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CHARACTERISTICS OF ADRENERGIC AGONISTS

sympathetic systeml| 5.ia3 s NEs epinephrined! fawe juds Jaiad, ol 450 Lalias

* derivatives of B-phenylethylamine

» Catecholamines

» Noncatecholamines

» Substitutions on the amine nitrogen
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Catecholamines Al s s A3 i 5 el k] i

Sk o rapid inactivation !l susceptible (2,2s (5 ) S puds Al sl T o Las
catechol-O-methyl transferase 5 Monomine oxidase.!!

* Sympathomimetic amines that contain the 3,4-dihydroxybenzene
group.

1 Epinephrine -High potency

2 Norepinephrine -Rapid Inactivation : MAO,
3 Isoproterenol COMT

4 Dopamine -Poor CNS penetration: polar

>3l 5830 Gask e ((MOA) Lebae 2,k
alpha&beta receptors.

polar LY LiLaYl high potency Lasic L 5uai,

4] giry Las poor CNS penetration Lasic ola,
anixety, tremor. ,ESY1 Jis LIS LI side effects.]!
s reflex mechanismd! e 3G 1ias headache
sympathetic!l i3




el yrms Log catecholaminesd! oo daline 555 75 Lol oo

Noncatecholamines MAO,COMT ..k 5= degradatior
acunlls Jobi effect Lgakaas 1329

 Compounds lacking the catechol hydroxyl groups

have longer half-lives

* Not inactivated by COMT and they are poor
substrates for MAO

v'Phenylephrine,
v Ephedrine Increased lipid solubility of
v’ Amphetamine many of the noncatecholamines

(due to lack of polar hydroxyl

groups) permits greater access
to the CNS.




Substitutions on the amine nitrogen

* The nature and bulk of the substituent on the amine
nitrogen is important in determining the B selectivity

of the adrenergic agonist
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MOA%&UQAJMQJIS
Mechanism of action of the adrenergic
agonists

1acting agonists: epinephrine, norepinephrine, isoproterenol,
and phenylephrine. silas Jsids receptordl ols agblyi)ls endogenous agonisttl Ja (uds

acting agonists: amphetamine,

cocaine, and tyramine,

3ction agonists: ephedrine and its

stereoisomer, pseudoephedrine il ,.i indirects direct sia



acting agonists: amphetamine,

cocaine, and tyramine,

,sympathetic system.! Llas lga oSl 3,500 receptordls lshaiy Lo yulibse af JSi oy5a
L. Reuptake of norepinephrine 1 xics ¥ sympathetic stimulation J«x: cocained! Stis
olei effect suie unys receptordls 4bls,l wys synaptic cleftil o385 b o) oin

oS Orae OsSs oIl release of norepinephrinedl stimulation J.x: amphetamined! L.
exocytosis! Lilae 31,k e synaptic cleftdl () vesicles of neurons.!|
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(HTN Crisis/vasodepressor episodes)
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INDIRECT ACTION

Drug enhances release
of norepinephrine from
vesicles.
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Drug directly
activates receptor.

Figure 6.8

Sites of action of direct-, indirect-,
and mixed-acting adrenergic
acaonlists_



(DIRECT)ACTING ADRENERGIC AGONISTS

Epinephrine

- From catecholamines

- Epinephrine interacts with both a and B receptors.
- At low dose —vasodilation effect (B effect) E.

- At high dose-Vasoconstriction effect (a effect) «,

receptorsll Js! activation Jesss acuall i adrenal medullaltl od poats (U1 LS uds




Epinephrine Actions

J Cardiovascular :
tachycardiall s; is,0 s dnnb 8545

- Increase HR (cronotropic) and myocardium

= Tt o Fcontractility( inotropic) via B1 receptor.

\J-’J\,’ v -~ SIE A W
- Epinephrine activates B1 receptors on the kidney to
cause renin release

- Constricts arterioles in the skin, mucous
membranes, and viscera (a effects)occv. — TPR — Tsee

- Dilates vessels going to the liver and skeletal muscle

([32 effects). —> 4 ORP o QUl el axs(SYStoIlC) e 6,56 o b G5 Le 3

- Renal blood flow is decreased (! e =101 bis) diastolicyi e o35 « )
' ;e constriction of arteries . a1 e o U

- Increase in SBP el BZ—“@«&chpr! 455 perihral resistanceJ
- Decrease DBP (B2 effects). dbp Ja, i, livers ditation fe., <7 <z ol ez



Epinephrine Actions

Respiratory

- Powerful broncho- dilation by acting directly on
bronchial smooth muscle (B2 action).

