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Chapter 1 1

HISTAMINE

Histamine, meaning ‘tissue amine’ (fristos—1is-
sue) is almost ubiquitously present in animal
tissues and in certain plants, €.g. stinging nettle.
Its pharmacology was studied in detail by Dale
in the beginning of the 20th century when close
parallelism was noted between its actions and the
manifestations of certain allergic reactions. Histamine
was implicated as a mediator of hypersensitivity -
phenomena and tissue injury reactions. It is now
known to play important physiological roles.

Histamine is present mostly within storage
granules of mast cells. Tissues rich in histamine
are skin, gastric and intestinal mucosa, lungs,
liver and placenta. Nonmast cell histamine
occurs in brain, epidermis, gastric mucosa
and growing regions. Turnover of mast cell
histamine is slow, while that of nonmast cell
histamine is fast. Histamine is also present
in blood, most body secretions, venoms and
pathological fluids.

Synthesis, storage and destruction
Histamine is § imidazolylethylamine. It is
synthesized locally from the amino acid his-
tidine and degraded rapidly by oxidation and
methylation (Fig. 11.1). In mast cells, histamine
(positively charged) is held by an acidic protein
and heparin (negatively charged) within intracel-
Jular granules. When the granules are extruded
by exocytosis, Na" ions in e.c.f. exchange with
histamine to release it free (Fig. 11.2). Increase
in intracellular cAMP (caused by [ adrenergic
agonists and methylxanthines) inhibits histamine
release. Histamine is inactive orally because
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Fig. 11.1: Synthesis and degradation of histam,
MAO—Monoamine oxidase Ne

liver degrades all histamine that is absorbeq

from the intestines.

Histamine receptors Four types of histam;.

nergic receptors have now been clearly delineated

and cloned. Analogous to adrenergic o and B

receptors, histaminergic receptors were class;-

fied by Asch and Schild (1966) into H and

H, :those blocked by then available antihista-

mines were labelled H . Sir James Black (1972)
produced the first H, blocker burimamide and
confirmed this classification. Till now, only
these two receptors are clinically relevant. A
third H, receptor, which serves primarily as
an autoreceptor controlling histamine release
from neurones in the brain was identified in
1983. Though some selective H, agonists and
antagonists have been produced, none has found
any clinical application. Features of these 3
types of histaminergic receptors are compared
in Table 11.1.

Molecular cloning has revealed yet another (H,) reccpt’

in 2001 Tt has considerable homology with H, receptor
and binds many H, ligands. 4-Methyl histamine, el
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AUTACOIDS AND RELATED DRUGS

PHARMACOLOGICAL ACTIONS

1. Blood vessels Histamine causes marked
dilatation of smaller blood vessels, including

neap!s
[axed:
ost

increasing intestinal contractions. QUI
uterus is contracted while that of rat 1S 1€
human uterus is not much affected as a1 m
other visceral smooth muscles.

