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Introduction
Clinical Pharmacology has an important place in medical training, since it equips the methodology of pharmacotherapy.

These guidelines drawn up according to the working program of clinical pharmacology for students of the 5th course of the stomatological faculty.

Each methodological manual outlined - purpose class, the list of necessary knowledge and skills arising from the characteristics of the qualification of the medical school graduate. Along with this is a checklist for self-knowledge, self-development skills.

The results of independent work should be reflected in training protocols, refereed, parsed and evaluated by the teacher. In addition to methodological manuals are situational tasks, tests, references.

Methodical manuals are designed to help stomatological faculty students in mastering the software requirements for clinical pharmacology.
THEME 1.
THE OBJECT AND PURPOSE OF CLINICAL PHARMACOLOGY. MAIN THESIS OF PHARMACOKINETICS AND PHARMACODYNAMICS

1. Hours – 2

2. Material and methodological support for the topic.

· set of "conceptual" tests (20)

· histories, case studies (3)

· tests from the database of "Step 2" (20)

  3. Topic’s rationale. The list of drugs, that are used in dentistry is constantly increasing. In their practice dentist should consider that the patient may have related somatic diseases, and that he can already receive appropriate medical treatment. This requires knowledge of drugs, their selection and optimal management.
Clinical pharmacology (CP)– science that studies all aspects of the interaction between drugs and humans (WHO). 

Unlike pharmacotherapy, which studies the treatment of certain diseases, clinical pharmacology focuses on the use of drugs in the treatment of a specific patient.

Sections of CP: clinical pharmacodynamics, clinical pharmacokinetics, drug interactions, unwanted side effects of drugs, clinical pharmacogenetics etc.

Recently the following areas are actively developing: farmacoepidemiology; pharmacoeconomics etc.

International Nonproprietary Name (INN) — name of the drug, adopted by the World Health Organization (WHO).
Pharmacodynamics – section of Pharmacology, studying the effects of drugs or "how drugs act on the human body."

Table 1 Basic concepts of clinical pharmacodynamic

	Types of drug action
	The mechanism of action of drugs
	Factors that affect the degree and speed of action of drugs

	1. Local

2. Basal

3.Selective, nonselective, reversible, irreversible

4. Main

5. Side


	1. On specific receptors

2. On specific enzymes

3. Physico-chemical effect on cell membranes

4. Direct chemical action with metabolites of the cells
	1. On the part of the drug

1. chemical properties

2. Physical-chemical properties

3. The aggregate state

4. The dosage form

5. The dose and route of administration

6. The duration of withdrawal

7. combination with other drugs

2. From the environment
· t, humidity, atm. pressure

· daily regimen

3. From the state body:
· Species sensitivity

· Individual sensitivity

· Sex, age, weight

· Pathological background

· Related diseases

· Food features


Biophase ‑ area of direct interaction of the drug with the receptor or tissue structure (eg, cell membrane, mitochondrial or lysosomal membrane).

Dose - the amount of a drug to be administered. There are single, daily dose and course. The single dose is usually prescribed for emergency intervention in the functioning of the organism. The effect of these drugs usually manifests itself quite quickly. The daily doses usually are prescribed for drugs that have cumulative effect. This daily dose can be divided into several stages. The course doses are usually prescribed for drugs with delayed therapeutic effect. For some drugs of this type empirically chosen regimen should be provided, determining the amount of drug that should be administered on a particular day of therapy.

Drugs are studied on healthy volunteers to determine the minimum therapeutic and minimum toxic dose. The minimum therapeutic dose is the minimum number of drug that must be administered for therapeutic effect. The minimum toxic dose is the minimum number of drug at which the development of undesirable or toxic side effects may begin. The range between the minimum toxic dose and the therapeutic is called therapeutic range. The wider therapeutic range, the lower the probability of complications when using this drug substance.


Table 2

Groups of drugs with broad and narrow therapeutic range

	Drug groups with a wide therapeutic range
	Drug groups with a narrow therapeutic range

	Antacids

Most antibiotics

Hepatoprotectors

Hydrophilic cardiac glycosides

Dermatological drug

Diuretics

Local anesthetics

Most non-steroidal anti-inflammatory drugs

Enveloping drugs

Regulators of intestinal motility

Laxatives, drugs for diarrhea
	Antiarrhythmic agents (including quinidine, procainamide, digoxin)

Anticoagulants and other drugs that affect blood clotting (including acetylsalicylic acid)

aminoglycoside antibiotics

Hormones and their synthetic analogues

Immunomodulators, immunosuppressants

Anticonvulsants (phenytoin, carbamazepine, etc.)

Appetite regulators

Means for anesthesia

Cardiac glycosides

Neuroleptic drugs

Breathing stimulants

Surfactant

Cytostatic drugs


Pharmacokinetics - is the study of drug absorption, distribution, metabolism and excretion (ADME) – ‘what the body does to the drug’. Understanding pharmacokinetic principles, combined with specific information regarding an individual drug and patient, underlies the individualized optimal use of the drug (e.g. choice of drug, route of administration, dose and dosing interval). Pharmacokinetic modelling is based on drastically simplifying assumptions; but even so, it can be mathematically cumbersome, sadly rendering this important area unintelligible to many clinicians. In this chapter, we introduce the basic concepts by considering three clinical dosing situations: • constant-rate intravenous infusion; • bolus-dose injection; • repeated dosing. Bulk flow in the bloodstream is rapid, as is diffusion over short distances after drugs have penetrated phospholipid membranes, so the rate-limiting step in drug distribution is usually penetration of these membrane barriers. Permeability is determined mainly by the lipid solubility of the drug, polar watersoluble drugs being transferred slowly, whereas lipid-soluble, non-polar drugs diffuse rapidly across lipid-rich membranes. In addition, some drugs are actively transported by specific carriers. The simplest pharmacokinetic model treats the body as a well-stirred single compartment in which an administered drug distributes instantaneously, and from which it is eliminated. Many drugs are eliminated at a rate proportional to their concentration – ‘first-order’ elimination. A single (one)- compartment model with first-order elimination often approximates the clinical situation surprisingly well once absorption and distribution have occurred. We start by considering this, and then describe some important deviations from it. 

Key points
• Pharmacokinetics deals with how drugs are handled by the body, and includes drug absorption, distribution, metabolism and excretion.
• Clearance (Cl) is the volume of fluid (usually plasma) from which a drug is totally removed (by metabolism excretion) per unit time.
• During constant i.v. infusion, the plasma drug concentration rises to a steady state (C SS) determined by the administration rate (A) and clearance (CSS  A/Cl).
• The rate at which CSS is approached, as well as the rate of decline in plasma concentration when infusion is stopped are determined by the half-life (t1/2).
• The volume of distribution (Vd) is an apparent volume that relates dose (D) to plasma concentration (C ): it is ‘as if’ dose D mg was dissolved in Vd L to give a concentration of C mg/L.
• The loading dose is Cp  Vd where Cp is the desired plasma concentration.
• The maintenance dose  CSS  Cl, where CSS is the steady-state concentration.
The distribution of drugs in the body can be even and uneven. Most drugs in the body is distributed evenly. Some drugs penetrate only through the endothelium of the capillaries and therefore are distributed in the intercellular fluid more easily to penetrate the cytoplasmic membrane and are distributed throughout the body. Most drugs primarily get into the organs and tissues that are heavily supplied with blood (liver, kidney, brain). Income of the drug in other organs, muscles, skin and fatty tissue is slower.

Free fraction - that part of the substance that is dissolved in the aqueous phase of plasma.
Binded fraction — part of a substance which is a complex with plasma enzymes (mainly albumin) and blood cells. This fraction is a kind of intravascular depot from which the substance is gradually released and becomes a free fraction. Only unbound substances can diffuse into the tissue and affect receptors. 

Medicinal substances can compete with each other for binding with plasma proteins. Thus, if the patient receives indirect anticoagulant, when you administer (for example, in the treatment of joint inflammation) salicylates or phenylbutazone the level of free fraction of anticoagulant in plasma can significantly increase due to its ejection with salicylates (phenylbutazone) out of enzyme complexes. The result is a risk of bleeding.

Metabolism (biotransformation) ‑ general concept that reflects the changes (physical, chemical, biochemical) that drugs are exposed to in the body. The result of biotransformation is reduced solubility in fats of drugs and increased water solubility and pharmacological activity changes.

Why is drug biotransformation necessary? Renal excretion plays a pivotal role in terminating the biologic activity of some drugs, particularly those that have small molecular volumes or possess polar characteristics, such as functional groups that are fully ionized at physiologic pH. However, many drugs do not possess such physicochemical properties. Pharmacologically active organic molecules tend to be lipophilic and remain unionized or only partially ionized at physiologic pH;
these are readily reabsorbed from the glomerular filtrate in the nephron. Certain lipophilic compounds are often strongly bound to plasma proteins and may not be readily filtered at the glomerulus. Consequently, most drugs would have a prolonged duration of action if termination of their action depended solely on renal excretion. An alternative process that can lead to the termination or alteration of biologic activity is metabolism. In general, lipophilic xenobiotics are transformed to more polar and hence more readily excreted products. The role that metabolism plays in the inactivation of lipid-soluble drugs can be quite dramatic. For example, lipophilic barbiturates such as thiopental and pentobarbital would have extremely long half-lives if it were not for their metabolic conversion to more water-soluble compounds. Metabolic products are often less pharmacodynamically active than the parent drug and may even be inactive. However, some biotransformation products have enhanced activity or toxic properties. It is noteworthy that the synthesis of endogenous substrates such as steroid hormones, cholesterol, active vitamin D congeners, and bile acids involves many pathways catalyzed by enzymes associated with the metabolism of xenobiotics. Finally, drug-metabolizing enzymes have been exploited in the design of pharmacologically inactive prodrugs that are converted to active molecules in the body.
        The role of biotransformation in drug disposition
Most metabolic biotransformations occur at some point between absorption of the drug into the general circulation and its renal elimination. A few transformations occur in the intestinal lumen or intestinal wall. In general, all of these reactions can be assigned to one of two major categories called phase I and phase II reactions (see upper Figure). Phase I reactions usually convert the parent drug to a more polar metabolite by introducing or unmasking a functional group (−OH, −NH2, −SH). Often these metabolites are inactive,
although in some instances activity is only modified or even enhanced. If phase I metabolites are sufficiently polar, they may be readily excreted. However, many phase I products are not eliminated rapidly and undergo a subsequent reaction in which an endogenous substrate such as glucuronic acid, sulfuric acid, acetic acid, or an amino acid combines with the newly incorporated functional group to form a highly polar conjugate. Such conjugation or synthetic reactions are the hallmarks of phase II metabolism. A great variety of drugs undergo these sequential biotransformation reactions, although in some instances the parent drug may already possess a functional group that may form a onjugate directly. For example, the hydrazide moiety of isoniazid is known to form an N-acetyl conjugate in a phase II reaction. This conjugate is then a substrate for a phase I type reaction, namely, hydrolysis to isonicotinic acid (see lower Figure). Thus, phase II reactions may actually precede phase I reactions. 
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In the oxidation-reduction process, two microsomal enzymes play a key role. The first of these is a flavoprotein, NADPHcytochrome P450 oxidoreductase (POR). One mole of this enzyme contains 1 mol each of flavin mononucleotide (FMN) and flavin adenine dinucleotide (FAD). The second microsomal enzyme is a hemoprotein called cytochrome P450, which serves as the terminal oxidase. In fact, the microsomal membrane harbors multiple forms of this hemoprotein, and this multiplicity is increased by repeated administration of or exposure to exogenous chemicals. The name cytochrome P450 (abbreviated as P450 or CYP) is derived from the spectral properties of this hemoprotein. In its reduced (ferrous) form, it binds carbon monoxide to give a complex that absorbs light maximally at 450 nm. The relative abundance of P450s, compared with that of the reductase in the liver, contributes to making P450 heme reduction a rate-limiting step in hepatic drug oxidations.


Figure. Human liver P450s (CYPs), and some of the drugs metabolized (substrates), inducers, and selective inhibitors.
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Pharmacogenomics (or pharmacogenetics) is the study of the genetic variations that cause differences in drug response among individuals or populations. Future clinicians may screen every patient for a variety of such differences before prescribing a drug. It has been known for centuries that certain diseases are inherited, and we now understand that individuals with such diseases have a heritable abnormality in their DNA. During the last 10 years, the genomes of humans, mice, and many other organisms have been decoded in considerable detail. This has opened the door to a remarkable range of new approaches to research and treatment. It is now possible in the case of some inherited diseases to define exactly which DNA base pairs are anomalous and in which chromosome they appear. In a small number of animal models of such diseases, it has been possible to correct the abnormality by gene therapy, ie, insertion of an appropriate “healthy” gene into somatic cells. Human somatic cell gene therapy has been attempted, but the technical difficulties are great.

Studies of a newly discovered receptor or endogenous ligand are often confounded by incomplete knowledge of the exact role of that receptor or ligand. One of the most powerful of the new genetic techniques is the ability to breed animals (usually mice) in which the gene for the receptor or its endogenous ligand has been “knocked out,” ie, mutated so that the gene product is absent or nonfunctional. Homozygous knockout mice usually have complete suppression of that function, whereas heterozygous animals usually have partial suppression. Observation of the behavior, biochemistry, and physiology of the knockout mice often defines the role of the missing gene product very clearly. When the products of a particular gene are so essential that even heterozygotes do not survive to birth, it is sometimes possible to breed “knockdown” versions with only limited suppression of function. Conversely, “knockin” mice, which overexpress certain proteins of interest, have been bred. 

Some patients respond to certain drugs with greater than usual sensitivity to standard doses. It is now clear that such increased sensitivity is often due to a very small genetic modification that results in decreased activity of a particular enzyme responsible for eliminating that drug.

Drug therapy in pregnancy

Pharmacokinetics
Most drugs taken by pregnant women can cross the placenta and expose the developing embryo and fetus to their pharmacologic and teratogenic effects. Critical factors affecting placental drug transfer and drug effects on the fetus include the following: (1) the physicochemical properties of the drug; (2) the rate at which the drug crosses the placenta and the amount of drug reaching the fetus; (3) the duration of exposure to the drug; (4) distribution characteristics in different fetal tissues; (5) the stage of placental and fetal development at the time of exposure to the drug; and (6) the effects of drugs used in combination.
         A. Lipid Solubility

As is true also of other biologic membranes, drug passage across the placenta is dependent on lipid solubility and the degree of drug ionization. Lipophilic drugs tend to diffuse readily across the placenta and enter the fetal circulation. For example, thiopental, a drug commonly used for cesarean sections, crosses the placenta almost immediately and can produce sedation or apnea in the newborn infant. Highly ionized drugs such as succinylcholine and tubocurarine, also used for cesarean sections, cross the placenta slowly and achieve very low concentrations in the fetus. Impermeability of the placenta to polar compounds is relative rather than absolute. If high enough maternal-fetal concentration gradients are achieved, polar compounds cross the placenta in measurable amounts. Salicylate, which is almost completely ionized at physiologic pH, crosses the placenta rapidly. This occurs because the small amount of salicylate that is not ionized is highly lipid-soluble.
B. Molecular Size and pH

The molecular weight of the drug also influences the rate of transfer and the amount of drug transferred across the placenta. Drugs with molecular weights of 250–500 can cross the placenta easily, depending upon their lipid solubility and degree of ionization; those with molecular weights of 500–1000 cross the placenta with more difficulty; and those with molecular weights greater than 1000 cross very poorly. An important clinical application of this property is the choice of heparin as an anticoagulant in pregnant women. Because it is a very large (and polar) molecule, heparin is unable to cross the placenta. Unlike warfarin, which is teratogenic and should be avoided during the first trimester and even beyond (as the brain continues to develop), heparin may be safely given to pregnant women who need anticoagulation. Yet the placenta contains drug transporters, which can carry larger molecules to the fetus. For example, a variety of maternal antibodies cross the placenta and may cause fetal morbidity, as in Rh incompatibility. Because maternal blood has a pH of 7.4 and that of the fetal blood is 7.3, weakly basic drugs with pKa above 7.4 will be more ionized in the fetal compartment, leading to ion trapping and, hence, to higher fetal levels. 

C. Placental Transporters 

During the last decade, many drug transporters have been identified in the placenta, with increasing recognition of their effects on drug transfer to the fetus. For example, the P-glycoprotein transporter encoded by the MDR1 gene pumps back into the maternal circulation a variety of drugs, including cancer drugs (eg, vinblastine, doxorubicin) and other agents. Similarly, viral protease inhibitors, which are substrates of P-glycoprotein, achieve only low fetal concentrations—an effect that may increase the risk of vertical HIV infection from the mother to the fetus. The hypoglycemic drug glyburide shows much lower concentrations in the fetus as compared to the mother. Recent work has documented that this agent is effluxed from the fetal circulation by the BCRP transporter as well as by the MRP3 transporter located in the placental brush border membrane.

D. Protein Binding 

The degree to which a drug is bound to plasma proteins (particularly albumin) may also affect the rate of transfer and the amount transferred. However, if a compound is very lipid-soluble (eg, some anesthetic gases), it will not be affected greatly by protein binding. Transfer of these more lipid-soluble drugs and their overall rates of equilibration are more dependent on (and proportionate to) placental blood flow. This is because very lipid-soluble drugs diffuse across placental membranes so rapidly that their overall rates of equilibration do not depend on the free drug concentrations becoming equal on both sides. If a drug is poorly lipidsoluble and is ionized, its transfer is slow and will probably be impeded by its binding to maternal plasma proteins. Differential protein binding is also important since some drugs exhibit greater protein binding in maternal plasma than in fetal plasma because of a lower binding affinity of fetal proteins. This has been shown for sulfonamides, barbiturates, phenytoin, and local anesthetic agents. In addition, very high maternal protein binding of glyburide (> 98.8%) also contributes to lower fetal levels as compared to maternal concentrations, as mentioned above. 

E. Placental and Fetal Drug Metabolism
Two mechanisms help protect the fetus from drugs in the maternal circulation: (1) The placenta itself plays a role both as a semipermeable barrier and as a site of metabolism of some drugs passing through it. Several different types of aromatic oxidation reactions (eg, hydroxylation, N-dealkylation, demethylation) have been shown to occur in placental tissue. Pentobarbital is oxidized in this way. Conversely, it is possible that the metabolic capacity of the placenta may lead to creation of toxic metabolites, and the placenta may therefore augment toxicity (eg, ethanol, benzpyrenes). (2) Drugs that have crossed the placenta enter the fetal circulation via the umbilical vein. Approximately 40–60% of umbilical venous blood flow enters the fetal liver; the remainder bypasses the liver and enters the general fetal circulation. A drug that enters the liver may be partially metabolized there before it enters the fetal circulation. In addition, a large proportion of drug present in the umbilical artery (returning to the placenta) may be shunted through the placenta back to the umbilical vein and into the liver again. It should be noted that metabolites of some drugs may be more active than the parent compound and may affect the fetus adversely. 

Pharmacodynamics

A. Maternal Drug Actions. The effects of drugs on the reproductive tissues (breast, uterus, etc) of the pregnant woman are sometimes altered by the endocrine environment appropriate for the stage of pregnancy. Drug effects on other maternal tissues (heart, lungs, kidneys, central nervous system, etc) are not changed significantly by pregnancy, although the physiologic context (cardiac output, renal blood flow, etc) may be altered, requiring the use of drugs that are not needed by the same woman when she is not pregnant. For example, cardiac glycosides and diuretics may be needed for heart failure precipitated by the increased cardiac workload of pregnancy, or insulin may be required for control of blood glucose in pregnancy-induced diabetes. 

B. Therapeutic Drug Actions in the Fetus 

Fetal therapeutics is an emerging area in perinatal pharmacology. This involves drug administration to the pregnant woman with the fetus as the target of the drug. At present, corticosteroids are used to stimulate fetal lung maturation when preterm birth is expected. Phenobarbital, when given to pregnant women near term, can induce fetal hepatic enzymes responsible for the glucuronidation of bilirubin, and the incidence of jaundice is lower in newborns when mothers are given phenobarbital than when phenobarbital is not used. Before phototherapy became the preferred mode of therapy for neonatal indirect hyperbilirubinemia, phenobarbital was used for this indication. Administration of phenobarbital to the mother was suggested recently as a means of decreasing the risk of intracranial bleeding in preterm infants. However, large randomized studies failed to confirm this effect. Antiarrhythmic drugs have also been given to mothers for treatment of fetal cardiac arrhythmias. Although their efficacy has not yet been established by controlled studies, digoxin, flecainide, procainamide, verapamil, and other antiarrhythmic agents have been shown to be effective in case series. During the last two decades it has been shown that maternal use of zidovudine decreases by two thirds transmission of HIV from the mother to the fetus, and use of combinations of three antiretroviral agents can eliminate fetal infection almost entirely 

C. Predictable Toxic Drug Actions in the Fetus
Chronic use of opioids by the mother may produce dependence in the fetus and newborn. This dependence may be manifested after delivery as a neonatal withdrawal syndrome. A less well understood fetal drug toxicity is caused by the use of angiotensinconverting enzyme inhibitors during pregnancy. These drugs can result in significant and irreversible renal damage in the fetus and are therefore contraindicated in pregnant women. Adverse effects may also be delayed, as in the case of female fetuses exposed to diethylstilbestrol, who may be at increased risk for adenocarcinoma of the vagina after puberty. 

D. Teratogenic Drug Actions
A single intrauterine exposure to a drug can affect the fetal structures undergoing rapid development at the time of exposure. Thalidomide is an example of a drug that may profoundly affect the development of the limbs after only brief exposure. This exposure, however, must be at a critical time in the development of the limbs. The thalidomide phocomelia risk occurs during the fourth through the seventh weeks of gestation because it is during this time that the arms and legs develop.

Evidence-based medicine.

EBM is an approach to medical practice intended to optimize decision-making by emphasizing the use of evidence from well designed and conducted research. Although all medicine based on science has some degree of empiricalsupport, EBM goes further, classifying evidence by its epistemologic strength and requiring that only the strongest types (coming from meta-analyses, systematic reviews, and randomized controlled trials) can yield strong recommendations; weaker types (such as from case-control studies) can yield only weak recommendations. The term was originally used to describe an approach to teaching the practice of medicine and improving decisions by individual physicians about individual patients. Use of the term rapidly expanded to include a previously described approach that emphasized the use of evidence in the design of guidelines and policies that apply to groups of patients and populations ("evidence-based practice policies").It has subsequently spread to describe an approach to decision making that is used at virtually every level of health care as well as other fields (evidence-based practice).
Whether applied to medical education, decisions about individuals, guidelines and policies applied to populations, or administration of health services in general, evidence-based medicine advocates that to the greatest extent possible, decisions and policies should be based on evidence, not just the beliefs of practitioners, experts, or administrators. It thus tries to assure that a clinician's opinion, which may be limited by knowledge gaps or biases, is supplemented with all available knowledge from the scientific literature so thatbest practice can be determined and applied. It promotes the use of formal, explicit methods to analyze evidence and makes it available to decision makers. It promotes programs to teach the methods to medical students, practitioners, and policy makers

Evidence quality can be assessed based on the source type (from meta-analyses and systematic reviews of triple-blind randomized clinical trials with concealment of allocation and no attrition at the top end, down to conventional wisdom at the bottom), as well as other factors including statistical validity, clinical relevance, currency, and peer-review acceptance. Evidence-based medicine categorizes different types of clinical evidence and rates or grades them according to the strength of their freedom from the various biases that beset medical research. For example, the strongest evidence for therapeutic interventions is provided by systematic review of randomized, triple-blind, placebo-controlled trials with allocation concealment and complete follow-up involving a homogeneous patient population and medical condition. In contrast, patient testimonials, case reports, and even expert opinion (however some critics have argued that expert opinion "does not belong in the rankings of the quality of empirical evidence because it does not represent a form of empirical evidence" and continue that "expert opinion would seem to be a separate, complex type of knowledge that would not fit into hierarchies otherwise limited to empirical evidence alone.") have little value as proof because of the placebo effect, the biases inherent in observation and reporting of cases, difficulties in ascertaining who is an expert and more.
Several organizations have developed grading systems for assessing the quality of evidence.  Here is an example:

· Level I: Evidence obtained from at least one properly designed randomized controlled trial.

· Level II-1: Evidence obtained from well-designed controlled trials without randomization.

· Level II-2: Evidence obtained from well-designed cohort or case-control analytic studies, preferably from more than one center or research group.

· Level II-3: Evidence obtained from multiple time series designs with or without the intervention. Dramatic results in uncontrolled trials might also be regarded as this type of evidence. 

Clinical trials.

Once a new drug is judged ready to be studied in humans, a Notice of Claimed Investigational Exemption for a New Drug (IND) must be filed with the FDA. The IND includes (1) information on the composition and source of the drug, (2) chemical and manufacturing information, (3) all data from animal studies, (4) proposed plans for clinical trials, (5) the names and credentials of physicians who will conduct the clinical trials, and (6) a compilation of the key data relevant to study of the drug in humans that has been made available to investigators and their institutional review boards. It often requires 4–6 years of clinical testing to accumulate and analyze all required data. Testing in humans is begun only after sufficient acute and subacute animal toxicity studies have been completed. Chronic safety testing in animals, including carcinogenicity studies, is usually done concurrently with clinical trials. In each of the three formal phases of clinical trials, volunteers or patients must be informed of the investigational status of the drug as well as the possible risks and must be allowed to decline or to consent to participate and receive the drug. These regulations are based on the ethical principles set forth in the Declaration of Helsinki (1966). In addition to the approval of the sponsoring organization and the FDA, an interdisciplinary institutional review board (IRB) at the facility where the clinical drug trial will be conducted must review and approve the scientific and ethical plans for testing in humans.

In phase 1, the effects of the drug as a function of dosage are established in a small number (20–100) of healthy volunteers. Although a goal is to find the maximum tolerated dose, the study is designed to prevent severe toxicity. If the drug is expected to have significant toxicity, as may be the case in cancer and AIDS therapy, volunteer patients with the disease are used in phase 1 rather than normal volunteers. Phase 1 trials are done to determine the probable limits of the safe clinical dosage range. These trials may be nonblind or “open”; that is, both the investigators and the subjects know what is being given. Alternatively, they may be “blinded” and placebo controlled. The choice of design depends on the drug, disease, goals of investigators, and ethical considerations. Many predictable toxicities are detected in this phase. Pharmacokinetic measurements of absorption, half-life, and metabolism are often done. Phase 1 studies are usually performed in research centers by specially trained clinical pharmacologists.

In phase 2, the drug is studied in patients with the target disease to determine its efficacy (“proof of concept”), and the doses to be used in any follow-on trials. A modest number of patients (100–200) are studied in detail. A single-blind design may be used, with an inert placebo medication and an established active drug (positive control) in addition to the investigational agent. Phase 2 trials are usually done in special clinical centers (eg, university hospitals). A broader range of toxicities may be detected in this phase. Phase 2 trials have the highest rate of drug failures, and only 25% of innovative drugs move on to phase 3.

In phase 3, the drug is evaluated in much larger numbers of patients with the target disease—usually thousands—to further establish and confirm safety and efficacy. Using information gathered in phases 1 and 2, phase 3 trials are designed to minimize errors caused by placebo effects, variable course of the disease, etc. Therefore, double-blind and crossover techniques are often used. Phase 3 trials are usually performed in settings similar to those anticipated for the ultimate use of the drug. Phase 3 studies can be difficult to design and execute and are usually expensive because of the large numbers of patients involved and the masses of data that must be collected and analyzed. The drug is formulated as intended for the market. The investigators are usually specialists in the disease being treated. Certain toxic effects, especially those caused by immunologic processes, may first become apparent in phase 3.

If phase 3 results meet expectations, application is made for permission to market the new agent. Marketing approval requires submission of a New Drug Application (NDA)—or for biologicals, a Biological License Application—to the FDA. The application contains, often in hundreds of volumes, full reports of all preclinical and clinical data pertaining to the drug under review. The number of subjects studied in support of the new drug application has been increasing and currently averages more than 5000 patients for new drugs of novel structure (new molecular entities). The duration of the FDA review leading to approval (or denial) of the new drug application may vary from months to years. Priority approvals are designated for products that represent significant improvements compared with marketed products; in 2007, the median priority approval time was 6 months. Standard approvals, which take longer, are designated for products judged similar to those on the market—in 2007, the median standard approval time was 10.2 months. If problems arise, eg, unexpected but possibly serious toxicities, additional studies may be required and the approval process may extend to several years.

In cases in which an urgent need is perceived (eg, cancer chemotherapy), the process of preclinical and clinical testing and FDA review may be accelerated. For serious diseases, the FDA may permit extensive but controlled marketing of a new drug before phase 3 studies are completed; for life-threatening diseases, it may permit controlled marketing even before phase 2 studies have been completed. Roughly 50% of drugs in phase 3 trials involve early, controlled marketing. Such “accelerated approval” is usually granted with the requirement that careful monitoring of the effectiveness and toxicity of the drug be carried out and reported to the FDA. Unfortunately, FDA enforcement of this requirement has not always been adequate.

Once approval to market a drug has been obtained, phase 4 begins. This constitutes monitoring the safety of the new drugunder actual conditions of use in large numbers of patients. Theimportance of careful and complete reporting of toxicity by physicians after marketing begins can be appreciated by noting thatmany important drug-induced effects have an incidence of 1 in10,000 or less and that some adverse effects may become apparent only after chronic dosing. The sample size required to disclose drug-induced events or toxicities is very large for such rare events For example, several hundred thousand patients may have to be exposed before the first case is observed of a toxicity that occurs with an average incidence of 1 in 10,000. Therefore, low-incidence drug effects are not generally detected before phase 4 no matter how carefully the studies are executed. Phase 4 has no fixed duration. As with monitoring of drugs granted accelerated approval, phase 4 monitoring has often been lax.

4. Purpose of the class:  

General - master the basic concepts of clinical pharmacology. 

Specific goals:

Know:

· basic concepts of clinical pharmacology ("clinical pharmacokinetics", "clinical pharmacodynamics", "clinical pharmacogenetics", "INN" etc.);

· basic principles of pharmacodynamics of drugs;

· the basic parameters of the clinical pharmacokinetics;

· mechanisms of absorption, distribution, biotransformation and excretion of drugs;

· concept of transporters of drugs;

· peculiarities of clinical pharmacology of drugs in people of all ages, pregnant women and women who are breastfeeding;

· the concept of evidence-based medicine.

Be able to:

· use basic terms and concepts of clinical pharmacology;

· identify drugs with a narrow range of action;

· interpret basic parameters of the pharmacokinetics of drugs;

· identify main features of drugs' metabolism;

5. Graph of logical structure of the topic.

	№


	The main stages of the class, their functions and content
	Methods of control and learning
	Materials for methodological support
	Time in minutes

	1
	Preparatory stage:

Arrangements.

Setting educational goals. Control of initial level of knowledge.
	Tests.


	Tests (2 options with 10 tests). 
	15

	2. 
	The main stage:

1. The work of students under the guidance of a teacher.

2. Independent work of students.
	Method of specific situations (demonstration of patients) or discussion of educational cases.

Definition of

the main symptoms and syndromes of patients, providing

treatment.
	Curation of patients, medical history, prescriptions sheets, case studies (3)
	40

	3. 
	Discussion of results of independent work
	The method of group discussion. Evaluation of diagnostic and curative work of  students.
	Workbook, case studies, discussion of problematic patients
	20

	4. 
	Final stage:
Control and correction of level of professional skills and abilities.

Summing up, the announcement marks.

Homework.
	Tests (tests from the database of "Step 2")
	Tests (tests from the database of "Step 2" - 2 options with 10 tests).
	15




6. Student’s work map.

	№
	Main tasks
	Directions
	Answers

	1. 
	Master terminology of clinical pharmacology:

· clinical pharmacology

· clinical pharmacokinetics

· clinical pharmacodynamics

· clinical pharmacogenetics
	Learn
	

	2. 
	Learn the mechanism of action of drugs:

1. On specific receptors

2. On specific enzymes

3. Physico-chemical effect on cell membranes

4. Direct chemical action with metabolites of the cells
	Learn
	

	3. 
	Type of drug’s action:

· main effect (local, reflex, resorptive);

· resorptive effect (direct, indirect, selective, nonselective, reversible, irreversible, main)

· side effect (accumulation, addiction, allergy, idiocrasy, dysbacteriosis, stability, embryotoxic and carcinogenic, withdrawal syndrome)

· direction of pharmacological correction (causal, pathogenetic, symptomatic, stimulating, replacement, palliative, empirical)
	Learn
	

	4. 
	Therapeutic margin
	Learn
	

	5. 
	Therapeutic index
	Learn
	

	6. 
	The dosage of drugs

- toxic

- lethal

- therapeutic (minimum, average, maximum, shock and supportive, one-time, daily, course)
	Learn
	

	7. 
	Ways of drug administration
	Learn
	

	8. 
	The pharmacokinetics of drugs (absorption, distribution, metabolism (biotransformation), output (excretion, elimination))
	Learn
	

	9. 
	Pharmacogenetics and factors affecting metabolism (induction, inhibition)
	Learn
	

	10. 
	Clinical research: stages of preclinical and clinical drug trials
	Learn
	


7. Tasks for self-guided work

         7.1. List of terms to be studies:

1. The definition of "Clinical pharmacology".

2. The route of administration.

3. Mechanisms of absorption of drugs. The bioavailability.

4. Distribution of drugs, volume of distribution.

5. Phases of biotransformation of drugs, inducers and inhibitors of enzymes of metabolism.

6. Presystemic metabolism of drugs.

7. The role of transporters in drugs bioavailability.

8. Mechanisms of drugs excretion. Half-life.

9. The mechanism of action of drugs and their pharmacological effects and changes to functions of the body in response to the impact of drugs.

