Read: it is important!

Dear future physicians and pharmaceutists!

The scientific and pedagogical staff of the Pharmacology department of the National
University of Pharmacy (Kharkiv) presents a new textbook "PharmadolGagg!" to you. We
want to changéhe myth that it is impossible to learn pharmacology quickly and qualitatively.
The textbook "PharmacologyCito!" is published for those, who have decided to connect his
or her profession with medicines, but think that a great amount of the infornmation
pharmacology is hard to learn. Taking this fact into account we have decided to help those, who
wish to master pharmacology in logical, fa&€ito!" -version

Not be afraid of pharmacology!

The 40year experience of teaching pharmacology testifie¢$ahthe last 115 years a
tendency of reducing the amount of classroom hours in pharmacology becaasasing the
amountof the individual work is being observed. However, because of the lack of time and the
constant increasing volume of informatim pharmacology, everyone hag enough time to
master it soundly and qualitatively. This textbook trains future pharmaceutists and physicians in
the pharmacological logic, i.e. knowing the mechanisms of drug action one can understand their
pharmacodynaics, naturally, on the basis of pharmacodynamics one can find logically the
indications to their application and from their side effects the contraindications can be seen. The
information about the peculiarities of medicines has been generalized andagiven
phar macol ogical Afaceo in tables. The vol
acquiring the confidence in the opportunity of the further improving of knowledge in this
discipline, which is important for a physician and a pharmatethigere we have concentrated
such amount of information that is necessary enough for getting a pharmacological "portrait” of
new and traditional medicines; we have provided physicians, pharmaceutists and students with
the algorithm of the pharmacologicallogic, thinking and intuition.

Today the assortment of medicines, whi
with, is more than 400 thousand trademarks. The textbook gives the information on those
blockbusters, brands and generics of the worldnpdiey, without knowing them either a
physician or a pharmaceuti st cannot fdAstep
every physician and pharmaceutist should know them. Frequently the insufficient survivability
of knowledge in the basic subje¢pathology, physiology, biochemistry) has obliged us to help
those, who had | ost this knowledge. That¢
you the terms and concepts, which you had known, but forgot. The unique feature of this
textbook is tle presentation of the information, which corresponds to the -oneditle
organization of the academic process according to the European educational standards.

This textbook is the first step for those, who want to succeed in pharmacotherapy, to
master thg@harmacological logic. Despite of the conciseness description of a "pharmacological
face" of each pharmacological group all the elements of the drug characteristics in the textbook
(INN and trade names, the mechanism of action, pharmacodynamics, indjcsitieeffects
and contraindications) are presented at the advanctedage level. The authors hope that
"Pharmacology i Cito!" (the pharmacological logic) will be the start for further improving
your pharmacological knowledge

This edition is intened for students, physicians and pharmaceutists, who want to catch
everything in this life!

With sincere hope for mutual understanding,
professor S. Drogovoz



GENERAL PHARMACOLOGY
(APHARMACOLOGI CAL ALPHABETO)

PHARMACOLOGY AND ITS BASIC TERMS

Pharmacolog i n I ts l'iteral transl ation n
(Pharmakonn Gr eek i s fAmelagpsmiLaeé j npmesaaso;isci en
pharmacology is a complex science studying the action of medicines on healthy and
diseased organisms, tkeience about the purposeful search of new medicines and their
rational use. A future physician and a pharmaceutist must understand clearly the actual
meaning of common terms (approved by the WHO), which characterize drugs and changes
in the organism occred after their introduction.

A medicine (drug, medication, remedy, medicinal agentls a pharmacological
agent in a definite medicinal form approved for application with the purpose of treatment,
prophylaxis and diagnostics of diseases.

A medicinal subsainceis an individual pharmacological substance approved for
application.

A pharmacological substancas an individual substance with the pharmacological
activity under research.

A pharmacological agent (remedy)is a pharmacological substance or their
combnation in a definite medicinal form under research.

Other names of medicines are pharmaceutical agent, physiologically, biochemically
and pharmacologically active substance. These names are lame or unpractical synonyms fo
the word fimedicineo.

A medicinal form is the form of a medicine, which is convenient for use, appropriate
for the aims of therapy and provides the required effect.

Medicines introduced into the organism interact with the cell receptors, as a result
functions of cells intensify (stimult or suppress (inhibit). The intensification or
suppression of biophysical, biochemical and physiological processes in a cell under the
action of medicines is calledsharmacological reaction A pharmacological effectis the
result of the successiveclgpe s i n t he functions of the o
the action of medicines. The complex of changes (pharmacological effects), which takes
place in the organism under the influence of medicines, is gdil@anacodynamicsor
pharmacological prgperties of a medicine.

The method, by which a medicineds pha
mechanism of its action.

THE MECHANI SM OF DRUGS6 ACTI ON

To reveal its pharmacological effect that is realized via the mechanism of action, a
medic ne must contact with molecules of th
a biological substraté ligand (igo means @At o connect o) can
chemical, physical, physicochemical interaction. Receptors, enzymes, ion channels,
tansport systems and others are the prinmn
cell structures, which provide the interaction between a medicine and the organism. They
interact only with medicines that have a certain chemical structure,eijeptissess the
property of selectivity.



The typical mechanismsof drug and receptor interaction:

1. A medicine that has structural similarity to a metabolite (for example, mediator)
interacting with the receptor promotes its excitation (imitating the inemlin 6 s act i o1
medicine is calledgonist(in Greekagonistes s 1 aaganii & afi @ , s mimetig g | e 0
(inEnglish Ato mimico). Durability of a m
by their structure and it is termedfas f f i(imLatinaffidisi s Ar el ati veo) .

2. A medicine is similar to a metabolite; it binds to a receptor, but does not give a
chance to a true metabolite to bind to a receptor causing effects opposite to the metabolite.
Such medicines are calladtagonistsor blockers @ntagonista s Ar i val ry o) .

3. Acting on the receptors medicines can combine the properties of agonists and
antagonists. In this case they are callgohistsantagonists

4. When interacting with the recefth¢or 0:
conformational changes in the structure of the receptor modifying its sensitivity to the
organi smoés met abolmotuaters. They are medicin

Many medicines modify the functioning of tlem channels One of t he A
medicines are potdal-depending ion channels that conduct',N&', C&* selectively
through the cell membrane. Medicines tdock potentialddepending ion channels (break
the penetration of ions by channels through the cell membraaedvate these channels
(assist theiopening and passing of ion flows).

The variants of the drug action mechanisms listed aboret @xhaust all possibilities
of their interaction with the body cells. Nowadays the mechanism of actiomthiasen
found for all medicines.

TYPES OF THE DRUG ACTION

To analyze complex and various phenomenaglwrmacodynamics there are
several types of the dragtion.

Local (preresorptive) action is all changes occurring in the site of the drug
application. The local action is revealefla medicine is appd on the skin, mucous
membranes and is directly introduced into organs. It should be remembered that the local
action cannot be considered separately from the reaction of the whole organism. The local
action is characterized, for example, by astringaitant, cauterant, local asthetic effect
of medicines. To reveal the local action ointments, gels, solutions for external use, powders,
pastes, liniments and plasters are often used.

The resorptive action (in Latin resorbeome ans il absomrdo)
medicine absorbs in the blood and can develop effects in the different organs and tissues tha
it interacts with. There is direct andindirect resorptive action. Thdirect action is the
effect caused by a direct influence of a medicine on the targen. Thandirect effect
appears indirectly in other organs and t
example, the improvement of the cardiac activity under the influence of cardiac glycosides
(direct action) leads to the normatiza of the blood circulation and increase of diuresis
(indirect action).

The direct action is alwaywimary , the indirect one isecondary The subtype of
the dr ugos dselectwecattiongectheiinfuancei osthe tmédieine only on the
limited group of cells, organs.



Reflex actionis the indirect action of a medicine, in which mechanism of reflexes
developmentake part. The reflex action is carried out distantly and it is the consequence of
the afferentnerves endings stimulation. For exale, the ammonium hydroxide while
inhaling irritates the mucous membrane receptors of the respiratory tract and stimulates the
respiratory and vasomotor centres by reflex.

The main actionandside effect of medicines are distinguished. The main (pogitive
action is a desirable action, it is for it the medicgesed. The sideffect (negative) action,
as a rule, is undesirable action of the medicine and it can impede the main action.

There are alseeversible andirreversible actions. If the changes the organism
occurring as a result of the drugob6s act.i
of time, then a medicine possesses a reversible action. In opposite case the irreversible
action takes place.

The drug action also subdivides imbarmacotherapeuticand negative The one
determines, where a medicine acts treating a disease (the cause, pathogenesis, symptom:
the other iIs used for characterizing the
uses medicines with etiotropic, pagjenetic, symptomatic, stimulative and substitutive
actions.

The etiotropic( causal ) phar macot herapy is dir
cause. As etiotropic therapy chemotherapeutic, antihelminthic, wtamiaining
medicines and some antidotes used. Medicines with tipathogenetictype of action are
those, which eliminate or decrease functional and structural abnormalities arised in the
process of the diseaseos devel opment (
inflammatory, antihistamic medicines and cardiac glycosides are used.

The Aol desto type symgtomapchwhichmia dicedted dor a p
elimnation of the diseasebs sy mpdlioimms.
At o masKk, t 0 s mo didinésonjth the Isymptamatic actiorc sucheas me
analgesics, spasmolytics, antihypertensives, antipyretics, etc. are applied.

The stimulation pharmacotherapy is directed to increase of host cefe(the
process of sanogenesi s) ensatorgdmeshanismmel Thiaistee t h
least developed type of the drug therapy. Vaccines, actoprotectors, adaptogens, some
iImmunostimulants possesstimulating action.

In a number of cases tisebstitution (replacementpharmacotherapy is usdd is
directedto restoe deficiency of substances not produced in the sufficient amount in the
organism (vitaminous, enzymatic, hormonal therapy).

THE NEGATIVE EFFECTS OF DRUGS

Cumulation (in Latin cumulaiome ans fAaccumul ati ono)
accumulation of amedicine in the organismm@terial cumulation) or summation of its
effects when after excretion of the medicine the changes caused by it remain for a long time
(functional cumulation). The material cumulation is typical for cardiac glycosides, salts of
heavy metals, bromides; the functional one is for ethyl alcohol. Sometimes the cumulation
phenomenon is used to achieve the required therapeutic effect of the medicine (for example,
cardiac glycosides).

Habituation (syn. steadiness, tolerantaerantamean s fAendur ance, r
the state when the effectiveness of medicines decreases with their repeated administration. £
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rapid drug habituation is callethchyphylaxis (tachys me a n s fphy&siisd 0 |,
Aprotectiono). |t drrehydrgcplarideal f or napht hi

Addiction (drug dependence) is characterized by an overmastering desire to use a
medicine regularly. As a rule, addiction appears to the drugs that cause euphoria (e.g.
narcotic analgesics).

Abstinenceis afeeling of discomfort, unctinty, mental stresgjnctionaldisorders,
sense of fear, and conflictness as a response to the absence of a medicine that cause
addiction.

Drug allergy is an acquired unnatural reaction of the organism to medicines that
appears after their repeatechk# (on the 12" day from the beginning of administration).

Sensibilizatoni s t he process of the organism
Some medicines interacting with proteins form complexes (haptens) and become true
antigens.

Drug idiosyncrasy is aninherited qualitatively unnatural reaction to a medicine
appearing after the first contact with it.

Dysbiosis (dysbacteriosis) is a disorder of the normal microflora content and
development of netypical microorganisms in the organism.

The embryotoxic action appears on the early terms of pregnancy (the first two
weeks) and it is the result of the drug toxic action on the fertilized ovule at first, and then on
the embryo. Often the embryotoxic action of medicines ends by the spontaneous &bortion.
the embryotoxic effect does not end with abortion, then it is the beginning of the teratogenic
action. Anomalies of the fetus developmenhe teratogenic (in Greekteratosi s A f r e a
def or adiony deyvelop from the 3 up to the 19 week of prgnancy when
differentiation of the fetus tissues occurs most intensively; and because of this the most
severe defects of fetus development occur. Functional and structural disorders of the fetus
organs under the influence of drugs, which are capable &rgenthrough the placenta in
the 111 trimester of pregnancy, are called thtoxic action.

The mutagenic actioni s t he drugdbds teratogenic e
arises more often when a woman and sometimes a man takes a medicine joleniog of
gonadogenesis. THaastomagenic(cancerogenic) action is the ability of a medicine to
stimulate the development of tumok&ithdrawal syndrome (the exacerbation of the
disease) develops with a loteym application of a medicine and then #isdden
withdrawal.

PRINCIPLES OF THE DRUG DOSING

Dose(in Greekdosisi s fia portionod) is the amoun:
the organism. It is usually expressed in gram or gram parts. Drugs doses, which are used for
treating and do not causeéeph ol ogi cal devi ations in the

curative ortherapeutic doses. A therapeutic dose is subdivided samgle daily and a
coursedose. A single dose is prescribed for one intake, a daily one is for the whole day and
a couse dose is taken the whole course of treatment. These doses are subdivided into
minimal, average, maxial doses respectivelilhe minimal therapeutic dose(threshold)

causes the minimal therapeutic effect; it is-B times smaller than the average thetdip
dose.The average therapeutic doseauses the optiméterapeutic effect in most patients
without any toxic manifestations. The pharmaceutical industry produces an average
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therapeutic dose of a medicine in one unit of a medicinal form (in one antpbldd, as a
rule. The maximal therapeutic dosecauses the most powerful therapeutic effect. A
minimal dose, which causes side effects, is catd@dmal toxic. The minimal lethal dose
(fatal) is called a minimal dose that causes death.

The principle ofdosing for chemotherapeutic medicines and cardiac glycosides
differs from those for the other drugs. At firdbading doseis prescribed with the aim of
creating a high concentration of a medicine in blood and tissues to obtain a fast therapeutic
effect And then amaintaining dose which equals the amount of the excreted medicine
during the time between intakes, is introduced.

In medical practice only those doses of medicines that are narige from the
minimal therapeutic to the minimal toxic dosecan be used. Thimterval is called the
range of the drug therapeutic action.

The more width the therapeutic action has, the safer a medicine is. To characterize the
dr ugs 0 teempeetit value(TW)as also used. The therapeutic value is a ratemof
average lethal dose to an average therapeuticTof¥:D so/EDso, Where LI}y is a dose
causing death of 50% of the experimental animals;, EDa dose that results in the
pharmacological effect of 50% of the animals. The more therapeutic value safe¢ha
medicine is.

THE ROUTES OF DRUG ADMINISTRATION

All routes of drug administration can be conditionally divided into ones used as the
local action and others used as the resorptive actioodddeadministration of medicines
has the aim of the ihgrterm action in the site of application. Medicines are used locally in
pathological processes on skin, the mucous membrane of eyes, nose, gastrointestinal trac
urinary bladder and pleura. Hydrophilic substances (sugar, ions) are not absorbed by the
skin and act surfactantly, and lipophilic substances (steroid hormones, etc.) penetrate
through the skin proportionally to their solubility in fats.

The routes of drug administration with the aim of the resorptive action are divided
into enteral and parentéra

The enteral route of drug administration through the gastrointestinal tranto(
means fAdenwempn entiodt esti ne o ¥publinguani undler the t h e
tongue, sublinguallyper rectum- through the rectum, rectallger osi throughthe mouth,
orally, perorally. These routes are given according to the onset of the drug action in the
organism. The fastest onset of the drug action is when introducing them sublingually.

The parenteral route is the introduction of medicines without geftiinto the
gastrointestinal tract. By the increase of the drug action onset routes can be arranged a:
follows: subcutaneous, intramuscular, inhalant, intravenous anditerel one.

A positiveaspeci n t he drugds per ortleelmosasable ni st
route, which does not require special equipment, sterility, participation of the medical staff
and appliances. Liquid and solid medicinal forms can be taken by this way. The presence of
the Abiol ogical f i | t ceaot drug negativp effecis.i THeensost a
favourable time for internal intake of medicines is4BOminutes before meals or i43
hours after meals.