—
teri apillarie \
Anligen a,lle“OleS’. cap 5 and‘venu]es_ Ong. e
. tion flushing, especially in the piyg), S e
Jpigpiliacy increased heart rate and cardiac Ou([:"“» egy f
little or no fall in BP are prodyceq L" With In |
FesRI injection causes fall in BP which juq ;md iy, see
short lasting H, and a slow but more pel? Carly bro
H, component. With low doses only ltT‘Stem is
component is manifest since H, reCeptor;e | 4.
higher affinity. Fall in BP due to laree dhave in
is completely blocked only by a ¢q gbin Ose of
of H, and H, antagonists. Dilatation of Cratlfm ex
vessels causes pulsatile headache. il an
Like many other autacoids and ACh_ v i
Granule i : e 8 » Vasodily, pu
tation caused by histamine is partly (H, con
Na* or Ca®* nent) indirect, mediated through ‘endlothelii()- b
; , o \ m v
Prof™+ Hist* dependent relax.mg factor” (EDRF), je NO. 5
Hep_?rHist+ the receptor being locgtgd on the endotheliai w.'
cells. H, receptors mediating vasodilatatjoy, are
: 01
Hist* located dlrectly on the vagular smooth musclg. de
Larger arteries and veins are constricted by o
Fig. 11.2: Mechanism of antigen-antibody reaction  histamine. This is mediated by H, receptor g ‘
induced reie:se of his‘ag“ine from ma?‘ cell s vascular smooth muscle. Histamine also cayges 6
In sensitized atopic individual, specific reaginic (lg . . a0 7 |
antibody is produced and gets bound o F¢ epsilon receptor 1pcrea$ed capllla'ry permeabxhty du.e 1o separa. o
| (FceRI) on the surface of mast cells. On challenge, the  tion 0F endothelial cells resulting in exudation
antigen bridges IgE molecules resulting intransmembrane  of plasma. This is primarily a H, response, 7
activation of a tyrosine-protein kinase (1-Pr-K) which phos- Injected intradermally, it elicits the sripfe b
phorylates and activates phospholipaseCy. Phosphatidyl response consisting of: 1.
inositol bisphosphate (PiP,) is hydrolysed and inositol Red ) L ) ) _ o
trisphosphate (IP,) is generated which triggers intracellular ed spot: due to intense capillary dilatation,
release of Ca?. The Ca? ions induce fusion of granule Wheal:  due to exudation of fluid from
membrane with plasma membrane of the mast cell result- capillaries and venules.
ing in exocytotic release of granule contents. In the granule, Flare: ie. redness in the surfoundia
positively charged histamine (Hist*) is held complexed with ) - & . ) ) < r
negatively charged protein (Prot) and heparin {Hep-) mol- Ared aue Is arteriolar dilatation
ecules, Cationic exchange with extraceliular Na* (and Ca*) mediated by axon reflex. :
gels histamie ifeerin-aer an it argereala. 2. Heart Direct effects of histamine on in situ
heart are not prominent, but the isolated heatt, 1
considered to be a specific H, agonist, has shown greater ~ especially of guinea pig, is stimulated—rate as f
affinity and selectivity for the H, receptor, and is now  well as force of contraction is increased. These I
labelled a H, agonist. Eosinophils, mast cells and basophils : . diated C
; ; fate
are the primary cells expressing H, receptors. Activation A p _Hmanly H2 re.sponses.but a H‘ me duc- S
of H, receptors enhances chemotaxis of these cells. The negative dromotropic (slowing of A-V condd C
H, receptor may be playing a role in allergic inflamma- tion) effect has also been demonstrated. |
tion. Some H, antagonists are being explored as potential 3. Visceral smooth muscle Histamiﬂe ¢
drugs for allergic inflammatory conditions like rhinitis and b h C inea pigs an
asthma. Intestines and brain are the other sites where H, Cau.ses LORC OconStnCtl_on’ guin ) .p Large S
receptors have been located. patients of asthma are highly sensitive. - by (
doses cause abdominal cramps and colic D (
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" Glands His.lamine causes marked increase
iﬂ gastric secretnon~prrmm:ily of acid by also
of pepSi“ (see .Ch. 47). This is a direct action
e,\'eﬁed On,p arietal _Ce]ls through Hz receptors
and 1 mediated by Increased cAMp generaﬁoh,
which in turn activates the membrane protol;
amp (H K* ATPase).

Histamine can increase other secretions also
put the effect is hardly discernable. ’

5. Sensory nerve endings Itching occurs
when histamine is injected i.v. or intracutane-
ously. Higher concentrations injected more
deeply cause pain. These are reflections of the
capacity of histamine to stimulate nerve endings.

6. Autonomic ganglia and adrenal

medulla These are stimulated and release of Adr
occurs, which can cause a secondary rise in Bp.

In 1
human

response

7. CNS Histamine does not penetrate blood-
brain barrier—no central effects are produced on
iv. injection. However, intracerebroventricular
administration produces rise in BP, cardiac
stimulation, behavioural arousal, hypothermia,
vomiting and ADH release. These effects are
mediated through both H, and H, postsynaptic
receptors.

PATHOPHYSIOLOGICAL ROLES

L. Gastric secretion Histamine has dominant
physiological role in mediating secretion of
HCl in the stomach (see Fig. 47.1). Nonmast
cell histamine occurs in gastric mucosa, pos-
sibly in cells called ‘histaminocytes’ situated
close to the parietal cells. This histamine has

high turnover rate. It is released locally under

the influence of all stimuli that evoke gastric
S¢cretion (feeding, vagal stimulation, cholinergic
drugs ang gastrin) and activates the proton pump
(HK~ ATPase) through H, receptors. .

_ H, blockers not only suf)press acid secretl'on
Mduced by histamine but also markedly diminish

D ANTIHISTAMINICS

TRCRACTT. B 4 N R e

that fesponse to ACh and gastrin. By a mutu-
ally synergistic interaction the three secretagogues
amplify responses to each other with histamine
playing the dominant role. As such, antimuscarinic
drugs dampen the response to histamine and
gastrin as well. All three secretagogues activate
the same proton pump (H'K'ATPase) in the
parietal cell membrane, but through their own
receptors.