10. Pharmacogenetics.

11. Pecualrities of the use of drugs in children and the elderly, pregnant and lactating women.

            12. Evidence-based medicine. 

           7.2. The list of works to be studied:

1. Use the basic terms and concepts of clinical pharmacology.

2. Identify the drugs with a narrow range.

3. Interpret the main parameters of pharmacokinetics of drugs.

4. Identify the features of metabolic drugs. 

7.3. The list of practical skills that are to be mastered: 

1. Use the basic terminology.

2. To interpret the basic parameters of the pharmacokinetics of drugs.

8. Situational tasks to determine the final level of knowledge.

Task 1. 

The pediatrician noted that an 8-month-old girl has no increase in body length. The mother noted recurrent diaper rash. Objectively - manifestations of Cushing's syndrome.

Collecting more detailed medical history revealed that the mother used Advantan ointment on the baby's skin that she was prescribed for treatment of eczema.

Explain what led to the development of Cushing's syndrome?

Why is this possible?

Task 2

A young man in a state of unconsciousness after an accident is taken to the emergency room. He has hypoventilation and has traces of injections in his arms, constricted pupils. Naloxone was administered intravenously and in 30 seconds the patient became fully awake and started to breathe normally. He was excited and aggressive.

Provide diagnosis.

What is he mechanism of action of naloxone?

Task 3

A patient of 68 years has been continuously using nitroglycerin for 2 months. Recently he notes gradual decrease in clinical effect.

How is this phenomenon called? How to explain its origin?

9. Recommendations on registration of the results of the students (see. Appendix)
10. Literature

Basic:

1. Betram G Katzung Basic and Clinical Pharmacology, 14th Edition. - McGraw-Hill Medical, 2018.- 1235 р.

2. Pharmacology in rehabilitation. – 4-th edition / Charles D. Ciccone, PT. – USA, 2007. – 653 p.
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THEME 2.
CLINICAL AND PHARMACOLOGICAL CHARACTERISTICS OF ANTIANGINAL AND ANTIISHEMIC DRUGS
1. Hours – 2

      2. Material and methodical support of the topic. 
          Patient with ischemic heart disease, the ECG set, a tabular material, a set of test tasks, situational tasks set, recipes.
3. Topic’s rationale. The prevalence of chronic ischemic heart disease (IHD) and high mortality from this pathology of the cardiovascular system define the strong relevance to antianginal and antiischemic drugs. Important is the use of these drugs for emergency treatment for the angina and acute myocardial infarction.

The concept of adrenergic receptors, adenosine receptors, nitro receptors. 

Adrenergic receptors (lat. adrenalinum adrenalin + receptor - perceiving) is an active group of macromolecules of cell membranes, which interact with norepinephrine, epinephrine, adrenergic agonists and blockers of adrenergic receptors. The adrenergic receptors provide the transfer of excitation in adrenergic synapses (head, spinal cord, internal organs in the endings of postganglionic fibers of the sympathetic nervous system) and the reception of circulating adrenaline. Adenosine is an endogenous purine nucleoside that modulates the transmission of cellular signals via A1, A2A, A2B, and A3 subtypes of adenosine receptors, which are transmembrane receptors associated with G - protein. These receptors stimulate (A2A and A2B), or inhibit (A1 and A3) and adenylyl cyclase activity. The type A1 receptors inhibit calcium conduction; receptors types A2B and A3 stimulate leading to phospholipase activity. Activation of receptor type A2A determines anti-inflammatory effect. In response to stress or hypoxia, ischaemia, seizures) adenosine shows protective effect. damage Nitroglycerin - dinitrate in smooth muscles, thus forming nitric oxide, which activates guanylate cyclase, stimulates the accumulation of cGMP, which is a mediator of vasodilation. Nitroglycerin stimulates the formation of vasodilatory prostacyclin in the vascular wall, dilates coronary vessels, reduces peripheral vascular resistance reduces venous blood flow to heart, reduces the pressure in the right atrium and the pulmonary artery system, resulting in reduced hemodynamic load on the heart, decreases oxygen demand and energy costs. Nitroglycerin exerts antianginal and antispasmodic action, relaxes smooth muscles of blood vessels, bronchi, gastrointestinal tract, biliary tract.
Classification and general pharmacological characteristics of antianginal and antiischemic drugs. 

Antianginal drugs - are drugs that line the imbalance between myocardial oxygen demand and delivery, eliminate myocardial ischemia, which clinically manifested prevention of angina attacks and increase exercise tolerance.

By antianginal drus include:

• Nitrates

• Blockers β - adrenoceptor

• Calcium antagonists

• Inhibitors of  F channels.

Pharmacokinetics of antianginal and antiischemic drugs 

Nitrates: 

Pharmacokinetics: for sublingual use are absorbed rapidly and completely; the intense metabolism occurs in the gut wall and the liver in the first pass; the bioavailability after oral application of small. 

Pharmacodynamics: interact with N - groups of smooth muscle cells of the vascular wall, which leads to release of nitric oxide (NO) is a potent endothelial relaxing factor. Nitric oxide activates guanylate cyclase, which leads to an increase in the smooth muscle cells of cGMP, reducing the concentration in the cell calcium ions, which causes vasodilation and improve microcirculation. 

The β - adrenergic blocker: 

Pharmacokinetics: pharmacokinetic effect of various β-blockers is determined by the degree of their solubility in fats and water. There are three groups of β-blockers: fat-soluble (lipophilic), water soluble (hydrophilic), fat-and water-soluble. Lipophilic β-blockers (metoprolol, alprenolol, oxprenolol, propranolol, timolol) are rapidly absorbed in the gastrointestinal tract, easily penetrates through the BBB (often cause side effects such as insomnia, malaise, drowsiness, depression, hallucinations, nightmares). Therefore, the single doses and the multiplicity of admission should be reduced in elderly patients, patients with heart failure. Lipophilic β-blockers can slow elimination from the blood of other drugs, metabolizing in the liver (e.g., lidocaine, hydralazine, theophylline). Lipophilic β-blockers should be administered at least 2-3 times a day. Hydrophilic β-blockers (atenolol, nadolol, sotalol) are not fully (30-70%) are absorbed in the digestive tract and slightly (0-20%) is metabolized in the liver. Are excreted mainly by the kidneys. They have a long half-life (6-24год). T1/2 of hydrophilic drugs increases with decrease in glomerular filtration rate (eg, in renal insufficiency, elderly patients). The rate of application varies from 1 to 4 times per day. There are β-blockers, soluble in fats and in water (acebutolol, pindolol, celiprolol, bisoprolol). They have two ways of elimination - liver (40-60%) and renal. Fat and water - soluble drugs can be administered 1 time per day, except pindolol: taking it 2-3 times. T 1/2 of 3-12 hours. Most drugs (bisoprolol, pindolol, celiprolol) practically do not interact with drugs that are metabolized in the liver, so you can assign them to patients with moderate hepatic or renal failure (in severe violations of liver and kidney dose of drug is recommended to reduce in 1,5 times). Pharmacodynamics: Effects of β-blockers is implemented by the blockade of β1 and β2-adrenergic receptors. There are two types of β-adrenergic receptors (β1 - and β2 - adrenergic receptors), which differ in structural and functional characteristics and tissue distribution. β1-adrenoceptors are predominant in the structures of the heart, the islet tissue of the pancreas, juxtaglomerular apparatus of the kidney, adipocytes. 

Calcium antagonists 

Pharmacokinetics: differs depending on the chemical structure and do not belong to the individual groups and generations. Common to all groups of drugs almost full absorption in the intestinal tract, regardless of the meal. Calcium antagonists 90-95% are associated with blood plasma proteins and have low bioavailability (between 3.5 and 5%), with the exception of amlodipine, which is a bioavailability of 60-65%. The maximum concentration in the blood plasma of representatives of calcium channel blockers of different generations is achieved by using different percentage of time (from 1 hour - nifedipine, 6-12 h amlodipine). Drugs metabolized mainly in the liver. Metabolites of calcium antagonists have pharmacological activity, excreted in feces, urine. The speed of elimination is not altered in renal failure and decreases with abnormal liver function. 

Pharmacodynamics: calcium antagonists, inhibiting calcium channels contribute to relaxation of smooth muscles of blood vessels (arterial vasodilation), causing a decrease in myocardial contractility (negative inotropic effect), decrease heart rate (negative chronotropic effect), slowing of conduction (negative chrono dromotropic effect), inhibit platelet aggregation by inhibition of thromboxane synthesis; eliminate endothelial dysfunction by increasing production vasorelaxation factor (NO) and inhibition of the synthesis of vasoconstrictor - endothelin-1; carry out the lipid-lowering effect (decrease the LDL and increase the HDL concentration; inhibit secretion of insulin and glucagon; increase renal blood flow, reduce proteinuria. 

Inhibitors of F channels 

Pharmacokinetics: Ivabradine - antianginal drug that reduces only heart rate. Does not cause side effects as blockers of β-adrenergic receptors or antagonists of calcium channels. Ivabradine effectively (depending on dose) reduces the heart rate - on average 10-14 beats/min. the rate of decrease heart rate is also directly proportional to its initial level: when the figure is more than 90 beats/min. can be reduced by 25 beats/min, and at 60 beats/min - 7-9 beats/min, Ivabradine does not cause vasospasm, no effect on myocardial contractility and blood pressure. The drug is aimed only at reducing heart rate and contributes to a significant increase of diastolic perfusion time. Ivabradine significantly increases stroke volume, keeping the overall myocardial contractility. This allows the heart to maintain a constant level of hemodynamics. 

Pharmacodynamics: Ivabradine rapidly and almost completely absorbed after oral administration. The maximum concentration in the blood plasma is reached after an average of 1 h after drug administration. Neuwagen time is 11 hours, so the drug twice a day provides 24 hour duration of action. Ivabradine is actively metabolized in the liver by the enzyme CYP 3A4. Metabolites in equal proportions excreted by the kidneys and gastrointestinal tract. Unchanged in the urine detected 10% of the active substance.
Peculiarities of combined use of drugs (organic nitrates, β-blockers and calcium channel blockers). 

For pharmacotherapy of ischemic heart disease and hypertension use of drug such pharmacological group: nitrates and nitrates like means, β-blockers, blockers of peripheral α-adrenergic receptors, calcium antagonists, hypotensive drugs central action, angiotensin converting enzyme inhibitors, blockers of angiotensin II receptors, diuretics. According to standards of treatment of these diseases, approved by the MHU for each of them has its own priority and indications. Today as antianginal drugs in preference to continuous use of β-blockers, but not nitrates and nitrates -like means, and calcium antagonists. 

Indications and contraindications to the use of antianginal drugs and their side effects. 

Indications and dosing. 

Nitrates: removal and prevention of angina, acute myocardial infarction, acute and chronic heart failure, pulmonary hypertension and chronic pulmonary heart, hypertensive crises. 
β-blockers: angina, myocardial infarction, heart rhythm disturbance, hyper sympathicotonia. 

Calcium channel blockers: coronary artery disease (prevention of angina attacks), loss of cerebral vessels, hypertrophic cardiomyopathy, prevention of cold bronchospasm.

Side effects. 
Organic nitrates: headache, related to vasodilation of the brain. To reduce the severity of pain offers simultaneous reception of the preparations containing menthol (it narrows blood vessels carotid artery), with acetylsalicylic acid or paracetamol. Hypotension (by 10-15 mm Hg. from baseline), thus deteriorating the perfusion of the internal organs, tachycardia, allergic reactions.

β-blockers: severe bradycardia, slow AV conduction, reduce myocardial contractility (negative isotropic effect), lowering blood pressure, deterioration of peripheral blood flow in connection with vasoconstriction, cause cold extremities, exacerbates Raynaud's disease, general weakness, lethargy, bronchospasm, dizziness, drowsiness, insomnia, nightmares, memory impairment, depression, in the most severe cases, hallucinations, delirium, decrease glucose tolerance, increase atherogenicity of the blood, increase hyper potassium effect, inhibit platelet aggregation, reduce plasma renin blood. 

 Calcium antagonists: hypotension, headache, tachycardia as a consequence of the activation of the sympathetic nervous system in response to vasodilation (nifedipine), bradycardia (verapamil), impaired AV conduction (verapamil, diltiazem), pasty legs (edema of the tibial apophysis), which is often associated with nifedipine, the reduction in myocardial contractility with possible dyspnea, cardiac asthma (as a result of negative isotropic action of verapamil, diltiazem, rarely - nifedipine).

Contraindications. Organic nitrates: closed angle glaucoma, epilepsy, brain hemorrhage, severe hypotension. β-blockers: absolute acute heart failure (pulmonary edema, cardiogenic shock), congestive heart failure due to systolic dysfunction of the left ventricle, bronchial asthma, syndrome of weakness of sinus node, AV blockade II-III degree, hypotension (systolic BP - 100 mm Hg.), sinus bradycardia with heart rate less than 50 beats/min., insulin-dependent diabetes mellitus. Relative - Raynaud's syndrome, intermittent claudication. Calcium antagonists: hypersensitivity, clinically significant aortic stenosis.
 Dosing regimen. 
Nitrates. For the prevention of angina attack nitroglycerin is taken for 5-10 minutes before exercise. Apply buccal plate Nitrolong (1, 2, and 4 mg of nitroglycerin). Transdermal (skin) forms of nitroglycerin exist in the form of 2% solution of nitroglycerin ointment and patches (nitroderm, nitro disc, transderm-nitro, etc.). Long-acting forms of nitroglycerin (pill-depo - sustac-forte, nitrong forte).
Forms of isosorbide dinitrate: tablets orally for 10, 20 and 40 mg (isoket, kardiket, isosorbide, nitrosorbid) extended-release tablets, isoket-retard (40-60 mg), kardiket-retard (20, 40, 60 mg), which are taken 1-2 times daily; buccal form - dinitrosorbilong (40 mg nitroglycerin spray sublingually - isoket spray, isomac spray; intravenous (drip) - isoket 10 ml (10 mg per ampoule). The release forms of isosorbide Mononitrate: tablets - monomac, monozid, isomonit (20-40 mg) capsules retard - olicard-retard (40, 50, 60 mg), effox(60 mg).
Daily doses and pharmacokinetic parameters of β-blockers
	INN
	daily dose, mg
	absorption, %
	bioavailability, %
	Т1/2 ,hour
	The plasma protein binding, %
	The liver's detoxification, %
	Excretion by the kidneys, %
	Active metabolites

	Atenolol 
	100
	46-62
	40-50
	6-9
	5
	10
	90
	No

	Betaxolol 
	20 
	00
	80-90
	5-20
	50
	85
	15
	No

	Bisoprolol 
	20 
	0-90
	85
	0-12
	30
	50
	50
	?

	Carvedilol 
	25 
	00
	25
	6-10
	98-99
	100
	0
	Yes

	Metoprolol 
	150-300
	5-100
	50
	3-4
	10
	100
	0
	No

	Nadolol 
	80-240 
	5-25
	30
	4-24
	25
	0
	100
	No

	Pindolol 
	7,5-22,5 
	0-100
	90
	3-4
	57
	60
	40
	No

	Propranolol 
	120-400 
	5-100
	30
	2-5
	93
	100
	0
	Yes

	Sotalol 
	80-320 
	-
	90-100
	7-18
	5
	20
	80
	No

	Talinolol 
	100-300 
	0-75
	65
	0-14
	60
	40
	60
	No

	Timolol 
	15-45 
	0-100
	70
	4-5
	10
	80
	20
	No 

	Celiprolol 
	200-400 
	-
	30-70
	5-6
	30
	40
	60
	Yes

	Esmolol
	250-500 mkg/kg
	-
	-
	9 min
	55
	0
	100
	No


Calcium antagonists. Verapamil has a pronounced antianginal, antiarrhythmic and hypotensive effect, inhibits the conductivity, decreases the heart rate, the maximum daily dose - 480 mg (in 3 admission). Group of nifedipine has antianginal and hypotensive action, not shorten conductivity, accelerate heart rate, can cause swelling of the feet. Short acting form of nifedipine (corinfar 10 mg tablets, farmadipine 2% in solution) can be used for relief of hypertensive crises, strokes. It is recommended not to exceed a daily dose of short-acting nifedipine over 40 mg / day. For long-term treatment of angina and hypertension can be used derivatives of II generation dihydropyridine (amlodipine, nicardipine, lercanidipine), operating longer and have a smaller negative effect. Diltiazem. Pharmacological properties is intermediate between nifedipine and verapamil. Possesses antianginal, antiarrhythmic and hypotensive action. Daily dose group of diltiazem 120-180 mg. 

The drugs of choice for patients with isolated systolic hypertension according to the recommendations of the European society of hypertension and European society of cardiology (2007) is a calcium antagonist. The British society of hypertension recommends the use of antagonists of calcium not only for patients with isolated hypertension, but also for all patients with hypertension after 55 years.
4. Purpose of the class:  

General: choose necessary drugs when anginal attacks, adequate dosage form and dosage regimen, method of administration in the appointment of patients with ischemic heart disease;

             Specific: the decision of situational tasks (1 task) - choice of pharmacotherapy for patients with CHD, indicating a group of medicines (drugs); the prescription of organic nitrates (nitroglycerin, mononitrate), beta-blockers (bisoprolol, nebivolol), calcium antagonists (nifedipine, lercanidipine), sydnonimines (molsidomine, sinopharm) for the treatment of the patient.
  To know pharmacology, indications and mechanism of action of antianginal drugs (organic nitrates, beta-blockers, calcium antagonists, sydnonimines).
  To be able to write and to analyze the recipes for the preparations of antianginal action. Differentially to use in practical work.
5. Graph of logical structure of the topic.
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6. Practical skills on the topic. To write in the form of prescriptions given to a patient drugs. Write prescriptions and carry out their pharmacological analysis (indicate group affiliation, indications, possible complications)
1. Nitroglycerin in capsules 

2. Isosorbide mononitrate in tablets.
3.Validol in tablets.
4.Anaprilin in ampoules.
5.Metoprolol in tablets
6.Nifedipine in solution.
7.Amlodipine in tablets.
8. Trimetazidine in tablets. 
 7. Questions for knowledge control. 
1. The concept of adrenergic receptors, adenosine receptors, nitro receptors. 

2. Classification and general pharmacological characteristics antianginal and antiischemic drugs. 

3. Pharmacokinetics of antianginal and antiischemic drugs (nitrates, beta-blockers, calcium antagonists, activators of potassium channels, sydnonimine, trimetazidine). 

4. Pharmacodynamics of antianginal and antiischemic drugs. 

5. Indications and contraindications to the use of antianginal drugs and their side effects. 

6. Peculiarities of combined use of drugs (organic nitrates, β-blockers and calcium channel blockers). 

7. Side effects of antianginal drugs. 

8. Dosing regimen. Indications and contraindications to the appointment of antianginal and anti-ischemic drugs.        
8. Recommendations on registration of the results of the students (see. Appendix)
9. Literature.
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1. Betram G Katzung Basic and Clinical Pharmacology, 14th Edition. - McGraw-Hill Medical, 2018.- 1235 р.

3. Pharmacology in rehabilitation. – 4-th edition / Charles D. Ciccone, PT. – USA, 2007. – 653 p.

4.  Clinical pharmacology: Manual for practical classes. – 2-nd edition / Edited by O.V.Kraydashenko. – Vinnytsya: Nova Khyna Publishers, 2010. – 192 p.  

5. T.R.Harrison and others  Harrison’s principles of internal medicine,19 th edition (Vols 1&2). – McGraw Hill education, 2015. – 3983 p.

6. Craham Douglas, Fiona Nicol, Colin Robertson  Macleod’s clinical Examination, 13 th edition. – Churchill Livingstone, 2013. – 471 p.

Aditional :
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THEME 3.

CLINICAL AND PHAMACOLOGICAL CHARACTERISTICS OF ANTIHYPERTENSIVE AND HYPERTENSIVE DRUGS

1. Hours – 2

    2. Material and methodical support of the topic. During the classes it is advisable to use the scheme, computer presentations, slides, educational tables. It is advisable to involve histories of patients with this pathology.
3. Topic’s rationale. Arterial hypertension - a condition which is characterized by fasting, an increase in systolic and (or) diastolic blood pressure, as well as the progressive destruction of various internal organs (especially the target organs: kidneys, brain, heart, eyes, large vessels). This is the most common disease of the cardiovascular system, which affects 25-30% of the world population. The incidence is higher in high-income countries. About 80% of all cases of hypertension refers to the essential (primary) hypertension (absent probable cause of the disease), and 20% - for the symptomatic (secondary) hypertension (cause of the disease can be established)/ Hypertensive disease is currently the cause of severe conditions and high mortality of the population developed. countries. For example, mortality from this disease accounts for 50% of deaths from diseases of the cardiovascular system. Therefore, the study drug treatment assignment management based pharmacodynamic, pharmacokinetic interactions, adverse effects of drugs for diseases of the data is very important.
Hypotensive condition also can occur in the practice of a dentist, which requires appropriate knowledge and skills to assist the correction of emergency conditions. Drugs that increase blood pressure, is used in the state of shock of various origins, collapse, hypotension, allergic reactions, which are accompanied by a decrease in pressure.

In order to solve practical problems the treatment of hypertension is crucial to clearly define the nature of the primary emerging body disorders and factors that contribute to high blood pressure. Drug therapy of hypertension is complex and is determined by differentiating itself from hypertensive disease to symptomatic hypertension. For the treatment of hypertension used a variety of drugs, but mostly specific hypotensive means (antiadrenergic, vasodilators, agents that affect the renin-angiotensin-aldosterone system, diuretics).
Classification of antihypertensive drugs

According to the effectiveness and relevance in the treatment of hypertension large number of antihypertensive drugs can be divided into basic and auxiliary means. 
In the main group of antihypertensive drugs include:

1. β-blockers.

2. Calcium channel blockers.

3. The angiotensin converting enzyme inhibitors and angiotensin II receptor blockers.

4. Diuretics.

These drugs are used for both monotherapy and combination therapy for hypertension.

The group subsidiary of antihypertensive drugs include:

1. Inhibitors vasopeptidase.

2. α-blockers.

3. α-, β-blockers.

4. Central α2-adrenoceptor agonists.

5. Ganglioplegic.

6. Sympatolytics.

7. Myotropic antispasmodics.

8. Imidazoline receptor agonists.

Basic principles of treatment of patients with essential hypertension:

1. As drug and non-drug treatment should start as early as possible and to hold it constant throughout life.

2. All the patients with arterial hypertension should be carried out non-drug treatment regardless of the stage of disease, and medical treatment. It provides for reduction of salt intake to 5 grams per day, the reduction of excess weight, avoiding harmful habits, diet modification (restriction of animal fats, increased consumption of vegetables, fruits and seafood), an increase in physical activity (fast-stage walking 5-6 km daily or 3-4 times per week), and others.

3. The use of simple treatment regimens, as far as possible on the principle of "one pill a day." Use drug monotherapy with replacement or after 4-8 months of combined therapy.

4. Preference is given to the appointment of long-acting preparations providing 24-hour blood pressure reduction after a single administration.

5. The elderly patients with systolic hypertension should be treated as patients with systolic-diastolic hypertension form.

6. In secondary hypertension should first treat the causes. But the blood pressure correction is required.

In drawing up the scheme effective pharmacological treatment of arterial hypertension emphasizes the importance of a differentiated approach to prescribing. So with essential hypertension complicated by hypertensive crises, it is important to establish the type of hemodynamic last. When hyperkinetic variant crisis (increased cardiac output and normal or reduced total peripheral vascular resistance, which is inherent in the early stages of hypertension, preferred means to reduce cardiac output and increases total peripheral vascular resistance (beta-blockers, beta- and alpha-blockers, with emotional arousal administered tranquilizers), as urgent aid dibazolum, lasix.

At hypokinetic variant crisis (cardiac output - reduced, and total peripheral vascular resistance - increased) inherent in stage II-III hypertension, clonidine administered intravenously, chlorpromazine. When eukinetic version (cardiac output is not reduced, and total peripheral vascular resistance increased moderately) use means reducing vascular resistance. During the crisis in hypertensive encephalopathy administered magnesium sulfate, powerful saluretics at diencephalic violations - tranquilizers, droperidol. It should be emphasized especially antihypertensive therapy in malignant course of hypertension, the use of combination therapy (step regimen), particularly the treatment of patients with middle and old age, the appointment of antihypertensive drugs in pregnancy.

When considering the topics necessary to stay on the main groups of specific antihypertensive drugs:

I. Antiadrenergics, acting on the sympathetic nervous system, since her central part at to peripheral receptors.

1.Drugs acting inside the neuron:

 1) predominantly central α2-agonists (clonidine, methyldopa);

 2) predominantly peripheral alpha-adrenergic antagonists:

  a) pre- and post-synaptic (phentolamine)

  b) postsynaptic (prazosin).

2. Preferably, beta-adrenoceptor antagonists: propranolol, pindolol, talinolol, metoprolol, bisoprolol, nebivolol, etc.
3. Peripheral antagonists of alpha- and beta-adrenoceptors (labetalol, carvedilol).

II. Groups of vasodilators drugs (directly arterioles expand (decrease peripheral vascular resistance) and (or) veins (increase their capacitance), and calcium antagonists.

There are also:

1. Arterial dilator (apresin, diazoxide, minoxidil);

2. Venous vasodilators (sodium nitroprusside);

3.Calcium channel blockers (verapamil, nifedipine, diltiazem).

 
III. Agents which affect the activity of the renin-angiotensin-aldosterone system:

1. ACE inhibitors (captopril, enalapril, lisinopril, perindopril, etc.);

2. Angiotensin II receptor antagonists (losartan, telmisartan, candesartan, etc.).

 
IV. Diuretics: that reduce plasma volume and alter vascular reactivity to sympathetic factors - thiazide and thiazide similar diuretics (hydrochlorothiazide, indapamide, etc.), loop diuretics (furosemide, torasemide, etc.).
The main groups of all antihypertensive drugs are considered to be beta-blockers, calcium channel blockers, diuretics and ACE inhibitors. It should be noted that a group of drugs that act within the neuron is not considered today as the first-line drugs used most traditionally as a means available.

Considering the group of blockers should pay attention to their division into selective (metoprolol, atenolol, betaxolol) and nonselective (propranolol, sotalol, oxprenolol) drugs; those that have their own sympathomimetic activity (alprenolol, penbutalol, talinolol) and without (timolol, esmolol, nebivolol) and the existence of a blocker with vasodylated properties (labetalol, carvedilol, celiprolol) for separation of these drugs in duration, presence of hydrophilic or lipophilic properties.

Particular attention is paid to the group of calcium channel blockers, which, according to modern concepts are the most specific correctors pathophysiological mechanisms of hypertension - increased total peripheral vascular resistance. It should be recalled, and the separation of this group of drugs into subclasses:
1.Dihydropyridine derivatives: nifedipine, nicardipine, nimodipine, amlodipine, isradipine;

2.Fenilalkilamine derivatives: verapamil, gallopamil;

3.Benzothiazine derivatives- diltiazem.

To select an effective and safe drug therapy of hypertension is not necessary to know the clinical and hemodynamic features of the various forms of hypertension and hypertensive crises options (hyper, hypo and eukinetic) and especially the treatment of each of the above cases, to emphasize the difficulty of pharmacotherapy in malignant hypertension, discuss some circuits and principles of combining the antihypertensive agents, for example as follows:

• ACE-inhibitors + diuretics

• ACE-inhibitors + calcium antagonists

• Beta-blockers + calcium antagonists
• Beta-blockers + ACE inhibitors +

• Antagonists of angiotensin II  receptors + diuretics and other.

Separately need to dwell on the principles of treatment and medicines for relief of hypertensive crises.
Hypertensive crises - a sharp rise in blood pressure, which is accompanied by a headache, flashing "flies", a veil before the eyes, irritability, palpitations, pain in the heart, nausea, vomiting and other. Crises can cause a stroke, acute left ventricular heart failure with possible pulmonary edema. myocardial infarction, rapid progression of renal failure. Treatment of crisis - the task of emergency.

According to the classification of hypertensive crises are divided into two types:

- Complicated crises - a state with progressive lesions of different organs (stroke, myocardial infarction, bleeding, acute renal failure, etc.), which are a threat to the life of the patient and require immediate (within 1 hour), lower blood pressure;

- Uncomplicated crises - state without acute or progressive lesions of various organs that could potentially threaten the life of the patient and require a reduction in blood pressure for several hours (up to 24 hours).

Patients with complications of hypertensive crises provide a sitting or semi-sitting position. Treatment of hypertensive crises begin with antihypertensive drugs with quick action, which is administered intravenously. For longer hypotensive effect of drugs simultaneously administered intramuscularly. Carry out the control of blood pressure. For the treatment of hypertensive crisis complicated parenterally administered sodium nitroprusside, nitroglycerin, verapamil, diazoxide, labetalol, enalaprilat, propranolol, nimodipine, esmolol, clonidine, phentolamine, magnesium sulfate, furosemide, torasemide. In the early hours of the blood pressure is reduced by 20-25% from baseline. The rapid decline in blood pressure can cause dangerous complications (comas, angina, arrhythmia, etc.).

Treatment of uncomplicated crises does not require intravenous drug administration. Administered orally or sublingual drugs such as clonidine, nifedipine, captopril, prazosin, propranolol, labetalol. You can also assign preparations for intramuscular injection: dibazolum, piroxan, diazepam, furosemide, torasemide, clonidine. In patients with a high activity of sympatoadrenal system, vomiting, anxiety, and other symptoms of encephalopathy using chlorpromazine in a dose of 50-100 mg or droperidol or intramuscularly at a dose of 5 mg intravenously or intramuscularly. For oral and sublingual administration at prescribed  captopril, nifedipine, clonidine.

Hypotensive conditions
Consideration should be given etiopathogenetical aspects of hypotensive conditions and basic groups of drugs used to treat hypotension. Drugs that increase of blood pressure, is used in the state of shock of various origins, collapse, hypotension, allergic reactions, which are accompanied by a decrease in pressure. Prior to administration of the drug is necessary to establish the cause of the pressure loss. Pathogenetic therapy in all cases limited to the introduction of drugs that increase blood pressure.

 Conventionally, they can be classified by their mechanism of action:

1. Means stimulating the vasomotor center - analeptics (caffeine, cordiamine, camphor, sulfocamphokaine).

2. Means toning central nervous and cardiovascular systems (tinctures, liquid extracts of Eleutherococcus, Ginseng, Rhodiola rosea, Aralia, Lemongrass, etc..), pantocrinum.

3. Means of peripheral vasoconstriction and cardiac action:

3.1. Stimulating drugs indiscriminately alpha- and beta-adrenergic receptors of the heart and blood vessels (norepinephrine, epinephrine, ephedrine).

3.2. Drugs that stimulate alpha-adrenergic receptors (phenylephrine, midodrine).

3.3. Hormonal drugs (vasopressin, pituitrin, steroids).

3.4. Stimulants dopamine receptors (dopamine, dobutamine).

3.5. Peripherally acting drugs (Angiotensinamide).

3.6. Cardiac glycoside (strofantin, corglikon) and nonglycoside nature (levosimendan, milrinone).

4. The means, which increase the volume of circulating blood (polyglukin, reopoligljukin, hemodez, polidez et al.).

Particular attention should be paid to the algorithm of actions of a dentist in the event of these states. In the event of a situation where the data originated in the state of practice of a dentist it is necessary, after the preliminary diagnosis on the basis of the overall clinical picture, determine which option vascular insufficiency occurs. Medical treatment for vascular insufficiency should be provided immediately, if necessary, patients are hospitalized.

