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SYNTHESIS OF .
NOREPINEPHRINE UPTAKE INTO
® Hydroxylation of tyrosine is

atioy STORAGE VESICLES
the rate-limiting step.

® Dopamine enters a vesicle
and is converted to
norepinephrine.

® MNorepinephrine is protected
from degradation in the
vesicle.

® Transportinto the vesicle is
inhibited by reserpine.

RELEASE OF
NEUROTRANSMITTER

e Influx of calcium causes
fusion of the vesicle with
the cell membrane in & process
known as exocytosis.

® Releasze is blocked by
guwancthidine and bretylium.

REMOVAL OF
NOREPINEPHRINE

® Released norepinephirine is
rapidly taken into the neuron., v Presynaptic

° Romuk. iz inhibited by i et
cocaine and imipramine.

BINDING TO
\> '—/A\ B RECEPTOR

® Postsynaptic receptor

is activated by the
A Inactive ~°"’“'"’h' o binding of neuro-
‘\\. — transmutter.

B METABOLISM

- Noreplnephline s
thylated by COMT
.nd oxidized by MAO.

N\
INTRACELLULAR RESPONSE




Sosynihesis of calischekmine
©——0H2—E:O—H- NH, Tyrosine

Rate-limiting step Tyrosine hydroxylase

(|300H
HO CH,— CH— NH, DOPA
HO

HO CH_o—CH> — NH, Dopamine
HO

kopamlne B-’Wroxﬂasg

OH
= I
HO l CH CHo— NH, Noradrenaline
Phenviethanolamine
\N-tnethyltransferasej

?H
CH CHo— NH —CH, Adrenaline



http://en.wikipedia.org/wiki/File:Norepinephrine_structure_with_descriptor.svg
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V=) gD 95

o Epi>NE>>ISO
O Agonist= Phenylephrine, Antagonist=Prazosin

O Tissue: Vascular smooth muscle, Genitoryinary smooth
muscle, liver, intestinal smooth muscle
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V=) g ¥

o Epi2NE>>ISO; Agonist= Clonidine; Antagonist=
Yohimbine

o Tissue: Pncreatic isles (b cells), nerve terminal,
vascular smooth muscle
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o [SO>Epi=NE
O Agonist=Dobutamine, Antagonist=Metoprolol
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V=G ol 0t oF

O [SO>Epi>>NE
O Agonist=Terbutaline, Salbutamol;
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V=G oo 0wl o

o NE>Epi
O Agonist= ;Antagonist=
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i ; _ Inhibition of _ Tachyeardia — Vasodilation
Vasoconstriction norepinephrine y
i : release — Increased linolysis L Sllgh“y decreased
Irr;:ir:taaslfcdepenpheral - POy peripheral resistance
— Inhibition of - Increased myocardial Bronchodia
- Increased blood pressure ~ Insulin release contractilit - Pronchodiaton
o _ Increased muscle
~ Mydriasis and liver glycogenolysis
~ Increased closure of
internal sphincter of - Il}crleased "eease
the bladder ot glucagon

— Relaxed uterine
smooth muscle




ChiefferfectsIoffad lENCCERLOTy

o Vascular smooth muscle contraction......... ol
o Inhibition of transmitter release............... 0.2
o Cardiac stimulation........................... . Bl
O Vascular smooth muscle relaxation.......... B2

o Bronchiolar smooth muscle relaxation...... B2
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Il solution

jich ieaspoontul (5mL) contains
lenesin 100mg ¢
Yipropanolamine HC! 5mg
pheniramine Maleate 2 mg
citrate 197 m9 0
60 m3
) 4 M3
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— B. Cardiac effects of catecholamines
Ca channel

Pacemaker¥
channels

cAMP? > &
L.Protein Phosphory-
kinase A = lation (P)

Positive chronotropic

Troponin
9 9 89§ 30 g

Ca-ATPase

Phospholamban

Positive inotropic

—

Contraction <+ Ca*«"*

. -

R, receptor; Gs and Gi, stimulatory and inhibitory G-proteins;
AC, adenylyl cyclase; PK-A, protein kinase A; SR,
sarcoplasmic reticulum; « and [}, alpha and beta-
adrenoceptors; Epi, epinephrine; NE, norepinephring; ACh,
acetylcholing; M2, muscarinic receptor; A4, adenosine (Ado)
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— C. Metabolic effects of catecholamines

