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 Lecture 8: Autacoids 
 
Autacoids (Greek, "self-remedy") or local hormones are biologically active substances that 
are are often released locally and have complex physiologic and pathologic effects through 
multiple receptor subtypes. 
 
Autacoids are classified as: 
1. Biologically active amines: 
 - Histamine  
 - Serotonin (5-hydroxytryptamine) 
2. Endogenous peptides: 
 - Angiotensin and renin-angiotensin-aldosteron system;  
 - Kallikrein–kininogen–kinin system;  
 - Natriuretic peptide (ANP, BNP, CNP);  
 - Vasoactive intestinal peptide (VIP);  
 - Substance P;  
 - Neurotensin;  
 - Endothelins;  
 - Calcitonin-gene related peptide (CGRP);  
 - Neuropeptide Y; 
 - Endorfine-enkefaline system. 
3. Lipid-derived autacoids (eicosanoids)   
 - Products of Cyclooxygenases: 
  - Prostaglandins: PGA � PGJ; 
  - Tromboxans: TXA, TXB. 
 - Lipoxygenase products:  
  - Leukotrienes: LTA � LTE; 
  - Lipoxins; 
  - Hepoxilins. 
 - Epoxygenase products: 
  - Epoxyprostaglandins; 
  - Dioli. 
 - Products of other pathways:  
  - Isoprostanes.  
 
 
 
 

Pharmacologic influence of Histamine 
 
Histamine 
Mechanism of action: on histamine receptor agonist (H), located transmembrane or on the 
surface of the membrane of target cells. 
Histamine receptors: 
- histamine 1 receptor (H1) → in smooth muscle, endothelium and to the brain, they transmit 
the biological signal post-receptor stimulating the formation of IP3 and DAG; 
- histamine 2 receptor (H2) → in the gastric mucosa, heart muscle, and brain to mast cells, 
they transmit the biological signal post-receptor stimulating the formation of cAMP; 
- histamine 3 receptor (H3) → in the brain, plexus mesenteric and other neurons, they 
decrease the release of histamine from histaminergic neurons. 
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Classification 
1. HISTAMINE AGONISTS 

• Histamine receptor agonists  
- H1 receptors agonists: Histaprodifen 

 - H2 receptors agonists: Amthamine 
 - H3 receptors agonists: R-Methylhistamine, imetit, immepip 
 - H4 receptors agonists: Clobenpropit, imetit, clozapine 

• Factors that stimulate histamine release: 
- physical factors: trauma, burns; 
- chemical factors (including drugs that release histamine): 

- opiates; 
- Quinine; 
- Hydralazine; 
- natural and semi-synthetic penicillins, cephalosporins, aminoglycosides; 
- pachycurares: D-tubocurarine, Atracurium, Pipecuronium, Pancuronium, 
Rocuronium, Vecuronium, Gallamine; 
- barbiturates; 
- bradykinin; 

- snake venom, insect bites, allergens from pollens. 
2. HISTAMINE ANTAGONISTS 

• Physiologic antagonists: Adrenaline, Noradrenaline (NA) 
• Histamine release inhibitors: 

 - Cromolyn (Disodium cromoglycate) 
 - Nedocromil  
 - others: Amlexanox; Lodoxamide; Pemirolast; Reprinast; Methylxantine; Flavonoids.   

• Histamine receptor antagonists: 
- H1 receptor antagonists: 

- 1st generation (cross the blood-brain barrier): 
  - Alkylamines:  Chlorpheniramine, Brompheniramine; 
  - Phenothiazines:  Promethazine, Prochlorperazine, Thiethylperazine, 

Alimemazine; 
  - Tricyclic dibenzoxepins: Doxepin 
  - Ethanolamines: Diphenhydramine, Carbinoxamine, Doxylamine, 

Dimenhydrinate; 
  - Imidazolines: Antazoline; 
  - Ethylaminediamines: Pyrilamine, Tripelenamine; 
  - Ethylendiamines: Chloropiramine; 
  - Piperazines:  Hydroxyzine, Cyclizine, Meclizine; 
  - Miscellaneous:  Cyproheptadine (also a 5-HT antagonist), 

Phenindamine, Clemastine, Clorfenoxamine,  Dimetinden, Bamipine, 
Ketotifen; 

- 2nd generation (do not cross the blood-brain barrier):  
 - Piperidines: Loratadine, Desloratadine, Fexofenadine,  

- withdrawn from market: Astemizol, Terfenadine; 
 - Piperazines: Cetirizine, Levocetirizine, Mequitazine; 
 - Miscellaneous: Ebastine, Levocabastine, Azelastine, Mizolastine, 
Acrivastine. 