2. Allergic phenomena Mediation of hyper-
sensitivity reactions was the first role ascribed
to histamine. It is an important, but only one
of the mediators of such phenomena. Released
from mast cells following AG : AB reaction
on their surface (involving IgE type of reaginic
antibodies; Fig. 11.2) in immediate type of
hypersensitivity reactions, histamine is causative
in urticaria, angioedema, bronchoconstriction
and anaphylactic shock. The H, antagonists are
effective in controlling these manifestations to
a considerable extent, except asthma and to a
lesser extent anaphylactic fall in BP in which
leukotrienes (especially LTD . and PAF appear
to be more important. Histamine is not involved
in delayed or retarded type of allergic reactions.
3. As transmitter Histamine is believed to be
the afferent transmitter which initiates the sen-
sation of itch and pain at sensory nerve endings.
Nonmast cell histamine occurs in brain, espe-
cially hypothalamus and midbrain. It is involved
in maintaining wakefulness; H, antihistaminics
owe their sedative action to blockade of this
function. In the brain H, agonism suppresses
appetite. This may explain the appetite promoting
action of certain H, antagonists. Histamine also
appears to participate as a transmitter regulating
body temperature, cardiovascular function, thirst,
and possibly other functions, mainly through
H, (postsynaptic receptors) and H, (presynaptic
autoreceptors and heteroreceptors).
4. Inflammation Histamine is a mediator
of vasodilatation and other changes that occur
during inflammation. It promotes adhesion of
leukocytes to vascular endothelium by express-
ing adhesion molecule P-selectin on endothelial
cell surface, sequestrating leukocytes at the

™
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inflammatory site. 10may also regulate micros
circulation according 10 focal needs. |

5. Tissue growth and repair chusc.gmwn‘\g ‘de
ating (IssUCs contain high concentrations ol hlsl:\-
¢ been suggested 10 play an cssential role
of growth and repair.

has been implicated certain

‘¢ is NO conclusive evidence.

regenel
mine, il has
(he process
6. Headache Mistamine
vascular headaches, but thet

USES

ic use. In the past it has been

Histamine has no therapeut .
used to test acid secreting capacity of stomach, bronchial

hyperreactivity in asthmatics, and for diagnosis of pheo-
chromocyioma, but these pharmncological tests are risky

and obsolete NOW.

Betahistine 1t is an orally active, somewhat
H, selective histamine analogue, which is used to
control vertigo in patients of Meniéré’s disease.
1t possibly acts by causing vasodilatation in the
internal ear. It is contraindicated in asthmatics

and ulcer patients.
VERTIN 8 mg tab., 1/2 to 1 tab. QID.

HISTAMINE RELEASERS

A variety of mechanical, chemical and immunological
stimuli are capable of releasing histamine from mast cells.
]. Tissue damage: trauma, stings and venoms, proteolytic
enzymes, phospholipase A.

2. Antigen: antibody reaction involving IZE antibodies.
3. Polymers like dextran, polyvinyl pyrrolidone (PVP).
4. Some basic drugs—tubocurarine, morphine, atropine,
peniamidine, polymyxin B, vancomycin and even some
antihistaminics release histamine by displacing it from
the binding site, and not by an immunological reaction.
This release is not exocytotic, and does not require Ca™.
5, Surface acting agents like Tween 80, compound 48/80
etc. The primary action of these substances is release
of histamine from mast cells, therefore they are called
‘histamine liberators’. They produce an ‘anaphylactoid’
reaction—iiching and burning sensation, flushing, urticaria
fall in BP, tachycardia, headache, colic and asthma, ,

H, ANTAGONISTS
(Conventional antihistaminics)

These drugs competitively antagonize actions of
histamine at the H receptors. Recent evidence
indicates that histamine H, receptor exhibits some
degree of constitutive activity at certain sites, and
few H, antagonists are also inverse agonists, The
first H, antagonists were introduced in the late

1930s and have SUbSCqUenuy , \
1.()1‘i |

an unnecessary motley of drugg M’"""‘led ‘
they are frequently used for ; - N
[d V

. dlg L
poses. More commonly emplgyeq nu_ o D:N‘ |
. 1 : 0 I,
less sedating/nonsedating second g W arg ﬂ: |

:

antihistamines added after 198, ¢ ﬁe"_ation} |
antihistaminics have diverse ch@miceelmmgly, \

but majority have a substituteda smcw |
side chain. They are classified anedth.lam.”;; i‘
Table 112, l‘Sted ¥ \

PHARMACOLOGICAL ACTIONS |

Qualitatively all H, antihistaminics payq .
actions, but there are quantitative gy iy,
especially in the sedative property Crengeg, |

1. Antagonism of histamine Ty
antagonists effectively block histamine inde |
bronchoconstriction, contraction of imegl:%d ‘
and other smooth muscle and triple resp(msmEﬂ \
especially wheal, flare and itch. Fall i, eB\p ‘_
produced by low doses of histamine is blockeg |
but additional H, antagonists are required fo; |
complete blockade of that caused by highe
doses. Pretreatment with these drugs prozectg
animals from death due to i.v. injection of |
large doses of histamine. Release of Adr from
adrenal medulla in response to histamine is

abolished. Constriction of larger blood vessl

by histamine is also antagonized. Action of
histamine on gastric secretion is singularly
not affected by these drugs. Cyproheptadine

had additional 5-HT, receptor blocking actv-

ity (see p. 189).