a cute osbmny - LC_\«\V nAG mgl—\«m'b%

» Excellent in asthma and life saving conditions

- Epinephrine also inhibits the release of allergy
mediators such as histamines from mast cells

histamine! ;1,3 5.8a3 Liadig .connective tissued! o3 8u5a g
bronchodilation 5 vasocons Jexs a4l heparineds



Hyperglycemia: T 'Sle=d qluesse
Epinephrine has a significant hyperglycemic
effect :
ﬂLycejm—J\ _)—«_:\.*_QG
1. Increased glycogenolysis in the liver (2 effect)

2. Increased release of glucagon (B2 effect), and a
decreased release of insulin (a2 effect).

Gluconeogenesis- sawi ill aminoacidsd! (s g3 sladl g dalac (e J95ull 549 glucagond|
glucosed! yiu<i Jay LG Jis insulind



* Lipolysis:  ,dipose tissue e fatty acids 51,80 505
Epinephrine initiates lipolysis through its agonist
activity on the 33 receptors of adipose tissue

* Biotransformations:
Epinephrine, like the other catecholamines, is

metabolized by two enzymatic pathways: MAO and
COMT

* The preferred route of administration is IM

T IBlL « 2nd messenger sa9g CAMP 5.4a5 5uny B3J activation Jasy Le aay
Jsas idulsg oI hormone sensitve lipase! Lgis 4l o lay 30 Hday
adll 4 lipidsdl ;e wi3s 1iag glycerol 4 fatty acidsd triglycerides.!



' Therapeutic uses of Epinephrine

 Bronchospasm

* Anaphylactic shock: drug of choice for type |

hypersensitivity reactions in response to allergy

adll las Jsy9 bronchocons g vasodilation o juas cdaulisall e 4230 shockd) g4
bronchodilation g vasocons Jaee sy ye dadyul dlaatiion clia jlie

e Cardiac arrest Initiation of heart

anesthesia padlill &89 aayd Glas audicu

sasass ,gradual released! g,k e dels Huall L35G < Mis epinephrined! ;g
C LS yuaiyg (Ji L) dhalgll anll aaS cdlidally 3udl yiay GIBIL VAasoCONs Jea
duration of actiond/ us’ g juall & el <7 edg



Adverse events Sympatiekd =& Rl

* CNS effects: anxiety, fear, tension, headache, and tremor
* cardiac arrhythmias — digatin a oizl s Dol Tacky covdlia
* Pulmonary oedema

* Hyperthyroidism cause increase production of adrenergic receptors
which increase sensitivity of sympathetic action.

* Hyperglycaemia in diabetes.



0 ged aginest Lan s (Y Lalll ol alall e NE g epinephrine o &Ll 15,85

Norepinephrine

- Theoretically it can stimulate all adrenergic receptors
- Therapeutically a receptors are most affected
» Cardiovascular effects :

- Vasoconstriction (al effect), causes increase peripheral resistance
and Increase in SBP & DBP Y2~ ciw

gBa roreceptor reflex-Bradycardia| = - ¢! ks ZLa,¥ 4o Compensatory mechanism s

“weak on@receptor, thus not recommended in asthma”




Therapeutic uses

e SHOCK adll las s ad i shockd) dls < epinephrined) ope Joadl 5o
J31 (g siuuway baall a4, @ Liaty o Mf anaphylactic shockd! uSay 4

(] Pharmacokinetics:

Norepinephrine may be given IV for rapid onset of action. The

duration of action is 1 to 2 minutes following the end of the infusion
period

*Adverse effects:

These are similar to those of epinephrine

Phentolamine wle &Y/ o9 NEJ) LuSe Jaiiy (Il a1 antagonist olasaiy 3yl dejall dla o



Isoproterenol

» Direct-acting synthetic catecholamine

>

Non slecective

B1 and B2 Agonist /2 fecepht, Je 05 S5 o

side effectd] s LY 6 glends La
dLls 4l theraputic usesd! (Il ALl

e Actions:

Cardiovascular: Isoproterenol produces intense
stimulation of the heart to increase its rate and force
of contraction, causing increased cardiac output.

ackivoedion «P— B —_— HR T ) Conl‘vac"‘”f‘y 7h

= N rdease aqL renssan o /I‘EP



* [soproterenol dilates the arterioles of skeletal muscle
(B2 effect), resulting in decreased peripheral
resistance.