- H2 receptor antagonists: Cimetidine, Ranitidine, Nizatidine, Famotidine. 
- H3 receptor antagonists: Thioperamide, Clobenpropit 
- H4 receptor antagonists: Thioperamide. 
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1. HISTAMINE AGONISTS 
Cromolyn (Disodium cromoglycate) 
Mechanism of action: 
- inhibition of the release of histamine and leukotrienes from sensitized mast cells; 
- block the transmembrane calcium influx caused by the interaction of immunoglobulin E to 
the antigen on the surface of mast cells; 
- inhibition of phosphodiesterase; 
- alteration of channel function of chlorine channels in cell membranes; 
- interference effects of platelet factor. 
Indications: (prophylaxis only): 
- bronchial asthma; 
- allergic rhinitis;  
- allergic conjunctivitis; 
- food allergies. 
Adverse effects:  
- dermatitis, urticaria (rarely); 
- myositis; 
- pulmonary infiltrates with eosinophilia; 
- arthralgia; 
- dysuria, nausea, bad taste; 
- transient bronchospasm, coughing, wheezing (rarely). 
Nedocromil: effects similar to Cromolyn (Disodium cromoglycate), in addition, it inhibits 
the cough. 
 
 
2. HISTAMINE ANTAGONISTS 
H1 receptor antagonists 
Pharmacodynamic effects: 
- anti-allergic effects; 
- sedative effects � anti-H1 1st generation  

- phenothiazines: Promethazine, Prochlorperazine, Thiethylperazine, Alimemazine,  
- piperazine derivatives: Hydroxyzine, Cyclizine, Meclizine,  
- ethylenediamines: Chloropiramine,  
- ethanolamines: Diphenhydramine, Carbinoxamine, Doxylamine, Dimenhydrinate; 

- antiemetic effects: 
- phenothiazines: Promethazine, Prochlorperazine, Tiethylperazine, Alimemazine,  
- piperazine derivatives: Hydroxyzine, Cyclizine, Meclizine,  
- ethanolamines: Diphenhydramine, Carbinoxamine, Doxylamine, Dimenhydrinate; 

- anticholinergic effects: 
- phenothiazines: Promethazine, Prochlorperazine, Thiethylperazine, Alimemazine,  
- ethylenediamines: Chloropiramine,  
- ethanolamines: Diphenhydramine, Carbinoxamine, Doxylamine, Dimenhydrinate; 
- alkylamines:  Chlorpheniramine, Brompheniramine; 

- antiparkinsonian effects  
- ethanolamines: Diphenhydramine, Carbinoxamine, Doxylamine, Dimenhydrinate; 
- ethylenediamines: Chloropiramine,  

- α1 adrenergic receptor blockade (especially phenothiazines, alkylamines); 
- phenothiazines: Promethazine, Prochlorperazine, Tiethylperazine, Alimemazine,  
- alkylamines:  Chlorpheniramine, Brompheniramine; 

- antiserotoninergic effects (Cyproheptadine); 
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- the local anesthetic (piperidine derivatives, ethanolamines, ethylenediamines); 
- anti-inflammatory effect � anti-H1 2nd generation; 
- Hydroxyzine: inhibits release of substance P, serotonin, prostaglandins. 
Indications:  
- prevention and treatment of allergic reactions (bronchial asthma, allergic rhinitis, allergic 
conjunctivitis, allergic dermatitis); 
- as antiemetics and for the treatment of motion sickness (phenothiazines, ethanolamines, 
piperazines); 
- nausea and vomiting (Doxylamine); 
- Meniere’s disease (Prochlorperazine); 
- anxiolytics, sedative-hypnotics (ethanolamines, ethylenediamine, phenothiazines, 
piperazines); 
- as antipsychotics (Chlorpromazine); 
- stimulation of appetite (Cyproheptadine); 
- Parkinson’s disease (ethanolamines); 
- interstitial cystitis syndrome (Hydroxyzine). 
Adverse effects:  
- sedative effects: anti-histaminics anti-H1; in children determine paradoxical excitement, 
nervousness, euphoria; 
- anticholinergic effects; 
- stimulation of appetite and weight gain (Cyproheptadine); 
- lethal tachyarrhythmias (torsades de pointes) when aadminsiterred with grapefruit juice: 
Terfenadine, Astemizol. 
 
