
  AUTOCOIDSAUTOCOIDS
))LOCAL HORMONESLOCAL HORMONES((

Endogenous substances with biological  Endogenous substances with biological  
activity.activity.
Local hormonesLocal hormones
1. Not released or stored in glands.1. Not released or stored in glands.
2. Not circulated in blood.2. Not circulated in blood.
3. are formed at the site of action.3. are formed at the site of action.
4. Produce localized action.4. Produce localized action.



AUTACOIDSAUTACOIDS

CLASSIFICATIONCLASSIFICATION

Biologically active amines:Biologically active amines:

histamine histamine –– serotoninserotonin

Lipid derived autacoids (Lipid derived autacoids (EicosanoidsEicosanoids))

prostaglandins prostaglandins ––leukotrienesleukotrienes--thromboxanesthromboxanes



VasoactiveVasoactive polypeptides e.g.polypeptides e.g.
kinins kinins –– AngiotensinAngiotensin –– EndothelinEndothelin--
NatriureticNatriuretic peptidepeptide-- Vasopressin Vasopressin 
substance Psubstance P

Endothelium derived autacoidsEndothelium derived autacoids
Nitric oxideNitric oxide



HISTAMINEHISTAMINE
SYNTHESISSYNTHESIS

Histamine Histamine decarboxylasedecarboxylase
Histidine Histidine HistamineHistamine

OCCURRENCEOCCURRENCE
TTissues exposed to external environment  ( GIT, lung, issues exposed to external environment  ( GIT, lung, 
skin, brain ) skin, brain ) -- stored in mast cells and basophiles.stored in mast cells and basophiles.

METABOLISMMETABOLISM
-- Monoamine Monoamine oxidaseoxidase (MAO).(MAO).
-- DiamineDiamine oxidaseoxidase or or histaminasehistaminase..
-- ImidazoleImidazole NN--methyl methyl transferasetransferase



RELEASE
Immunologic release:

mast cells sensitized by IgE attached to their 
surface membrane.

Non-Immunologic release (Drug-induced):
Curare  –morphine - apomorphine

Chemical and physical injury of mast cells



Mechanism of action (H1Mechanism of action (H1–– H2H2-- H3)H3)
H1 receptorsH1 receptors
-- coupled to phospholipase C (IP3& DAG)coupled to phospholipase C (IP3& DAG)
-- smooth muscles (contraction of bronchi, smooth muscles (contraction of bronchi, 

GIT & uterus exceptGIT & uterus except blood vesselsblood vessels).).
H2 receptorsH2 receptors
-- Stimulate adenyl cyclase enzyme & increase Stimulate adenyl cyclase enzyme & increase 

cAMPcAMP
-- HeartHeart ( + ( + veve inotropic & chronotropic effects)inotropic & chronotropic effects)
-- Stomach Stomach ( acid secretion).( acid secretion).



H3 receptorsH3 receptors
-- GG--protein protein ––coupledcoupled
-- presynaptic sites CNS & inhibit release of presynaptic sites CNS & inhibit release of 

other neurotransmitters. other neurotransmitters. 

Pharmacological actionsPharmacological actions
Contraction of smooth muscles (bronchi, Contraction of smooth muscles (bronchi, 
uterus and GIT).uterus and GIT).

CVSCVS
-- Vasodilatation of BV Vasodilatation of BV 
-- Increased capillary permeability (oedema)Increased capillary permeability (oedema)
-- Tachycardia : Cardiac stimulation (H2)Tachycardia : Cardiac stimulation (H2)



-- Dilatation of cerebral vessels ( headache, Dilatation of cerebral vessels ( headache, 
histamine cephalgia)histamine cephalgia)
Exocrine glands:Exocrine glands: stimulates gastric secretion.stimulates gastric secretion.
Stimulation of Stimulation of sensory nerve endingssensory nerve endings (pain & (pain & 
itching)itching)
SkinSkin: Triple response: Triple response

-- ReddnessReddness (vasodilatation of capillaries)(vasodilatation of capillaries)
-- WhealWheal (oedema)(oedema)
-- FlareFlare (stimulation of sensory nerve endings).(stimulation of sensory nerve endings).

Release of Release of catecholaminescatecholamines from adrenal from adrenal 
medulla.medulla.



Histamine agonistsHistamine agonists
For diagnosis of phaeochromocytoma.For diagnosis of phaeochromocytoma.