100000000000 00000(
(g
o
7
2
cAMPt
= =
Glycogenolysis ——  Glucose Fatty acids

T




"~ ADRENERGIC

- AGONISTS
Adrenergic Agonists
~ DIRECT-ACTING
- /
Direct-acting Mixed-acting Indirect-acting Albutoro
— Clonidine
— Dobutamine*
— Dopamine*
Selective Non-selective Releasing | Uptake MOA COMT - Epinephrine*
Agents Inhibitor* Inhibitors Inhibitors* || Isoproterenol*
— Metaproterenol
oy-phenylephrine oy Cip-oxymetazoline ephedrine amphetamine  cocaine selegiline entacapone | Mettioxamino
oty-clonidine B4 Po-isaoproterencl (0ey 0 By B and  tyramine -~ Norepinephrine*
B4-dobutamine oy tiz B4 Po-epinephrine  releasing agent) ‘\‘ :
B,-terbutaline oy o By-norepinephrine : " ~ Phenylephrine
Y - 1 S L = A
. e i i Ritodrine
e ’,/ i | _ Terbutaline
‘\“",f' i i
Responses are not reduced by prior Response is reduced by Responses are abolished by prior (T :
treatment with reserpine or guanethidine. prior treatment with treatment with reserpine or  IBIBEAT AATINA
Response may by potentiated by cocaine, reserpine or guanethidine.  guanethidine. i ‘NBIRECT -ACTlNG i
reserpine and guanethidine.
- Amphetamine
- Tyramine

T and INDIRECT

; (mixed action)

— Ephedrine
Metaraminol




Diivg) Adiions: AConSS

o o agonists
a ,: treat hypotension and shock
o phenylephrine
o ,: treat hypertension
o clonidine (local effect: increase blood pressure)

o 3 agonists
nonselective: Cardiovascular disorders

o 1soproterenol
o dobutamine

B,: Asthma

o terbutaline
A o albuterol



Divg) Aclions:

O
o o Antagonists

o, antagonists: anti-hypertensive
o prazocin

o , antagonists: cause hypertension
o yohimbine: male sexual dysfunction

Ergot alkaloids

o 3 Antagonists (B blockers)

nonselective: anti-hypertensive
o propanolol

B, antagonists: fewer adverse effects
o atenolol: limited brain penetration

Y B, antagonists would worsen asthma




Catéchol  Ethylamine

Catechoelaminesri o |

Drug

EPINEPHRINE al, a 2, B1, B2

NOREPINEPHRINE |al, a2, f1

ISOPROTERENOL |B1, B2

DOBUTAMINE 31 (al)

DOPAMINE D1 (al and B1 at high doses)
H

OH
HO s

I
N
HO ~ ™ CH3

Epinephrine

Receptors




al:EP>NE>>ISP

EpinEpNine 31:1SP>EP=NE

32:1SP>EP>>NEP
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Epinephrine increases
the rate and force of
cardiac contraction.

Infusion of
epinephrine

100 -

(4]
o
-

Pulse rate
(per minute)
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Peripheral
resistance

Low

(0] 15

Time (minutes)

the peripheral increased and diastolic

Epinephrine : i
dgcregses Systolic pressure is
resistance. pressure is decreased.
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http://fa.wikipedia.org/wiki/%D9%BE%D8%B1%D9%88%D9%86%D8%AF%D9%87:Epidaropak.jpg
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— B. Structure-activity relationship of epinephrine
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Metabolites ﬁ \v\/ﬁ ) L;‘*)j} &_.JJ.?- CJ.Q 9 OJ}) )J OuLjJ d\.*.é J:.é‘«n

appear in
the urine | '\

Catecholamine
O-methyltransferase
(COMT)

Lack of penetrability
through membrane
barriers

_—"HO
+
*HO@ClH—CHz—NHz—cm

(poor enteral absorbability
and CNS penetrability) (MAO)

N, OH

Metabolic
reaction sites

Monoamine oxidase
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NOLERINEPRGINE

L ,8 o)l 50 Cou W gla 0,8 2t D
al:EP>NE>>|SP

B1:ISP>EP=NE
B2:1ISP>EP>>NE



http://en.wikipedia.org/wiki/File:Norepinephrine_structure_with_descriptor.svg

Norepinephrine induces
reflex bradycardia.

Infusion of
norepinephrine

Pulse rate
(per minute)
1

180

120

Blood pressure
(mm Hg)

60

High [

Peripheral
resistance

Low L

15

0

Time (minutes)

Norepinephrine causes
increased systolic and
diastolic pressure.

Norepinephrine constricts all

bloo%\(zssels causing
increased peripheral resistance
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Isoproterenol causes
vasodilation, but strongly
increases cardiac force
and rate.