 
H2 receptor antagonists 
Mechanism of action: 
- antagonism on H2 receptors; 
- Nizatidine: also it is acetylcholinesterase inhibitor. 
Pharmacodynamic effects: inhibition of basal gastric secretion of HCl. 
Pharmacokinetics: 
o Cimetidine: is inhibitor of drug metabolism. 
Indications:  
- peptic ulcer; 
- Zollinger-Ellison syndrome; 
- gastroesophageal reflux; 
- non-ulcer dyspepsia; 
- prevention of gastritis induced by stress; 
- hypersecretory conditions (systemic mastocytosis, leukemia, basophilia). 
Adverse effects:  
- Cimetidine: 

- in the CNS: confusional states, hallucinations, delusions, agitation; 
- endocrine effects: gynecomastia, galactorrhea, decreased spermatogenesis, libido; 
- hematological effects: granulocytopenia, aplastic anemia; 
- effects on the liver: the elevation of transaminases, cholestatic jaundice, acute 

hepatitis; 
- Ranitidine: elevation of transaminases, cholestatic jaundice, acute hepatitis; 
- Famotidine: headache, transient elevation of transaminases; 
- Nizatidine: headache; transient elevation of transaminases, prokinetic effect, reduction in 
heart rate, reducing the force of contraction of the heart. 
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Pharmacologic influence of Angiotensin and renin-angiotensin-aldosteron system 

 
Classification 
1. Stimulants of angiotensin and renin-angiotensin-aldosteron system 

- Stimulation of aldosteron: synthetic angiotensin, hormons (glucocorticoids, 
estrogens, thyroid hormones); 
- Stimulation of renine: Minoxidil, Hydralazine, Diazoxid, thiazide or loop diuretics. 

2. Inhibitors of angiotensin and renin-angiotensin-aldosteron system 
- angiotensin converting enzyme inhibitors (ACEI): 

  - sulphydrile: Captopril, Zofenopril; 
  - dicarboxilate: Lisinopril, Enalapril, Ramipril, Quinapril, Perindopril, 
Benazepril;  
  - phosphonate: Fosinopril; 

- miscellanous: Moexipril, Spirapril, Trandolapril, Cilazapril, Alacepril, 
Altiopril, Fentiapril, Pivalopril, Delapril, Imidapril; 

- angiotensin receptors blockers (competitive antagonists on angiotensin receptorsAT-
R): 
  - nonselective: Saralazin; 
  - selective on AT1 receptors from vessels: Valsartan, Losartan, Candesartan, 

Telmisartan, Irbesartan, Eprosartan; 
- inhibitors of renine activity: Enalkiren, Remikiren, Aliskiren. 
- inhibitors of renine release: Clonidine, Methyldopa, Guanfacine, Guanabenz, 
Rilmenidine, Moxonidine, beta-antagonists; 

 
 
Biological effects induced by the angiotensin receptor (AT receptors): 
- AT1 receptor: 

- increase in systolic and diastolic blood pressure (they determine the stimulation of 
the synthesis and release of aldosterone, dipsogenic effect and stimulate sodium 
reabsorption in the proximal tubule, determine arteriolar vasoconstriction, especially 
in coronaries, cerebral and renal vessels and increase the release of norepinephrine 
from sympathetic nerve endings); 
- cellular hypertrophy and hyperplasia (they determine the increase in the expression 
of collagen and fibronectin in cardiac fibroblasts, involved in the remodeling of the 
cardiac tissue interstitial),  
- increase the expression of receptors for lipoproteins density (low density 
lipoproteins - LDL) - oxidized lipoproteins in the coronary arteries; 

- AT2 receptors: 
- adjusting the blood pressure, modulation of ion channels (Ca2 + / K +); 
- suppress the growth of cells and tissues, and modulate neuronal differentiation,  
- initiate apoptosis,  
- modulate the behavior; 

- AT3 receptors: the least studied; 
- AT4 receptors: 

- memory; 
- inhibition of renal tubular reabsorption; 
- cardiac hypertrophy; 
- angiogenesis. 
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Synthetic angiotensin 
Indications: shock without hypovolemia (as an alternative to norepinephrine). 
Advantage: it does not promote tachyarrhythmias, it does not cause hyperlactataemia. 
 
