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MEMO FOR THE FOREIGN STUDENTS.

Dear student! With all our respect you should:

1) Come for the lesson 15 minutes earlier than its starts.

2) Please, remember the name of your Teacher and write it down to your copybooks, so that you won’t have problems with recalling who is your Teacher

3) Attend all lessons properly.

4) You may cheat on Teacher during tests. Yet if Teacher notice that, Teacher will take away your test and you will be given a bad mark

5) Student who will have “absents” in the register will have to rework them to Teacher otherwise you won’t have the permission to pass the module. 

6) Please, ask your Teacher about their approximate scheme of each class, modules, etc.

7) 
In a case of missing a class take a medical certificate about this absence from the Students’ Hospital №20 in order to provide it to the dean’s office and take a permission for rework of the absence.

8) Attend classes wearing clean ironed white robes and bonnets. Student who don’t have one won’t have the permission to be present at the class. 

9) Realize, that there is no smoking on the territory of the University.

10) After the classes are over leave the classroom and leave NO garbage after you in classroom and in Surgical Chair territory!

11) You must not damage the furniture or anything that belongs to the university and Surgical Chair. Student who will some damage will pay the compensation

12) Keep quite during the lesson! Otherwise your Teacher will have to write a report to the dean’s office.

13) 
When feeling hungry, wait for the break to eat. The student shouldn’t eat during the lessons.

14) Keep the environment of University clean.

15) Rise up when a teacher enters.

16) Keep out from sitting down on the stairs and window-sills.

17) Stand straight and be careful standing near the windows.

18) Be polite with the others.

Thank you for your patience and understanding! 

Wish you to be excellent and responsible! Have a nice classes!

__________________________________ (Place For Students Agreed Signature)
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Module II

Pharmacology of the drugs acting on the function of organs and systems. Vitaminic, hormonal, antiinflammatory, immunomodulating 
and enzymatic agents
Unit VIII
Drugs acting on cardiovascular system. 

Diuretics and drugs acting on myometrium
Topic 1. Inotropic drugs. Cardiac glycosides. aNTiARRYTHMICS
Lesson 1. Inotropic drugs. Cardiac glycosides. Antiarrythmics
The cardiovascular system is composed of the heart, blood vessels and blood. The general functions of the system are to carry O2, nutrients, hormones, antibodies and other substances to all body cells and to remove waste products of cell metabolism (CO2 and others). The efficiency of the system depends on the heart ability to pump blood, the functions of blood vessels, and quality and quantity of blood.
The underlying abnormality in congestive cardiac failure is a cardiac output that is inadequate to meet the metabolic demands of the body during exercise (and ultimately also at rest). In may be caused by disease of myocardium itself (ischaemic heart disease), or by circulatory factors such as volume overload or pressure overload. 
Inotropic (Cardiotonic) drugs stimulating cardiac activity are classified as:
1. Cardiac glycosides 

2. Agents of non-glycoside structure.

Cardiac glycoside are glycosidic drugs of plant origin having cardiac inotropic property, increase myocardial contractility and output a hypodinamic heart. 

Non-glycoside cardiotonics
This groups includes agents (β1 adrenergic agonists, phosphodyestherase inhibitors, drugs prolong synthesis ATP) and have positive inotropic property and increase cardiac output. 
Cardiac glycosides
William Withering, an English physician and botanist published a monograph describing the clinical effects of an extract of the foxglove plant (Digitalis purpurea) at 1785. Toxicologist Pelikhan E.V. (St. Petersburg) studied pharmacological effects of Strophanthin on a frog heart.
Cardiac glycosides consist of aglycone and glycone. The aglycone is essential for the pharmacological activity, an the sugars modify pharmacokinetic variables, including the water– and lipid–solubility, cell penetrability, absorption, half-life, metabolism, duration of action and potency of the aglycone. 

The most commonly used cardiac glycosides are obtained of following sources:

I.
Digitalis drugs:
Digitoxin (Digitalis purpurea)

Digoxin, Celanide (Digitalis lantata)

II.
Strophanthine drugs:
Strophanthine K (Strophanthus Kombe)
Strophanthine G (Strophanthus Gratus)
III.
Convallaria majalis drugs:
Corglycon

Tinctura Convallaria

IV.
Adonis vernalis drugs:
Adoniside

Infusion herbae Adonis vernalis

Mechanism of action

Cardiac glycosides increase force of cardiac contraction by direct action independent of innervation. It selectively binds to membrane associated Na+K+ATPase of myocardial fibers and inhibits this enzyme. This causes an increase in the intracellular sodium concentration, which favor the transport of Ca2+ into the cell via the sodium-calcium exchange mechanism. The elevated intracellular calcium levels result in an increase in the systolic force of contraction. In the therapeutic doses of cardiac glycosides, cardioselective parasympathomimetic effects predominate. 
Pharmacological effects of cardiac glycosides
I. Effects on the heart:
1) Positive inotropic (increased force of contraction, systole is shortened);
2) Negative chronotropic (diastole is prolonged, reduction in heart rate);
3) Negative dromotropic (conductivity deceleration);
4) Positive bathmotropic (increase myocardial excitability).
II. Extracardiac effects:
1) Normalisation of blood pressure;
2) Decrease in venous pressure in patients with chronic heart failure is secondary to the improvement of circulation;
3) Coronary circulation improvement in coronary flow;
4) Diuretic action (improvement of the renal circulation).

Clinical uses: acute and chronic heart failure, pulmonary edema, atrial fibrillation and flutter, paroxysmal atrial tachycardia.

Adverse effects:

I. Cardiac effects (caused by hypokalemia and hypomagnesemia): ventricular tachycardia and fibrillation, AV block, sinus arrhythmia, SA block.

II. Extracardiac effects: anorexia, nausea and vomiting, headache, fatigue, vision changes (xantopsia) including abnormal color perception, gynecomastia, oliguria.
Contradictions: severe bradycardia, atrioventricular block, non-stable angina pectoris, aortal and mitral stenosis, transmural myocardial infarction, pulmonary oedema, potassium deficiency.

Manifestation of overdose with cardiac glycosides:

Signs of toxicity include anorexia, nausea, vomiting, fatigue, agitation, hallucination, arrhythmias, hypokalemia, ventricular fibrillation, cardiac arrest.

Treatment:

Immediate discontinuation of the drug, emesis induction, gastric lavage, administration of activated charcoal (30,0 orally), potassium chloride, Panangin, Asparcam, Unithiol (5% 5 ml, i.v. infusion) as a donator sulfhydryl – SH groups restores the activity of Na+/K+ – ATPase. Ventricular arrhythmias may be treated with Lidocaine (i.v.), Phenytoin (i.v.).
Non-glycoside Inotropic drugs
I. β – adrenimimetics
1) Non-selective: Adrenaline, Noradrenaline, Isoprenaline;
2) Cardioseleclive (β2): Dopamine, Dobutamine.
II. Phosphodiesterase III inhibitors:
Amrinone, Milrinone, Vesnarinone

III. Agents prolong synthesis ATP:
ATP, Creatine phosphate, Mildronatum, Riboxinum.
Mechanism of action

Stimulation dopamine (D2) receptors in renal, cerebral, cardiac vessels (Dopamine). 
Stimulation α, β – adrenoreceptors (Adrenaline, Noradrenaline), β1 – adrenoreceptors (Dobutamine); inhibit phosphodiesterase III, increase concentration of Ca2+ and cAMP in the myocardium (Amrinone, Milrinone). 

Optimize energetic metabolism (ATP, Creatine phosphate, Mildronatum, Riboxinum).
Pharmacological effects
Enhances myocardial contraction without heart rate increasing, decrease pre- and postload on myocardium. 
Clinical uses: acute heart and vascular insufficiency, cardiogenic shock, cardiac insufficiency, uncomplying to treatment with cardiac glycosides.
Adverse effects:

Tachycardia, extrasystolia, myocardial ischaemia, thrombocytopenia, allergic reactions.
Contradictions: 
Tachycardia, pheochromocytoma, aortal and mitral stenosis.
Antiarrhythmic drugs

Drugs used for prevention and management of cardiac arrhythmias. Arrhythmias are abnormalities in heart rate or rhythm. All arrhythmias results from disturbances in impulse formation, disturbances in impulse conduction or both. 
The transmembrane potential of cardiac cells is determined by the concentrations of Na+, K+, Ca2+ and the permeability of the membrane to each ion.

Pharmacological effects of antiarrhythmic drugs are based on their ability to inhibit automatism, affect conduction, prolong effective refracrory period. 

Antiarrhythmic drugs are classified according to their mechanisms of action. 

Class I: Na+ channel blockers, or membrane-stabilizating agents. Depress Phase 0.
Class IA agents depress rapid and slow Na+ channels, depress Phase 0 depolarization and prolong the action potential duration:
Chinidini sulfas

Procainamide

Disopyramide

Ajmaline

Class IB depress rapidly Na+ channels, depress Phase 0 slightly and may shorten the action potential duration:
Lidocaine

Mexiletine

Phenytoin

Class IC depress very slowly Na+ channels, produce marked depression of Phase 0 depolarization, slight effect on repolarization:

Flecainide

Aetmozinum

Aethacizinum

Clinical uses: fibrillation, supraventricular and ventricular tachyarrhythmia.
Class II: β –blockers. Supress phase 4 depolarization, reduce adrenergic activity in the heart: they depress conductance; prolong ERP (effective refracter period) in AV node:
Propranolol
Metoprolol
Bisoprolol

Oxprenolol

Clinical uses: supraventricular and ventricular tachyarrhythmia, extrasystolia.
Class III: K+ channel blockers. Prolong phase 3 repolarization due to block of K+ channels (blocking K+ outward). 
Amiodarone

Ornid

Sotalol

Clinical uses: supraventricular and ventricular tachyarrhythmia, tachycardia.
Adverse reaction: bradyicardia, thyroid dysfunction.

Class IV: Ca2+ channel blockers. Slow conduction and increase refractory period in Ca2+  dependent tissues such as the AV node:
Verapamil

Diltiazem

Clinical uses: supraventricular arrhythmia, atrial fibrillation, paroxysmal tachycardia, hypertension, angina pectoris.
Agents used for bradyarrhythmias are classified as:
1. M-Cholinoblockers: 

Atropine sulfate

2. Adrenometics: 

Ephedrine

Dopamine

Isadrine

Miscellaneous antiarrhythmic drugs
1. Cardiac glycosides (Strophanthine, Digoxin) to control the ventricular rate in atrial fibrillation and flutter.

2. Adenosine (ATP, Sodium adenosine triphosphate) – drug of choice for prompt conversion of paroxysmal supraventricular tachycardia to sinus rhythm. 
3. K+ preparations (Potassium chloride, Panangin, Asparkam). Drugs for treatment arrhythmias due to digitalis toxicity, paroxysmal atrial fibrillation, ventricular extrasystoles, ischemic heart disease, hypokalemia.

Topic 2. ANTIANGINAL DRUGS
Lesson 2. Antianginal drugs
Coronary artery disease is the most common serious health problem in the world. The continuum of coronary artery disease progresses from angina to myocardial infarction. Angina pectoris is a clinical syndrome of myocardial ischemia characterized by episodes of chest pain caused by coronary blood flow that is insufficient to meet the O2 demands of the myocardium. 

Discrepancy between heart O2 requirements and heart O2 delivery may be caused by:
I.
Increased heart work as a result of:

1) Physical loading;
2) Psycho-emotional loading.
II.
Decreased blood circulation in myocardium as a result of:
1) Functional spasm of coronary blood vessels; 
2) Organic narrowing of coronary blood vessels:

 – Atherosclerotic plaques in coronary blood vessels;
 – Thrombus in coronary blood vessels.
Antianginal drugs are used for prevention and treatment the ischemic heart disease (angina pectoris and infarction of myocardium). The main principle of antianginal therapy is to reduce the workload of the heart and to increase the coronary blood flow.
Classification of antianginal drugs

I.
Drugs increase oxygen supply and decrease oxygen demand by myocardium.

1. Organic nitrates and nitrites:

· Nitroglycerinum
Prolonged forms:
· Sustac

· Trinitrolong
· Nitrong
· Isosorbidi dinitras (Nitrosorbidum)
· Isosorbidi mononitras

· Unguentum “Nitro”

2. Ca2+ channel blockers:

· Diltiazem
· Nifedipine

· Verapamil

· Phenoxan

· Nicardipine

· Amlodipine

3. Other drugs:

· Amiodarone

· Molsidomine

4. Anabolic drugs:

 – Steroid:

· Retabolil

· Methandrostenolonum

 – Nonsteroid:

· Inosinum (Riboxine)

· Mildronatum

· Phosphadenum (Adenosine)

II. Drugs decrease oxygen demand by myocardium.

1. β – adrenoblockers:
· Propranololum

· Oxprenolol

· Pindolol

· Metaprolol

· Talinolol

· Atenolol

· Bisoprolol
2. Cardioprotectors:
· Trimetazidine (Preductal)

· Korvitine (Quercetinum)

III. Drugs increase oxygen supply:

1. Coronarodilators with myotropic action:

· Dipiridamolum

· Carbocromen

· Paraverinum hydrocloridum

· No-spa (Drotaverine)

2. β – adrenomimetics:

· Nonachlazinum

· Oxyfedrinum

3. Drugs with reflex action:
· Validolum (Menthoval). 

Organic nitrates have been used in the therapy of angina for over 100 years. 

Mechanism of action is due to interaction of sulfhydril groups of endogenous nitrate receptors, nitrosothiole forming, those release N2O, that turns to NO and activate guanilate cyclase, store cGMP, and decrease Ca2+ entry, stimulate dilation of coronary vessels, decrease VP, dilate venous vessels, decrease pre-load and post-load on heart.
Organic nitrates reduce the work of the heart, decrease in myocardial oxygen consumption, increase blood supply to the heart muscle. 
Clinical uses: prophylaxis and control of angina attack, i.v. infusions in myocardial infarction.

Ca2+ channel blockers oppress of Ca2+ penetration through myocardiocyte membranes and smooth muscle cells membranes in blood vessels; decrease contractility, excitability and automaticity of myocardium; decrease peripheral resistance, heart work and oxygen demand; dilate coronary vessels; increase oxygen supply to myocardium. 
Anabolic drugs optimize energetic metabolism, fulfill ATP spare, decrease acidosis, increase cardiac stability to hypoxia.
β – adrenoblockers decrease sympathetic influence on heart by block of β1 – adrenoreceptors, decrease strength and rate of heart contractions, reduce heart work and oxygen demand by myocardium.

Cardioprotectors protect against oxygen free radical-induced membrane damage, increasing glucose metabolism in myocardium.

Myotropic coronarodilators inhibit adenosine desaminase and re-uptake of adenosine by cardiomiocytes, relax coronary vessels (Dipyridamolum); inhibit phosphodiesterase, increased concentration of cAMP, relax coronary vessels (Carbocromen, Papaverinum, Drotaverinum).
Clinical uses: early stage of ischaemic heart diseases, prophylaxis of angina attack, transient ischaemic attacks.

Side effects: hypotension, syndrome of “stealing” in myocardium (Dipyridamolum). 

Principles of the treatment of acute myocardial infarction

Myocardial infarction is ischaemic necrosis of a portion of the myocardium due to acute occlusion of a branch of coronary artery. Therapeutic interventions aim to restore blood flow in the occlude vessel in order to reduce infarct size or to rescue ischaemic myocardial tissue. 
Drugs used in the treatment of myocardial infarction
1. Narcotic analgesics:

· Phentanylum

· Morphini hydrochloridum

· Promedolum

2. Neuroleptics:

· Aminazinum

· Droperidolum

3. Antianginal drugs
· Nitroglycerinum

4. Antiarrhytmic drugs:

· Lidocaini hydrochloridum

· Propranololum

5. Fibrinolytics:

· Fibrinolysin

· Streptokinase

· Alteplase

6. Direct anticoagulants:

· Heparinum

7. Indirect anticoagulants:

· Neodicumarinum

8. Antiplatelet

· Acidum acetylsalicylicum

9. Cardiotonics:

· Dopaminum

· Striphanthinum K

· Corglyconum

· Dobutaminum

10. α1 – adrenoblockers:
· Prazosinum

11. α – adrenomimetics:

· Mesatonum
Topic 3. ANTIHYPERTENSIVE AND HYPOLIPIDEMIC DRUGS. DRUGS ACTING ON RENAL FUNCTION AND MYOMETRIUM. DRUGS FOR TREATMENT OF GOUT, URICOSURIC AGENTS
Lesson 3. Hypertensive and antihypertensive drugs
Hypertensives are drugs wich increase common peripheral resistance, increase blood flow and systolic pressure, have positive inotropic action. These agents are used to treat acute arterial hypotension (acute systemic circulatory failure). 
Hypertensives cause direct stimulation of α1, α2, β1, β2 receptors (Adrenalini hydrochloridum), stimulate D2 receptors, in higher doses also α1, receptors and β receptors (Dopamine), stimulate α1, α2, β1 receptors (Noradrenalini hydrotartras), α1 receptors (Mesatonum), cause sympathomimetic effect (Ephedrini hydrochloridum). 
Clinical uses: hypotensive conditions, bradycardia, acute cardiac insufficiency, isovolaemic shock. 

