Histamine histamine receptors
Histamine **°
Histamine mediator mast cells
prostaglandins, leukotrienes, cytokines, chemokines, chemotactic factor 0xygen
free radicals histamine decarboxylation
histidine 1-histadine decarboxylase
histamine (mucous membrane) histamine
(preformed) granules mast cells basophils
histamine mediators histamine
2.5 5
30 mast cells
histamine mediators

histamine " HL receptor

vascular permeability, extravasation proteins reflex
stimulation glandular secretions
histamine (histamine receptors)< %)
receptor histamine 3
H1 receptor smooth muscle endothelial cells
smooth muscle
(genitourinary tract) histamine H1 receptor sensory
nerve (itching) 1 vasodilatation
leakage smooth muscle (muscle contraction)
H2 receptor histamine 2 receptor
(secretion) (heart)
H2
receptor T-lymphocytes histamine T-helper type 1
(TH1) [FN-y
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H3 receptor histamine  H3 receptor
cerebral vasodilatation smooth muscle airway
histamine histamine receptor
, histamine H1 receptor
vascular permeability, extravasation proteins reflex stimulation
glandular secretions HL antagonists
histamine
mediators

antihistamine

late phase allergic reaction

MastCells N J _
HI-R R\ A« HI-R i
Induced in AR DegradatlHoir;tamine
_— -Methyl
Nociceptive Nerves Endothelium ranst[er%\se
(Axon Response?) (vascular Permeability) Epithelium
Endothelium
CNS
ltch
Systemic reflexes
Sneeze
AIIerglc salute 1
Parasympathetic reflexes

Glandular exocytosis —)  Mucous secretion

3.1 Histamine acts on HL receptors to induce vascular permeability and activate
nociceptive nerves that recruit parasympathetic reflexes modified from!42)

(Antihistamines)
50
1 4 ‘56’

(Oral antihistamines)



29

(allergic conjunctivitis)

(Intranasal antihistamines)

first line treatment

HL antihistamine (Classification of antihistamines)
H1 receptor antagonists
histamine H1 receptor reversible competitive inhibitor
3 %)
1. First generation

aromatic rings alkyl substitutions

chlorpheniramine, hydroxyzine, triproliding, brompheniramine
first generation lipophilic blood-brain
barrier H1 receptor (first generation

antihistamine)

2 (second generation antihistamine)

First generation non-selective H1 blocker pure
H1 blocker non-selective Hl-antagonist
dopaminergic cholinergic receptor
glaucoma
first generation pure H1-specific antagonists

anticholinergic



histamine (non-histamine related rhinorrhea) non-
allergic rhinitis (common cold)

2. Second generation

second generation antihistamines 3
L (nonsedation) blood-brain barrier
2. (long acting)
3. H1 receptors (highly-H 1 selective antagonist)

terfenadine, astemizole, loratadine, mequitazine, acrivastine,

azelastine, mizolastine, ebastine, epinastine
2
lipophobic
H1l-receptor

psychomotor performance

psychomotor task performance

antihistamines

6157 58) 2
times, smoother steering, less lane weaving
a driving course
2
terfenadine
metabolism

metabolite

hepatic cytochrome P450

QT prolongation

antihistamines

cholinergic receptor

blood brain barrier

cholinergic

alcohol

2
driving errors,  shorter response
greater speed and accuracy in covering

non sedating antihistamine
astemizole prodrug
cytochrome P450 active
(drug interaction)
astemizole

Torsades de Points

azelastine, epinastine

(anti-allergic activity) loratadine
adhesion molecule expression

3. Third generation

metabolism

potential cardiotoxicity

second generation
prodrug
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principle active metabolite products parent antihistamines
metabolite 2 fexofenadine (active metabolite
terfenadine) cetirizine (active metabolite hydroxyzine)
3 generations
(potency)
(sedating non- sedating) prodrug
active metabolite
(antihistamine activity)

59) first-generation

(Anti-allergic and anti-inflammatory effects of
antihistamnes)V<b'5 6>

antihistamine effect anti-
allergic effect mediators mast cells basophils
calcium late phase
leukotrienes, prostaglandins platelet-activating factor
second generation azelastine, terfenadine,
astemizole, loratadine cetirizine inhibit basophil histamine release
antihistamine kinin eosinophil migration
first generation anti-allergic hydroxyzine

(anti-inflammatory effect)

(in vitro) loratadine, cetirizine, terfenadine fexofenadine anti-inflammatory
cetirizine eosinophil infiltration loratadine ICAM-1 expression
(in vivo) double-blinded placebo-controlled study

controlled study
anti-inflammatory / anti-allergic
antihistaminic effect
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31 second &third generation*28*

