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Autocolds

Autocoids are naturally occuring substances which originate from
diffuse tissues and produce intense pharmacologic action near their
site of formation and release- termed “local hormones”.

Histamine and serotonin (5-hydroxytryptamine; 5-HT) are the most
important amine autacoids.

The ergot alkaloids are a heterogeneous group of drugs (not
autocoids) that interact with serotonin receptors, dopamine receptors,
and a receptors.

Other autocoids are eicosanoids, vasoactive peptides and nitric
oxide.

Secretory cell Adjacent target cell
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Histamine

« Histamine is released from mast cells in response to |IgE-mediated
(immediate) allergic reactions, this autacoid plays a pathophysiologic
role in seasonal rhinitis (hay fever) and urticaria.

« Histamine also plays a physiologic role in the control of acid secretion
in the stomach and as a neurotransmitter.

Mast cells release histamines _
when the allergen is encountered. '~
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Histamine

Clinical use:

« |n pulmonary function laboratories, histamine aerosol has been used
as a provocative test of bronchial hyperreactivity. Histamine has no
other current clinical applications.

Normal alveoli Asthma
Terminal Smooth Contraction of
bronchiole ~~__ muscle fibers ; smooth muscle
Respiratory |
bronchiole

Mucus lining

bronchial tubes bronchial tubes

Alveoli with extra Alr trapped within alveoli
mucus secretion
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Histamine Receptors

Four subtypes (H1, H2, H3, H4), all are GPCRs.

Most of pharmacologic effects of histamine are mediated by H1 and
H2 receptors.

H1 Receptor
Gg-coupled receptor mediates allergic reactions.

Typical responses include pain and itching in the skin,
bronchoconstriction, vasodilation (caused by release of nitric oxide)
and local edema.

H2 Receptor

Gs-coupled receptor mediates gastric acid secretion by parietal cells
in the stomach.
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Histamine Antagonists

« The effects of histamine released in the body can be reduced in
several ways:

1) Physiologic antagonists , especially epinephrine

« This is important clinically because injection of epinephrine can be

lifesaving in systemic anaphylaxis and in other conditions in which
massive release of histamine and other more important mediators
occurs.

2) Release inhibitors reduce the degranulation of mast cells

« Cromolyn and nedocromil appear to have this effect and have been
used in the treatment of asthma.

3) Histamine receptor antagonists represent a third approach to the
reduction of histamine-mediated responses.
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Histamine Receptors
Blockers

Histamine receptor blockers

H, blockers

|
| |

H, blockers
| (cimetidine)

First generation
(diphenhydramine)

Second generation’

(cetirizine) s

l
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First generation

Brompheniramine
Chlorpheniramine
Clemastine
Cyclizine
Cyproheptadine
Diphenhydramine
Dimenhydrinate
Doxylamine
Hydroxyzine
Meclizine
Promethazine

Second generation
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Histamine H1 Antagonists

Two major subgroups or “generations” have been developed:
First-generation H1 blockers:

Typified by diphenhydramine, are highly sedating agents with
significant autonomic receptor-blocking effects on muscarinic and
alpha receptors.

A newer subgroup of first-generation agents (Chlorpheniramine and
cyclizine) is less sedating and has much less autonomic effect.

Second-generation H1 blockers:

Cetirizine, fexofenadine, and loratadine, are far less lipid soluble
than the first-generation agents and have further reduced sedating
and autonomic effects.
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Histamine H1 Antagonists

H1 blockers are competitive pharmacologic antagonists at the H1
receptor.

Because their structure closely resembles that of muscarinic blockers
and a-adrenoceptor blockers, many of the first-generation agents are
potent pharmacologic antagonists at these autonomic receptors. A

few also block serotonin receptors.

