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Autocoids and Related Drugs
Autocoid
This term is derived from Greek: autos—self, akos—healing substance or
remedy.
These are diverse substances produced by a wide variety of cells in the body,
having intense biological activity, but generally act locally (e.g. within
inflammatory pockets) at the site of synthesis and release.
They have also been called “local hormones”.
However, they differ from ‘hormones’ in two important ways—hormones are
produced by specific cells, and are transported through circulation to act on
distant target tissues.
Autacoids are involved in a number of physiological and pathological processes
(especially reaction to injury and immunological insult).
Some autacoids, in addition, serve as transmitters or modulators in the nervous
system, but their role at many sites is not precisely known. A number of useful
drugs act by modifying their action or metabolism.
The classical autacoids are—
Amine autacoids Histamine, 5-Hydroxytryptamine (Serotonin)
Lipid derived autacoids
Prostaglandins, Leukotrienes, Platelet activating factor
Peptide autacoids
Plasma kinins (Bradykinin, Kallidin), Angiotensin
In addition, cytokines (interleukins, TNFα etc.) and several peptides like
gastrin, somatostatin, vasoactive intestinal peptide and many others may be
considered as autacoids.
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PHARMACOLOGICALACTIONS
1. Blood vessels
Histamine causes marked dilatation of smaller blood vessels, including arterioles,
capillaries and venules.
On s.c. injection flushing, especially in the blush area, heat, increased heart rate
and cardiac output, with little or no fall in BP are produced.
Rapid i.v. injection causes fall in BP which has an early short lasting H1 and a
slow but more persistent H2 component. With low doses only the H1 component
is manifest since H1 receptors have higher affinity.
Fall in BP due to large doses is completely blocked only by a combination of H1
and H2 antagonists. Dilatation of cranial vessels causes pulsatile headache.
H2 receptors mediating vasodilatation are located directly on the vascular smooth
muscle. Larger arteries and veins are constricted by histamine: mediated by H1
receptor on vascular smooth muscle. Histamine also causes increased capillary
permeability due to separation of endothelial cells → exudation of plasma. This
is primarily a H1 response.
Injected intradermally, it elicits the triple response consisting of:
Red spot: due to intense capillary dilatation.
 


	3. PHARMACOLOGY-II_AUTOCOIDS_ANTIHISTAMINICS
3 RISHITA PATEL_PHARMACOLOGY-II_  IICP
Wheal: due to exudation of fluid from capillaries and venules.
Flare: i.e. redness in the surrounding area due to arteriolar dilatation mediated by
axon reflex.
2. Heart
Direct effects of histamine on in situ heart are not prominent, but the isolated
heart, especially of guinea pig, is stimulated—rate as well as force of
contraction is increased. These are primarily H2 responses but a H1 mediated
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negative dromotropic (slowing of A-V conduction) effect has also been
demonstrated.
3. Visceral smooth muscle
Histamine causes bronchoconstriction; guinea pigs and patients of asthma are
highly sensitive. Large doses cause abdominal cramps and colic by increasing
intestinal contractions. Guineapig uterus is contracted while that or rat is
relaxed; human uterus is not much affected as are most other visceral smooth
muscles. Smooth muscle contraction is a H1 response. In few instances H2
mediated relaxation is also seen, e.g. bronchial muscle of sheep, human bronchi
after H1 blockade.
4. Glands
Histamine causes marked increase in gastric secretion—primarily of acid but
also of pepsin. This is a direct action exerted on parietal cells through H2
receptors and is mediated by increased cAMP generation, which in turn
activates the membrane proton pump (H+ K+ ATPase).
5. Sensory nerve endings
Itching occurs when histamine is injected i.v. or intracutaneously. 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.
7. CNS
Histamine does not penetrate blood brain barrier—no central effects are seen
on i.v. injection. However, intracerebroventricular administration produces
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rise in BP, cardiac stimulation, behavioural arousal, hypothermia, vomiting and
ADH release. These effects are mediated through both H1 and H2 receptors.
PATHOPHYSIOLOGICAL ROLES
1. Gastric secretion:
Histamine has dominant physiological role in mediating secretion of HCl in
the stomach. Non-mast cell histamine occurs in gastric mucosa, possibly 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
secretion (feeding, vagal stimulation, cholinergic drugs and gastrin) and
activates the proton pump (H+ K+ ATPase) through H2 receptors.
2. Allergic phenomena:
Mediation of hypersensitivity reactions was the first role of 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 in immediate type of
hypersensitivity reactions, histamine is causative in urticaria, angioedema,
bronchoconstriction and anaphylactic shock.