 In all forms of acute vascular insufficiency of the patient should be kept in a supine position.

 First of all, the doctor performs diagnostic testing (measuring vital signs of the body - breathing rate, heart rate, blood pressure) - is administered subcutaneously 1-2 ml of 10% solution of caffeine sodium benzoate. If you plan to pass out, loosen clothing around the neck of the victim, pat him on the cheeks, sprinkle the chest and face with water, give to smell ammonia, ventilate the room. This manipulation can be carried out without fear complicate the situation, usually a positive effect comes quickly, the patient regains consciousness. If bradycardia is seen, further added 0.5-1 ml of 0.1% solution of atropine sulfate. If bradycardia and low blood pressure are stored, administered 0.5-1 ml of a 0.05% solution of asthmopent or 0.1% epinephrine or mesatone solution.

If after 2-3 minutes the patient is still unconscious, pulse, blood pressure, heart tones are not detected, no reflexes begin to introduce these drugs have intracardiac and do artificial respiration, cardiac massage. If after fainting needed additional resuscitation, or the cause of syncope remains unclear, and this has happened for the first time, or the pressure of the patient after bringing it to life, is reduced, it is necessary to be hospitalized for further examination, treatment.

The purpose of treatment in the collapse and shock is an increase in blood volume. Use reopoligljukin (400-1200 ml), or reoglyuman (400-800 ml) intravenously. crystalloid solutions are less effective because they do not remain in the vessels. Transfusion therapy is controlled by the level of blood pressure, central venous pressure, heart rate, hematocrit. Used pressor agents: norepinephrine (1-2 ml of a 0.2% solution in 500 ml of 5% glucose solution intravenously at a rate of 15-40 drops/min); dopamine - the initial dose of 5.2 mcg/min followed by an increase to 20 mcg/min. Pregnant used only if the benefit to the mother outweighs the potential risk to the fetus. Apply mesatone (1-2 ml of a 1% solution intravenously). By appointment vasopressor drugs should be approached with caution, as they may worsen the microcirculation disturbances. To enter they should be on the background of the ongoing infusion therapy plasma similar solutions. Use prednisolone (intravenous infusion of 100 mg).

In parallel, the general emergency measures to clarify the cause of the collapse or shock, and according to the etiology appoint adequate therapy.

Patients with collapse, are in a state of shock, regardless of the reasons that caused this condition, urgently hospitalized in the appropriate ward where the patient is given first aid by keeping the pressure and heart activity. If necessary, stop the bleeding (if necessary), symptomatic therapy is carried out other procedures, focusing on the circumstances, cause seizures. With the collapse of cardiogenic etiology (often develops in cardiovascular disease) eliminate the tachycardia, atrial flutter cropped use atropine or izadrine, adrenaline or heparin. To restore and maintain the pressure administered subcutaneously mesatone 1%. If the collapse is caused by infection or intoxication, caffeine is administered subcutaneously, cocarboxylase, glucose, sodium chloride, ascorbic acid. Very effective for this type of collapse strychnine 0.1%. If this therapy is not brought results, injected under the skin mesatone, in the vein of prednisolone hemisuccinate, again administered sodium chloride 10%. A regular control of blood pressure to normalize the patient's condition.

4. The general purpose of  classes:

To study clinical pharmacology and rational pharmacotherapy of hypertension and hypotension, as well as algorithms for the proper selection of hypotensive and hypertensive agents for a particular patient, taking into account the stage of the disease, the individual characteristics of the patient and concomitant diseases.

The particular purpose of classes:

1. Read the clinical and pharmacological characteristics of antihypertensive hypertensive agents.

2. To analyze the causes of the various conditions, leading to changes in vascular tone for effective selection of pharmacotherapy.

3. Identify the basic biochemical and pathogenic mechanisms, which are the subject of drug exposure in such pathology.

4. To analyze the pharmacokinetic and pharmacodynamic parameters of the various groups of antihypertensive and hypertensive agents.

5. To be able to carry out a choice among the main drugs of the first line, depending on the clinical situation.

6. To analyze the possibility of adverse effects of medicinal products with the aim of preventing them.

7. Conduct a choice of pharmacotherapy scheme (rational drug combination) in a given clinical situation, based on the recommendations contained in the protocols of care.

8. Justify the duration of the course and the basic maintenance pharmacotherapy.

9. Define the criteria for effectiveness and safety of drugs in order to prevent undesirable effects.

10. Examine differentiated algorithms urgent medical care for hypertensive crises, acute circulatory failure, given the protocols of care.

11. Analyze and write out prescriptions for drugs used in the treatment of hypo-and hypertensive conditions.

5. To know:

- The main etiological and pathogenetic features of hypertensive and hypotensive conditions and exposure to drugs;

- Classification of groups of drugs that affect the vascular tone;

- Mechanism, especially pharmacokinetics and pharmacodynamics of the major groups of antihypertensive drugs and their place in contemporary pharmacotherapy of hypertension, the clinical features of application and side effects;

- The criteria for the selection of antihypertensive agents with regard to the stage of hypertension, age, individual characteristics of the patient and concomitant diseases;

- The criteria for the selection of funds affecting vascular tone according to the degree of blood pressure changes;

- Side effects of drugs of these groups and methods for their prevention and correction.
6. To be able to:

- On the basis of clinical, functional, instrumental and laboratory examination methods to study the effectiveness of drugs in hypertension, hypertensive crises, hypotonic conditions;

- To carry out an adequate selection and to prescribe the most effective and safe drugs for hypertension, collapse, hypotension and other conditions arising from the violation of the regulation of vascular tone, which sometimes occur during handling in the maxillofacial region;

- Identify the most important parameters of pharmacodynamics, and, if possible, the pharmacokinetics of medicinal products;

- Predict and detect the early stages of the side effects of medicines and to carry out their correction;

- Analyzing the results of pharmacokinetics and pharmacodynamics of drugs affecting vascular tone;

- To carry out the choice of drugs and the dosage regimen for their use; Features to consider in selecting different groups of patients based on efficacy and safety of drugs.
7. Practical skills on the topic:

- Possess the principles of proper selection of hypotensive and hypertensive drugs and dosage for the individual patient, taking into account the stage of the disease;

- Be able to take into account the individual characteristics of the patient and the presence of concomitant diseases in developing states regimens associated with changes in vascular tone;

- To select effective dose, way and frequency of administration of drugs in a variety of clinical cases.
8. Questions to control of knowledge:
1. The main elements of the pathogenesis of hypertension, hypotension, and ways of exposure to these drugs.

2. Classification of antihypertensive drugs.

3. The mechanism of action, pharmacokinetics and pharmacodynamics of particular major groups of antihypertensive drugs and their place in modern drug therapy of hypertension. Features of clinical use and side effects. Correction of side effects and complications.

4. The principles of selection of antihypertensive agents with regard to the stage of hypertension, age, individual characteristics of the patient and concomitant diseases.

5. The principles of combination drug therapy of hypertension.

6. Pharmacotherapy for hypertensive crises.

7. Classification of hypertensive drugs.

8. The mechanism of action, pharmacokinetics and pharmacodynamics features basic hypertensive agents and their place in contemporary pharmacotherapy of hypotensive conditions, clinical use and side effects.

9. The principles of pharmacotherapy of urgent hypotensive conditions (syncope, collapse, shock).

9. Recommendations on registration of the results of the students (see. Appendix)
10. Literature.
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THEME 4.

CLINICAL AND PHARMACOLOGICAL CHARACTERISTICS OF DRUGS THAT AFFECT ON BLOOD COAGULATION (ANTIPLATELET AGENTS, ANTICOAGULANTS, THROMBOLYTICS, COAGULANTS)

1. Hours – 2

   2. Material and methodical support of the topic. During the classes it is advisable to use the scheme, computer presentations, slides, educational tables. It is advisable to involve histories of patients with this pathology.
3. Topic’s rationale. In stomatological practice clinical conditions associated with blood coagulation disorders (bleeding, hypercoagulability), occupy one of the provide seats. Daily dental inpatient and outpatient care is accompanied by a risk of increased bleeding temple in the oral cavity. Moreover, heart disease and related vascular patients assume knowledge of the principles dentist prescription of medicines that prevent clot formation and, consequently, can be the cause of bleeding. First of all it cardiological patients, patients with diseases of the blood vessels of the lower limbs, the brain. Therefore, the study of this topic is relevant for students of stomatological faculty.
ANTITHROMBOTICS 

I. Antiplatelet drugs:

1. Inhibitors of cyclooxygenase (COX):
• Acetylsalicylic acid (Aspirin).

2. ADP blockers (R2Y12) receptor antagonists (thienopyridines):
• Ticlopidine (Tiklid).

• Clopidogrel (Plavix).

3. Blockers GP IIb/IIIa receptors:

 3.1. Monoclonal antibody:

• Abciximab (Reo-Pro).

 3.2. Cyclic peptides:

• Eptifibatide (Integrilin).

 3.3. Non-peptide blockers:
• Tirofiban (Agrostat).

4. Blockers of phosphodiesterase (PDE) and potentiators of adenosine:

• Dipyridamole (Curantil).
Common indications for appointment of antiplatelet agents:
• Stable angina of II-IV functional class.

• Unstable angina and myocardial infarction.

• Primary and secondary prevention of cardiovascular disease.

• Postinfarction cardiosclerosis.

• Prevention of thrombosis with intracoronary interventions.

Acetylsalicylic acid (ASA) is a non-selective irreversible inhibitor of COX-1, which disrupts the synthesis of the cyclic endoperoxides and their metabolites (thromboxane and prostacyclin). Thromboxane (Tx-A2), which is one of the most powerful factors of aggregation, is synthesized mainly in the platelets, the duration of the life which is 7-10 days. With the introduction of ASA is an irreversible blockade of COX, which resynthesis impossible, since platelets are non-nuclear cells. The vascular endothelium under the influence of COX occurs mainly prostacyclin synthesis (Pgl2), which is a functional antagonist of Tx-A2. ASA blocks this process in endothelial cells, but because they are nuclear cells, which happens quickly and recovering the enzyme re-synthesis of prostacyclin production.

Antiplatelet effect when applied ASA is achieved at low doses (30-325 mg/day) and maintained for a few days. With stable coronary artery disease ASA appoint 75-125 mg orally 1 time a day, an exacerbation of the disease - on 250-325 mg 1 time per day. At the same doses, the drug is prescribed for cardiac surgery. Note that in women ASA is less effective for the primary and secondary prevention of myocardial infarction than men.

Application limited to ASA at:

• gastric ulcer and duodenal ulcer (due to decreased production of cytoprotective prostaglandins in the GI mucosa);

• bronchospastic conditionss (due to activation of lipoxygenase pathways of arachidonic acid and a possible increase in production of leukotrienes, including members of the slow reacting substance of anaphylaxis);

• increased bleeding;

• uncontrolled hypertension and its crisis course (due to the increasing risk of fatal hemorrhagic complications).

• In addition, some caution should be exercised when use of ASA for the purpose of primary prevention of myocardial infarction and ischemic stroke in patients older than 70 years who at the background of the drug there is an increase in the incidence of gastrointestinal bleeding and intracranial hemorrhage.
Thienopyridines (ticlopidine, clopidogrel) predominantly inhibit ADP-induced platelet aggregation, reducing the number of functioning ADP (R2Y12) receptors and inhibiting the binding of ADP to them. Consequently, the limited entry of calcium in platelets and decreases the expression of GP IIb/IIIa receptors.

Antiplatelet effect of ticlopidine is about ASA and develops on the 5th day, and the drug is not used in an emergency. The maximum effect on ADP-stimulated platelet aggregation observed in the 8-11 day and lasts for 10 days after discontinuation of the drug. Ticlopidine administered at 500 mg/day in 1-2 reception with good tolerability daily dose may be increased to 750 mg. It is the drug of choice in case of intolerance ASA. Side effects include leuko- and neutropenia, dyspepsia, allergic reactions and hepatotoxicity.

Clopidogrel, which is one of the metabolites of ticlopidine, when used in a dose of 75 mg/day on the activity and safety of ticlopidine and vastly superior than ASA but has a high cost. It can be used in combination with the ASA in acute coronary syndromes, including myocardial infarction, and percutaneous coronary intervention, when necessary, combination therapy with two antiplatelet agents. The dose of clopidogrel is in this case of 75 mg/day (after the loading of 300 mg/day), and duration of the combination therapy is 12 months. Furthermore, the combination therapy may be indicated in long term sick and at high risk of ischemic stroke.

Blockers of GP llb/llla-receptors - abciximab, monafram, tirofiban - selective blockers of GP IIb/IIIa-receptors, regardless of their nature, are capable of completely blocking platelet aggregation induced by all known physiological inducers. Furthermore, they are capable of inhibiting degranulation of Tc and Tc-dependent thrombin generation. Drugs in this group are much more effective than all the really used antiplatelet agents.

Indications to blockers of GP IIb/IIIa receptors:

• Implementation of endovascular interventions.

• «Hot" period in patients with unstable angina and myocardial infarction without Q.

• Means as secondary prevention in patients with a high risk of coronary and vascular events.

• In combination with a thrombolytic and anticoagulant therapy in patients with transmural myocardial infarction in order to prevent rethrombosis.

Side effects of drugs in this group include thrombocytopenia and bleeding. Contraindications to the use of blockers GP II / IIIa receptors:

• Internal bleeding, including the recent (within 6 weeks) or suspicion of it.

• Extensive surgery (up to 6 weeks).

• Severe trauma (up to 6 weeks).

• Violations of the cerebral circulation (up to 2 years), residual effects after cerebrovascular accident, regardless of how long ago.

• Severe hypertension.

• Malignancies.

PDE blockers and adenosine potentiators

Dipyridamole is a blocker of PDE and adenosine deaminase. PDE inhibition in platelets leads to accumulation of cAMP via activation of a number of intermediate units to reduce the Ca2 + concentration in the cell. This reduces the Ca2 + -dependent platelet aggregation process. In addition, PDE blockage in vessels (including coronary) leads to an increase in cAMP levels, and, accordingly, their expansion. Inhibition of adenosine adenosine dipyridamole prevents the destruction of realizing their effects through adenosine receptors 1 or type 2. Activation of A1-adenosine receptors in the myocardium leads to lower levels of cAMP (via inhibition of adenylate cyclase) and development cardiodepressive effect with a reduction of myocardial oxygen demand. Activation of adenosine A2 receptors in vascular musculature gdadkoy promotes adenylate cyclase activity and cAMP accumulation vasodilatation (including coronary). Obviously, further dipyridamole can increase the synthesis of prostacyclin and ORF in the vascular endothelium. Furthermore, long-term use (at least 6 months) preparation can improve collateral circulation to the heart.

II. Anticoagulants:

2.1. Direct action.

2.1.1. Unfractionated heparin:

• Heparin.

2.1.2. Low molecular weight heparins:

• Dalteparin (Fragmin).

• Nadropaprin (Fraxiparin).

• Enoxaparin (Clexane).

2.1.3. Heparinoids (parenteral inhibitors of factor Xa):

• Fondaparinux (Arixtra).

2.1.4. Oral Factor Xa inhibitors:

• Rivaroxaban (Ksarelto).

2.2. Indirect action.

2.2.1. Cumarin derivatives:

2.2.1.1. Monocumarins:
• Warfarin (Cumadin).

• Acenocumarol (Sinkumar).

2.2.1.2. Bishydroxycumarins:
• Bishydroxycumarol (bishydroxycumarin).

• Etilbiscumacetat (neodicumarin).

2.2.2. Derivative of indandiona:

• Fenindione (Fenilin).

Principles of appointment of direct anticoagulants:

- Anticoagulants of direct action, especially heparins - a required element of the treatment of acute coronary syndrome (ACS), heparin therapy is started immediately when entering the patient.

- Unfractionated heparin in the treatment of coronary thrombosis used intravenously to maintain stable blood concentrations.

- Instead of unfractionated heparin in ACS without ST elevation can be used low molecular weight heparin, fondaparinux or bivalirudin.

- If heparins cause thrombocytopenia, as an anticoagulant can be used hirudin or bivalirudin.

- Abolition of heparin is expedient to carry out gradually in order to prevent a possible reactive hypercoagulability.

- Do not alter anticoagulant in the treatment of ACS.

- Unfractionated heparins is administered intravenously as a bolus of 60-70 IU/kg (but not more than 5000 units), followed by the transition to a constant intravenous infusion with an initial speed of 12-15 IU/kg per hour (but no more than 1,000 IU/h). Duration of heparin should be at least 48 hours but not more than 7 days. It should be remembered that nitroglycerin reduces the anticoagulant activity of heparin.

Indirect anticoagulants in the treatment of acute myocardial infarction period. Due to the slow onset of effect in patients with ACS be given them for the prevention of thrombosis and embolism in special cases (concomitant atrial fibrillation, artificial heart valves implanted, signs of intracardiac thrombosis, deep vein thrombosis, thromboembolism) after stabilization of the patients condition.

The mechanism of action of drugs associated to the blockade epoxydreduktase enzyme in the liver resulting in decreased synthesis of II, VII, IX and X of blood clotting factors resulting in disturbed γ-hydroxylation process carboxyglutaminic acid and, respectively, the synthesis of vitamin K-dependent coagulation factors. Speed reduction in plasma levels of these factors is determined by their half-life, which is a factor to II - 80-120 hours for factor VII - 4-6 h, factor IX- 24 h, factor X -. 48-72 h So , the clinically significant changes in blood clotting after the first dose of anticoagulant is indirectly determined not earlier than 8-12 h, the maximum effect seen after 72-96 hours, and once the effect of the dose can be from 2 to 5 days. The most widely used cumarin derivative - warfarin.

Indirect anticoagulants may be used in conjunction with the ASA after several days of parenteral administration of direct anticoagulants in the early stages of the disease. By combining warfarin with ASA last dose should be 75 mg/day, while the dose of warfarin should be adjusted individually so that INR equal to 2. In this case, it should be noted that the combination of ASA and warfarin 2-fold increased risk of major bleeding but more effective than aspirin alone, it prevents major cardiovascular complications.

An important role in the treatment of indirect anticoagulants plays drug interactions in this group with other pharmacological agents, due to the peculiarities of their pharmacokinetics (high degree of binding to plasma proteins, competitive metabolism in the liver) and pharmacodynamics that must be considered in dental practice, as some of the attendant drugs often used to treat diseases of the oral cavity.

Drugs that enhance the effect of indirect anticoagulants: • amiodarone; • ciprofloxacin; • co-trimoxazole (Biseptol); • fluconazole; • erythromycin, azithromycin, roxithromycin, clarithromycin; • metronidazole.

Drugs that reduce the effect of indirect anticoagulants: • barbiturates; • carbamazepine; • griseofulvin; • rifampicin; • vitamin K.

Contraindicated indirect anticoagulants at bleeding, expressed violations of liver and kidney function, uncontrolled hypertension.
III. Thrombolytics:

I Generation:

• Urokinase (Urokidan).

• Streptokinase (Streptoliase).

II Generation:

• Alteplase (Actilyse).

III Generation (mutant):
• Tenecteplase (Metalise).

• Reteplase (Rapilizin).
Thrombolytic therapy is now part of standard therapeutic measures in patients with myocardial infarction with ST-segment elevation. Persistent ST-segment elevation acute implies a complete occlusion of a coronary artery by a thrombus. According generalized clinical trials over 100 000 patients indicated that efficient thrombolysis can reduce the risk of death by 10-50%. Modern thrombolytics can be divided into three main groups (classification presented above).

Preparations of I generation, which are approximately equally activates plasminogen associated with the fibrin and circulating in the blood.

Preparations of II generation, having a relative specificity for fibrin-bound plasminogen. These drugs are considered more effective than streptokinase, but a common drawback is the need for continuous intravenous infusion sufficient.

Preparations of III-generation (mutant) have a higher thrombolytic activity, due to their modification by genetic engineering techniques. For example, tenecteplase compared with alteplase, has a longer duration of action is 14 times higher specificity for fibrin and 70 times higher resistance to an inhibitor of tissue plasminogen activator. Furthermore, they are much easier to use since they can be administered as a bolus.

In the absence of contraindications to thrombolytic therapy should be started in the first hour of the onset of symptoms of myocardial infarction ("golden hour"). However, even in patients who have a drug (such as streptokinase) were injected late (12-24 hours after the onset of symptoms of myocardial infarction) also decreased by 19% mortality within 5 weeks of observation. Mechanisms for reducing mortality in "late" thrombolysis is unclear. It should be noted that the intracoronary administration of thrombolytic (particularly drugs of generations I and II) in the acute period significantly more effective than intravenous administration.

General principles for the use of thrombolytics

Thrombolytics should be applied as soon as possible after the first symptoms of thrombosis. Best results thrombolysis observed during the first 1-4 hours after the onset of clinical symptoms, however thrombolysis begin without waiting for the results of studies on myocardial necrosis markers, especially as the result may be negative during the first hours. From time to time the patient's admission to the start of thrombolytic administration should not exceed 30 minutes. The decision on the appointment of thrombolytics taken after a careful comparison of the possible risks and benefits of such treatment. When the relative contraindications to thrombolysis is sometimes preferable to surgery, if it is possible in a short time.

Thrombolytics administered intravenously, without mixing with other drugs. Due to the short half-life for the realization of the effect required relatively prolonged or repeated intravenous infusion of the drug. Exceptions are drugs with a longer half-life (anistreplase, reteplase, tenecteplase), which can be administered as a bolus once, which is useful in the prehospital phase.

Drug-induced thrombolysis is accompanied by the rapid growth of blood thrombogenicity (mainly due to the activation of platelets), so in order to prevent re-occlusion in ACS (15-20% of patients) need to co-administration of antiplatelet agents (clopidogrel + AAA) and antithrombines (heparin, enoxaparin, fondaparinux) for several days.

The positive effect of thrombolysis on prognosis in ACS significantly greater in heavier patients, it increases in proportion to the risk of death. In 10-40% of patients with arterial thrombosis thrombolytics may be ineffective. Among the possible reasons: nonthrombotic artery occlusion (bleeding into the plaque, separation, occlusion of a cloth after stenting, heavy coronarospasm with cocaine poisoning), poor access thrombolytics (perfusion disturbances due to cardiogenic shock or poor collateral blood flow), some features of thrombosis. It requires constant monitoring of the patient for at least 3 or better - 24 hours after the start of thrombolysis to assess its effectiveness and timely recognition of complications.

The main complication of thrombolytic therapy - bleeding, including intracranial hemorrhage. Streptokinase and anistreplase characterized as allergic reactions and rare - anaphylactic shock.

Indications for thrombolysis (unless contraindicated):
• ACS with ST-segment elevation during the first 12 hours since the beginning of the clinical symptoms of the condition ST elevation greater than 1 mm in at least two adjacent precordial leads, or at least 2 leads from the limb;

• ACS within the first 12 hours since the beginning of clinical symptoms with the emergence of "new" or the supposedly "new" total blockade of the left bundle branch block.

Thrombolysis is also useful if there is:

• posterior-basal (true rear) myocardial infarction within the first 12 hours after the onset of clinical symptoms (characterized by high R wave in V1-2, ST segment depression in V1-3 and/or isolated ST-elevation in the posterior leads (V) and often high gabled teeth T in V1-3);

• myocardial infarction with ST segment elevation (in the period 12-24 hours after onset of symptoms) with persistent symptoms of ischemia and ST rise more than 1 mm in at least two adjacent thoracic or at least two leads of the limb. Despite the large number of thrombolytic studied in angiographic and clinical research, in practice, preference is given streptokinase, alteplase, and more convenient to use tenecteplase and reteplase.

Absolute contraindications to the use of thrombolytic agents:
• The previous intracranial hemorrhage of any nature.

• Notable structural abnormalities of intracranial vessels.

• Known intracranial malignant tumor (primary or metastatic).

• Ischemic stroke within 3 months (except for acute ischemic stroke prescription of up to 3 hours).

• Suspected aortic dissection.

• Active bleeding or bleeding diathesis (except menstruation).

• A significant closed head injury or facial trauma within the previous 3 months.

The complications of thrombolytic therapy are infrequent, but sometimes very dangerous. They can be associated with either the primary mechanism of action (bleeding, hypotension, fever, reperfusion arrhythmia) or with specific properties and characteristics of the drug.
Hemostatics

Drugs of this group, increasing blood clotting, stop the bleeding and prevent the body from loss of blood in violation of vascular integrity. This feature of this group of drugs used in dentistry to stop bleeding and protect the body from loss of blood during traumatic interventions in high vascularisation maxillofacial region.

Hemostatics divided into:

coagulants: - indirect - menadione sodium bisulfite (menadione); - direct action - thrombin, fibrinogen; . - inhibitors of fibrinolysis (aminocaproic and aminomethylbenzoic acid (ambenom) and antagonists of heparin (protamine sulfate and protamine chloride); hemostatics of different groups (gelatin medical, etamsilate (dicynonum), hypertonic solutions). From the last group in the dental practice used etamsilate (dicynonum) influencing the permeability of capillaries and platelet hemostasis. medicinal gelatine, which increases blood viscosity, and hypertonic solutions that increase its osmotic pressure in ambulatory dental practice are rarely used.
The mechanism of action and pharmacological effects

To stop the bleeding, a large amount of drugs, having a different mechanism of action, which allows the use of locally or resorptive action. From used to resorptive action hemostatics (fibrinogen, fibrinolysis inhibitors, menadione sodium bisulfite, heparin antagonists, gelatin medical, etamsilate (dicynonum), hypertonic solutions) in outpatient dental practice, the most widely used of menadione sodium bisulfite.

Menadione sodium bisulfite (menadione) - a synthetic water-soluble preparation of vitamin K antagonist anticoagulants of indirect action. Vitamin K influences the processes of energy cells, it stimulates protein synthesis in the liver, including a number of factors coagulation (prothrombin proconvertin, IX and X coagulation factors), ATP, creatine phosphate, a number of enzymes. Menadione sodium bisulfite stimulates K of substrate vitaminreduktase activating vitamin K involved in the formation of plasma clotting factors. Vitamin K is necessary for the transition of prothrombin to thrombin, which under the influence of fibrinogen becomes fibrin.

Locally used to stop bleeding, thrombin, fibrinogen (fibrin film isogenic) kaprofer. Thrombin and fibrinogen are natural components of the hemostatic system. Thrombin catalyzes the entire process of blood clotting, since the formation of thromboplastin and ending conversion of fibrinogen to fibrin monomer, and activates factor fibrin stabile platelet aggregation. Thrombin is used only locally, because if it enters the bloodstream, it can cause widespread thrombosis. Fibrinogen - a substrate to form a fibrin clot is required for the organization, can be used not only locally, but also injected (during surgery on a background of low blood fibrinogen).

Inhibitors of fibrinolysis - aminocaproic and aminomethylbenzoic acid (ambenom) block the passage of plasminogen (plasminogen) into fibrinolizin (plasmin), and have a direct inhibitory effect on fibrinolizin that prevents the dissolution of the formed clot. Aminocaproic acid, when applied topically, promotes the organization of a blood clot and stimulates the regeneration, part of the kaprofera with the iron chloride. Produced in a solution that allows to apply it not only to the wound surface, but also introduced into the channels of the teeth to stop bleeding from the pulp. In the systemic application has hemostatic effect, inhibits the fibrinolytic effect of urokinase, streptokinase and tissue kinases, reduces the activity of kallikrein, trypsin and hyaluronidase, reduces the permeability of capillaries, has little anti-inflammatory and antiallergic effect.

Etamsylate reduces activity of hyaluronidase, prevents cleavage mucopolysaccharides, stabilize ascorbic acid, increases the resistance and reduces the permeability of capillary action has angioprotective moderately accelerates the formation of tissue thromboplastin and increases platelet accelerates thrombus formation in the injured vessel.
Pharmacokinetics. Menadione sodium bisulfite after ingestion is absorbed in the upper small intestine. After i.m. administration of easily and rapidly absorbed. In the blood binds to plasma proteins. It is metabolized in the liver, primarily as metabolites (monophosphate, phosphate diglucuronide) in urine and bile. Haemostatic effect when taking drugs inside develops within 12-24 hours, with i.m. introduction - 2-3 hours.

Aminocaproic acid ingestion rapidly absorbed from the gastrointestinal tract (60% or more). Cmax plasma created after 1-3 hours. With plasma proteins hardly binds. Provided kidneys by 40-60% in unchanged form. T1/2 is 2-4 hours. When i.v. introduction Cmax plasma is created by 10- 15 minutes, T1/2 of 1 hour. It penetrates through the placental barrier. When applied topically (implantation of medical wipes containing aminocaproic acid) drugs fully utilized within 23-28 days. Aminomethylbenzoic acid ingestion well absorbed from the gastrointestinal tract, creating a plasma Cmax after 3 h after i.m. administration Cmax plasma generated in 30-60 minutes, after i.v. -.at the end of the administration, a therapeutic concentration is 3 hours Provided. kidneys mainly (50-80%) in unchanged form. T1/2 is 2-4 hours. When i.v. the introduction Cmax plasma is created in 10-15 minutes, T1/2 of 1 hour. It penetrates through the placental barrier.

Etamsylate well absorbed when taken orally and i.m., evenly distributed in the tissues according to their vascularization. Weakly bound with proteins and blood cells is rapidly excreted from the body, mainly in unchanged form. The i.v. introduction of the action begins in 15 minutes, the maximum effect is achieved in 1-2 hours, duration - 4-5 hours.

Clinical application. 
Menadione sodium bisulfite (menadione) used for stomatitis, gingivitis, hemorrhages of varying etiologies and for the prevention of traumatic bleeding before surgical interventions.

In dental practice, thrombin, fibrinogen, and hemostatic sponge kaprofer contributing to the formation of a blood clot when applied topically, used to stop bleeding after traumatic operations in the maxillofacial region, with curettage of periodontal pockets after removing the pulp of the tooth, etc.

Inhibitors of fibrinolysis - aminocaproic and aminomethylbenzoic acid (ambenom) may be administered topically, orally and by injection to stop the bleeding in traumatic interventions in maxillofacial region.

Etamsylate used for the prevention and treatment of bleeding in surgical interventions in maxillofacial region.

Tolerability and side effects. 
Aminocaproic acid and aminomethylbenzoic cause side effects mainly at i.v. introduction: nausea, vomiting, diarrhea, increased or decreased blood pressure, rarely - orthostatic hypotension; arrhythmia, tachycardia; headache, dizziness, tinnitus; renal colic; catarrhal phenomena from the upper respiratory tract, nasal congestion; allergic reactions when applied topically; local events - thrombophlebitis at the injection site.

In the application of menadione sodium bisulfite may appear allergic reactions (skin rash, pruritus, urticaria, bronchospasm), hemolytic anemia, hemolysis in newborns with congenital deficiency of glucose-6-phosphate dehydrogenase, hyperbilirubinemia, jaundice (especially in premature infants).

Among the side effects observed etamsilate heartburn, feeling of heaviness in the epigastric region, paresthesia in the lower limbs, facial flushing, slight dizziness, headache, decreased systolic blood pressure.

Contraindications. 
Hypersensitivity, hypercoagulation, tendency to thrombosis and thromboembolism, hemolytic disease of the newborn. Aminocaproic and aminomethylbenzoic acid contraindicated in violation of cerebral circulation, severe angina pectoris, and renal failure, hypercoagulable phase of DIC, gross hematuria, pregnancy.

Interaction. 
Aminocaproic and aminomethylbenzoic acid topically applied can be combined with fibrin films, and other hemostatic thrombin. Aminomethylbenzoic and aminocaproic acid compatible hydrolysates, dextrose, antishock fluids; reduce the effect of antiplatelet agents, anticoagulants, direct and indirect action. In acute fibrinolysis is further added fibrinogen. Combination with proteases can lead to massive thrombosis. Menadione sodium bisulfite reduces effect of indirect anticoagulants. Etamsylate pharmaceutically incompatible in the same syringe with other drugs. Acceptable combination with aminocaproic acid, menadione sodium bisulfite, anticoagulants, calcium chloride. It reduces the severity of the hemorrhagic syndrome caused by aspirin and anticoagulants of indirect action. Pretreatment using of etamsilate takes effect of reopoliglyukin, and vice versa.
4. The general purpose of classes:

To study clinical pharmacology and rational pharmacotherapy of conditions associated with hyper- and hypocoagulation and algorithms of correct selection of antithrombotic and hemostatic agents for a particular patient, taking into account the stage of the disease, the individual characteristics of the patient and concomitant diseases.

The particular purpose of classes:

1. Read the clinical and pharmacological characteristics of antithrombotic and hemostatic agents.

2. To analyze the causes of the various states, leading to changes in the hemostasis process for effective selection of pharmacotherapy.