H1 Antihistamines

All Hy anti-

Particularly ; histamines
diphenhydramine Particularly
and promethazine promethazine

= & & ©
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vl Cholinergic a-Adrenergic Dopamine Serotonin Histamine H, }j| Histamine H, l:g

E 7 Ve N7

4 Dry mouth 4 Hypotension fAppetite J Allergic inflammation, itching,

4 Urinary retention  4'Dizziness sneezing, and rhinorrhea
4 Neurotransmission in the CNS

4 Sinus tachycardia 4 Reflex tachycardia 4 Sedation

¥ Cognitive and psychomotor performance
D Annatita
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Histamine H1 Antagonists

Pharmacokinetics:

« All H1 blockers are active by the oral route. :
« Several are promoted for topical use in the eye or nose.

« They are widely distributed throughout the body, and the first-
generation drugs enter the central nervous system readily.

« Several of the second-generation agents are metabolized by the
CYP3A4 system and thus are subject to important interactions with
other drugs (such as ketoconazole) or food (grapefruit juice) that
Inhibit this subtype of P450 enzymes.

» Most first-generation drugs have an effective duration of action of 4—6
hours following a single dose, but cetirizine and several second-

generation agents are longer-acting, with a duration of action of 12—24
hours.
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Histamine H1 Antagonists

Clinical Uses

H1 blockers have major applications in allergies of
the immediate type (ie, those caused by antigens
acting on IgE antibody-sensitized mast cells).
These conditions include hay fever and urticaria.

Diphenhydramine, dimenhydrinate, cyclizine,
meclizine, and promethazine are used as anti-
motion sickness drugs.

Diphenhydramine is also used for management of
chemotherapy-induced vomiting.

Adverse effects of the first-generation H1 blockers
are sometimes exploited therapeutically (eg, in their
use as hypnotics in over-the-counter sleep aids).

Marked potential
for producing
sedation

Used to treat
motion sickness

First generation

Brompheniramine
Chlorpheniramine
Clemastine
Cyclizine
Cyproheptadine
Diphenhydramine
Dimenhydrinate
Doxylamine
Hydroxyzine
Meclizine
Promethazine

Second generation

prmmm- - Acrivastine

- Cetirizine
Desloratadine

Fexofenadine

- Levocetirizine
Loratadine

Weak potential
for producing
sedation

and
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Histamine H1 Antagonists

Clinical Uses:
Nausea and Vomiting of Pregnancy “morning sickness”

« Doxylamine, an ethanolamine H1 antagonist, is used for this
application as a component of Bendectin, a prescription medication
that also contained pyridoxine.

 The piperazine derivatives (hydroxyzine, cyclizine, myclizine) are not
used because they demonstrated that they have teratogenic effects in
rodents.
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Histamine H1 Antagonists

v :
Side Effects Drowsiness \
Sedation is common, especially with \/ | =)

diphenhydramine and promethazine. It
iIs much less common with second-

generation agents, which do not enter
the CNS readily.

Antimuscarinic effects suchasdry  pymoun |
mouth and blurred vision occur with |
some first-generation drugs in some

patients. \'4

Increased

Alpha-adrenoceptor blockade, which “appetite | |
is significant with promethazine, may
cause orthostatic hypotension.

Vertigo

ol

Urinary
retention
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Histamine H2 Antagonists

» Four H2 blockers are available; cimetidine is the prototype.
Ranitidine, famotidine, and nizatidine differ only in having fewer
adverse effects than cimetidine.

« They are orally active, with half-lives of 1-3 h. But because they are
all relatively nontoxic, they can be given in large doses, so that the
duration of action of a single dose may be 12-24 h.

« Cimetidine is a potent inhibitor of hepatic drug-metabolizing enzymes.
Ranitidine has a weaker inhibitory effect.
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Histamine H2 Antagonists

* The only therapeutic effect of clinical importance is the reduction of
gastric acid secretion, but this is a very useful action.

 Usedin:
 — duodenal and gastric ulcers

« — Zollinger-Ellison syndrome, which is associated with gastrinoma and
characterized by acid hypersecretion. , 5 -

« Although these agents are not the

most efficacious available, their ability to

Zollinger-

: : . . Ellison tumor
reduce gastric acid secretion with very in pancreas
low toxicity has made them extremely dcart o 4o

hyperacidity

popular as over-the-counter preparations.
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Ergot alkaloids

- These complex molecules are produced by a fungus found
in wet or spoiled grain.