Antihypertensive drugs
This group includes agents with different mechanism of action and are used for the treatment of hypertension, which is characterized by elevation of systolic (above 140 mm Hg) or diastolic blood pressure (above 90 mm Hg). It is an extremely common disorder: 20-24% of the adult population has hypertension.
Hypertension as a clinical entity has been subdivided into two types:
· primary or essential (where the cause is not known);

· secondary (where the cause is known: vascular and renal disease, pheochromocytoma, hyperaldosteronism, Cushing’s syndrome).
Classification of the antihypertensive drugs
I.
Neurotropic drugs.

1. Central action:

a) depressing centres of limbic-reticular complex at CNS:

· Sedatives

· Tranquilizers

· Neuroleptics
· Hypnotics

b) decreasing tonus on vasomotor center (α2 adrenomimetics):

· Clonidine

· Methyldopa

· Guanfacine

· Moxonidine

2. Peripheral acting:

a) ganglion blockers:

· Benzohexonium 
· Pentaminum

b) sympatholitics:

· Octadinum
· Reserpinum

c) adrenoblockers:

· α1 Prazosinum, Dopaninum

· α1, α2 Phentolaminum, Tropaphenum

· β1, β2 Propranololum, Pindololum
· β1 Metoprololum, Talinololum, Bisoprololum

· α, β Labetalolum, Carvedilolum

II.
Drugs influencing on renin-angiotensin system.
1. Angiotensin – converting enzyme inhibitors (ACEI):
· Captopril, Enapril, Ramipril, Lisinopril

2. Angiotensin II antagonists:

· Losatran, Candesartan

III.
Drugs with direct myotropic action. 
1. Ca2+ channel blockers: 

· Diltiazem, Nifedipinum

2. K+channel activators: 

· Minoxidil

3. Donators of NO groups: 
· Sodium nitroprusside

4. Other direct peripheral vasodilators: 

· Apressine

· Drotaverine (No-spa)

· Papaverine hydrochloridum

· Dibazole

· Euphilline

· Magnesii sulfas

IV.
Drugs acting on fluid-electrolytes metabolism (diuretics):
· Furosemidum

· Hydrochlorthriazide

· Spironolactone

Clinical uses: hypertension treatment, control of hypertensive crisis (Clonidine), reducing of AP due to dilatation of vessels and small reducind of heart rate (Reserpinum), hypertension with supraventricular tachyarrhythmia (Propranololum), immediate reduction of blood pressure (Natrii nitroprussidum), hypertension with chronic congestive heart failure (Captopril, Enapril), decrease of volume of circulating blood and AD decreasing (diuretics: Furosemidum, Hydrochlorthriazidum).
Side effects: general weakness, sleeplessness, hypotermia, dry mouth, nausea, orthostatic hypotension, heart insufficiency, dry cough.

Lesson 4. Hypolipidemic agents. Drugs improving brain blood circulation
Hypolipidemic agents
Lipid-lowering drugs target a problem of elevated plasma lipids (in both primary and secondary hyperlipidemias). They are used to decrease blood lipids, to prevent or delay the development of atherosclerotic plaque, promote the regression of existing atherosclerotic plaque, and reduce morbidity and mortality from cardiovascular disease. 
Classification
I.
Drugs decreasing synthesis of atherogenic lipoproteins
1. Fibrates: 

· Clofibrate

· Benzafibrate

· Phenofibrate

· Gemfibrozil

2. Statines:

· Lovastatin

· Pravastatin
· Fluvastatin

3. Vitamine B3 derivates:

· Nicotinic acid

· Xantinoli nicotinas

II.
Drugs increasing breakdown and excretion of atherogenic lipoproteins.

1. Anion exchange resins:

· Cholestyramine

· Colestipol

2. Drugs containing unsaturated fatty acids:

· Linaetholum

· Lipostabil
· Fish oil

III.
Angioprotectors:

· Pentoxiphylline

· Parmidinum

· Etamsylatum

IV.
Antioxidants:

· Tocopheroli acetas (vit. E)

· Acidum ascorbinicum (vit. C)

· Rutinum (vit. P)

Mechanism of action
Inhibition of cholesterol synthesis in the liver, increasing the activity of lipoprotein lipase, hydrolizing triglycerides and VLDL (fibrates). Inhibition of hydroxymethylglutaryl-coenzyme A reductase (statines). Inhibition of lipolysis in adipose tissue (Nicotinic acid); binding of bile acid in the small intestine, this caused the bile acid to be excreted (Cholestyramine); increasing excretion of cholesterol with bile (Linaetholum); prevention storage of cholesterol in vessel wall, bind free radicals (angioprotectors, antioxidants). 
Clinical uses: hyperlipidemia, atherosclerosis and thrombosis prevention in the patients with disturbances of rheological properties of the blood.
Drugs improving brain blood circulation
Disturbances of the cerebral circulation may develop due to functional and organic abnormalities (vasospasm, embolism, thrombosis, cerebral atherosclerosis, hemorrhages). In majority of cases the reason of the ischemic stroke is cerebral atherosclerosis, especially carotid and vertebral arteries atherosclerosis. 
Classification
I.
Myotropic vasodilators.
1. Methylxantine derivates:

· Pentoxyphylline (Trental)
· Aminophyllinum

· Xantinol nicotinate

2. Opioid alkaloid:
· Papaverine hydrochloridum

II.
Ca2+ channel blockers:

· Nimodipine

· Cinnarizine

· Flunarizine

III.
Derivates of Periwinkle alkaloid:
· Vinpocetine (Cavinton)

IV.
Derivates of Ergot alkaloids (α-adrenoblockers): 

· Nicergoline
· Dyhydroergotaminum

V.
GABA and its compounds:
· Aminalon

· Picamilon

· Piracetam

· Phenibutum

VI.
Angioprotectors:

· Parmidinum
· Etamsylatum

· Acidum acetylsalicylicum

Mechanism of action
Inhibit phosphodiesterase, accumulate cAMP, dilate brain vessels (myotropic vasodilators, Vinpocetinum); block Ca2+ inward flow of smooth-muscle cells of brain vessels (Ca2+ channel blockers); block α-adrenoreceptors of brain vessels (Ergot alkaloids); excite GABA receptors, regulate glucose metabolism in brain (GABA and its compounds); defend vessels endothelium (angioprotectors). 
Clinical uses: chronic disturbances of cerebral circulation, peripheral circulation of spastic and atherosclerotic types.
Lesson 5. Drugs acting on renal function and myometrium. Drugs for treatment of gout, uricosuric agents

Abnormalities in fluid volume and electrolyte composition are common and important clinical problem. The primary function of the kidneys is to regulate the volume, composition and pH of body fluids.
The nephron is the functional unit of the kidney. Each nephron is composed of a glomerulus and a tubule. The nephron functions by three processes: glomerulal filtration, tubular reabsorption and tubular secretion. 

Diuretics increase renal excretion of water, sodium and over electrolytes increasing urine formation and output. 
Classification
I.
Saluretics.

1. Carbonic anhydrase inhibitors:

· Diacarb (Acetazolamide)
2. Loop diuretics:

· Furosemide (Lasix)

· Etacrinic acid

3. Benzothiadiazines:

a) Thiazide diuretics:

· Hydrochlorthiazide

· Cyclomethiazide

b) Thiazide-like diuretics:

· Oxodoline

· Indapamide

· Clopamide

II.
K+ sparing diuretics:

· Amiloride
· Triamteren
· Verospiron (Spironolactone)
III.
Osmotic diuretics:
· Mannitol

· Urea pure

IV.
Xanthine derivatives:

· Euphylline (Aminophylline)
Mechanism of action: inhibition of carbonic anhydrase activity, so that less Na+, HCO3– and H2O are reabsorbed from the tubular fluid (Diacarb). Inhibition of activity of transport ATPase of  basal membranes in epithelium of renal tubules, inhibit Na+, K+, Mg2+, Cl– reabsorption and proper amount of water in loop of Henle (Furosemidum), distal tubules (Hydrochlororthiazide, Oxodoline); competes with aldosterone for receptors sites and prevents its action – Na+ reabsorption (Spironolactone); create high osmotic pressure in the tubular fluid and increase in urinary output due to decreasing of reabsorption (Mannitol, Urea pure); increase convolute filtration due to increasing of renal blood flow (Euphylline).
Clinical uses: glaucoma, epilepsy (Diacarb), hypertension, oedema due to heart, renal and hepatic diseases (Thiazides); for vigorous diuresis, pulmonary and encephalic oedema, hypertension crisis (Loop diuretics); primary hyperaldosteronism, oedema, ascites, nephrotic syndrome, congestive heart failure (Spironolactone); pulmonary and cerebral oedema, forced diuresis (Osmotic diuretics). 
Adverse reactions: hypokalaemia, hyperuricaemia, hyperglycaemia (Thiazides, loop diuretics); headache, nausea, vomiting, dizziness (osmotic diuretics).
Drugs acting on myometrium
The physiological and pharmacological responses of the uterus vary at different stages of the menstrual cycle and during pregnancy. 

The contractive activity and tonus of uterus are regulated by neuro-humoral mechanisms. There are M-cholinoreceptors, α- and β-adrenoreceptors in the myometrium. The stimulation of β2-adrenoreceptors produces relaxation of the myometrium. The expressed stimulating influence on contractive activity exerts female sexual hormones oestrogens, the posterior pituitary hormone oxytocin and some prostaglandins. 
Drugs affecting the uterine motility are used in disturbances of the contractive activity of myometrium.

Classification

I.
Drugs inducing myometrium tone.

1. Alkaloids and preparation of ergot:

· Ergometrini maleas

· Ergotamini hydrotartras

· Ergotalum

2. Synthetic drugs:

· Cotarnini chloridum

3. Plants derivatives:

· Tinctura florium Berberis

· Extractum bursae pastoris

· Extractum Polygonii hydropiperis

II.
Drugs inducing rhythmic uterine contraction:
· Oxytocinum

· Pituitrinum

· Dinoprost (PGF2α)

· Dinoprostone (PGE2)

· Pahycarpinum

III.
Drugs reducing uterine contractions.

1. β2-adrenimimetics:

· Fenoterolum (Partusisten)

· Salbutamolum

· Ritodrinum
2. Mg2+ agents:
· Magnesium sulfate

3. General anaesthetics:

· Nitrous oxide

· Natrii oxybutiras

4. Gravidoprotectors

· α-Tocopherol

· Progesterone

IV.
Drugs reducing tonus of the uterine neck:

· Atropini sulfas

· No-Spa (Drotaverine)

· Papaverini hydrochloride

· Dinoprost
· Dinoproston

Mechanism of action: partial agonist and antagonist action of α-adrenoreceptors and 5-HT receptors; this produce contractions of uterine and vascular smooth muscle (Ergot alkaloids); increasing of the Na+ permeability of uterine myofibrils, indirectly stimulating contractions of uterine smooth muscles (Oxytocinum); promote rhythmical contractions of the pregnant uterus while relaxing the uterus cervix (Prostaglandins); decrease the uterus tone due to the stimulation of β-adrenoreceptors in the myometrium (β2-adrenimimetics); inhibition of the central regulation of labour (General anaesthetics); direct relaxing acion upon the cervix smooth muscle through the blockade of Phosphodiesterase and increase in cAMP level (No-Spa, Papaverini hydrochloridum). 
Clinical uses: hypotonic and atonic uterine haemorrhage, subinvolution of uterine, menorrhagias (drugs inducing myometrium tone); primary and secondary uterine inertia, post-partum haemorrhage atony, caesarian section, induction of abortion (drugs inducing rhythmic uterine contraction); danger of pregnancy interruption, premature labours (drugs reducing uterine contractions); enhance the cervix dilation in labour (drugs reducing tonus of the uterine neck). 
Drugs used to treat gout
Gout is a metabolic disorder characterized by high levels of uric acid in the blood. This hyperuricemia results in the deposition of crystals of sodium urate in tissues, especially the kidney and joints. Sodium urate is the product of purine metabolism. The deposition of urate crystals initiates an inflammatory process of joints. Therapeutic strategies for gout involve lowering the uric acid level below the saturation point, thus preventing the deposition of urate crystals. 
Classification
I.
Uric acid synthesis inhibitor.

· Allopurinol

II.
Uricosuric drugs.


1. Decrease reabsorption uric asid:

· Anturan

· Probenecid

· Aerhamidum


2. Increase soluble urates:

· Urodanum

· Soluran

3. Increase excretion of uric acid:

· Urolesan

· Fitolysin
· Extractum Rubia tinctoria siccum

III.
Nonsteroidal anti-inflammatory drugs.

Mechanism of action: inhibition of xanthinoxidase (enzyme that convert xanthine to uric acid) (Allopurinol); competitive inhibition of reabsorption uric asid (Anturan, Probenecid); shift the pH of the urine to alkaline side, promote formation and elimination of more soluble salts of uric acid from the body (Urodan); diuretic, anti-inflammatory, spasmolytic action (Fitolysin, Urolesanum). 
Clinical uses: gout, hyperuricaemia and uric acid lithiasis.
UNIT IX

Drugs acting on respiratory system
Topic 4. DRUGS ACTING ON RESPIRATORY SYSTEM
Lesson 6. Drugs acting on respiratory system

The respiratory disorders may be caused by agents that reach the system through inhaled air or through the bloodstream and include respiratory tract infections, allergic disorders, inflammatory disorders, pulmonary thromboembolism, pulmonary edema, asthma and other chronic obstructive lung diseases. Common signs and symptoms of respiratory disorders include cough, increased secretion, mucosal congestion and bronchospasm. 
Classification

I.
Respiratory stimulants.


1. Direct stimulants:

· Caffeine

· Althymizolum

· Bemegridum

2. Reflexive stimulants:

· Cytiton

· Lobelini hydrochloridum

· Solutio Ammonii Caustici

3. Agents of mixed type of action:

· Cordiamine (Niketamide)
· Sulfocamphocainum 
· Carbogen

III.
Antitussive drugs (anticough).


1. Centrally acting:

· Opioids

· Codeini phosphas

· Aethylmorphini hydrochloridum 

· Non-opioids

· Glaucini hydrochloridum

· Oxeladin citrate


2. Peripherally acting:

· Libexin

· Falimint

III. Expectorants.

1. Reflex action:

· Herba Thermopsidis

· Decoctum radicis Altheae

· Mucaltinum


2. Mixed action (resorptive):

· Kalii iodidum

· Natrii hydrocarbonas

· Natrii benzoas


3. Mucolytics:

· Proteolytic enzymes

· Trypsinum crystallisat

· Chymotrypsinum crystallisat

· Desoxyribonucleasa

· Amino acid with –SH groups:

· Acetylcysteinum
· Alcaloids derivates:

· Bromhexinum

· Ambroxolum (Lasolvanum)

IV.
Bronchodilators.


1. β – adrenoreceptors stimulators

· α, β – adrenimimetics

· Adrenalini hydrochloridum
· Ephedrini hydrochloridum

· β1,2 – adrenimimetics

· Isadrinum

· Orciprenalini sulfas (Alupent)

· β2-adrenimimetics

· Salbutamolum

· Fenoterolum

· Terbutalinum

· Salmeterol


2. Myotropic broncholytics:
· Euphyllinum

· Theophyllinum
3. M-cholinoblockers:

· Atropini sulfas

· Plathyphyllini hydrotartras

· Methacinum

· Ipratropium bromide
V.
Drugs used to control pulmonary oedema.
A. While hypertension


1. Diuretics:

· Mannitum

· Urea pura

· Furosemidum


2. Ganglion blockers:

· Pentaminum

· Benzohexonium


3. α-adrenoblockers:

· Phentolaminum

· Tropaphenum


4. Miotropic vasodilators:

· Natrium nitroprussidum

B. While normotension

1. Cardiac glycosides:
· Strophantinum K

· Corglyconum


2. Corticosteroids:

· Prednisolonum

· Hydrocortisoni acetas


3. Narcotic analgetics:

· Morphini hydrochloridum

C. While cardiac insufficiency

1. Cardiac glycosides:

· Strophantinum K

· Corglyconum


2. Antiarrhythmics:

· Lidocainum hydrochloridum


D. All forms of pulmonary oedema


1. Anti-foam:

· Vaporized alcohol (inspiratory)


2. Surfactants:

· Exosurf

· Curosurf

V.
Drugs used to control bronchial asthma.


A. Antiallergic, anti-inflammatory drugs


1. Steroid anti-inflammatory drugs:

· Hydrocortisone acetate

· Prednisolone

· Triamcinolone

· Beclometasone (Becotid)


2. Mast cell stabilizers:
· Cromolyn sodium

· Nedocromil

· Ketotifen


3. Antihistaminics (H1-blockers):

· Loratadine

· Diprasine


4. Leukotriene Modifiers:

· Zileuton

· Zafirlukast

· Montelukast.