Angiotensin converting enzyme inhibitors (ACEI) 
Classification: 
 - sulphydrile: Captopril, Zofenopril; 
 - dicarboxilate: Lisinopril, Enalapril, Ramipril, Quinapril, Perindopril, Benazepril;  
 - phosphonate: Fosinopril; 

- miscellanous: Moexipril, Spirapril, Trandolapril, Cilazapril, Alacepril, Altiopril, 
Fentiapril, Pivalopril, Delapril, Imidapril; 

Mechanism of action: 
- inhibition of the enzyme angiotensin converting � inhibition of the conversion of 
angiotensin I to angiotensin II; 
- inhibition of the degradation of bradykinin, substance P and enkephalins. 
Pharmacodynamic effects: 
- block the production of aldosterone � increase in serum potassium, inhibition of water and 
sodium retention; 
- reduction of myocardial and vascular remodeling; 
- stimulate the release of vasodilator prostaglandins PGE1 and PGI2; 
- reduction of afterload; 

ACE inhibitors, by removing the vasoconstrictor effect of angiotensin II on the 
efferent arteriole of the glomerulus, may decrease glomerular filtration and shall fix 
the decrease in pressure within the renal glomerular and the importance of this effect 
depends on the degree dependence of glomerular filtration with respect to the 
presence of angiotensin II, which explains that in some cases, kidney failure can occur 
after institution of therapy with ACEI, this reduction in glomerular filtration rate by 
the ACEI was used to protect kidney function and reduce proteinuria in some patients 
with diabetes; 

- reduce the level of plasma renin; 
- reduce the plasma level of collagen; 
- reducing the secretion of endothelin I; 
- inhibit the degradation of bradykinin � increase bradikinin concentration � explains 
cough, angioedema; 
- IEC does not influence the force of contraction of the heart; 
- the hypotensive effect is not accompanied by reflex tachycardia because: 

- induced hypotension is moderate  
- the suppression of the presynaptic effect of angiotensin II increases the release of 
norepinephrine; 

- during chronic treatment, ACE inhibitors are opposed to the process of cardiac hypertrophy 
by inhibiting the trophic effects of angiotensin II, this action also explains the anti-
atherosclerotic effects observed experimentally. 
Pharmacokinetics: 
- The absorption is reduced in the presence of food (Captopril, Lisinopril, Moexipril). 
- Fosinopril, Moexipril, Zofenopril present entero-hepatic circulation. 
- They are: 

- active drugs: Captopril, Lisinopril; 
- prodrugs: the other ACE inhibitors. 

- Metabolism is in the liver: inactivation of active drugs, the activation of prodrugs. 
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- They easily pass physiological barriers, with the exception of the blood-brain barrier. 
- They are concentrated in the smooth muscle, myocardial cells, milk, bile. 
- The elimination is particularly in the kidney (with the exception of Moexipril and 
Fosinopril, which are eliminated mainly via the bile). 
Indications:  
- high blood pressure (the preferred treatment for hypertension in patients with diabetes 
mellitus, hypertension in patients with heart failure, high blood pressure in patients with acute 
coronary events; hypertension in patients with left ventricular hypertrophy, arterial 
hypertension in the elderly); 
- congestive heart failure (the treatment of choice); 
- after a myocardial infarction (to prevent left ventricular remodeling); 
- prevention of diabetic nephropathy (they are renoprotective in type II diabetes). 
Maximum efficiency of treatment is found after two weeks of treatment. 
Adverse effects:  
- common to all ACEI group: 

- hypotension (it is pronounced after the first dose); 
- dry cough, irritating (less for Fosinopril, Moexipril); 
- angioedema (less severe for Fosinopril, Moexipril); 
- hyperkalemia; 
- increase in uric acid concentration; 
- hypoglycemia; 
- nausea, diarrhea; 
- nephrotoxicity (less severe for Fosinopril, Moexipril); 
- teratogenicity. 

- specific adverse effects: 
- Captopril, Alacepril, Zofenopril: 

- taste disturbances; 
- type I immunological reactions (rash, fever); 
- neutropenia; 
- increase transaminases; 
- proteinuria; 
- pancreatitis. 

- Captopril: 
- effects like Addison's disease (by reducing the action of 11-beta-hydroxy 
steroid dehydrogenase). 