3. As transmitter:
Histamine is believed to be the afferent transmitter which initiates the
sensation of itch and pain at sensory nerve endings. Histamine also appears to
participate as a transmitter regulating body temperature, cardiovascular
function, thirst, and possibly other functions, mainly through H2
(postsynaptic receptors) and H3 (presynaptic auto receptors).
4. Inflammation:
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Histamine is a mediator of vasodilatation and other changes that occur during
inflammation. It promotes adhesion of leukocytes to vascular endothelium by
expressing adhesion molecule P-selectin on endothelial cell surface,
sequestrating leukocytes at the inflammatory site. It may also regulate
microcirculation according to local needs.
5. Tissue growth and repair:
Because growing and regenerating tissues contain high concentrations of
histamine, it has been suggested to play an essential role in the process of growth
and repair.
6. Headache:
Histamine has been implicated in certain vascular headaches, but there is no
conclusive evidence.
H1 ANTAGONISTS
(Conventional antihistaminics)
These drugs competitively antagonize actions of histamine at the H1
receptors.
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PHARMACOLOGICALACTIONS
Qualitatively all H1 antihistaminics have similar actions, but there are
quantitative differences, especially in the sedative property.
1. Antagonism of histamine
• They effectively block histamine induced bronchoconstriction,
contraction of intestinal and other smooth muscle and triple
response—especially wheal, flare and itch.
• Fall in BP produced by low doses of histamine is blocked, but additional
H2 antagonists are required for complete blockade of that caused by higher
doses.
 


	8. PHARMACOLOGY-II_AUTOCOIDS_ANTIHISTAMINICS
8 RISHITA PATEL_PHARMACOLOGY-II_  IICP
• Release of Adr from adrenal medulla in response to histamine is
abolished. Constriction of larger blood vessel by histamine is also
antagonized.
2. Antiallergic action
Many manifestations of immediate hypersensitivity (type I reactions) are
suppressed.
Urticaria, itching and angioedema are well controlled.
Anaphylactic fall in BP is only partially prevented.
3. CNS
The older antihistamines produce variable degree of CNS depression. This
appears to depend on the compound’s ability to penetrate the blood-brain barrier
and its affinity for the central (compared to peripheral) H1 receptors.
Individual susceptibility to different agents varies considerably.
Some individuals also experience stimulant effects like restlessness and
insomnia. The second generation antihistaminics are practically
nonsedating. Certain H1 antihistamines are effective in preventing motion
sickness. Promethazine also controls vomiting of pregnancy and other
causes.
4. Anticholinergic action:
Many H1 blockers in addition antagonize muscarinic actions of ACh.
5. Local anaesthetic:
Some drugs like pheniramine, promethazine, diphenhydramine have strong
while others have weak membrane stabilizing property. However, they are not
used clinically as local anaesthetic because they cause irritation when
injected s.c.
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6. BP:
Most antihistaminics cause a fall in BP on i.v. injection (direct smooth muscle
relaxation or α adrenergic blockade as in promethazine). However, this is not
evident on oral administration.
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PHARMACOKINETICS
The conventional H1 antihistaminics are well absorbed from oral and parenteral
routes, metabolized in the liver and excreted in urine. They are widely distributed
in the body and enter brain. The newer compounds penetrate brain poorly
accounting for their low/absent sedating action.
SIDE EFFECTS AND TOXICITY
• Side effects of first generation H1 antihistaminics are frequent, but
generally mild. Individuals show marked differences in susceptibility to
side effects with different drugs. Some tolerance to side effects develops
on repeated use.
• CNS Side Effect:
Sedation, diminished alertness and concentration, light headedness, motor
incoordination, fatigue and tendency to fall asleep are the most common.
Patients should be cautioned not to operate motor vehicles or machinery
requiring constant attention. Few individuals become restless, nervous and
are unable to sleep. Second generation compounds are largely free of CNS
effects.
• Anticholinergic Effect:
Dryness of mouth, alteration of bowel movement, urinary hesitancy and
blurring of vision can be ascribed to anticholinergic property. Epigastric
distress and headache may be felt. Local application can cause contact
dermatitis.
• 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.
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SECOND GENERATION ANTIHISTAMINICS:
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USES
1. Allergic disorders
They effectively control certain immediate type of allergies, e.g. itching,
urticaria, seasonal hay fever, allergic conjunctivitis and angioedema of lips,
eyelids, etc.
The antihistaminics are ineffective in bronchial asthma:
reasons may be—
(i) Leukotrienes (C4, D4) and PAF are more important mediators than
histamine.
(ii) Concentration of antihistamines attained at the site may not be sufficient
to block high concentration of histamine released locally in the bronchi. Certain
newer compounds like cetirizine have adjuvant role in seasonal asthma.