Mechanisms of action: direct activation of respiratory center (Aethymizolum, Bemegridum); N-cholinoreceptors of carotid sinus stimulation, reflexively stimulates respiratory center (Lobeline, Cytiton); suppress the cough reflex by depressing a medullar cough center (centrally acting antitussive drugs); anaesthesia of mucous membrane of the upper respiratory tract (peripherally acting antitussive drugs); produce irritation of receptors of gastric mucous membrane and via vagus reflex increase bronchial gland secretion (reflex expectorants); increase bronchial secretion through reflex irritation of the bronchial mucosa (mixed acting expectorants); have free –SH groups that open mucoprotein disulfide bonds, reducing the viscosity of mucus (mucolytics); stimulate β2-adrenoreceptors, relax bronchial smooth muscle (Salbutamolum); cause phosphodiesterase oppression (Euphyllinum); block cholinergic pathways (Ipratropium bromidum). 
Clinical uses: respiratory depression, neonatal apnea, asphyxia and apnea of the newborn, respiratory depression during infectious diseases; poisons, overdose with hypnotic drugs, opioid analgetics, general anaesthetics (respiratory stimulants).
Dry or painful cough, spasmodic cough, acute respiratory viral infections, bronchitis, tracheitis (antitussive agents), chronic asthma, acute and chronic tracheitis, chronic obstructive bronchitis (expectorants); asthma and other conditions associated with reversible airways obstruction, prophylaxis of bronchospasm attacks (bronchodilators).
Topic 5. DRUGS ACTING ON DIGESTIVE SYSTEM
Lessons 7, 8. Drugs acting on digestive system
Many common symptoms (nausea, vomiting, constipation, diarrhea, abdominal pain) relate to gastrointestinal dysfunction. These symptoms may result from a disorder in the digestive system, disorders in other body systems or drug therapy. 

Drugs affecting the gastrointestinal tract include agents used for the treatment of gastrointestinal disorders (disturbances in secretory function of gastric glands and gastrointestinal motility, gastritis, peptic ulcers, disturbances in function of hepatobiliary system).

I.
Drugs influencing on appetite
Obesity is a condition of abnormal accumulation of adipose tissue. Obesity is one of the symptoms of metabolic syndrome which also includes hypertriglyceridemia, insulin resistance, diabetes mellitus, hypertension and represents the highest risk for cardiovascular disease development. Anorexigenic are agents which decrease appetite.

Classification

1. Stimulating CNS (adrenergic):

· Phepranonum

· Desopimonum

· Mazindolum

2. Oppressing CNS (serotoninergic):

· Fenfluraminum

3. Lipase inhibitors:

· Orlistat

Mechanisms of action: increase release of norepinephrine and dopamine from nerve endings, oppress their reuptake, stimulate saturation center that leads to depressing of center of hunger (CNS stimulators); decrease concentration of serotonin in brain that leads to weakening of limbic system influences of  hunger center (oppressing CNS), inhibition of gastric, pancreatic and intestinal lipase (Orlistat).

Anorexigens decrease appetite.

Clinical uses: treatment of alimentary obesity. 

Side effects: tachycardia, hypertensia, arrhythmias, anxiety, insomnia, drug dependence, euphoria.

Drugs stimulating appetite are classified:

1. Bitters:

· Tinctura Absinthii

2. Others:

· Insulin

· Anabolic steroids (Retabolil, Phenoboline)

· Vitamines.

Mechanisms of action: excite receptors of mouth mucous and reflexive increase excitability of hunger center, increasing of digestive glands secretion (Bitters); hypoglycemia and gastric secretion increasing (Insulin).

Clinical uses: appetite and body weight increasing. 

II.
Drugs used in disturbances of gastric secretion

1. Drugs increasing gastric secretion:
· Diagnostic drugs:

· Gastrin

· Pentagastrin

· Histamine

· Drugs for substitutive therapy 

· Hydrochloric acid diluted

· Pepsin

· Acidin-pepsinum

· Gastric juice natural.

Mechanisms of action: stimulation of parietal cell (Gastrin), activation of H2-receptors (Histamine) and increasing of hydrochloric acid and pepsinogen secretion. 

Clinical uses: diagnostic purposes; substitutive therapy for hypoacidic and anacidic gastritis, achylia.

2. Drugs used to treat peptic ulcer disease

Although the pathogenesis of peptic ulcer disease is not fully understood, three major factors are recognized: infection with Helicobacter pylori, increased hydrochloric acid secretion, and inadequate mucosal defense against gastric acid. 

Classification

I.
Inhibitors of gastric acid secretion.


1. M-cholinoblockers:

· Atropine sulfate

· Platyphyllin hydrotartrate

· Pirenzepine


2. H2-histamine receptor blockers:

· Cimetidine

· Famotidine

· Ranitidine


3. Proton pump inhibitors:

· Omeprazole

· Lansoprazole

· Pantoprazole

II.
Antacids:

· Aluminum hydroxide

· Almagel

· Maalox

· Fosfalugel

· Calcium carbonate

· Magnesium oxide

· Sodium bicarbonate

III.
Gastroprotectors:

· Sucralfate

· Bismuth subcitras

· Misoprostol

· Carbenoxolone

IV.
Antimicrobial agents suppressing Helicobacter pylori infection:

· Amoxicillin

· Clarithromycin

· Metronidazole

· Tetracycline

Mechanisms of action: blockade of M-cholinoreceptors (M-cholinoblockers), blockade of H2-histamine receptors (H2-blockers); binds to the H+/K+-ATPase (proton pump) of parietal cells, suppression of gastric glands secretion (proton pump inhibitors); neutralization of hydrochloric acid of the gastric juice (antacid drugs); create physical protection of  mucous (Sucralfate, Bismuth subcitras); stimulate secretion of mucus (Misoprostol, Carbenoxolone).

Clinical uses: hyperacid and erosive gastritis, gastric and duodenal ulcers, peptic esophagitis.

III.
Cholagogic drugs

Cholagogic or choleretic drugs are supposed to stimulate production and secretion of dilute bile fluid. They promote the flow of bile from the gall bladder into the duodenum.

Classification

I.
Agents stimulating bile formation (cholesecretics).


1. Agents containing bile acids:

· Allochol

· Cholenzyme


2. Synthetic agents:

· Oxaphenamid

· Nicodine

3. Plant drugs:

· Cholosas

· Stigmatis Maydis

II.
Agents stimulating bile migration (cholekinetics).


1. Drugs causing gallbladder contraction and relaxation of sphincter Oddy:

· Magnesium sulfate

· Cholecystokinin

· Sorbitol


2. Drugs deleting spasms of bile pathways:

· Papaverine hydrochloride

· No-spa

· Euphylline

· Platyphylline hydrotartrate

· Atropine sulfas.

Mechanisms of action: stimulate bile formation (cholesecretics); promote bile excretion (cholekinetics), promote absorption of fats and liposoluble vitamins, oppress saprogenic microflora. 
Clinical uses: chronic hepatitis, cholangitis, cholecystitis, dyskinesia of bile pathways, cholelitic diseases.

IV.
Hepatoprotectors

1. Drugs containing flavonoids:

· Silybum marianum

· Hepabene

· Legalon

· Carsil

· Siliborum

· Cynara scolymus (Artichoke)

· Chophytol

· Other plants

· Liv-52 (Hepaliv)

2. Organopreparations of animal origin:

· Sirepar

3. Drugs containing essential phospholipids:

· Essentiale

4. Drugs of various groups:

· Heptral (Ademetionine)

· Lipoic acid

· Hepa-Merz (Ornithine)

· Ursofalk

Hepatoprotectors are used to increase the stability of the liver to pathological influences, enhancing its rendering harmless function, stimulating activity of its enzyme systems and contribute to recovery of its functioning in different injuries (including alcohol intoxication). 

Mechanisms of action: stimulate protein synthesis and normalize metabolism of phospholipids, stabilize cell membranes, prevent the development of liver pulp fibrosis, increase the content of antioxidants in hepatocytes (Hepatoprotectors containing flavonoids, organopreparations of animal origin). Regulate permeability of cell membrane, improve membrane function, increase detoxicational ability of liver (Essentiale). Donator of methyl groups (Heptral), dissolves gallstone (Ursofalk).

Clinical uses: chronic hepatitis, hepatocirrhosis, degeneration and toxicometabolic liver injuries, alcohol-induced liver injuries, radioactive and chemotherapeutical liver injuries, cholecystic angiocholitis and biliary dyskinesia.

V.
Laxatives

Laxatives are drugs used to promote defecation. Constipation is the infrequent and painful expulsion of hard, dry stools. Laxatives promote and facilitate the bowel evacuation by acting locally to stimulate afferent nerves and initiate a reflex increase in intestinal peristalsis or to soften bowel content, or both. 

Classification
I.
Laxative acting on small intestine.
· Vegetable oils

· Oleum Ricini (Castor oil)

II.
Laxative acting on large intestine

· Drugs contain antraglycosides:

· Rheum Radix

· Cortex Frangulae

· Folium Sennae

· Senadexin

· Senade

· Synthetic agents:

· Phenolphthaleinum

· Isapheninum

· Bisacodyl

III.
Laxatives acting on all intestine’s sections

· Salt laxatives

· Magnesii sulfas

· Natrii sulfas

· Sodium picosulfate (Picolax)

Mechanism of action: is broken down in the small intestine to ricinoleic acid, which is very irritating and increases peristalsis (Oleum Ricini); they contain emodin that stimulates colonic activity (antraglycosides containing); are absorbed in small intestines and excreted in colon (Synthetic laxatives); holding of water in the intestine by osmosis, increasing intestinal activity (Salt laxatives). 

Clinical uses: chronic constipation, to prepare for the X-ray examination.

IV.
Emetic and antiemetic drugs

Emesis occurs due to stimulation of the emetic (vomiting) centre in the medulla oblongata. Vomiting is usually preceded by the uncomfortable feeling of nausea and increased secretion of saliva, bronchial mucus and sweet. Rhythmic contraction of diaphragm and abdominal muscles contract the stomach and evacuate its content through the mouth. 

Emetic drugs are the drugs that produce vomiting. 

Classification

I.
Centrally acting

· Apomorphinum

II.
Reflector acting

· Herba Thermopsidis

· Radix Ipecacuanhae

· Cupri sulfas

· Zinci sulfas

Mechanism of action: stimulate dopamine receptors of trigger zone of emetic center (Apomorphinum); stimulate receptors of gastric mucous and reflector cause emesis (reflector acting).

Clinical uses: acute poisoning, alcoholism treatment (Apomorphinum).

Antiemetic drugs are drugs used to prevent or relieve nausea and vomiting. 

Classification

I.
Central M-cholinoblockers

· Scopolamini hydrobromidum

II.
Antihistamine

· Dimedrole (Dephenylhydramine)

· Diprazinum

III.
Antidopamine (D2-blockers)

· Metoclopramide (Cerucal)

· Domperidone (Motilium)

· Thiethylperazine

· Aethaperazinum

· Haloperidole
· Triftazinum

IV.
Blockers of 5HT3 (serotonin) receptors

· Ondansetron

· Tropisetron

Mechanism of action: blockade of M-cholinoreceptors of vestibular center (Scopolamini hydrobromidum); blockade of H1-histamine receptors of vestibular center (Dimedrolum); blockade of D2-dopamine receptors of emetic center (antidopaminics); blockade of serotonin receptors in the CNS and peripherally (Ondansetron).

Clinical uses: motion sickness, vomiting induced by irritation of Gl mucous membrane, vomiting with central origin, post-operative period, pregnancy toxicosis, radiation sickness, cancer chemotherapy. 

VII.
Antidiarrhoeal drugs

Antidiarrhoeal drugs are used to treat diarrhea, defined as the frequent expulsion of liquid or semiliquid stools with or without blood or mucus. 

Antidiarrhoeal drugs include a variety of agents:

1) Specific drug therapy (Antimicrobial).

2) Treatment of dehydration, electrolyte disturbances, shock and acidosis.

3) Non-specific drug therapy: symptomatic and protective treatment.

Drugs decreasing gastrointestinal motility

I.
Antimotility agents

1. M-cholinoblockers:

· Atropine sulfas

· Platyphylline hydrotartras

· Methacin

2. Ganglion blockers:

· Pirilenum

· Benzohexonium

3. Myotropic spasmolytics:

· No-spa

· Papaverine hydrochloride

II.
Antidiarrhoeal drugs

1. Agonists of opioid receptors:

· Loperamide (Imodium)

2. Adsorbents:

· Activated charcoal

· Enterosgel

· Smecta

3. Microbal preparations:

· Lactobacterin

· Linex

· Hylak forte

III.
Antiflatulent agent

· Fructus Foenicule

· Simethicone (Espumisan)

VIII.
Agent used in pancreatic secretion disorders

I.
Drugs for chronic pancreatitis treatment (enzymatic drugs)

· Pancreatin

· Festal

· Digestal

· Panzinorm

· Wobenzym

II.
Drugs for acute pancreatitis treatment (inhibitors of the proteolytic enzymes)

· Contrical (Aprotinin, Gordox)

Mechanism of action: provide the enzymes necessary to digest protein, starches and fats in enzyme deficient patients (Pancreatin); inhibition and inactivation trypsin, chymotrypsin and other proteolytic enzymes (Contrical).

Clinical uses: enzyme deficient conditions, chronic pancreatitis (Pancreatin); acute pancreatitis (Contrical).

Unit X

Drugs acting on hemopoiesis 

Topic 6. DRUGS ACTING ON HEMOPOIESIS
Lesson 9. Drugs acting on erythropoiesis and leucopoiesis
Anaemia denotes a reduction in red blood cell amounts, haemoglobin (Hb) content, or both. Oxygen transport capacity is decreased. Blood corpuscles develop from stem cell through several stem division. Hb is then synthesized and the cell nucleus is extruded. Erythropoiesis is stimulated by the hormone erythropoietin which is released from the kidneys when renal O2 tension declines. Given an adequate production of erythropoietin a disturbance of erythropoiesis is due to 2 principal causes:
1. Hb synthesis is impaired. This situation arises in iron deficiency, since iron is constituent of Hb (microcytic hypochromic anaemia). 