2. Antiallergic action Many manifestatior
of immediate hypersensitivity (type I reaction)
are suppressed. Urticaria, itching and angioeder™
are well controlled. Anaphylactic fall in
is only partially prevented. Asthma in ™
is practically unaffected, though anaphylad;cr
bronchoconstriction in guinea Pig 9 1arg€)e
prevented. This tissue and species dep?n(,ie[nvce-
of response probably reflects extent of M7

. » . 1 ls
ment of histamine in the reactio™ t LTDJ

man

well established that leukotriencs L 'aﬁ)rs for

and PAF are more important M
human asthma.
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zfe p ILIZI; ; Drug Dose and route
ion H I HIGHLY SEDATIVE
1y, H]] Diphenhydramine 25-50 mg oral
:tUI_’eS, Dimenhydrinate 25-50 mg oral
:31? I? Promethazine 25-50 mg oral,
i.m. (1 mg/kg)
Hydroxyzine ?5—50 mg oral,
i.m.
milar . MODERATELY SEDATIVE
1ces, Pheniramine :20—50 mg oral,
I.m.
. H] Cyproheptadine 4 mg oral
1ced Meclozine (Meclizine) 25-50 mg oral
1na]
Se— Cinnarizine 25-50 mg oral
3 Edp . MILD .SEDATIVE
fo; Chiorpheniramine 2-4mg (0.1 mg/kg)
her oral, i.m.
;cts Dexchlorpheniramine 2 mg oral
of Triprolidine 2.5-5 mg oral
Ofn Clemastine 1-2 mg oral
s:j IV. SECOND GENERATION ANTIHISTAMINICS
of Fexofenadine 120-180 mg oral
ly Loratadine 10 mg oral -
ne -
\a I Desloratadine 5 mg oral
Cetirizine 10 mg oral
IIS Levocetirizine 5~10 mg oral
;1; ! Azelastine 4 mgq oral
71 0.28 mg intranasal
ic Mizolastine 10 mg oral
y | Ebastine 10 mg oral
: Rupatadine 10 mg oral
v
)
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Preparations

BENADRYL 25, 50 mg cap., 12.5 mg/s mi syr.
DRAMAMINE 16 mg/5 mi syr, 50 mg tab, GRAVOL 50 g tab

PHENERGAN 10, 25 mg tab., 5 mg/mi elixir,
25 mg/ml inj

ATARAX 10, 25 mg tab., 10 mg/5 ml syr, 6 mg/ml
drops, 25 mg/ml inj.

AVIL 25 mg, 50 mg tab, 15 mg/5 ml syr,
22.5 mg/ml inj.

PRACTIN, CIPLACTIN 4 mg tab., 2 mg/5 ml syrup

In DILIGAN 12.5 mg + niacin 50 mg tab
In PREGNIDOXIN 25 mg + Caffeine 20 mgq tab

STUGERON, VERTIGON 25 and 75 mg tab.

PIRITON, CADISTIN 4 mg tab

~ POLARAMINE 2 mg tab, 0.5 mg/ 5 mi syr

ACTIDIL 2.5 mg tab,
TAVEGYL 1 mgtab., 0.5 mg/s misyr

ALLEGRA, ALTIVA, FEXO 120; 180 mg tab

LORFAST, LORIDIN, LORMEG, 10 mg tab, -
Tmg/mlsusp.. .. .. . .

DESLOR, LORDAY, NEOLORIDIN 6 mg tab
ALERID, CETZINE, ZIRTIN, SIZON 10 mg tab, 5 mg/S ml syr. -

LEVOSIZ, LEVORID, TECZINE 5, 10 mg tab
LEVOCET 5 mg tab, 2.5 mg/5 ml syr.

AZEP NASAL SPRAY 0.14 mg
per puff nasal spray

ELINA 10 mg tab
EBAST 10 mg tab

RUPAHIST 10 mg tab
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3. CNS Theolder antihistamines 1.)1‘0duc>c :’Si“l‘(;
able degrec of CNS dcpressionz ThlS ﬂPP‘T‘an.ate
depend on the compound’s t‘lbllﬂy to P‘“f 1; he
the blood-brain barrier and its affimty 10 "
central (compared 10 peripheral) H, receptor
Individual susceptibility to different agents Val
ies considerably. The same drug and dose may
incapacitate some subjects, \\‘l\ile\ others m.ﬂy
remain alert. An overall grading of the sedatn{e
property of H, antihistaminics s present(::d n
Table 11.2. Some individuals also experience
stimulant effects like restlessness and insomnia.
Excitement and convulsions are frequently seen
at toxic doses. The second generation antihis-
taminics are practically nonsedating.
Certain (see below) H, antihistamines are
effective in preventing motion sickness. It is
not clear whether this is due to antagonism Qf
histamine in the brain or reflects antimuscarinic
property of these drugs. Promethazine also con-
trols vomiting of pregnancy and other causes.
Promethazine and few other antihistaminics
reduce tremor, rigidity and sialorrhoea of parkin-
sonism. Anticholinergic and sedative properties
underlie the benefit.
Some older antihistamines, especially
cyproheptadine, have appetite stimulating effect.
Some H, antihistamines are also effective
antitussives (see Ch. 16).