The main disadvantageof this route of drug administration is the fact that many
medicines inactivate in theagfrointestinal tract interacting with food, enzymes and the
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hydrochloric acid. Protein medications (insulin, heparin, etc.) are not prescribed perorally as
they are disintegrated in the gastrointestinal tfews route is unsuitable for rendering a

rapd aid (the onsedf action occurs slowly). In the pathological states of the gastrointestinal
tract the onset and the complete absorption of medicines change. All medicines absorbed in
the gastrointestinal tract get into the liver, where they undergo clidransformations and
inactivation. The peroral route is unsuitable for reaching the accurate drug concentration in
blood. The doses of medicines when taken them internally should be much more greater
than when introducing them parenterally.

Medicines ag introduced via the rectum in the case when it is impossible to take
them per os: in the unconscious state of a patient, while vomiting, in gastric diseases, to
patientswith mental disorders, as well as if a substance is destroyed quickly while passing
through the liverThe rectal route of drug administration remains one of the rational routes
in the pediatric practic®y onset of the effect this route is similar to the intramuscular one;
in this case effect appears ¥15 minutes. And medicines arestteyed in the liver not so
rapidly, because from the rectum they conte blood, not through the portal vein, but via
the postcava system, where up to 50% of the introduced dose does not get to the liver. With
this route of introduction medicines have thological filtration and their negative effect on
the liver is decreased. The dose of medicines introducing through the rectum is more
accurate, and it can be reduced in one third comparing to the peroral route of administration.
Disadvantages of thisute are discomfort of taking a medicinal form (suppositories, enema
40-45 ml), as well as the fact that not all substances are absorbed.

Some medicinal substances are absorbed especially well from the sublingual area.
When introducing medicines sublingyabnd behind the cheelsubbucally) they act
rapidly (the effect develops ind minutes), avoid the liver barrier, do not interact with the
hydrochloric acid and enzymes of the gastrointestinal tract. This route of administration can
be used mainly fortong effective medicines, as well as for medicines that are destroyed by
gastrointestinal enzymes.

The parenteral route of drug administration has the advantage over the enteral
one: a medicine gets into blood (accurate dosing) more rapidly and comalgielsible
introduction of medicines to the unconscious patient, medicines are not destroyed in the
liver and the gastrointestinal tradihe negative features of the parenteral route of drug
introduction are the necessity of keeping the strict asgpditisipation of the medical staff,
the presence of Il nstrument s, the risk
introducing a medicine.

Aqueous and oil (camphor) solutions of medicines, suspensions (the prolonged forms
of insulin) are introducesubcutaneously

The intramuscular route of drug administration provides their coming into the
general blood circulation in 106 minutes. Due to a good blood supply the muscular tissue
absorption of medicines into the blood occurs rather fast.

Medicines hat are absorbed well through the mucous membrane of alveoli and
possess the systemic action are used irfiotime of inhalations (remedies for inhalation
narcosis).

The intravenous route of drug introduction is used in the emergency cases when
very rapid onset of action is necessary to reach the required dffast.forbidden to
introduce oil solutions, suspensions, medicines causing hemolysis, thrombosis, conversion
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of hemoglobin into methemoglobinontaining air into the vein. The introduction of the
medicines with the irritative properties in the vein can result in the development of phlebitis.

Medicines that penetrate through the blboain (haematoencephal) barrier poorly
are introduced under the membranes of the krasubarachnoidly and subdurally
(antibiotics in the cases of infectious diseases of the brain tissues).

In order to avoid or reduce the negative effect of medicines physicians and
pharmaceutists should always remember that the right choice of a dose, the route of
drug administration, simultaneous administration of etiotropic, pathogenetic and
symptomatic therapy are the important conditions for successful pharmacotherapy of
any disease.

PHARMACOKINETICS OF MEDICINES

The pharmacokineticplfarmakorme a n's il nkenetikog isn eédano ) i st ud
transport (absorption), distribution (deposition), transformation (biotransformation,
metabolism) of medicines and their excretion (elimination) from the organism.

Absorption and distribution of medicines

v

Metabolism of medicines

T
v ¥
Conjugation
(to sulphuric, glucuronic, aminoacids)

v

Metabolites and conjugates

1 Elimination and
excretion

Fig. 1. Steps of pharmacokinetics

Y

Absorption of medicines

The piocess of drug absorption from the gastrointestinal tract, via skin, the
respiratory system organs and the vess
the biological membranes as processes of the passive diffusion, the facilitated
diffusion, the active ififusion and pinocytosis.

The passive diffusionis characterized by such features as: a) molecules of a
medicine move from the area with a high concentration to the area with a low
concentration; b) the rate of transport is proportional to the concemtrgtamlient
on the both sides of the membrane.

Membranes of the second typrdilitated diffusion) contain substances
specific carriers that provide the transport for particular medicines only. This
transport occurs by the concentration gradient andt€onnected with the energy
loss, and the rate of this diffusion is high.

In the membranes of the third type the drug absorption takes place by the
active diffusion with the consumption of energy. Here transport can occur against
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the concentration gradienlit is provided by the presence of a carrier, which
changes its structure during the transport of a drug molecule, and this process
requires the consumption of energy. This mechanism is called the biological pump.

The essence of pinocytosis process, gitsan of medicines by the fourth
type membranes, is in that substance, which is being carried, contacts with a
definite part of the cellsbé membrane
edges of the hollow closes forming a bubble with the substaacsported. It
separates from the outer surface of the membrane and is transferred into the cell.
The fourth type membranes are located in the renal glomeruli. The first type
membranes with some areas of the membranes of the second and the third type are
functioning in the renal tubules. The first type membranes are mainly in the
gastrointestinal tract. Capillies possess the properties of the first type membranes
containing some areas with the fourth type membranes.

During absorption medicines get overetthistohemat, blood-brain and
placental barriers.

The blood-brain barrier (BBB) is the membranes that separate the cerebral
tissue and the cerebrospinal liquid from blood. The ability of medicines to pass the
blood-brain barrier depends on their solulyliin fats. If a substance is soluble in
fats, it penetrates quickly into the brain and the cerebrospinal liquid. Because of
children of the younger age have an incomplB& c ompar i ng to t
BBB, medicines pass it much faster.

The placental barrier separates the blood circulation of the mother and the
fetus. It has a high permeability (erythrocytes penetrate through it) at the early
stages of pregnancy, then it strengthens and acquires all the features of the lipoid
membrane with the active trarmp of metabolites. The placental permeability
increases in the period of toxicosis, at early stages of pregnancy, in hypoxia,
hemorrhage, endocrine dysfunctions. Those substances, which in the normal
conditions do not cross the placental barrier, can tpatee through it in these
cases. The penetration of medicines through the placental barrier is the cause of
their negative (teratogenic) effect on the fetus.

The distribution of medicines in the organism

The drug distribution in the organism depends snability to bind with the
ingredients of blood or other tissues. It leads to the drug deposition. Binding of a
medicine to proteins limits its distribution in the organism because only the free form
of a medicine can diffuse through the biological memésaihere are three fractions
of medicines: free, bound with proteins, fixed in tissu€sly free fraction
possesses the pharmacological effect and undergoes biotransformation and
excretion.

The process of drug binding influences considerably on revehl@igspecific
activity. A high level of binding substances to proteins stipulates their prolonged
effect (suphadimethoxin). The peculiarity of the drug distribution is determined by
their ability to dissolve in water or lipids. Medicines distributedash organs with
the intensive bloodlow (heart, liver, kidneys) and this process is much slower in
tissues with a relatively low bloofdow (subcutaneous cellular tissue, adipose and
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bone tissue). When the blood supply of the internal organs becomeg,wbe
distribution and effectiveness of medicines decrease too. Fats, proteins and
mucopolysaccharides play the main role in depositing of medicines. Binding of
medicines to proteins can decrease in the diseases of liver, kidneys, as well as in
sepsis, brns, gastritis, enteritis, gastric ulcer, protein starvation or during the
simultaneous administration of some medicines.

The biotransformation of medicines
(The main ways of the drug metabolism)

Biotransformation is the process of utilization, transfation of a medicine
into metabolites that are dissolved well in water and excreted by kidneys. The
importance of the biotransformation is in transformation of a foreign medicine
potentially dangerous for the organism (xenobiotics) into a water soluble
compund that eliminates fast from the organism. That is why the main aim of the
biotransformation is the transformation of lipophilic substances (easily reabsorbed
in the renal tubules) into the hydrophilic polar compounds that are easily excreted
by kidneys(not reabsorbed in the renal tubules). Metabolites can be excreted from
the organism or undergo further transformations. The biotransformation of
medicines proceeds in 95% in the liver cells (in their microsomes that contain
the sets of enzymes requiréat the drug metabolism), as well as in the intestine,
lungs, kidneys, blood and placenta.

The processes of the drug metabolism are conditionally divided into two
phases. A drug molecule transforms forming the functional groups with the active
hydrogen atms: oxy, aming, carboxygroups, etcin the first phase owing to
oxidation, reduction or hydrolysis. The conjugation to highly polar acid residues of
the glucuronic, syhuric and some aminoacids occursthe second phasavith
the participation of thesfunctional groups. As a rule, the biotransformation leads
to the decrease of the pharmacological activity (inactivation) of medicines.
However, in a number of cases the formation of the active metabolites can take
place. First of all, it concerns the presors of medicine$ prodrugs, which
become active in the process of metabolism. In some cases in the process of the
drug metabolism toxic metabolites are formed. This phenomenon is called the
Al et hal .synthesiso

The drug metabolism determines the timetloe drug circulation in the
organism and, as a consequence, the duration of the therapeutic effect and the
scheme frequency of usage of a drug dosing as well.

The rate of the drug biotransformation depends on the activity of enzymes
metabolizing them, agand the state of the organism, simultaneous administration
of other medicines. The rate of the drug metabolism is determined by the genetic
factors. Pharmacogeneticsis the part of pharmacology, which studies the
congenital peculiarities of enzymes thaetabolize medicines in humans. The
damage of the structure and the function of the metabolizing enzymes is called
enzymopathy(the enzyme defect).

The phenomenon ahduction and inhibition of metabolizing (microsomal)
enzymes affects the rate of a drugtatolic transformation. There are about 250
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substances known, which are capable to cause induction of metabolizing enzymes (e.g.,
barbiturates). While using these medicines the effectiveness of those medicines,
biotransformation of which occurs with thelp of cytochrome 50, is especially
decreased. The induction of metabolic enzymes is a reversible process. The enzymatic
activity decreases reaching the initial level in the period of time after the inducers stop
their coming into the organism.

The inhbitors of cytochrome 50 include salts of heavy metals,
chloramphenicol, metronidazole, oleandomgcin indometacin, tetracycline,
erythromycirg, spironolactone, etc. It is necessary to correct the doses of medicines in
case of their simultaneous admirasion with inductors or inhibitors of thmicrosomal
liver enzymes

The elimination of medicines from the organism

Elimination is the process of removing a medicine from the organism by
biotransformation and/or excretion. The main way of the drug ecwreti the
unchanged state or as metabolites is their elimination with urine and faeces. Besides,
medicines can be eliminated from the organism with the exhaled air, with the secret of
the mammary, perspiratory and salivary glands.

To estimate the eliminatn rate with urine a special parameter is used. It is the
renal clearance (), which determines the amount of plasma (serum) being cleaned
by kidneys from a medicine for a unit of time.

Medicines not absorbed in the intestine (Phthatazohgnesium dphate) are
eliminated withfaeces

The information about the pharmacokinetic parameters of medicines stipulates
the scheme of their administration and supporting of their concentration in blood in the
therapeutic level, which is especially important fardicines with a low range of the
therapeutic action.

THE COMBINED ADMINISTRATION OF MEDICINES

Medicines are combined for decreasing or removing undesirable effects of
pharmacotherapy, increasing the therapeutic effect or reducing the period of treatment.
Such types of the drug interaction as pharmaceutical, pharmacokinetic and
pharmacodynamic interactions can be observed in case of combined administration of
medicines.

The pharmaceutical interactionis based on physical, physiadiemical and
chemical reetions of medicinal substances, which are in the composition of one
medicinal form, or which appear with their simultaneous administrafidre
pharmacokinetic interaction of medicines is revealed at the stages of their absorption,
transport, distribution,biotransformation and excretionThe pharmacodynamic
interaction is observed when with drugs simultaneous administration the changes of
their pharmacological effects appear as a result of their effect upon the specific
receptors, cells, organs and systeffiBe result of this interaction is decrease or
disappearance of the effect, distortion of the drug action or increase of the effect up to
the development of toxic phenomena.



If two medicines act in the same direction, such an interaction is called
synergism(in Greeksynergog s fdacting togethero). It i
summarized (direct) and potentiated (indirect). In the additive synergism the
pharmacologic effect of the combination is higher than that of one of the components,
but lessthan their sum is (1+1=1.75); in the summarized synergism the effect of the
combination is equal to the arithmetic sum of the monodrugs effects (1+1=2); in the
potentiated synergism (from English f#fto
drug efects (1+1=3). The summarized action is observed indttext synergism:
medicinal substances affect the same receptors (e.g., noradrenaline and adrenaline)
Potentiation is typical for théndirect synergism when substances have different
mechanisms ofdaion and affect different receptors. The synergism phenomenon is
used for obtaining the desired therapeutic effect while taking smaller doses of
medicines; it decreases the possibility of their side effect.

If the effects of a medicine decrease or disappéhile interacting with another
one, this phenomenon is calladtagonism(in Greekantime ans fi a gagoniv st O
Astruggled). Antagonism is widely used
well as in poisonings.

There is physical, chemicahd functional antagonism. Tphaysical antagonism
Is observed in the absorption of different toxic substances by adsorbents (the activated
carbon absorbs different toxins on its surface). Inciemical antagonism inactive
substances appear as a restfilichemical reactions (the interaction of alkalies and
acids).The functional antagonismis a phenomenon when medicinal substances affect
the same receptors, but in the opposite directions (cholinomimetics and
cholinoblockers). Medicines used to remove #ffects of other substances when
poisoning are calledntidotes

FACTORS AFFECTING THE DRUG PHARMACOKINETICS AND
PHARMACODYNAMICS

All the factors that can affect tlikug pharmacokinetics and pharmacodynamics
can be divided into exand endogenous faxs.

The chemical structure and physical properties of a medicine, medicinal form,
the route of its administration and a dose, the scheme of nutrition, the composition of
food, the state of the environment (the circadian rhythms, the atmospheric pressure,
temperature of the air), etc. belong to éx@genous factorswhich are not related to
the patientds organi sm.

The endogenous factorc onnected with the patien
weight, sex, age, the physiological (pregnancy, lactation, climacieinypodynamia,
the body temperature) and the pathological (diseases of the thyroid gland and the
gastrointestinal tract, alcoholism) state of the organism.ddtiee leading endogenous
factors determining the success of the therapy is age. It is cahmégttiethe fact that
the level of the biochemical processes functioning differs in different age périaas.
geriatric pharmacology studies the peculiarities of the drug action in elderly people
and thepediatric pharmacology deals with the same problemschildren
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PARTICULAR PHARMACOLOGY
(A guarantee to become a physician orlar maceutisi

I. MEDI CINES AFFECTING AFFERENT INNERVATION

ASTRINGENT, COATING, ADSORBENT, ANTACID AGENTSand MEDICINES
CONTAINING VOLATILE OILS are medication that increase atecrease excitability
and conductivity oftheafferent nerves.