2. Cell multiplication is inhibited because DNA synthesis is insufficient. This occurs in deficiencies of vitamin B12 or folic acid (macrocytic hyperchromic anaemia).
Agents affecting on erythropoiesis
Classification

I.
Erythropoiesis stimulators
1. Drugs used in hypochromic (iron deficiency) anaemias

· Iron preparations

1) Oral

· Ferrosi sulfas

· Ferri lactas

2) Parenteral

· Fercovenum

· Ferrum lec

· Cobalt preparations

· Coamidum

2. Drugs used in hyperchromic anaemias

1) Drugs used in megaloblastic anaemias

· Cyanocobalaminum (Vitamin B12)

2) Drugs used in macrocytic anaemias

· Acidum folicum

3) Drugs used in anaemias due to chronic renal failure

· Epoetin alfa

· Epoetin omega

· Erythropoietin

II.
Erythropoiesis inhibitors

· Natrii phosphas (marked with radioactive P32) 

· Imiphos

Mechanisms of action: in the intestines Fe++ binds with protein apoferritin, forming ferritin complex. In the blood serum Fe++ separates to the bone marrow and other tissues, where used for haemoglobin formation or storied in complex with apoferritin (Iron preparations); promotes iron absorption for hemoglobin synthesis and stimulates erythropoiesis (Cobalt preparations); takes part in nucleic acids and proteins synthesis (Vitamin B12); takes part in nucleic acids, amino acids, purine and pyrimidine bases synthesis (Acidum folicum); stimulation proliferation and differentiation of red blood cells (Erythropoietins); decreases in Hb concentration and red blood cells mass (Natrii phosphas (P32)). 
Clinical uses: iron deficiency hypochromic anaemias in chronic haemorrhages, iron malabsorption, pregnancy (Iron preparations); hyperchromic, malignant, pernicious, megaloblastic anaemias (Vitamin B12); macrocytic anaemia, sprue, post-operative anaemia, pregnancy, radiation disease (Acidum folicum); anaemias in chronic renal failure, rheumatoid arthritis, malignancy, AIDS, premature babies (Erythropoietins); primary polycythaemia, secondary erythrocytosis (Natrii phosphas (P32)).
Agents affecting on leucopoiesis
Classification

I.
Leucopoiesis stimulators

1. Non-specific drugs, which stimulates nucleic acids synthesis

· Natrii nucleinas

· Pentoxylum

· Methyluracilum

· Leucogenum

2. Colony stimulating factors

· Filgrastimum

· Molgramostimum

· Lenograstimum

II.
Leucopoiesis inhibitors
1. Glucocorticoids

· Prednisolonum

· Dexamethasonum

· Triamcinolonum

2. Anticancer drugs 

1) Alkylating

· Myelosan

· Cyclophosphamide

2) Antimetabolites

· Methotrexate

· Mercaptopurine

3) Miscellaneous

· Asparaginase
· Vincristine
· Rubomycin

Mechanisms of action: stimulate synthesis of nucleic acids and proteins, which are sufficient for leucopoiesis and other regeneration processes (Non-specific drugs); stimulate production of proper leucocytes clones (Colony stimulating factors); receptor-hormone complex formation, translocation into the nucleus, action as a transcription factor, alter blood cell levels in plasma (Glucocorticoids); form active carbon-ion, which acts by damaging DNA (Alkylating); incorporated into new nuclear material or combine irreversibly with vital cellular enzymes, preventing normal cellular division (Antimethabolites); block mitosis on the metaphase stage (Asparaginase, Vincristine). 
Clinical uses: leucopenia, lymphopenia, agranulocytosis, slow recovering burns, fractures, ulcers (Non-specific drugs, colony stimulating factors); lymphogranulomatosis (Glucocorticoids); chronic leucosis, haemoblastosis, acute leucosis (Anticancer drugs). 
Lesson 10. Drugs acting on blood coagulation
Thrombosis involves the formation or presence of a blood clot (thrombus) in the vascular system. Blood clotting is a normal body defense mechanism to prevent blood loss. Thrombogenesis may be lifesaving when it  occurs as a response to hemorrhage; however, it may be life threatening when it occurs in other circumstances, because the thrombus can obstruct a blood vessel and block blood flow to tissues beyond the clot. Normally, thrombi are constantly being formed and dissolved (thrombolysis), but the blood stay fluid and flow is not significantly obstructed. If the balance between thrombogenesis and thrombolysis is upset, thrombotic or bleeding disorders result. 
Drugs used therapeutically to modify the processes of coagulation and thrombus formation. They act on various stages of these processes: platelet aggregation, clot or fibrin formation and fibrinolysis. 
Classification

I.
Antiplatelets

1. Aspirin (Acidum acetylsalicylicum)

2. Dazoxibenum

3. Daltrobanum

4. Clopidogrel

5. Carbacyclinum

6. Dipyridamolum

II.
Anticoagulants

1. Directly acting

· Heparin

· Enoxaparin

· Fraxiparin

· Natrii citras

· Hirudin

2. Indirectly acting

· Neodicumarin

· Warfarin

· Phenylinum

· Sincumar

III.
Fibrinolytics

· Fibrinolysin
· Streptokinase

· Urokinase

· Alteplase

Antiplatelets are drugs which inhibit aggregation, adhesion of platelets and erythrocytes, normalize blood viscosity, result improvement of microcirculation. 
Mechanisms of action: inhibition of COX, affect thromboxane synthesis and less prostacyclin synthesis (Aspirin); selective inhibition of thromboxane synthetase (Dazoxibenum); blocks thromboxane receptors (Daltrobanum); blocks thromboxane synthetase and thromboxane receptors (Clopidogrel); stimulates activity of prostacyclic receptors of platelets and connected with them adenylate-cyclase (Carbacyclinum); inhibits phosphodiesterase, that leads to increasing of cAMP concentration in the platelets (Dipyridamolum); inhibits ADP (adenosine 5′-diphosphate) receptors, platelet aggregation (Ticlopidine). 
Clinical uses: thrombophlebitis, myocardial infarction, thromboembolism prophylaxis, microcirculation disturbances.
Anticoagulants are drugs used to decrease the coagulability of blood to prevent thrombus formation and embolic complications. 
Mechanisms of action: decrease thrombin formation from prothrombin due to heparin-antithrombin III complex formation, which inactivates thrombin and inhibits fibrinogen conversion to fibrin (Heparin, Enoxaparin); binds Ca2+ ions which are needed for thrombin formation from prothrombin (Natrii citras); inactivates thrombin (Hirudin); competitive act with vitamin K, resulting in disturbances in prothrombin and proconvertin synthesis in liver (Neodicumarin, Warfarin, Phenylinum, Sincumar). 
Clinical uses: prevention of thrombus formation in myocardial infarction, embolism, in artificial blood circulation during heart and vessels surgeries, during haemodialysis, blood transfusion, thrombophlebitis treatment (directly acting anticoagulants); for blood concervation (Natrii citras); thrombophlebitis, prophylaxis of post-operative thrombosis, angina, myocardial infarction, endarteritis obliterans, in patients with artificial heart valves (indirectly acting anticoagulants).
Fibrinolytics are used for dissolution of the blood thrombi by stimulating natural fibrinolytic system (activation of plasminogen to active plasmin which degrades fibrin). 
Mechanisms of action: as proteolytic enzyme cause lysis of fibrin (Fibrinolysin); activating plasminogen of thrombus and serum to form plasmin, which degrades fibrin and break up thrombi (Streptokinase, Urokinase); selective acting on plasminogen, bound with thrombus (Alteplase). 
Clinical uses: treatment of thrombo-occlusive disease, peripheral arterial and venous occlusion, to cause lysis of thrombi (3 days old), thrombophlebitis, thromboembolism, first hours after acute myocardial infarction, pulmonary embolism.
Adverse reactions: bleeding, hypotension, systemic fibrinolysis (fibrinolytics); gastric and duodenal ulcers, gastric haemorrhage (antiplatelets); allergy, bleeding, haematomas formation (anticoagulants). 

Haemostatics are drugs which prevent or stop of blood loss form an injured blood vessel.
Classification

I.
Coagulants

1. Local action

· Thrombinum

· Spongia haemostatica

2. System action

· Menadioni natrii bisulfis (Vicasolum)

· Fibrinogenum

· Calcii chloridum

· Gelatina medicinalis

· Dicynon (Etamsylat)

3. Plant preparations

· Cortex Viburni
· Foilum urticae 

· Herba Polygoni hydropiperis

II.
Antifibrinolytics

· Acidum aminocapronicum

· Ambenum

· Contrykal (Aprotinin, Gordox)

III.
Vitamins

· Ascorbic acid (vit. C)

· Ascorutin

· Rutin (vit. P)

Coagulants are drugs which promote coagulation and are used in haemorrhagic states. 

Mechanisms of action: provides mechanic obstruction of bleeding vessels (local acting); provides prothrombin and proconvertin synthesis in the liver (Vicasolum); compound of blood coagulation system (Fibrinogenum); Ca2+ ions stimulates thromboplastin formation, prothrombin conversion to thrombin (Calcii chloridum, Calcii gluconas); stabilize vascular wall, increase capillary strength (Gelatina medicinalis, Dicynon, plant preparations); 
Antifibrinolytics are drugs which inhibit plasminogen activation and dissolute of thrombi. 
Mechanisms of action: block plasminogen transformation to plasmin, inhibit plasmin.

Clinical uses: bleeding from small vessels during operations and in traumas (local acting coagulants); vitamin K deficiency, indirect acting anticoagulants overdosage, parenchymal and capillary bleedings (Vikasol); preoperative period in patients with hypofibrinaemia (Fibrinogenum); hypocalcaemia, haemorrhagic vasculitis (Calcii chloridum); traumatic and surgical bleeding (Gelatina medicinalis); chronic haemorrhages: uterus, pulmonary, renal, intestinal (plant preparations); prevention and control of bleeding, caused by increases fibrinolysis (after traumas, surgeries, liver cirrhosis, overdosage with fibrinolytics, metrorrhagias) (Antifibrinolytics). 
Adverse reactions: inhibition of platelets aggregation, allergy (coagulants); dizziness, vomiting, intravascular thrombosis, hypotension, arrhythmias (Antifibrinolytics).
Unit XI

Vitamin and hormonal drugs. Antiinflammatory and antiallergic drugs. Immunodepressants
Topic 7. VITAMIN AND ANTIVITAMIN DRUGS. HORMONAL PREPARATIONS, THEIR SYNTHETIC DERIVATIVES AND ANTAGONISTS

Lesson 11. Vitamin and antivitamin drugs. 
Enzymatic and enzymatic inhibitors
Vitamins (vita (life – lat.) + amine) are organic compounds that occurs in many foods in small amounts and that are necessary for the normal metabolic processes in the body. They appear energize the body, some physical diseases are accompanied by of specific vitamin deficiency. 

Vitamins preparations classification
	Water soluble vitamins
	Fat soluble vitamins

	B1
	Thiamini bromidum
	A
	Retinoli acetas

	B2
	Riboflavinum
	D
	Ergocalciferolum, Cholecalciferolum

	B3 (PP)
	Acidum nicotinicum
	E
	Tocoferoli acetas

	B5
	Calcii pantotenas
	K1
	Phylloquinonum

	B6
	Pyridoxini hydrochloridum
	K2
	Phytomenadionum

	Bc (B9)
	Acidum folicum
	
	

	B12
	Cyanocobalaminum
	
	

	C
	Acidum ascorbinicum
	
	

	K3
	Menadioni natrii bisulfis (Vikasolum)
	
	

	P
	Rutinum
	
	


Mechanisms of action of water soluble vitamins:
Coenzymatic mechanism (decarboxylase, transketolase), improving of proteins, fats, carbohydrates metabolism, increasing of synaptic neurotransmission, myocardial trophy (vit. B1). FAD and FMN are coenzymes for flavoproteins involved in many oxidation-reduction reactions; increasing of haemoglobin and rhodopsin synthesis, growing and tissue regeneration (vit. B2). Converts to amide which is component of the coenzyme NAD and NADP involved in oxidation-reduction reactions; acts as hydrogen acceptor in the electron transport chain, improves skin trophy, possesses vasodilatation action, decreases cholesterol concentration in blood (vit. B3 (PP)). Active pantothenic acid firms coenzyme A and the acyl carrier protein, those take part in fatty acids, corticosteroids, citric acid metabolism; improves neurotransmission, skin trophy, respiration (vit. B5). Coenzyme of transaminases and decarboxylases, which involved in synthesis of amino acids; improves synaptic neurotransmission, myocardial trophy, CNS and peripheral nerve system functioning (vit. B6). Active form (tetrahydrofolate) is the carrier of activated one-carbon units, those taking part in synthesis of histidine, methionine, purines and pyrimidines; stimulates haemopoiesis, takes part in metabolic processes, reductive-oxidative processes (vit. B9). Takes part in purine, pyrimidine, methionine synthesis; regulates haemopoiesis, epithelium forming, nerve system functioning (vit. B12). Plays role in oxidative reactions, hydroxylation of proline and lysine residues of protocollagen; hydroxylation of carnitine, conversion of folic acid to folinic acid, biosynthesis of adrenal steroids and catecholamines; normalizes vessel permeability, increases immune functioning, improves regenerative processes (vit. C). Acts as a cofactor in the synthesis of coagulation proteins (prothrombin and proconvertin); increases blood coagulation (vit. K3). Acting synergically with ascorbic acid consolidate capillary wall, inhibits activity of hyaluronidase, that leads to stabilization of extracellular matrix and decreases of capillary wall permeability (vit. P). 
Clinical uses: beriberi, polyneuritis, radiculitis, paresis, GI diseases, heart diseases (vit. B1). Keratitis, conjunctivitis, iritis, cheilosis, glossitis, dermatitis, radiation sickness, anaemia (vit. B2). Pellagra, ishaemic heart disease, gastritis (vit. B3 (PP)). Neuritis, neuralgia, allergy, respiratory system and skin diseases, burn, ulcers (vit. B5). Neuritis, radiculitis, chorea, parkinsonism, liver impairment, toxicosis of pregnancy, premature babies, convulsions, treatment with antitubercular drugs (vit. B6). Macrocytic anaemia, megaloblastic anaemia in children and pregnant, tropical sprue (vit. B9 (Bc)). Pernicious anaemia, neuritis, neuralgia, radiation sickness, leukemia, infections (vit. B12). Scurvy, infections, haemorrhagic diatheses, bleeding, intoxication, atherosclerosis, heart, hepatic, renal impairment (vit. C). Haemorrhagic diatheses, hepatitis, chronic diarrhoeas, ulcers, metrorrhagias (vit. K3). Decreasing of capillary resistance, gastritis, ulcers, radiation sickness, bleeding, capillary toxicosis (vit. P). 
Mechanisms of action of fat soluble vitamin preparations:

Takes part in oxidation-reduction processes, synthesis of mucopolysacharide, proteins, lipids, rhodopsin. Normalizes functioning of skin epithelium and mucous constituent of visual purple (for night vision) (vit. A). Regulates calcium and phosphate metabolism, enhances absorption of phosphate from intestine, increases Ca and P concentration in blood and regulates bone mineralization (vit. D). Possesses antioxidant action, protecting unsaturated lipids in cell membranes, coenzyme Q from free radical oxidation damage, regulates trophic processes in skin, improves myocardial trophy, normalizes permeability of vessel walls, inhibits atherosclerotic development, protects cells (vit. E). Control the formation of prothrombin, VII, IX, X coagulation factors in the liver, enhance blood coagulation (vit. K, vit. K2). 
Clinical uses: hemeralopia, xerophthalmia, keratomalacia, skin diseases, burns, GI and liver diseases, pregnancy (vit. A). Rachitis (osteomalacia, osteoporosis), rachitis prophylaxis, bone fractures (vit. D). Skin, hepatic diseases, sexual glands function impairment, atherosclerosis prophylaxis, spontaneous abortions, stress and radiation (vit. E). Haemorrhagic diatheses, haemorrhage syndrome with hypoprothrombinaemia, caused by liver function disturbances, colitis, ulcers, haemorrhages associated with overdosage of anticoagulants with indirect action, before surgeries to decrease bleeding (vit. K1, K2). 
Enzymes are protein molecules that catalyze chemical reactions of different substances without being destroyed upon completion of the reactions. They are used in medicine for the different purposes. 
Classification of enzymatic drugs

I.
Proteolytic enzymes

· Trypsinum crystallisatum
· Chymotrypsinum crystallisatum
· Ribonucleasum amorphum
· Desoxyribonucleasa

· Collagenasum

II.
Fibrinolytic drugs
· Fibrinolysin

· Streptokinase

· Urokinase

· Streptodekase

· Alteplase

III.
Enhancing digestion

· Pepsinum

· Succus gastrigus naturalis

· Pancreatinum
· Orazum

· Festal

· Digestal

IV.
Other enzymes
· Hyaluronidasum (Lydaza)

· Ronidazum

· Cytochromum C

· Penicillinasum

Mechanisms of action: disturb peptide bindings in proteins and peptides; decrease viscosity of high viscosity discharges, exudates, blood clots, necrotic tissues (Proteolytic enzymes). Convert profibrinolysin to active fibrinolysin, cause degradation of blood clots (Fibrinolytic drugs). Provide lipids, proteins and carbohydrates digestion (Pepsinum). Decreases viscosity of hyallurinic acid, thus increase tissues (Lydaza); enhances tissues respiration processes (Cytochromum C). 
Clinical uses: possess expectorant action, burns, frost bits, abscesses, pus wounds, thrombophlebitis, osteomyelitis, parodontosis, destructive tuberculosis (Proteolytic enzymes). New formed thrombi, myocardial infarction, thromboembolism of lung artery, acute thrombophlebitis (Fibrinolytic drugs). Pancreatitis, digestive disturbances, achilia, hypo- and anacid gastritis, dyspepsia, hepatitis, cholecystitis (Enhancing digestion). Joint contractures, scars after burns and surgeries, haematomas (Lydaza); chronic pneumonia, ischaemic heart disease (Cytochromum C); acute allergic reactions and anaphylaxis caused by penicillins (Penicillinasum). 
Enzymatic inhibitors are agents which inhibit activity of different enzymes and their reactions. 
Classification