H1-receptor
H1l-receptor
cholinergic effect
mediators mast cells basophils
calcium
leukotrienes, prostaglandins
Kinins

migration inflammatory cells

1. Central side effects
central
(lipophilic) blood brain barrier
(drowsiness)  25%
objective measures of sedation

psychomotor skills

triprolidine SR 10 mg bid

I 0.05mg/dl cocktail 2
driving performance 1. 3. triprolidine
3
tripolidine SR
terfenadine loratadine
alcohol
sympathomimetic
decongestant mildly sedating second-generation antihistamine improve

driving performance



, (nervous),

(athetosis)

(drug overdose)

1

(tinnitus), : : (tremor) euphoria
vy
Vuurman (61)
diphenhydramine Simon
(62) P300 evoked potential
chlorpheniramine  increase latency placebo terfenadine
central side effects
triprolidine-pseudoephedrine
diphenhydramine
2
metabolites
(parent drugs) (
) 2
2. Peripheral side effects(r)
peripheral
cyproheptadine,  ketotifen astemizole

anticholinergic effects

atropine (atropine poisoning)
cholinergic effect
1990

astemizole

de pointes

delayed ventricular repolarization

first generation antihistamines ,

fixed, : ,

second generation antihistamines
cardiotoxicity terfenadine
ventricular tachycardia torsade

prolongation of the



QT interval prominent  waves

P450 cytochrome oxidase

(erythromycin troleandomycin),

itraconazole), protease inhibitors
grapefruit juice

terfenadine

cetirizine fexofenadine

|deal pharmacotherapy for allergy rhinitis(@

histamine
basophils
early-phase reaction (EPR)
EPR
H1-receptor sites
mediators mast cell
mediators

mediators
LPR
mast cells

hepatic

enzymes acrolides
imidazole (kétoconazole
ritonavir (Norvir),

QT prolongation

late-phase reaction (LPR)

(effector cells)

loratidine,
mast cells
LPR
degranulation
chemical

non-H1-mediated symptoms in

mediators

33-50%

mediators

leukotrienes, prostaglandins kinins
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H1-mediated symptoms EPR
LPR
EPR
LPR EPR H1-receptor antagonist
LPR corticosteroids
1 1 (anti-inflammatory activity)
third generation antihistamine
central nervous system anticholinergic effect
first generation antihistamines antihistamines second
generation antihistamines .. 1980-1982 .. 1988
cardiotoxicity QT prolongation, ventricular arrhythmias
Torsade de Points second generation antihistamines
astemizole terfenadine high blood
concentration
1) Intentional over dose
2) Physiological dysfunction
antihistamines
3) [nhibition metabolism antihistamines metabolite
cytochrome P450 CYP3A4 CYP3A4
interfere metabolism antihistamines substrate CYP3A4 high
blood concentration erythromycin, testosterone, estradiol
block potassium channel antihistamines,
inhibit action CYP3A4 acrolides antifunqus
H2 antagonist grapefruit orange
antihistamines
3 cardiac activity
diarylalkylamine nitrogen side chain
block potassium channel lipophillicity side chain
antihistamines carboxylate lipophillicity
hydrophillicity potassium channel

TN 2 &
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Terfenadine second generation antihistamines
metabolism terfenadine
metabolite CYP3A4 fexofenadine (active metabolite terfenadine

carboxylate hydrochloride)
terfenadine
third generation antihistamines
active metabolite parent antihistamines metabolite

metabolism
cetirizine fexofenadine

(Fexofenadine)
terfenadine terfenadine
fexofenadine
antihistamine effect H1-receptor
1 cytochrome P450
macrolides kétoconazole terfenadine

Fexofenadine

CO,H
| erTenadine

Q cr,
C—QI-CHz -CH2-CH- @Ca{
o~ l

3.2 Structures of Fexofenadine and Terfenadine
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fexofenadine

seasonal allergic rhinitis 100 fexofenadine QT
interval single dose 60 120 fexofenadine
1 terfenadine
fexofenadine specific H1 receptor
anticholinergic effect
Benstein fexofenadine 60-240 bid pc
fexofenadine
fexofenadine 14
fexofenadine cetirizine 120-180
efficacy fexofenadine cetirizine
fexofenadine 23 cetirizine 25

(seasonal allergic rhinitis)

fexofenadine

psychomotor
performance
drug interaction
loratidine cetirizine'64' 65)
240 " '66'6T1 120
180 . (8
fexofenadine loratadine cetirizine
pseudoephedrine (65
fexofenadine loratadine
(SAR) fexofenadine
loratadine loratadine'66’
fexofenadine 60
iphenhydramine
60 : "' alcohol 0. 0 Y
diphenhydramine
(6)

fexofenadine open non-comparative study
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16-65 1 symptom score 6
fexofenadine 120 mg 2 total
symptom score  base line = 10.18 1 = 4.95
2 = 4.37
fexofenadine
3
placebo controlled
(in vitro) fexofenadine
(anti inflammatory effect) adhesion molecule cytokine expression
ICAM-1 (adhesion molecule) cytokine (IL-8) GM-CSF
chemotaxis eosinophil adherence endothelial cell
prodrug
terfenadine anti-inflammatory effect

fexofenadine

ICAM-1 expression
(Inflammatory cells)
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