- Enalapril: 
- syncope; 
- muscle cramps; 
- glossitis; 
- increase transaminases; 
- visual disturbances; 
- tinnitus. 

Contraindications: 
- absolute contraindications:  

- renal artery stenosis (bilateral artery stenosis or renal artery stenosis of unique 
kidney),  
- angioedema in anamnesis;  
- pregnancy (because ACEI are teratogenic),  
- allergy to ACEI 

- relative contraindications 
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- hypotension (<90 mm Hg; exposed to dizziness and falls in the elderly); 
- serum creatinine > 3 mg/dL,  
- hyperkalemia > 5.5 mEq/l;  
- hypernatremia < 130 mEq/l;  

- association with potassium-sparing diuretics, cardiac glycosides, anti-inflammatory drugs 
(NSAIDs). 
 
Angiotensin receptors blockers (competitive antagonists on angiotensin receptors AT-R) 
Classification: 
 - nonselective (non-selective antagonists of AT1 and AT2 receptors): Saralazin; 

- selective on AT1 receptors from vessels: Valsartan, Losartan, Candesartan, 
Telmisartan, Irbesartan, Eprosartan; 

Mechanism of action:  
- competitive antagonists of AT1 +/- AT2; 
- Losartan: uricosuric effect. 
Pharmacodynamic effects: similar to ACEI, except inhibition of the catabolism of 
bradykinin � explains that they don’t induce cough or angioedema. 
Pharmacokinetics: 
- Their oral bioavailability is sufficient for oral administration. 
- Losartan is metabolized to an active metabolite. 
- Telmisartan has the longest duration of action. 
Indications:  
- essential hypertension; 
- congestive heart failure; 
- nephropathy – renoprotective in Type II diabetes. 
The dose should be increased gradually. 
Adverse effects: similar to ACEI, except inhibition of the catabolism of bradykinin � so, 
they don’t induce cough or angioedema. 
Contraindications: 
- pregnancy; 
- renal failure, renal artery stenosis (bilateral artery stenosis or renal artery stenosis of unique 
kidney),  
 
Inhibitors of renine activity: Enalkiren, Remikiren , Aliskiren 
Pharmacodynamic effects: decrease blood pressure. 
Inhibitors of renin activity have similar efficacy to ACEI, but it is necessary to improve their 
bioavailability for oral administration. 
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Pharmacologic influence of Serotonin (5-hydroxytryptamine) 

 
These biologically active amines. 
Classification: 
1. SEROTONIN AGONISTS: 

• Serotonin receptor agonists 
- 5HT1A agonists: Buspirone, Ipsapirone, Gepirone, Tandospirone; 
- 5-HT1D and 5-HT1B agonists: Sumatriptan, Naratriptan, Rizatriptan, Zolmitriptan; 
- 5HT4 and 5HT2A agonists: Cisaprid, Norcisaprid,  
- partial 5HT4 agonists: Tegaserod; 
- 5HT1 and 5HT2 partial agonists: ergot alcaloids. 

• Release stimulators:Dexphenfluramine, Phenfluramine. 
2. SEROTONIN ANTAGONISTS: 

• Serotonin receptor antagonists 
- 5-HT2A/5-HT2C antagonists: Trazodone, Nefazodone, Mirtazapine. 
- 5-HT3 antagonists: 

  - antiemetic effect: Ondansetron, Granisetron, Dolasetron, Tropisetron; 
  - prokinetic effect: Alosetron, Cilansetron. 

- 5-HT2 antagonists: 
  - antiplatelet effect: Ritanserine; 
  - indicated in migraine headache profilaxy: Methysergid; 
  - indicated in schizophrenia: 

- phenothiazines with piperazine side chain: 
Fluphenazine,Trifluoperazine, Perphenazine; 
- phenothiazines with aliphatic side chain: Chlorpromazine, 
Levomepromazine; 
- phenothiazines with piperidine side chain: Thioridazine; 
- butyrophenones: Haloperidol, Droperidol; 
- atypical antipsychotics: Risperidone, Clozapine, Olanzapine, 
Quetiapine, Sertindole. 

- 5-HT1C and 5HT2 antagonists: Ketanserin. 
- 5-HT antagonist and H1 antagonist: Cyproheptadine. 