I.
Inhibitors of proteolytic enzymes

1. Aprotininum (Contrical, Gordox)
2. Pantrypinum
II.
Fibrinolysis inhibitors

1. Acidum aminocapronicum

III.
Anticholinesterase
1. Neostigmini bromidum (Proserinum)

IV.
MAO inhibitors
1. Nialamidum

V.
Xanthooxidase inhibitors

1. Allopurinolum

VI.
Alcohol dehydrogenase inhibitors

1. Disulfiram (Teturamum)

Mechanisms of action: inhibit activity of trypsin, kallikrein, plasmin (Inhibitors of proteolytic enzymes); oppresses activity of profibrinolysis and particularly fibrinolysin (Acidum aminocapronicum); reversible acetylcholine esterase inactivation (Neostigmini bromidum); causes non-selective inhibition of MAO, that leads to its storage at brain tissue (Nialamidum); inhibits xanthooxidase, witch takes part in transformation of hypoxanthine to xanthine and xanthine to uric acid (Allopurinolum); blocking the enzyme biotransformation of alcohol dehydrogenase leads to increasing concentrations of acetaldehyde in the blood with developing of characteristic toxic effects (Disulfiram). 
Clinical usage: acute pancreatitis, pancreonecrosis, thyreotoxic crisis, myocardial infarction (Inhibitors of proteolytic enzymes); surgeries and pathological processes followed by increasing of fibrinolytic activity of blood and tissues (Acidum aminocapronicum); glaucoma, intestinal, urinary and gall bladder atonia, myasthenia (Neostigmini bromidum); depressive illness (Nialamidum); prophylaxis of gout and uric acid and calcium oxalate renal stones, hyperurecaemia (Allopurinol); chronic alcoholism (to form stable negative reflex on alcohol) (Disulfiram). 
Lesson 12. Hormonal agents of peptide nature. Antidiabetic drugs. 
Hormones are chemical substances (peptides or low molecular weight proteins), produced in the organism (the hypothalamus and the pituitary) by specific cells of an organ, which have a specific regulatory effect on the activity of a certain organ or on the typical cells of organs binding with specific receptors, located on cellular membranes or intracellular cytoplasmic and nuclear receptors, which stimulating lead to increasing cAMP generation, and through tyrosine kinases influence on intracellular processes. 
Classification

I.
Hormones of the Pituitary
1. Anterior:

· Growth hormone
· Prolactin
· Corticotropin (ACTH)
· Thyrotropin
· Gonadotropins:
· Follicle stimulating hormone
· Luteinizing hormone
2. Intermediate:

· Intermedinum
3. Posterior:

· Oxytocin
· Vasopressin (ADH)
II.
Thyroid hormones:
· Thyroxine (T4)
· Triiodothyronine (T3)
· Calcitonin
III.
Parathyroid hormones:
· Parathormone
IV.
Pancreas:
· Insulin
· Glucagon
V.
Adrenals:

1. Cortex:

· Glucocorticoids (Hydrocortisone)
· Mineralocorticoids (Aldosterone)
· Sex steroids (Dehydroepiandrosterone)
2. Medulla:

· Adrenaline

· Noradrenaline
VI.
Gonads:
· Androgens (Testosterone)
· Estrogens (Estradiol)
· Progestins (Progesterone)
HORMONES, SYNTHETIC SUBSTITUTES AND ANTAGONISTS
Antidiabetic preparations
I.
Insulin preparations
1. Short acting (4-6 h)
· Monoinsulinum
2. Mediate acting (8-12 h)
· Insulinum semilongum

· Insulinum longum

· Insulinum B

· Insulinum semilente

· Suinsulinum
3. Long-acting (24-48 h)
· Insulinum ultralente

· Insulinum ultralongum

· Suspensio zinc-insulini

· Protamine-zinc-insulin
II.
Synthetic drugs (taken orally)

1. Sulfonilurea derivatives
· Butamidum
· Gliclazide

· Chlorpropamide
2. Biguanide derivatives
· Glibutidum
· Buforminum
· Metforminum

Mechanism of action: improve utilization of glucose by cells, intensify glycogenesis, decrease glycogenolysis in liver and muscles, oppress gluconeogenesis (Insulin preparations). Stimulate production of endogenic insulin in pancreatic β-cells (Sulfonilurea derivatives). Provide intensive absorption of glucose in muscles, decrease gluconeogenesis in liver and inhibit lipolysis (Biguanide derivatives).
Clinical uses: diabetic coma (Monoinsulinum), substitutive insulin therapy in diabetes mellitus (insulin-dependent (type 1) diabetes) (insulin preparations mediate- and long-acting). Insulin-nondependent diabetes (type 2) (Synthetic drugs (taken orally).
Adverse reactions: allergy, hypoglycaemia.
Hormones of the Pituitary
I.
Anterior pituitary hormones
1. Corticotropinum (ACTH)
2. Somatotropinum

3. Thyreotropinum

4. Gonaditropinum menopausticum

5. Gonaditropinum chorionicum

6. Lactinum
II.
Intermediate pituitary hormones
1. Intermedinum

III.
Posterior pituitary hormones

1. Oxytocinum

2. Adiurecrinum

Mechanism of action: binds to specific receptors in the adrenal cortex, activated G-protein-coupled processes to increase cAMP, stimulates synthesis and release of the adrenocorticosteroids (Corticotropinum). Stimulation of protein synthesis processes, cell proliferation and bone growth (Somatotropinum). Binds to TSH-receptors on thyroid, stimulates intracellular cAMP production, causes increased iodine uptake and increases production of thyroid hormones (Thyreotropinum). Binds to specific receptors on the cell surfaces, stimulates synthesis of cAMP, resulting in intensification of gonadal hormones synthesis, stimulates follicular development and estrogen synthesis in females; spermatogenesis and grows of seminal canals in males (Gonaditropinum menopausticum); stimulates production of gonadal steroid hormone, the interstinal and corpus luteal cells of the female, produce progesterone and the Leydig cells of the male, produce testosterone (Gonaditropinum chorionicum). Causes and development of breast during pregnancy, induces synthesis of milk proteins and lactose, inhibits gonads activity (Lactinum). Stimulates activity of rods and cones in retina increases vision acuity and adaptation in the darkness (Intermedinum). Stimulates α-adrenoreceptors of uterine smooth muscles, increases K+ inflow and increases concentration of Ca2+ in myometrium, increases myometrium tone and its contractility (Oxytocinum); increases water reabsorption in renal tubules, induce vessel smooth muscles tone (Adiurecrinum). 
Clinical uses: secondary hypo-function of adrenal cortex, after withdrawal of corticosteroids (Corticotropinum); Turner syndrome, insufficient secretion of growth hormone in children and adult (Somatotropinum); hypothyreoidism, myxoedema (Thyreotropinum); infertility, hypogonadism, hypospermia (Gonaditropinum menopausticum); delayed puberty in the male, hypogonadism, ovulation dysfunction (Gonaditropinum chorionicum); insufficient lactation in postnatal period (Lactinum). Degenerative changes in retina, hemeralopia, pigment retinitis (Intermedinum). Weak labour activity, hypotonic metrorrhagias (Oxytocinum); diabetes insipidus (Adiurecrinum). 
Adverse reactions: osteoporosis, hyperglycaemia, hirsutism, Cushing’s syndrome (Corticotropinum); headache, fluid retention, arthralgia, myalgia (Somatotropinum); multiple pregnancy (Gonaditropinum menopausticum); increased AP (Adiurecrinum).
Thyroid hormones
· L-Thyroxinum

· Triiodthyronini hydrochloridum

· Thyreoidinum

· Calcitonin

Mechanism of action: dissociate from thyroid-binding protein, enter the cell by diffusion. Within the cell T4 is converted to T3 by 5-deiodinase and the T3 enters the nucleus, where T3 binds to a specific T3-receptor protein. The effects of T4 on metabolic processes appear to be mediated by activation of nuclear receptors that lead to increased formation of RNA and subsequent protein synthesis. Enhance basal metabolism (L-Thyroxinum, Triiodthyronini hydrochloridum, Thyreoidinum). Regulates calcium and phosphate metabolism, oppresses decalcification processes in the bones, decrease calcium concentration in blood serum (Calcitonin).
Clinical uses: hypothyriodism, diffuse non-toxic goitre, Hashimoto’s thyrioditis (L-Thyroxinum, Triiodthyronini hydrochloridum, Thyreoidinum). Hypercalcaemia, bone pain in neoplastic disease, post-menopausal osteoporosis (Calcitonin). 
Adverse reactions: anginal pain, arrhythmias, diarrhoea, insomnia, lost of weight (L-Thyroxinum Triiodthyronini hydrochloridum, Thyreoidinum). Nausea, vomiting, allergic reactions (Calcitonin). 
Antithyroid drugs

I.
Drugs opressing production of thyrotropin (iodides)

1. Iodum

2. Diiodothyrosine

II.
Drugs opressing synthesis in thyroid
1. Mercazolylum
2. Propylthiouracil

III.
Drugs disturbing uptake of iodine by thyroid
1. Kalii perchloras
IV.
Drugs destroying thyroid cells
1. Radioactive iodine
Mechanism of action: decrease the size and vascularity of the hyperplasic gland, oppress production of thyrotropin-releasing hormone and of thyrotropin (Iodum, Diiodothyrosine). Inhibit the thyroid peroxidase-catalyzed reactions to block iodine organification. Opress synthesis of thyroid hormones (Mercazolylum, Propylthiouracil). Block uptake of iodine by the gland through competitive inhibition of the iodide transport mechanism (Kalii perchloras). Emission of β-rays cause epithelial necrosis, follicular disruption, destruction of thyroid cells (Radioactive iodine). 
Therapeutic uses: hyperthyroidism, to prepare patients for thyroidectomy (Antithyroid drugs).
Adverse reactions: hypersensivity (Iodum); neutropenia, agranulocytosis, alopecia (Mercazolylum, Propylthiouracil, Kalii perchloras, Radioactive iodine)
Parathyroid hormones

· Parathyroidinum

· Dihydrotachisterolum
Mechanism of action: regulate calcium and phosphate flux across cellular membranes in bones and kidney, resulting in increased serum calcium and decreased serum phosphate increase activity of osteoclasts.
Therapeutic uses: hypoparathyroidism, tetanus, spasmophilia, allergic diseases.
Adverse reactions: asthenia, fatigue, coma.
Lesson 13. Hormonal drugs of steroidal structure and their synthetic derivatives 
Sex hormones and synthetic substitutes
I.
Female sex hormones
1. Estrogens

a) Steroid

· Oestronum

· Oestradiolum

· Aethinyloestradiolum

b) Non-steroid

· Sygesthinum

· Synoestrolum

· Diaethylstilboestrolum
2. Progestins

· Progesteronum

· Oxyprogesterone capronate

· Praegninum

II.
Male sex hormones
· Testosterone propionate

· Testoenatum

· Methyltestosteronum

III.
Anabolic steroids
· Phenobolinum

· Methandrostenolum
· Retabolil

Mechanism of action: bind to specific receptors at the cell nucleus, interact with DNA thus influence on the protein synthesis. Regulate menstruation; regulate development of primary and secondary sexual characteristics. In high doses oppress development of hormone-dependent tumors (Estrogens). Provide conditions for implantation of fertilized egg and normal pregnancy course (Progestins). Regulate formation of sexual characteristics at males, spermatogenesis, potency, stimulate protein synthesis, increase mass of skeletal muscles, bones (Anabolic steroids). 
Clinical uses: amenorrhaea, sterility, climacteric disturbances, genital hypoplasia, weak labour activity, prostate cancer at males (Estrogens). Amenorrhaea, cycle disturbances, prophylaxis of premature delivery in corpus luteal insufficiency (Progestins). Hypogenitalism, impotence at males; climax, breast and ovarian cancer (women before 60) (Male sex hormones). Cachexia, asthenia, radiation therapy, osteoporosis, bone fractures (Anabolic steroids). 
Adverse reactions: metrorrhagias, hypercoagulation, oedemas (Estrogens). Libido disturbances, depression, mastopathy (Progestins). Masculinization (Male sex hormones, Anabolic steroids).
Adrenal corticosteroids

I.
Glucocorticoids

1. Natural preparations

· Cortisonum

· Hydrocortisoni acetas 

2. Synthetic preparations

· Prednisolonum

· Dexamethasonum

· Synaflanum

· Flumetasonum

· Beclometasoni dipropionas
II.
Mineralocorticoids
· Desoxycorticosteroni acetas 

Mechanism of action: bind to specific intracellular cytoplasmic receptors in target tissues. The receptor-hormone complex then translocates into the nucleus where it acts as a transcription factor to turn genes on or off, depending on the tissue (Glucocorticoids). Acts on kidney tubule cells, causing a reabsorption of sodium, bicarbonate and water. Conversely decrease reabsorption of potassium (Mineralocorticoids). Increase resistance to stress, antiinflammatory action (Glucocorticoids). Regulates fluid-electrolyte metabolism, increases AP (Mineralocorticoids). 
Clinical uses: replacement therapy in adrenal insufficiency, acute hypotension, shock, heart arrest, collagenosis, rheumatism, skin allergy, asthma, acute leucosis, organ transplantation (Glucocorticoids). Addison’s disease (chronic adrenal insufficiency), myasthenia (Mineralocorticoids). 
Side effects: hyperglycaemia, immunity oppression, oedemas, arterial hypertension, hypocalcaemia, hypokalaemia, osteoporosis, obesity, ulcerogenic action, increases blood coagulation (Glucocorticoids). Oedemas, AP increasing, pulmonary oedema (Mineralocorticoids).
Topic 8. ANTI-INFLAMMATORY AND ANTIALLERGIC DRUGS. IMMUNOMODULATORS
Lesson 14. Anti-inflammatory and antiallergic drugs. Immunosuppressants. Immunostimulants
Inflammation is a complex protective response of the organism to injury caused by damaging agents, aiming at inactivation or removal of these agents and promoting healing. Sometimes the inflammatory process is excessive and needs treatment. Specific endogenous chemical substances are responsible for development and manifestation of inflammation. Prostaglandins are among them. Prostaglandins are produced from arachidonic acid, which is produced from membrane phospholipids under the influence of phospholipase A2. 
There are two pathways of arachidonic acid metabolism: cyclooxygenase pathway producing prostaglandins, and lipoxygenase pathway producing leucotriens. 
Cyclooxygenase (COX) exists in 2 isoforms: COX-1 and COX-2. COX-1 plays homeostatic role, while COX-2 is induced during inflammation and generates prostaglandins locally at the site of injury. 
Classification

I.
Steroidal anti-inflammatory drugs
1. Short acting
· Hydrocortisone

· Cortisone

2. Intermediate acting
· Prednisone

· Prednisolone

· Methylprednisolone

· Triamcinolone

3. Long acting

· Betamethasone

· Dexamethasone

4. Topically acting

· Beclomethasone

· Fluocortolone

II.
Nonsteroidal anti-inflammatory drugs

· Nonselective COX inhibitors

1. Salicylates

· Acetylsalicylic acid (Aspirin)

· Salicylamide

2. Pyrazolone derivatives

· Metamizol (Analginum)

· Butadion

3. Indole derivatives

· Indomethacin

· Sulindac

4. Proprionic acid derivatives

· Ibuprofen

· Ketoprofen

· Naproxen

5. Antranilic acid derivatives

· Mephenamic acid

6. Aryl-acetic derivatives

· Diclophenac sodium (Voltaren)
7. Oxicam derivatives

· Piroxicam

· Tenoxicam

8. Pyrrolo-pyrrole derivatives

· Ketorolac

9. Sulfonamide derivative

· Nimesulide (Nimesil)

· Selective COX-2 inhibitors

1. Oxicam derivatives

· Meloxicam (Movalis)

2. Sulfonamide derivative

· Celecoxib

3. Furanose derivative
· Refecoxib

III.
Slowly acting anti-inflammatory drugs
1. Gold salts 

· Auranofin

· Aurothioglucose

· Cryzanolum
2. Aminoquinolines

· Chloroquine

3. Complexones

· D-penicillamine

4. Immunodepressants

· Methotrexate

Mechanism of action: induction of specific protein macrocortin synthesis. The last inhibits phospholipase A2, thus preventing arachidonic acid degeneration. Due to this effect prostaglandins are not formed (Steroidal anti-inflammatory drugs). Inhibition of COX-1, COX-2 (Nonsteroidal anti-inflammatory drugs). Supression of all stages of inflammation (Slowly acting anti-inflammatory drugs). 