QP:V\ephV"'M——_S, T = s
* Because of its cardiac stimulatory action, it may
F1 =~V < increase systolic blood pressure slightly, but it greatly o

: : ; =
reduces mean arterial and diastolic blood pressure = g, recept

e Used in ER to stimulate heart = THR

* Pharmacokinetics: Isoproterenol is a marginal = il
substrate for COMT and is stable to MAO action. <=

activation of sympathetic system (i dalilill adverse effectdl iy dig



Dopamine

>Immediate@olic precursor of norepinephrine

»Occurs naturally in the CNS in the basal ganglia,
where it functions as a neurotransmitter, as well as in
the adrenal medulla

»Dopamine can activate a- and B-adrenergic receptors
»Degraded by COMT & MAO, “short half-life”



» High doses activate a1 receptors (Vasocontriction)

» Lower doses activate B1 cardaic receptors ( augment
contraction)

» Dopamine activates|Dopamenergic receptord in the
Kio[@ < renal arterioles leading to vasodilation and increase
renal blood perfusion

syml st uas U irreversible damage sas renal failure Ge jias sagag ¥l

sensitive to a5 Jals (o< ) BIL LIS Jualsll aully ,BPII wi3sg vasocons Jeas
low blood perfusion

wanb <oy Jiias (s vasodilation Jesiy a3¥



Therapeutic uses of Dopamine
“Septic Shock” -

o5t Llius coun shockdl 5,455 ¢ 1537 o
a4l inflammation 4. (<5 septic!
oleguria s renal blood flow.!! Jlai,
dLls urination L.< ga4

clig! chypotensiont] dla o w3 50 aglsy
BEY uedjl-'ai-é'é-bldjhie Ls

Dopamine

NS

Renal

p1 al lperfusion

2z
= =

It is also used to treat hypotension and severe heart failure, primarily in patients with low or normal peripheral
vascular resistance and in patients who have oliguria



Fenoldopam-R

o Dopamineagonist => iove e lechive

* Moderate affinity for a2 receptors.

* |tis used as a rapid-acting vasodilator to treat severe

HTN crisis hypertension in hospitalized patients, acting on
coronary arteries, kidney arterioles, and mesenteric

arteries.

-first-pass metabolism and

e Has a 10-minute elimination half-life after IV infusion.

short duration of action </ (&,

s
£ l

Side effects * Headache,izziness, nausea, vomiting, and

Reflex tachycardia



Dobutamine

ES&,\QC_\"‘VQI

* A synthetic, direct-acting catecholamine B1 receptor
agonist

* Increase CO in CHF

* No increase in myocardial oxygen demand ! e «) éuss advantge sl

. L — . ST ST a1 Lo A
Caution in |Atrial Fibrilation olons i

Gl Slag ¢ 5L ¢ 13T o0 £55 5o




Oxymetazoline

* A direct-acting synthetic adrenergic agonist that
stimulates both al- and a2-adrenergic receptors

(’dﬂ/r\e_ss 4* r’uvmn{ nese

* It is primarily used locally in the eye or the nose as a
vasoconstrictor

* Relieves congestion by decreasing blood supply to
the desired tissue

** Systemic ABS. and rebound congestion on|LTU. | long term use
Sl e Pl -
& olls GlaEaY) gllay Al gl o381 doadivul Jla o8
ST JSei (LAY 2oy (94 (819 ekl



Phenylephrine

* A direct-acting, synthetic adrenergic drug that binds
primarily to al receptors

g- Not a cathecolamine and not a COMT substrate.

* Raises both systolic and diastolic blood pressures, (
no effect on myocardium)

el [ * Nasal decongestant
* Also used in ophthalmic solutions for mydriasis




Clonidine

An'a2agonist pregnancyll o¥la o8 auniig

* Centrally acting anti hypertensive. Jwadl alla o8 4GS Juld olaaiol Sl
Acts centrally to produce inhibition of sympathetic

vasomotor centers, decreasing sympathetic outflow
to the periphery.

do o=

= S/E :lethargy, sedation, constipation

* Abrupt discontinuance must be avoided to prevent
rebound hypertension.

OLS toalie Sty anll laiis wije 4 clgull gralil) GilEY) (iats a3Y



Albuterol and Terbutaline | asthmaii osie o coyse

e Short-acting B2 agonists used primarily as
bronchodilators and administered by a metered-dose
inhaler (MDI)

 Terbutalin is used off label as uterus relaxant to
inhibit premature labor. |igs . uterusd! relaxation of smooth muscles Islass b2.11 4%

. 5,501 3u¥sll aiayg integrity of pregnancydl le laslay
S0 [ * Tremor, anxiety,
e Tachycardia in systemic administration
* Dose titration may be needed

-@with MAOI




Salmeterol and Formoterol

* B2-adrenergic selective agonists that are long-acting bronchodilators.

* One dose from inhaler covers 12 hrs compared to SA agonists (3 hrs)
Corticosteriods <ae civai (Sas aslls (xlipe adiiow oiay
COPD,Asthma ., “ala didlad 3

* Combined with Corticosteroids
* Drug of choice for Nocturnal asthma

P U= eV € 25 S
* Inhaled powders formulations

WaSiles gllin oye Liguuis ¥