4. Anticholinergic action Many H blockers
in addition antagonize muscarinic actions of ACh.
The antimuscarinic action can be graded as:
High Low Minimal/
Absent

Chlorpheniramine Fexofenadine
Diphenhydramine Triprolidine

Promethazine

Astemizole
Dimenhydrinate  Cyproheptadine Loratadine
Pheniramine Cinnarizine Cetirizine

Mizolastine

If used concurrently with atropine or its substi-
tutes, phenothiazines, tricyclic antidepressants or
disopyramide, the anticholinergic action adds up.
5. Local anaesthetic Some drugs like
pheniramine, promethazine, diphenhydramine
have. strong while others have weak membrane
stabilizing property. However, they are not

clinically suitable local anaesthetics |-

o . SCT =
fhey cause irritation when injected g r’———‘—
Membrane stabilizing activity confere

X h iH‘\“aL |
thythmic property to t 6.86. compounds, i
6. BP Most antihistaminics cause a fq| i,
on i.v. injection (direct smooth muscle relaxay,
ot @ adrenergic blgckade)'. _Pmmethazme h:
significant o blocking activity. HO_We\’Qt" i,
is not evident on‘ oral admlmstr.atlon, thOUgh
postural hypotension can occur in suscepipy,

individuals.

PHARMACOKlNETICS

The conventional H, antihistaminics are wel]
absorbed from oral and parenteral routeg
metabolized in the liver and excreted in UFine’_
They are widely distributed in the body ang
enter brain. The newer compounds penetrate brgjy
poorly accounting for their low/absent sedating
action. Duration of action of most agents i
4-6 hours, except meclozine, chlorpheniramine,
mesolastine, loratadine, cetirizine and fexo-
fenadine which act for 12-24 hours or more,
The H, antihistaminics are mainly administered
orally, but few are available for i.m./iv. use
as well.

SIDE EFFECTS AND TOXICITY

Side effects of first generation H, antihistami-
nics are frequent, but generally mild. Indivi-
duals show marked differences in susceptibility
to side effects with different drugs. Some
tolerance to side effects develops on repeated
use.

Sedation, diminished alertness and concen-
tration, light headedness, motor incoordination,
fatigue and tendency to fall asleep are the most
common. Objective testing shows impairment
of psychomotor performance. Patients should
be cautioned not to operate motor vehicles of
machinery requiring constant attention. Alcohol
synergises in producing these effects as do other
CNS depressants. Few individuals, howeven
become restless, nervous and are unable to sle¢P

Second generation compounds are largely €€
of CNS effects.
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HISTAMINE AND ANTIHISTAMINICS

Regular use qt' COII.\'Gnlionn] antihistamines
s not advisable in Chlldl"cn, because the NS
dcpl't‘ssnm pvropt‘l‘l)" may nterfere with learning
and academic tasks.

Dryness of mouth, alteration of bowel move-
ment, urinary hesitancy and blurring of vision

can be ascribed to anticholinergic property of

older antihistaminics.

Epigastric distress and headache may be felt.
Local application can cause contact dermatitis,
Some drugs like hydroxyzine, cyclizine and
fexofenadine are teratogenic in animals; but
there is no evidence of excess malformations
in humans. Caution is nevertheless to be
exercised m prescribing an antihistaminic dyr-
ing pregnancy.

Acute overdose produces central excitation,
tremors, hallucinations, muscular incordination,
convulsions, flushing, hypotension, fever and
some other features of belladonna poisoning.
Death is due to respiratory and cardiovascular

failure.

SECOND GENERATION
ANTIHISTAMINICS

The second generation antihistaminics (SGAs)
may be defined as those H, receptor blockers
marketed after 1980 which have one or more
of the following properties:

* Absence of CNS depressant property.

* Higher H, selectivitiy: no anticholinergic
side effects.

* Additional antiallergic mechanisms apart from
histamine blockade: some also inhibit late
phase allergic reaction by modifying release/
action of leukotrienes, platelet activating
factor (PAF) and cytokines, etc.