Clinical uses: collagenosis, rheumatism, supression of inflammatory and allergic disorders (skin allergy, asthma), iritis, keratitis, exema, psoriasis (Steroidal anti-inflammatory drugs). Fever, myalgia, neuralgia, radiculitis, headache, rheumatism, collagenosis, acute gout (Nonsteroidal anti-inflammatory drugs). Collagenosis, rheumatoid arthritis (Slowly acting anti-inflammatory drugs). 
Side effects: steroid diabetes, immunity oppression, oedemas, arterial hypertension, hypocalcaemia, hypokalaemia, osteoporosis, truncal obesity, steroid ulcers of stomach, increased blood coagulation (Steroidal anti-inflammatory drugs). Dyspepsia, ulceration, agranulocytosis, leucopenia, allergic reaction (Nonsteroidal anti-inflammatory drugs). Toxic reactions (Slowly acting anti-inflammatory drugs). 
Antiallergic drugs
Allergy is a state of hypersensitivity induced by exposure to particular antigen, resulting in harmful immunological reactions on subsequent exposure. Normally functioning immune system can neutralize toxins, inactivate viruses, kill transformed cells, and eliminate pathogens. But there are many clinical cases of abnormal immunity. It may be hypersensitivity leading to extensive tissue damage, autoimmunity or immunodeficiency. 
Drugs used in prevention and relief of allergic reactions may realize their effects by inhibition of histamine receptors, by stabilizing mast cells and thus preventing histamine and other biological substances release, by prevention of leucotriens action and suppression of immunity. 

Classification
I.
Mast cell stabilizers

1. Cromolyn sodium (Intal)

2. Nedocromil sodium
3. Ketotifen (Zaditen)
II.
Antihistaminics
· H1-histaminic receptor blockers with sedative effect

1. Diphenhydramine (Dimedrolum)
2. Clemastinum (Tavegil)

3. Promethazinum (Diprazinum)

4. Chloropyramine (Suprastin)

5. Chlorpheniramine

· H1-histaminic receptor blockers without sedative effect

1. Phencarolum

2. Loratadine

3. Astemizole

4. Cetirizine

5. Diazoline

6. Cyproheptadine
III.
Antileucotriene drugs
1. 5-lipoxygenase inhibitors

· Zileuton
2. LTD4-receptors antagonists
· Zafirlucast
· Montelucast

Mechanism of action: stabilize basophils membranes and prevent release of allergy mediators (Mast cell stabilizers). Block H1-histamine receptors well as adrenergic, cholinergic and serotonin-binding receptors. Competitively block the receptors mediated response target tissue (Antihistaminics). Inhibition of 5-lipoxygenase (Zileuton); LTD4-receptors inhibition (Zafirlucast, Montelucast).
Clinical uses: prophylaxis of bronchial asthma attacks, allergic rhinitis, conjunctivitis (Mast cell stabilizers). Symptomatic relief of allergy such as angioneurotic oedema, urticaria, vasomotor rhinitis, serum sickness, allergic reaction of blood transfusion, to potentiation of general anesthesia (Antihistaminics). Bronchial asthma, rheumatoid arthritis, ulcerative colitis (Antileucotriene drugs). 
Side effects: respiratory pathways irritation, drowsiness, dry mouth, thrombocytopenia (Mast cell stabilizers). Headache, urinary retention, palpitation, hypotension, extrapyramidal effects, depression, tremor, myalgia, blood disorders, (Antihistaminics). Headache, gastritis, pharyngitis, myalgia, arthralgia (Antileucotriene drugs).
Immunomodulators
Drugs affecting immunity are agents which influence humoral or both immune response. 

Classification

I.
Immunostimulators

· Nucleic acid derivatives and biogenic agents
1. Natrii nucleinas
2. Interferonum
3. Reaferonum
4. Betaferon
· Drugs from thymus and their derivatives

1. Thymalinum

2. Tactivinum

3. Thymoptinum

4. Vilosenum

5. Thymogenum

· Imidazole derivatives

1. Levamisol

· Microbial lipopolysaccharide complexes
1. Prodigiosanum
2. Pyrogenalum

II.
Immunosuppressants
1. Glucocorticoids 

· Hydrocortisoni acetas

· Prednisolonum

· Dexametasonum

· Triamcinolonum

2. Peptide antibiotics

· Cyclosporinum

3. Cytostatics

· Azathioprinum

· Methotrexatum

· Mercaptopurine

Mechanism of action: activation of macrophages, T-lymphocytes, T-killers (Interferons); cytokines production stimulation, T-lymphocytes production stimulation (Drugs from thymus); endogenic interferons production stimulation (Microbial lipopolysaccharide complexes). Supression of T-lymphocyte proliferation, interleukins and interferons synthesis suppression (Immunosuppressants). 
Clinical uses: treatment of immunodeficiency, chronic infections, tumors, viral infections (Immunostimulators). Autoimmune diseases, organs transplantation (Immunosuppressants). 
MODULE III
Pharmacology of antimicrobial, antiviral, antiparasitic, antiprotozoal antifungal and anticancer drugs. Preparations of acids, bases and salts. Glucose. Principles of acute poisoning treatment
Unit XII. Antimicrobial, antiviral, antifungal agents
Topic 1. ANTISEPTICS AND DISINFECTANTS
Lesson 1. Antiseptics and disinfectants
Antiseptics are chemical agents which inhibit or kill pathogenic microorganisms and can be used in direct action on mucous membranes, skin, surface of wounds. 
Disinfectants are chemical agents which inhibit or kill microbes of environmental objects (air, floor, walls, medical instruments). 
Classification

I.
Non-organic antiseptics

A. Halogens

· Chlorine containing

1. Chloraminum B

2. Pantocidum (Halazone)

3. Chlorhexidinum
· Iodine containing

1. Solution iodi spirituosa

2. Solution Lugoli

3. Iodinolum
4. Iodoformum

5. Iodovidonum

B. Oxidizing agents
1. Solutio Hydrogenii peroxydi (Hydrogen peroxyde)

2, Kalii permanganas (Potassium permanganate)

3. Benzoylperoxidum

C. Metallic salts

1. Mercury salts

· Hydrargyri dichloridum

· Hydrargyri amidochloridum

· Hydrargyri oxydum flavum

2. Silver comprounds

· Argenti nitratis

· Protargolum

· Collargolum

3. Otrer metals comprounds

· Cupri sulfas

· Zinci sulfas

· Emplastrum plumbi simplex

· Aluminii et Kalii sulfas

D. Acids and alkalines
· Acidum boricum

· Acidum salicylicum

· Acidum benzoicum

· Acidum azelaicum (Skinoren)

· Solutio Ammonii caustici

· Natrii tetraboras

II.
Organic antiseptics
A. Aliphatic agents (Aldehydes and Alcohols)
1. Solutio Formaldehydi

2. Lysoformum

3. Hexamethylentetraminum (Urotropinum)

4. Spiritus aethylicus

B. Phenolic comprounds
1. Phenolum (Acidum carbolicum)

2. Tricresolum

3. Resorcinum

4. Polycresolis sulfonas (Vagothyl)

C. Tars and resins

1. Ichthyolum

2. Pix liquida Betulae

D. Dyes
1. Viride nitens (Brilliant green)

2. Methylenum coeruleum (Chromosmonum)

3. Aethacridini lactate (Rivanolum)

E. Furan derivatives
1. Furacilinum

2. Nifuratelum
F. Detergents
· Cationic

1. Cerigelum

2. Degmicidum

3. Aethonium

4. Roccal

5. Decamethoxinum

6. Myramistinum

· Anionic
1. Sapo viridis

Mechanism of action: irreversible oxidation of SH-groups of essential enzymes (Chlorine containing halogens); precipitation of proteins, oxidation of essential enzymes (Iodine containing halogens); liberate oxygen, which oxidizes bacterial protoplasm (Oxidizing agents); inactivation SH-enzymes (Mercury salts); reaction with SH, COOH, PO4 and NH2 groups of proteins (Metallic salts); precipitate microbial proteins and inactivate essential enzymes because of rapid pH-changing (Acids and alkalines); alkylation, denaturation of proteins, general protoplasmic poison (Aldehydes, Alcohols); disruption of lipid containing membranes (Phenols); denaturation of microorganisms proteins, possess anti-inflammatory and insecticide action (Tars and resins); inhibition of bacterial enzyme systems (Dyes; furan derivatives); altering permeability of cell membranes (Detergents).
Clinical uses: disinfection of environment, skin, non-metallic instruments (Chloraminum B); water disinfection Pantocidum); disinfection of impaired skin areas (Sol. Iodi spirituosae); to process surgery skin area, surgeons hands and wounds (Chlorhexidinum, Sol. Iodi spirituosae); irrigations in otitis, tonsillitis, atrophic rhinitis (Sol. Lugoli, Iodinolum), ulcers, wounds and burns (Iodovidonum); disinfections of impaired skin and mucous areas, irrigation of pus wounds (Hydrogen peroxyde); mouthwash, gastric lavage, wounds and burns disinfection (Potassium permanganate). Disinfection of mucous, to cauterize erosion, ulcer, surplus granulation, conjunctivitis treatment, throat, urethra bladder irrigation, pyoderma, pediculosis, blepharitis, keratitis, burns treatment (Metallic salts); conjunctivitis treatment, mouthwash, dermatitis, exema, local otitis treatment, fungal skin diseases (Acids); surgeon’s hands processing (Sol. Ammonii caustici); hands, skin, instruments disinfection, syringing, vaccines, serums, anatomic concervations (Sol. Formaldehydi); treatment of urinary tract infection (Hexamethylentetraminum); hands, surgical area disinfection, instrument disinfection (Spiritus aethylicus); disinfection of instruments, bedclothes, to concerve serums, to process mucous in laryngitis, pharingitis, stomatitis, treatment of exema, itches, fungal diseases, cervical erosion (Phenolic comprounds); burns, exema, psoriasis, fungal infection, scabies treatment (Tars and resins); cuts, skin pustules, irrigations in urethritis, cystitis, wounds, cavities irrigation (Dyes); i.v. treatment of met-hemoglobin forming poisons (Chromosmonum); purulent wounds, ulcers, burns, cavities irrigation (Furan derivatives).
Topic 2. PHARMACOLOGY OF ANTIBIOTICS

Lesson 2. Antibiotics

Antibiotics are the substances produced by living cells, capable of killing or suppressing pathogenic microorganisms. They are effective in very low concentrations. 
A complex of all pathogenic microorganisms, which are sensitive to certain antibiotic, comprises its anti-microbial spectrum. It may be narrow or wide. The antibiotics of narrow spectrum are effective mainly against gram-positive or gram-negative microorganisms. The antibiotics of wide spectrum are effective against majority of both gram-positive and gram-negative microorganisms. 
Antibiotics may be obtained from different kinds of fungi, plants and other living cells. But the most of currently used antibiotics are semisynthetic; they are synthesized on the base of chemical structure of natural antibiotics.
With time a formerly sensitive microorganism may loss its sensitivity and become resistant to certain antibiotic. Some microorganisms produce enzymes destroying antibiotic molecule, for example penicillinase (β-lactamase).
Classification

β-lactam antibiotics. Penicillins

I.
Biosynthetic penicillins

1. For parenteral administration

A. Short-acting (induced every 3-4 hour)

· Penicillin G (Benzylpenicillinum-natrium)

· Benzylpenicillinum-kalium

B. Long-acting 
· Benzylpenicillinum-novocainum (2 times daily)

· Bicillinum-1 (once a week)

· Bicillinum-5 (one time monthly)

2. Oral preparations
· Penicillin V (Phenoxymethylpenicillin)
II.
Semisynthetic penicillins
1. Penicillinase-resistant
· Oxacillinum-natrium

· Cloxacillin

· Flucloxacillin

2. Broad-spectrum
A. Aminopenicillins
· Ampicillinum-natrium

· Amoxicillin

B. Carboxypenicillins 
· Carbenicillin

· Carfecillin

· Ticarcillin

C. Ureidopenicillins 
· Azlocillin

· Mezlocillin

· Piperacillin

III.
Combined preparations
1. Combination of broad-spectrum preparations with penicillinase-resistant
· Ampioxum (Ampicillin + Oxacillin)

· Ampiclox (Ampicillin + Cloxacillin)

2. Combination of broad-spectrum preparations with β-lactamase inhibitors
· Unazin (Ampicillin + Sulbactam)

· Amoxyclav (Ampicillin + Clavulanic acid)

Mechanism of action: interfere with the last step of bacterial cell wall synthesis (peptide-translocase inhibitors), thus exposing the osmotically less stable membrane, cell lysis can then occur. Type of action is bactericidal. 
Spectrum: Gr+ bacteria, which don’t product penicillinase, Corynebacterium diphtheriae, Spirochetes (Biosynthetic penicillins); Gr+ penicillinase-producing strains of staphylococci (Penicillinase-resistant); Gr+ and Gr– bacteria; used for empiric therapy prior to organism identification (Combined preparations).
Side effects: hypersensitivity, dysbacteriosis, nephritis, neurotoxicity.
Cephalosporins
I.
First generation

1. Cefaloridinum

2. Cefadroxil

3. Cephalexinum

4. Cefazolin

5. Cephalotin
II.
Second generation
1. Cefaclor

2. Cefamandol

3. Cefoxitin

4. Cefmetazole

5. Cefonicid

6. Cefotetan

7. Cefuroxime
III.
Third generation
1. Ceftriaxone

2. Cefixime

3. Cefoperazone

4. Cefotaxime

5. Cefpodoxime

6. Ceftazidime

IV.
Fourth generation

1. Cefepime

2. Cefpirome

3. Cefluprenamum

Combined Quinolones:

Quinolactames

Ceftazidime+Fleroxacin
Mechanism of action: have the same mode of action as the penicillins (interfere with the last step of bacterial cell wall synthesis). Type of action is bactericidal.

Spectrum: Gr+ cocci and some Gr– bacteria (E. coli, Shigella, Salmonella, N. gonorrhoeae, N. meningitis) (First generation cephalosporins); some Gr+, other Gr– bacteria (Enterobacter, Proteus, Bacteroides) (Second generation cephalosporins); Pseudomonas aeruginosa, Enterobacter, Gr– bacteria, resistant to β-lactamase (Third generation cephalosporins); broad-spectrum (Fourth generation cephalosporins); most broad-spectrum, active against poly-resistant microorganisms (Quinolactames).
Side effects: allergic manifestation, block the second step on alcohol oxidation, which results in the accumulation of acetaldehyde; bleeding, nephrotoxicity, superinfections, local irritating.
Carbapenems
These beta-lactams are very potent antibiotics with broad spectrum and beta-lactamase resistance.
Classification

1. Imipenem

2. Tienam (Imipenem + Cilastatin)

3. Meropenem
Mechanism of action: inhibit cell wall synthesis, differ from the penicillins in that the sulfur atom of the thiazolidine ring has been externalized and replaced by a carbon atom. Penetrate well into body tissues and fluids. Compounding the Imipenem with Cilastatin, a dehydropeptidase inhibitor, protects the Imipenem from inactivation in the kidney and thus prevents the formation of toxic metabolite. Type of action – bactericidal. Spectrum: broadest.

Clinical uses: severe aerobic and anaerobic G(+) and G(–) infections, surgical prophylaxis, urinary tract infections. 
Side effects: nausea, vomiting, diarrhoea, taste disturbances, blood disorders, immune haemolysis allergic reactions, convulsions, thrombophlebitis. 
Monobactams

This is a class of monocyclic β-lactam antibiotics. 
Drugs:
1. Aztreonam

Mechanism of action: disrupts cell wall synthesis, unique because β-ring is not fused to another ring. Resistant to the action of β-lactamases. 