Classification of medicines

Local anesthetics, expectorants, laxatives, bittesse other chapters
Astringent U, c og Adsorbents | Containing volatile oils
agents

Of plant origin: | Salts of metals: Activated Menthol
Oak bark) Aluminium carbon Espol
Sage leaves phosphate™ Enterosgel | Mustard seeds
Chamomile Colloidal bismuth | Diosmectit | Menthd in
flowersJ subcitraté)” bromisovalerianate
TanninJ Almagel™™

Vicalin(U"

Anacid"”

The mechanism of action

These medicinescoat the afferent nerve endings forng colloid solutions
(aluminium phosphate, almagel, anacid, enterosgebater;neutralizethe free HCI
of the gastric juice (aluminium phosphate, alje anacid) cau® precipitation of
proteins forming albuminats thatmakea film-like coverand protect receptors tfe
skin or the mucous membrane ofhe gastrointestinal tractcflloidal bismuth
subcitrate, vicalinplant astringents)adsorb chemidasubstances oiheir surface
(anacid, adsorbents)/olatile oils irritate the afferent nerve endingand dilate
arteriolesand caplaries by reflex

Pharmacodynamics (effecjs Y Indications
Coating andgastreprotecive (salts| Inflammatory diseases of the
of metals); antacid (antacidg gastrointestinal tract: entesd, gastries,
antimicrobial, astringent, ant pepticulcer, etc.
inflammatory and antiseptic flant
origin one$
Astringent, antinflammatory, | Catarrhalinflammatory diseases: tonsillit
antiseptic, sudorific, wound healir (fauces), laryngitis (vocal cordg
(plantorigin agenty pharyngitis (throat). Inflammatory disease
of the gum (stomatitis), vaging uterine
cervix and the skin. Deubituss, ulcers,
intertrigoes dermaties, erosions, diathes
Adsorptive (adsorbesi Poisoning by alkaloids, food
Enterosorption. Diarrhea
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Local irritants(espol, mustardeed} | Arthrites, myosies, rheumatism, radiculitig
myalgia
Astringent, gaso-protective | Food poisoning
antiseptic plantorigin agenty
Sedative, spasmolytic (menth( Migraine,angina pectoris
validol)
Sideeffect Y Contraindications
Constipation or diarrheakinirritation | Skin irritation for thelocalacting one}
The list of medicines
INN, (Trade name) Medicinal form, dosage
Activated carbon (Carbolen) Pwd, tad. 0.5
Almagel Susp. peps
Aluminium phosphate Gel 160
Anacid Susp. per 0s
Chamomile flowers Pack 100.0
Colloidal ismuth subcitrate (Daol) Tald. 0.12
Diosmectit (Smecta) Pwd., package 3.0
Enterosgel Gel, pack
Espol Ointment, tube
Menthol Oil sol. 1%
Menthol in bromisvalerianate Tal. 0.06
Mustard seeds (Mustard paper) Package
Oak bark Pack 100.0
Sage leaf Pack 100.0
Tannin Pwd, package
Vicalin Tal.
Glossary

Enterosorption is the introduction of a sorbent in the gastrointestinal tract.
Diarrhea is a loose stol. Migraine: its main symptom is strongheadache.

LOCAL ANESTHETICS

Local anestheticsare medicinegausingthe local reversible loss of pain and
other kinds of sensibility in thgite ofintrodudion.

Classificationof medicines

Para- Benzofurocarboxylic Substituted amides ofacetanilide
aminobenzoic acid derivatives
acid esters
Procaine Benzofurocane Articaine
Benzocaine Lidocaine
Trimecainehydrochloride
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Due tothe membranestabilizing effectlocal anestheticeeducethe membrane

The mechanismof action

permeability for different iongNa", K¥), inhibit the releaseof neurdransmitters It

leads to the change e bioelectric potential on the cell membrane andudos the

transferof the nervous impulsgthrough synapses.

conduction system

Pharmacodynamics (effects Indications
Local anesthetic Different types of the local
anesthesia
Side effects Y Contraindications
Hypotension convulsions, thorders in the cardia( Hypotension epilgpsy,

arrhythmia

There is the latent period, which existerh the moment ahtroducing alocal
anesthetic til the development of the local anestheticeffect That is why it is
necessary to wait for thieeginning of the drugaction anddo not administate the
medicine repeatelly, as it canlead to intoxication. Vasoconstrictivemedicine
patentiateand prolong theffectof local anesthetics.

Thephar macol ogi cal #ndAfaceo of
. Effect
.. Anes Perme- Toxi- .
Medicines . - , antiar- | hypoten central
thesia ability city : : :
rhythmic sive analgesic
Procaine + ++ N + +
Benzocaine + N
Be_nzofure it . N N
caine
Articaine + +
Lidocaine ++ +++ ++ + +
Trimecaine ++ 4+ +

The list of medicines

INN, (Trade name)

Medicinal form, dosage

Articaine (Ultracaing

Sol. forinj. 1%

Benzofurocaine

Aer. 50.0

Benzocaine (Anesthesine

Sol. for inj.1%

Lidocaine

Sol. for inj. 1%; gel 2.5%

Procaine (Novocaine

Sol. for inj.1%;oint. 10%

Trimecaine hydrochloride

Sol. for inj.1%

Glossary
Local anesthesia is a temporary,reversibleloss of all kinds of sensibility

(pain, temperature, tactilepnly in the site of the dug introdudion without
impairment of consciousness. Maiypes of the local anesthesia aresurface
(terminal) (in thesite of application), conduction(by the nerve fibreand infiltration
(soakingof a tissue by anesthetilzg/er-by-layer) anesthesia
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[I. MEDICINES AFFECTING EFFERENT INNERVATION

Normal functions of the efferent nerves are provided by such
neurotransmitters nfediatory as acetylcholine, noradrenaline, adrenaline,
dophamine Medicines, which action is similar or opposite to esd
neurotransmittersare widely used fothe pharmacological correction dfinctional
disorders ofdifferent organs and they are callegdicines bthe mediator acbn
or mainly affecing the efferent division of the nervous systen{efferent
innervatior). As these medcines chage the rate of thenevous impulse
conductivityin synapsethey are also called synaptcting medicines

Synapseis the place ofaction for the drugs pri mary influencing on the
peripheral processe®f neurotransmission(the efferent section ofthe nervous
system).

In order toconaive clearly the localiation, the mechanismof action and
pharmacodynamicef medcinesinfluencingselectivelyon the efferent section, it
IS necessary to know physiologlcand biochemical peculiarities ahe efferent
section, its role in the functionsf the whole nervous system.

The dferent section ofthe nerwus system is presented by nerve
i e x e ¢ ucenwifugal) unlike the afferent section that includes sensible nerves
(centripetal). The dferent nerves are divided intmotor (somatic) and vegetative
(autonomig. The latter are divided into the parasympathetic and sympathetic
nerves.The notor nerves do not break, anle vegetative nerves break in garagli
Ganglion the cluster of neurns) is the multiplying apparatus othe nervous
systemdue toit the CNS providesregulation offunctionsfor the whole organism
Synaptic contacts ofre reuron andanotheroccurin gangla.

The structual unit of the nervous tissu& neuron- joins another neuroror a
cell of the internal (vorking) organin synapse (fronLatin ficlose dowi ) . Ther
arethe followingstructural elements synapse:

1. A presynaptic membrane (the axomd s ending) contains a
neurotransmitter (neunosediatoy, which is formed inthen e u s mitoéhondrion
and accumulates inthe axord svesicles (lbbes) in the inactive state
Acetylcholine and noradrenaline attee main neurtransmittersin the excitation
transfer in the peripheral nerendings.

2. A postsynaptic membrane(the dendrite ending othe cell membraneof
the working orgap contains M and Ncholinoreceptors (BR) ,- abd- b
adrenoreceptors (AR)They aresensitive tothe corresponding mediatorss avell
as cations (Naand K') and anions (C| organic acids), whiclreatethe potential
difference orthe postsynaptic membrane.

3. The gynaptic cleft is area, where such enzymes as cholinesterase
inactivating acetylcholine (ACh), MAO and COMT (monoamineoxidase and
catecholo-methyltransferageenzymesinactivatingnoradrenaline and adrenaline
are secretedBesides for example,choline, which is formed after acetylcholine
breakdownunderg@sthe recapturére-uptake)by the presynaptic membrane

To transmi the nervous impulse from one neuron to another (or on the
working organ), synapsemust pass throughthree states: polarizatior¥
depolarizationY repolarization.
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Polarization (the state of rest) is characterized Ibtfe pesence of
neurotransmittersnfediator$ in the inactive state in vesicleggeceptors ofthe
postsynaptic membrane are not excited and it is impermeable fandaK'.

Depolarization is the state whemunder the nervous impuls&imulationa
mediator releasesinto the synaptic cleft by ptions and reache receptors in
milliseconds.The onfiguration of receptors changeecause offteir interaction
with mediatorsand theion cands open;along themNa" ions go into the cell, and
K* ions comeout of the cell. The ation potential andhe membrane polarization
phase appear

Repolarization is the statewhen an enzyme inactivates the part of a
mediator, andthe unbroken part of the tltar is captured bythe presynaptic
membrane Sodium isdisplacedout of the cell and potassium retusnnto the cell
with the help ofthe membrané ssodiumpotassium pump.The nembrane
repolarizationi.e.thereconstruction otheinitial state polarizatior), takes place

The nmediator ACh stimulatesM- and Ncholinareceptors Dependng on
their sensitivity to definite compoundzhR are divided mto M-ChR (they are also
stimulatedby musarinei alkaloid, poison of flyagaric mushroos) and NChR
(they arealso stimulatedby nicotinei alkaloid of tobacco lesges. Noradrenaline
(NA) (mediator) and adrenaline (hormonestimulate AR. M-ChR and AR are
located mainly in organs, H€hR arein the skeletal muscles, garalihe carotid
sinus andthe adrenal medulla; all RR and AR a&e also fourd in the CNS.
Synapses and nerves, whehe nervous impulsdransferoccurs withthe help of
ACh, are called cholinergic. Mot, parasympathetic, preganglionsympathetic
newes, postganglidn sympatheticinnervaing sweat glands, skel@t muscles
vesselsthe adrenal medullaand the carotid shus belongto cholinergic nerves.
Postgangliort sympathetic nerves, excluding innernwngtsweat glands, vessetd
the skeletal muscles, the adrenal medulla andhe carotid sinusbelong to
adrenergic nerves

Classification ofmedicinesaffecting efferentinnervation
I. Cholinergic (theaction is similar to acetylcholininctiong medicines
II. Anticholinergic (the action is opposite to acetylcholindunctiong
agents Medicinesblock ChRand make thermsensitive ta neurotransmitter
lIl. Adrenergic (their actionis similar to noradrenaline and adrenaline
functiong medicines
IVV. Anti -adrenergic (opposite to adrenergegent$ medicines

Comparingthe classification andhe effects of these medicinesit can be
conditionally considered thawhen usng of cholinergic medicines the effects
connected with thestimulation of parasympathetic nervedominate in the
organismwhile with adrenergic medines sympathetic nervesestimulated

Therefore to understandpharmacodynamics of thenedicines affecting
efferent inneration, particularly,autonomic nervous systeih is necessary to
know the basiceffects occurring in organswhen parasympathetior sympathetic
nervesarestimulated
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Tablel

The influence ofthe parasympathetic and sympathetic nervoystem

on the orgars 6

funct i

ons

Organ

Effects under

the nervesstimulation

Parasympathetic

Sympathetic

Eye

Constriction of  pupil
(myosis) IOP decreas
(2, accommodatio
spasm (myopia)

Dilation of pupil (mydiasis)
IOP increas (y
accommodation paralys

(hyperopia)

Exocrine glands gali-
vary, lacrimal, etq.

The cretion increase

The fcretion decrease

Bronchi Spasm Dilation

Heart Rhythm Z  ( b r a ¢d|Rhythm ¢ (tachycardia)
contractiity Z contractilityy

GIT Acceleratiorof peristabis | Deceleratiorof peristalsis

Sphincters Relaxation Spasm

Urinary bladder Increase of the urine| Decrease of the urine
secretiof t one ¢ )secretonf t one Z)

Uterus Contractl i t y a n d Contractility and ton&

Vessels Vessels dilationBP Z Vesses spasmBP ¥

CHOLINERGIC MEDICINE S (CHOLINOMIMETICS , CHOLINERGIC AGONIS TS)
By the mechanism of actiotinis group of medicinesis divided into direct-

acting cholinomimetics ( f r om

Engl

cholinomimetics (anticholinesteraseagents).

I s h andi indirect-aciinghi c 0 )

DIRECT -ACTING CHOLINOMIMETICS
Classification ofmedicines

M-, N-cholinomimetics

M -cholinomimetics

N-cholinomimetics

Acetylcholine

Pilocarpine

Cytisine

Carbacholine

Aceclidine

Lobeline

The mechanism of action

M-cholinomimeticsstimulate M-ChR, N-cholinomimetcs stimulag N-ChR,
M- and Ncholinomimetics stimulate both M- and N-ChR. Binding to the
correspondingeceptors tese medicinesprovide effects which aresimilar to the
effects oftheendogenusligand, i.etheyact as agonists of AC

Pharmacodynamicgeffects) Y Indications
Local action: IOP decrease, nosis, the|Glaucoma (except N
accommodatiospasm cholinomimetics)

Resorptive action increase othe smooth muscle
tone of the GIT, uterus, gall and urary bladder,
increase ofthe exocrine glancs secretion; reflex
stimulation ofthe respiratory cen# (stimulation of

thecarotid sinuN-ChR)

Atony of the GIT, uterus,
urinary bladder;radiography
of the GIT (except N
cholinomimetics). Asphyaxi:
(N-cholinomimeticsonly)
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Side effects Y Contraindications
BP decreasebradycardia, bron@dspasm Hypotension, bradycardi;
bronchial asthm@BA)
Thephar macol ogi c a lactifigfichoinendimetice di r e ct
Medicines Action Peculiarities
Strength| Duration | Resorptive Local

Acetylcholine + + + - not introduced iv
Carbacholine ++ ++ + +
Pilocarpine + + - + toxic
Aceclydine ++ ++ + +
Cytisine ++ + + - y respirat
Lobeline ++ + + - y PB

The list of medicines

INN, (Trade name) Medicinal form, dosage
Aceclydine Sol.for inj. 0.02%
Acetylcholine Pwd. for inj. 02
CarbacholindCarbachol) Sol. 3%
Cytisine (Cytiton, Tabex) Sol. for inj. 0.15%; tab 0.0015
Lobeline Sol. forinj. 1%
Pilocarpine Sol. 1%
Glossary

Agonist is amedicinethat whilebinding to receptors causesffects similar to
the effectsof the correspondingnediator Atony (atona) is theabsence othe muscle
tone. Intraocular pressure (IOP) is thepressure otheintraocular liquid in the eye
cavity. Hypotension is the BP decreaseGlaucoma is the eye disease its main
featureis the IOP increase The carotid sinus is the sinus ofthe carotid artery.
Myosisis thepupild s ¢ o n Atcommodatiomspasm(myopia)is thevision of
objectslocatednear-by. Endogenous ligandsareendogenussubsanceshatbind to
the receptors or other formationstbé organism.

INDIRECT -ACTING CHOLINOMIMETICS
(Anticholinesterasemedicines)

Anticholinesterase medicines are medicinesthat inhbit acetytholinesterase
enzymeand, thusincreaseheacetylcholineconcentrationn the synaptic cleft.

Classification ofmedicines
Reversible and irreversible*-acting anticholinesterase medicines
Physostigmine | Galanhamine| Neostigmine methylsphate | Armine*

The mechanism of action
Anticholinesterase medicines block (reversibly or irreversibly) the
acetylcholinesterase enzyrit&tleads to increase dfie ACh cortent in the synaptic
cleft and stimulion of the postsynaptic Mand NChR (ACh is a commormediator
for them). While taking these medicines the effects ofthe parasympathetic nerve
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systemprevailandthat s why the effectsof these medicinesaresimilar tothe effects
of ACh and directactingcholinomimetics.

Indications
Glaucoma.Paresis and paralysis tie
-decrease of the IOP, mgis, the|intestine (more often after operatson
accommodatiospasm the abdominal cavityrgang, atony of
-increase ofthe smooth muscletone of | theurinary bladder the uterineinertia
organs
N-cholinomimetic: Myasthenia. Postsymptomsafter polic
-relief of the neurotransmissiohrough| myelitis and d/sfunction of the cerebral
theneuromusculasynapses; circulation, neuris
-improvement of the neuromuscula
conductivity
M- and N- cholinomimetics:

Pharmacodynamics (effects) Y
M -cholinomimetic:

As antidotes in poisoning by non-
depdarizing myorelaxans, M-cholino-
blockers

Side effects
Bronclospasm bradycardia BP | Bronchiis, BA, severe heart diseass
decrease, convulsive reactions bradycardiahypotension, epilepsy

Theghar macol ogi c al -adlifigaloomineefics i ndi r ec

Medicines Action Side
Strength | Duration | Resorptive| Local effects
Galanhamine + ++ + - +
Physostigmine + + + + ++
Neostigmine ++ + + + ++
Armine* +++* +++* - + +++

*- in glaucomaonly.