• Release inhibitors 
- Selective inhibitors of serotonin reuptake: Fluoxetine, Sertraline, Paroxetine, 
Fluvoxamine, Citalopram, Escitalopram 
- Inhibitors of serotonin reuptake and norepinephrine: Venlafaxine, Bupropion. 

 
 
1. SEROTONIN AGONISTS 
1.1. 5HT1A agonists: Buspirone, Ipsapirone, Gepirone, Tandospirone  
Pharmacodynamic effects: anxiolytic effects without sedation. 
Pharmacokinetics: 
- have important hepatic first-pass effect; 
- form active metabolites; 
- have short time of action. 
Indications: as anxiolytics (they are not effective for panic attacks). 
Adverse effects:  
- tachycardias; 
- nervousness; 
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- paresthesias; 
- confusion; 
- gastrointestinal disorders; 
- miosis (dose dependent); 
- ̓increase in blood pressure (when are associated with MAO inhibitors); 
- they do not cause addiction. 
Contraindications: arrhythmias. 
 
1.2. 5-HT1D and 5-HT1B agonists: Sumatriptan, Naratriptan, Rizatriptan, 
Zolmitriptan  
Indications: treatment and prophylaxis of migraine and other vascular headaches 
Adverse effects:  
- altered sensitivity (paresthesia); 
- angina pain; 
- tachycardias. 
Contraindications: angina, severe atheromatous coronary lesions. 
 
1.3. 5HT4 and 5HT2A agonists: Cisaprid, Norcisaprid  
Mechanism of action: 
- agonists of 5-HT4 receptors; 
- release of acetylcholine in the enteric nervous system. 
Pharmacodynamic effects: 
- stimulate gastrointestinal function; 
- relax the pylorus; 
- determine the increase in tone of the cardia. 
Indications: as prokinetics (hypo-gastrointestinal motility, gastro-esophageal reflux, 
gastroparesis in patients with diabetes mellitus). 
Adverse effects:  
- diarrhea, abdominal cramps; 
- headache; 
- severe arrhythmias. 
 
1.4. Partial 5HT4 agonists: Tegaserod  
Indications: irritable bowel syndrome. 
 
1.5. Stimulators of the release of serotonin: Dexfenfluramine, Fenfluramine 
Pharmacodynamic effects: anorexia. 
Indications: treatment of obesity. 
Adverse effects:  
- sleeplessness, headache; 
- retroperitoneal and endocardial fibroplasia; 
- pulmonary hypertension, sometimes fatal. 
 
 
2. SEROTONIN ANTAGONISTS 
2.1. 5-HT3 antagonists with antiemetic effect: Ondansetron, Granisetron, Dolasetron, 
Tropisetron 
Pharmacodynamic effects: 
- antiemetic effects; 
- antidepressant effects. 
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Indications: nausea and vomiting (including nausea and vomiting determined by cytostatics). 
Adverse effects:  
- headache; 
- constipation / diarrhea, abdominal cramps; 
- severe arrhythmias. 
Contraindications: pregnancy. 
It is necessary to reduce the dose in patients with impaired liver and kidney. 
 
2.2. 5-HT3 antagonists with prokinetic effect: Alosetron, Cilansetron 
Indications: irritable bowel syndrome. 
 
2.3. 5-HT2 antagonists with antiplatelet effect: Ritanserin 
Pharmacodynamic effects: 
- alter bleeding time; 
- reduce the formation of thromboxane; 
- affect platelet function. 
Indications: as platelet aggregation inhibitor. 
 
2.4. 5-HT1C and 5HT2 antagonists with antihypertensive effects: Ketanserin 
Mechanism of action: 
- antagonist of 5-HT1C and 5-HT2; 
- α1 receptor antagonist. 
Pharmacodynamic effects: 
- antiplatelet effect; 
- vasodilation. 
Indications: hypertension. 
 
