Autocoids (local hormones)
Endogenous substance with biological activity

Local hormones:

1. Not released or stored in glands

2. Not circulated in blood
3. Are formed at the site of action.
4. Produce localized action

· Classification:

1. Biologically active amines: histamine & Serotonin

2. Lipid Derived autocorticoids (Eicosanoids) : Prostaglandins – Leukotraien – Thromboxane

3. Vasoactive polypeptides: Kinin – angiotensin – Endothelin – Naturetic Peptide – Vasopressin – Substance p

4. Edothelium derived autocoids : Nitric oxide

 Histamine
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Synthesis: Histidine         histadine decarboxylase      Histamine

· Occurrence: tissue exposed to external environment (GIT , lung, skin, brain)stored in mast  cells and basophils.
· Metabolism: 

· MAO(addition of 1 oxygen)
· Diamine oxidase or histaminases(addition of 2 oxygen)
· Imidazole N-methyltransferrase(histamine is inactivated when methylated)
· Release:
1. Immunologic release: Mast cells sensitized by IgE attached to their surface membrane

2. Non-Immunologic (Drug induced):

· Curare – morphine – apomorphine

· Chemical & physical injury of mast cell
· Mechanism of action (H1- H2 – H3)
1. H1 receptors: 

· Coupled to phospholipase C (DAG & IP3)

· Smooth muscles (contraction of bronchi, GIT, uterus , EXCEPT blood vessels cause they dilate[hypotension])

2. H2 receptors:

· Stimulate adnyl cyclase enzyme & ↑cAMp

· Heart: (+ve inotropic& chronotropic effects)

· Stomach (acid secretion)

3. H3 receptors:

· G protein – coupled

· Presynaptic sites CNS & inhibit release of other neurotransmitters
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Pharmacological actions:

1. Contraction of smooth muscles (Bronchi, GIT, uterus)

2. CVS: 

· Vasodilation of BV

· ↑ capillary permeability (edema)

· Tachycardia stimulation (H2)
· Dilatation of cerebral blood vessels ( headache, histamine, cephalgia):
3. Exocrine glands: stimulates gastric secretion

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

5. Skin : triple response=

· Reddness : vasodilation of capillaries

· Wheal : edema

· Flare: (stimulation of sensory nerve endings)

6. Release of catecholamines from adrenal medulla

Histamine agonist: diagnosis of phaechromocytoma ( tumor of Adrenal medulla)

Histamine antagonism:

1. Mast cells stabilizers, ex: cromoglycate & corticosteroids

2. Physiological antagonism by adrenaline

3. Receptor antagonism : 

· H1 receptor blocker (antihistaminic – allergy)

· H2 recepror blocker (peptic alcer)

H1 receptor blockers:

· Mechanism of action : competitive antagonist for H1 receptors

· Pharmacological effects:

1. H1 receptors blockade: they block histamine effects on smooth muscles & blood vessels
2. Atropine like actions : dry mouth- urinary retention – tachycardia (side effects)

3. α blocking activity (postural hypotension)

4. Block serotonin receptors as cyproheptadine

5. CNS :MCQ
· Sedation : 1st generation (sedation & hypnosis)-
2nd generation (little or NO sedation)

· Antiemetic action ( Motion sickness)

· Antiparkinsonism effects
First generation antihistaminics :MCQ
· Classification :(the examples are the ones you have to know)
1. Ethanolamine

                      e.g. diphenhydramine – doxylamine ( ( sedatives , antiemetic)

               2. Piperazine

                      e.g. meclizine – cyclizine  ( (antiemetic)

            3. Phenothiazine

                     e.g. promethazine >>>> (sedative , antiemetic)

            4. Alkylamine : chlorpheniramine (cold, allergy, OTC)                    OTC = over the counter

            5. Miscellaneous: cyproheptadine .
· Pharmacokinetics :

- Well absorbed orally.
- Have short duration of action 3-6 hr.
- Widely distributed.
- Penetrate BBB.
- Metabolized in the liver.
· Side effects :
· Sedation and drowsiness.
· Antimuscarinic effect.
· α blocking adverse effect.
· Excitation in high doses in children.
Second generation antihistaminics :

       fexofenadine – cetirizine – loratidine – terfinadine – astemizole – acrivastine .
· advantages of  2nd generation :

· Cannot cross BBB .

· No sedation.
· Less atropine-like action.
· Have longer duration of action.
· BUT more expensive.
· Uses of antihistaminics :
1. Allergic reactions :

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

· chlorpheniramine .

· 2nd generation (mostly used) .

2. Antihistaminic in motion sickness and vestibular disturbances :

· dimenhydrinate, promethazine, cyclizine .
3. Sedation :

· promethazine .
H2 receptor antagonists:
· Cimetidine – ranitidine – famotidine .

· Inhibit gastric secretion.
· Cytochrome p 450 inhibition (only cimetidine) .