The list of medicines
INN, (Trade name) Medicinal form, dosage
Sol. 001%
Sol. forinj. 1%
Sol. forinj. 0.05%
Sol forinj. 0.1%

Armine

Galanhamine (Nivalin)

Neostigmine methylsphate (Proserin)
Physostignme (Eserin)

Glossary
Myastheniais the diseasehenthe skeletalmuscle toe is absent partially or
completely Neuritis is theinflammation ofnerves Paralysisis theabsence othe
voluntary movemerst because ofthe muscle innervaon disorder Paresis is
decrease of muscular sensitivity and force due to disorders of neurotransmission.
Poliomyelitis is the acute infectious viral disease accompanied by paresis and
paralysis othe extremities
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ANTICHOLINERGIC MEDICINES (CHOLINOBLOCKE RS,CHOLINERGIC
ANTAGONIST 9)

Anticholinergicmedicinesdblock (hR selectivelybeing competitive antagonist

of the ACh mediator and cholinomimeticéccordingto their action on the receptors
they are divided intd1-cholinoblockersandN-cholinoblockers.

M -cholinoblockers
Classification ofmedicines

Onesof plant origin

Syntheticones

Atropine suphate
Homatropine hydrobromide
Platyphyllin hydrotartrate
Scopolamine hydrochloride

Ipratropium bromide
Methacireiodide
Pirenzepine
Tropicamide

The mechanism éaction
Medicinesof this group block MChR of organgeversibly and selectivelyhus
they stop theimpulse transmissionfrom the postgnglioric parasympathetic nerve

endingsto the internal organscells stipulating the prevalence ofthe sympathetic
innervation effectsAt presentbecause othe M-ChR (M;-Ms) subtypes identification

medicines which act selectively on different MChR subtypes have appeared

Pirerzepire blockingselectively M-ChR of the stomachmucous membrangelongs to

selective M-chdinoblockers

Pharmacodynamics (effects) Y

Indications

The dilation of pupil (mydriasis),
IOPyY, accommodation paralysis

Diagnosis othe eye diseases, inflammato

eyediseases

Inhibition of the exocrine gland:s
secretim, the smooth muscle
relaxation (in caseof the spasm of
organs

BA, peptic ulcer, gastrits, anestasidogy
(the prophylaxis of bronchospagmolics

Tachycardia

_.Bradycardia, prophylaxis dgfeart stoppage

Side effects

Y

Contraindications

Accommodatn paralysis, 0Py,
intestiral peristalsis Z, dry mouth,

tachycardia

Bradycardia,glaucoma,atory of the GIT,

tachycardia

Atropine suphate (alkaloid from the Solanaceae fanplantg is thereference
drug of this group.The effectsof atropine sulhate and similamedicines areopposite

to the effects of cholinomimetics.

Thephar macol ogi c-ehblinoblockecse 0 o f
Medicines Action Peculiarities
Strength| Duration | Re- | Lo- | Spas
sorp | cal | mo
tive lytic
Atropine A (refe | 8days | + + | +++ |Z MhR (of the
Sulphate rence stomach), M-ChR

(of the heart),
ChR (of theeyes)

M_
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Homatropine <A | 15dag*| - + - |Z MChR (of the

hydrobranide eyes)

Scopolamine <A 4 day$ + + ++ | Sedative, hypnotic,

hydrochloride inhibition of motion

sickness

Platyphyllin <A 5hourd | + + | +++ [SedatBPv e,

hydrotatrate

Methacire OA + - | ++++ | Tocolytic

iodide

Ipratropium <A 8 hours*| N + | +++ |Z MhR (of the

bromide bronchi, nose)

Pirerzepine <A 8 + - N |Z MhR (of the
hours** stomach)

Tropicamide <A 3-4 - + - |Z sMhR (of the
hourg eyes)

A action on the ey&* - on the bronchi, ** on the stomach
The list of medicines

INN, (Trade name) Medicinal form, dosage
Atropine suphate Sol. forinj. 0.1%; sol. 1%
Homatropine hydrobromide Sol. 025%
Ipratropium bromide (AtroveanRinatec) Sol. forinhalation 0.025%; aer

0.05%
Methacire iodide Sol. forinj. 0.1%; talh. 0.002
Pirenzepine (Gastrocepine) Sol. forinj. 0.5%; tahh. 0.005
Platyphyllin hydrotartrate Sol. for inj. 02%; tab. 0.005
Scopolamine hydrochloride Sol. forinj. 5%
Tropicamide (Midriagl) Sol. forinj. 0.5%
Glossary

Accommodation paralysis is the vision of objects located at distance
(hyperopia)

N-Cholinoblockers
N-ChR arelocated in the ganglia edhe autonomicnervous systengynapses of
skeletal mustles, adrenal enterehromaffin tissue andthe carotid sinus. N
cholinoblockersaredifferent some of them block NChR in ganglia, otheractin the
skeletal musclesThe famer are called ganglionic blockers which are usedor
stopping theimpulse transission through the autonomic ganglia, the later are
muscle relaxans applied for relaxation aheskeletal muscles

Ganglionic blockersi N-ChBl is
Classification ofmedicines
Tertiary* and quaternary nitrogen -containing compounds
Azamethonium bromiel Dimecoline iodide
Pachicarpine hydroiodide* Hexamethonium benziosudte
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The mechanism of action

Ganglionic blockes aresimilar to ACh by their chemical structurés aresult
of thar competitive antagonisnwith ACh for N-ChR of the sympathetic and
parasympathetic ganglia they bloclketk receptors and interrujbte nervous impulse
trangnission through ganglia. While introducirg ganglionic blockers the
Aphar macol ogi c athe intdreahoegangcxdus. Ganglionio blockers
stoppng the neurotransmissionn ganglia act by the principle oforeaking the
interaction ofthe nervous cemes andthe effectoly orgars, and it resuls in the state
of arelaive rest of the laer.

Pharmacodynamics (effects) Y Indications
Dilation of arterial vessels andhe BP|Hypertension the HC reduction,
decrease tlle postoad on the myocardm | artificial (controlled) hypognsionin
decreass), improvanent of the blood|thesurgery @ the vessels that is th
circulaion and microciralation in the vessel most dangerousby vag bleeding,
of theextremities surgery ofheart and in neurosurge
Dilation of the venous vesselgjecrease g Endarteritis, Raynaud's diseasiee
preload to the myocardim andthe pressue | pulmonary and braiedema
in the pulmonary circulation
Blockade ofthe cardiovascular reflexelsoth| In surgery for decreasinte risk of
pathological (for example in shock, theshock develoment risk
infarction) and compensatorpnes
Decrease ofthe gastric juice secretiof Ulcer of the stomach and

motility and peristalsis o&IT organs duodenum, spastic cakt
Stimulation of the uterine contractions ar Labour induction (Pachicarping
tone hydroiodide)

Side effects Y Contraindications

Tachycadia, orthostatic collapse, atol Myocardal infarction at the acute stag
of intestine andurinary bladder, |IOP | marked hypotengon, atonyof the stomach
increase, dry mdh, dizzinesg and the intestine, glaucoma, pregnan(

(vertigo), general weakness atherosclerosis, thrdmosis
The pharmacol ogical WdAfaceo of
Medicines Effect Peculiarities of
Strenth| Duration administration
Azamethonium bromide + + For cystoscopi in men
Pachicarpine hydroiodide + ++ Increase of uterine ton
Dimealineiodide +++ ++ BP®
Hexamethonium benzoglionate |  ++ + For HC
The list of medicines

INN, (Trade name Medicinal form, dosage
Azamethonium bromide (Pentam)ne Sol. for inj. 5%
Dimelineiodide (Dimeoline) Tal. 0.025

Hexamethonium benzoglionate (Benzohenium) | Tald. 0.25; sol. forinj. 2.5%
Pachicarpine hydroiodide Tal. 0.1; sol. forinj. 3%
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Glossary

Raynaud's diseases spasms of fingers, hands andtfageries which turn pale,
with pain and paresthesiaHypertension is the chronic disease ahe cardiovascular
systemcharacterizé mainlyby the stable increase afie BP. Hypertensive crisis (HC)
Is an acute exacerbatioof hypertensionOrthostatic collapseis an acutedecrease of
the BP when the body positionchangedgrom horizontal to verticabne Postoad is the
powerthatthe heart needs to overcortieetotal peripheralvascularesistancef arteries
to the blood stream Preload is thepressureon the heart valvesn thevenous returrof
bloodto theheart.Endarteritis is thespam of thelower extremityarteries.

MUSCLE RELAXANT S

Muscle relaxants (myorelaxants) or curare-like medicines stop the
impulse$ transnission from the motor (somatic) nerves to the skeletal muscles
causng therelaxation ofthe skeletal muscles.

The forefatherof this groupis consideedto be curargthe arrow poison othe
South-American Indiansit is the mixture of extracts from several species of tropical
plants.

Classification ofmedicines

Depolarizingagents Non-depolarizingagents
Suxamehoniumiodide | Diplacine dichloride Pipeauronium bromide
Tubacurarire chloride

The mechanism of action

By themechanism of actiomuscle relaxantare divided ito:

1. Antidepolarizing (non-depolarizing) agents (pachicurare). Medicines,
which are competitive antagonis to ACh, block N-ChR in the postsynaptic
membraneof the neuromusculasynapse andtop theappearancef the membrane
depolarization and exetion (stimulatory impulsedf the musclefibre.

2. Depolarizing agents(leptocurare). They arechemcally similar to ACh
andthatis why they interactwith N-ChR causinga prdonged depolarization othe
postsynaptic membrane aribus, theydisturbthe transnissian of excitationfrom the
nerve to thanuscle.

Pharmacodynamics

Myorelaxants cause relaxationtbk skeletal muscles in a&ertain sequence. At
first, the paralysis of smalimuscles offace, ne, fingers and toes andpeaking
disordersdevelop Then the muscles of extremities, trunkintercostal muscles,
muscles of Bdomen and, at last, diaphragmstop functioning consistently.But
consciousness and sensitiviaye not disturbed Death canbe causediy hypoxia
(diaphragm and breathingusclesstop working). The recoveryof the muscle toe
occurs in theeverseorder.

I ndications
Multicomponent narcosiqfor stoppng the physiological respiration and
relaxationand performing the controlled ones
Settingof dislocations and reposition bbnefragmentsn fractures.
Relief of convulsions.
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NB! It is necessary to introduceuscle relaxantsnly afterthe intubation ofa
patient andhis transferringto the artificial controlled respiration

Side effects
All non-depolarizing muscle relaxants are histamire liberators (stimulation
of histamine releasg)so they can cause false allergic reactigoseudoallergy)
especially bronabspasm the BP decrease Suxamethonium iodide causs
arrhythmia, apnoea, potassemia #meheart stoppage

Contraindications

Myastheniadiseases of liver and kidneys, shock, early terms of pregnancy and

elderly age.Suxamethonium iodide is contraindicated tahildren in glaucoma,
vertebralfractures anemiacachexia

muscC

Theghar macol ogi cal Afaceo of
Medicines Action It causes BP
Strength | Duration | Bronchospasn Pseude
allergy
Swxamehonium + + - -
iodide
Diplacine ++ ++ + y
dichloride
Tubocurarire +++ +++ + + Z
chloride
Pipecuronium ++++ +++ + + Z
bromide

The list of medicines

Medicinalform, dosage
Sol. forinj. 2%
Pwd. for inj. 0.004

INN, (Tradenamg
Diplacine dichloride
Pipecuronium bromide

Swxamehoniumiodide Sol. for inj. 2%
Tubocurarire chloride Sol. for inj. 1%
Glossary

Apnoeais the absence of respiratory movemerntachexia is themaciation
of the organism.Polarization(the state of regtY depolarization(transnissionof a
ner vous i neolarizaien(returvito the state of reytare the obligatory
sequentiabtates ofthe postsynaptic membranBeposition ignatching ofthebone
fragments.Controlled respirations the artificial respiration withthe help of the
specificequipment.

ADRENERGIC MEDICINES ( ADRENOMIMETICS, ADRENERGIC AGONISTS)

In the adrenergic synaps#®e noradrenaline NA) neurotransmitteandthe
hormone adrenalinare functioning The mainoneis NA.

NA, adrenaline and dofnamine are catecholamines, they have oxygroups
at the 3¢ and 4" position of the aromatic ring.The nactivation of NA and
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adrenalineis peaformed by two enzymes: catecha-methyltransferase (COMT)
and monoamine oxidase (MAOJhese twocatetolaminesinteract with different
receptorsas, ap, by, by, b3 T AR.

Table2
Distribution in organs and effects ahe adrenoreceptorsn case of
stimulation
Location Functions

a-adrenoreceptors b: and b>-adrenoreceptors

Vessels the number| Skin and mucous Skeleal muscles > heat >
of receptos) membranes> kidneys >|lungs > brain > abdomina
abdominal cavity organ cavity organs

> skeletal muscles > lung

> brain Dilation (by)
Constriction
Heart: rate and Increase (by)
contractiity B
Bronchil tone -- Decrea (b.)
Uterus Contraction Relaxation (b>)

There are twaubtype of a:-AR locaed onthe postsynaptic membrana:a and
ais-AR. a1a-AR arelocaedin the smooth muscles dhe prostategland,the urinary
bladdeb servix andthe prostaic part ofthe urethra.When stimulatingthemthetone
of the smooth muscles dhe organs mentionddcreases ais-AR arelocaed inthe
smooth muscles ofhe vascularwall. When stimulaing them thetone of vessels
increasesa>-AR arelocatedon the presyraptic membranand aitside synapses: in
the vasomotor cemé and on thrombocytes The gimulation of a,-AR causes
aggregation of AR, visawesa, decreaseiffhe physiblogal
role of the pr e s y n,@R tisidso inlheir participatdn in the system of the
negativefeedbackthat regulates the relem®f noradrenalin@and the vasculartore.
Thus, when stimulaing (b-AR the release of noradrenaline into a synapse the
excitability of the vasmotor centre decreasét leads to he BP decreaseThe
stimulatoryeffects of catecholamines are mainly connectét thie activation ofa;-
AR (table 2), whereasthe inhibitory effects (excluding the heartoccur with
act i v a4AR. boradrerfalineactivatasainly U-AR andadrenalineactivaesall
types of AR(but strongerb-AR). At presen t ;-AR are also discoveredhey together
wi tAR When stimulakedincreaseheprocesses ajlycogenolysis and lipolysis.

Classification ofmedicines
Ui- adrenomimetics, b1- adrenomimetics*, U, 2, U, b-Db
U- adrenomimetics* b.- adrenomimetics, adrenomimetics
b1+ B adrenomimetics**
Norepinephrine Dobutamine Epinephrine
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Fenoterol
Salbutamol
Isoprenaline **

Phenylephrine
hydrochloride
Xylomethazoline
Oxymethazoline
Tetrizoline Clonidine*

Orciprenaline sythate **

Ephedrine hydrochloride

The mechanism of action

Medicines of this grouptimulate AR

- U- adremmimeticss t i m AR df wesséls;

- - adrenomimetics t i muxAR of the vdsomotor centre and sympathetic

nervefibres;

- by-adreromimeticsstimulateb;-AR of the myocardium;

- bo-adreromimeticss t |

m AR df the bbonchi, uterus and vessels;

- b+ Badreomimetics stimula t ¢ an b,-AR of the myocardium, bronchi,

uterus, vessels;

- U, 2 U, B &dreromimeticsstimula t e, »)U:-, B-AR.
Ephedrine hydrochloride is an indiremttingadrenomimeti¢sympathomimetic)
that suppresses the activity of MAO and COMT and the recaptengptake) of

catecholamines and it leads to the increase ohéueotransmittér s

the ynaptic cleft.