AS per an international consensus group of experts,
"0 compound developed so far merits labelling as ‘third
&eneration antihistaminic’,

These newer drugs have the advantage of
- impairing psychomotor performance (driv-
g, etc. need not be contraindicated), produce
"0 subjective effects, no sleepiness, do not
pOt,emiate alcohol or benzodiazepines. Some
Patients do complain of sedation, but incidence
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is similar to that with placebo. However, they
have a narrow spectrum of therapeutic usefilness
which is limited by the extent of involvemem
of histamine (acting through H, receptors) in
the discase state. Their principal indications are:
(1) Allergic rhinitis and conjunctivitis, hay fever,
pollinosis: they control sneezing, runny but
not blocked nose, and red-watering-itchy eyes.
(ii) Urticaria, dermographism, atopic eczema.
(iii) Acute allergic reactions to drugs and foods.
The SGAs have poor antipruritic, antiemetic
and antitussive actions.
Fexofenadine It is the active metabolite
of terfenadine, the first nonsedating SGA that
was withdrawn because of several deaths due
to polymorphic ventricular tachycardia (Tor-
sades de pointes) occurring with its higher
doses or when it was coadministered with CY-
P3A4 inhibitors (erythromycin, clarithromycin,
ketoconazole, itraconazole, etc.). This toxicity
is based on blockade of delayed rectifier K*
channels in the heart at higher concentrations.
Astemizole is another SGA banned for the
same reason. Fexofenadine has a low propensity
to block delayed rectifier K* channels, does
not prolong QTc interval. Since it is mini-
mally metabolized, no interaction with CYP3A4
inhibitors have been reported. It is largely free
of arrhythmogenic potential, but some cases
of ventricular arrhythmia in patients with pre-
existing long QT interval have been reported.
Thus, it is not entirely safe in patients with
long QT, bradycardia or hypokalemia.
Fexofenadine penetrates blood-brain barrier
poorly; produces minimal sedation or impair-
ment of psychomotor performance, It is free of
atropinic side effects. Oral absorption is rapid.
It is mainly excreted unchanged in urine and
bile, has plasma t%2 11-16 hours and duration
of action 24 hours.
Dose: For allergic rhinitis 120 mg OD; for urticaria and other
skin allergies 180 mg OD.
Loratadine Another long-acting selective
peripheral H antagonist which lacks CNS
depressant effects and is fast acting. It is
partly metabolized by CYP3A4 to an active
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metabolite with a longer (%2 01‘. 17_ hr, bl}l{(:;is
not produced cardiac arrythnua 1m ove.I : ];
though seizures are reported. No interac .10
with macrolides or antifungals has been l}otefi
Good efficacy has been reported in urticaria
and atopic dermatitis. -

Desloratadine 1t is the major active
metabolite of loratadine effective at half the
dose. Noninterference with psychomotor per-
formance and cardiac safety are documented.

Cetirizine 1t is a metabolite of hydroxyzine
with marked affinity for peripheral H, recep-
tors; penetrates brain poorly, but mild sedation
and subjective somnolence is experienced by
many recipients. It is not metabolized; does
not prolong cardiac action potential or produce
arrhythmias when given with erythromycin/
ketoconazole.

Cetirizine in addition inhibits release of
histamine and of cytotoxic mediators from
platelets as well as eosinophil chemotaxis during
the secondary phase of the allergic response.
Thus, it may benefit allergic disorders by other
actions as well. It attains high and longer lasting
concentration in skin, which may be responsible
for superior efficacy in urticaria/atopic derma-
titis, as well as for once daily dosing despite
elimination t% of 7-10 hr. It is indicated in
upper respiratory allergies, pollinosis, urticaria
and atopic dermatitis; also used as adjuvant
¥ in seasonal asthma.

Levocetirizine is the active R(~) enantiomer
of cetirizine. It is effective at half the dose

and appears to produce less sedation and other
side effects.

Azelastine This newer H, blocker has good
topical activity, in addition it inhibits histamine
release and inflammatory reaction triggered by LTs
and PAF. After intranasal application it hag been
shown to down regulate intracellular adhesion
molecule-1 (JCAM-1) expression on nasal mucosa.
Its t/ is 24 hr, but action lasts longer due to
active metabolite. Its metabolism is inhibited b

CYP 3A4 inhibitors. Given by nasal spray for
seasonal and perennial allergic rhinitis it provides

e
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quick symptomatic relief lasting 15 | \*

in the nose and altered taste pel'CCpLig;n ;“jging —
Jocal side effects. Some somnolence h'\sl the
reported on nasal application and 5 tenden, e
weight gain noted after oral use, Yo |

Mizolastine This nonsedating ntihistap,: .
is effective in allergic rhinitis and umcarialnm
single daily dosing despite a t% of 8-10 Vo,
and no active metabolite. e

Ebastine Another newer SGA that rapidl, \
gets converted to the active metabolite Carbag ‘.
tine having a t/2 of 10-16 hr. It is nonsedatin. |
and active in nasal and skin allergies, Animg

studies have found it to prolong Q-7 .y

val which makes it liable to arrhyunmogenic
potential and CYP3A4 interaction, byt acty |
reports are still few.