· Used for treatment of peptic ulcer. 
Serotonin (5,HT)

· Synthesis:

· L-tryptophan by hydroxylation to give 5-hydroxytryptophan then decarboxylation to 5HT

· In enterochromaffin cells of GIT and in the CNS.

· Present in:

· GIT,

· platelets,

· CNS(Raphe nuclei of the brain stem)

· Pineal gland as a precursor to melatonin.

· Metabolism:

· MAO into 5-hydroxindole acetic acid (5HIAA)which is excreted in the urine.

· Urinary 5HIAA is increased by carcinoid tumor.

· Mechanism of action:

1. 5HT1 receptors:

Inhibit adenyle cyclase –decrease cAMP(CNS).

2. 5HT2 receptors:

Linked to PLC raising IP3 & DAG levels (smooth m.,platelets,CNS)

3. 5HT3 receptors:

Linked to membrane ion channels (sensory & enteric nerves and Area postrema)

4. 5HT4 receptors:

Increased cAMP (enteric N.S,CNS,Smooth m)

5. 5HT6,7,8 :

Unknown (CNS fig 16.4)
· Pharmacological actions:

1. Vasoconstriction:of renal ,pulmonary and cerebral vessels.

2. Vasodilatation:of skeletal muscle and heart blood vessels.

3. Weak inotropic and chronotropic effects:blunted by effects on the baroreceptors,chemoreceptors and vagal efferent that result in bradycardia.

4. Smooth muscle contraction(GIT,bronchial tree,uterus 5HT4)and weak bronchoconstriction.

5. Platelet aggregation.

6. Hypotension>hypertension>hypotension.

                         Due to:  

· Activation of chemoreceptors nerve endings(hypotension).

· Direct vasoconstriction (hypertension).

· Skeletal vasodilatation (hypotension).

7. Stimulation of sensory n. endings (pain and itching sensation.

8. CNS:

· Control mood, temp.

· Inhibit appetite (anorexigenic effect)

· Induction of vomiting(5HT3)

· Invaded in some diseases magraine,carcinoid syndrome,anxiety.

Serotonin agonist:MCQ
1. Sumartiptan:

· 5HT1d agonist cranial vessels vasoconstriction.

· It has no CNS action.

· Treat migraine attacks.
2. Buspirone and Ipsapirone:

· Partial 5HT1A agonist.

· Anxiolytic in anxiety disorders.

3. Defenfluramine:

· Stimulate 5HT release.

· Appetite suppressant(anorexigenic action)

4. Urapidil:

· 5HT1A agonist.

· Decrease centrally sympathetic tone and increase vagal tone.

· Used to control blood pressure.
5. 5HT reuptake inhibitors:

· Fluoxetine-paroxetine(they are useful antidepressants)

Serotonin antagonist (Blockers):MCQ
1. Crypoheptadine(periactin):

· 5HT2 antagonist.

· Histamine H1 & muscarinic antagonist.

· Carcinoid tumors.

2. Pizotifen.

· Similar to cyproheptidine.

· Appetite stimulation.

3. Methysergide.

· 5HT2 antagonist.

· Migraine prophylaxis-carcinoid tumor.

4. Ondansetron.

· 5HT3 anatgonist.

· Block vomiting centre and CTZ(chemoreceptor trigger zone)

· Antiemetic.

5. Metolopramide

· Block 5HT3 receptor (antiemetic action).

· Block dopamine receptors(antiemetic action)

· Stimulate cholinergic system(prokinetic (increase GIT motility) 

6. Ketanserine

· Block 5HT2, H1, α1 receptors.

· Hypertension.
Carcinoid tumor:

Malignant tumor in enterochromaffin cells of the GIT.

· Features:

· Bronchospasm.

· GIT:diarrhea, colic.

· Flushing of the face.

· Diagnosis:

· High plasma level of serotonin.

· 5HIAA is high in the urine.

· Treatment:

Cyproheptadine,methylsergide.

Ergotalkoids: MCQ
· Formed by fungus .
· Several receptors (dopamine, 5-HT , alpha receptors ) .

· Pharmacological actions:

1. CNS :
· Stimulate dopamine receptor and decrease prolactine and parkinsonism.
· Stimulation of cerebral vessels ( 5-HT2) .

2. Smooth muscles :

· Vasoconstriction of blood vessels.

· Contraction of uterus.
· Nausea, vomiting, diarrhea.
· Types & uses :

· Migraine treatment: Ergotamine & dihydroergotamine (5HT1 & 5HT2) . 

· Migraine prophylaxis: Methysergide (5HT2) .
· Postpartum hemorrhage: Ergometrine ( Ergonovine) .

· Endocrine disorders ( hyperprolactinemia ) – Parkinsonism : Bromocriptine ( dopamine agonist ) .

· Side effects :

· Condition called Ergotism .

· Nausea, vomiting, diarrhea.
· Sever vasospasm (gangrene) .
· Confusion, weak pulse.
Lipid-derived autocoids :

1. Platelet activating factor (PAF) .

2. Eicosanoids .

· luekotrienes .