Pharmacodynamics (effes)

Y | ndi

Stimulaion of Ui-AR: the vasoconstrictiv
effect, the BP incr
bl ood ciirtheuvasadonstoiaiion ¢
the skin, subcutaneoustissue mucous
membranes, organs of the abdominal ca
( {AR), but (because of tregimula i 0 -
AR) dilation of vessels (improvement of t
blood circulation) of heart, brain, lung
skeletal muscles

Shock, collapse, hypotension,
conjunctivitis, prolongatin of the
local anestheticsffect

Stimulaion of (b-AR: the hypotensive effect

Essential hypertension
hypertensive crisis

(EH

Stimulaion of b:-AR: the cardiestimulating
effect (the positive inotropic and chronotroj
effecs), the increase of the wggen
consumption by myocardium

Heart stoppagecardiogenic shock
bradyarrhythmia

Stimulation ofb2-AR: the broncholytic effect

BA, chronic asthmatic bronchitis

Stimuldion of b-AR: the tocolytic effeci
(decrease of theterinetone and contractins

Threaened preterm labour

Stmulat i on , o0odnd BAR the
enhancement of glycogenolysis and lipolys

Hypoglycemic coma

Sideeffects Y

Co

Tachycardia, hyperglycemis
hypertension (excludin@lonidine)

Coronarosclerosis, diabetes mellitus,
(excluding Clonidine)
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Adrenomimetics reproduce in organs the same effects, which are observed

when irritating the postgangliamsympathetic nerved.he effect of adremmimetics
on the cardiovasculaystem and the brona@litoneare he most practicit useful

of

The pharmacol ogical #dAfaceo
Medicines Adrenoreceptors Duration
U V3 b1 b, of action
Epinephrine +++ - ++++ +++ +
Ephedrine + - +++ ++ ++-+
Norepinephrine ++++ - + + +
Tetrizoline +++ - - - ++
Clonidine - +++ - - ++
Dobutamine - - +++ - +
Salbutamol - - - 4+ it
Salmeterol - - - ++++ F++++
Terbutaline - - + +++ ++++
Orciprenaline - - + +++ ++++
Isoprenaline - - ++ F++ T+

The list of medicines

INN, (Trade name)

Medicinal form, dosage

Clonidine (Clofelin)

Sol.

for inj. 0.1%; tab 0.00075

Dobutamine (Dobutrex)

Sol.

for inj. 0.5%

Ephedrine hydrochloride

Sol.

for in. 5%; tah. 0.01

line hydrotartrate)

Epinephrine (Adrenaline hydrochloride, Adrer Sol.

for inj.0.1%

Fenoterol (Berotek)

Sol.

0.1%

Isoprenaline (Isadrine, Novodrine)

Sol.

for inj. 1%; tah 0.005

Norepinephrine (Noradrenaline)

Sol.

for inj. 0.2%

Oxymethazoline

Sol.

0.05%

Hypoglycemic comais an acutedecrease of the glucose level in blodthe

Orciprenaline sydhate (Alupent, Asthmopent) | Sol. for inj.0.1%; tal. 0.02
Phenylephrine hydrochloride (Mesaton) Sol. for inj.1%
Salbutamol Sol. for inj.0.1%; tak. 0.002
Tetrizoline (Visin Tizin) Sol. 0.01; 0.05%
Xylomethazoine (Galazoline) Sol. 0.1%

Glossary

increase of glycogenolysis and lipolysigs the increase of disintegration of
carbohydrates and lipids that leads to the increase of the garobéipid level in blood.

ANTI -ADRENERGIC MEDICINES
(ADRENOBLOCKERS AND SYMPATHOLYTICS)

According to the presence of two types AR antiadrenergic medicines

(adrenergic antagonists) f

t his
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(adrendytics) with different pharmacodynamics and the spectrum of application.
Sympatholytics are neselectiveantradrenergic medicines

Anti-adrenergic medicines
I I
Adrendblockers (direct) Sympatholytics idirect)
I I

U+b (hy

Ce
o

[l
.C(

+

¢

by b+ b

S

Uia

&

B

Fig. 2. The classification ofrgi-adrenergienedicines.

U-Adrenoblockers
Classification of medicines

Ui-, »*dddrenoblockers Ui+ & adrenablockers
Tamsulosine Yohimbine* Proroxan Phentolamine
Doxazosine Prazosine Dihydroergotamine  Nicergoline

The mechanism of action
U-Adrenoblockers possess a competitive mechanisiblocking effect
though their structuragimilarity to catecholamines islightly marled. Medicines of
this group bl ock;-ARtahnd hteh e ot essyynmgp tiicc

Pharmacodynamics (effects) Y Indications
Bl ockade 1®mAR intvessels decreases t| EH, endarteritis
sympathetic influence on vessels. As a result | bedsores,
vasodilating and hypotensive effects occur pheochromocytoma

Bl o c k a daeAR detreades the terof the smooth Benign hyperplasia g
muscles of theurethra prostaic part and theurinary|the  prostate (BHP

bladder cervix (adenoma)
Bl o c k a gAR ingpfovesdithe blood supply of smi Ps/chogenic impotency,
pelvis organs and increases potency male climacterium

Side effects Y Contraindications

Orthostatic collapse, hypotensiorn Hypotension, sclerosis of the coronary ¢
brain vessels

The phar macol ogaderdlocked acedo of U

Medicines Z | Duration of Peculiarities of using/
BP action, h pharmacodynamics
Phentolamine ++ 6 Pheochromocytoma, but not E
insulin levely
Proroxan ++ 6 Sedative, hypnotic  antipruritic
effects for motion sickness
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Dihydroergotamine N 6 Migraine

Nicergoline + 6 Spasmolytic effect migraine dis
orders of the cerebral blog
circulation

Prazosine ++ 8 Adenoma, Yy the s

Doxazosine ++ 24 Causes the Aphen
dosed ( c ohypbligigesie )
effect

Tamsulosine N 20 Adenoma (block oftha-AR)

Yohimbine Impotency

b-Adrenoblockers
Classification of mediines

b,-adrenoblockers b;+ B-adrentlockers
Metoprolol  Betaxolol Talinolol Propranolol Oxprenolol Sotalol
Bisoprolol Atenolol

By the duration of the effect the medicines candbaded into short acting
(Propranolol, Metoprolp Oxprenolol), middleacting (Pindolol) andlong-acting
(Sotalol, Atenololones

The mechanism of action
Me di c i n eAR obthedaakk, brbnchi, vessels and other organs. They are
similar to Isoprenaline in their chemical structufie-Adrenoblockes are called
car di os etlbaadréendlaclkersareballednon-cardioselective ones.
Pharmacodynamics (effects) Y Indications
T h e;-AR blockade in the myocardium: thentianginal effect | Ischemic
decrase of the heart rate and contractility resulting in the decreg heart

oxygen consumption by myocardium disease
(angina
pectoris)
The,-AR bl ockade of t he h & athre| Tachyar
antiarrhythmic effect rhythmia

T h e-ARblodkade of the heart (decrease of the heart function) Hypertensio
kidneys (the reniangiotensin system activity decreask) the|n
hypotensive(antihypertensive) effect

Side effects Y Contraindications
Bradycardia, bronchospasmngaospasm| Bradycardia, BA, peripheral blog
hypotension circulation disorders, hypotension

The b.-AR blockade causes the blood vessel constriction (including the
coronary vessels), increase of the bronchiat tovduterinecontractons suppression
of glycogenolysis and decrease of the glucose level in blood.

The phar macol o-gdrendaldckerEf aceo of b
Medicines| Z BhP MS ISM Peculiarities
Metoprolol 6-8 - - Prophylaxis of migraine
Betaxolol 12-24 + - Glaucoma
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Talinolol 24 - Does not cause tharthostatic
collapse

Atenolol 24 - Does not penetrate throug
the BEB

Propranolol 6-8 - Does not cause the orthosta
collapse

Oxprenolol 6-8 + Side effects are lessthan in
propranolol

Sotalol 24 - The marked antarrhythmic
effect

MS is the membranstabilizingeffect ISM is the inner sympathomimetic (less

side effets) activity

b:- adrenoblockersare safer thafi+ >-Bdrenoblockers as they practically

do not cause bronokpasm connected toh g ARfblockade. However, when taking
b;-adrenoblockers for a long period of time, thkeranceto thesanedicinesdevelos
and it oftenleads to the dose increase and the loss of selectivity.

Sympatholytics(indirect-acting anti-adrenergic medicineg
Reserpine and Octadine belong to this group.

The mechanism of action
These medicinesurn off the sympathetic innervation seleely: decreasethe
synthesis andeleaseof a neurotransmitterexhaust the noradrenaline reserve in the

presynaptic membrane.

Pharmacodynamics

Y Indications

Hypotensive effect

| EH

Side effec$

7

Enhancement of the parasympatbetinnervation

(hypersecretion ithe GIT, bronchspasm

Peptic ulcerBA

Thep,harmacol ogi cal

nfaceo of

Medicines| Ma x Z Peculiarities

Reserpine | 8-10day |A weak neuroleptic and sedatiedfecs; it is used in
the initial stage of EH

Octadine 7-8 day |Does not penetrate through the BB cause the
orthostatic colipsejt is used irthe severe form of Ek

The list of medicines

INN, (Trade name)

Medicinal form, dosage

Atenolol

Tabl. 0.01

Betaxolol Locren)

Tabl. 0.001; sol. 0.5%

Bisoprolol (Concor)

Tabl. 0.005

Dihydroergotamine

Tabl. 0.025; sol. for inj1l%

Doxazaine (Cardura)

Tabl. 0.002

Metoprolol (Vasocardine)

Tabl. 0.05; sol. for inj0.1%
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Nicergoline Tabl. 0.005
Oxprenolol Tabl. 0.02
Octadine Tabl. 0.025
Phentolamine Tabl. 0.025
Proroxan(Pyrroxan) Tabl. 0.15; sol. for inj1%
Prazsine (Advesuten) Tabl. 0.005
Propranolol (Anaprilin) Tabl. 0.01; salfor inj. 2.5%
Reserpine Tabl. 0.0001
Sotalol Tabl. 0.08; sol. for inj0.1%
Talinolol (Cordanum) Tabl. 0.05; sol. for inj0.2%
Tamsulozine (Omnic) Caps. 0.0004
Yohimbine hydrochloride Tabl. Q005

Glossary

BHP is a benign hyperplasia (tumour) of the prostate (adenolid). is
the ischemic or coronaryheart disease (stenocard@a angina pectorisand
myocardal infarction). Pheochromocytomais a benign tumour of the adrenal
medullathat causes marked increase of adrenaline secretion and, therefore, the
BP increase.

l1l. PAIN PHARMACOCORRECTORS

Local anesthetics (see above), general anesthetics and analgesics belong to
this group of medicines.

GENERAL ANESTHETICS

Narcosis (in Greeknarkod§s me a n s Anumbnesso) S
consciousness and all types of sengijiare absent, skeletaluscles are relaxed,
reflexes are suppressed. The state of nardosigeneral anesthesiéindication
of anesthetics) consists of 4 successive stagekarnacodynamics of
medicineg: analgesia (shortterm period - the loss of pain sensitivity;
stimulation (operations are notgeformed)i decrease of inhibitoryprocesses,
fluctuation of blood pressurégeart rate breathing frequencysurgical narcosis-
all types of sensitivity and consciousness are absent, the complete myorelaxation;
awakening-r et ur ning of al | organi smoés func

Classification of medicines
Medicines for inhalation narcosis Medicines for norrinhalation narcosis
Ftorotan Nitc oxide Propanidide Ketamine
Enfluran Ether for narcosis Sodium oxybutyrate Sodium thiopental

The mechanism of action
Lipoid, protein, synaptic and other theories of action for anesthetics have been
suggestedThe following changesaused bythese medicines are distinguished while
their acting: disorder of the ions transporthrough the membranes of neurons,
activation of the endogens antinociceptive and GABA&rgic systems, inhibition of
cholin-, dgohamin and serotoninergic processes in the CNS.
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The phar mac ol gegdaratamdstheficcace 0 of

Medicines | Acti- | Going out | Myo- | Stimula- | Narcosis Other effects

vity | from rela- | tion stage| ma-

narcosiss | xation naging

Ftorotan | +++ ++ ++ ° +++ |® of BP, bredting;

+ bradycardia
Enfluran | +++ +++ +++ + ++ | ®of BP, breathing
Nitric + ++++ - +++ +++ | A component of th¢
oxide combined narcosis
Ether for| ++ + ++ +++ ++ | ® of BP, irritates mucou
narcosis membranes
Propani | +++ ++ ++ - - Laryngopasm, thromb-
dide + sis, irritation. A short

termnarcosis

Thiopental| +++ +++ +++ - - Convulsions,

+ laryngospasm
Sodium + ++ ° - Sedative, hypnotic antt
OXY- hypoxiceffects
butyrate
Ketamine | + +++ - - - BP-, hallucinations

convulsions

* - the speed of going out from masis(awakening).
The list of medicines

INN, (Trade name)

Medicinal form, dosage

Enfluran Vial 250 ml
Ether for narcosis Vial 140 ml
Ftorotan Vial 250 ml
Ketamine Sol. forinj. 5%
Nitric oxide Balloon metal.

Propanidide (Sombrevin)

Sol.for inj. 5%

Sodum oxybutyrate

Sol.forinj. 20%

Sodium thiopental

Vial 1.0

Glossary

Antinociceptive systemis the endogesussystem of aalgesia.

system (in Latin noceoi s

ANALGESICS

Analgesics(in Greekanme ans A ne @lgosii D nidba ameddo) ar e
that suppress selectivedlye pain sensitivity. Depending on their chemical structure, the
mechanism of action and pharmacodynamics peculiarities they are divided into
narcotic (big) andnon-narcotic (small) analgesics.

Narcotic analgesics
Pain and analgesia are provided by twadtional systems the nociceptive

n

damageo) t hat peitscei v
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transmgsson, andantinociceptive one that suppresses pain. The initial nociceptive
structures are nociceptorsreceptors, which perceive dhpain stimulation. They
are located in the skin, muscles, mucous membranes, arteries, capsules of joints
and internal organsA pain impulse is transmitted to the central neurons along
afferent nerves with the help of the pain mediators. Opiate recd@&sand their
endogeousligands (igoi s il connecto) also partici
analgesia. OR are located in the presynaptic membranes of neurons, which take
part in the transnsson of nociceptive impulses both in the CNS and tisslibgy
are the sites of membranes with a high sensitivity towards their ligands- (@mdlio
exogemus) and perform the inhibitoryantinociceptive) function. Endogeus
ligands of OR are analgesic neuropeptidesgenalins and endorphins. They bind
to OR andas a result, the output of algogenshe pain mediators (acetylcholine,
substance P, prostaglandins, catecholamines, serotonin, histamine), which take part
in transnissionof nociceptive impulsemto the synaptic cleftis delayed. There
are 5typesoOR: ww)(,me (cappa), 0 (sigma), u
e-receptors is particularly important as they provide analgesia, the sedative effect,
inhibition of the respiratory centre, bradycardiayasis, decrease of the GIT
motility, euphoria ad drug addiction.

Narcotic analgesics, or opioid®A), inhibit or decrease pain, in high doses
they cause sleep and if they are used recurrently, physical and psychological
dependence drug addictiori develop.

Classification of medicines

Natural andsem: Synthetic
Agonists of opioid receptors Agonistsantagonists and
antagonists* of opioid
receptors

Morphine Trimeperidine Pentancine

Codeine Suphentanyl Butorphanol

Omnopone Phentanyl Naloxone *
Ethylmorphine Pyritramide

hydrochloride* Buprenorphine Tramadol

The mechanism of action
The mechanism of the analgesic effect of opioids is stipulated by their action
on OR ad the activation of the endogenaastinociceptive system. As the result of
presynaptic ORstimuldion thereleaseof algogens decreses, and it leads to disorder
of the pain impulsgtransmissn.

Pharmacodynamicgeffects) Y S
Strong and very stng pain caused by traumas (exclud
the craniocerebral trauma, hemorrhagistroke),
myocardial infarction, massive burns, shock, maligr
Analgesic tumours, acute inflammatory processes (peritqr
cholecystitis), colics; insomnia caused by the exces
pain; preventionof the traumatic shock; premedication
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Antitussive (anti| Cough in pneumothorax, lung bleeding; operations or
cough thoracal organs; persistent dry cough
Anti-emetic Stronguncontrolledvomiting of the central genesis, whi

cannot be stopped by other medicinga radiation
sickness, etc.)