Type of action: bactericidal. Spectrum: Narrow-primary directed against the Enterobacteria; effective against G(–) aerobic bacteria. 
Clinical uses: urinary tract infections, lung infections.
Side effects: dyspepsia, mounth ulcers, hepatitis, thrombocytopenia, neutropenia, urticaria and rashes. 
Other agents affecting the cell wall

Classification
I.
Glycopeptides
1. Vancomycin

2. Teicoplanin
II.
Phosphomycin
II.
Polypeptides

1. Bacitracin

2. Polymyxini M Sulfas

3. Polymyxini B Sulfas
4. Colistin
Mechanism of action: inhibit synthesis of bacterial cell wall, membrane. Type of action: bactericidal. Spectrum: G(+) cocci (Glycopeptides); broad (Phosphomycin, Bacitracin); G(–) aerobic bacilli (Polymyxins). 
Clinical uses: prophylaxis and treatment of enterococcal endocarditis and other serious infections caused by G(+) cocci; antibiotic associated colitis (Glycopeptides); urinary tract infections (Phosphomycin); topical application for pus wound treatment (Polypeptides). 
Side effects: nephrotoxicity, ototoxicity, blood disorders, anaphylaxis (Glycopeptides, Bacitracin); vomiting, nausea, allergic reactions (Phosphomycin); perioral and peripheral paraesthesia, vertigo, muscle weakness, visual disturbance, psychosis (Polymyxins). 
Aminoglycosides

Classification
1st generation:
1. Streptomycini sulfas
2. Monomycinum

3. Neomycin sulfate

4. Kanamycinum

2nd generation
1. Gentamycini sulfas

3rd generation
1. Tobramycinum
2. Sisomycin sulfate

3. Amikacin sulfate

4th generation

1. Arbekacin sulfate

2. Dactinomycin

Mechanism of action: bind to the 30S ribosomal subunit, interfering with assembly of the functional ribosomal apparatus, or causing the 30S subunit of the complete ribosome to misread the genetic code, thus inhibit bacterial protein synthesis. Type of action: bactericidal. Spectrum: G(–) bacilli and staphylococci, Mycobacterium tuberculosis (Streptomycin). 
Clinical uses: systemic infections, meningitis, biliary tract infections, acute pyelonephritis or prostatitis, endocarditis.
Side effects: ototoxicity, nephrotoxicity, neuro-muscular paralysis, colitis, allergic reactions.
Tetracyclines
Classification
I.
Biosynthetic
1. Tetracyclinum
2. Oxytetracyclini hydrochloridum

II.
Semi-synthetic
1. Methacyclini hydrochloridum

2. Doxycyclini hydrochloridum

3. Minocycline
Mechanism of action: consist of 4 fused rings with a system of conjugate double bonds. Binding of the drug to the 30S ribosomal subunit of the bacterial ribosome block access of the aminoacyl-tRNA to the mRNA ribosome complex at the acceptor site, thus inhibiting bacterial protein synthesis. Type of action – bacteriostatic. Broad spectrum.

Clinical uses: drugs of choice for Chlamydial infections, rickettsial infections, cholera, Lyme disease. 
Side effects: dyspepsia, erythema, intracranial hypertension, hepatotoxicity, affect of calcified tissues in children, phototoxicity, superinfections.
Macrolides
Classification
I.
Macrolides
1st generation:
1. Erythromycin

2. Oleandomycin

2nd generation

1. Clarithromycin
2. Spiramycin

3. Roxithromycin

4. Midecamycin

3rd generation

1. Flurythromycin
2. Rokitamycin

II.
Macrolides-azalides
1. Azithromycin

III.
Macrolides-ketolides
1. Erythromycini acistrate

Mechanism of action: A group with a macrolytic lactone structure. Bind irreversibly to a site on the 50S subunit of the bacterial ribosome, thus inhibiting the translocation steps of protein synthesis. Type of action: bactericidal. Spectrum: broad.

Clinical uses: alternative to Penicillin in hypersensitive patients; legionnaires' disease, syphilis, diphtheria (Macrolides); respiratory tract infections, otitis media, skin and soft-tissue infections (Azithromycin). 
Side effects: dyspepsia, chest pain and arrhythmias, ototoxicity, allergic reactions (Macrolides); anorexia, constipation, dizziness, photosensitivity, nephritis, asthaenia, paraesthesia (Macrolides-azalides, macrolides-ketolides). 
Cloramphenicols 
Classification
1. Laevomycetinum (Cloramphenicol)
2. Laevomycetini stearas

3. Laevomycetini succinas

4. Synthomycin
Mechanism of action: bind to the bacterial 50S ribosomal subunit and inhibit protein synthesis at the peptidyl transferase reaction. Type of action: bacteriostatic (in high doses – bactericidal); spectrum: broad.

Clinical uses: drug of choice tor typhoid fever, meningitis, serious infections, topical skin applications.
Side effects: blood disorders, peripheral neuritis, nausea, vomiting, diarrhoea, stomatitis, gray baby syndrome. 
Rifamycins
1. Rifampicinum

2. Rifamycin

3. Rifabutin

Mechanism of action: block transcription by interacting with the β-subunit of bacterial DNA-dependent RNA polymerase, thus inhibiting RNA synthesis by supressing the initiation step. Type of action: bactericidal. Spectrum: broad, including Mycobacterium tuberculosis, Mycobacterium leprae.
Clinical uses: brucellosis, legionnaires' disease, tuberculosis, leprosy. 
Side effects: dyspepsia, influenza-like symptoms, collapse amd shock, acute renal failure, alteration of liver function; urine, saliva and other body secretions colored orange-red. 

Lincomycins

1. Lincomycin

2. Clindamycin

Mechanism of action: bind irreversibly to a site on the 50S subunit of bacterial ribosome, thus inhibiting the translocation steps of protein synthesis. Type of action: bactericidal. Spectrum: G (+) cocci, including penicillin-resistant. 

Clinical uses: osteomyelitis, peritonitis, sepsis, endocarditis prophylaxis.
Side effects: pseudomembranous colitis, diarrhoea, nausea, vomiting, allergic reactions, abscesses after IM injections; thrombophlebitis after IV injections.
Other bacteriostatic antibiotics

1. Synercid

2. Acidum fusidicum

3. Spectinomycin

4. Fusafungine (Bioparox)

Mechanism of action: inhibit protein synthesis. Spectrum: G(+) bacteria (Synercid); narrow (N. gonorrhoea, n. meningitis) (Acidum fusidicum); G(+),G(–) cocci (Spectinomycin, Fusafungine). 
Clinical uses: hospital-acquired pneumonia, skin and soft-tissue infections (Synercid); penicillin-resistant infections (Acidum fusidicum); gonococcal infections (Spectinomycin); upper respiratory tract infections (Fusafungine). 
Topic 3. SULFONAMIDES AND ANTIMICROBIALS OF DIFFERENT CHEMICAL STRUCTURE. ANTITUBERCULAR, ANTIVIRAL, ANTISPIROCHETE AGENTS. ANTIFUNGAL DRUGS

Lesson 3. Sulfonamides and antimicrobials of different chemical structure
Sulfonamides were introduced as chemotherapeutic agents by Domagk in 1935, who showed that one of these compounds (prontosil) was effective in the treatment of infections caused by beta-haemolytic streptococci. 
Classification

I.
Sulfonamides with systemic action

A. Short-acting (4-6 h)

1. Norsulfazolum

2. Sulfadimezinum

3. Aethazolum

4. Urosulfanum

B. Long-acting (24 h)
1. Sulfapyridazinum

2. Sulfadimethoxinum

C. Ultra-long-acting (72 h)

1. Sulfalenum

II.
Combined sulfonamides
A. With Trimethoprim
1. “Lidaprim”
2. “Sulfatonum”
3. “Co-Trimoxazole” (“Biseptole”, “Bactrim”)
B. With Aminosalicylic acid
1. Salazopyridazinum
2. Salazodimethoxinum
3. Sulfasalazine
III.
Sulfonamides acting of the intestinal flora
1. Phthalasolum

2. Sulginum

3. Phthazinum

IV.
Sulfonamides for topical use

1. Streptocidum

2. Sulfacylum Na
3. Argosulfan
Mechanism of action: because of their structural similarity to PABA the sulfonamides compete with this substrate for the enzymes dihydropteroate synthetase, thus preventing the synthesis of bacterial folic acid of its one-carbon carrying cofactors. This derives the cell of essential cofactors for purine, pyrimidine synthesis. Spectrum: broad (G(+), G(–), Chlamidia, Toxoplasma). 
Side effects: dyspepsia, CNS disturbances, haemopoetic disturbances, crystalluria, kernicterus, allergic reactions. 
Synthetic antimicrobial drugs with different chemical structure

They are agents of broad spectrum which have activity against aerobic and anaerobic purulent infections.
I.
Quinolines
1. Acidum nalidixicum (Negram)

2. Acidum pipemidicum

3. Acidum oxolinicum

II.
Fluoroquinolones

1st generation

1. Ciprofloxacin
2. Ofloxacin

3. Pefloxacin

4. Norfloxacin

5. Lomefloxacin

2nd generation

1. Sparfloxacin

2. Gatifloxacin

3rd generation 

1. Tosufloxacin
2. Rufloxacin

3. Citafloxacin

III.
Oxi- and aminoquinolines

1. Nitroxolinum

2. Intetrix

IV.
Chinoxaline derivatives

1. Chinoxidinum

2. Dioxidinum
V.
Nitroimidazol derivatives

1. Metronidazolum

2. Tinidazole

3. Nitazolum

VI.
Nitrofurans
1. Furazolidonum

2. Furasidinum (Furaginum)

3. Nitrofurantoin (Furadoninum)
VII.
Thiosemicarbazones

1. Faringosept

Mechanism of action: inhibition the replication of bacterial DNA by interfering with the action of DNA-gyrase (topoisomerase II) during bacterial growth and reproduction. Binding of the quinolone to both the enzyme and the DNA to form a ternary complex inhibits the rejoining step and can cause cell death by inducing cleavage of the DNA (Quinolines, Fluoroquinolones). Form chelate complexes with microelements (Fe, Cu) of microbes resulting in enzyme systems inhibition (oxi- and aminoquinolines); inactivate enzyme systems of microorganisms (Nitroimidazol and Nitrofuran derivatives). 
Clinical uses: urinary tract infections (Quinolines); infectious diseases of any localization (Fluoroquinolones); urinary tract, intestinal infections (oxi- and aminoquinolines, Nitrofurans); heavy purulent processes (Chinoxaline derivatives); anaerobic purulent infections, gastrointestinal, urinary tract infections, sensitive protozoal infections (Nitroimidazol derivatives); tonsillitis, laryngitis, pharingitis, stomatitis (Faringosept). 
Side effects: dyspepsia, headache, skin allergy, disturbance alcohol metabolism (Metronidazolum).
Lesson 4. Antitubercular, antiviral, antispirochete agents. 
Antifungal drugs
Antitubercular (Antimycobacterials)
They are drugs used for prophylaxis and treatment of infection disease, caused by species of mycobacteria (M. tuberculosis).
Classification

I – line (most effective)

A. Synthetic (Hydrazides of isonicotinic acid)

1. Isoniazidum
2. Phthivazidum

3. Methazidum

4. Opiniazide (Saluzid)

B. Antibiotics
1. Rifamycin

2. Rifampicinum

II – line (average efficiency)

A. Synthetic

1. Ethambutol
2. Ethionamide

3. Pirazinamide

4. Protionamide

B. Antibiotics
1. Streptomycini sulfas

2. Florimycini sulfas

3. Kanamycinum
4. Cycloserinum
III – line (moderate efficiency)
A. Synthetic

1. Natrii para-aminosalicylas

2. Bepascum
3. Thioacetazonum
4. Soluthizonum
B. Antibiotics

1. Claritromycin
2. Amoxicillinum
Mechanism of action: inhibition synthesis of mycolic acids, which are essential components of mycobacterial cell wall (Hydrazides of isonicotinic acid); acting on the DNA-dependent RNA polymerase thus blocking mRNA synthesis (Rifampicinum); oppresses RNA synthesis (Ethambutol); antagonizes the steps in bacterial cell wall synthesis, involving D-alanine (Cycloserinum); act as competitive inhibitor for PABA in folate synthesis (Natrii para-aminosalicylas). 
Clinical uses: all forms of tuberculosis. 
Side effects: peripheral neuritis (correction with Vitamin B6), hepatitis, mental abnormalities; convulsions, hypersensitivity (Isoniazidum, Ethambutol, Ethionamide); headache, dizziness, tremor, psychosis, allergic dermatitis, megaloblastic anaemia (Cycloserine); hypothyreoidism (Natrii para-aminosalicylas). 
Antivirals
They are drugs that destroy viruses or suppresse their replication.

Classification (due to mechanism of action)
I.
Inhibitors of viral adsorption on the cell
1. Immunoglobulin
2. Gamma-globulin

II.
Inhibitors of viral genome relasing
1. Amantadine

2. Midantan

3. Remantadine

III.
Inhibitors of viral “early proteins-enzymes”
1. Guanidin

IV.
Inhibitors of nucleic acids synthesis (analogues of nucleosides) (DNA-polymerase inhibitors) 
1. Acyclovir

2. Gancyclovir
3. Foscarnet

4. Vidarabin

5. Zidovudine
6. Azidotimidin

V.
Inhibitors of “last viral proteins” (HIV-protease inhibitors)
1. Saquinavir
2. Indinavir

VI.
Inhibitors of virions “construction”
1. Metisazone

VII.
Inhibitors of virions growth and increases antiviral immunity (Interferons)
1. Reaferonum (α2)
2. Interferonum
3. Intron A
4. Betaferon (β1)
VIII.
Antivirals influencing on the extracellular viral forms
1. Oxoline

2. Riodoxol

Clinical uses: influenza A and B (Amantadine); herpes simplex, herpes zoster (Acyclovir, Oxoline, Gancyvlovir); chronic hepatitis B and C, papillomavirus, Kaposi’s sarcoma, solid tumors, multiple sclerosis (Interferons); small pox (Metisazone); HIV (Saquinavir, Zidovudine, Azidotimidin).
Side effects: CNS disturbances, teratogenic, embryotoxic effects (Amantadine); rashes, dyspepsia, increases in blood urea and creatinine, tremors, psychosis, coma (Acyclovir); influenza-like symptoms, myelosuppression, hypersensitivity (Interferons); lipodystrophy, hyperglycaemia (Saquinavir); bone marrow oppression (Zidovudine). 
Antispirochetals
They are drugs that are therapeutically effective against infections disease caused by Treponema pallidum and used for prophylaxis, treatment and prevention of syphilis. This group includes antibiotics and organic compounds (bismuth and arsenic preparations).
Classification

I.
Antibiotics
A. Penicillins
1. Penicillin G
2. Benzylpenicillinum kalium

3. Benzylpenicillinum novocainum
4. Bicillinum 1, 3, 5

B. Tetracyclines
1. Tetracyclinum
C. Macrolides
1. Erythromycin

D. Cephalosporins
1. Cefaloridinum

II.
Bismuth preparations
1. Biiochinolum

2. Bismoverolum
3. Pentabismolum
Mechanism of action: (look “Antibiotics”); oppression of enzymes, containing sulfhydrile groups (Bismuth preparations). 
Clinical uses: antibiotics of choice in all stages of syphilis (Penicillins); reserve in case of hypersensitivity to penicillins (Tetracyclines, Macrolides, Cephalosporins); additional drugs to antibiotic treatment (Bismuth preparations). 
Side effects: (look “Antibiotics”); may darken tongue, teeth and feaces, gingivitis, stomatitis, colitis, diarrhea, dermatitis (Bismuth preparations). 
Antifungals
They are drugs that destruct fungi, suppress the reproduction or growth of fungi. They are effective against fungal infection and are used in the prophylactic treatment of superficial (skin, mucous membranes) and systemic mycoses. This group includes antibiotics and synthetic agents with different mechanisms of action. 
Classification (with clinical uses)
I.
Drugs for pathogenic mycosis treatment

1. Drugs for systemic (visceral) mycosis treatment
· Amphotericin B

· Mycoheptinum

· Fluconazole

· Ketoconazole

· Clotrimazole

2. Drugs for epidermomycosis treatment
· Griseofulvinum

· Terbinafinum

· Nitrofungin

· Sol. Iodii spirituosae

II.
Drugs for candidiasis treatment

· Nystatin
· Levorin

· Myconazole
· Clotrimazole
· Boric acid

Mechanism of action: several polyene molecules bind to ergosterol. Present in cell membranes of sensitive fungal cells to form pores or channels that involve hydrophobic bonds between the lipophilic segment of the polyene antibiotic and sterol. This disrupts membrane function; allowing electrolytes (K+) and small molecules to leak from the cell, resulting in cell death (Amphotericinum B, Mycoheptinum, Nystatinum, Levorinum); interaction with cytochrome P450 ennzyme to block demethylation of lanosterol to ergosterol (sterol of fungal membranes). This inhibition disrupts membrane function and increases permeability (Ketoconazole, Myconazole); inhibition of fungal cell mitosis (Griseofulvinum). 
Side effects: dyspepsia, fever, renal impairment, hypotension, neurological effects, allergic reactions.
UNIT XIII

Antiparasitic agents

Topic 4. ANTIPROTOZOALS AND ANTIHELMINTICS

Lesson 5. Antiprotozoals and antihelmintics
Antiprotozoals are agents that destroy protozoa, or check their reproduction and growth. These drugs are used in infection by the protozoa Entamoeba histolytica, Giardia lamblia, Trichomonas vaginalis, Toxoplasma gondii, Leishmania tropica.
Amebicidic drugs
	Drugs
	Localization of amoebas
	Adverse reactions