3. Identify the basic biochemical and pathogenic mechanisms, which are the subject of drug exposure in such pathology.

4. To analyze the pharmacokinetic and pharmacodynamic parameters of the various groups of antithrombotic and hemostatic agents.

5. To be able to carry out a choice among the main drugs of the first line, depending on the clinical situation.

6. To analyze the possibility of adverse effects of medicinal products with the aim of preventing them.

7. Conduct a choice of pharmacotherapy scheme (rational drug combination) in a given clinical situation, based on the recommendations contained in the protocols of medical care at the appropriate disease.

8. Justify the duration of the course and the basic maintenance pharmacotherapy.

9. Define the criteria for effectiveness and safety of drugs in order to prevent undesirable effects.

10. Examine differentiated algorithms urgent medical aid for bleeding, thrombosis, thromboembolism, cited in the protocols of care.

11. Analyze and write out prescriptions for drugs used in the treatment of conditions associated with impaired blood coagulation processes.

5. To know:

- The main etiological and pathogenetic features of hypercoagulation and hypocoagulation conditions and exposure to drugs;

- Classification of groups of drugs that affect on blood coagulation;

- Mechanism, especially pharmacokinetics and pharmacodynamics of the main groups of antithrombotic agents and their place in contemporary pharmacotherapy thrombosis and thromboembolism, clinical features of application and side effects;

- Mechanism, especially pharmacokinetics and pharmacodynamics of the major groups of hemostatic agents and their place in contemporary pharmacotherapy bleeding, the clinical features of application and side effects;

- The criteria for the selection of antithrombotic and hemostatic agents, taking into account the stage of disease, age, individual characteristics of the patient and concomitant diseases;

- Side effects of drugs of these groups and methods for their prevention and correction.
6. To be able to:

- On the basis of clinical, functional, instrumental and laboratory examination methods to study drug efficacy in viper- and anticoagulation;

- To carry out an adequate selection and to prescribe the most effective and safe drugs for bleeding, which occur during handling in the maxillofacial region;

- Identify the most important parameters of pharmacodynamics, and, if possible, the pharmacokinetics of medicinal products;

- Predict and detect the early stages of the side effects of medicines and to carry out their correction;

- Analyze the results of the pharmacokinetics and pharmacodynamics of drugs that affect blood clotting;

- To carry out the choice of drugs and the dosage regimen for their use; Features to consider in selecting different groups of patients based on efficacy and safety of drugs.
7. Practical skills on the topic:

- Master the principles of proper selection of antithrombotic and hemostatic drugs and dosage for the individual patient, taking into account the stage of the disease;

- Be able to take into account the individual characteristics of the patient and the presence of concomitant diseases in developing states regimens associated with changes in the blood clotting process;

- To select effective dose, route and frequency of administration of drugs in a variety of clinical cases.

8. Questions to control of  knowledge:
1. The main aspects of the pathogenesis of states with high and low blood coagulation and ways of exposure to drugs.

2. Classification of antithrombotic agents.

3. Classification of hemostatic agents.

4. The mechanism of action, pharmacokinetics and pharmacodynamics of particular major groups of antithrombotics and their place in contemporary pharmacotherapy of hypercoagulation. Features of clinical use and side effects. Correction of side effects and complications.

5). The mechanism of action, pharmacokinetics and pharmacodynamics of particular major groups of hemostatic agents and their place in contemporary pharmacotherapy hypocoagulation. Features of clinical use and side effects. Correction of side effects and complications.

6. Principles of selection of antithrombotic and hemostatic agents, taking into account the stage of the process, age, individual characteristics of the patient and concomitant diseases.

7. The principles of the combined use of antithrombotic agents.

8. The principles of the combined use of hemostatic agents.

9. The principles of pharmacotherapy urgent conditions (bleeding, bleeding after tooth extraction, acute thrombosis, acute myocardial infarction, systemic thromboembolism).
9. Recommendations on registration of the results of the students (see. Appendix)
10. Literature.
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THEME 5.

CLINICAL AND PHARMACOLOGICAL CHARACTERISTICS OF ANTIMICROBIAL DRUGS

   1. Hours – 2

2. Material and methodical support of the topic: video presentations, educational stands, schemes for the presentation of the main provisions of the theme sessions, a collection of medicines, case histories, collections of control tests and case studies, a list of the necessary educational materials.
3. Topic’s rationale. Successful modern treatment of diseases, which are based on the infectious process is not possible without the rational use of antimicrobial drugs. A wide arsenal of drugs, particularly their actions in various diseases, the possibility of a rational combination therapy, side effects and the importance of knowing the warning determine topics for students of the stomatological faculty and the future of a dentist. In the dental practice, the use of antimicrobial drugs is crucial, since over 50% of all diseases are caused by microbial factors and the infectious process of the oral cavity. The course of these processes (osteomyelitis, periodontitis, stomatitis, gingivitis, abscess, etc.) requires a special approaches to the selection and appointment of a specific antibacterial drugs, taking into account characteristics of penetration of drugs in the tissues (mucous membranes, soft and bone structures, joints), mechanism of action, pharmacokinetic characteristics, possible side effects.

According to the frequency of destination means causal treatment concede only pain medication. Antimicrobial agents are assigned both in outpatient and inpatient in practice along with dental procedures and surgery. Very often antibacterial drugs are appointed in order to prevent: infective endocarditis in patients with valve heart disease, secondary infectious complications of diabetes mellitus, immunodeficiency.

Along with the above, a future doctor of dental profile should be aware of the possible risk of antimicrobial therapy of complications, their clinical manifestations, methods of prevention and treatment.

CLINICO-PHARMACOLOGICAL CHARACTERISTICS OF ANTIBACTERIAL DRUGS

Ethiological pharmacotherapy directed at the cause of the disease is one of the leading places in the doctor's practice dental profile, both in terms of outpatient and inpatient specialized care. The use of antibacterial drugs, and they occupy a leading place in the practice of the dentist to act on the cause of disease (bacteria, protozoa, viruses, fungi), is one of the most common uses of pharmacology and clinical pharmacology, along with painkillers and anesthetics along with instrumental intervention. More than 50% of all pharmaceutical dentist appointments include the appointment of different classes of antimicrobial drugs. This determines the relevance, importance and the information content of the subject in the program of study of clinical pharmacology at the stomatological faculty.

The main purpose of rational antibiotic therapy in dentistry, as well as in other fields of medicine, is a selection of the most active at a given pathological condition drugs, the dose, the way and frequency of administration, allows you to create in the tissues the necessary concentration of the drug to inhibit the pathogenic microflora of life during treatment. An effective and safe treatment of inflammatory infectious diseases can be carried out subject to the following fundamental principles.

1. A rational drug selection is made based on the clinical and bacteriological diagnosis, mechanism and spectrum of antimicrobial action, sensitivity to the alleged pathogen characteristics of the disease and tolerability of patients prescribed drugs.

       Fundamental knowledge in the selection of a prospective nature of the disease, correct diagnosis, possible indications for the use of antibacterial drugs in dentistry. These indications are as follows:

- treatment of acute and chronic relapse infections inflammations processes of the maxillofacial region (abscess, periodontitis, pericoronitis, ulcerative gingivitis, stomatitis, glossitis, periodontitis, osteomyelitis, dentoalveolar abscess, abscess, odontogenic sepsis, sinusitis, dental injury, tooth and cyst granuloma);

        - antibacterial "cover-up" in the period before and after surgery on the tissues of the oral cavity, paranasal sinuses, before any invasive procedures in the oral cavity (dental implants, osteoplasty, sinus lift, dental extractions, curettage, removal of dental plaque, and others);

        - prevention of infectious complications prior traumatic dental interventions in patients at risk (bacterial endocarditis, valvular heart disease, diabetes, glomerulonephritis, bleeding disorders, immunodeficiency, rheumatic fever, patients receiving long-term anti-inflammatory, immunosuppressive drugs).

A prerequisite of effective ethiological treatment of bacterial diseases of the oral cavity is the knowledge of the issues of microbiology pathological infectious process, the results of research conducted bacteriological biological media. In acute and chronic infectious inflammatory diseases of the maxillofacial region it is possible within 18-24 hours to determine the sensitivity of pathogenic microflora to antibacterial drugs with the help of the "cassette" micromethod, within 72 hours to spend and get the results of bacteriological studies of pathological material. If true odontogenic infection, along with facultative bacteria (Streptococcus mutans, Streptococcus milleri, Staphylococcus aureus), and anaerobic flora stands (Peptostreptococcus, Bacteroides, Actinomyces), allowing you to include antibiotic therapy, are active in gram-positive flora (penicillins, macrolides) and active against anaerobic bacteria - nitroimidazoles. When periodontal diseases mainly allocated gram-negative anaerobes (Bacteroides, Fusobacterium), spirochetes, which involves the use of synthetic tetracyclines, cephalosporins, penicillins protected in combination with lincosamides, nitroimidazoles. Numerous bacteriological tests show the presence of mixed flora (3-5 or more microorganisms). Pathogens can be stomatitis viruses are herpes simplex 1, type 2, fungi Candida albicans; pathogens buccal cellulitis causes by Haemophilus influenzae.

We should not forget even for a number of features of the oral cavity, which pay attention to the specialists. Oral cavity contains saliva - initially infected medium containing a large number of opportunistic pathogens. The constant presence of bacteria creates differences in the protective properties of the mucosa and bone of the jaw: the wound heal faster; infectious focus (periodontinny granuloma or tooth) may be in the jawbone over the years; in addition to saliva contains a number of bacterial enzymes, complicating the healing of wounds of the oral mucosa. This should be considered at the planning stage of both small and major surgical interventions in the oral cavity.

All surgical interventions in the oral cavity can be divided into three categories:

- "clean" - basically, the plan that are held on healthy tissues without signs of inflammation, for example, delayed dental implantation, osteoplasty, sinus-lifting, removal of benign tumors, etc;

- "conditionally clean" - operation in the field of chronic inflammation in remission (periapical surgery, periodontics, dental implants immediately, and others);

- "septic" - any interventions for chronic inflammatory diseases and conditions - from the extraction of a tooth in a state of acute pain to the opening of abscesses and abscesses in the oral and maxillofacial region.

But even "clean" operation in the oral region, according to many dentists, can not be considered sterile saliva microorganisms enters the wound, infects it - so antibiotics are appointed in order to prevent, even in the absence of overt infections process.

2. Rational choice dose of antibacterial drugs, way of administration, the interval between administrations should be made taking into account the parameters of both the patient and taking into account the pharmacokinetics of the drug, the location and severity of the disease. Single dose depends on the age, the body weight of the patient, condition of the main organs biotransformation and elimination, the severity of the disease, and combinations with other drugs. The way of administration depends on the localization of the pathological process, the functional condition of the gastrointestinal tract, the severity of the disease, age of the patient. Multiplicity of destination of the drug is associated with a half-life.

3. The use of antimicrobial drugs should be administered as soon as possible. In acute infectious process efficiency manifests itself more quickly, shorter treatment and lasts generally 2-3 days after the normalization of the clinical picture. In subacute and chronic processes drugs effects are slower, so therapy - longer. If necessary, repeat treatments. Early removal of the drug contributes to the development of resistant strains of microorganisms and ineffective pharmacotherapy.

4. Rational use of antimicrobial drugs combinations. Indications for the combination antibiotic therapy may include: severe infections requiring immediate intensive treatment to release the pathogen and bacteriological confirmation of the diagnosis; mixed infection or multiple processes, caused by various pathogens; the need to prevent or slow the development of resistance of the pathogen. The mutual reinforcement of antimicrobial action is possible if the combination of drugs with different mechanisms of action or different spectrum of activity (penicillins with aminoglycosides, cephalosporins with aminoglycosides, fluoroquinolones with cephalosporins, antibiotics or fluoroquinolones with nitroimidazoles). With a combined antibiotic therapy should take into account the principles of potentiation, synergies, indiferentsii and antagonism between the two groups. It is undesirable to co-administration of drugs with unidirectional toxic effects, drugs one pharmacological group, with a similar mechanism or the spectrum of activity.

5. Efficient effective and safe use of antibacterial drugs is impossible without knowledge and control side effects. The most significant of these are hypersensitivity reactions (allergic reactions - to be considered a variant of cross-allergies between beta-lactam antibiotics (penicillins, cephalosporins, carbapenems)); toxic reactions (toxicity, which is individual for each group of drugs); the development of dysbiosis and candidiasis; immunosupressive action. The problem of stomatological faculty students and the future of a dentist to be able to recognize, prevent their development, as well as to optimize the further treatment.

There are many classifications of antimicrobial drugs, taking into account the different principles of separation of drugs.

According to the mechanism of action:

1) specific cell wall biosynthesis inhibitors (beta-lactam antibiotics, glycopeptides);

2) drugs that violate the molecular organization and function of cell membranes (polymyxins, polyenes);

3) drugs that inhibit protein synthesis at the ribosome level (macrolides, lincosamides, aminoglycosides, tetracyclines, amphenicols);

4) inhibitors of RNA synthesis at the level of RNA polymerase and inhibitors acting on folic acid metabolism (rifampin, sulfonamides, trimethoprim);

5) inhibitors of DNA synthesis (fluoroquinolones, nitroimidazoles, nitrofurans).

By type of antimicrobial action antibiotics are divided into bactericides, causing the death of microorganisms (beta-lactam antibiotics, aminoglycosides, 2-nd and 3-rd generations, polymyxins, polyenes, glycopeptides, combined sulfonamides (co-trimoxazole), fluoroquinolones) and bacteriostatic, slowing growth and reproduction of bacteria (tetracyclines, amphenicols, macrolides, nitrofurans, nitroimidazoles).

Depending on the source of antibacterials are divided into:

- natural compounds which are obtained directly from-producing organisms (benzylpenicillin, benzatinpenicillin, tetracycline, streptomycin);

- semi-synthetic drugs from natural sources, which are obtained by biosynthesis targeted to increase efficiency (oxacillin, dicloxacillin, carbenicillin, doxycycline);

- synthetic agents who receive an artificial chemical means, simulating a natural material structure (glycopeptides, sulfonamides, fluoroquinolones).

Depending on the antimicrobial spectrum of activity recovered:

- drugs with a narrow spectrum of activity (natural penicillins, macrolides, glycopeptides, lincosamides, nalidixic acid, nitroimidazoles, polyenes et al.);

- drugs with a wide spectrum of action (aminoglycosides, cephalosporins, tetracyclines, amphenicols, quinolones, sulfonamides, etc.).

Analyzing the use of antimicrobial drugs in dental practice, it is necessary to point out some differences drugs in outpatient and inpatient settings. The severity of the disease, the prevalence of the process, the localization process that affects mainly soft tissue and bone, joints, mucous membranes, the need for parenteral administration of drugs, or the possibility of using oral forms, accessibility, convenience for the patient determine the final choice of drug. In outpatient practice, often protected penicillins are used, macrolides, cephalosporins oral forms, lincosamides, nitroimidazoles, doxycycline. In the context of a fixed practice leading place is the use of cephalosporins, fluoroquinolones, nitroimidazoles parenteral, lincosamides, fusidic acid.

Description of antibacterial drugs most frequently used in stomatological practice.

Penicillins are classified as natural and semi-synthetic drugs having very significant pharmacokinetic characteristics and a spectrum. Natural penicillins (benzilpenicillines, bicillines) - preparations of a narrow spectrum of action; them susceptible pathogens diphtheria, syphilis and most anaerobes; they are inactive against beta-lactamase strains of gram-positive and gram-negative cocci (30-40% of pneumococci, staphylococci, most strains). Given the long-term they use, the use of penicillin is required in large doses (single and daily).

Semi-synthetic penicillins are divided into having preferential activity against gram-positive microorganisms (antistaphylococcus) - oxacillin, dicloxacillin, nafcillin; broad-spectrum penicillins (except penicillinaseformated forms of staphylococcus and Pseudomonas aeruginosa) - ampicillin, amoxicillin, broad-spectrum penicillins with additional activity against Pseudomonas aeruginosa - carbenicillin, ticarcillin, azlocillin.

Currently, due to the development of resistance to most penicillins, the most promising is the use of semi-synthetic penicillin - amoxicillin. The drug blocks cell wall synthesis enzyme of microorganisms, thereby has a bactericidal effect against gram-positive and gram-negative pathogens (streptococci, staphylococci, Neisseria, Escherichia coli, Shigella, Salmonella, Klebsiella), gram-negative anaerobes (Bacteroides), sublingual microflora (fusobacterium, actinomycetes, porfiromony). Amoxicillin best characterized among all penicillins absorption in the gastrointestinal tract (up to 90%), its bioavailability independent of the meal. In its application are high concentrations in soft tissue, mucous membranes, bones. It can be used for the treatment of infectious and inflammatory processes of the upper and lower respiratory tract, urinary tract, skin and dental implant effective for the treatment of infectious complications of acute and chronic periodontitis flowing, dentoalveolar abscess, periostitis, gingivitis, osteomyelitis.

In recent years, an increasing number of bacteria that produce beta-lactamase, which causes a tendency to an increase in microbial resistance to penicillins (and in particular to amoxycillin). Among the ways to combat it effectively is a combination of antibiotics with beta-lactamase inhibitors (clavulanic acid, sulbactam, tazobactam). Inhibitors do not have the usual doses of antimicrobial action, but bind irreversibly to the enzyme and inactivate them. The most studied following combinations: ampicillin + sulbactam (unazin), ticarcillin + clavulanic acid (timentin), piperacillin + tazobactam (tazocin), amoxicillin + clavulanic acid (amoxiclav, augmentin). It is the latter found the drug most widely used in outpatient and inpatient dental practice.

Amoxicillin + clavulanate is more effective than monocomponent penicillins, is one of the drugs of first choice for systemic treatment of periodontal disease, it can be used prophylactically prior to major surgery. Initially administered orally at 500 mg (equivalent amoxicillin) 3 times a day for 5 days, the course no more than 14 days. Side effects: the development of dysbiosis, candidiasis, allergic reactions of immediate and delayed type. The last reaction may be cross-type with other beta-lactam antibiotics, require the determination of individual sensitivity to the drugs appear urticaria, angioneurotic edema, anaphylactic shock. In recent years, the proportion of penicillin among other clinically used antibiotics is less than 20% and has been steadily decreasing. Are replaced by more efficient means, among whom are appointed cephalosporins.

Cephalosporins are used from the beginning of the 70s of the twentieth century and deserve increasingly recognized specialists in various clinical specialties, including dentistry. The group currently employs more than 30 semi-synthetic drugs and is constantly expanding. They are superior by penicillins antibacterial activity, in terms of pharmacokinetics, characterized by good tolerability plasmid resistant to beta-lactamases. The most widespread classification of cephalosporins, based on microbiological criteria.

First generation of cephalosporins (cefazolin, cephalothin, cephalexin) are highly active against gram-positive cocci (except methicillin) and some gram negative bacteria (Klebsiella, E.coli, Proteus vulgaris), that is, antibiotics are relatively narrow spectrum of action. Cefazolin is a primary means of preventing surgical site infections at the "clean" operations.

Second generation of cephalosporins (cefaclor, cefamandole, cefuroxime) have a broader spectrum of antimicrobial action. Also gram-positive cocci, they are effective against most enterobacteriaceae, including Proteus vulgaris. These resistant enterococci, Pseudomonas aeruginosa, most anaerobes. Parenteral drug products (cefuroxime) are rationally used in life-threatening infections - sepsis, peritonitis, pneumonia, and for intraoperative infection prevention. Cefuroxime (zinnat, zinacef) bactericidal activity against streptococci, staphylococci meticillinsensitive, gram-negative bacteria (Haemophilus influenzae, gonococcus, Enterobacteriaceae). It is resistant to beta-lactamases plasmid, penetrates the blood-brain barrier, is used to treat infectious and inflammatory diseases of different localization (including maxillofacial region) at children and adults, for the prevention of postoperative complications. Parenteral (zinacef) is used 3 times a day, 0,75 – 1,5 g, orally (tablets, suspension - zinnat) – 0,5 g 2 times a day.

At the third generation of cephalosporins (ceftazidime, ceftriaxone, cefotaxime), the spectrum of antimicrobial activity shifted towards gram-negative pathogens and anaerobes - the main pathogens of nosocomial (hospital-acquired) infections. Ceftazidime (fortum) has a broad spectrum bactericidal activity, particularly effective against gram-negative bacteria, including Pseudomonas aeruginosa. Sometimes it is useful to combine with aminoglycosides III generation (amikacin, tobramycin). Ceftazidime is the most commonly used antibiotic for severe nosocomial infections (peritonitis, osteomyelitis, pneumonia, sepsis, pyelonephritis). It is used intravenously at 0,5 – 2,0 g every 8-12 hours (corrected dose in renal failure). In mixed infections it is combined with aminoglycosides and metronidazole. Ceftriaxone differs prolonged action (applied 1-2 times a day) and high ability to penetrate into various organs and tissues, including bone and soft tissues. Cefoperazone does not require dose adjustment even in severe renal insufficiency.

Cephalosporins of forth generation due to the peculiarities of the chemical structure overcome the resistance of the majority of gram-negative bacteria and are highly active against gram-positive organisms, including pneumococci penicillinresistance. Reference compound is cefepime (maxipime) which is resistant to not only a plasmid but also a chromosomal beta-lactamases, has a bactericidal effect. The drug penetrates well into almost all organs and tissues, and its high concentration in the blood after intravenous injection results in a profitable 2-fold mode of administration. A wide spectrum of activities allows the use of cefepime monotherapy of nosocomial infections, although suspected anaerobic flora or the presence of Pseudomonas aeruginosa it is expedient to combine with metronidazole and amikacin, respectively.

All cephalosporins are well tolerated, typical for beta-lactams allergic reactions when they are used less and there occur easier, but can cross allergy (10-15% of cases). Modern cephalosporins have low nephrotoxicity, rarely cause changes in the normal intestinal microflora.

Carbapenems (tienam, meronem, ertapenem) have a very broad spectrum of antibacterial action, including virtually all gram-positive and gram-negative aerobic and anaerobic bacteria, and are considered as drugs empirical monotherapy serious infections. Tienam due to a number of fundamental modifications of structure penetrates quickly through the channels of the outer membrane of bacteria and creates in the periplasmic space of high concentration, which makes it a reliable bactericidal effect. This drug has high resistence to chromosomal and plasmid beta-lactamases. Tienam used in empirical monotherapy aerobic-anaerobic infections, and effective for treatment failure other antimicrobial agents. Depending on the severity of the infection process tienam single dose is 0,5 – 1,0 g, the interval between intravenous administration – 6-12 hours.

Aminoglycosides are not absorbed from the gastrointestinal tract and consequently applied parenterally. For drugs I generation include streptomycin, kanamycin, neomycin, and having a high oto- and nephrotoxicity and very limited indications for use (mainly pulmonary tuberculosis localization). Preparations II generation gentamicin, tobramycin and preparations III generation amikacin and netilmicin have much in common in the spectrum of activity. They are effective in severe infections caused by gram-negative bacteria, including E.coli, Klebsiella, Proteus, and meticillinsensitive S.aureus. Aminoglycosides are excreted unchanged in the urine through glomerular filtration, therefore requires correction of the dose according to the degree of renal failure. To date, there is growing interest to aminoglycosides, since they, unlike the fluoroquinolones have synergistic with beta-lactam antibiotics and vancomycin in the treatment of multidrug resistant infections. Therefore, the latest generation of drugs (amikacin) have a wide spectrum of indications, including septic conditions, severe infections of the respiratory tract, skin, bones, organs of digestion.

Tetracycline. Antibiotics in this group are characterized by bacteriostatic effect, broad spectrum, however, results in deterioration of the permanent connection with the development of multidrug-resistant strains of them, and high toxicity. Tetracycline there are short-acting, which is administered 3-4 times a day, metacycline expectancy - 2 times a day, long-acting doxycycline - usually 1 time per day. Doxycycline, like other tetracyclines blocks protein synthesis in the microbial cell to ribosome level. It is active against staphylococci (including penicillinase-producing), streptococci, pneumococci, Clostridium, Listeria, anthrax bacillus, gonococcus, pertussis bacillus; acts on Rickettsia, Chlamydia, Treponema spirochete, Leptospira, Mycoplasma, fusobacterium. The main advantage of tetracycline antibiotics is that they provide a concentration in the gingival fluid, a 5-7 times greater than in the serum. In addition, when using them has a balance between non-specific adsorption of the drug on the surface of the root and its receptors specifically binding bacterial plaque. This ensures that the deposit of doxycycline: at low concentrations in the gingival pocket drug enters to "automatically". Doxycycline is one of the leading drugs in systemic antibiotic treatment of periodontal diseases, purulent infections of soft tissue, odontogenic infections, osteomyelitis. Among the side effects of this group of antibiotics isolated dyspeptic symptoms, specific glossitis, allergic reactions, skin photosensitivity, candidiasis of different localization. The use of tetracyclines in tooth development period can permanently change the color of the enamel as metabolites formed are deposited in the enamel as well as skin.

Macrolides (rovamycin, clarithromycin, azithromycin, etc.) have primarily bacteriostatic effect against many gram-positive and gram-negative bacteria and rickettsiae, spirochaetes. They penetrate into phagocytes and are transferred to the site of infection of these cells, tissues therefore provide a concentration far in excess of those in the plasma. High intracellular concentrations of macrolides make their choice of means for chlamydia, mycoplasmosis. They are insensitive Enterobacteriaceae, Pseudomonas aeruginosa.

Rovamycin (spiramycin) is superior to other macrolides on activity against streptococci, including pneumococci, resistant to penicillin. It binds with three patches on ribosomes, which ensures a long and postantibiotic antimicrobial effects as well as positive immunomodulatory effects. It is well tolerated and widely used for infections of the upper and lower respiratory tract (efficacy in acute tonsillitis and pneumonia is 90%); at urolocical infections and dental treatment can be carried out on an outpatient basis (3 million IU inside 2-3 times a day). Clarithromycin has a pronounced antibacterial effect, showing activity against pathogens having both extra- and intracellular location. It is the reference drug for the treatment of gastritis and peptic ulcer disease associated with Helicobacter pylori. High activity against Chlamydia and ureaplasma and allows its use with urogenital infections. The drug accumulates in high concentrations in various tissues, especially in the lung, tonsils, in the middle ear mucosa of the stomach. Azithromycin - representative of a new subgroup of macrolide - azalides for ingestion. It has a long half-life (55 hours), and therefore can be used one time per day during a short period of time, providing prolonged postantibiotic effect (5 - 7 days). Azithromycin, like other macrolides, used in dentistry for the treatment of acute odontogenic infection: periostitis, periodontitis, pericoronitis, in periodontal diseases in the acute stage, in other chronic inflammatory diseases of the oral and maxillofacial region. Side effects are rare and primarily include allergic reactions, dyspeptic symptoms, dysbacteiasis, transient increase in liver transaminases and alkaline phosphatase.

Lincosamides (lincomycin and clindamycin) are reserve antibiotics for infections caused by strains of staphylococci and other gram-positive pathogens, anaerobes as well as, in particular bacteroids, fusobacterium resistant to beta-lactam antibiotics. The drugs are active against gram-positive anaerobic bacteria - propionibacteria, peptokokki, peptostreptokokki. Clindamycin is also effective against infections caused by protozoa. Preparations well penetrate into different tissue enteral and parenteral administration, tend to accumulate in the bones. Lincosamides inhibit protein synthesis in microbial ribosomes. Given the pronounced bone-seeking and accumulation in the bone, especially in areas of destruction, these tools are widely used in dentistry for the treatment of osteomyelitis, alveolitis, inflammatory lesions of periodontal tissues, especially when abscessed forms, for the prevention of infectious complications in endodontics, dental surgery prior to periodontal operations. Side effects include the development of dyspepsia, allergic reactions, bone marrow toxicity (neutropenia, thrombocytopenia). The most dangerous side effect is the development of pseudomembranous colitis.

Glycopeptide antibiotics - vancomycin and teicoplanin - narrow spectrum antibiotics, which include gram positive cocci. Now it is the most effective antibiotic, acting on methicillin-resistant strains of staphylococci (Staphylococcus aureus and Staphylococcus epidermicus). In general, these drugs are used in the most severe staphylococcal and enterococcal infections (sepsis, meningitis, pneumonia and lung abscess, osteomyelitis, endocarditis), not amenable to treatment by other antibacterial agents, and/or intolerance to beta-lactam antibiotics.

Fluoroquinolones (ofloxacin, ciprofloxacin, moxifloxacin, etc.) are highly active antimicrobial broad-spectrum, effective against both many gram-positive and gram-negative organisms (including localized intracellularly) and some anaerobes - Staphylococcus, Campylobacter, Legionella, Chlamydia, Mycoplasma. Their mechanism of action is unique among antibiotics and sulfonamides, and is to inhibit an essential enzyme of microbial wall - DNA gyrase, disrupting the synthesis of DNA. Fluoroquinolones have high bioavailability for various routes of administration, they are in large quantities accumulate in phagocytes, which ensures their transport to the centers of infection and the creation of high bactericidal concentrations in various organs and tissues (the respiratory and urinary tract, tonsils, sinuses, bile, cerebrospinal fluid, bones). The drugs used in acute infections of the maxillofacial region, chronic and recurrent infections of the ear, nose and throat, mouth, pneumonia, pyelonephritis, infection of soft tissue and skin, infectious and inflammatory diseases of the abdominal organs, bones and joints, septicemia. Ciprofloxacin and ofloxacin considered as alternative drugs for the treatment of periodontitis. The most common treatment includes 7 days. In their application, possible allergic reactions, dyspepsia, arthralgia and myalgia, sleep disorders, destruction of bone marrow, skin photosensitivity.

Nitroimidazoles (metronidazole, tinidazole, ornidazole) violate DNA replication and protein synthesis in the microbial cell, inhibit tissue respiration. The spectrum of action includes the majority of anaerobic bacteria (Bacteroides, Clostridium, fusobacterium, peptostreptococcii, etc). They are sensitive, some protozoa. If ingestion is well absorbed, bioavailability of 80% and is independent of food intake. In dentistry, they are used for the treatment of mixed (aerobic and anaerobic) infection of various localization, both independently and in combination with antibiotics or fluoroquinolones. In parodontology used in the treatment of catarrhal and necrotizing ulcerative gingivitis (mostly local). In the treatment of periodontitis, metronidazole is one of the drugs of choice for systemic therapy. Widely applied topically, including the composition of the films and gels drugs locally acting in the tooth-gingival pocket. The course of treatment 5-7 days intravenously or orally 2 times daily. In the appointment of this group of drugs may appear anorexia, unpleasant metallic taste in the mouth, indigestion, diarrhea, allergic reactions, leucopenia. Nitroimidazoles violate the metabolism of alcohol - is strictly prohibited admission of alcoholic beverages during treatment with these drugs.

Logical structure of theme:

ANTIBACTERIAL DRUGS IN STOMATOLOGY

         ↓                                    ↓                                    ↓

ANTIBIOTICS          FLUOROQUINOLONES      NITROIMIDAZOLES

(penicillins,              (ofloxacin,                           (metronidazol,

cephalosporins,            ciprofloxacin,                     tinidazol,

karbapenems,              moxifloxacin,                     ornidazol)

macrolides,                 levofloxacin)

lincosamides,

tetracyclines, etc.)

            ↓                                                                ↓

SULFONAMIDES                                        NITROFURANS

(co-trimoxasol,                                            (furagin, furadonin, furamag,

salasosulfonamides)                                       nifuroxasid)

↓

BASIC MECHANISM OF ACTION OF MAIN ANTIBACTERIAL GROUPS

↓

INDICATIONS OF ANTIBACTERIAL DRUGS IN THE DENTAL PRACTICE 

SIDE EFFECTS OF ANTIMICROBIAL THERAPY

      ↓                     ↓                          ↓                              ↓

Toxicity     Allergic reactions  Biological reactions   Immunosupression

4. The main purpose of classes: is the understanding of basic principles of choice and selection of specific patients with infectious pathology desired antimicrobial drugs or combinations thereof, mastering the methods of monitoring the efficacy and safety of use.

To decision this purpose, students must:

To know:

1. Features of oral microflora, pathogenic flora, which is most common in dental diseases.

2. Basic principles of rational choice of antimicrobial drugs.

3. Classification of antimicrobial drugs, depending on the chemical structure, mechanism of action, such as bacteriological action, spectrum antibacterial activity.

4. Features of pharmacokinetics, pharmacodynamics and clinical application of the main groups of antimicrobial drugs (antibiotics of different groups, fluoroquinolones, nitroimidazoles, sulfonamides, nitrofurans).

5. Side effects leading antibacterial groups, complications of antibacterial therapy, methods of prevention and treatment.