2.5. 5-HT antagonist and H1 antagonist: Cyproheptadine 
Mechanism of action: 
- antagonist of 5-HT2 receptors; 
- H1-receptor antagonist. 
Pharmacodynamic effects: 
- antiallergic effect; 
- sedative effect; 
- increase in weight because of stimulation of appetite. 
Indications:  
- allergy; 
- stimulation of appetite; 
- carcinoid tumors secreting serotonin; 
- dumping syndrome, post-gastrectomy. 
Adverse effects:  
- drowsiness; 
- confusion; 
- headache. 
Contraindications: 
- glaucoma; 
- urinary retention; 
- drivers and people who perform precision work. 
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Pharmacologic influence of Kallikrein–kininogen–kinin system 
 
Kinins are a group of very strong vasodilator peptides, which are formed by the enzymatic 
action of kallikrein. 
Biological effects of kinins: 
- arteriolar vasodilator effect by: 

- direct action; 
- action mediated by nitric oxide or prostaglandins PGE1, PGI2; 

- contraction of smooth muscles of the intestine, uterus, bronchial smooth muscle, endothelial 
cells; 
- stimulation of nociceptors; 
- modulating the tone of the canal pancreatic and salivary glands; 
- modulating the symptoms of inflammation; 
- the influence of maturation and sperm motility. 
 
 
Kallikrein–kininogen–kinin system stimulation: 
 - ACEI 
 - kallikrein 

Indications: diabetic gangrene; frostbite; healing difficult wounds; acute 
vascular occlusions. 

 
 
Kallikrein–kininogen–kinin system inhibition: 
 - kallikrein inhibitor: Aprotinine 

Aprotinine inhibit kallikrein, trypsin and has antifibrinolytic effects. 
Indications: acute hemorrhagic pancreatitis; hemorrhagic shock; as 
antifibrinolytic. 

 - bradykinin B2 receptor antagonists: Icatibant  
- Icatibant mechanism of action: selective competitive antagonists of 
bradykinin B2 receptors 
- Icatibant: angioedema (acute attacks of hereditary angioedema or ACEI-
induced angioedema in adults). 

 
 
 

Pharmacologic influence of other endogenous peptides 
 
1. Natriuretic peptide (ANP, BNP, CNP): 
Natriuretic peptides, atrial natriuretic peptide (ANP), brain natriuretic peptide (BNP), and C-
type natriuretic peptide (CNP) are a family of endogenous polypeptide mediators mainly of 
cardiac origin with natriuretic and vasodilator effects, inhibition of renin secretion, 
angiotensin II and aldosterone and sympatholytic effect. They act on specific natriuretic 
peptide receptors.  
 
Therapeutic application: synthetic derivative of BNP � Nesiritide 
Indications: congestive heart failure acutely decompensated (iv). 
Adverse effects: 
- hypotension, ventricular tachycardia, ventricular extrasystoles, angina pectoris.  
- headache, insomnia, dizziness, anxiety  
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- abdominal pain, nausea, vomiting. 
- increases in serum creatinine. 
 
 
2. Endothelins 
Endothelins are polypeptides found in vascular endothelium (which explains their 
denomination), but also in brain, kidney, intestine, adrenal gland. There are three endothelins, 
endothelin I (ET-1), endothelin II (ET-2) and endothelin III (ET-3), different only by some 
amino acids. Endothelin I is considered as the most active and determines vasoactive effects, 
proarrhythmia, stimulation of the proliferation of vascular smooth muscle cells, pro-
inflammatory effects, pro-platelet effects. Endothelin II determines vasoactive effects. These 
act on endotheline receptors called ETA and ETB. Endothelins, by activating ETA and ETB 
receptors, determine a general vasoconstriction. 
 
Therapeutic application: antagonist of endothelin ETA and ETB receptors � Bosentan 
Mechanism of action: inhibits vasoconstriction. 
Indications: pulmonary hypertension (oral administration). 
Adverse effects: 
- increases in aminotransferases and in total bilirubin. 
Contraindications: 
- liver impairment  
- pregnancy. 
 
 
 
 

Pharmacologic influence of Lipid-derived autacoids (eicosanoids)   
 
The eicosanoids (prostaglandins or PGs, leukotrienes ot LTs, and related compounds) are 
oxygenation products of polyunsaturated long chain fatty acids. Arachidonic acid from 
membrane phospholipids is the most important precursors of the eicosanoids and it is 
released from tissue by the action of phospholipase A2 and other acyl hydrolases. The 
eicosanoids are: 
 - Cyclooxygenases products: - Prostaglandins: PGA � PGJ; 
     - Tromboxans: TXA, TXB. 
 - Lipoxygenase products:  - Leukotrienes: LTA � LTE; 
     - Lipoxins; 
     - Hepoxilins. 
 - Epoxygenase products: - Epoxyprostaglandins; 
     - Dioli. 
 - Products of other pathways: - Isoprostanes.  
 