Histamine AntagonismHistamine Antagonism
1. Mast cells stabilizers e.g. cromoglycate & 1. Mast cells stabilizers e.g. cromoglycate & 

corticosteroids.corticosteroids.
2. Physiological antagonism by adrenaline2. Physiological antagonism by adrenaline
3. Receptors antagonists3. Receptors antagonists
-- H1H1-- receptor blockers (antihistaminicsreceptor blockers (antihistaminics--

allergy)allergy)
-- H2H2-- receptor blockers (peptic ulcer).receptor blockers (peptic ulcer).



H1H1--receptor blockersreceptor blockers
(Antihistaminics)(Antihistaminics)

Mechanism of action Mechanism of action 
-- They are competitive antagonists for H1 receptors.They are competitive antagonists for H1 receptors.

Pharmacological effectsPharmacological effects
-- H1H1--receptor blockadereceptor blockade: they block histamine : they block histamine 

effects on smooth muscles and blood vessels.effects on smooth muscles and blood vessels.
-- Atropine like actionsAtropine like actions: dry mouth, urinary : dry mouth, urinary 

retention, tachycardia ( side effects).retention, tachycardia ( side effects).
-- AlphaAlpha-- blocking activityblocking activity ( postural hypotension).( postural hypotension).
-- Block serotonin receptorsBlock serotonin receptors as cyproheptadineas cyproheptadine



CNS CNS 
-- SedationSedation

-- First generation produces sedation & hypnosisFirst generation produces sedation & hypnosis
-- Second generation have little or no sedative Second generation have little or no sedative 
action.action.

-- Antiemetic actionAntiemetic action (Motion sickness)(Motion sickness)
-- Antiparkinsonian effectsAntiparkinsonian effects





First generation antihistaminics First generation antihistaminics 
ClassificationsClassifications
1. Ethanolamine1. Ethanolamine: : 
DiphenhydramineDiphenhydramine-- Doxylamine (sedativeDoxylamine (sedative--antiemetic) antiemetic) 
2. 2. PiperazinePiperazine::
MeclizineMeclizine –– cyclizine (antiemetic)cyclizine (antiemetic)
3. 3. PhenothiazinePhenothiazine: : 
promethazinepromethazine (sedative (sedative -- antiemetic)antiemetic)
4. 4. AlkylamineAlkylamine: chlorpheniramine (cold/allergy, OTC): chlorpheniramine (cold/allergy, OTC)
5. 5. Miscellaneous:Miscellaneous: CyproheptadineCyproheptadine



First generation antihistaminics First generation antihistaminics 
PharmacokineticsPharmacokinetics

Well absorbed orally, Well absorbed orally, 
Short duration 3Short duration 3--6 hr 6 hr 
Widely distributed, Widely distributed, 
Penetrate BBBPenetrate BBB
Metabolized in the liver.Metabolized in the liver.

Side effectsSide effects
Sedation and drowsinessSedation and drowsiness
Antimuscarinic effectsAntimuscarinic effects
Alpha blocking adverse effectsAlpha blocking adverse effects
Excitation in high doses in childrenExcitation in high doses in children



Second generation antihistaminicsSecond generation antihistaminics

FexofenadineFexofenadine-- Cetirizine, LoratidineCetirizine, Loratidine--
Terfinadine, AstemizoleTerfinadine, Astemizole -- AcrivastineAcrivastine

Advantages of second generationAdvantages of second generation
Can not cross BBBCan not cross BBB
No sedationNo sedation
Less atropine like actionsLess atropine like actions
Longer duration of actionLonger duration of action
BUT More expensiveBUT More expensive



USES of AntihistaminicsUSES of Antihistaminics
Allergic reactionsAllergic reactions

•• Rhinitis, hay fever, mild asthma, conjunctivitis, Rhinitis, hay fever, mild asthma, conjunctivitis, 
urticaria.urticaria.

•• Chlorpheniramine Chlorpheniramine 
•• Second generation (mostly used)Second generation (mostly used)

AntiAnti--emetic in motion sickness& Vestibular emetic in motion sickness& Vestibular 
disturbancesdisturbances

-- dimenhydrinatedimenhydrinate ––promethazinepromethazine--cyclizinecyclizine--
SedationSedation promethazinepromethazine



H2 receptor antagonistsH2 receptor antagonists
Cimetidine Cimetidine –– RanitidineRanitidine-- FamotidineFamotidine
Inhibit gastric secretionInhibit gastric secretion
Cytochrome p450 inhibitor (only cimetidine).Cytochrome p450 inhibitor (only cimetidine).
Treatment of Peptic ulcerTreatment of Peptic ulcer. . 