Rupatadine This recently introduced antihis.
taminic has additional PAF antagonistic property,
and is indicated in allergic rhinitis. w

USES

. 5 W |
The uses of H1 antihistaminics are based o

their ability to block certain effects of histamine
released endogencously, as well as on their |
sedative and anticholinergic properties. |

|

1. Allergic disorders Antihistaminics do
not suppress AG: AB reaction, but block the |
effects of released histamine—are only pallia-
tive. They effectively control certain immediate
type of allergies, such as itching, urticaria, !
seasonal hay fever, allergic conjunctivitis and
angioedema of lips, eyelids, etc. However, |
their action is slow, therefore Adr alone'iS
life-saving in laryngeal angioedema, while
intravenously administered antihistaminic may
have adjuvant value. Similarly, they cannot be
relied upon in anaphylactic shock and have
a secondary place to Adr. Benefits are IS
marked in perennial vasomotor rhinitis, af‘?pw
dermatitis and chronic urticarias; cOml"ma;3
tion with an H, antagonist succeeds it SOHEO
cases of chronic urticaria not respondiné

H, antagonist alone.
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An “ofl label’
n ‘ofl label” (unapproved) use of cyprohep-

Stillgfno
a:r? the The antihistaminics are neflective
been qsthma: reasons may b ¢ in bronchial
eHCVI ~aleotriene _w
Y to . Leukotriencs
important medEL[TC-J" D,) and PAF are tadine is often made i )
. . nediators in humans than hi more  patienis for i nade in anorectic/convalescent
aminj . (Concentration of antihi % than histamine s fTor improving it ;
e _ ntihistamine : €. underweij g appetite. Such use in
iria b the site may not b . CS altained - . 'Wughl children is 1 :
A% be sufficient at s CNS 1 is inappropriate, because
10 concentration of hi icient to block hi S depressant acti ’
hr _ of histamine re] high 6 - ant action can affect learning
in the bronchi. cased locally ; Vertigo Vertigo is typically fel '
. rtal ning se : ) Yetasasin-
pidly .Cenam newer compounds like cetirizi s g sensation or rotation of surroundi g
irhas adjuvant role in seasonal astl etirizine have nse of movement when there i ngs, or
T Antihistaminics ar: . i vertigo is often o g .e .ls none. Mild
lating pes of s are also ineffective i is mostl reported as *dizziness’. Vertigo
s types O humoral and cell mediated in other . 4 y of vestibular origin, but may al
; pecause histamine i ~Mmediated allergi ue to a vari e also
nter- Suppress uﬁicariale :js not involved TheygljS causes, and is gzrletyn()f peripheral or central
: and swelli ; ’ 0 nerally ac :
enic ellings in . and o companied by n
s v ausea
fual ness, but have no effect on other erum sick- omiting. Y
of the syndrome. components _ The long term therapy of verti i
Type 1 hypersensiti discase andt other conitions is i occurring in Méniére’s
ihis ( pt I]ypelsenSItlvity reactions to d approaches have been tr]i;gns i¥ imperfast. & Vaely of
- except asthma : 0 dru . :
erty, Somepski and anaphylaxis) are suppres gs 1. Labyrinthine suppressants T
g n rashes also respond sed.  end-organ receptors or inhibit hese: Hrigs SOppssS
2. Other conditions i ) (in vestibular nuclei). it weninal, sholinergie patlvasy
Pa— s involving histami — Antihistaminics (with anticholinergi
- > minics bJ_OCk SymptOI‘nS rod ne Zjne, dimeﬂhydrinate (ail."UChOhnerglc aCtion)_cinnari_
histamine releasers (s produced by — Anticholinergics— > lpb.enhydramme, promethazine.
. . - ee p. 178)' afford s . gics— hyoscine, atropi
. tomatic relief in insect bite and 1 T ay A}g’gmeﬁc phenothiazines—pro hEJ)me'
Abnormal derm : ivy poisonin . Vasodilators They impr chlorperazine.
. ogra h . g. and . y improve blood fl : ;
ine phism 1S Suppres ol bpatnden— Fekdslne § ow to lab
) sed. g ctahisti ) yrinth
o gfso .have Prophylacnc v ; They Menidee"s dsse, ne is quite frequently used 1
ir infu . alue in blood/sal 3. Diureti <
sion induced rigor. aline . Diuretics They decrease labyrinthine fl
- - e ) ac inthine fluid
3. ] acet’l‘ZOIan‘Ude, thiazid sa urd pressure
.Pl’urlfldes Many con : o 4. Anxiolytics 3 es, amiloride.
do mines h ; ventional antihista-  modi » antidepressants Th
h ave antxpruriﬁc action ind odify the sensation of vertigo; ese drugs appear to
¢ H, antagonism. Though relief i ependent of & receptors—diazepam, go; may also depress end-
s pinto, olde . Thoug relief is often incom- 5. Corticosteroids The :janlltrlppyline.
. 4Ete, r antihistaminics chlorphenirami due to viral infecti y decrease intralabyrinthine edem,
L diphenhydramine, c . rpheniramine, Labwrinth on or other causes. a
a, first choi , cyproheptadine remain the ; abyrinthine (vestibular) su :
ice drugs for idiopathi . tions are tl o ppressant medica-
d - idiopathic pruritus. ; re the principal drugs for manag
. . 0 e
f; mon cold Antihistamini o verhgo 4s well as that gement
' affect the cou . aminics do not and vomiting. T of attendant nausea
» el rsle. of the jllness but may afford  and dim lhg‘d he H, antihistaminic cinnarizin
IC I . . ; enhydri zine
o thinorrhoea) aedl ot by.anncholmergic (reduce  used vestibu}lar e 1are the most commonly
y il nd §edat1ve actions. The newer  Betahistine ( suppressants in this condition
e in thi g antihistamines are less effective  M¢ - e p- 178) is specifically used o
e S respect' eniere s d]sease_ m
" . Motion s;j innarizine: Thi o1 .
dramine d'S/Ckness Promethazine, diphenhy-  weak antimusc];-H! antlhlstamme has additional
, dimenhydrinate and meclozine have vasodilat inic, anti-5HT, sedative and
or properties. It modulates Ca*
and attenuates vasoconstrict s Ca™ fluxes
or action of many