( Isoproterenol

G 9B :

~ Infusionof
isoproterenol

g'g 100 -
8% o ¥
- i L
ﬂ.g < {:
¥
& o 0
180 e
: :
g.g i B’ Broncho-
&g 120 = dilation
£
e C@
High [ 2 ‘
58
c
g g Spl Peripheral
3 @ a® vasodilation
II\
-0 N5 / | Rate

Time (minutes)

Isoproterenol causes
a significant decrease
in peripheral resistance.

Isoproterenol causes

markedly decreased

diastolic pressure, with
moderately increased
systolic pressure.




HC—CH—NH2 () HC—CH,—NH B HC—Chy~NH B

(X. OH OL o OH CH; « OH HC—CH;B

Morepinephrine Epinephrine lsoproterencl !
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D1 (al and B1 at high doses)

Dopaminergic

Increased
blood flow

Dopamine



PRARMACOLOGICAL EFFECTS:

o Vasodilation in renal and mesenteric beds, mediated by
dopamine receptors.

o Cardiac Stimulation - increase In rate, force, cardiac
output, mediated by 31-receptors.

o Vasoconstriction - at high concentrations, mediated by
al-receptors.

o THERAPEUTIC USES: Shock/Chronic Refractory
Congestive Failure
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o 1 agonist
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/ DOBUTREX

DOBLU TAMNI
HYDROCKHLOAIDUN

250 mg/20 ml

250 mg

N I.V.



ROENVIERNGINE O

OH
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o Adult Cold Tab. Acetaminophen 325mg + phenylephrine HCI
5mg+chlorpheniramine maleate 2mg

o Antihistamine decongestant Tab. Pseudoephedrine HCI 30mg +
Phenylephrine HCI 5mg + Chlorpheniramine maleate 2.5mg
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Clonidine

raz Receptors

Activation of receptor
decreases production
Synaptic of cAMP leading to an
vesicle inhibition of further
release of norePi-
nephrine from the
neuron.

— A. Inhibitors of sympathetic tone
ATP cAMP

Adenylate

| Stimulation of central o,,-receptors |
v cyciése
Suppression \ \ c — =)
pf sympathetic N
impulses in a-Methyl-NA N—<’ j v H
vasomotor in brain H N "az Receptor
center d H v o
\ Clonidine v
Tyrosine Norepinephrine _j
} Inhibition OH
DOPA of DOPA- HO AT
opamin decarboxylase ™ CH3 O@&%‘?@@w "-i W
E | Yy ... (N eeaesl £ ........I.. 7 f;
o I A
" CHy ™~ C—NH, 4 E !
DAG
MetNA |« ooMethyldopa  COOH Menbeans O x5 25 catt
S ﬁ'no‘;?t?des P, <

False transmitter

|

o, Receptors
Activation of receptor increases

roduction of diacylglycerol and
inositol triphosphate leading to
an increase in intracellular
calcium ions.
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— a, adrenergic agonists

o Brimonidine (Alphagan®)
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Alphagan P ‘\ Q9“""L§°F°"*"‘>)°
|||| I e & e o el el .
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o Tizanidine (Sirdalud®)
o a centrally acting a, adrenerglc
agonist and muscle relaxant

e
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Somae adverss etiscts observead

Arrhythmias

Headache

Hyperactivity

Insomnia

(

(7 L Tremors
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. «-BLOCKERS

H E
fo i Lappin st bt

ACENE[YIE
B I 0 C ke rS — : g:::.:z):,:/’t’:enzamine

- Phentolamine
- Prazosin
L Terazosin

~ B-BLOCKERS

. Acebutolol
__ Atenolol

L Labetalol
. Metoproliol
| Nadolol
 Pindolol

| Propranolol
| Timolol

| Cocaine
. Guanethidine
. Reserpine




A s ok S slens Sl
(cpe 93l 5 cw‘j}‘ﬁ:) A; ol ngjbe
(oot ) O olanl (glgtens S

Bl oS slemes S
(Jdsoss Jdslngn) solaml o cles S




Oy oS (sl oSl 2L 2 4,8

O3 ol 5 (BPH) by by 5 on

g9 5 el

B et T Y




B sl sans lge 2db o 8

L S shly aen 10 95 W08 p
Jﬁjw‘ :‘5.0-'2.{)‘
I 555 10 S

SRSl WM 5 b 25051 el 8
5092

Jd 5 o p b9 ,8 8O 5

J 5 sed p oS P8

s I 531 5 I3 550 16500 5]

o ST 0 e

A 9,01y 9500