SerotoninSerotonin
( 5( 5--Hydrpxytryptamine, 5Hydrpxytryptamine, 5--HT )HT )

SynthesisSynthesis  
-- LL--tryptophan by hydroxylation to give 5tryptophan by hydroxylation to give 5--

hydroxy tryptophan, decarboxylated again hydroxy tryptophan, decarboxylated again 
to 5to 5--HT.HT.

-- in enterochromaffin cells of GIT and in CNS.  in enterochromaffin cells of GIT and in CNS.  



Serotonin Serotonin 
Present in Present in 

GIT (GIT (enterochromaffin cells)enterochromaffin cells)
Platelets  Platelets  
CNS (raphe nuclei of brain stem)CNS (raphe nuclei of brain stem)
Pineal gland, it acts as a precursor to melatonin.Pineal gland, it acts as a precursor to melatonin.

MetabolismMetabolism
MAO into  5MAO into  5--hydroxyindole acetic acid (5hydroxyindole acetic acid (5--HIAA) HIAA) 
which is excreted in urine.  which is excreted in urine.  
Urinary 5Urinary 5--HIAA is increased by carcinoid tumor.HIAA is increased by carcinoid tumor.



Mechanism of Action: Mechanism of Action: 
5HT1 receptors5HT1 receptors inhibit adenylate cyclase  cAMP inhibit adenylate cyclase  cAMP 

(CNS).(CNS).

5HT2 receptors5HT2 receptors linked to PLC raising IP3 & DAG linked to PLC raising IP3 & DAG 
levels (smooth muscleslevels (smooth muscles--platelets platelets –– CNS ).CNS ).

5HT3 receptors5HT3 receptors linked to membrane ion channels linked to membrane ion channels 
(Sensory and enteric nerves & Area postrema).(Sensory and enteric nerves & Area postrema).

5HT4 receptors5HT4 receptors cAMP (enteric N.S. cAMP (enteric N.S. –– CNS, CNS, 
smooth muscles).smooth muscles).

5HT 6, 7 & 85HT 6, 7 & 8 unkown ( CNS) (Figure 16unkown ( CNS) (Figure 16--4)4)





Pharmacological ActionsPharmacological Actions
VasoconstrictionVasoconstriction of renal, pulmonary& cerebral of renal, pulmonary& cerebral 
vessels.      vessels.      
VasodilatationVasodilatation of skeletal muscles& Heart BVof skeletal muscles& Heart BV
Weak inotropic and chronotropic effectsWeak inotropic and chronotropic effects
blunted by effects on the baroreceptors, blunted by effects on the baroreceptors, 
chemoreceptors and vagal efferents that result chemoreceptors and vagal efferents that result 
in bradycardia  . in bradycardia  . 
Smooth MuscleSmooth Muscle:  contraction of smooth muscle :  contraction of smooth muscle 
(GIT, bronchial tree and uterus, 5(GIT, bronchial tree and uterus, 5--HT4).HT4).
Weak bronchoconstrictionWeak bronchoconstriction



Platelets aggregationPlatelets aggregation
Hypotension Hypotension --hypertensionhypertension--hypotensionhypotension
Hypotension due toHypotension due to
activation of chemoreceptoractivation of chemoreceptor nerve endings nerve endings 
direct vasoconstrictiondirect vasoconstriction..
Hypotension due to Hypotension due to skeletal vasodilatation.skeletal vasodilatation.



Stimulation of sensory nerve endings ( pain & Stimulation of sensory nerve endings ( pain & 
itching sensation).itching sensation).

CNS CNS 
Control mood, temp Control mood, temp 
Inhibit appetite (anorexigenic effect) Inhibit appetite (anorexigenic effect) 
AnxietyAnxiety
Induction of vomiting (5HT3).Induction of vomiting (5HT3).
Diseases migraine, carcinoid syndrome, Diseases migraine, carcinoid syndrome, 
anxietyanxiety



SEROTONIN AGONISTSSEROTONIN AGONISTS
SumartiptanSumartiptan

5HT1d  agonist cranial vessels vasoconstriction.5HT1d  agonist cranial vessels vasoconstriction.
It has no CNS effects.It has no CNS effects.
Treat  migraine attacksTreat  migraine attacks

BuspironeBuspirone and and IpsapironeIpsapirone
Partial 5HT1A agonists .Partial 5HT1A agonists .
anxiolytics in anxiety disorders.anxiolytics in anxiety disorders.