Proph :

Sl.clfng’sf:cf;ch value in milder types of motion

Starting ’the Quld be taken one hour before

be used iy Iiourrfey. P.romethazine can also

and POStOperati?,mmg §1_ckness, drug induced
e vomiting, radiation sickness.

endogenous mediators. The antiverti

CI:ty may bel due to calcium channel 1%1(; il’op-
Cmpanzme inhibits vestibular sensory nugl a'ld'e.
the inner ear, suppresses postrotatory labyrint(;;iri;1
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i influx
\ing stimulated influ
reflexes, possibly by reducing stimu .
reflexes, possibly by : he vestibular sen-
of Ca® from endolymph mto the ves o
‘ y M Q ave el 'C v
sory cells. Beneficial effects have buunf |mg0
: 3 ST e (& o
in Meniére’s discase and other types of v ¢
I i pset.
Side effects are sedation and mild g.i. ) .
: ding neuroleptic
Prochlorperazine: This D2 receplor hlocl\mg nuno:::tQ
1 T " (> S ] b S-
has additional H antihistaminic and hb_\lll'llhlnt.\ “(Il.Ll "
sant property which is useful in the short-term LOI\(.“Y
vertigo as well as the associated nausca and vomiting.

Parenteral prochlorperazine is the most .cﬂ'ecliv_e drug

for controllmg violent vertigo and vomiting. It is also
used in other kt'\'pes of nausea and vomiting (see Ch. 48)
7. Preanaesthetic medication Promethazine
has been used for its anticholinergic and seda-
tive properties.
8. Cough Antihistaminics like chlorphenira-
mine. diphenhydramine and promethazine are
constituents of many popular cough remedies.
They have no selective cough suppressant action,
but may afford symptomatic relief by sedative
and anticholinergic property (see Ch. 16).

9. Parkinsonism Promethazine and some

others afford mild symptomatic relief in early

cases—based on anticholinergic and sedative
property.

10. Acute muscle dystonia Caused by
antidopaminergic-antipsychotic drugs s
promptly relieved by parentera] promethazine,

0
ould h i
should be avoideds ® suit

(b) Will the ahove medicati
gets during spring. If n
during the vulnerab|

e season,
(see Appengiy-

1 for solution),
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diphenhydramine or hydroxyzine, Th;g i (u\

. v - - 'Q'(“n
based on central anticholinergic action of the

(\rug&
11. As sedative, hypnotic, anxiolytic' Any |
stamines with CNS' depressant. action haye Cha
been used as sedative and to indyce Sleep,
especially in children. Hoyvever, promethaz;ne
has produced serious respiratory depression no
young children; few deaths are on record; it ;¢
not indicated in children. a'ged 2 Years or Jegg
For promoting sleep,.antlhxstammlcs are not oy
dependable as benzodlazeplpes. Hydroxyz'me has
been used in anxiety associated with autonomje
manifestations. Seroton
(Combinations of antihistamini.csi with antidiarrhogy|q or -
bronchodilators, or those containing more than one apg;.
histaminic are banned in India.) { when b
H, antagonist The first H, blocker Burimamide rcr;:iclme
was discovered by Black in 1977 Metiamig, 19505
was the next, but both were not found Suitable (5-HT
for clinical use. Cimetidine was introduceq in ! % Tou
1977 and gained wide usage. Ranitidine, Jamoti- —
dine, roxatidine, and many others have beey platel
added subsequently. They are primarily used in and s
peptic ulcer, gastroesophageal reflux ang other

gastric hypersecreto

Ty states. They are described
in Ch, 47.

tomat

H, antagonist Though some selective H, antagonists have
been produced, they have not found any clinical utility.