- Most ergot alkaloids are partial agonists at alpha
adrenoceptors and 5-HT receptors, and some are potent
agonists at dopamine receptors.
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Ergot Alkaloids

Clinical uses:

1. Migraine

Ergotamine have been used for migraine headache.
1. Obstetric bleeding

Ergonovine and ergotamine are effective agents to reduce postpartum
bleeding.

2. Hyperprolactinemia

Bromocriptine and pergolide have been used to reduce prolactin
secretion (dopamine is the physiologic dopamine receptor agonist).

3. Parkinsonism

Both bromocriptine and pergolide have been used in the treatment of
Parkinson’s disease as they are dopamine receptor agonists..
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Ergot alkaloids

Toxicity

 The toxic effects of ergot alkaloids are quite important, both from a
public health standpoint (epidemics of ergotism from spoiled grain)
and from the toxicity resulting from overdose or abuse.

1) Vascular Effects

« Severe prolonged vasoconstriction can result in ischemia and
gangrene. The most consistently effective antidote is nitroprusside.

2) Gastrointestinal Effects

 Ergot alkaloids cause gastrointestinal upset (nausea, vomiting,
diarrhea) in many persons.

3) Uterine Effects
« Marked uterine contractions may be produced.

« Although abortion resulting from the use of ergot for migraine is
rare, most obstetricians recommend avoidance or very conservative
use of these drugs as pregnancy progresses.

4) CNS Effects: Hallucinations
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Serotonin
(5-Hydroxytryptamine)

Scanned with CamScanner


https://v3.camscanner.com/user/download

Serotonin (5-hydroxytryptamine,
5-HT)

Serotonin plays a physiologic role as a neurotransmitter in both
the CNS and the enteric nervous system.

In spite of the very large number of serotonin receptors (14
identified to date), most of the serotonin agonists in clinical use
act at 5-HT,p receptors. Serotonin antagonists in use or under
investigation act at 5-HT, and 5-HT; receptors.

Serotonin has no clinical applications, but other more selective
agonists are useful.

Sumatriptan is the prototype. Naratriptan and other "-
triptans” are similar to sumatriptan.

They are the first-line treatment for acute migraine and cluster
headache attacks.
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Sumatriptan and its congeners are currently first-line therapy for acute
severe migraine attacks in most patients.

Anti-inflammatory analgesics such as aspirin and ibuprofen are often
helpful in controlling the pain of migraine.

Rarely, parenteral opioids may be needed in refractory cases.

Propranolol, amitriptyline, and some calcium channel blockers
(verapamil) have been found to be effective for the prophylaxis of
migraine in some patients. They are of no value in the treatment of
acute migraine.

The anticonvulsants valproic acid and topiramate have also been
found to have some prophylactic efficacy in migraine.
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TABLE 16-6 Pharmacokinetics of triptans.

Maximum Dose

Drug Routes Time to Onset (h) Single Dose (mg) per Day (mg) Half-Life (h)
Almotriptan Oral 2.6 6.25-125 25 33
Eletriptan Oral 2 20-40 80 4
Frovatriptan Oral 3 25 7.5 27
Naratriptan Oral 2 1-25 5 5.5
Rizatriptan Oral 1-25 5-10 30 2
Sumatriptan Oral, nasal, subcutaneous, 1.5 (0.2 for 25-100 (PQ), 20 nasal, 200 2

rectal subcutaneous) 6 subcutaneous, 25 rectal
Zolmitriptan Oral, nasal 1.5-3 25-5 10 2.8
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Serotonin (5-hydroxytryptamine,
5-HT)
5-HT, antagonists

Ketanserin, phenoxybenzamine, and cyproheptadine

They are used in carcinoid tumor, a neoplasm that releases
serotonin and other substances and causes diarrhea,
bronchoconstriction, and flushing.

5-HT; antagonists

Ondansetron, granisetron, and dolasetron.
They are extremely useful antiemetic drugs.
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