Inhibition of the respi
ratory centre

Acute pulmonaryedema (small doses of morphine ca
the rate decrease and the depth increase reétli
movements and it leads to the breath relief)

Stimulation of the
vagus nerve (parasym
pahetic innervatior,
prevails: the increas
of the smooth muscle

Radiographyof the GIT

tone etc)
Stimulation of thg Diagnostic impatance when intoxicated by morphiaad
oculamotor nerve other opioids
(myosis)
Side effects Y Contraind
Drug dependenc| Chronic pain (excluding cancer diseases)
(physical,
psychological),
addiction, abstinence
Inhibition  of  the| Pregnancy, labour, lactation, craniocerebral traum

respiratory centre

hemorrhagicstroke children under 2 years old, patier

over 60 years old

The phar macol oajcoticanblgesiccaceo o
Medicines Analgesia Duration of | Inhibition of | Addiction
action breathing
Morphine (M) | A referencedrug 6 ++ ++
Phentanyl 200 times> M 0.5 ++ ++
Buprenorphing 20-30 times> M 9 ° °
Butorphanol 3-5 times >M 9 + °
Pyritramide 2 times>M 9 ° +
Trimeperidine <M 4 + +
Codeine <M 6 + °
Pentazocine <M 5 ° °
Tramadol <M 9 - °

The list of medicines

INN, (Trade name)

Medicinal form, dosage

Buprenorphine (Bupremen)

Sol.for inj. 0.03%; tabl. 0.0002

Butorphanol (Moradol)

Sol.for inj. 0.2%

Codeine (Codeine phosphate)

Tabl. 0.015

Ethylmorphine hydrochloride (Dionine)

Tabl. 0.015
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Morphine Sol.for inj. 1%; tabl. 0.01
Naloxone Sol.for inj. 0.04%
Omnopone Sol.for inj. 1; 2%
Pentazocine Sol.for inj. 1; 2%
Phentanyl Sol. for inj. 0.005%
Pyritramide (Dipidolor) Sol.for inj. 0.75%
Suphentanyl (Suphentane) Sol.for inj. 0.0005%
Tramadol (Tramal) Sol.for inj. 5%; caps. 0.05
Trimepeidine (Promedol) Sol.for inj. 1; 2%; tabl. 0.025
Glossary

Analgesiais the pain reliefDrug dependence, drug addictionjs a strong
desire for regular taking a medicine with a stable psychological and physical
dependence on it and with the developtmehabstinence after stopping taking it.
Myosis is constriction of pupil. Premedication is the medicinal preparation for
narcosisfor increaseof its effectiveness and decrease of the dose of anesthetics.
Habituation (tolerance) is the decrease of theefapeutic effect after repeated
administration of a medicindcuphoria is the state of the imaginary psychological
well-being, causeless mood improvement, withdrawal from reality; it is the basis of
the psychological dependence to psychotropic medicines.

Non-narcotic analgesics
(Analgesicsantipyretics)

Non-narcotic analgesics (NNA) are medicines with a moderate analgesic effect.
They are different fronOA by the absence of the development of addiction or
habituation, as well as the presence of antipyrand antinflammatory (weak)
effect. Nonsteroidal antrinflammatory drugs (NSAIDs) are close to NNA by their
mechanism of action, their difference is in thiensity ofantrinflammatory effect.

Classification of medicines

With the central Peripheral-acting Spasmoanalgesics
component d (monomedicines* and
action combined ones)

Nephopam Sodium methamble* Baralgetas

Paracetamol Pentalgin Spasmalgon

Ketorolac Citramone
Sedalgin
Tempalgin

The mechanism of action
NNA block cyclaoxygenase (COGgnzyme which leads to the inhibition of
the prostaglandins (PGs) synthesis in the site of inflammation and the CNS, the
decrease of nociceptorsd sensi disorberoz at i
the pain impulses transmissionalong the afferent nerge NNA decrease the
mechanical compression of nociceptors due to theeal@miceffect of medicines.
The pyrogenieffect of PGs towards the thermoregulation centre also des;ethge

40



heat emission

increasaelue to the dilation of the skin vessels amdrease of

swdation and the heat productidaecreasgin the same time

Pharmacodynamic¢ ef f ect s) S Y

Analgesic Acute and chronic pains, which are not dange
to life (toothache, headache, pain in joir
muscular painetc), neuralgia

Antipyretic Fever, AR/D, flu

Side effects

Dyspepsia, ulcerogenic effect | GIT diseases (gastistipepticulcer)

Inhibition  of hemopoiesis Diseases of the bldobo (agranulocytosig

formation of methemoglobin | methemoglobinemia)

Nephre and hepatotoxieffects | Marked renal and liver dysfunctions

The phar mac ol oaapnaccatic anéidesiasc e 0 o f
Medicines | Analgesic | Antipyre- | Anti-inflam- Other
effect tic effect | matory effect | peculiarities/effects

Sodium ++ + °

methamzole | (reference)

Paracetamol + ++ A narrow interval of
the therapeutic action

Ketorolac +++ °

Tempalgin +++ Tranquilizing

Baralgetas +++ Spasmolytic

Spasmalgon ++ ° Spasmolytic

Sedalgin +++ It contains ASA,

Pentalgin Caffeine, Codeine,
Phenobarbital

Citramone +++ ° It contains ASA,
Caffeine,Paracetamol

The list of medicines

INN, (Trade name)

Medicinal form, dosage

Tempalgin, Citramone

Baralgetas Tabl.; supp.; sofforinj. 5 mi
Ketorolac (Ketanov) Tabl. 0.075

Nephopam Tal. 0.03; solfor inj. 2%
Paracetamol (Panadol) Tabl. 0.5

Pentalgin, Sedalgin, Spasmalg( Tabl.

Sodium methanable (Analgin)

Tabl. 0.5; solfor inj. 50%

Glossary

Afferent nerves (sensitive) are peripheral nerves that transmiingulse from
afferentreceptors to the CNRyspepsiais nausea, vomiting, diarrheantipyretic
effectis the decrease of the body temperature in fégogeniceffectis the ability
of pyrogens to increase the body temperatBrestaglandinsare bidogically active
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substances that play a role of mediators and modulators of inflammation, pain, fever.
Ulcerogeniceffectis the ability to cause ulceration of the GIT.

NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

Non-steroidal anti-inflammatory drugs (NSAIDs) are medicines that possess
antrinflammatory, analgesic and antipyregiffects

The synthesis of prostaglandins activates in the site of inflammation under the
action of different damaging factors. It is carried out involving the following
cyclooxygenase mzymes: cyclooxygenask (COG) and cyclooxygenase (COG).
COG: is constitutional, it performs such physiologic functions as: participation in the
synthesis of PGsstabilizing the cellular membrane with the cytoproteceifectin
the GIT and kidneys ral regulation of the thrombocytes functio@OG: is
Ainfl ammatoryo, which controls the synt
PGs are mediators and modulators of inflammation, they activate the production of
other mediators of inflammation (histara, kinins, serotonin, complement, lysomal
enzymes, etc.) and participate in developing the pain syndrome and fever. Under the
action of PGs and other mediators of inflammation vessels dilate, the permeability of
the vascular wall increases, the bloodspia goes into the intgitial area edema
develos, hyperemia appears, nociceptors are sensitized (their sensitivity to algogens
increass).

Classification of medicines

Derivatives of

salicylic acid phenylpropionic and | pyrazolone and

phenylacetic* acids indolacetic acid*
Acetylsalicylic acid (ASA)| Ketoproken Phenylbutazone
Lysin acetylsalicylate Ibuprophen Indomethacin*

Sodium diclofenac *
Oxycams Coxibs Combined and other*

medicines

Meloxycam Celecoxib Reopyrine Sigan
Pyroxycam Rofecoxib Nimesulide

The mechanism of action

According to the mechanism of action NSAIDs are divided into selective
COG, inhibitors (ASA in small doses); neselective COGand COG inhibitors
(ASA, Sodium diclofenac, Indomethacin, Phenylbutazaete.); selectie COG
inhibitors (Meloxycam, Nimesulide); highly selective C@i@hibitors (Celecoxib,
Rofecoxib). The most important chain in the mechanism of action of NSAIDs is
the ability to inhibit COG (COg COG or COG+COG,). The decrease of the
COG activity deceases the synthesis of PGs and other inflammatory mediators.
NSAIDs also decrease the energy supply in the site of inflammation, inhibit
subcortical pain centres, decrease the pyrogenic effect of PGs on the
thermoregulation centre, increase the heat eomnsand decrease the aggregation
of thrombocytes.
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Phar macodynami cs

(effecsts)

Anti-inflammatory

Inflammatory diseases of the connective tis
(collagenoses): rheumatism, systemic lupus erythemat
etc.; arthrites, arthroseosteochondrosis, radiculitis

Analgesic Acute and chronic pain: headache, pain in joints, musculg
pain (myalgia), toothache, algomenorrhea, neuralgjaries
of ligaments, bruisegtc.

Antipyretic ARVI, hyperthermia (fever)

Anti-aggregant

Hypercoagulation syndrome, prophylaxis of postagve
thromboss, trombophlebitis, disorder of the cerebral blood
circulation, IHD, atherosclerosis

Si de

effects

Ulcerogenic effect, dyspepsia

Peptic Ucer, gastrits

Allergic reactions

BA, allergic bronchitis, etc.

Bleedings

Bleedings, thrombocytopenia, hemophilia

The

phar macol ONBAIDs a |
Anti-inflammatory effect

nf aceo

Diclofenac > Pyroxycam

@) |l ndomet hacifan >>

Phenylbutazoa= Ibupropher> Acetylsalicylic acid.
Analgesic effect

Diclofenac > (
Acetylsalicylic acidO P ylbeatazone.

Indomethacin > Pyroxycam >

Ibuprophen > Keti@pro

Antipyretic effect
Diclofenac > Pyroxycam > Indomethacin > lbuprophen > Acetylsalicylic acid =

Phenylbutazone.

Ulcerogenic effect
Indomethacin = Acetylsalicylic acid > PyroxycamPhenylbutazone > Diclofenac

Ibuprophen.

The list of medicires

INN, (Trade name) Medicinal form, dosage
Acetylsalicylic acid (Aspirin) Tabl. 0.5
Celecoxib Caps. 0.2
Ibuprophen (Brufen) Tabl. 0.2
Indomethacin (Methindol) Tabl. 0.05
Ketoprofen (Ketonal) Tabl. 0.2
Lysin acetylsalicylate (Acelysin, Laspal)| Pwd.forinj. 2.0
Meloxycam (Movalis) Tabl. 0.015
Nimesulide (Mesulide, Nimulide, Nimesi Tabl. 0.2
Phenylbutazone (Butadione) Tabl. 0.05
Pyroxycam (Oxycam) Caps. 0.2
Reopyrine Sol.for inj. 5ml
Rofecoxib Tabl. 0.025
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Sigan Tabl . =~ 4
Sodium diclofenac\oltaren, Orthophen)| Tabl. 0.025

Glossary

Antiaggregant effect is decrease of aggregation (adhesion) of thrombocytes.
Arthritis is the inflammatory disease of a jaiirthrosis is the disease of joints
with degeneration of articular cartilage and defation of articular surfaces
Algomenorrhea is painful menstruationHemophilia is inherited decrease of the
blood coagulability.Collagenosesare systemic autoimmune diseases with a diffuse
damageof the connective tissu@steochondrosigs the disease &t characterizes by
a dystrophic process in the bone and cartilaginous tisRagliculitis is the
inflammation of some radicles of the spinal nenRiseumatismis the inflammatory
infectious allergic disease that damages the cardiovascular system,ajihthe
nervous system.Systemic lupus erytlematosus is the chronic systemic
inflammatory autoimmune disease of the connective tissue and vessels.
Thrombophlebitis is inflammation of veins with their simultaneous thrombosis.

V. MEDICINES SUPPRESSING THE CENTRAL NERVOUS
SYSTEM (CNS DEPRESSANTYS)
Neuroleptics, tranquilizers, sedative, hypnotic, anticonvulsant, antiparkinsonic
medicines belong to this group.

NEUROLEPTICS
(ANTIPSYCHOTIC MEDICINES , MAJOR TRANQUILIZER S)

Neuroleptics are psychotropic medioes that are able to reveal the inhibitory
action on the CNS (without consciousnadisturbing: eliminate hallucinations,
delirium and stop the psychomotor excitation (motor and speech).

Classification of medicines

Derivatives of
phenothiazine butyro- thioxanthene,
phenore dibenzodiazepire*,
benzamide**
Chlorpromame Droperidol Chlorprothixene
Levomepromazine Haloperidol Sulpyrid**
Perphenazine hydrochloride Closapine*

Derivatives of phenothiazine, butyropheeoand thioxartene are called
At y p mearaldptics as they lead to developinef druginducedparkinsonismThe
restof neuroleptics cause such complications rather seldom, and that is why they are
called fatypical o (closapine, sulpyrid)

The mechanism of action
The mechanism of actionf ceuroleptics is complex as they disturb the
functions of many neurotransmittersin the CNS blocking different receptors
( d o p h a#R, Me&hR, Hi-histamine receptors and serotosid To-receptors).
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The antipsychotic effect is boundo blocking of the entral dophamine b
receptors locded mainly in the reticular formation (the activating influence on the
brain cortex is eliminated), in the nuclei of midbrain, the limbic system and the
hypothalamus. Not only the antipsychogiffectsof neuroleptics bouwhto inhibition
of the mediator activity of dophamine, but algbeir main side effecti
extrapyramidal disorders, which are similar with the Parkins@n disease
symptoms. A higly selective bindingoDsr ecept or s i1 s charact
neurolepics.

The neuroleptic effect i s stipul at ed by bl-ock a
adrenoreceptors in the asderg part of the reticular formation, the limbic system and
the hypothalamus.

The potentiating effect o f neur ol eptics I S caus
adrenorecegpor s of the braindés reticular forn
The anti-emetic effectis caused bylockade of dophamine ¢pand serotonin
receptors of the medula r ft2 o n @ @ e a ngignals &rdnsmissioh into the

emeticcentre.

The hypothermic effect is the result ofadrene and serotonin receptors
blockade and, therefore, decrease of the activity of the hypoticalam
thermoregulation centres (decrease of the heat production and increase of the heat
emission).

Theantihistaminic effectis causedy H;-histamine recepts blockade

The hypotensive effecti s t h e  radrenoréceptorbldckaddin the
hypothalamus and peripheral vessels.

Pharmacodynamicg ef f ect s) S Y
Antipsychotig neuroleptic Psychosis
Potentiating (for medicines hat| Neuroleptanalgesia, potentiation
suppress the CNS) narcosis
Anti-emetic Uncontrolled vomiting of the centra
genesis

Hypothermic Controlled hypothermia duringarcosis
Antihistaminic Severe itching neurodermatitis
Hypotensive Severdorms ofhypertension

Side effects Y Contraind
Neumleptic syndrome, drugduced p@rkinsonism, Depression,
dyspepsia parkinsonism

The phar macol oaurolepaick ff ace o of
Antipsychoticeffect

Haloperidol > Droperidol > Closapine > Chlorgiixene = Chlopromaine =
Perphenazine hydrochloride = Sulpyrid > Levomepromazine.

Neuroleptic effect
Derivatives of phenothne = butyrophenaom > thioxanhene > Closapine >
Sulpyrid.



Potentiating effect
Haloperidol > Droperidol > Levomepromazine > Chlorprame.

Anti-emeticeffect
Haloperidol > Perphenazine hydrochloride > Droperidol > Sulpyrid >
Chlorpromaine.

Sedativeeffect
Chlorpromame = Levomepromazine = Closapine > Chlorppatne > Perphenazine
hydrochloride = Haloperidol = Droperidol > Sulpyrid.

The list of medicines

INN, (Trade name) Medicinal form, dosage
Chlorpromazine (Aminazine) Sol. for inj. 2.5%; dr. 0.025
Chlorprothixene (Cloxane) Tabl. 0.05
Closapine (Azaleptine) Tabl. 0.025
Droperidol Sol. for inj. 0.25%

Haloperidol Tal. 0.5; solforinj. 0.5%
Levomepromazine (Tisercine) Tal. 0.025
Perphenazine hydrochlorigEtaperame) |Tal. 0.01
Sulpyrid (Eglonyl) Tal. 0.2

Glossary

The antipsychotic effect is eliminationof delirium and hallucinations. The
hypothermic effect is decreaseof the body temperature bellow the norm.
Neuroleptanalgesiais a peculiar form of narcosis (with the partial prese of
consciousnessj)hat is reached byhe combination of neuroleptics and narcotic
analgesics that leads to potentiation of their actidme neuroleptic syndrome is
hyperthermia with the extrapyramidal aadtonomic nervous systedisorders that
can lead to death. Theeuroleptic effecti s t he Awi | | paathea | y s
result of the inhibition of the psiilomotor excitation (motorah s peech) and
initiative. Psychosesre severe diseases of CNS, their ngimptoms arelelirium
and hallucinations.

