and L L
B2 receptors, ydroxyamphetamine,
- Isoprenaline, e Metaraminol.

- Orciprenaline.



Dopaminergic agonists; =

» Dopamine Selectivity;

e Low dose;
Dopaminergic receptors (renal & splanchnic
blood vessels) D;------- Vasodilatation.

e Moderate dose;

B, agonist activity --- increase in contraction
and cardiac output.

* High dose;

Act on o receptors in BV causing
vasoconstriction and increase total peripheral
resistance causing increase in systolic and
diastolic blood pressure.



, Alpha agonists

Phenylephrine, methoxamine (6 B o Bl ot ] B

Clonidine, methylnorepinephrine Ol 00 =5 B
Mixed alpha and beta agonists

Norepinephrine o, =05 B, >

Epinephrine =01 B =
Beta agonists

Dobutamine’ ByoB.anw

Isoproterenol By=PBy>>>> o

Terbutaline, metaproterenol, ESS HETE s e

albuterol, ritodrine

Dopamine agonists
Dopamine D,=D,>B>>c

Fencldopam D, =D,