Prostaglandins are products of arachidonic acid metabolism. They are synthesised in the 
tissues and stimulate contractility of the uterine and other smooth muscle and have the ability 
to lower blood pressure, regulate acid secretion of the stomach, regulate body temperature 
and platelet aggregation, and control inflammation and vascular permeability.  
Leukotrienes are products of arachidonic acid metabolism. Leukotrienes (LTC4, LTD4 and 
LTE4) are synthesized by eosinophils, mast cells, and monocytes. They act on leukotrienes 
receptors and determine increased vascular permeability, edema formation, mucus 
production, contraction of airway smooth muscle, inflammatory cell chemotaxis. 
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1. Prostaglandine analogues indicated in obstetric-gynecology: 
• PGE1 derivatives: Gemeprost; 
• PGE2 derivatives: Dinoprostone, Sulprostone; 
• PGF2alfa derivatives: Carboprost, Dinoprost. 

Indications: 
- to induce abortion in the first and second trimester of pregnancy; 
- prevention of postpartum hemorrhage (PGF2alfa derivatives). 
Adverse effects: 
- nausea and vomiting; 
- diarrhea, abdominal cramps; 
- analogues of PGE → hypotension, tachyarrhythmias; 
- analogues of PGF2α → hypertension, bronchoconstriction. 
 
 
2. Prostaglandine analogues indicated in peptic ulcer: 

• PGE1 derivatives: Misoprostol; 
• PGE2 derivatives: Enprostil, Arbaprostil, Rioprostil. 

Mechanism of action:  
- agonists on PGE1 or PGE2 receptors; 
- stimulate the gastric secretion of mucus, bicarbonate and decrease pepsin secretion. 
Pharmacodynamic effects: 
- cytoprotective effect (because stimulate the gastric secretion of mucus and bicarbonate); 
- inhibition of gastric acid secretion (=antisecretory effect because decrease pepsin secretion); 
- produces uterine contractions. 
Indications: 
- prevention of NSAID-induced ulcers or stress-induced ulcers. 
- peptic ulcers. 
- Misoprostol is indicated also for prevention of postpartum hemorrhage. 
Adverse effects: 
- Misoprostol: diarrhea, abdominal cramps, stimulate uterine contractions; 
- Enprostil: diarrhea. 
Contraindications: pregnancy. 
 
 
3. Prostaglandine analogues indicated intravenous in cardiovascular diseases: 

• PGE1 derivatives: Alprostadil; 
• PGI2 (prostacyclin) derivatives: Eproprostenol, Iloprost. 

Indications: 
- Alprostadil:  

- iv: patent ductus arteriosus; severe peripheral vascular disease (including Raynaud's 
syndrome),  
- intracavernous or intraurethral: erectile dysfunction; 

- Epoprostenol: pulmonary hypertension; severe peripheral vascular disease (including 
Raynaud's syndrome); 
- Iloprost: severe peripheral vascular disease (including Raynaud's syndrome). 
Adverse effects: analogues of PGE → hypotension, tachyarrhythmias. 
 
 
4. Prostaglandine analogues indicated in glaucoma: 

• PGF2α derivatives: Latanoprost, Travoprost, Bimatoprost. 
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Pharmacodynamic effects: lower intraocular pressure. 
Indications: glaucoma (firstline therapy in patients who are intolerant or have insufficient 
responses to other intraocular pressure lowering medications). 
 
 
5. Leukotriene antagonists: 

• 5-lipoxigenase inhibitors: Zileuton; 
• LTD4 antagonists: Montelukast, Zafirlukast, Pranlukast. 

Mechanism of action:  
- Zileuton: inhibition of 5-lipoxygenase � inhibit the production of LTC4 and LTD4 (which 
determine bronchospasm), LTB4 (which has role in chemotactic effects and leukocyte 
activation in the bronchial mucosa); 
- Montelukast, Zafirlukast, Pranlukast: antagonists on leukotriene LTD4 receptors. 
Indications: 
- long-term treatment of bronchial asthma, including asthma induced by aspirin, bronchial 
asthma induced by effort or bronchial asthma induced by antigens. 
- Zafirlukast is also indicated for asthma with concomittant allergic rhinitis. 
Adverse effects: 
- Montelukast, Zafirlukast, Pranlukast: allergic reactions, insomnia, headache; gastrointestinal 
disorders, asymptomatic elevations of serum aminotransferase. 
- Zileuton: asymptomatic elevations of serum aminotransferase. 
 