TRANQUILIZERS (MINOR TRANQUILIZER S, ANXIOLYTICS,
ATARACTICS, ANTIPHOBIC MEDICINES)

Tranquilizers (in Latin tranquillarei s nfiaakoe cal mo) are m
remove selectively fair, anxiety, emotional tensiocreased restlessnemsd are used
mainly in neuroses and thelatedstates.

Classification of medicines

Derivatives of benzodiazepine Derivatives of other chemical group
Diazepam Alprazolam | Hydroxysine
Medazepam Lorazepam
Chlordiazepoxide Gidazepam| Trimetosine

The mechanism of action
They decrease the excitability of subcorticagjionsof the bain (the limbic
system, the thalamus, the reticular formation, the hypothalamus) that are responsible
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for emotional reactions, inhibit the interaction between these structures amdithe

cortex.

Benzodiazepinesstimulate mainly beraiazepine receptorand that leads to
activation of GABAreceptors and intensification of the inhibitofynctions of

GABA.
Pharmacodynamic¢ ef f ect s) S
Anxiolytic Neuroses, mild psychoses
Hypnotic Insomnia (especially caused by negaiemotions)
Sedative Neurogenic diseases

Anticonvulsant

Convulsions (epilepsy)

Potentiating

Premedication

Si de

effects

addrtion

Drowsinessweaknessdisordes of
attentionand locomotiontolerance

increase of d

Activities that require rapid psychomotor
reactions, longerm courses of treatment,

0Ses

Medazepam,

Gi dazepa

med Tr i ameqoish nereas
cause less inhibitioaf CNSthan other medicines, therefore, they can be used in day

time.
The phar macol tapquidizars Af aceo
- Tranquili - | Addiction /
Medicines : SE Other effects
zing effect | tolerance
Diazepam +++ +/+ ++ | Anticonvulsant, hypnotic,
Chlordiaze ++ +/+ + sedative, spasmolytic
poxide (diazepam), vegetostabilizing
myorelaxant, potentiating
(diazepan, chlordiazepoxide)
Lorazepam +++ +/+* + Accumulation, anticonvulsant
hypnotic
Alprazolam +++ + Anticonvulsant, antidepressar
Gidazepam ++ ° Anticonvulsant, potentiating,
stimulating
Hydroxysine + + Analgesic, myorelxant, anti
emetic

SET side effect* 1 in the longterm administration

The list of medicine

S

INN, (Trade name) Medicinal form, dosage
Alprazolam (Xanax) Tabl. 0.001
Chlordiazepoxide (Chlozepide, Elenium) | Tabl. 0.01
Diazepam (Relanium, Sibazone) Tabl.0.005; sol. for inj. 0.5%
Gidazepam Tabl. 0.05
Hydroxysine (Atarax) Tabl. 0.01
Lorazepam (Merlit) Tabl. 0.001
Medazepam (Mezapam, Rudotel) Tabl. 0.01
Trimetosine (Trioxasine) Tabl. 0.3

47



Glossary

Anxiolytic (psychosedative, tranquilizing) effect ishibition of the feeling of
anxiety, fear,restlessnessjncertainty; decrease of psychic tension and emotional
excitation.GABA i s-aminobutyric acid, one of the main inhibitory mediatof the
CNS. Neurosisis the disease of the CNS (curable) that is charactebyefar,
anxiety, increasecdexcitability and irritability. Neurogenic diseasesre diseases
provoked by the psyboenotional stress peptic ulcer, hypertension, IHD).
Premedicationis the medicinal preparation of a patient to narcosis with the aim to
increase its effectiveness ateicreas¢he dose ofjeneral anesthetics

SEDATIVE MEDICINES
Sedative medicineqin Latin sedatioi s fical mi ngo) are mec
moderate sedative effect as a result of decrease of the CNS excitability and its
reactivity to different stimuli.
Classification of medicines
Medicines of the plant origin Bromides* and combined medicines
Persen Valerian extract| Sodium bromide * Corvalol
Motherwort herldincture Novo-passit | Valocormide
The mechanism of action
They increase of the inhibitory processes in the CNS and decrease of the
excitability of the reticular formation and thoeain cortex.

Pharmacodynamicg ef f ect s) S Y
Sedative Mild form of neuroses, increased irritability, neurogenic diseases
(hypertentionpepticulcer,angina pectoris
Potentiating| Intensification of effectef CNSdepressants
Side effects Y Contraind
Decrease of the mental and physical| Activitiesthat require rapid psychomotor
activity, feeling of fatigue, drowsiness reactions
The peculiarity of sedative medicines is tba toxicity (lack of serious side
effecty; it allows using them widely in the ambulatory practice, especially while
treating aged patients.

However, if they are used for a long time, bromooataining medicinesause
bromismthat is characterized bsuch symptoms agrowsinessgeneral inhibition
memory impairment apathy, decrease of potency, lacrimation, cough, rhinitis,
appearance of rash on the skin. The treatment of bromism is the follstapgpage
of drug administration immediatelyysingof a great amount of sodium chloride (up
to 20 ga day) and abundant drinking.

The phar macol ceglatveaedicicEace o of

Medicines . Effects . Composition/other effects
Sedative| Spasmolytic
Sodium +++ Anticonvulsant
bromide
Motherwort + °
herbtincture
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Medicines containing valerian:

Valerian + + Spasmolytic

extract

Persen + + Mint, Melissa

Corvalol ++ + Phenobarbital, mint ol

Valocormide + + Sodium bromide, Convallaria
BelladonnaMenthol

Novo-passit +++ + Guaphenesine, extracts of Crataeg
Humulus, Hypericum, Melissq
Passiflora, Sabucus

The list of medicines
INN, (Trade name) Medicinal form, dosage

Corvalol (Valaordin) Sol.25 ml

Motherwort herlincture Tinct. 30 ml

Novo-passit Sol.100ml

Persen Tabl.

Sodium bromide Sol. 3%

Valerian extract (Valeran) Tabl. 0.02

Valocormice Sol. 30 ml

Glossary
Sedative effect is the soothingeffect decrease oexcitability and irritability,
conflictebility, nervous tension.

HYPNOTIC MEDICINES

Disorders of sleegr{somnia,somnipathies, hyposomnia) are one of the frequently
met states agared both independently (the primary insomnia) and in different somatic
and psychidiseasefthe secondary insomnia).

There are three forms mlsomniaghat are stipulated by:

1) Disorder of the process of falling asleep (more than 40 min) (it is elblsemre
frequently in young people with neurasthenia and overwork).

2) Frequent night awakening (more than 3 times a night).

3) Insufficient duration of a night sleep (less than 6 hotliftg)ugh the process of
falling asleep is not disturbed a person wakesn 25 hours and cannot fall sleep any
more (fithe sl eep of an ol d mano) .

If disorders of sleep are repeated more than 3 times a week, it should be corrected
pharmacologically as insomnia (disorder of the physiological rhythm in work of the CNS)
leads b overexcitation, fatigue, exhaustion of the brain, and therefore, to different forms of
neurogenidisorders

Hypnotic medicines(hypnotics) are medicines thate ableo restore the process
of falling asleep, duration and depth of sleep if these gsesare disturbed.

Classification of medicines

Derivatives of Derivatives of cyclopyrrolone, Combined medicines
benzodiazepine, imidazopyridine*,
barbituric acid* methylbutamide**
Nitrozepam Zopiclone Reladorm
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| Phenobarbital | Zolpidem*  Bromisowal ** | (cyclobarbital+diazepam)|

The mechanism of action
They inhibit polysynapticregions in the brain; reduce the activating
impulsation of the reticular formation on theain cortex; intensify thdunction of a
natural inhibitory mediator GABA. The dguinteraction with benzodiazepine and
barbituric receptors | efundionaptpysthemain mle r e a :
in the mechanism of action of benzodiazepine and barbituric acid derivatives.

Pharmacodynamicg ef f ect s) ications Y
Hypnotic Disordes of sleep
Potentiating Intensification of theeffects ofCNSdepressants
Sedative (low doses) Mild neuroses, neurotic syndrome
Side effects
Apathy, drowsiness, Activitiesthat require the rapid psychomotor reactig
weakness
The phar macol bypnotcankdiciiesEace o of
I5 Effective in | o o Syndrome c @
= | disorderof | = @ 2 e
g o8 © o 2
Medicines S| o § 8-§ g % 55| & c;u g g g
2 |52 95| 32| §8  £8| 3 | ©°9
n | T S| A° © < o
Phendarbital| 8-10 + + +++ | +++ |+t ++ ++/+
Cyclobarbital | 4 + +++ ++ +++ + ++/+
Nitrazgpam 6-8 + + ++ ++ ++ ° +/+
Zolpidem 6 + + + ° +/-
Zopiclone 8 + + ° ° °
Bromisoval 5-7 + ° ++ + + +/+
Reladorm 8 + + + ++ +++ + ++/+

Besides the hypnoticeffect benzodiazepinederivatives have also the
anticonvulant, anxiolytic and myorelaxant effects, and derivatives of barbituric acid
reveal the anticonvudst effect

Most of hypnotic medicines cause disorders of theepsl structure, the
syndr ome s (postj a citaif ot neor, Areturno, Awi t hdr
dependenceplerance accumulation (especially barbiturates). present one ofhie
best hypnotic medicines, close to ideal, are Zopiclone and Zolpidem.

The list of medicines

INN, (Trade name) Medicinal form, dosage
Bromisoval (Bromural) Tabl. 0.3
Nitrazepam (Radedorm) Tabl. 0.01
Phenobarbital (Luminal) Tabl. 0.3; sol. for inj. 5%
Reladorm (cyclobarbital+diazepam) Tabl.
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Zolpidem (Ivadal) Tabl. 0.01
Zopiclone (Imovan) Tabl. 0.0075

Glossary

Disorder of the sleep structureis the change of the ratio between phases
of the fast sleep and slewaved sleepThe syndrome of return is a torturing
insomnia, nightmares, frequent waking up appearing after dingnastration of
medicines, especially barbiturates, is stopp&te withdrawal syndrome is
insomnia and discomfort developing as the result of the abrupt discontinuation of
the drug administration, as a rule, on the background of the drug addiction
formed The syndrome of after actionis the feeling of apathy, drowsiness after
waking up.

ANTICONVULSANTS
Anticonvulsant medicinesdecrease or stop convulsions in pathological states
of the organism.

Classification of medicines

Benzodiazepines Valproates Barbiturates
Diazepam Valproic acid Benzobarbital
Clonazepam Phenobarbital

Succinimides Iminostilbens Others
Ethosuccimide Carbamazepine Tolperizone

The mechanism of action
They inhibit and limit the pathological activity of neurons in the
epileptogens sites of motor zonesn subcorticalregionsof thebrain.

Pharmacodynamicg ef f ect s) Indications Y
Anticonvulsant | Convulsions of different origin (epilepsygcraniocerebra
effect traumastumours of the CNS, meningitis)

Side effects
CNS nhibition, mental onfusion,| Activities that require attentigrdepression
drowsiness, depression, tolerang

The principles of correct usage ® anticonvulsants:

-if possible, do not apply one medicine, choose the required combination of
medicines individually;

-the dose of medicine should be increased gradually;

-estimate the drug effectiveness in some weeks of treatment (a number of
attacks should be decreased by 50%);

-if necessary, a gradual substitution of one medicine (decreasing its dose)
by anotherone (increasingts dose) should be done

-carry out the continuous therapgt¢ppage ofthe medicineusageis
possible only in 46 years in the absence of pathological changes on the
encephalogram)
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The phar macol amidonvasantsif ace o of

Medicines Convul§|ve Epileptic SE Other effects
attacks: g/s| status
Benzobarbital +/- ++ |Sedative, hypnotic
Phenobarbital +/- + ++
Diazepam -/- + +++ | Tranquilizing, sedative,
Clonazepam +/+ + ++ | hypndic
Carbamazeping +/- ++ | Antidepressant, normothymi
antipsychotic, aalgesc

Valproic acid +/+ + | Anxiolytic
Ethosuccimide +/+ + | Analgesic

gis for greatsis for smallattacks SE is side effect
The list of medicines

INN, (Trade name) Medicinal form, dosage
Benzobarbital (Benzonal) Tah. 0.1
Carbamazepine (Tegmf Phinlepsine) | Tabl. 0.2
Clonazepam (Anthelepsine) Tabl. 0.001
Diazepam (Relanium, Sibazone) Tal. 0.005; salforinj. 0.5%
Ethosuccimide (Suxilep) Caps. 0.25
Phenobarbital (Luminal) Tal. 0.1; solforinj. 5%
Valproic acid (Convulex) Tabl. 0.2

Glossary

Motor zones are sits of the cortex and subcortex, which are responsible for
t he or gani s moEpilepsyastasevereactronic diseasg manifested in the
form of great and small epileptic attackseizures) that can be accompanied by
mertal, motor andautonomic nervous system disordef® epileptogenic siteis a
group of neurons in the CNS thiat abnormallyactive and generatempulses for
skeletal muscles.

MEDICINES FOR PARKINSONISM TREATMENT
Antiparkinsonian medicines are medicinesisedfor treatmenthe Parkinsois
disease and the syndrome of parkinsonism including-ishaigced parkinsonism.

Classification of medicines

Anticholinergic Dophaminergic ones Antiglutamatergic ones
(cholinolytic) ones
Trihexiphenydil Levodopa Sel@gne Nacom | Amantadine

The mechanism of action
The mechanism of action ahis group is based on modern data about
pathogenesis of the Parkinssmlisease. It is known thatithdisease disturbs the
balance otwo neurdransmittes in the CNS: theraount of dophamine decreases and
the content of acglcholine increases. Antiparkiosian medicines restore the balance
between dophaminergic and cholinergic systems of the brain.
By the mechanism of their action medicines are divided into:
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I. Anticholinergic (they block central Mcholinoreceptors decreasing the
effect of acetylcholine in the CNS and periphery).

II.  Dophaminergic (substitute theleficiency of dophamine in the CNS).

lll.  Antiglutamatergic (decrease the stimulating effect of glutamate neurons
in the CNSthat develops on the background of dophaminergic system insufficiency).

Pharmacodynamicg ef f ect s) S Y
Antiparkinsonian effect | Parkinsons disease, syndrome of parkinsonis
Side effects aindications

Anticholinergic: tachycardia, increase P, | Tachycardia, glaucoma
paralysis of accommodation, dry mouth
Dophamnergic:  hypotension, arrhythmij Disorders of the cardiac activit
development of psychoses psychoses
Antiglutamatergic: conwisions, hypotension | Epilepsy, hypotension

All medicines should beised with shorterm intervals (42 days per week) to
prevent the appearance of tolerance

The phar mac ol ongparkissbniariniediggheso of a

hélier)\ils_ Antiparkinsonian effect| SE Other peculiarities
Levo- +++ ++ | Dophamine predecessor, penetra
dopa (fha gol den through the BBB . A Aof f
theantiparkinsonian phenomenon is characteristic (change
therapy the wellbeing and immobile states)
Nacom ++ + | Composition:  levodopa, carbidoj
(shortterm) (dopha-decarboxiaseenzymeinhibitor).
The effect is rapid with the less toxicity
Sele ++ + | Antidepresant It should be combine
giline with nacom or levodopa
Trihe- ++ ++ | Cholinolytic
xiphe-
nydil
Aman + + | Antiviral effect, tolerance
tadine
The list of medicines
INN, (Trade name) Medicinal form, dosage
Amantadine (Midantan) Tad. 0.1
Levodopa (Levopa) Tad. 0.5
Nacom (Levodopa@arbidopa) Tal.
Selegiline (Umex) Tad. 0.005
Trihexiphenydil (Parkopan, Cyclofjo |Tal. 0.005
Glossary

The Parkinson's diseaseis the chronic disease of the CNS manifested by
rigidity of muscles, tremor of hands and head, as well as increased salivation,
perspiration, sebaceous face, irritability and the feeling of weedbapha-
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decarboxylaseis an enzyme thatestroysdophamineThe antiparkinsonian effect

is removal of the symptoms of the Parkinsbrlisease and the syndrome of
parkinsonism.Rigidity is the increase of the muscular ¢orfhe syndrome of
parkinsonism is the secoraly disorder of the CNS functions (with the similar
symptoms of the Parkins@disease) that can be the result of the CNS infegtice

of antipsychoticsatherosclerosis of the brain vessels and the trauma of the head.
Tremor is constant and involuntashivering.