Type I hypersensitivity reactions to drugs (except asthma and anaphylaxis) are
suppressed. Some skin rashes also respond.
2. Other conditions involving histamine
Antihistaminics block symptoms produced by histamine liberators; afford
symptomatic relief in insect bite and ivy poisoning. Abnormal dermographism
is suppressed. They have prophylactic value in blood/saline infusion induced
rigor. [A sudden feeling of cold with shivering accompanied by a rise in
temperature, often with copious sweating, especially at the onset or height of a
fever.]
3. Pruritides/ itching
Many conventional antihistamines have antipruritic action independent of H1
antagonism.
Though relief is often incomplete, older antihistaminics chlorpheniramine,
diphenhydramine, cyproheptadine remain the first-choice drugs for idiopathic
pruritus.
4. Common cold
Antihistaminic do not affect the course of the illness but may afford symptomatic
relief by anticholinergic (reduce rhinorrhoea) and sedative actions. The newer
nonsedating antihistamines are less effective in this respect.
5. Motion sickness
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Promethazine, diphenhydramine, dimenhydrinate and meclozine have
prophylactic value in milder types of motion sickness; should be taken one hour
before starting journey.
Promethazine can also be used in morning sickness, drug induced and
postoperative vomiting, radiation sickness.
An ‘off label’ (unapproved) use of cyproheptadine is often made in
anorectic/convalescent patients for improving appetite. Such use in underweight
children is inappropriate, because its CNS depressant action can affect learning.
6. Preanaesthetic medication
Promethazine has been used for its anticholinergic and sedative properties.
7. Cough
Antihistaminics like chlorpheniramine, 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.
8. Parkinsonism
Promethazine and some others afford mild symptomatic relief in early cases—
based on anticholinergic and sedative property.
9. Acute muscle dystonia
Caused by antidopaminergic-antipsychotic drugs is promptly relieved by
parenteral promethazine, diphenhydramine or hydroxyzine. This is again based
on central anticholinergic action of the drugs.
10.As sedative, hypnotic, anxiolytic
Antihistamines with CNS depressant action have been used as sedative and to
induce sleep, especially in children. However, promethazine has produced
serious respiratory depression in young children; few deaths are on record;
it is not indicated in children aged 2 years or less.
11. Vertigo
Cinnarizine is the H1 antihistamine having additional anticholinergic, anti-5-HT,
sedative and vasodilator properties which has been widely used in vertigo. It
modulates Ca2+ fluxes and attenuates vasoconstrictor action of many
endogenous mediators.
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Cinnarizine inhibits vestibular sensory nuclei in the inner ear, suppresses
postrotatory labyrinthine reflexes, possibly by reducing stimulated influx of
Ca2+ from endolymph into the vestibular sensory cells. Beneficial effects have
been reported in Méniére’s disease and other types of vertigo.
Side effects are sedation and mild g.i. upset. Dimenhydrinate is another effective
antivertigo antihistaminic.
DRUGS FOR VERTIGO
The therapy of vertigo occurring in Méniére’s disease- Meniere's disease is an
inner ear problem that can cause dizzy spells, also called vertigo, and hearing
loss. and other conditions is imperfect. A variety of approaches have been tried
and have met with only partial success.
1. Labyrinthine suppressants
They suppress endorgan receptors or inhibit central cholinergic pathway (in
vestibular nuclei).
(a) Antihistaminics (with anticholinergic action)—cinnarizine,
dimenhydrinate, diphenhydramine, promethazine.
(b) Anticholinergics—atropine, hyoscine.
(c) Antiemetic phenothiazines—prochlorperazine, thiethylperazine.
2. Vasodilators
They improve blood flow to labyrinth and brainstem—betahistine,
codergocrine, nicotinic acid.
3. Diuretics
They decrease labyrinthine fluid pressure—acetazolamide, thiazides, furosemide.
4. Anxiolytics, antidepressants
These drugs appear to modify the sensation of vertigo—diazepam, amitriptyline.
5. Corticosteroids
They suppress intralabyrinthine edema due to viral infection or other causes.
Parenteral prochlorperazine is the most effective drug for controlling violent
vertigo and vomiting.
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H2 antagonist:
The first H2 blocker Burimamide was developed by Black in 1972.
Metiamide was the next, but both were not found suitable for clinical use.
Cimetidine was introduced in 1977 and gained wide usage. Ranitidine,
famotidine, roxatidine, and many others have been added subsequently. They are
primarily used in peptic ulcer, gastroesophageal reflux and other gastric
hypersecretory states.
H3 antagonist
Though some selective H3 antagonists have been produced, they have not found
any clinical utility.
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