	
	Luminal of intestine
	Intestinal wall
	Liver, biliary ductules
	

	Metronidazolum
	+
	+
	+
	Dyspepsia, urticaria, itches

	Chiniofonum
	+
	––
	––
	Peripheral neuropathy, optic neuritis

	Emetini hydrochloridum
	––
	+
	+
	Nausea, vomiting, myalgia, heart weakness, polyneuritis

	Chingaminum (Chloroquine)
	––
	––
	+
	Dermatitis, dyspepsia, hepatic impairment, myocardial dystrophy, depigmentation of hair, retinopathy

	Tetracyclinum
	+
	+
	––
	Dyspepsia, dysbacteriosis, allergic reacrion


Antiprotozoal drugs

	Drugs
	Therapeutic uses
	Adverse reactions

	
	Giardiasis
	Trichomonoasis
	Toxoplasmosis
	Balantidiasis
	Lieshmaniasis
	

	
	
	
	
	
	Cutaneous
	Visceral
	

	Metronidazolum
	+
	+
	––
	––
	+
	––
	Dyspepsia, itches, headache

	Tinidazole
	+
	+
	––
	––
	––
	––
	

	Nitazolum
	––
	+
	––
	––
	––
	––
	Nausea, headache, polyuria

	Trichomonacidum
	––
	+
	––
	––
	––
	––
	Irritation of mucous

	Acrichinum
	+
	––
	––
	––
	+
	––
	Yellow coloring of skin

	Aminochinolum
	+
	––
	+
	––
	+
	––
	Nausea, headache, noises in the ears, asthenia

	Pyrimethamin 
(Chloridinum)
	––
	––
	+
	––
	––
	––
	Dyspepsia, stomatitis, retinopathy, headache

	Furazolidonum
	+
	+
	––
	––
	––
	––
	Dyspepsia, skin allergy

	Sulfanilamides
	––
	––
	+
	––
	––
	––
	Allergy, dyspepsia, leucopenia, crystalluria

	Chiniofonum
	––
	–
	––
	+
	––
	––
	Optic neuritis, poor vision, renal, hepatic impairment

	Tetracyclinum
	––
	–
	––
	+
	+
	––
	Dysbacteriosis, hepatic and renal impairment, allergic reacrions

	Monomycinum
	––
	–
	––
	+
	+
	––
	Acoustic nerve impairment, renal and hepatic impairment, dyspepsia

	Natrii stibogluconas

(Solusurminum)
	––
	––
	––
	––
	––
	+
	Asthenia, anaemia, hepatitis


Antimalarials are drugs therapeutically effective against Plasmodium that cause human malaria. They are used for prophylaxis, treatment and prevention of replases of malaria.
Classification
I.
Blood schizonticide
1. Chingaminum (Chloroquine)
2. Chininum
3. Acrichinum
4. Chloridinum (Pyrimethamin)
II.
Tissue schizonticide
1. Chloridinum (Pyrimethamin)

2. Primaquin

III.
Gametocidal (Sporontocides)

1. Chloridinum (Pyrimethamin)

2. Primaquin
3. Chinocidum

Mechanism of action: cause damage, mediated by accumulated haeme (interfering with unique enzyme in the erythrocytes), decrease DNA synthesis (disrupt the tertiary structure of the nucleic acid in the parasite) (Chingaminum, Chininum, Acrichinum); inhibition of dihydrofolate reductase of Plasmodium (Chloridinum); intermediates are believed to act as oxidants that are responsible for the schizonticidal action as well as for haemolysis and methaemoglobinaemia encountered as toxicities (Primaquin). 

Clinical uses: chemoprophylaxis and treatment of malaria (Blood schizonticide); malaria prophylaxis, eradication of liver stage (Tissue schizonticide); affects paraerythrocytic forms and gametes of all Plasmodium species. Prevents attacks of 3 and 4-days malaria; prophylaxis of tropical malaria (Gametocidal). 
Side effects: rashes, pruritus, dyspepsia, bone marrow suppression, dizziness, heartaches, retinopathy, haemolytic anaemia. 

Antihelmintic drugs are drugs that either kill or expel infesting helminths (nematodes, trematodes and cestodes).

Classification

I.
Chemotherapy of nematodes
1. Levamisolum
2. Piperazinum

3. Naphthamonum

4. Pyrantel

5. Mebendazole (Vermox)
II.
Chemotherapy of cestodes
1. Praziquantel

2. Phenasalum

3. Aminoacrichinum
II.
Chemotherapy of out-intestinal helminthiasis
1. Ivermectin

2. Mebendazole

3. Praziquantel
4. Hexachlor-xylol (Chloxylum)

5. Stibii et Natrii tartras

Mechanism of action: inhibits succinic dehydrogenase, thus disturbs bioenergetic processes in helminths, increases immunity (Levamisolum); causes paralysis of helminths musculature (Piperazinum); cause contracture of parasites musculature, thus promote their removal from intestine (Naphthamonum, Pyrantel); selective impairs cytoplasmic micritubules in helminths, decreases glucose assimilation and ATP production (Mebendazole); disturbs calcium metabolism, resulting in helminths paralysis (Praziquantel, Phenasalum, Aminoacrichinum). Oppresses GABA action, resulting in helminths paralysis (Ivermectin). Causes destruction of nucleoproteins in cells of intestina; eprthelium and parenchyma of trematodes in liver, oppresses carbohydrate metabolism, paralyzes musculature of helminths (Hexachlorxylol); causes oppression of enzymatic systems in helminths (Stibii et Natrii tartras). 
Clinical uses
	Helminthosis

Drugs
	Ascariasis
	Strongyloidiasis
	Ankylostromiasis
	Enterobiasis
	Trichocephaliasis
	Teniasis
	Taeniarhynchus
	Hymenolepis nana
	Diphyllobothriasis
	Cysticercosis
	Onchocerciasis
	Hepatic helminthiasis
	Opisthorchiasis

	Levamisolum
	+
	+
	+
	
	
	
	
	
	
	
	
	
	

	Piperazinum
	+
	
	
	+
	
	
	
	
	
	
	
	
	

	Naphthamonum
	+
	+
	+
	+
	+
	
	
	
	
	
	
	
	

	Pyrantel
	+
	
	+
	+
	+
	
	
	
	
	
	
	
	

	Mebendazole 
	+
	
	+
	+
	+
	+
	
	
	
	
	
	
	

	Praziquantel
	
	
	
	
	
	+
	+
	+
	+
	+
	
	
	

	Phenasalum
	
	
	
	
	
	
	+
	+
	+
	
	
	
	

	Aminoacrichinum
	
	
	
	
	
	
	
	+
	
	
	
	
	

	Ivermectin
	
	
	
	
	
	
	
	
	
	
	+
	
	

	Hexachlorxylol
	
	
	
	
	
	
	
	
	
	
	+
	+
	

	Stibii et Natrii tartras
	
	
	
	
	
	
	
	
	
	
	
	
	+


Side effects: headache, insomnia, dyspepsia, allergic reactions, fever, hypotension, itches, cough.
UNIT XIV

Pharmacology of anticancer agents. Preparations of acids, bases and salts. Glucose. Principles of acute poisoning treatment. Radioprotectors

Topic 5. ANTICANCER AGENTS. PREPARATIONS OF ACIDS, BASES AND SALTS. PRINCIPLES OF ACUTE POISONING TREATMENT. RADIOPROTECTORS
Lesson 6. Anticancer agents. Preparations of acids, bases and salts. Glucose. Radioprotectors
Cancer is one of the major causes of death in the world. It is a disease characterized by disturbances of mechanisms controlling cell proliferation and differentiation. Four characteristics distinguish cancer cells from normal cells: uncontrolled proliferation, loss of function (lack of differentiation), invasiveness, metastasis.

Anticancer are drugs which cause regression and either kill cancer cells or prevent their growth, they can arrest o tumor progression. 
Classification

I.
Alkylating agents
1. Chlorethylaminouracil (Dopanim)

2. Sarcolysinum

3. Cyclophosphanum
4. Chlorbutinum

5. Thiophosphoamidum

6. Myelosanum
7. Nitrosomethylurea

II.
Antimetabolites
1. Methotrexatum

2. Mercaptopurinum

3. Phthoruracilum

4. Furflucil (Phthorafurum)

III.
Other antineoplastic drugs
1. Prospidium chloride
2. Procarbazine hydrochloride

3. Cisplatine

IV.
Antibiotics

1. Dactynomycinum

2. Olivomycinum
3. Rubomycini hydrochloridum

4. Bleomycini hydrochloridum
5. Doxorubicin

6. Carminomycinum

V.
Vinca derivatives, alkaloids
1. Colchaminum

2. Vinblastinum

3. Vincristine

4. Podophyllinum

5. Etoposide

VI.
Enzymatic drugs

1. L-Asparaginase
VII.
Steroid hormones and their antagonists
1. Androgens

· Prolotestonum

2. Estrogens

· Phosphestrol
· Conjugated estrogens

3. Progestins
· Medroxyprogesterone acetate
4. Antiestrogens
· Tamoxifen

5. Antiandrogens

· Flutamide

6. Glucocorticoids

· Prednisolone

7. Steroidal hormone antagonists

· Danazol
Mechanism of action: form active carbon-ion, which acts by damaging DNA, thus interfering with cell replication (Alkylating agents). Incorporated into new nuclear material or combine irreversibly with vital cellular enzymes, preventing normal cellular division (Antimetabolites). Penetrate cells, interact with DNA, resulting in its dysfunctions (Prospidium, Procarbazine, Cisplatine); oppress synthesis of nucleic asids (Antibiotics); block mitosis on the metaphase stage (Vinca derivatives, alkaloids); depress division of tumor cells (hormones and their antagonists).
Side effects: leucopenia, thrombocytopenia, anaemia, thrombophlebitis, amenorrhoea, potency disturbances, nausea, vomiting, hepatic impairment, dyspepsia, neurological disturbances, constipation, alopecia.

Clinical uses
	Localization

Drugs
	Skin cancer
	Testicle cancer
	Breast cancer
	Chronic leucosis
	Lymphogranulomatosis
	Acute leucosis
	Chorionepithelioma
	Stomach cancer
	Pancreas cancer
	Larynx cancer

	Chlorethylaminouracil
	+
	+
	+
	+
	+
	
	
	
	
	

	Sarcolysinum
	+
	+
	+
	+
	+
	
	
	
	
	

	Cyclophosphanum
	+
	+
	+
	+
	+
	
	
	
	
	

	Chlorbutinum
	+
	+
	+
	+
	+
	
	
	
	
	

	Thiophosphoamidum
	+
	+
	+
	+
	+
	
	
	
	
	

	Myelosanum
	+
	+
	+
	+
	+
	
	
	
	
	

	Nitrosomethylurea
	+
	+
	+
	+
	+
	
	
	
	
	

	Methotrexatum
	
	
	+
	
	
	+
	+
	
	
	

	Mercaptopurinum
	
	
	
	
	
	+
	+
	
	
	

	Phthoruracilum
	
	
	
	
	
	
	+
	+
	+
	

	Prospidium 
	
	
	
	
	
	
	
	
	
	+

	Cisplatine
	
	+
	
	
	
	
	
	
	
	

	Dactynomycinum
	
	
	
	
	+
	
	+
	
	
	

	Carminomycinum
	
	
	+
	
	
	
	
	
	
	

	Colchaminum
	+
	
	
	
	
	
	
	
	+
	

	Vinblastinum
	+
	
	
	
	
	
	
	
	
	

	Steroid hormones and their antagonists
	
	+
	+
	+
	+
	+
	
	
	
	


Drugs influencing on fluid-electrolyte and acid-base balance are agents used in prevention and treatment of several commonly disorders fluid volume, electrolyte concentration and acid-base balance, result normalization of homeostasis.
1. Sodium Amount 130.0-170.0 μmol/L

2. Potassium Amount 4.0-6.0 μmol/L

3. Calcium Amount 2.27-2.75 μmol/L

4. Magnesium Amount 3.0 μmol/L

Mechanism of action: extracellular ion, takes part in polarization and depolarization processes of cell membranes and neurotransmission, provides constant osmotic pressure (Na+). Intracellular ion takes part in polarization-depolarization processes of cell membranes, in myocardial activity, blood coagulation, provides smooth and striped muscle contraction and neurotransmission; included in stomach and intestinal juice (K+). Activates phosphate systems, forms bone tissue, activates actomyosin in smooth and skeletal muscles, stimulates catecholamines release from sympathetic nerve endings (Ca2+). Intra-cell ion, activates membrane Na+/K+-ATPase, which takes part in Na+ and K+ transport, depresses catecholamines release from sympathetic nerve endings (Mg2+).
Clinical uses: dehydration (vomiting, diarrhoea, haemorrhage), forced diuresis, to dissolve other drugs (isotonic solution of Na+); locally in purulent processes, I.V. in hyponatraemia (hypertonic solution of Na+); in intoxication by diuretics, glucocorticoids; arrhythmias, uncontrollable vomiting, diarrhoea (K+); hypocalcaemia, hyperkalaemia, hypermagnesaemia, osteomalacia, tetanus, spasmophilia, rachitis, osteoporosis, pregnancy, fracture treatment, prolonged immobilization, bleedings, to increase blood coagulation, allergic reactions (Ca2+); hypertension crises, convulsions, pregnancy eclampsia, intestinal paresis (MgSo4).
Drugs for transfusion therapy are agents which decrease intoxication effects, normalize haemodynamic and acid-base balance, improve rheological blood features. They are used to treat collapse, shock, metabolic acidosis, deintoxication infusion therapy, acute haemorrhage and parenteral nutrition.
Classification

I.
Plasma substitites
1. Albuminum

2. Polyglucinum

3. Rheopolyglucinum

4. Dextran 40

5. Gelatinolum

II.
Rehydration and deintoxication drugs
1. Glucosum
2. Fructosum

3. Neohaemodesum

4. Natrii chloridum

5. Disolum

6. Lactosolum

III.
Drugs for acidosis correction
1. Trisaminum

2. Natrii hydrocarbonas
3. Sodium lactas

IV.
Drugs for parenteral nutrition
1. Aminocrovinum

2. Lipofundinum

3. Aminotrophum

Clinical uses: collapse, shock, deintoxication infusion therapy, acute haemorrhage (Plasma substitites, Glucosum, Fructosum, Neohaemodesum, Natrii chloridum); parenteral nutrition protein loss after surgeries and burns, dehydration with any genesis. 
Lesson 7. Principles of acute poisoning treatment
Antidotes are drugs that counteract the effects of a poison. 
Classification

I.
Drugs for acute and chronic poisoning with phosphoorganic compounds treatment
1. Alloximum
2. Dipiroximum

3. Isonitrosin hydrochloride

II.
Drugs for overdosage of narcotic analgetics treatment
1. Nalorphini hydrochloridum
2. Naloxone hydrochloride

III.
Drugs for acute and chronic poisonings with heavy and rare earth elements treatment
1. Pentacinum
2. Tetacin-calcium (Calcium disodium)

3. Penicillaminum
4. Deferoxaminum

IV.
Drugs for treatment of acute and chronic poisoning with metals which are thiol poisons
1. Unithiolum
2. Natrii thiosulfas
V.
Overdosage of heparin

1. Protamini sulfas

Mechanisms of action: reactivate enzymatic activity of acetylcholine esterase that leads to disturbances in chemical binding between enzyme and toxic compound (drugs for acute and chronic poisoning with phosphoorganic compounds treatment); block opioid receptors and replace opioids from binding with them (drugs for overdosage of narcotic analgetics treatment); form stable, nondissociating complexes with bivalent and trivalent metals; replace ions only of metals which are more stable than complexes (lead, thorium) (drugs for acute and chronic poisonings with heavy and rare earth elements treatment); active sulfhydryl groups are bounds with thiol poisons, those are in blood and tissues and are forming nontoxic complexes, excreted with urine (drugs for treatment of acute and chronic poisoning with metals which are thiol poisons); inactivates heparin by electrostatic interaction with it (possesses positive charge), and forms non-soluble complex (Protamini sulfas). 
Clinical uses: acute and chronic poisoning with phosphoorganic compounds (Chlorophos, Carbophos) (drugs for acute and chronic poisoning with phosphoorganic compounds treatment); overdosage of narcotic analgesics, alcohol coma (Nalorphini hydrochloridum, Naloxone hydrochloride); acute and chronic poisonings with lead, cadmium, cobalt, mercury, uranium, yttrium (Calcium disodium, Penicillaminum, Deferoxaminum); poisoning with radioactive elements (Pentacinum); acute and chronic poisonings with arsenic, mercury, chromium, bismuth (Unithiolum, Natrii thiosulfas); for neutralization of excessive exogenous heparin action (Protamini sulfas). 
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