· Prostaglandins.
Platelet activating factor : 

· Produced by platelet, macrophage and oesinophils.
· Platelet aggregation.
· Mediator of inflammation.
· vasodilation .

· Increase capillary permeability (oedema) .

· chemotactic for leucocytes .

· Smooth muscle contraction (bronchoconstriction) . 

Luekotrienes :
· Mediators of inflammation and allergy in asthma.
· vasodilation .

· Increase capillary permeability.
· bronchoconstriction .

· chemotactic action .

· Intestinal contraction.
· Types :

· LTA4.
· LTB4 (chemotaxis) .

· LTC4, LTD4, LTE4 (bronchoconstriction).

Luekotriene blockers :

· Treatment of asthma.
· Zileuton ( 5 lipooxygenase inhibitor ) .

· Zafilurkast (leukotriene D4 antagonist) .
Prostaglandins:
· Chemistry.
· Synthesis: the action of phospholipase A2 on arachidonic acid and then by cyclooxygenase to PGs .

· Metabolism: PG dehydrogenase .

· Types: prostacyclin (PGI2 ) , PGE2 , PGF2 alpha , PGD2  .

· function : 
	PGI2
	TAX2

	· Inhibits platelets aggregation.

· Vasodilation

· Bronchodilation

· Endothelium

· Diuretic & natriuretic action
	· Stimulate platelets aggregation 

· Vasoconstriction

· Bronchoconstriction

· Platelets

· No action

	PGE2  -MCQ-
	PGE 2 α

	· Vasodilation

· Bronchodilation

· GIT contraction

· Contraction of pregnant uterus.

· ( GFR

· ( H2O and Na excretion.

· Mediate of fever.
	· Vasoconstriction

· Bronchoconstriction

· GIT contraction

· Contraction of pregnant uterus.

            -     No action 


· Uses :MCQ
· Misoprostol (PGE1) :
· NSAID-induced gastritis (peptic ulcer) .
· Alprostadil (PGE1) :

· Impotence, placed in urethra (minisuppositories) .

· Maintain ductus arteriosus patent before surgery.
· Dinoprostone (PGE2) intravaginally :
· Induction of labor or abortion.
· Carboprost tromethamine (PGF2 alpha ) :
· Induction of labor or abortion (given intraamniotic injection , IM, intravaginally ) .

· Epoprostenol (PGI2) :
· given I.V 

· Pulmonary hypertension.
· Antithrombotic (inhibit platelet aggregation).
Vasoactive polypeptides

1. Vasoconstrictors:

Angiotensin – endothelin – vasopressin – urotensin-neuropeptide Y .

2. Vadodilators :

Kinins- natriuretic peptides- vasoactive intestinal peptide substance – P neurotensin – adrenomedullin

Polypeptide autocoids

Renin  Angiotensin Aldosterone System (RAAS)

· Metabolism:

· Short duration of action.

· Metabolized by aminopeptidase into Ang III and angiotensinase into peptide fragments.

· Actions:

· Blood pressure: hypertension

· Direct vasoconstriction. 

· Release of catecholamines.

· +ve inotropic effect.

· Increase sympathetic outflow.

· Adrenal cortex :

· Aldosterone synthesis and secretion.

· Renal blood vessels: vasoconstriction .

· CNS: increased secretion of ADH and ACTH .

· Renin angiotensin aldosteron Blockers :

· Renin: B-blockers

· ACE inhibitors: captopril  -  enalapril

· AngII blockers: losartan -  candesartan 

Endothelin

· Receptors :

1. ETA: smooth muscles

2. ETB: vascular endothelial cells

· Actions :

· Vasoconstriction.

· Direct positive inotropic and chronotropic effects.

· Decrease GFR.

· Constriction of bronchial smooth muscles.

· Increase secretion of renin , aldosterone , ANP.

Bosentan :

· Endothelin receptor antagonist (A+B)

· Orally and I.V

· Used for treatment of pulmonary hypertension.

The Kallikrein-Kinin system

Present in plasma and tissues as kidney , pancreas , intestine , sweat and salivary Glands.

· Kinins:

Bradykinin – lysyl bradykinin(Kallidin)

· Release from high molecular weight protein precursors by Kallikrein.

· Degraded by kininase II , ACE

((Figure))

· Receptors:

1. B1:

· Stimulated be Kallidin (lys-bradykinin) , bradykinin .

· Limited in mammalian tissue.

2. B2 :

· G protein coupled

· Mainly stimulated by bradykinin – kallidin  

· Actions of kinins:MCQ
· Mediators of inflammation (pain and oedema).

· Pain sensation (i.d) by stimulation of afferents in skin.

· Oedema.

· Vasodilatation of arterioles (direct and via EDRF).

· Reflex increase HR , cardiac output, contractility .

· Smooth muscle contraction (intestine, bronchial and uterus).

· Uses :

Kallikrein inhibitor, aprotonin (Trasylol) : acute pancreatitis , carcinoid syndrome. 
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