6. The principles of purpose combined antimicrobial therapy.

7. Features of the use of antimicrobial drugs for common dental diseases, which are based on the infectious process.

To be able to:

1. Select an individual patient antimicrobial therapy, to determine the criteria of efficiency and safety of its application.

2. Assign a combined antibacterial therapy.

3. Determine the optimal dosing regimen, the route and frequency of administration of preparations based on pharmacokinetic and pharmacodynamic parameters, the age, sex, biotransformation and elimination bodies, condition of pathological process in a particular patient.

4. Identify and anticipate the early stages of drug side effects, perform the analysis and correction.

5. Assign a scheme of emergency therapy for pneumonia, septic shock, allergic shock, odontogenic sepsis.

Acquire practical skills:

1. On the basis of clinical, laboratory and instrumental methods of investigation to study select the desired patient-specific drugs.

2. Prescribe proposed antibacterial drugs.

3. Allocate signs with subjective and objective study of the patient, characterized by the presence of an infectious process, its localization, activity, prevalence. Write a clinical diagnosis.

5. Supposed plan of students' work.

A) Control of theoretical training - answers to the control questions, the decision of test tasks and situational problems.

B) Practical work with the relevant thematic sick - supervision, work with medical documentation, drawing up the protocol of choice and selection of individual patient causal treatment.

B) Selection criteria for evaluating the efficacy and safety recommended antimicrobial agent, exercise evaluation.

6. Tasks for independent work:

Control questions for self-training students and final control of knowledge:

- List the known mechanisms of action of antimicrobial drugs;

- What are the main classification of antimicrobial drugs according to mechanism of action, spectrum of activity, type of action, chemical structure?

- The classification of the major groups of antibiotics which are used in the dental practice (penicillins, cephalosporins, macrolides, lincosamides, tetracyclines, aminoglycosides);

- Give examples of antibacterial drugs for use in outpatient and inpatient dental care; justify the answer;

- What are the main causative agents of infectious and inflammatory processes in the oral cavity? Enter their microbiological characteristics;

- What are the criteria determining the choice of antibiotic for the treatment of infection?
- Specify the steps of antibiotic action assessment in terms of time. Tactics of doctor at these stages;

- What are the characteristics of the organism should be taken into account in the appointment of antibiotics?

- Explain the indications for use in the dental practice of sulfonamides;

- Explain the indications for use in the dental practice of fluoroquinolones;

- Explain the relevance of local and general use of derivatives of nitroimidazoles (metronidazole, ornidazole) in the dental practice;

- List the adverse effects of antimicrobial drugs, methods of prevention and treatment;

- What are the clinical and pharmacological principles of choice and selection of antibiotic in the treatment of infectious process?
- A group of beta-lactam antibiotics: general characteristics and differences;

- The principles of  combine use of antimicrobial drugs;

- Principles of selection and appointment of antimicrobial drugs during pregnancy and lactation. Classification of antimicrobial drugs according to the nomenclature of funds on the principles of Food and Drug Administration (FDA);

- What are the features of the pharmacokinetics and pharmacodynamics of lincomycin?

- What is the algorithm of choice of antibacterial drugs in the elderly, taking into account comorbidities (renal failure, liver diseases, diseases of cardiovascular system)?

- Determine the nature of the interaction of antibacterial drugs with other drug groups in their common application;

- The causes and mechanism of the appearance of microorganisms resistant to antimicrobial drugs, ways to overcome this phenomenon. The principles of creation of the combined antimicrobial agents.

             Practical skills that must be mastered in the study of current topics of classes:

- Supervised the thematic patient in a department;

- Examine the history of the disease (data of laboratory and instrumental studies, conclusions of consultants) and a sheet of medical prescriptions;

- To write recipes on proposed antibacterial agents contained in the prescribing patients sheet;

- Identify principles for the selection of a single dose, administration routes, the use of multiplicity, duration of treatment of proposed antibacterial drugs;

- Highlight features with subjective and objective study of the patient, characterized by the presence of an infectious process, its localization, activity, prevalence. Write a clinical diagnosis of the disease;

- On the basis of theoretical data of pharmacodynamics of drugs and own observations to choose the drugs, which are necessary for the patient;

- Select the clinical and instrumental criteria for evaluating the effectiveness and safety of drugs used, to carry out an assessment;

- Justify the need for a combination of drug therapy and to suggest options for a safe combination of drugs;

- To make the forecast of adverse effects of drugs, intended patient and outline a plan to identify them in the early stages;

- Create a plan of urgent medical care for pneumonia, septic shock, allergic shock, odontogenic sepsis.

7. Situational tasks to determine the final level of knowledge.

1. At patient with rheumatoid arthritis who had previously been treated by bicillin appeared shortness of breath, palpitations, cold sweat, a sharp decrease of blood pressure, dizziness, after injection of sodium penicillin.

What complication developed in this case, and why? Make a first aid program. Events possible prevention in the future.

2. Patient Sh., 55 years old, went to the doctor complaining of pain in the mouth in the application of hot and spicy food, increase in body temperature up to 380C, bleeding gums, cracks in the corners of the mouth, dry lips. Objectively: the mucous membrane of the cheeks, gums, tongue traced erosion, covered with white bloom, friable mucosa, bleeding. In anamnesis - prolonged glucocorticoid therapy.

Your preliminary diagnosis. Possible causes of established pathological condition. Methods of prevention and treatment.

3. Children dentist asked a woman with a child of 2 years of complaints that the baby teeth started to break down. On examination: yellow enamel of the teeth, the incisors are completely destroyed, many teeth affected by caries, tooth necks in a dark rim. From anamnesis it is known that a woman during pregnancy on their own to take antibiotics on the intestinal infection.

What are the possible cause teeth damage in children. Which antibiotic is taken during pregnancy? To which group it belongs to? Suggestions for the further management of the child.

4. Patient P., 58 years old, with a large infected wound in maxillofacial region was carried out regular irrigation lesion preparation, which contains an antibiotic. During treatment, the patient's condition has improved, but the patient's hearing loss, disrupted kidney function (edema syndrome).

Analyze the possible causes of established state. Assign methods of prevention and treatment. What security methods to control the use of this group of antibiotics known to you?

5. When opening the phlegmona of the oral cavity revealed necrotic mass of purulent foci dirty-gray color, presence of gas bubbles and inclusions of fat, sharp unpleasant odor of exudate. Tissues have a dark brown color, muscle - type of cooked meat.

The above is due to the local pathological condition? What are the possible etiology of this process? What are the priority measures do you suggest to prevent the further spread of the process? Principles etiotropic treatment.

6. The patient complains of heartburn, increased pain in the mouth after taking spicy food. Recently received treatment for pneumonia. On examination of the oral cavity is found significant white patches on the mucous membranes. Areas not covered with a layer of white, bright bloodshot, shiny.

Your preliminary diagnosis of the patient. Specify the possible mechanisms of oral lesions. Methods of prevention and treatment.

7. Woman B., 35 years old, complains of pain in the oral cavity, increasing weakness. From history we know that over the past 10 days took sulfanilamide for the treatment of tonsillites. Objectively: the oral mucosa dry, slightly hyperemic, numerous small erosive and ulcerative necrotic elements of nature in the buccal mucosa, lips, tongue, along the gingival margin. Gums swollen, and bleed easily. In blood test: reduction in the number of erythrocytes, thrombocytes, leucocytes, reduced forms of segmented neutrophils, increase the number of lymphocytes, ESR 50 mm/hr.

What complication of sulfanilamide therapy may in a patient? What type of adverse reactions it relates? Specify methods to control of safety the use of sulfonamides.

8. The patient suffers from coronary artery disease, diffuse cardiosclerosis, chronic heart failure stage II. Regularly three times a week apply furosemide. Currently it carries community-acquired pneumonia, in the treatment of which is assigned a combined pharmacotherapy. On the 5th day patient hearing impaired.

Explain the reason for the possible complications in the patient. What antibacterial agent while the use of a diuretic may have contributed to this complication? Methods of prevention and treatment. The tactics of the further treatment of the patient.

9. The man T., 30 years old, which is under the supervision of the family doctor within 2 years about rheumatic fever and mitral heart defect, after hypothermia appeared sore throat, diagnosed angina.

Your recommendations on the possible etiology and further treatment of tonsillitis. What do you advise a patient for the prevention of rheumatic process? Give the clinic-pharmacological characteristics of the proposed antibacterial agents.

10. At patient B., 60 years old, after the first injection of the antibiotic any signs of anaphylactic shock.

List the most characteristic clinical signs of allergic shock. Methods of prevention of acute allergic complications. What plan of urgent medical care in this case with an indication of the mechanism of action of drugs offered.

8. Recommendations on registration of the results of the students (see. Appendix)
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THEME 6.
CLINICAL AND PHARMACOLOGICAL CHARACTERISTICS OF ANTIINFLAMMATORY DRUGS (NON-STEROIDAL AND STEROIDAL)
1. Hours – 2

          2. Material and methodical support of the topic: video presentations, educational stands, schemes for the presentation of the main provisions of the theme sessions, a collection of medicines, case histories, collections of control tests and case studies, a list of the necessary educational materials.
3. Topic’s rationale. The choice of steroid and non-steroidal drugs used to treat inflammatory rheumatologic, neurological diseases is of great practical importance. A thorough study on the effective application and prevent side effects of corticosteroid (CS) and non-steroidal antiinflammatory drugs (NSAIDs) should be given much attention.        

In the cortex of the adrenal glands synthesized two steroids, cortisone and hydrocortisone (cortisol). Cortisone - biologically inactive compound that is converted in the liver to hydrocortisone. Both natural CS have mineralocorticoid activity, but weaker than mineralocorticoids.

Control of production of CS has the hypothalamic-pituitary-adrenal system. A key organ in the regulation of the synthesis of the CS is the hypothalamus, which responds to the level of hydrocortisone in plasma levels and stress. With CS low blood or impact stress (trauma, infection, physical activity, etc.) hypothalamus produces corticotropin-releasing factor (cortikoliberyn), which stimulates the release of adrenocorticotropic hormone (ACTH) from the pituitary. Under the influence of ACTH synthesized in adrenal corticosteroids and mineralocorticoids. With an excess of corticosteroids in the blood ceases to produce hypothalamus corticotropin-releasing factor. Thus, the hypothalamic-pituitary-adrenal system operates on the mechanism of negative feedback.

Out of adrenal corticosteroids in the blood during the day is not uniform, but as 8-12 pulses, subject to circadian rhythm. Maximum hydrocortisone secretion occurs in the early morning hours (6-8 hours) and decreases rapidly in the evening and at night.

Pharmacodynamics.

After passing through the cell membrane in the cytoplasm corticosteroids are associated with a specific steroid receptor. The activated receptor complex ACS enters the cell nucleus, combined with DNA and stimulates the production of messenger RNA. As a result, translation of RNA to ribosomes synthesized various regulatory proteins. One of the most important is lipocortin that inhibits the enzyme phospholipase A2 and thus inhibits the synthesis of prostaglandins and leukotrienes, which play a key role in the inflammatory response.

There is a theory of corticosteroids action, under which the effects are realized not only through the core and through the membrane and cytoplasmic receptors. This CS some effects may develop quickly, especially with high doses of intravenous administration. However, the maximum pharmacological activity CS accounts for the period when their peak concentration in the blood is over.

The main effects of corticosteroids. 
Anti-inflammatory effect. Corticosteroids suppress all phases of inflammation. In the anti-inflammatory action of many factors play a role: inhibition of phospholipase A2 and related violations formation of prostaglandins and leukotrienes, stabilization of lysosomal membranes, reducing capillary permeability, inhibition of migration of neutrophils and macrophages in inflammation, inhibition of fibroblast proliferation and collagen synthesis, inhibition of the formation of cytokines lymphocytes and macrophages. 
Imunomodulate  and antiallergic effect. Corticosteroids inhibit the proliferation of lymphoid tissue and cellular immunity that underlies their use in transplantation of organs and tissues. Corticosteroids inhibit the formation and break the kinetics of T-lymphocytes, reducing their cytotoxic activity, prevent the interaction of antibodies with mast cells, macrophages, inhibiting the release of biologically active substances.

 CS prevent adhesion of neutrophils and monocytes to endothelial surfaces in inflammation, and by this reduce their penetration into the damaged tissue. As a result, reduced the release of enzymes and monokines with these cells, which initiate the further development of the pathological process.

GC inhibit the release or activation of inflammatory mediators (histamine, serotonin, bradykinin) prevent activation of phospholipase A2, and by stimulating the formation of its inhibitor - lipomodulin, prevent damage to cell membranes. CS reduces the release of arachidonic acid from phospholipids synthesis and its metabolites (prostaglandins, leukotrienes, thromboxane). As a result of reduced congestion and exudation, edema in inflammation. GCS limit the transport of monocytes into the fire, prevent their participation in the proliferative phase of inflammation. In addition, corticosteroids inhibit the synthesis of mucopolysaccharides in inflamed tissue and reduces their connection to plasma proteins trapped with exudate in the center rheumatic inflammation. It also limits swelling and infiltrative process and, most importantly, the development phase fibrinoid inflammation. CS reduces the number of T-lymphocytes that circulate in the blood, the limited impact of T-helper cells in B lymphocytes and the production of antibodies, rheumatoid factor formation. In most joints CS limit the synthesis and release of cytokines: interleukin-1 and interleukin-2. Thus, they prevent the deployment of autoimmune processes.

Fluid and electrolyte balance. Slowing the allocation from the body of sodium and water by increasing the reabsorption in the distal renal tubules, increased excretion of potassium (mineralocorticoid activity). These effects are more characteristic of natural corticosteroids (cortisone and hydrocortisone), less - semisynthetic (prednisone, prednisolone methylprednisolone). Fluorinated drugs triamcinolone, dexamethasone and betamethasone mineralocorticoid activity are not. Carbohydrate metabolism. Increased blood glucose by stimulating hepatic gluconeogenesis, reduce membrane permeability to glucose. Possible development steroidal glycosuria and diabetes. Protein metabolism. Inhibition of synthesis and amplification processes of protein breakdown, especially in the skin, muscle and bone. This is evident weight loss, muscle weakness, atrophy of the skin and muscles, stretch marks, bleeding, slowing healing. Fat metabolism. The redistribution of subcutaneous fat by Kushingoid type, because the tissues of the extremities prevails lipolysis and tissue in the chest, neck, face, shoulder girdle - lipogenesis. The exchange of calcium. Corticosteroids reduce calcium absorption in the gut, contribute to its exit from the bone strengthening and excretion in the urine. The result may develop osteoporosis, hypocalcemia and hypercalciuria. Cardiovascular system. GCS blockers increase the sensitivity to catecholamines, increase the pressor effect of angiotensin II. They reduce capillary permeability, maintain a normal tone of arterioles, myocardial contractility. When adrenal insufficiency reduces cardiac output, expanding arterioles, diminished reaction to adrenaline. Together with hypovolemia-induced mineralocorticoid deficiency, these changes can lead to vascular collapse.

Blood. CS cause lymphocytopenia, and monocytopenia eosinopenia but stimulate the formation of red blood cells and platelets. After taking even one dose corticosteroids reduced level of lymphocytes, monocytes, eosinophils, basophils with the simultaneous development neutrophil leukocytosis. Maximum changes in blood observed after 4-6 hrs., The initial state is restored after 24 hours. After a long course of corticosteroids therapy changes in the blood can be stored for 1-4 weeks. The endocrine system. Introduction ACS accompanied by inhibition of the hypothalamic-hipofyzarno-adrenal system, due to negative feedback. Inhibition more pronounced with prolonged use of corticosteroids and / or use long-acting drugs. GCS reduces the production of sex hormones as a result of direct inhibition of their synthesis and reducing the production of luteinizing hormone.

Under conditions of stress in the body needs cortisol soar. Cortisol production during stress increases 10 times, that is, the average is 200 mg. Under the influence of cortisol rapidly increased blood glucose, amino acids, fatty acid synthesis is activated by adrenaline. increase efficiency cells combined with a decrease in sensitivity to pathogenic influences. Increases strength and heart rate, increased CBV, blood pressure. Deficiency of the hormone during stress makes the body defenseless.

Pharmacokinetics

CS is well absorbed in the gastrointestinal tract. The maximum blood concentrations observed after 0.5-1.5 hours. Food is a little slow rate of absorption, but does not reduce its rate.

CS injection produced in a variety of esters. Succinate, hemisuccinate and soluble phosphates have a quick and relatively short operation. In urgent situations are the drugs of choice, they are administered i.v. In intramuscular maximum effect develops in 1-2 hours. Acetonide acetate and - a suspension of crystalline, insoluble in water, which are growing slowly (several hours) and lasts a long time (several weeks). They are designed for intra and arouncortilage input. In intramuscular administration is slowly absorbed from the onset of action within 1-2 days, peak after 4-8 days and up to 4 weeks. Intravenously forbidden!

CS metabolizing in the liver to form inactive metabolites, with natural rather than semi. Cortisone and prednisone initially exposed presystemic metabolic transformation to the active form - hydrocortisone and prednisone, respectively. Fluorinated corticosteroids (triamcinolone, dexamethasone, betamethasone) are metabolized more slowly than the rest. Blood plasma corticosteroids are associated with proteins (transkortyn, albumin), and 90% natural and semisynthetic 40-60%. This is due to higher concentrations in tissues and their semi-synthetic corticosteroids higher activity.

The excretion of inactive metabolites CS   coming from kidneys. Natural CS have the short T1/2, fluorinated drugs - the longest. In renal failure this option does not change, so dose adjustment is required.
Side effects of glucocorticoids
	System
	Side effects 

	Musculoskeletal
	Osteoporosis, pathological fractures, vertebral compression fractures, aseptic necrosis of the femoral head

	Skin
	Hemorrhage, acne, striae, thinning skin, atrophy of the skin and subcutaneous tissue i / m introduction (the most dangerous entry into the deltoid muscle)

	Regenaration
	Slower healing

	CNS
	The volatile mood, psychosis syndrome, pseudo brain tumor

	Eye 
	Glaucoma (with possible exophthalmos), posterior subcapsular cataract

	Metabolic
	Hyperglycemia, hyperlipidemia, increased appetite, Kushingoid syndrome, negative nitrogen balance

	Gastrointestinal tract
	Esophagitis, dyspepsia, steroid stomach ulcers and duodenal ulcers, gastrointestinal bleeding, perforation, pancreatitis

	Endocrine 
	Delayed puberty, suppression of hypothalamic-pituitary-adrenal system, slowing the growth of children, menstrual cycle (secondary amenorrhea), steroid diabetes, manifestation of latent diabetes

	Cardiovascular
	Hypertension 

	Water and electrolyte balance
	Sodium and water retention, hypokalemia, edema, hyperosmolar coma

	Immune 
	Reducing anti-infectious immunity syndrome, infectious complications, activation of tuberculosis etc.


Infectious complications of CS therapy. Infectious complications (bacterial, viral, fungal, parasitic) often develops in patients with previous impaired immunity. When they occur, in addition to carrying out specific therapy, should try to reduce the dose of corticosteroids or transfer the patient to the alternating treatment.

Bacterial infections (tonsillitis, pneumonia or septicemia) occur most frequently. The main causative agents are staphylococci and gram-negative bacteria E. groups that should be considered when selecting empiric antibiotic therapy.

Tuberculosis. Patients with positive tuberculin tests are at risk of developing active TB because during prolonged therapy with glucocorticosteroids, they should take isoniazid preventive purpose.
Viral infection. The use of glucocorticoids increases the risk of dissemination of viral infections. In contact with sick chicken pox or shingles oprizyuchyy patient that had not been ill, within 48 hours should otrymty specific immunoglobulin. If the course of therapy corticosteroids than 2 weeks, then use live virus vaccines is not recommended.

Secondary adrenal insufficiency. The most serious complications of the treatment of ACS, potentially life-threatening, is secondary adrenal insufficiency resulting from suppression of the hypothalamic-pituitary-adrenal system during prolonged use of corticosteroids.

Risk factors inhibiting hypothalamic-pituitary-adrenal system

Dose. When receiving corticosteroids in physiological doses (adult 2.5-5 mg/day of prednisone or 10-30 mg/day hydrocortisone) suppression of the hypothalamic-pituitary-adrenal system occurs. At higher doses already 1-2 weeks marked dysfunction of the adrenal cortex, and further it may develop atrophy.

The duration of treatment. In the course of 10 days (in doses up to 40 mg/day of prednisone) no significant danger of suppression of the hypothalamic-hipofyzarno-adrenal system, while taking up to several weeks is possible atrophy of the adrenal cortex.

Hours. It is necessary to take into account circadian rhythm making CS (dangerous to take 5 mg of prednisone evening than 20 mg in the morning).
  The suppression of the hypothalamic-pituitary-adrenal system while taking more fluorinated corticosteroids - triamcinolone, dexamethasone, betamethasone of the duration of action.

The severity of withdrawal depends on the preservation of the function of the adrenal cortex. In mild cases, general weakness, fatigue, loss of appetite, muscle pain, worsening of the underlying disease, fever. In severe cases (especially under strong stress) can develop adisonovyy classic crisis of vomiting, collapse, convulsions. Without the introduction of GCS patients quickly die from acute cardiovascular insufficiency.

Measures for the prevention of secondary adrenal insufficiency:

• except in emergency conditions and specific indications, according to theGCS appoint circadian rhythm;

• most widely used alternating therapy;

• the course of treatment more than 10 days to cancel corticosteroids to lower their dose. Daily with drawal depends on the duration of admission. In the course of several weeks to several months permissible dose reduction to 2.5-5 mg prednisolone (or equivalent amount of another drug) every 3-5 days. With more prolonged use should reduce the dose slowly - by 2.5 mg every 1-3 weeks;

• after discontinuation of corticosteroids, which are used for 2 weeks. and more for 1,5-2 years to monitor the patient's condition in stressful situations. If necessary, carry out protective PPI therapy.

Interaction with other drugs 

The effect of corticosteroids aggravated by concomitant administration of erythromycin (ACS slows metabolism in the liver), salicylates (increase unbound protein fraction ACS), estrogen.

The effect of corticosteroids weaken inducers of microsomal liver enzymes - phenobarbital, fenitoin, rifampicin and others.

ACS weaken the effect of anticoagulants, antidiabetic and antihypertensive agents. GCS reinforcing effect of theophylline, sympathomimetics, immunosuppressive agents, NSAIDs.

Common indications for glucocorticosteroids

There are three fundamentally different kinds of glucocorticosteroid therapy.

Substitution therapy. The use of corticosteroids in physiological doses in adrenal insufficiency of any etiology. Cortisone or hydrocortisone introduced taking into account the circadian rhythm - 2/3 1/3 dose in the morning and evening. Other drugs administered 1 time per day in the morning.

Suppressive therapy. The use of corticosteroids at adrenogenital syndrome (increased production of adrenal gland hormones) in the pharmacological (exceeding physiological) dosages, leading to inhibition of secretion of ACTH and subsequent decrease androgen hypersecretion of adrenal cortex; 1/3 the daily dose of hydrocortisone or cortisone is usually given in the morning and 2/3 dose - evening.

Pharmacodynamic therapy. The most common option is the use of corticosteroids, which is divided into local and systemic. In systemic therapy prescribed corticosteroids relying on their anti-inflammatory, anti-allergic, immunosuppressive and antishock effect. In pharmacodynamic systemic therapy can use different routes of administration and dosing regimens of corticosteroids, depending on the severity of the patient. Top preparations average duration - prednisone, prednisolone, methylprednisolone.

Long-acting drugs should prescribe a short course. Dexamethasone has some specific indications for use: bacterial meningitis, cerebral edema, respiratory distress syndrome prevention in infants  - dexamethasone stimulates the synthesis of surfactant in the alveoli of the lungs), leukemia (replacement prednisolone dexamethasone for acute lymphoblastic leukemia significantly reduces the incidence of CNS lesions).

The principles of long-term therapy

Appointment CS only after failure of other drugs. Exception - adrenal insufficiency, adrenogenital syndrome, a life-threatening condition.

                         Dosage and corticosteroids in systemic therapy  
	dosage
	Indications
	Comment
	Effectiveness
	Side effects

	Inside, the low dose (less than 10 mg prednisolone) 1 per day
	Supportive therapy
	The physiological dose easing symptoms
	+
	+

	Average dose (more than 10 mg of prednisone) alternating scheme (a day)
	Light and medium

the severity of the disease, supportive therapy
	More rare side effects  , less inhibition of the hypothalamic-pituitary-adrenal system
	++
	+

	Moderate/high dose 1 per day
	Control of disease activity
	Good effect in many rheumatic diseases, fewer side effects than the division into several stages
	++
	++

	Moderate/high dose in divided doses
	Speed control disease activity
	The larger effect than Single dose administration of an equivalent dose
	+++
	+++

	Mini-pulse (100-200 mg prednisolone for 2-5 days)
	Speed control activity severe disease
	A more rapid effect, the ability to use the next lower maintenance dose
	+++
	++

	Intramuscular depot CS
	Limited use
	Temporary improvement of a condition
	++
	+++

	Intravenous pulse therapy
	Emergency treatment of severe, life-threatening diseases
	Fast effect, the ability to use the next lower maintenance dose
	++++
	++++


Comparative activity of glucocorticoids 

	Drug
	equivalent

dose mg
	glucocorticosteroid activity
	mineralocorticoid activity
	

	
	
	
	
	In plasm, min
	in tissue min days

	
	Short action
	
	

	Hydrocortisone Cortisone
	20
25
	1

 0,8
	1 

1
	90 

30
	0,5 

0,5

	                    Middle action

	Prednisolone

Prednisolone Methylprednisolone
	5 

5

 4
	4 

4 

5
	0,8 

0,8 

0,5
	200

 60 

200
	0,5-1,5

0,5-1,5

0,5-1,5

	
	Long action
	
	

	Triamcinolone Dexamethasone Betamethasone
	4 

0,75 

0,75
	5 

30 

30
	-
	>200 >300 >300
	1-2 

1,5-3 

1,5-3


The individual selection of doses, more dependent on the nature of the disease, patient response to treatment than by age or body weight.

Gradual dose reduction to a minimum, providing clinical stability after obtaining the desired effect.

Accounting physiological circadian rhythm selection of GCS, most of the drugs should designate as a single morning dose can assign 2/3 or 3/4 dose in the morning, and the remainder - around noon. This regimen reduces the risk of suppression of the hypothalamic-pituitary-adrenal system since morning the system less sensitive to the suppressive action of exogenous glucocorticoids.

Transfer patient with alternating therapy for stabilization.

Alternating therapy is corticosteroids appointment a day in a 1 dose should be 2 times more than the one which was used for the transition to alternating treatment.

The main advantage of alternating therapy is suppression of hypothalamic-less hipofyzarno-adrenal system and thus reducing the risk of adrenal insufficiency.

The patient was transferred to the alternating therapy gradually and only after stabilization. For alternating therapy only suitable corticosteroids average duration (prednisolone, methylprednisolone, prednisone), after receiving one dose which hypothalamic-pituitary-adrenal system is suppressed for 12-36 hours. Do not use long-acting corticosteroids (triamcinolone, dexamethasone, betamethasone), because even at their destination in a day the risk of suppression of the hypothalamic-pituitary-adrenal system is not reduced.

Alternating therapy is not effective in the treatment of hematological diseases, ulcerative colitis, malignant tumors, severe conditions.

Pulse therapy is a short-term appointment of ultra-high doses of corticosteroids. The minimal mineralocorticoid effect of methylprednisolone, a weaker compared to prednisolone, the effect on the gastrointestinal tract and central nervous system make it the drug of choice during pulse therapy. Of course methylprednisolone administered at a dose of 1-2 g/day i.v. 1 per day for 3-5 days.

Indications for pulse therapy is difficult and life-threatening diseases, especially systemic collagenoses (systemic lupus erythematosus, vasculitis, rheumatoid arthritis, severe visceral lesions, severe ankylosing spondylitis and others.). Pulse therapy is also used thrombocytopenic purpura, acute spinal cord injury, multiple sclerosis. Patients with the most severe rheumatic diseases (lupus nephritis, CNS lupus, rheumatoid vasculitis, systemic necrotizing vasculitis) pulse therapy should always be combined with the use of cytotoxic drugs (cyclophosphamide).

In the dental practice more often used injectable form of corticosteroids for acute care at shock conditions; locally (less systematically) - for the treatment of pulpitis and periodontitis, diseases of the oral mucosa and salivary glands inflammatory and allergic nature, with arthrosis of temporomandibular joint nynoscheplepnoho, osteomyelitis, periostitis, mihurtsevomu and lichen planus.

Contraindications for appointment CS relative, they must take into account when planning long-term therapy:

• diabetes (especially dangerous fluorinated corticosteroids);

• mental illness, epilepsy;

• gastric ulcer and duodenal ulcer;

• pronounced osteoporosis;

• severe hypertension.

In urgent situations, corticosteroids administered without contraindications.

Caution when using corticosteroids to pregnant and lactating mothers

CS well cross the placenta. Natural and semi-synthetic drugs neftorovani generally safe for the fetus, does not lead to fetal development Cushing's syndrome and suppression of the hypothalamic-pituitary-adrenal system. Fluorinated corticosteroids for prolonged intake can cause adverse reactions, including flaws.

CS used to prevent respiratory distress syndrome in premature infants. Use of long-acting corticosteroids, usually dexamethasone. The drug is administered intramuscular mother during pregnancy to 34 weeks for 24-48 hours. the expected birth.

Mothers who received corticosteroids during the last 1.5-2 years for the prevention of acute adrenal insufficiency, is additionally enter hemisuktsynat hydrocortisone 100 mg every 6 hours.

When feeding milk low-dose corticosteroids equivalent to 5 mg of prednisone, no danger to the child because corticosteroids do not get into breast milk. Higher doses of drugs and their prolonged use can cause delayed growth and suppression of the hypothalamic-pituitary-adrenal system of the child.
Non-steroidal antiinflammatory drugs.

At this time there are no less than 50 different structure of drugs classified as NSAIDs. The main ones are listed below.

Classification NSAIDs origin (chemical structure) 

	I.   Acid derivatives

 

	Arylcarbonic acids

	Salicylic acid

 

• Aspirin

• Salitsylamid

• Dyflunisal

• Trysalitsylat

• Benorylat

• sodium salicylate
	Anthranilic acid (fenamates)

 

• Flufenamova acid

• Mefenamova acid

• Meklofenamova acid

• Niflumova acid

• Tolfenamova acid

	Arylalkane acids

	Arylvinegar (phenylacetic) acid

  Diclofenac

• Fenklofenak

• Alklofenak

• Fentiazak

Heterovinegar acid

• Tolmetyn

• Zomepirak

• Kloperak

• ketorolac trymetamin

Indoles / Indenotstovi acid

• Indomethacin

• sulindac

• etodolac

· • Atsemetatsyn

· 
	Arylpropionic acid

• Ibuprofen

• Flurbiprofen

• Ketoprofen

• Naproxen

• Oksaprozyn

• Fenoprofen

• Fenbufen

• Suprofen

• Indoprofen

• Tiaprofenova acid

• Benoksaprofen

· • Pirprofen

	Enolic acid

	Pirazolidyns

 

• phenylbutazone

• Oksyfenilbutazon

• Azapropazon

• Fenprazon

Pyrazolone - metamizol
	Oksykams

• Piroxicam

• Izoksykam

• Sudoksykam

• Tenoksykam

· • meloxicam

	II. Nonacidic derivatives

	· • Prokvazon

· • Tryamin

· • Bufeksamak

· • pyrazoles

· • Nabumeton
	· • Flurprokvazon

· • Flufizon

· • Tynorydyn

· • Colchicine

· • Derivatives of  paraaminofenol - paracetamol

· • sulfonamide derivatives - Nimesulide

· • Derivatives koksybiv - celecoxib, rofecoxib

	III. Combination of drugs

	· • ARTROTEK  (diclofenac + misoprostol)

· • Ambene (phenylbutazone + dexamethasone)

· • Aspifat (aspirin + sucralfate) and others.


General features NSAIDs

1. Nonspecific antiinflammatory action, ie an inhibitory effect on any inflammation regardless of nosology and etiological features.

2. The combination of anti-inflammatory, analgesic and antipyretic action.

3. Relatively good tolerability associated with the rapid removal of their body.

4. The inhibitory effect on platelet aggregation.

5. Binding to serum albumin, with between drugs there competition for binding. This fact is of value as medicines are not connected quickly excreted from the body and thus do not show the desired action.

The main effects of NSAIDs include:

- antiinflammatory

- antipyretic

- painkiller

- antiplatelet

Mechanism of action

The main element of the mechanism of action of NSAIDs is inhibition of prostaglandin synthesis, is associated with inhibition of the enzyme cyclooxygenase (COX) - a key enzyme metabolism of arachidonic acid.

