Which ones are a-isomers and which ones are B-isomers?
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Which one is a cis isomer? Which one is a trans isomer?
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I. Review of anti hypertensive drug therapies
(a) "Ohm's law"

——p
Current (I, amperes)

+

R (ohms) -~

V (volts)

Electrical circuits (Ohm's law):
Current (amperes) x Resistance (ohms) = Potential Difference (Volts)

Com’r‘?' Centrally-acting alpha2-agonists
regulation DA1 agonists

‘ \ Sympatholytic agents

Cardiac outputf| + Peripheral resistance{| = | Bp

T ACE inhibitors

Angiotensin AT1 receptor blockers
Sympatholytic agents
Vasodilators
Diuretics

Diuretics
Calcium channel blockers
Beta-blockers

(b) Adrenergic receptors and the blood pressure

Subtype Endogenous agonist potency order BP-r:}a:;gn;ihons
o Epinephrine > norepinephrine >> Smooth muscle
! isoprenaline contraction

Smooth muscle
o Norepinephrine > epinephrine >> constriction and
2 isoprenaline neurotransmitter
inhibition
B Isoprenaline > epinephrine >> Heart muscle
! norepinephrine contraction
B Isoprenaline > epinephrine >> Smooth muscle
2 norepinephrine relaxation




II. Classification of the antihypertensive drugs included in
CH29 (based on MOA)
A. Peripherally acting sympatholytics
(1). B-adrenergic receptor blockers
(2). a-adrenergic blockers
(3). Mixed a/p-blockers
B. Centrally acting sympatholytics
(1). Methyldopa and methyldopate ester hydrochloride
(2). a2-adrenergic agonists
C. Vasodilators
(1). Direct-acting vasodilators
(2). Potassium channel openers
(3). Phosphodiesterase inhibitors
(4). Nitrodilators
(5). Ganglionic blockers

III. Peripherally acting sympatholytics
A. Mechanism of action
B. Drug development

(a) Mechanism of adrenergic agonist
selectivity

(b) First generation
O Nonselective
(c) Second generation

O Cardio selective (Relatively p1-
selective)

(d) Third generation
O Mixed al/B1 adrenergic blockers




A. Mechanism of action
(a) Inhibition of normal sympathetic effects
(b) Reducing cardiac output

Current (I, amperes)
R (ohms) -
V (volts)
Cardiac outputf| + Peripheral resistance{| = | Bp{
T ACE inhibitors
Diuretics Angiotensin AI\llref:epfor blockers
Calcium channel blockers 57"":;" °d)_'|f'c agents
Beta-blockers asodilators
Diuretics

C. Drug development
(a) Mechanism of adrenergic receptor selectivity
(b) First generation
O Nonselective
(c) Second generation
0 Cardio selective (Relatively B1-selective)
(d) Third generation
O Mixed al1/B1 adrenergic blockers

BP-related actions
Subtype of agonist
oy Smooth muscle contraction
o, Smooth muscle constriction and neurotransmitter inhibition
B4 Heart muscle contraction
B Smooth muscle relaxation




(a). Mechanism of adrenergic agonist selectivity

Subtype Endogenous agonist potency order
oy Epinephrine 2 norepinephrine >> isoprenaline
o, Norepinephrine > epinephrine >> isoprenaline
By Isoprenaline > epinephrine >> norepinephrine
B Isoprenaline > epinephrine >> norepinephrine
Ps Isoprenaline = norepinephrine > epinephrine
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(b) First generation \ﬁ-adr‘enor‘ecepfor‘ I,
Nonselective B-blockers |
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(c) Second generation-Cardio selective (Relatively B1-selective)
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Acebutolol Atenolol
HNWCH3 NH,
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(d) Third generation-Mixed al/B1 adrenergic blockers

)‘t@)\/ \N@ Qi‘ OH
s Labetalol HN

(e) al- selective adrener'glc blockers
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IV. Centrally acting sympatholytics

A.MOA C |
om‘r'g Centrally-acting alpha2-agonists
regulation DA1 agonists
/ \ Sympatholytic agents
Cardiac oufpuﬂ + Peripheral resistance{| = | BP]

B. Methyldopa and methyldopate ester hydrochloride

HO COOR  L-Methyldopa R=H
WCHS Methyldopate ethyl ester hydrochloride
2
HO R=C2H5
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HO NH, a-Methylnorepinephrine

Direct acting stereoisomer
CH,

HO




C. a2- selective adrenergic agonists
Q Centrally acting sympatholytics

Cl
NYNH /7 Glucuronide conjugation
Cl . .
\ Sulfate conjugation
Clonidine
Cl
S NH /r Glucuronide conjugation
%NH
cl  NH; \ . .
Guanabenz Sulfate conjugation
Cl
NH _NH, Glucuronide conjugation
o m —> Mercaptoric conjugation
Cl . .
Guanfacine Sulfate conjugation

Metyrosine, a competitive tyrosine hydroxylase

inhibitor
COOH COOH
E Tyrosine hydroxylase m,\m
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DOPA

COOH COOH :
HO HO I Z 'NH
. . H C 2
L-enantiomer R-enantiomer 1 HO
|
|
1
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Reserpine
Q A natural product
O Inhibitor of MgATpase Tyr: Tyrosine
DOPA: L-dihydroxyphenylalanine
DA: Dopamine
DOPAC: L-dihydroxyphenylacetic acid
3MT: 3-O-methoxytyramine
HVA: 3-methoxy-4-hydroxy-phenylacetic acid

Reserpine
Monoamine Ygxidas
-)
MgATPase

Storage vesicle

Structural similarity between guanethidine and guanadrel
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V. Vasodilators
A. Direct-acting vasodilators
B. Potassium channel openers
C. Phosphodiesterase inhibitors
D. Nitrodilators
E. Ganglionic blockers

A. Direct-acting vasodilators

Hydralazine hydrochloride
(Metabolism of hydralazine)
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B. Nitrodilaters-Sodium nitroprusside

Q Inorganic compound o %
O Generating NO CI:NCN
NC—Fe—CN | Na2 e2H20
O=N" |
CN

- Sodium nitroprusside
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| Activation of Myosin-LC phosphatase |

4

| Myosin-LCT |
v

Vascular smooth muscle relaxation

C. Phosphodiesterase inhibitors
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| Activation of Myosin-LC phosphatase |
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Vascular smooth muscle relaxation |
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[K*] = 20 mM

D. Potassium channel openers

[K*] = 400 mM

| Opening of K+ channels |

v

| Hyperpolarization |

! N
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| Closing of Ca++ channels | Vi = Vip = Vour

v ,
| Intracellular Ca++ { | —
| Ca++-Calmodulin 4 | | Activation of Myosin-LC phosphatase |

v v

Myosin light-chain _>| Myosin-Lct |
kinase (MLCK) { *

| Vascular smooth muscle relaxation

Extracellular side
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Minoxidil and minoxidil metabolism
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Diazoxide (Potassium channel openers) and diazoxide metabolism
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E. Ganglionic blockers
Mecamylamine and Trimethaphan
Acetylcholine receptor antagonists

receptors

Muscarinic re@
Ach

Muscarinic receptors

Sympathetic system
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icotinic receptors

Ach

Postganglionic
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Preganglionic
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Sympathetic control = Parasympathetic
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