TegaserodTegaserod
partial 5HT5 agonistpartial 5HT5 agonist
used for irritable bowel syndrome with used for irritable bowel syndrome with 
constipationconstipation



DexfenfluramineDexfenfluramine
Stimulate 5Stimulate 5--HT release.HT release.
appetite suppressant (anorexigenic action)appetite suppressant (anorexigenic action)

UrapidilUrapidil  
55--HT1A agonistsHT1A agonists
Decrease centrally sympathetic tone and Decrease centrally sympathetic tone and 
increase vagal toneincrease vagal tone
Used to control blood pressure Used to control blood pressure 

55--HT reuptake inhibitorsHT reuptake inhibitors
FluoxetineFluoxetine-- paroxetine. They are useful paroxetine. They are useful 

antidepressantsantidepressants



SEROTONIN ANTAGONISTS SEROTONIN ANTAGONISTS 

Block of SynthesisBlock of Synthesis
Pharachlorophenylalanine (PCPA).Pharachlorophenylalanine (PCPA).

Block of StorageBlock of Storage:  Resepine.:  Resepine.

Receptors Blockers:Receptors Blockers:



CyprohepatadineCyprohepatadine ( Periactin ):( Periactin ):
55--HT2 antagonist.HT2 antagonist.
histamine H1histamine H1--and and muscarinicmuscarinic antagonists.  antagonists.  
Carcinoid tumors.Carcinoid tumors.

Pizotifen ( Pizotifen ( MosegorMosegor ))
similar to cyproheptadine.  similar to cyproheptadine.  
appetite stimulation. appetite stimulation. 

Methysergide ( Deseril):Methysergide ( Deseril):
55--HT2 antagonist HT2 antagonist 
migraine prophylaxis migraine prophylaxis –– carcinoid tumorscarcinoid tumors



Ondansetron and Granisetron Ondansetron and Granisetron 
5HT3 antagonists 5HT3 antagonists 
Block vomiting centers and CTZ Block vomiting centers and CTZ 
Antiemetics Antiemetics 

MetoclopramideMetoclopramide
blocks 5HT3 receptors (antiemetic action)blocks 5HT3 receptors (antiemetic action)
blocks dopamine receptors (antiemetic action)blocks dopamine receptors (antiemetic action)
stimulates cholinergic system (prokinetic)stimulates cholinergic system (prokinetic)

KetanserinKetanserin
blocks 5HT2, H1, alpha 1 receptorsblocks 5HT2, H1, alpha 1 receptors
HypertensionHypertension



Carcinoid tumorCarcinoid tumor
Malignant tumor in enterochromaffin cells of GIT.Malignant tumor in enterochromaffin cells of GIT.
FeaturesFeatures

BronchospasmBronchospasm
GIT: diarrheaGIT: diarrhea--colicscolics
Flushing of the faceFlushing of the face

DiagnosisDiagnosis
High plasma level of serotoninHigh plasma level of serotonin
High 5High 5--HIAA in urineHIAA in urine

TreatmentTreatment
CyproheptadineCyproheptadine-- Methysergide.Methysergide.



Ergot alkaloidsErgot alkaloids

Formed by fungusFormed by fungus
several receptors (Dopamine, 5several receptors (Dopamine, 5--HT, HT, 
αα--receptors).receptors).

Pharmacological actionsPharmacological actions
I. CNSI. CNS
1.Stimulate Dopamine receptors & decrease prolactin 1.Stimulate Dopamine receptors & decrease prolactin 

and parkinsonism.and parkinsonism.
2. Stimulation of cerebral vessels (52. Stimulation of cerebral vessels (5--HT2).HT2).

II. Smooth muscles II. Smooth muscles 
1.1. Vasoconstriction of blood vesselsVasoconstriction of blood vessels
2.2. Contraction of uterusContraction of uterus
3.3. Nausea, vomiting, diarrheaNausea, vomiting, diarrhea





Types & usesTypes & uses
Migraine treatment : Ergotamine & Migraine treatment : Ergotamine & 
dihydroergotamine (5HT1 & 5HT2 )dihydroergotamine (5HT1 & 5HT2 )
Migraine prophylaxis: Methysergide (5HT2)Migraine prophylaxis: Methysergide (5HT2)
Postpartum hemorrhage: Postpartum hemorrhage: 
Ergometrine (Ergonovine)Ergometrine (Ergonovine)
Endocrine disorders (hyperprolactinemia) Endocrine disorders (hyperprolactinemia) --
ParkinsonismParkinsonism
Bromocriptine (dopamine agonist).Bromocriptine (dopamine agonist).



Side EffectsSide Effects

A condition called ErgotismA condition called Ergotism

Nausea, vomiting, diarrheaNausea, vomiting, diarrhea
Severe vasospasm (gangrene)Severe vasospasm (gangrene)
Confusion, weak pulseConfusion, weak pulse


	HISTAMINE