It is known that the products of arachidonic acid - prostaglandins and leukotrienes are mediators of inflammation. The molecules of arachidonic acid formed during the release of cell membrane phospholipids and metabolized by cyclooxygenase or lipooksyhenaznym ways.

There are at least two COX isoenzymes, which inhibited by NSAIDs (Vane I.R., 1971, 1995). First isoenzyme - COX-1 (constitutive, the existing normal) controls the production of prostaglandins, which regulate the integrity of the mucous membrane of the alimentary canal, platelet function and renal blood flow, and the second isoenzyme - COX-2 (induced) - involved in the synthesis of prostaglandins in inflammation.

It should be noted that COX-2 in normal circumstances and is not formed under the influence of certain tissue factors inducing inflammation (cytokines etc.). Therefore we can say that NSAIDs are anti-inflammatory effect is due to inhibition of COX-2, and adverse reactions - inhibition of COX-1.
Nonprostaglandyn mechanisms of NSAIDs:

1. Inhibition of proteoglycan synthesis of articular cartilage cells.

2. Reduction of peripheral inflammation by central mechanisms.

3. Increased T-cell proliferation, synthesis of IL-2 cells.

4. Reducing the activation, adhesion of neutrophils
Pathogenetic classification of NSAIDs  

	Pathogenetic classification of NSAIDs

	1. Selective COX-1
	Low-dose aspirin

	2. Nonselective COX
	Most known NSAIDs

	3. Mainly selective COX-2 inhibitors
	Meloxicam, nimesulide

	4. Specific COX-2 inhibitors
	Celecoxib, rofecoxib


Classification by severity of NSAIDs main effect 

	NSAIDs with a strong antiinflammatory activity

	Acids
	Salicylates

Pirazolidyny

Indolvinegar acid derivatives

Phenylacetic acid derivatives

Oksykams

Propionic acid derivatives

	Nonacids 
	Alkaloids

 Sulfonamides 

	NSAIDs with weak antiinflammatory activity = "narcotic analgesics", "analgesics antipyretics"

	Anthranilic acid derivatives (mefenamova acid)

Derivatives paraaminofenol  (paracetamol)

Derivatives heteroarylvinegar acid (ketorolac)


The main effects of NSAIDs

Anti-inflammatory effects of NSAIDs (through the mechanism of prostaglandins).
Analgesic effect of NSAIDs appears at pains weak and medium intensity in muscles, joints, tendons, nerve trunks, the leader or toothache. With intense visceral pain most NSAIDs are less effective than narcotic analgesics (morphine group). Unlike narcotic analgesics NSAIDs do not suppress the respiratory center and do not cause drug dependence.

Antipyretic effect. NSAIDs can reduce fever only and does not affect normal. Patients must warn that NSAIDs show only symptomatic effect and have neither antibacterial or antiviral activity. When you save fever, pain, deterioration of general condition, patients should consult a doctor.

Antiaggregatory effect. As a result of inhibition of COX-1 in platelets is suppressed endogenous synthesis of thromboxane proahrehanta. The greatest activity has antyrehatsiynoyu aspirin, used with antyhrehatsiynyh in low doses. Selective COX-2 inhibitors have no effect on platelet aggregation.

Pharmacokinetics. All NSAIDs are well absorbed in the gastrointestinal tract. In a significant degree bind to plasma albumin, replacing with some other medicines, helping to enhance their effects. Most NSAIDs are well into the synovial fluid of joints. NSAIDs are metabolized in the liver, kidneys metabolites out.

Pharmacokinetic classification NSAIDs 

	The half-life of NSAIDs

	Group 
	Drug 
	Half-life 

	" short  acting"
	Aspirin

Diclofenac

Flurbiprofen

Ibuprofen

Indomethacin

Surham
	0,25 + 0,03 

1,10 + 0,20 

3,80 +1,20 

2,10 + 0,30 

4,60 +0,70 

4,60 + 0,70

	"Long acting"
	Naproxen

Piroxicam

Fenylbutazon

sulindac
	14,0 + 2,0 

57,0 + 22,0 

68,0 + 25,0 

14,0 + 8,0


Drugs with long half-life (14 hours or more) administered 2 times a day, and some 1 per day.

Indications for use of NSAIDs

1. Rheumatic disease. Rheumatism (rheumatic fever) rematoyidnyy, arthritic and psoriatic arthritis, ankylosing spondyloartryt (Byehtyeryeva disease), Reiter's syndrome, reactive arthritis.

2. The non-rheumatic diseases of musculoskeletal system. Osteoarthritis, osteoprtryt, myositis, tenosynovitis, trauma (household, sports).

3. Neurological diseases. Neuralgia, sciatica, ishiaz, lumbago.

4. Renal and hepatic colic.

5. Head and toothache.

6. postoperative pain.

7. Fever (usually at body temperature above 38.50C)

8. Prevention of arterial thrombosis.

9. Dysmenorrhea (relief of pain associated with increased uterine tone due to overproduction PHF2α beside the analgesic action of reduced blood loss).

In dental practice NSAIDs are widely used in inflammatory diseases of maxillofacial area and oral mucosa, inflammatory swelling after an injury, operation, pain sydromi, arthritis, arthritis, temporomandibular joint, myofascial pain syndrome maxillofacial area, neuritis, neuralgia , postoperative pain, fever.

Side effects of NSAIDs. The main negative feature of NSAIDs - high risk of adverse reactions gastrointestinal tract. In 30-40% of patients receiving NSAIDs observed dyspeptic disorders (abdominal pain, nausea, vomiting, etc.), 10-20% - NSAID-gastropathy and gastric ulcers and 12 duodenal ulcer, 2-5% - bleeding and perforation of the stomach.

Ulcerogenic effect is only partly related to the local and the damaging effects of NSAIDs are mainly caused by inhibition of COX-1 resulting in systemic effects. Clinical symptoms nearly 60% of patients, especially the elderly, and no diagnosis in many cases installed at ezofahogastroduodenofibroskopy. Slightly but constantly bleeding erosions and ulcers can lead to systematic blood loss (2-5 ml/day) and the development of iron deficiency anemia.   less hastrotoxic are dosage forms with enteric-soluble coating. 

      Risk factors  : female sex, age over 60, smoking, alcohol abuse, family ulcerative history, concomitant severe cardiovascular disease, concomitant intake CS immunosuppressants, anticoagulants, long-term therapy NSAIDs large doses, or concomitant use of two NSAIDs or more.

The most gastrotoxicity with aspirin, indomethacin and piroxicam using.

Strategies for improving the tolerability of NSAIDs:

- Co-administration of drugs that protect the mucous membrane of the gastrointestinal tract. High performance has a synthetic analogue of prostaglandin E2 misoprostol, which can prevent the development of ulcers in the stomach as well as the 12-duodenum. Proton pump inhibitor omeprazole has approximately the same efficiency as misoprostol, but better tolerated. Gastroprotective properties are in bismuth preparations;

      - Change tactics NSAID use:

a) reducing the dose;

b) switch to parenteral, rectal or local administration;

c) appointment of enteric-soluble forms (but negative effects on the gastrointestinal tract is a systemic reaction).

- The use of selective NSAIDs COX- 2;

- An exacerbation of ulcer - cancellation of NSAIDs and antiulcer treatment;

- The inability to discontinuation of NSAID (rheumatoid arthritis) - receiving NSAIDs undercover misoprostol and omeprazole with regular use.
The main side effects of NSAIDs

1. Gastrointestinal reactions (including stomach ulcers) - aspirin, indomethacin, piroxicam.

2. Hypersensitivity - different forms of allergic reactions - urticaria, anaphylaxis, angioedema - aspirin, "standard NSAIDs."

3. Renal failure: a) deterioration in renal blood flow by reducing PG synthesis; b) analgetic nephropathy due to a direct effect on renal parenchyma - indomethacin, phenylbutazone.

4. Violation of the central nervous system - poor concentration, insomnia, paranoia, depression, abuse of reflex reactions - indomethacin.

5. Hematotoxycity (aplastic anemia, agranulocytosis, thrombocytopenia, Thrombocytopathy) - pyrazolone, pirazolidyny.

6. Hepatotoxicity (all NSAIDs).

7. Reye syndrome (encephalopathy, cerebral edema, hypercholesterolemia, medykamentoznoy hepatitis without jaundice) - the appointment of aspirin to children under 12 years of viral infections - influenza, chickenpox.
NSAIDs are contraindicated in erosive and ulcerative lesions of the digestive tract, especially in the acute phase, expressed human liver and kidneys, cytopenia, hypersensitive, pregnancy. If necessary, use the most effective (but not before delivery !!!) small doses of aspirin.

Terms purpose and mode of use. Each patient should select the most effective drug with the best tolerability.

Treatment should start with the lowest dose, with good tolerability in 2-3 days it can be improved.

With prolonged NSAID treatment course should be taken after meals. For rapid analgesic or antipyretic effect appropriate to appoint them on an empty stomach with a glass of water. The most rapidly absorbed in the digestive canal naproxen sodium, diclofenac potassium, soluble forms of aspirin and paracetamol. For fast relief of pain can also vykorystovuaty parenteral dosage forms of NSAIDs (diclofenac, ketorolac).

 The simultaneous use of two or more NSAIDs is not advisable, since the effectiveness of such combinations is not objectively proved (except perhaps the appointment of paracetamol in podnanni with any other NSAID to enhance analgesic effect) and increases the risk of adverse reactions. 

Conventionally NSAIDs are divided into short-hardy (<6 hours) and long-hardy (> 6 hours). However, a clear link between NSAIDs half-life in plasma and its clinical efficacy is not evident. "Short-die hard" drugs can be continued in high concentrations accumulate in the area of inflammation, such as joint cavity. So welcome one and dvohkratnyy "short-living" drugs often at the same effective as multiple.

Drug Interactions. In appointing in the same period of NSAIDs may enhance the effect of indirect anticoagulants and oral hypoglycemic agents. However, they weaken the effect of antihypertensive drugs, increase the toxicity of antibiotics - aminoglycosides, digoxin and some other drugs is of clinical significance.

Many drugs that are appointed simultaneously with NSAIDs, in turn, may affect their pharmacokinetics and pharmacodynamics:

- Antacids (Almagel, Maalox, and others) and cholestyramine reduce the absorption of NSAIDs in the digestive tract;

- Corticosteroids and slow acting (basic) antiinflammatory drugs (medicines of gold, etc.). Reinforce antiinflammatory effects of NSAIDs;

- Narcotic analgesics and sedatives increase the analgesic effect of NSAIDs.
4. The general purpose of classes:

- assign a rational pharmacotherapy of inflammatory diseases (rheumatologic, neurological, etc.), select the necessary medicines with groups of corticosteroids and NSAIDs, adequate dosage form and dose mode input in the appointment of patients with rheumatologic, neurological disorders, taking into account the side effects of drugs in the presence of accompanying pathology.
The particular purpose of classes:

- concrete, solving situational problems - the choice of pharmacotherapy patient with rheumatic fever, rheumatoid arthritis, neuralgia etc. indicating the group of medicines (drugs); prescription for steroids and NSAIDs for treatment.     
5. To know:

            -  basic principles of rational purpose of antiinflammatory drugs;

- peculiarities of pharmacokinetics, pharmacodynamics and clinical application of major groups;

- the nature of the interaction with other  means, compatible with their use;

- side effects of antiinflammatory therapy, complications and their prevention and treatment.
6. To be able to:
- On the basis of clinical, instrumental and laboratory studies give justification efficacy of corticosteroids, NSAIDs in inflammatory processes of various etiologies;

- Predict the possible side effects of drugs and to develop measures to prevent them;

- To conduct an adequate choice and assign the most effective and safe means of combinations.
7. Practical skills of the topic.

1. To be able to find out the complaint, to collect history (including allergenic), to assess the data of laboratory and instrumental methods, formulate a preliminary diagnosis, make treatment plan for the patient.

2. Make the choice of drugs, the choice of a particular drug in a particular setting.

3. Make definition dosage form, group affiliation, dose and route of administration of drugs, dosage scheme (multiplicity, dependent on food intake).

4. Predict and identify the risk of side effects of drugs.

      5. Predict the side effects associated with a spectrum of pharmacological action of drugs.

      6. Apply the appropriate pharmacological tools in the development of adverse reactions to drugs

      7. Substantiate the need for combined administration of drugs.

      8. Write down the intended patient medication in the form of recipes. Prescription and spend their pharmacological analysis (indicate group membership, indications, possible complications):
-  Prednisolone in solution

-  Methylprednisolone in solution.

-  Dexamethasone in solution.

-  Hydrocortisone in ampoules.

-  Budesonide (budenofalk) in tablets.

-  Depomedrol in solution.

-  Meloxicam in tablets.

-  Diclofenac in tablets.

-  Nimesulide in tablets.

-  Aspirin in tablets.

-  Ketorolac in ampoules.

-  Voltaren in ampoules.

8. Questions to control of knowledge.

1. General mechanisms of antiinflammatory action of glucocorticoids. Pharmacodynamics.

      2. Pharmacokinetics of glucocorticoids.

3. Indications, contraindications, complications in the application of glucocorticoids.

      4. Basic principles hormone (ACS) and antiinflammatory therapy:

a) the choice of drug, optimal dose and route of administration;

b) the particular course of treatment to prevent serious violations of all types of metabolism;

a) gradual removal of the drug to avoid withdrawal symptoms.

      5. Classification of NSAIDs.

6. General mechanisms of antiinflammatory actions of NSAIDs. Pharmacodynamics.

      7. The pharmacokinetics of NSAIDs.

      8. Indications, contraindications, complications when using NSAIDs.

      9. Basic principles of rational use of NSAIDs

      10. Comparative characteristics of NSAIDs, pharmacodynamics features.

      11. Pharmacokinetics and clinical use of NSAIDs.

      12. Side Effects. Contraindications for use.

9. Recommendations on registration of the results of the students (see. Appendix)
10. Literature.
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THEME 7.
CLINICAL AND PHARMACOLOGICAL CHARACTERISTICS OF LOCAL ANESTHETICS AND ANTISEPTICS
1. Hours – 2

         2. Material and methodical support of the topic: Patient who needs to conduct surface, infiltration, regional anesthesia or reorganization of pathogens on the surface of the mucous membranes and skin in the dental office, tabular material, a set of samples of drugs, a set of tests, a set of case studies, recipes

         3. Topic’s rationale. Extensive use of local anesthetic and antiseptic medicines in the daily practice of a dentist, the lack of an "ideal" anesthetic drug and the incidence of undesirable side effects with their appointment have determined a significant relevance of the group of local anesthetics and antiseptics to the dentist. Important is prescribing drugs given individual sensitivity characteristics and interactions with other drugs for each patient.
        Physiological characteristics inhibition of pain sensitivity in direct contact with the membrane of the nerve fiber. In sufficient concentrations local anesthetics reversibly inhibit the generation of the action potential by blocking the spread of excitation along the nerves. They can operate on any sections of the nervous system and all kinds of nerve fibers, causing a loss of sensation and local paralysis. Effects of local anesthetics, imposed in therapeutic doses are completely reversible: the nerve function is restored and signs of nerve damage or missing neurons.

        Classification and general pharmacological characterization of a local anesthetics and antiseptics.
       Local anesthetics - is a group of herbal medicines and synthetic origin, which are in direct contact with the electroexcitability membrane of nerve cells cause reversible loss of pain and other sensitivity species.

      Classification of local anesthetics:
· Esters - benzocaine (benzocaine), Novocaine (procaine hydrochloride), dicain, benzofurokain;

· The substituted amides - lidocaine (lidocaine), trimekain (mezokain), bupivacaine (marcaine)   ultrakain (articaine), mepivacaine (skandonest) ropivacaine (naropin)

· Combined drugs - ultrakain (articaine with epinephrine).

       Antiseptics - a group of medicines that destroy infectious agents on the surface of the body (skin, injuries and mucous membranes)

      Classification of antiseptics and disinfectants:

1.Nonorganic compounds- halogens (chlorine preparations, iodine)

- Oxidizing agents (hydrogen peroxide, potassium permanganate)

- Acids and alkalis (salicylic acid, boric)

- Salts of heavy metals (silver nitrate, copper sulfate, zinc oxide, etc.).

2. Organic compounds - a group of phenol (resorcinol)

- Alcohols and aldehydes (formaldehyde, ethyl alcohol, etc.).

- Dyes (brilliant green, ethacridine lactate, methylene blue)

- Detergents and soaps (miramistin, Decamethoxin, Ichthyol, Soultz, etc.)

- Different chemical groups (furatsilin, Faringosept, stomatidin, Givalex et al.)

- Plant origin (sage, calendula, chamomile, hlorofillipt)

        The mechanism of action, pharmacokinetics, pharmacodynamics of local anesthetics, especially drugs pharmacodynamics of local anesthetics with vasoconstrictor.
        Mechanism of action. Drugs act on the sensory nerve endings and interrupt conduct pain impulses from the place of surgical manipulation of the central nervous system, causing a reversible short-term loss of pain sensitivity. The mechanism of action is the inhibition of passive transport of sodium ions through the membrane channels corresponding nerve cell fibers in the cytoplasm of these cells. Sensitivity to anesthetics in peripheral nerve fibers is not the same. The most sensitive thin unmyelinated group C fibers, the excitation of which is accompanied by a long-term, acute pain. Thin myelinated A-delta fibers are responsible for the sharp short-term paroxysmal pain, are less sensitive to the anesthetic action. Thick myelinated fibers Groups A-delta and A-beta providing tactile sensitivity, less susceptible to the action of the anesthetic.In the formation of a depot of anesthetic around the nerve fiber is carried out phased braking excitation thinnest unmyelinated first, and then - most of thick myelinated fibers.

        Pharmacokinetics of local anesthetics
	Indicator 
	Novocaine 
	 Lidocaine 
	Mepivacaine
	Articaine 
	Bupivacaine



	The degree of binding with plasma proteins,%
	5,8
	65
	78
	95
	95

	The half-life period,min.


	1
	96
	114
	21,9
	163

	Distribution

coefficient
	8,9
	10
	7,6
	123
	83,2

	The relative strength of the action
	1
	4
	4
	5
	16

	Toxicity(relative to

novocaine)
	1
	2
	2
	1,5
	8

	Duration of action

	Short
	Medium
	Medium
	Medium-long
	Long

	Speed of action
	Slow
	Fast
	Fast
	Extremely fast
	Slow


        Pharmacodynamics of local anesthetics, features of pharmacodynamics drugs of local anesthetics with vasoconstrictor. To enhance and prolong the action of local anesthetics, they are combined with vasoconstrictors: adrenaline (epinephrine) in the proportions of 1:50 000, 1: 100 000, 1: 200 000 and noradrenaline (norepinephrine) in proportion 200,000. Vasoconstrictor provides vasoconstriction at the site of the anesthetic what slows the drug absorption and promotes  its longer entering into the membrane of the nerve cell. Capillaries spasm in turn causes tissue hypoxia and reduces the excitability of nerve endings.

        Features of the mechanism of action of different groups of antiseptics.
Halides - cause denaturation of the protein and oxidize some microbial enzymes.

Oxidants - break redox processes of protoplasm proteins and enzyme systems of microbial cells through the allocation of atomic oxygen by the action of catalase.

Acids and alkalis - cause protein denaturation microbial cell protoplasm.

Salts of heavy metals - the protein denaturation, blocking the sulfhydryl group of enzyme systems of microbial cell protoplasm, form albuminates.

Phenol group - blocking enzymatic activity of dehydrogenases, cause denaturation of the protein.

Aldehydes and alcohols - inhibit the enzymatic activity of dehydrogenases cause protein denaturation.

Dyes - inhibit the enzymatic processes that form poorly soluble complexes break metabolism of microorganisms.

Detergents and soaps - alter the surface tension of the cells, causing the death of microbial cells.

Plant origin - a bacteriostatic and bactericidal action is due to the influence of a complex of biologically active substances.

        Indications and contraindications for  local anesthetics and antiseptics usage.
       Local anesthetics - different types of anesthesia: the surface, infiltration, conduction etc.

Contraindications: hypersensitivity to local anesthetics, decompensated heart failure, tachyarrhythmia, and closed angle glaucoma (for drugs containing a vasoconstrictor), a young child.

      Antiseptics - rehabilitation of infectious diseases of the skin, wounds, mucous membranes (stomatitis, gingivitis, etc.)

Contraindications: hypersensitivity to drugs.

        Features of interaction of drugs with drugs of other groups.
       Gently apply during pregnancy and lactation, and anesthetic containing a vasoconstrictor, - cardiovascular and endocrine diseases (diabetes, hyperthyroidism, heart defects, as well as the simultaneous use of blockers B-adrenergic receptors and monoamine oxidase inhibitors others.

       Lidocaine - a drug incompatible with barbiturates and muscle relaxants. It is also contraindicated in patients with severe liver disease.

       Side effects of local anesthetics and antiseptics.
       With an overdose of anesthetic, who has got into the blood, there are side effects:

CNS. Stimulating effect on the CNS - anxiety, tremor, sometimes convulsions, for the excitation of CNS depression occurs.

The cardiovascular system. May occur due to accidental intravascular administration, especially with adrenaline. Acting on the myocardium, reducing its excitability, conductivity and contractility (tachycardia, atrial fibrillation, bradycardia - often with bupivacaine).

Smooth muscle organs. May cause relaxation of smooth muscle of blood vessels and bronchus, increased tone of the digestive tract due to inhibition of the sympathetic nervous system.

Allergic reactions. There are often on drugs of esters, rarely drugs of amides, sometimes component solutions with vasoconstrictor (preservatives, sulfite).

       Features of dosing drugs.
      Novocaine (procaine) - analgesic effect in the soft tissues occurs within 10-20 minutes. Thenovocaine hydrolysis in blood  occurs within 2-3 min, so when it enters the bloodstream, the toxicity increased 10 times. Has anticholinergic, antispasmodic, antishock, antiarrhythmic and hypotensive effect.  It has a relatively weak force anesthetic, after application anesthesia lasts for 15-20 minutes. For amplification and extension steps, and reducing the suction toblood,  vasoconstrictor is added 1 drop of 0.1% solution adrenaline hydrochloride 5-10 ml 0.25-2% novocaine solution. The highest single dose of novocaine for adults is 400 mg or 20 ml of a 2% solution.

        Lidocaine - it is well absorbed and act effectively in the area of inflammation. It is more toxic 2 times and 4 times more effective than novocaine, and has a prolonged effect. This drug is used for all kinds of local anesthesia (including spinal and epidural) in the form of 0.25; 0.5; 1; 2% and 5% solutions. Actively expands blood vessels, therefore introduced usually in combination with vasoconstrictors, has antiarrhythmic and sedative effect, it can be used with ventricular arrhythmias and tachyarrhythmias.

       The product is compatible with sulfonamides. Vasoconstrictors are combined with lidocaine in a ratio of 1: 100 000, that provides sufficient strength and duration of for the anesthetic effect.

For application anesthesia: 10% 5% aerozol` gel, 2-5% ointment. Anesthetic effect after application of the dosage forms occurs within 30-60 seconds and lasts 15 minutes.

The solutions of lidocaine (2%) are available in vials of 50 ml, ampoules of 2 ml and 10 ml, and the cartridge in 1.8 ml.

       Mepivacaine (mepivastezin, skondonest, skandikain) - on the potency and duration of action is similar to lidocaine, but less toxic. It has a very weak vasoconstrictor action, it can be used without vasoconstrictors to create anesthesia in patients with hypersensitivity to the vasoconstrictor (a severe form of cardiovascular disease, diabetes, hyperthyroidism, etc.). As well as the preservative sodium hydrosulfite vasoconstrictor (asthma, allergic to sulfa drugs).

The drug is available in the cartridge, 3% skandonesta solution contains 3% mepivacaine without vasoconstrictor. Skandonesta solution of 2% - 2% mepivacaine with epinephrine solution in the ratio 1: 100 AT 000. Skandonest solution contains 2% 2% mepivacaine with norepinephrine solution in a ratio of 1: 100,000.

        Bupivacaine (marcaine) - butyl analogue of mepivacaine, stronger and more toxic than novocaine. Anesthesia after administration is slower than after administration of lidocaine, but lasts longer (3 to 12 hours.) Since the drug is greatly expands the blood vessels, it is used in combination with vasoconstrictors.

Bupivacaine is introduced in the form of 0.5% solution with adrenaline in a weight ratio of 1: 200 000. may cause bradycardia and convulsions. A single maximum dose is 2 mg per 1 kg of patient body weight.

       Articaine (ultrakain, ubistezin, septanest) - it is a quick and relatively long (1.5-2 h.) analgesic effect, which makes it possible to apply it during anesthesia while performing dental procedures. Anesthesia after its introduction occurs after 0.5-3 min., It is 2 times stronger than lidocaine, while it is less toxic and is rapidly excreted from the body, it can be used in the form of a 4% solution. Do not cross the placental barrier, it can be used during anesthesia in pregnant women. Articaine’s  highest single dose is 500 mg or 125 ml of a 4% solution. The drug is available in ampoules of 2 mg, the cartridge 17-18 ml (in combination with epinephrine).

    4. Graph of logical structure of topic


5. The purpose of classes:

      General: select appropriate drugs for various types of anesthesia, adequate dosage form and dosing regimen when appointing to patients for the purpose of local anesthesia and in order to destroy pathogens on the surface of the skin and mucous membranes 
      Specific: the decision of situational problems (1 problem) - a rational choice of the type of anesthesia to the patient, indicating the group of medicines (drugs); write prescriptions for local anesthetics (lidocaine, bupivacaine, Articaine), oxidants (hydrogen peroxide, potassium permanganate), dyes (ethacridine lactate), detergents and soaps (ethonium, miramistin) for the treatment of the patient.          

         6. To know: 
         pharmacology, mechanism of action and the indications of local anesthetics (esters, amides, substituted, etc. chemical groups), antiseptics (oxidants, colorants, detergents and soaps, various chemical structures).
         
        7. To be able to: 
        prescribe and analyze recipes on medicines of anesthetic and antiseptic action. Differentiated use them in practice.
        8. Practical skills of the topic.

        Write prescriptions for drugs medicines appointed patient in form of recipes. To write recipes and conduct their pharmacological analysis (indicate group membership, indications, possible complications).
1. Lidocaine
2. Bupivacaine
3. Articaine
4. Hydrogen Peroxide
5. Potassium permanganate
6. Ethacridine lactate
7. Ethanol
8. Miramistin
      9. Questions to control of knowledge.

1. Physiological characteristics pain sensitivity suppress in direct contact with the membrane of the nerve fiber.
2. Classification and general pharmacological characterization of a local anesthetic and antiseptic.
3. The mechanism of action of local anesthetics, the concept of action potential, sodium channels, type of myelinated fibers.
4. Features of the mechanism of action of different groups of antiseptics.
5. Pharmacokinetics of local anesthetics (lidocaine, bupivacaine, Articaine)
6. Pharmacodynamics of local anesthetics. Features of pharmacodynamics of local anesthetics with vasoconstrictor.
7. Indications and contraindications to the use of a local anesthetic and antiseptic.
8. Features of the interaction of medicines with drugs of other groups.
9. Side effects of local anesthetics and antiseptics.
10. Features of the dosing formulations.
        Recommendations on registration of the results of the students (see. Appendix)
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THEME 8.
CLINICAL AND PHARMACOLOGICAL CHARACTERISTICS OF ANTIALLERGIC DRUGS AND DRUGS USED FOR THE TREATMENT OF BRONCHIAL OBSTRUCTION SYNDROME

1. Hours – 2

2. Material and methodical support of the topic: manuals, textbooks, methodical development, test and situational tasks, appointments sheets, the history of the disease.
3. Topic’s rationale. Recently, allergic disease called diseases of civilization. According to the World Health Organization level allergic disease takes the 3rd place among other nosology. According to statistics in the world today from some form of allergic diseases suffered 20-40% of the population, respectively, almost every 5th inhabitant of the planet - have allergies. According to forecasts, in the next decade, each inhabitant of the Earth will suffer from allergic disease. According to official figures in Ukraine allergy was diagnosed in 1.5% of the population, although the actual numbers are much higher - up to 25% (about 10 million people.). In his daily practice dentists are more and more cases of allergic reactions in patients. The most dangerous is the immediate type allergic reaction, namely anaphylactic shock. Antiallergic drugs inhibit the action of histamine and other biologically active substances, which are released as a result of the sensitization reactions (antigen-antibody). The study of pharmaceuticals drugs that block H1 receptors, allows qualified to help patients with allergic diseases, to conduct urgent measures of anaphylaxis.
Currently, under the allergy meant only hyperreactivity of the organism to various environmental influences, to any substance, most often with antigenic properties. It is now proved that to be true specific allergic reactions include only those reactions in which lie the basis of immunologic mechanisms, since only possible when specific participation, selective sensitization to specific substances.

Thus, the total that combines immunity and allergy - is a fundamental uniformity of the mechanisms involved in both as a reaction - that is, immune and allergic, and their protection, useful for the organism in nature (to limit the spread of the antigen at the level of the individual). What is different immune responses and allergy? To answer this question, we need to remember about the features of the allergic reactions. Among these are the most common features of the following processes:

1) inflammation, which has hyperergic character;

2) edema;

3) bronchospasm;

4) itching;

5) cytotoxic and cytolytic effects;

6) shock.

CLASSIFICATION OF ANTIALLERGIC DRUGS 

According to the two types of allergic reactions antiallergic agents are divided into two groups:

A. The means used in the reactions of immediate type of hypersensitivity;

B. The means used in the reactions of delayed type of hypersensitivity.

In turn, the A group is divided into four sub-groups, and the group B - 2 subgroups.

At A conditions following 4 groups of drugs used:

1. Means of preventing the release of histamine and other biologically active substances from mast cells and basophils:

a) Corticosteroids (prednisone, dexamethasone);

b) Beta-agonists (adrenaline, izadrin, orciprenalin, salbutamol, berotek);

c) Xanthine (aminophylline);

d) Cromolyn sodium (Intal);

e) Heparin;

f) M-cholinoblockars (atropine, Atrovent).

2. Means of hindering the free interaction of histamine with tissue receptors (H1-histamine blockers - group dimedrol: diphenhydramine, promethazine, diazolin, tavegil et al.)

3. Means of reducing tissue damage (steroid anti-inflammatory drugs - glucocorticoids);

4. Means of reducing (eliminating) the common symptoms of allergic reactions such as anaphylactic shock: a) agonists;

b) bronchodilators myotropic action;

c) glucocorticoids.

These four groups are agents acting mainly on the version of anaphylactic of immediately type.        
If B-conditions is used 2 groups of drugs:

1. Means suppressing immunogenesis oppressing predominantly cell-mediated immunity (immunodepressants):

a) corticosteroids (prednisone, dexamethasone, triamcinolone, etc.).;

b) cytotoxic agents (cyclophosphamide, azathioprine, mercaptopurine);

c) antilymphocytic serum globulin antilymphocytic antiallergic and human immunoglobulin;

d) slow-acting antirheumatic drugs (chingamin, penicillamine);

2. Means of reducing tissue damage:

a) corticosteroids (prednisone, dexamethasone, triamcinolone, etc.).

b) the NSAIDs (voltaren, piroxicam, indomethacin, naproxen, etc.).

In these drugs the general mechanisms of action. First of all, we should say that in the antiallergic effect of beta-agonists matters membrane enzyme adenylate cyclase activation and increase in cyclic AMP levels in mast cells and basophils. This prevents the disclosure of calcium channels and entry of calcium ions into the cell, calcium release from intracellular stores, which inhibits the increase in free calcium concentration in the cytoplasm of cells and the development of subsequent reaction (release of biologically active substances). However, such alpha, beta-agonists as adrenaline, ephedrine has a double effect. Besides this pharmacological effect, reduce the agonists and systemic manifestations Allergic reactions of immediate type (reduce bronchospasm, increases vascular tone, stimulate the activity of the heart). Because of these pharmacological effects, and depending on the clinical situation use off agonists for the following indications:

1) Adrenaline, ephedrine injections are indicated for the development of anaphylactic shock (intravenously, at a stop hearts - intracardiac); effect when administered ephedrine occurs more slowly (30-40 minutes) and more prolonged; adrenaline and ephedrine also administered under the skin (0,3ml) - for the relief of asthma attacks of atopic genesis. The recently established a new dosage form of adrenaline (oil solution) when administered intramuscularly operates 16 hours, but may aseptic abscesses. The racemic mixture of L- and D-2 adrenaline, 25% solution used in the aerosol (adnefrin preparation - inspiratory 2-3 3-4 times a day).

2) Beta-agonists, particularly selective beta-2-agonists (fenoterol) as an aerosol can be used for the relief of asthma attacks, and prevention of it (before going out).

3) Ephedrine tablet form can be used for mild asthma attacks, but mostly for the prevention of them (prevention of night attacks).

Due to the limited action in time of these dosage forms of beta-adrenergic agents (up to 5 hours), in the last few years established selective beta-2-agonists with a duration of action of about 10 hours. This so-called long-acting beta-agonists, or retard beta-agonists. They are available in tablet and inhalation dosage forms. In Ukraine, the clinic used drugs:

- Formoterol (Foradil), the duration of which is approximately 9 hours, receiving 2 times a day;

- Salmeterol - the duration of about 12 hours.

These drugs retard beta-agonists are used primarily for one indication, the prevention of nocturnal attacks of atopic asthma.

Xanthine - the next group of drugs, preventing the exit of histamine and other mediators of allergy of immediate type of mast cells. The most typical representative is theophylline and its preparations, particularly aminophylline. Sam theophylline, which has a pronounced antiallergic effect, and influences directly on bronchial smooth muscle tone (antispasmodic action myotropic) un water soluble. The latter severely limits its use only in the form of tablets and powders. In connection with the above preparation based on theophylline it was created which has a good water solubility. This drug called aminophylline (Euphyllinum). It is a mixture of 80% and 20% of theophylline ethylenediamine. It is the latter substance and gives the properties of the water solubility of aminophylline. Produced powders, tablets for 0,15; There are dosage forms for parenteral administration: solutions in vials of 10 ml of 2,4% concentration (i.v.), 1 ml ampoules - 24% concentration (intramuscularly).

The product has:

1) pronounced antiallergic effect;

2) direct antispasmodic effect.

Antiallergic effect is associated with the presence of inhibitory action on the process release of biologically active substances from mast cells and other mechanisms, characteristic of this drug. Apart from the fact that the drug removes spasm of smooth muscles of the bronchi (bronchodilators direct effect), it is;
3) eliminates the lack of circulation of the bronchi;

4) expands the coronary vessels, which helps to improve the blood supply to these organs;

5) stimulates the contractile activity of the myocardium;

6) increases urine output (optional diuretic);

7) reduces the pressure in the pulmonary artery, which is very important in the development of pulmonary edema.

Eufillin used in injectable form for the relief of asthma attacks and for the relief of asthmatic status and tablets used to prevent asthma attacks.

The antiallergic action xanthines (theophylline, tablets, powders) have value two points. First - xanthine adenosine antagonists are - purinergic neurotransmitter systems, and this means that the long term administration of xanthine leads to increased concentrations of catecholamines in blood and therefore contributes bronhodilyatiruyuschemu their influence. Second. Long-term use xanthine facilitates the induction of the formation of T-suppressor cells, inhibits the synthesis of reaginic IgE and IgG4 antibodies). According to some views it is believed that allergy is a partial immunodeficiency in content and function is T-suppressors. In addition, it is shown that xanthine improve contractility of the "exhaustion" of diaphragmatic.
A new qualitative leap in the development of basic therapy of patients with bronchial asthma has occurred as a result of the creation of long-acting theophylline preparations. These drugs are currently the main means of preventing nocturnal asthma attacks. Rational use of drugs in this group requires compliance with one condition - the mandatory monitoring of the concentration of theophylline in the blood of the patient. A constant concentration of drug in the blood needs to be in the range 10-20 ug/ml. Loading dose - 5,6 mg/kg, followed by every 6 hours 3 mg/kg. Short-drugs theophylline is used when you want to quickly reach a high concentration of drug in the blood. Long-term treatment is preferred sustained release formulations. Created for 3 generations dyurantnyh (prolonged) theophylline medications:

I generation - theophylline, diprofillin;

II generation - bamifillin (1200 mg/d) 1/3 in the morning + 2/3 for the night;

- Theophylline retard;

- Teotard (2 times);

- Durofillin (2 times);

- Theo-dur - the best drug;

III –generation -  teonova;

- Armofillin;

- Unification (1 per day);

- Eufilong et al.

The group of drugs, limiting the output of biologically active substances from mast cells due to the effect of membrane also apply the following two drugs - cromolyn sodium (cromolyn sodium) or Intal (Cromolyn-Sodium (Intalum) is available in capsules, which contain 0.02 metallic in appearance powder. This capsule is not to be used per os, and to be placed in a special inhaler called spinhallerom. Putting a capsule into the inhaler, the patient her crushes and immediately make 4 deep breaths, ingaliruya Statement powder particles Intalum. The drug, possessing a pronounced membrane stabilizing effect on mast cells mucous membranes of the respiratory tract, markedly restricts the implementation of the phenomenon of degranulation of mast cells, preventing their reaction to the allergen. But there is one feature of this effect. This effect develops slowly, gradually and expressed bronhorasslablyayuschee impact only occurs after 2-4 weeks of continuous administration of the drug. Therefore, use Intalum only use at following indications:

1) to reduce the frequency of asthma attacks;

2) to prevent asthma attacks, asthma attacks in asthmatic bronchitis, pneumosclerosis and other states with bronchospasm.

Recent studies have shown that fat cells in their content of certain enzymes can be divided into 2 types:

1) containing the tryptase and localized mainly in the mucous membranes;

2) containing tryptase and chymase and localized in the submucosal intestine and mesentery.

Nedocromil sodium (tayled) - very active against bronchial hyperreactivity syndrome, that is, has a strong bronchodilator effect. In addition, and this is very important, it has a strong anti-inflammatory action, and an inflammatory component is one of the leading at the heart of the development of asthma. Therefore, this drug is very valuable not only for the treatment of patients with atopic asthma, but asthma sufferers of various origins. The drug has no side effects, it substantially reduces the need for patients to use beta-agonists that can lead to poor patient.

The drug ketotifen (Zaditen) - Ketotifenum - is available in tablets and capsules for 0,001 for oral use, as well as syrup (pediatrics), 1 ml of which contains 0,2 mg. This is one of the best drugs for the chronic treatment of patients with bronchial asthma. He is also having a membrane stabilizing effect, as Intal, mast cells reduces the reaction to the allergen, limiting emissions of these biologically active substances (mediators of allergy). In addition, the drug directly blocks H1 - histamine receptors on the smooth muscle of the bronchi, which limits the latter reaction to histamine. Besides Ketotifen has also sedative and potentiating effects. The last three pharmacological effect (H1-hystaminoblockers, sedatives, hypnotics) inherent diphenhydramine, ketotifen and therefore can be simplistically described as a drug with properties Intalum and diphenhydramine.

Typically, ketotifen, tablets and capsules are used for chronic treatment of adult patients with asthma, and syrup - for the treatment (seizure prophylaxis) of children with asthma. The effect is observed after 2 weeks.

The first subgroup means and include glucocorticoid hormones: cortisone, hydrocortisone - drugs of natural hormones, but there are and their synthetic analogues - prednisolone, dexamethasone, beclomethasone, etc. The mechanism of action of glucocorticoid hormones is multifaceted. Antiallergic and anti-inflammatory action of glucocorticoids associated with their stabilizing effect on the membrane (membrane-), including mast cell lysosomes. This prevents interaction between Fc-receptors of mast cells with Fc-portion of IgE. The latter substantially reduces the yield of the cells of various mediators (histamine, heparin, serotonin) that prevents the tissue from destructive processes. In addition, glucocorticoids pathochemical stage of allergic reactions considerably inhibit the release of IL-2 through inhibition of IL-1 secretion by macrophages and direct effect on T-cell. The drugs inhibit the activity of phospholipase A2, that is, prevent the formation of arachidonic acid metabolism. In addition, glucocorticoids in high doses inhibit lymphopoiesis, cooperation Tee B cells, inhibit the proliferation of fibroblasts and their function, some inhibit antibody formation and the formation of immune complexes.

Apply glucocorticoids at the last moment, for example, one of the main indications are asthma status, which requires immediate intravenous prednisolone (about 1, 5-2 mg/kg with aminophylline).

Because corticosteroids in atopic asthma becomes important to use beclomethasone or bekotid. It is administered by inhalation, therefore it has no systemic effect, ie acts locally.

The group of drugs, limiting the release of mediators of allergic reactions from mast cells also include heparin. The amounts of heparin is defined in the main mast cells and its biological role in that it binds to histamine and serotonin. Given this fact, it is administered for this purpose in the treatment of patients with allergic diseases, particularly patients with bronchial asthma. Furthermore, heparin gives cooperation of T and B lymphocytes, inhibits complement activity reduces the formation of anaphylatoxins liberating histamine from mast cells interferes with the interaction of antibodies with antigens as well as the formation of the CEC. Typically in this case, heparin is administered as an inhalation.

Sometimes the same end-use M cholinoblockers that block the M-cholinergic receptors on mast cells, they reduce the activity of guanylate cyclase and cGMP levels and thereby prevent opening of calcium channels and consequently all starting cytochemical cascade process. Mainly used in bronchial asthma. Atropine in pediatric practice is not used, as there is a high sensitivity of children to the drug and the possibility of providing them with a toxic effect, including the centers of the brain. In this regard, favorable Atrovent, which comes in the form of proprietary aerosol inhaler. Due to the fact that this quaternary amine - it is less absorbed, does not penetrate the CNS, less effect on the gastrointestinal tract. Atrovent, mainly adsorbed on the surface of the bronchial mucosa, suppresses an excessive secretion and bronchospasm. Children under 7 years of inhalation performed 3-4 times a day.

The second subgroup of the means used in the immediately reactions, make drugs that prevent the interaction of released histamine, ie H1-histamine blockers (antihistamines).

In accordance with the existence of two types of histamine receptors - H1 and H2 - class 2 are allocated antihistamines or histamine blockers: H1-histamine receptor blockers and H2 histamine receptor blockers.

H2 receptors are present in various tissues, their excitement stimulates gastric acid secretion in the adrenal glands - the synthesis of catecholamines, relaxes the muscles of the uterus, affects lipid metabolism, activity of the heart. H1-receptors are located primarily on smooth muscle cells: colon, bronchus, in small vessels, especially capillaries and arterioles. Activation of histamine H1-receptor causes intestinal muscle spasm, tracheal, bronchial, uterine, paralytic leads to expansion of said vessel, increases vascular permeability. A H1-receptors of leukocytes implemented pro-inflammatory effects - enhanced release of lysosomal enzymes from neutrophils. The expansion of small blood vessels, increased permeability of their walls, exudation causes swelling, congestion and itching of the skin. These effects diminish, decrease of H1-blockers.

In 1968, P. Gell, Coombs R., given the characteristics of the different mechanisms of allergic reactions, classification of types of allergic reactions. So, from the pathogenetic point there are 4 types of allergic reactions:

1) or anaphylactic type reactions reaginic where an immune reaction mechanism associated with the production of IgE and IgG4 (-reagin antibody);

2) the cytotoxic type reactions in which the immune mechanism is associated with the antibody classes IgG and IgM, react with antigenic determinants of cell membranes;

3) the phenomenon of Arthus - immune complex type of tissue damage by immune complexes (IgG and IgM);

4) delayed hypersensitivity (sensitized lymphocytes).

It is important to emphasize that the H1-blockers are effective only when the first type of allergic reactions - in reaginic.

The most common drug in this group is diphenhydramine - Dimedrolum - available in tablets of 0,02; 0,03; 0,05; in 1 ml ampoules - 1% solution. Diphenhydramine has a specific antagonism of histamine (respect to the H1-receptors) and has a pronounced antiallergic effect. For dimedrol characterized by pronounced sedative and hypnotic effects. In addition, there is a distinct ganglion-blocking dimedrol influence and moderate antispasmodic effect. In Dimedrolum, as with all drugs of this group, has anesthetic properties, antiemetic effect. The duration of action of Dimedrolum - 4-6 hours.

Applied drugs diphenhydramine group and diphenhydramine in particular in various allergic conditions, especially for the involvement of the skin and mucous membranes, with: - hives; - Skin itch; - Pollinozah (seasonal rhinitis, conjunctivitis, fever, seasonal);- Angioedema; - Insect bites; - Allergies associated with taking antibiotics and other drugs;- Serum sickness, as a method of adjunctive therapy; - Sometimes as a hypnotic; - As a means of pre-medication prior to anesthesia; - Part of the lytic mixture with analgin.

In bronchial asthma and anaphylactic shock are ineffective because virtually already reacted mediator receptors.

Side effects: drowsiness, fatigue, ataxia, decreased performance, a sense of mucous, numbness of dryness (drink water, taken after meals), and nausea. But this is only after prolonged ingestion.

There are acute poisoning drug, usually accompanied by sleep, coma. The children, on the contrary, high doses of Dimedrolum cause motor and mental excitement, insomnia, seizures.

Other drugs in this group on the pharmacological effects similar to diphenhydramine.

Suprastin (Suprastinum) - a derivative of ethylene diamine, available in tablets of 0,025, in 1 ml ampoules - 2% solution. Repeats almost all of the pharmacological properties of diphenhydramine. And also increases histaminopeksiyu, ie histamine binding with proteins and blood tissues, moderate M-anticholinergic, potentiating effects. Use for the same indications as diphenhydramine.

Tavegil (Tavegilum) - the same drug. There are more than long - 8-12 hours. Several active against dimedrol antiallergic effect, causes less drowsiness, so it is called "daily" formulation. Another "day" H1-blocker - Fencarolum.

Promethazine (pipolfen, diprazinum; available in tablets of 0,025, drops to 0,025 and 0,05, in 2 ml ampoules of 2,5% solution). Phenothiazine derivatives, as well as antipsychotics such as chlorpromazine. Promethazine is the most active group of antihistamines. In diprazina most powerful antiemetic effect of all drugs in this group. Therefore, it is effective in vestibular disorders, being the most powerful drug in motion sickness (unlike chlorpromazine). The drug is also characterized by pronounced sedation, moderate antispasmodic, alpha-adrenoceptor blocking influence and M-anticholinergic effect. Promethazine increases the effects of narcosis, narcotic analgesics, anesthetics.

Diazolin (Diasolinum; available in pills for 0,05) - the long-acting H1-histamine receptor blocker. Its effect is 24-48 hours. Not depresses the central nervous system. It is important to consider the appointment of individuals associated with certain professions (transport workers, operators, students). The above drugs are histamine H1-blockers first generation. Preparations of the second generation are more specific, more modern and more active.
         Terfenadine (bronal) – II generation drug, a selective antagonist at histamine H1 receptors. It distributed well absorbed in the body. Poor CNS penetration, and therefore does not inhibit cerebral function. There is no depression of psychomotor activity, it does not have anticholinergic, antiserotoninic, antiadrenolytic actions, does not interact with the central nervous system depressant agents. The half-life is 4 - 5 hours, excreted in the urine - 40% in the feces - 60%. It is indicated for allergic rhinitis, urticaria, angioedema, allergic bronchitis. Side effects: sometimes headache, mild indigestion. Contraindicated in pregnancy, increased sensitivity.

There are general principles of rational use of antihistamines group of H1-histamine blockers:

- It is desirable to eliminate the local application in skin diseases;

- Do not prescribe drugs with a pronounced effect (pipolfen) persons with astenodepressive conditionss;

- If you are using antihistamines in bronchial asthma, it is very non-durable, due to the anticholinergic properties of drugs;

- Allowed the reception of small doses of antihistamines nursing mothers in cases of necessity, but it can cause drowsiness in infants;

- Recommended that the patient tested various antihistamines to determine the most suitable of them;

- Showing the alternation (monthly) of various drugs in this group, if necessary, their long-term use (derivatives of ethanolamine (tavegil) Change in the preparations derivatives of ethylene diamine (suprastin));

- With liver disease, kidney - used with caution.

- Before the appointment Tavegilum and other daily antihistamines transport drivers, you need to pre-test them on individual tolerance; drugs with sedative effects are not appointed in these cases.

The second largest group of drugs - it is the means that are used in delayed-type hypersensitivity reactions. With the development of contact dermatitis, autoimmune disease, transplant rejection, bacterial allergy, fungal infections, many viral infections. When developing these processes predominantly cellular immune response and marked sensitization of T lymphocytes. There are two groups of tools used in this type of allergy:

- Means of suppressing immunogenesis (immunosuppressants);

- Means of reducing tissue damage.

To the first group of drugs primarily relate antirheumatic drugs slow action (hingamin, penicillamine):

Hingamin (delagil) (Chingaminum; available in tablets of 0,25) - introduced into medicine as an antimalarial drug, but due to the fact that he was able to suppress the inflammatory response, which involved slow reactions, is used as a remedy for slowly reactions. Mechanism of Action: hingamin stabilizes cellular and subcellular membranes limits the output of lysosomal hydrolases that damage cells than clones blocks appearance of sensitized cells in the tissue, activation of the complement system, killers. As a result, limited focus of inflammation, ie, the drug has anti-inflammatory effect. Applied with continuous recurrent rheumatism, RA, SLE and other diffuse connective tissue diseases. The effect develops slowly 10-12 weeks treatment duration for 6-12 months.

Penicillamine - penicillin metabolite containing a sulfhydryl group capable to bind heavy metals (iron, copper), to eliminate oxygen free radicals. Apply with active-progressive RA. The effect occurs after 12 weeks, improvement in 5-6 months.

Glucocorticoids (primarily prednisolone) cells suppress the response lymphokines, thereby limiting cell clone is sensitized; infiltrirovanie reduce tissue monocytes, stabilize cell membranes, decrease the number of T-cells, reduced cooperation of T-and B-cells and the formation of immunoglobulins. Use in diffuse connective tissue diseases - lupus, scleroderma, RA et al.

Thus a group of antiallergic agents is an emerging group of drugs, which has significant practical importance. Drugs in this group are used in daily practice by doctors of many specialties, and hence their properties should be represented as widely and objectively.

4. The purpose of classes

- General: pay attention to the future dentists to the possibility of patients manifestations of allergic reactions of various types; teach rational use of antihistamines given dosage, the possibility of side effects of the drug formulation and the rules of the extract;

- Concrete:

a. To know: clinical and pharmacological characteristics of drugs; principles of selection and appointment of medicines, given the clinical manifestations and additional research data;

b. To be able to: provestiobschy examination of patients; rationally choose anti-allergic medication an individual patient; appoint dose and scheme of the drug; on the basis of diagnosis and data of clinical and laboratory parameters to analyze sheets prescribing, as well as to conduct substitution of one drug by another;

         5. Graph of logical structure of topic
Antiallergic agents
1. Classification: І generation  ІІ generation ІІІ generation
2. Pharmacological effects • antipruritic

• decongestant

• antispastic

• antiserotoninic
• sedative
• local anesthehtic
• bronchodilative
3. Application in the practice of a dentist • in complex treatment of allergic and inflammatory diseases of the oral cavity

• angioedema, anaphylactic shock

• for sedation before dental intervention

• to remove the gag reflex

• for local analgesia at patients with an allergy to all local anesthetics

4. Adverse Reactions • at GIT: decrease salivation, dry mouth, numbness of the mouth, anorexia, nausea, vomiting, diarrhea, constipation

• at the nervous system: from sedation to hypnotic effect, nervousness, euphoria, insomnia, headache, dizziness, incoordination, hyperthermia, convulsions, paraesthesia;
• at the cardiovascular system: hypotension, tachycardia, arrhythmias, thrombocytopenia, agranulocytosis, hemolytic anemia

• at the urinary system: , urinary retention, early menses

• at respiratory system:  throat, thickening of mucus, shortness of breath

• Others:  sweats, photosensitivity

5. Contraindications: 
• hypersensitivity

• pregnancy, breast-feeding

• glaucoma

• prostate adenoma in violation of urination

• aggravation of erosive and ulcerative diseases of the digestive tract.
6. Tasks for independent work.

6.1. List of issues to be studied:

• The concept of allergy.

• Tipes of allergic reactions.

• The drugs that are used in different types of allergic reactions.

• Classification of antiallergic agents.

• Clinical and pharmacological characteristics of antihistamine drugs.

• Features of action of antihistamines.

• Indications for the use of antiallergic drugs.

• Portability side effects antiallergic drugs.

• Contraindications to the use of antiallergic drugs.

• Principles for the selection of antihistamine drugs.

• Interaction with other medicinal drugs.

• Features of the application of antiallergic drugs.

• Methods of assessing the efficacy and safety of antiallergic drugs.

6.2. The list of works that are to be studied:

• Writing a protocol study the efficacy and safety of medication (according supervision);

• Filling the notification of adverse reaction/effects of drugs.

6.3. The list of  practical skills that must be mastered:

• Conduct an overall examination of the patients in order to diagnose allergic conditions;

• To evaluate the data of laboratory parameters to assign an antiallergic drug;

• Know the indications for appointment of antiallergic drug;

• Assess contraindications for  use when selecting antiallergic drugs;

• Select antiallergic drugs for an individual patient;

• Appoint a dose and dosing scheme;

• To analyze sheet purposes;

• Carry out the replacement of one drug by another;

• To provide adequate medical care for patients with clinical symptoms of anaphylactic shock, allergic reactions of immediate and delayed type;

• Prescription correctly.

7. Situational tasks to determine the final level of knowledge:

Task 1. The patient M., 45 years after taking aspirin when influenza appeared phenomena of swelling of the mucous membranes, severe itching, the appearance on the face, upper and lower extremities of white papules that eventually moved to roseola. What reason of developmnt this condition at patient? What are the possible direction of the treatment?

Task 2. Patient D., 62 years old, at a reception at the dentist within 10 minutes after administration of lidocaine for the purpose of anesthesia began to complain of general weakness, nausea, dizziness, appeared pale skin, shortness of breath, cold sweat, hypotension phenomenon, which escalated into a collapse thready pulse. Your diagnosis. Your medical tactics.

Task 3. Woman suffers in seasonal vasomotor rhinitis, works manager at the railway. What is an antihistamine drug should be assigned to the patient?
8. Recommendations on registration of the results of the students (see. Appendix)
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THEME 9.
CLINICAL AND PHARMACOLOGICAL CHARACTERISTICS OF DRUGS THAT AFFECT ON THE FUNCTION OF THE GASTROINTESTINAL TRACT
1. Hours – 2

         2. Material and methodical support of the topic: Manuals and textbooks on clinical pharmacology, articles from scientific periodicals in clinical pharmacology, therapy and gastroenterology, graph of logical structure and theses on the topic.

3. Topic’s rationale. In the treatment of diseases of the gastrointestinal tract (GIT) deserve special attention the means used for acid-related diseases (in particular, drugs that reduce intragastric acidity (proton pump inhibitors (PPIs), blockers of H2-histamine receptors, antacid)), drugs that normalize the motor activity of the esophagus, stomach and intestines (prokinetics) and enzyme drugs used for the purpose of substitution treatment in violation of the processes of digestion and absorption of food. Therefore, the doctor should be guided well in matters of pharmacokinetics and pharmacodynamics of drugs affecting the gastrointestinal tract, the principles of their purpose, dosage, possible side effects, as well as their rational and safe use in clinical practice.

Violation of secretory and motor activity of the gastrointestinal tract can be observed in many diseases.

Drugs used to treat diseases of the gastrointestinal tract affect appetite, regulate the secretory function of the stomach and the production of hydrochloric acid, recover motility, function as replacement therapy, eliminate the pain syndrome, increase tissue repair.

Graph of logical structure of the theme


Proton pump inhibitors
Proton pump inhibitors (PPIs abbreviation) - drugs intended for treatment of acid-related gastrointestinal disorders due to the reduction of production of hydrochloric acid by the parietal cells in the block mucosal gastric proton pump - H+/K+-ATPase. PPIs are antisecretory drugs.

On chemical structure PPIs are benzimidazole derivatives, and have a common molecular core. PPIs differ only by chemical radicals that give them individual properties relating to the duration of the latent period, the duration of drug action time, especially pH selectivity and interaction with other drugs.

Representatives of PPIs (5 generations): omeprazole, lansoprazole, pantoprazole, rabeprazole, esomeprazole.

Pharmacokinetics: Getting through the oral cavity in the acidic gastric environment drugs may prematurely turn into sulfenamides, which are poorly absorbed in the intestine. Therefore PPIs are used in capsules resistant to gastric juice. Bioavailability of omeprazole in a dosage form is about 65%, pantoprazole - 77%, in lansoprazole it is variable. Preparations quickly metabolized in the liver and excreted through the kidneys (omeprazole, pantoprazole) and gastrointestinal tract (lansoprazole). The half-life of omeprazole is 60 minutes, pantoprazole - 80-90 minutes, lansoprazole - 90-120 minutes. These values do not change significantly in liver and kidney diseases.

Mechanism of action: The central link in the secretion of hydrochloric acid is the hydrogen-potassium adenosinetriphosphatase (H+/K+-ATPase), which is embedded in the apical (directed into the gastric lumen), the membrane of the parietal cells of fundic glands (responsible for the production of acid in the stomach), acting as a proton pump ensuring the transfer of hydrogen ions (H+) through the membrane into the gastric lumen in exchange for potassium ions (K+) in directions opposite electrochemical gradient for both ions, using the energy of ATP hydrolysis. Then potassium ion (K+) by electrochemical gradient is transported in the reverse direction, carrying along with it into the gastric lumen chlorine ions (Cl-).

PPIs molecules accumulate in intracellular canaliculi of the parietal cells in the vicinity of the molecules of the H+/K+-ATPase, after a series of transformations they are transformed to tetracyclic sulfenamide that is covalently incorporated into the cysteine groups of H+/K+-ATPase (it makes H+/K+-ATPase unable to participate in ions during transport).

In order to implement the following conditions PPIs activity is needed:

• low pH in the secretory canaliculi of the parietal cell;

• localization of H+/K+-ATPase in the tubular membrane separated from the neutral cytoplasm;

• to achieve the desired concentration of protonation of PPIs in acid tubules;

• chemical conversion sulfenamide prodrugs which inhibits H+/K+-ATPase.

Features of action of PPIs:

• only converted into inhibitor in an acidic medium;

• the inhibitor action of the target - 5H-group proton pump located in the gastric luminal space.

The main indications for use: gastric ulcer and duodenal ulcer in the acute stage, symptomatic, including steroid, gastric ulcer, chronic gastritis, as part of combination schemes of eradication Helicobaster pylori, reflux esophagitis, Zollinger-Ellison syndrome.

During exacerbation of duodenal and gastric ulcer omeprazole administered at a dose of 20-40 mg/day. For the prevention of relapse of peptic ulcer omeprazole administered in a dose of 20 mg (lansoprazole - 30 mg) three times a week for 4 weeks. In Zollinger-Ellison syndrome omeprazole first appoint is 60 mg 1 time a day, if necessary dose can be increased to 120 mg per day.

Contraindications and limitations to the use of PPIs: The general contraindications and limitations to the use of PPIs are: hypersensitivity to offset benzimidazole (actually to PPIs), pregnancy (in the instructions for certain preparations there is formulation: allowed to use if the benefits for pregnant exceed the risks for mother and fetus ), breast-feeding, child age, for some PPIs - liver disease. Specific contraindications and limitations to the use are specified in the instructions supplied with each drug.
H2-histamine receptors blockers
H2-histamine receptors blockers - medicines for the treatment of acid-related gastrointestinal diseases by blocking the H2-receptor of parietal cells of the gastric mucosa, thereby achieving reduction of hydrochloric acid production and income in the gastric lumen.

Generations of H2-histamine receptors blockers: I generation - cimetidine, II - ranitidine, III - famotidine, IV - nizatidine, V - roxatidine.

Pharmacokinetics: drugs are weak bases and hydrophilic drug substances. H2-histamine receptors blockers different bioavailability, half-life and duration of action, the degree of liver metabolism. Among the first three generations of H2-histamine receptors blockers cimetidine least hydrophilic, resulting in a short half-life and considerable metabolism in the liver. Thanks to the latter it interacts with the microsomal enzyme - cytochrome P450, altering the metabolic rate. Cimetidine is an universal inhibitor of the metabolism of many drugs, is one of the reasons for interaction H2-histamine receptors blockers with other medications. Ranitidine and particularly famotidine are more hydrophilic; the development of drug interactions in the liver does not connected with them; they are less penetrate the tissue and organs, which reduces side effects.

Famotidine activity is 20-60 times greater activity than cimetidine and 3-20 times - activity ranitidine. As compared to ranitidine, famotidine efficiently affects pH and reduces the amount of gastric contents. Duration antisecretory action ranitidine is 8-10 hours, and famotidine - 12 hours. H2-histamine receptors blockers of IV and V generations nizatidine and roxatidine do not have significant advantages over famotidine, and roxatidine even slightly losing famotidine in acid reduces activity.

Mechanism of action: The main effect of H2-histamine receptors blockers is aimed at reducing the aggressiveness of gastric juice due to suppression of secretion of hydrochloric acid and pepsin. Mainly basal and nocturnal acid secretion are decreased. Additionally H2-histamine receptors blockers have additional mechanisms of action: activate blood flow in the gastric mucosa, increase the synthesis of bicarbonates, increase the synthesis of prostaglandins in the gastric mucosa, recovery of epithelial cells, stimulation of mucus production.
The main indications for use: chronic gastritis, duodenitis, duodenal ulcer, Zollinger-Ellison syndrome, symptomatic stomach ulcers and duodenal ulcers, steroid ulcers, reflux esophagitis, anastomoses, prevention and treatment of bleeding from the upper gastrointestinal (ulcerative and non-ulcer genesis) . In the appointment of H2-histamine receptors blockers in most patients pain resolve within 1-10 days, endoscopically confirmed healing occurs within 4 weeks in 60-80% of patients and at 80-92% after 6 weeks.

Side effects and contraindications to the use: Common side effects of H2-histamine receptors blockers: headache, fatigue, drowsiness, nausea, vomiting, diarrhea, muscle pain, skin rash. In the application of cimetidine and ranitidine may increase the activity of transaminases, blood creatinine. With prolonged use of cimetidine (more than 6 weeks) neutropenia and pancytopenia, autoimmune hemolytic anemia, synthesis decrease gonadotropin occurrence of hyperprolactinemia, impotence, gynecomastia, galactorrhea, bradycardia, hypotension, ileus, and diarrhea, mental disorders, dermatitis, allergies, loss the neuromuscular system, paresthesias, depression may develop. The rapid introduction of drugs can cause heart rhythm disturbances. Ranitidine has less typical side effects as compared with cimetidine, and the next generation of drugs - even less.

Contraindications: pregnancy, lactation, expressed human liver and kidneys.

Prokinetics

Prokinetics are drugs that normalize the motor activity of the esophagus, stomach and intestines.

Representatives: metoclopramide, domperidone, tegaserod.

Pharmacokinetics: Metoclopramide is rapidly absorbed from the gastrointestinal tract, the maximum plasma concentration is achieved in 1-2 hours after administration of a single dose, the blood binds to proteins (30%), then rapidly distributed in the body, excreted by the kidneys (85%). The effect is maintained for 1-2 hours half-life is 5-6 hours. Domperidone is rapidly absorbed after oral administration, the maximum concentration is reached after 1 hour, blood binds to proteins (90%), poorly penetrates the blood-brain barrier, the metabolites are excreted in urine (31%) and intestine (66%). The half-life is 7-9 hours. Tegaserod is rapidly absorbed after oral administration, is displayed in the form of glucuronide, mainly in the bile.

Mechanism of action: Metoclopramide normalizes the motility of the gastrointestinal tract, increases the tone of the lower esophageal sphincter, increases the amplitude of peristaltic waves of the stomach, facilitates the movement of intestinal contents through the upper part of the small intestine, has antiemetic effect. Domperidone increases the duration of peristaltic contractions of the antrum of the stomach and duodenum, normalizes the function of the lower esophageal sphincter, facilitates the movement of gastric and intestinal contents, has antinauseants and antiemetic action. Tegaserod is selective agonist of serotonin 5-HT4 receptor, stimulates peristalsis of the stomach and intestines, reduces pain in the stomach, reduces pressure on the lower esophageal sphincter, reduces the acidity in the lower esophagus, reduces burning sensation, has a laxative effect.

The main indications for use: dyskinesia of esophagus, esophageal reflux, functional dyspepsia, non-ulcer (functional) dyspepsia, irritable bowel syndrome, anastaltic dyskinesia of gastric and duodenal ulcers, postoperative dysmotility of the stomach and intestines, organic diseases of the digestive system with impaired motor function of the stomach and intestines.

Side effects and contraindications to the use of: Metoclopramide is contraindicated in case of hypersensitivity to the drug, glaucoma, pheochromocytoma, extrapyramidal disorders, pregnancy. In long-term administration of the drug dry mouth, diarrhea, increased drowsiness, extrapyramidal disorders, and skin rash (rare) may experience. Domperidone is contraindicated in case of hypersensitivity to it, gastro-intestinal bleeding, intestinal obstruction, pregnancy. Sometimes it can be cause headache, dizziness, dry mouth, constipation, allergic reactions. Tegaserod is contraindicated for use in pregnant women and breastfeeding, may increase the risk of heart attack and stroke.

Enzyme drugs
Enzyme drugs are drugs that improve digestion due to the content in its composition of digestive enzymes.

Enzyme drugs may contain in their composition the enzymes of the gastric mucosa, pancreatic digestive enzymes or combination with other components.

Classification of enzyme drugs:

- Preparations containing pancreatin (pancreatin, penzital, mezim forte, panzinorm forte-H, creon, pantsitrat)

- Preparations containing pancreatin, bile components, hemicellulose and other components (festal, digestal, enzistal, panzinorm forte)

- Preparations of vegetable origin, containing papain, extract of rice fungus, and other components (pepfiz, oraz)

- Combined enzymes containing pancreatin in combination with plant enzymes, vitamins (wobenzym, flogenzim).

Pharmacokinetics and pharmacodynamics of enzyme drugs: enzyme drugs differ in enzyme activity, and they exist in the composition of various dosage forms. In some cases they are single layer tablet is soluble only in the intestines, in other - two-layer tablet (e.g., panzinorm). The external layer of such drugs is dissolved in the stomach comprising gastric mucosa extract and amino acids, and the second layer (acid-resistant shell) is dissolved in intestines, it contains pancreatin and bile extract.

Along with enzymes of pancres and stomach combined enzyme preparations (e.g. festalum) often contain hemicellulose, thereby splitting of plant membranes, reducing the severity of fermentation processes and decreasing flatulence.
The mechanism of action of pancreatic enzymes:

	Enzymes
	Area of hydrolytic splitting

	Lipolytic (lipase):
	Essential bonds in 1 and 3 triglyceride positions 

	Proteolytic:
	Internal peptide bonds between residues of:

	· trypsin
	basic amino acids

	· chymotrypsin
	aromatic amino acids

	· elastase
	hydrophobic amino acids in elastin

	Amylolytic (α- amylase):
	α-1,4- glycosidic bonds in glucose polymers


The main indications for use: Indications for use of enzyme drugs are extremely diverse: stomach diseases (chronic gastritis with reduced secretion, post-gastrectomy and others), diseases of the pancreas (chronic pancreatitis, post-pancreatectomy, cystic fibrosis and others), diseases of liver and gall bladder (chronic hepatitis, chronic cholecystitis, conditions after cholecystectomy), bowel disease (chronic enteritis and enterocolitis), disturbance of membrane digestion (gluten enteropathy, disaccharidases deficiency, Crohn disease), functional dyspepsia and others.

Side effects and contraindications to the use: Side effects with the use of enzyme drugs  are extremely rare (less than 1%) and often dose-dependent. In the urine of patients receiving high doses of pancreatic enzymes may be a high content of uric acid. Carefully enzyme preparations are used in patients with gout. In some cases patients taking enzymes may bother diarrhea, constipation, discomfort in the stomach, nausea, irritation of the perianal area.

Contraindications to the appointment of enzyme drugs containing bile components: acute pancreatitis, chronic pancreatitis, acute and chronic hepatitis, diarrhea, gastric ulcer and duodenal ulcers, inflammatory bowel disease.

Antacids
Antacids are drugs that reduce gastric acidity by neutralizing of hydrochloric acid.

Representatives:

There are systemic (absorbed in the digestive tract), and nonsystemic (not absorbed in the gastrointestinal tract) antacids.

Antacids also are divided into anionic (sodium hydrogen carbonate, calcium carbonate) and cationic (aluminum hydroxide gel and magnesium). Neutralizing effect antacid and neutralizing-enveloping-absorbent action antacid (e.g. algeldrat, algeldrat + magnesium hydroxide, aluminum phosphate) are allocated.

The following antacid drugs are used: Algeldrat + magnesium hydroxide, aluminum phosphate, calcium carbonate + magnesium carbonate, simaldrat, hydrotalcite etc. Earlier such antacids as sodium bicarbonate and calcium carbonate were used.

Pharmacokinetics and pharmacodynamics of antacids: System antacids (sodium bicarbonate and sodium citrate) rapidly react and neutralize the hydrochloric acid of the stomach, leading to reduced activity of pepsin and eliminate direct irritant effect on the gastric mucosa and duodenal ulcer. They are readily soluble in water and are rapidly absorbed, in frequent use lead to the development of uncompensated metabolic alkalosis, which is growing rapidly especially in case of violation of renal excretory function.

Nonsystemic antacids are insoluble in water, slightly absorbed from the gastro-intestinal tract and do not cause changes of acid-base status. Nonsystemic antacid effects develop slower as compared with systemic, but they last longer (from 40 minutes to 3-4 hours).

The main indications for use: Treatment and prevention of exacerbation of gastric ulcer and duodenal ulcers, the treatment of peptic esophageal ulcers, reflux esophagitis, gastritis with increased gastric secretion, symptomatic ulcers (stomach, duodenum and other parts of the gastrointestinal tract); prevention of gastrointestinal bleeding with long-term treatment, such as nonsteroidal anti-inflammatory drugs, glucocorticoids; elimination of pylorus hypertonus syndromes in acute increase of gastric secretion, prevention of stress ulcer in intensive care.

Side effects and contraindications to the use: Calcium and aluminum cause constipation, magnesium salts can cause a laxative effect. Calcium carbonate can lead to hypercalcemia. In large doses of antacids and a high content of calcium in the diet "milk-alkaline syndrome" may develop (a combination of hypercalcemia and renal failure with symptoms of alkalosis, which is manifested by weakness, nausea, vomiting, headache, increase in the content of calcium in serum creatinine). In acute form this syndrome can develop after a week of treatment with soluble antacids. Antacids containing sodium ions in cardiac or renal failure can cause of swelling. In use drugs containing aluminum may develop encephalopathy. Aluminum hydroxide (but not aluminum phosphate) can bind fluoride ions in intestines which is one of the factors of osteoporosis.

Antacids are contraindicated in severe impaired renal function, hypersensitivity to the drug.

4. The purpose of classes:

·        General:

· know the complete system of theoretical bases of the properties of drugs affecting the gastrointestinal tract;

· know the current state of therapy of gastrointestinal diseases;

· know the principles of effective and safe use of drugs affecting the digestive tract.

· Specific:

· know the principles of the use of drugs affecting the gastrointestinal tract;

· know the pharmacokinetic and pharmacodynamic characteristics of drugs;

· know the side effects of drugs and prevention methods;

· know the features of the interaction of drugs affecting the gastrointestinal tract;

· learn the skills of effective and safe pharmacotherapy drugs affecting the gastrointestinal tract;

· learn the ability to select drugs affecting the gastrointestinal tract depending on the particular clinical situation;

· be able to select the optimal route of administration of drugs depending on the clinical case;

· be able to assess the effectiveness and safety of drugs affecting the digestive tract;

· be able to write prescriptions for drugs affecting the gastrointestinal tract.
5. The indicative map of students' work.

	Main tasks

To learn:
	Instructions

	Pharmacokinetics
	Learn basic pharmacokinetic parameters of PPIs, H2-histamine receptor blockers, prokinetics, enzyme preparations, antacids.

	Pharmacodynamics
	Learn the mechanism of action of PPIs, H2-histamine receptor blockers, prokinetics, enzyme preparations, antacids. To provide a list of the pharmacodynamic effects of drugs.

	Side effects
	List major side effects of the drugs.

	Indications
	Learn basic indications for use of drugs affecting the gastrointestinal tract.

	Contraindications to the appointment
	Learn contraindications to the use of drugs affecting the gastrointestinal tract.

	Drug Interactions
	Learn ational and irrational kinds of drug interactions in this group.

	Drug therapy
	Learn principles of choice of PPIs, H2-histamine receptor blockers, prokinetics, enzyme preparations, antacids. To provide a list of the pharmacodynamic effects of drugs and their effective application in a particular clinical situation.


6. Tasks for independent work.
1. Outline the basic mechanisms of action of PPIs.

2. Identify the necessary conditions for the implementation of PPIs activity.

3. Identify the features of PPIs activities.

4. Outline the main indications to the use of PPIs.

5. Name the contraindications and limitations to the use of PPIs.

6. Outline the basic mechanisms of action of H2-histamine receptors blockers.

7. Name the differences in the effects and side effects of different generations of H2-histamine receptors blockers.

8. Outline the main indications for use of H2-histamine receptors blockers.

9. Name the contraindications and limitations to the use of H2-histamine receptors blockers.

10. Outline the basic mechanisms of action of prokinetic.

11. Name the basic indications for use of prokinetics.

12. Modify the contraindications and limitations to the use of prokinetics.

13. Name the classification of the enzyme drugs.

14. Modify the basic mechanisms of action of enzyme drugs.

15. Name the side effects and contraindications to the use of enzyme drugs.

16. Name the classification of antacids.

17. Modify the basic mechanisms of action of antacids.

18. Name the side effects and contraindications to the use of antacids.

19. Write out prescriptions: esomeprazole, famotidine, pancreatin, metoclopramide, aluminum phosphate.

7. Situational tasks for determining of final level of knowledge.

1. The patient with the diagnosis "Peptic ulcer disease of duodenum in the acute phase" was admitted in the hospital. The gastric juse analysis showed the increase acid-secretory and acid-forming functions of the stomach. Choose the drug that will reduce the secretory function of gastric glands by blocking of H2-histamine receptors.
A. * Ranitidine

B. The extract of belladonna

C. Atropine

D. Metacin

E. Platifillin
2. The patient complains of the pain in the stomach, heartburn. In the study of gastric juice the increase in its acidity was revealed. What is need to assign the patient to neutralize the acidity of gastric juice?

A. * Almagelum

B. Atropine sulfate

C. Papaverine hydrochloride

D. Neostigmine

E. Benzohexony
3. The 25 years old man was hospitalized in gastroenterological department with complaints of hunger pains, a feeling of heaviness in the chest, heartburn. The doctor has appointed gastrocepin. Through which farmakodinamic property of gastrotsepin doctor made this choice? 

A. * Reduction of secretion of gastric acid and gastrin

B. Relaxation of smooth muscles of the stomach

C. Relaxation of the muscles of the bile ducts

D. Suppression Helycobacter pylori

E. Reduction of trypsin secretion in pancreas 
4. The 30 years old woman complains of the overflow in the epigastrium, early satiety after meals, bloating in the upper abdomen, nausea, fatigue, irritability. Objectively: in laboratory examination any abnormalities did not find. Fibrogastroduodenoscopy: mucosa of esophagus, stomach and duodenum are not changed. Ultrasound examination of the abdominal organs were found deviations from the norm. What drus is most advisable to appoint this patient?

A. * Motilium

B. Clarithromycin

C. Metronidazole

D. Allohol

E. De-nol
5. The 20 years old man complains of burning pain in the pit of the stomach, heartburn, acid regurgitation. Objectively: the condition is satisfactory. On palpation the pain in the epigastric region was determined. Fibrogastroduodenoscopy with morphology of biopsies did not find pathology of the mucous membrane. The appointment of what drug will be most effective?

A. Gastrocepin

B. Almagelum
C. De-Nol
D. * Omeprazole

E. Metoclopramide
6. The chronic autoimmune gastritis with secretory deficiency was revealed during examination of 60 years old patient. Which drug will be most effective in this patient?

A. Ranitidine

B. De-nol
C. * Gastric juice

D. Almagelum

E. Venter
7. X-ray showed duodenal reflux and hypertrophy of the folds of piloroantral area in patient. In the analysis of stomach contents free hydrochloric acid was absent in all portions. Which drugs should be included in the treatment of the patient?

A. Antacids

B. Preparations regulating gastric motility

C. M-anticholinergics

D. * All of the above

E. Gastric juice as replacement therapy

8. Recommendations on registration of the results of the students (see. Appendix)
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THEME 10.
CLINICAL AND PHARMACOLOGICAL CHARACTERISTICS OF DRUGS AFFECTING ON BONE METABOLISM AND MINERALIZATION OF ENAMEL

1. Hours – 2

2. Material and methodical support of the topic: Manuals and textbooks on clinical pharmacology, articles from scientific periodicals in clinical pharmacology, therapy and gastroenterology, graph of logical structure and theses on the topic.

3. Topic’s rationale. In the dental practice for the regulation of metabolism in the hard tissues of the teeth and bone tools used most often containing micro and macro elements - calcium, phosphorus, fluorine. They are needed for normal growth, development, formation of dental hard tissue and bone, as well as for their restoration and strengthening. Inorganic matrix of bone and hard tissues spatial lattice is hydroxyapatite, which is composed of hydroxyl ions, calcium and phosphorus. The structure of apatite crystals also include fluorine ions, zinc, strontium, iron, silicon, manganese, copper and other trace elements. Calcium, fluorine, phosphorus, and other commonly used for prevention and treatment of dental caries, dental caries multiple, non-carious lesions and tooth decalcification of teeth for orthodontic appliances. Together with other agents indicated for the treatment of inflammatory and degenerative lesions of periodontal (gingivitis, periodontitis). Calcium, phosphorous, fluorine is taken orally in the form of tablets, powders, pills, solutions least - injection. Solutions, gels, pastes, varnishes, cements containing drugs also called applied directly to the tooth surface or by application of electric and phonophoresis. Therefore, the physician must clearly focused on issues of pharmacokinetics and pharmacodynamics priparatov that affect bone metabolism and mineralization of the enamel, the principles of their purpose, dosage, possible side effects and the rational and safe use in clinical practice.

The resistance of the enamel to the pathogenic effects depends on the balance of two dynamic processes - s demineralization remineralization. Reducing the activity or increase remineralization process of demineralization results in the loss of hard tissue mineral components, manifested a kind of dissolving gidroksiappatita. This mechanism is a major reduction in the resistance of dental hard tissue, in particular carious process. Introduction to the dental hard tissue and bone calcium supplements, phosphorus, fluoride helps to restore their mineral components, so the conditions for recrystallization gidroksiappatita. Remineralization of dental hard tissues is possible, because the enamel and dentine are permeable to ions and molecules of chemicals. Ions mineral elements deposited on organic bases form a crystalline substance, or incorporated into the structure of crystals Appatity enamel undamaged. This pharmacokinetic feature of a number of compounds and allows for a remineralization. The basis of the remineralizing solution comprise calcium, phosphorous, fluorine.

Classification of drugs that regulate phosphorus calcium metabolism.

1. Calcium preparations: Calcium gluconate; calcium glycerophosphate; calcium lactate; calcium phytate; Calcium.

2. Preparations of phosphorus: calcium glycerophosphate; phytin; gefefitin; fosfosoda fleet; phos-neutral; lipotserebrin; tserebroletsitin.

3. Fluoride preparations: Sodium Fluoride; Ftorlak; vitaftor; gels, solutions, cements containing fluoride.

4. Bisphosphonates: Alendronate; clodronate.

5. Ipriflavone (osteohin).
Calcium preparations

Calcium provides strength and hardness of bone and tooth enamel (plastic part), which allows the use of its drugs for caries prevention and treatment of dental hard tissues. In combination with other agents that stimulate osteogenesis, calcium supplements may reduce bone resorption process. Calcium have antiinflammatory and antiedema effect, have antiallergic effect. Calcium supplementation is contraindicated administered simultaneously with cardiac glycosides. Caution should be used in urolithiasis, propensity to thrombosis, atherosclerosis, elevated blood calcium (normal blood levels of calcium ranges from 2.5-2.75 mmol/l ).

Phosphorus preparations

Inorganic phosphates are capable of reducing serum calcium levels and increase the reactivity of the bone tissue to hormonal drugs, such as parathyroid hormone. Absorption of calcium and phosphorus in the small intestine wall depends primarily on the ratio of (optimal 1: 2), is regulated by vitamin D and parathyroid hormone. Preparations inorganic phosphates are less effective than such drugs as phytin, especially calcium glycerophosphate. Children 5-12 years it is advisable to appoint organic phosphates. The drugs used for the prevention of caries, treatment of multiple cavities, inflammation in the periodontium. Applied also with rickets, osteomalacia.

Fluoride preparations

Fluoride interact with one of the main mineral component of enamel-hydroxylapatite promoting formation gidroksiftorapatitu that provides greater thermodynamic stability and high resistance to acids and reduces enamel permeability in the case of appointment of fluorine products (both topically and rezorbtivno) must comply with the following principles:

1. Fluoride is prescribed in accordance with their content in drinking water (no more than 0.3-0.5 mg/l).

2. The efficiency depends on the fluorine concentration in a free ionized state. When selecting means fluoropolymers must consider the possibility of binding, such as calcium compounds, which reduce their activity.

3. The optimum concentration of fluoride for caries prevention is local 1-2% (calculated as fluoride ion), because higher concentrations do not accompanied by an increase anticaries effect.

4. Using a fluorine compound, it must be remembered that prolonged intake of it is dangerous. Fluoride - a tissue poison that inhibits the exchange of different links in the cells (especially glycolysis). In the early period of intoxication with fluorine may appear characteristic dark spots on the enamel, and later - osteoporosis. As an antidote for poisoning hydrofluoric acid soluble salts using calcium chloride solution.

	№
	Name of drugs
	Form of production
	Method of using

	1
	2
	3
	4

	1
	Calcium chloride
	Аmpoulis 10% 10 ml
	I.v. slowly 0,5-1 g

	2
	Calcium gluconate
	Tablets 0,5 g
Ampoulis 10% 10 ml
	Inside 1-3 g 2-3 time a day
I.m., i.v. 0,5-1 g

	3
	Calcium glicerophasphatum
	Powder, tablets 0,5 g
	Inside 0,25-0,5 g 2-3 time a day


	4
	Sodium fluoride
	Тablets 0,0011, 0,0022 g
	Take before bedtime after brushing your teeth. The tablet is completely dissolved in the mouth. Children will reward 2-5 years - 0.0011 g, with 5 years of age - at 0.0022 grams per day

	5
	Vitaftor
	Flac. 115 ml
Тablets
	Inside during meals or 15 minutes after eating once a day one. Children will reward 1-6 years - 2.5 ml or 1 tablet with a 7-year-olds - 5 ml or 2 tablets


	6
	Ftordak
	Flac. 25 g
	Apply to the teeth with a cotton swab

	7
	Remodent
	Powder at 3 g
	Dissolve in 100 ml of boiling water, moistened gauze and putting on your teeth or gargle for 3-5 minutes


4. The purpose of classes:

 Total:

- To know the theoretical foundations of an integrated system properties of drugs affecting bone metabolism and mineralization of the enamel;

- To know the state of the art;

- To know the principles of effective and safe use of drugs affecting bone metabolism and mineralization of the enamel.

 
 Concrete:

- To know the principles of the use of drugs affecting bone metabolism and mineralization of the enamel;

- To know the pharmacokinetic and pharmacodynamic characteristics of drugs;

- To know the side effects of drugs and prevention methods;

- To know the features of the interaction of drugs affecting bone metabolism and mineralization of the enamel;

- Master the skills of effective and safe pharmacotherapy drugs affecting bone metabolism and mineralization of the enamel;

- Master the skills of choice of drugs of this group, depending on the clinical features and other factors (age of the patient, primary and comorbidities, the fluorine content in drinking water, etc.);

- To be able to select the optimal route of administration of drugs, depending on the clinical situation;

- To be able to assess the effectiveness and safety of drugs in this group;

- To be able to write prescriptions for drugs affecting bone metabolism and mineralization of the enamel.

5. The indicative map of students' work.

	Main tasks
Study:
	Instructions

	Pharmacokinetics
	To master the basic pharmacokinetic parameters of calcium preparations, fluorine, phosphorus, vitamin D.

	Pharmacodynamics
	To master the mechanism of action of calcium supplements, fluorine, phosphorus. Bring a list of the pharmacodynamic effects of drugs.

	Side effects
	To list the major side effects of the drugs.

	Indications to using
	To master basic indications for use of drugs affecting bone metabolism and mineralization of the enamel.

	Contraindications to using
	To master basic contraindications for use of drugs affecting bone metabolism and mineralization of the enamel.

	Interactions of drugs
	To learn the rational and irrational forms of drug interactions in the group.

	Pharmacotherapy
	To learn the principles of choosing calcium supplements, fluorine, phosphorus, and their performance in a particular clinical situation.


6. Tasks for independent work of students.
1. Determine the fluoride drugs, which are used for the treatment and prevention of dental caries and non-carious lesions of dental hard tissues.

2. Name the principles of purpose fluoride preparations.

3. Name the calcium supplements, which are used for the prevention and treatment of caries, non-carious lesions of dental hard tissues, osteoporosis, fractures of jaws.

4. Call of phosphorus products, which are used in treatment of caries, non-carious lesions of dental hard tissues.

5. Outline the mechanism of action of fluoride.

6. Outline the mechanism of action of calcium supplementation.

7. Outline the mechanism of action of phosphorus products.

8. Outline the mechanism of action of vitamin D.

9. Determine the side effects of drugs fluoride, calcium, phosphorus, vitamin D

10. Identify features of the interaction of drugs in this group.

11. Create caries prevention plan for child 5 years old when the content of fluoride in drinking water of 1.5 ml/l.

12. Create multiple drug therapy plan caries child 12 when the content of fluorine in drinking water, 0.3 ml/l.

13. Create a plan of pharmacotherapy multiple caries patients suffering from urolithiasis.

14. To conduct the choice of drugs for the safe and effective pharmacotherapy caries in children and adults.

15. To conduct the choice of drugs for the safe and effective pharmacotherapy non-carious lesions of dental hard tissues in children and adults.

16. Perform correction drug therapy due to side effects with calcium supplements, phosphorus, fluorine.

17. To write recipes drugs: calcium chloride, calcium gluconate, calcium glycerophosphate, sodium fluoride, vitaftor, ftordak, remodent.
7. Situational tasks to determine the final level of knowledge.

1. In carrying out health education among pregnant women dentist gave advice on oral hygiene, a balanced diet and the required amount of minerals in their daily diet. What is the optimal amount of calcium necessary for the formation of a pregnant woman resistant to dental caries in the unborn child?

a) 1.5;

b) 3.5;

c) 3.0;

d) 2.0;

e) 2.5.

2. In patients with endocrine disease has been diagnosed with acute dental caries in teeth 4. What properties should have a medical gasket for sealing these cavities?

a) antiinflammatory, dentinogenesis-stimulating;

b) insulation;

c) radiopaque;

d) hemostatic;

e) allergy.

3. In the clinic asked a woman 52 years on the treatment of acute initial caries. What a complex preparation was assigned to the treatment and prevention of dental caries?

a) calcium-D3 Nycomed;

b) Remodent;

c) Aevitum;

d) fluoride varnish.

4. The patient 23 years complained of short-term pain in the tooth 12 from the cold stimulus, by ingestion of food in the tooth. The pain worried for several months. The diagnosis was acute deep caries 12. What material should be used for the construction of the clinical case?

a) kalcidont;

b) silver-phosphate cement;

c) paste with trypsin;

d) silidont;

e) phosphate cement.

5. The patient 23 years appealed to the dentist about the treatment of acute deep caries tooth 12. When dissection cavity was accidentally exposed pulp horn. Which of the following cements it was used for direct pulp capping?

a) «Ducal» (calcium hydroxide)

b) Silitsin;

c) phosphate cement;

d) cemion.

8. Tasks for self-control.

1. The patient is in a period of three weeks in the hospital with a fractured mandible. Repeated radiographs showed that callus formation is very slow. The doctor has appointed the patient a combined preparation, which includes vitamin to promote the formation of callus. What preparation was appointed? Why is this drug has been appointed, and not another?

2. The dentist patient appealed 60 years with complaints of pain in the teeth, the increasing under the influence of cold, hot, sour, brushing teeth and food intake. After elimination of the pain stimulus disappears. When viewed on the individual teeth wedge-shaped defects are found, painful on probing. The doctor set a diagnosis: hyperesthesia of hard dental tissues II-degree. Make a general and local treatment plan to improve the mineralization of the enamel.

3. The dental clinic patient appealed 56 years with complaints of pain and itching in the gums, widespread pain in the teeth, arising from the cold, hot, sour, salty. Objectively: pale gingival mucosa, with no signs of inflammation of the neck and roots of the teeth are exposed on 1/3, fit snugly to the neck of the teeth, in the area of the necks - wedge-shaped defects and increased sensitivity on the X-ray - a symmetrical reduction mezhalveolyarnyh partitions, bone atrophy in the horizontal direction. Diagnosis: generalized periodontitis of moderate severity, chronicity. Define a program of local and general pharmacotherapy with justification purposes.

4. The patient applied for the purpose of rehabilitation. On examination, the patient's oral cavity dentist found on the chewing surface of the tooth 47 a cavity within the enamel-dentine area. Probing, cold test and percussion painful. The doctor set a diagnosis: chronic superficial caries 47. Assign the general and local treatment.

9. Tests for self-control:

1. Specify the fluoride drug that is used for the purpose of remineralization:

a) vitaftor;

b) calcium glycerophosphate;

c) phytin.

2. Enter the preparation which contains calcium hydroxide:

a) calcium gluconate;

b) calcium chloride,

c) sodium fluoride.

3. Specify phosphorus drug used in the treatment of dental hard tissue diseases:

a) phytin;

b) calcium hydroxide

c) calcium chloride.

4. Specify a combination of drugs that are used for the purpose of remineralization:

a) Remodent;

b) vitaftor;

c) phytin.

5. Specify the combination of drugs containing ions of calcium and phosphorus:

a) calcium glycerophosphate;

b) calcium monophosphate;

c) phosphate cement.

6. Fluoride is prescribed for the content of fluoride in drinking water:

a) 0.5 - 1.2 mg / l;

b) 0.3 - 0.5 mg / l;

c) 1.2 - 2 mg / L.

7. What kind of drugs used topically for the treatment of non-carious lesions of dental hard tissues:

a) calcium chloride,

b) fluoride varnish;

c) Remodent.

8. Specify the drugs used for the purpose of remineralization therapy:

a) vitaftor;

b) Remodent;

c) hydrogen peroxide.
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APPENDIX

Odessa National Medical University

Department of General and clinical pharmacology with the pharmacognosy
Head of Department, Professor Rozhkovsky Ya.V.
Teaching and research work of student __________________________________________________________________________________

(Surname, first name, middle name, course, group, department)

Head _______________________________________________________________________________

P R O T O C O L

Research pharmacodynamics of the drug ________________________________________

(Enter the international and commercial name)

The patient (name, age, body weight) __________________________________________________________

__________________________________________________________________________________________

Clinical diagnosis of the underlying disease: ____________________________________________________

__________________________________________________________________________________________

The complications of the underlying disease: __________________________________________________________

Comorbidities: ________________________________________________________________

Research Date: ____________________ to __________________ on

1. Treatment (represented in the form of recipes from 3 to 5 the most important drugs, including favorites for pharmacodynamic analysis)

Rp .:

2. Justification of the appointment of the drug (the international, commercial name, chemical structure, pharmacodynamics, pharmacokinetics, defining the purpose, particularly the introduction)

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. The expected therapeutic effect ________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4. Possible side effects _____________________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. List the signs, by which will be monitored for therapeutic effectiveness of drugs

Before treatment                             After treatment

Subjective

a)__________________________ ____________________________

b) __________________________ ____________________________

c)__________________________ ____________________________

d) __________________________ ____________________________

The physical

a)___________________________ _____________________________

b) __________________________ ____________________________

c)__________________________ ____________________________

d) __________________________ ____________________________

e) __________________________ ____________________________

Laboratory and instrumental

a)__________________________ ____________________________

b) __________________________ ____________________________

c)___________________________ ____________________________

d) __________________________ ____________________________

e) __________________________ ____________________________

6. List the symptoms by which will be controlled by the side effects of drugs:

The presence of the reaction of the patient (there was not)

Subjective

a)__________________________ ____________________________

b) __________________________ ____________________________

c)__________________________ ____________________________

d) __________________________ ____________________________

The physical

a)__________________________ ____________________________

b) __________________________ ____________________________

c)__________________________ ____________________________

d) __________________________ ____________________________

e) __________________________ ____________________________

Laboratory and instrumental

a)__________________________ ____________________________

b) __________________________ ____________________________

c)__________________________ ____________________________

d) __________________________ ____________________________

e) __________________________ ____________________________

f) __________________________ ____________________________

7. Evaluation of combination therapy (consider the feasibility of a joint nomination with other leading product section number 1: pharmacokinetic, pharmacodynamic, physico-chemical, pharmaceutical compatibility) _____________________________________________

____________________________________________________________________________________________________________________________________________________________________________

8. Conclusions and recommendations (efficiency, further use of the prediction can be replaced by other drugs) ___________________________________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Research conducted _______________________________________________

Research checked ___________________________________________________

EXPANSION of peripheral veins





The decrease in venous return to the heart (reduced preload)





Reduction of the total peripheral vascular resistance, expansion of arteries





Reduction of  LV stroke volume





Reduction of blood volume and end-diastolic pressure in the left ventricle





Reduction of diastolic tension of the walls of the ventricles





Expansion of coronary vessels





The decrease in blood pressure





Reduction of tension of the walls of the heart





Improvement of coronary blood flow





NITRATES





Reduction of heart work





Reduction of myocardial oxygen demand





Increasing blood flow to the ischemic myocardium area





Antianginal effect





β1and β2- peripheral vascular receptors





β1and β2- receptors conduction system





β2- bronchi receptors, GIT and others.





Decrease in heart rate


Decrease blood pressure


Reduction of heart contractility


Reduction of cardiac output





Bronchospasm


Spasm of smooth muscles of the digestive tract


Inhibition of insulin release





Increase peripheral


vascular resistance





Reduction of automatism


Reduction of cardiac conduction





β1- adrenergic receptors heart





Reduction of heart work


Reduction of myocardial oxygen demand





Increase diastolic blood pressure





Antiarrhythmic action





Inhibition of renin secretion,


Reduction of formation of angiotensin II


Action on carbohydrate metabolism


Increase in the tone of bronchial smooth muscle, uterine activity, reduce the gastrointestinal smooth muscle cells





Antianginal effect





calcium antagonist





Dihydropyrimidine (Nifedipine)





Benzodiazepines (Diltiazem)





Phenylalkylamines (Verapamil)





Decrease afterload


Dilation of the arteries


Decrease blood pressure





Promotes relaxation of vascular smooth muscle





Reduces myocardial contractility





Reduction of conduction


Reduction of in excitability





Relieves spasms of the coronary vessels





Antianginal effect








Decrease afterload


Dilation of the arteries


Decrease blood pressure





Bactericidal and bacteriostatic effect





ANTISEPTICS





2. Organic compound


  - Phenol group


   - Aldehydes and alcohols


   - colorants


   - Detergents and soaps


   - Various chemical groups


   - plant origin





1.Inorganic compound


  - halogen containing


  - oxidants


-  acids and bases


  -heavy metals





DESTRUCTION of 


infectious agents primarily externally on the body surface





Reversible analgesic effect





Other (intraosseous, intravascular)





Infiltration





Regional





LOCAL ANESTHETICS





- Cardiodepressive action


- Effect on the central nervous system (sedation, tremor, etc.)





Surface (terminal)





The local loss of tissue sensitivity:


pain, temperature, tactile, etc.





General (resorptive) effect





Types of local anesthesia 








Local effect





Types of effects on the body





Reversible loss of pain and another types of sensitivity while preserving consciousness (anesthesia)





The classification of drugs affecting the gastrointestinal tract








PPIs: omeprazole, lansoprazole, pantoprazole, rabeprazole, esomeprazole








Enzyme preparations: pancreatin, festal, pancreoflat, kombitsin, hymopsin etc.








Prokinetics: metoclopramide,


domperidone, tegaserod





Antacids: aluminum phosphate, calcium carbonate, magnesium oxide, magnesium carbonate, algeldrat, calcium phosphate, sodium hydrocarbonate 








Mechanism of action








Mechanism of action





Mechanism of action





Pharmacodynamic effects





Pharmacodynamic effects





Pharmacodynamic effects





Pharmacodynamic effects





Pharmacodynamic effects








Side effects








Side effects








Side effects








Side effects





Side effects





Indications for  drugs use








Indications for  drugs use





Indications for  drugs use








Indications for  drugs use








Indications for  drugs use








The principles of choice and appointment








The principles of choice and appointment





The principles of choice and appointment








The principles of choice and appointment








The principles of choice and appointment











Features of interaction and combined prescribing





Criteria of evaluating of the drugs effectiveness and safety 





H2-histamine receptors blockers: cimetidine, ranitidine, famotidine, nizatidine, roxatidine











Mechanism of action








Mechanism of action