V. MEDICINES STIMULAT ING THE CENTRAL NERVOUS
SYSTEM (CNS STIMULANTYS)

Thesemedicines increase excitability and restore the CNS functiorenwh
they aresuppressd, increase mental and physical acyiviimprove mood and
health. Life, capacityf work (productivity) and longevity of a human depeisctn
these medicines.

CNS stimulants are divided into analeptics, psyahotor stimulants,
antidepressants, nootropic medicines, adaptogens.

ANALEPTICS

Analeptics (in Greekanalepticosme ans fyr,eaocewdrvi ngo) a
stimulating inhibited vitally important centres of the medwltdongata(respiratory
and vasomotor ones) due to decrease of the excitability threshold of these centres.
These arenedicinesof the emergency.

Medicines
Caffeinesodium benzoate  Bemegride Ethimizole  Camphor
Nicethamide Cytisine Carbonic acid
Sulphocamphocaine

The mechanism of action

Direct-acting analeptics stimulate the respiratory and vasomotor centres
directly (Caffeine, Bemegride, Ethimize)l

Reflex-acting analepticsprovide the reflex stimulain of the respiratory centre
via chemoreceptors of the carotid sinus (Cytizine).

Mixed-acting analeptics provide the reflex action through the chemoreceptors
of vesselstogether with the direct action on the vitally imf@ot centres of the
medulla oblongata (NethamideCamphor,Carbonic acid).

Pharmacodynamicgeffects) Y Indications
Analeptic: the stimulatin of the| Asphyxia, shock, collapsegeflex stopage of
respiratory and vasomotor centr¢ breathing in trauma, etc.

Cardiostimulating Acute heart failure acute and chronic disorde
of the bbod circulation
AAwenkngo Acute poisoning by CNS depressants

hypnotics and general anesthetis, alcohol,
narcotic analgesics
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Side effects Y Contraindications
Stimulation of the CNS, insomnii Psychoss, insomnia,essential hypertensio
hypertension, convulsions predispositiorto convulsions
The phar macobfamleptcal #fAf aceo
Stimulation Effects
Vo) +—
-~ So| 8
Medicines RCH** |VMC | 3 S E Other effects
< - S
{ e O
Caffeine +/- + + ++ | As analeptic it is weaker thg
bemegrict and ncethamide
Bemegride ++++/- ++ ++++ | ++++ | It is effective in intoxication
with OA and barbiturates
Nicethamide | ++/++ | +++ + ++ | Antipellagric
Sulphocam ++/+ ++ ++ ++ | Itis strongerthan camphor, ca
phocaine be introduced i/v
Ethimizole ++++/- ° ° Spasmolytic, antinflammao-
ry, anttallergic, nootropic
Camphor +/+ + + + | Locally: irritative, antiinflam-
matory, antiseptic.
Resoptively: cardiostimulating
Cytisine -[++ ++ If there is no effect in 8 min,
Carbonic acid| ++++/++ it means that cyine and
carbonicacid do not act

RC is a respiratory centre ¢direct, ** - reflex action);VMC is a vasomotor

centre,OA are narcotic analges.

The list of medicines

INN, (Trade name) Medicinal form, dosage
Bemegride Sol. forinj. 0.5%
Caffeine sodium benzoate Sol. for inj. 10%, 20%
Camphor Sol.for inj. 20%
Carbonic acid Balloon
Cytisine Sol. for inj. 0.15%
Ethimizole Sol. for inj. 1.5%
Nicethamide (Cordiamine) Sol.for inj. 25%
Sulphocamphocaine Sol.for inj. 10%

Glossary

Asphyxia is aseveredisorder of breathingdypotensionis the decrease of the
blood pressureCollapseis a rapidstrongdecreasef the blood pressurédwakening
effectis the return of consciousness, recovery of the inhibited functions of the heart
and lungsvhenusing high doses of analepticShockis the acute severe pathological
process with theacute disorders of the CNS functions, blood circulation and
breathing.



PSYCHOMOTOR STIMULAN TS
(PSYCHOSTIMULANTS, PSYCHOTONIC MEDICINES )

Psychanotor stimulants (psycheme ans fAsoul 0) ar ese med
mental and physical activit

Classification of medicines

Derivatives of
xanthine phenylalkylamines sydnonimines
Caffeine sodium | Amphetamine sulphat| Mesocarb
benzoate Feprosidnine hydrochloride

The mechanism of action
They increase and regulate the excitation processes lomdimecortex, promote
release of catecholamines (noradrenaline antiaome) in the CNS.

Pharmacodynamicg ef f ect s) Indications

Psychostimulating: iereaseof mental| To increas mental and physical activitgf

(cognitive functions) and physicd healthy people in the extreme conditions

activity

AAwenkng o, anal ep|Poisoning bygeneral anestheticsparcotic
analgesics andypnoticmedicines

Elimination ofdrowsiness Pathologic drowsiness

Thymoleptic (mprovement ol Psychic depression (neuroses, depres:

depressed mood in patients) alcoholism)

Side effects Y Cont r

Insomnia, increasedexcitability | Insomnia, increased excitement, essel
and irritability, hypertension| hypertension, atherosclerosis, diseases of
tachycardia cardiovascular system
NB! The usag®f psydiomotor stimulants is contraindicated in the second half
of the day, before going to bed and for aged people.

The phar mac o bfpsgchanaadr stiniufardgsc e 0

Medicines | =BP | Thymoleptic Other peculiarities
Caffeine ++ It is not presdbed to children under
sodium years old. It potentiates theffect of OA;
benzate stimulates the gastric juice secretion;

the cardiostimulating and ardggregat
effect, causes NnNcentr s

circulation
Amphetaming +++ +++ It is a poweril stimulant of the CNS
sulphate (Aaenakgo amine) . I

euphoria, motor excitatiorgddiction It is
an indirectacting adrenomimetic (dilate
bronchi, pupils, etc.)

Mesocarb + ++ It is less dangerous than amphetam
there is no euphoria andxaitation;
moderate tachycardia
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Feprosidnine| + + Moderate antidepreaat and cholinolytic
hydrochloride effect it is weaker than mesocarb

The list of medicines

INN, (Trade name) Medicinal form, dosage
Amphetamine sulphate Tal. 0.01
Caffeine sodiunenzate Sol. forinj. 20%
Feprosidnine hydrochloride Tabl. 0.005
Mesocarb Tal. 0.005
Glossary

Cognitive functions are higher cognitive functions including the stock of
knowledge and words, ability to abstract thinking, calculation and reproductitat of
and volumetric objects.

ANTIDEPRESSANTS

Depression is characterized by the following basytnptoms depressive,
dreary, worried mood, psychic and motor inhibition. These features are often
accompanied by insomnia, sexual disorders, low voicegdsed eftiency of work.
Disorder of neurotransmitters functions the brain, namely thdunctions of
serotonin (it has the leading part), noradrenaline antiadojme in less extent, is the
basis of pathogenesis of depressive states. Serotonin is kadvennieurtransmitter
of a good mood: it improe mo o d , stimul ates the brai
part in regulation of appetied ecr eas e s tatwa,k eion ctylce el s li
behaviar. Noradrenaline provides psychostimulatingffect participates in
supporting of awaken state, in forminfcognitive, adaptation reactions. Dh@mine
provides the regulation of the motor activity and spatial orientation and it participates
in the formation of memory.

Antidepressants (thymoleptics)are sychotropicmedicines which remove
mainly the depressive mood or depression, they can stimulate the interest to life,
activity and optimism.

Antidepressants are classified by their ability to affect the meursmitters
functions and metabolism

Classifcation of medicines

The ISt generation (nonselective ones)
Irreversible-acting Inhibitors of the Inhibitors of the receptor
MAO inhibitors monoaminese-uptake action, plant origin one$
Nialamide Amitriptyline Mianserire
Imipramine Doxepine Hypericine*
The 11" generation (selective ones)
Reversibleacting Inhibitors of the
MAOQ inhibitors serotoninre-uptake
Pyrazidol Paroxetine Fluoxetine Sertraline
Thelll"gener ati on (medileidnastwion
Venlafaxin Milnaciprane
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The mechanism of action
The common mechanism of action for all antidepressants is the increase of
monoaminesd acti vi t ydoghammne) shdtrealimes bue toghe s
inhibition of monoamineoxydase (MA@nzyme inhibition of the monoamineie-
uptake and intensification of neurotransmittersrelease from the rpsynaptic
membranes.

Pharmacodynamicgeffects) Y Indications
Antidepresant  (removal of Depression and apressive states
melancholy and  depressig schizophreniastroke tumours, postraumatic
worsening of memory, weakneg states, alcoholism, senile psychosis, ma
low speech, absence of emotio| depressive  and  climacteric  psychof
slowing down of movements) atherosclerosis

Side effects Y
Headache, dry mouth, dizzine{ The states requiring quick psychic and phys
drowsiness, decrease of atien | reactions; disorder of the cerebral bloo

and efficiency of work circulation
Hepatotoxicity, nephrotoxicity Diseases of kidneys and liver, pregnar
nausea, vomiting lactation

NB! The simultaneasi use ofMAO inhibitors with food products, which are
rich in thyramine (cheese, cream, smoked food, coffee, beer, red wine, chocolate),
| eads to the appearance of the Acheesedc

The phar mac o bfagidegresdantsif ac e 0

Effects
(@)]
=
o ©
= = (&)
- ) = > = g, Other
Medicines S S = o 5 N
2 o S < 2 effects/peculiarities
S| 2 3 o c
< o < ©
0
o
Amitriptyline | +++ +++ +++ ++ | Antihistamiric, analgesic,
Imipramine | +++ | ++ +++ + | decrease of libido
Mianserine ++ ++ ° + | Antihistaminic,hypnotic
antiulcer
Doxepine ++ +++ ++ ++ | Antihistaminic, analgesic,
spasmolytic,
anticonvulsant
Pyrazidol ++ + ° Nootropic
Sertraline ++ ++ ++ | Treatment of severe
depressions. It causes
sexual disorders
Nialamide ++ ++ + Marked side effects
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Milnaciprane| ++ +

Paroxetine ++

It is astrongselective
inhibitor of theserotonin
reuptake

The list of medicines

INN, (Trade name)

Medicinal form, dosage

Amitriptyline

Tald. 0.075

Doxepine (Spectra) Caps. 0.025
Fluoxetine (Prozak) Tabl.0.02
Hypericine (Depm) Tabl. 0.06
Imipramine (Melipramine) Tabl. 0.075
Mianserine (Lerivon) Tal. 0.01
Milnaciprane Cars. 0.025
Nialamide (Nuredal) Tal. 0.025
Paroxetine (Paxyl) Tabl. 0.02
Pyrazidol (Pyrlindol) Tabl. 0.025
Sertraline (Zoloft) Tabl. 0.05
Venlafaxine Tabl. 0.075
Glossary

The Ncheeseds the yincrdaseo of eblood pressutgp to the
hyperensive crisis. Schizophrenia (syn. the Bleulers disease) is the chronic
progressive psychosis.

NOOTROPIC MEDICINES
Nootropic medicines(noosme a ns i mh in Kthrapgsjd s ffinityad )

are medicines that I mprove the ment al é
damaging factors.
Medicines
GABA Pyritynol Fenibue
Calcium gopatenate Pyracetam

The mechanism of action

Most nootropic agents are similao GABA by their structure and the
principle of action, and that is why they are called GARAgic medicins.
GABA is not only the endogenoushibitory mediata of the CNS, but it also
takes part in metabolic processes in the brainncreass energy and plastic
processes in the CNS (increasing the biosynthesis of RNA, DNA, proteins,
respiratory activity of brai nods. Theses s u ¢
medi cines promote the increase of the
of the blood supply in the brain and the easier elimination of toxic metabolic
producs from the brain. All the phenomena mentioned leadhi® enhancement
ofthebran 6s functi ons.
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Pharmacodynamics(effecty Y | n

Nootropic effect (improgment of | Craniocerebral traumasstroke mental
memory, speech, learning; increasf| retardation inchildren, senile dementi
t he brainds
intoxication, decrease of dizzines atherosclerosis, encephalopathy
headache, drowsiness, apathy

r e si {disordes of memory, attention, speec

Si de

effects

Insomnia, irritability, nausea | Disordes of sleep, neurosis, pregnancy

The phar maa o éfagtropianiedidinés
Effects
. © 4 o 2 -
Medicines | 5§ £ | © Other peculiarities
278 8

Pyracetam + The reference medicine. The stressprotec

adaptogenic effects. It increases th#ect of antr

anginal medicines
Pyritynol ++ + | Antidepresant antirashenic
Calcium + + | Anticonvulsant, analgesic; it has a low toxicity,
gopantenate increases the action of barbiturates and anticonvuls
GABA + Hypotensive, anticonvulsant effects
Fenibue + | Tranquilizing and antigiagric effect, it potentiates the

effectof CNSdepressants

The list of medicines
INN, (Trade name) Medicinal form, dosage
Calcium gopantenate (Pantogam) Tabl. 0.02
Fenibue Tabl. 0.25
GABA (Aminalon, Gammalon) Tabl. 0.25
Pyracetam (Nootropil) Tabl. 0.2
Pyritinol (Encghabol) Tabl. 0.2
Glossary

Stroke is the acute disorder of the blood circulation in brain or in spinal cord

resulting inthe dsordersof the CNS functions.

ADAPTOGENS

Adaptogens are medicines of plant and animal origin that have géeeral

tonic acton on the CNS functions, the endocrine system and metabolism. They
l ncrease o0organi s mo s urable snvirenmantak factors. orhede h e

medicines promote the changes in the organism, thanks to themmpis dxbtter to

changing conditions of thenvironment and that is why these medicines are called

adaptogens. Unlike otheZNS stimulants adaptogens do not have stienulating
effect with their firstadministration.
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Classification of medicines

Medicines d plant origin Medicines d animal and
synthetic* origin
Ginseng root tincture Schizandra tincture| Pantocrine
Aralia tincture Leuzea extract Citrullin*
Eleutherococcus extract  Toniphyt

The mechanism of action
They stimulate noispecific resistancef the body, the synthesis of RNA and
proteins in cells, improve the agevery processes and the activity of energy
metabolismenzymes, reduce the catabolism of carbohydrates, proteins, fatgylead
t o t he Afeconomi zati ono of dapétbrmato dlei s m
unfavourable conditions.

Pharmacodynamics(effects) Y | nd
Adaptogenic effect: improvement | Increase of the work efficiency of healt
the mentd, physicalactivity and the people working in  unusual climat
Or g an iresistabc®to a greal conditions (the North, tropigsetc); with
number of negative facto| static, functional (hearing, vision, etc,)
(exhausting physicakork, hypoxia | dynamic  loadings; in sportsmen, elde
infectiors, etc.); stimuléion of the| people. Prophylaxis of infectid and non
cardiovascular  system.  Unlik infectious diseases, as well in the period
psychanotor stimulantsthe effects| reconvalescence. The treatment ofhasic

of adaptogens reveal slow states, neuroses, hyposemn, increasel
drowsiness
Side effects Y Contraindications
Stimulation of the CNS The increased excitability of the CNS, neuros
insomnia, hypertension insomnia, hypertension

NB! To avoid the disturbance of sleep adggtes should not be admiresed
in the evening.

The phar macobfadaptogens A f ac e o
Medicines Peculiarities
Ginseng root tincture | ®the cholesterol level; a substittitéi Bi o gi ns e
Aralia root tincture Antihypoxic effect
Eleuterococcus extrag A liquid and dry extract is manufactured
Leuzea extract liquid | = the protein synthesis
Schizandra tincture | It stimulates the cardi@scular and respiratory systems

Toniphyt It contains 7 plants. The spasmolytic effecincreases
appetite
Pantocrine ti s an extract of t heffeddn

the CNS, the GIT and sketdimuscles

The list of medicines
INN, (Trade name) Medicinal form, dosage
Aralia root tincture Tinct. 50 ml

61



Citrullin (Stimol) Sol. 50%

Eleuterococcus extract Extr. 50 ml

Ginseng root tincture Tinct. 50 ml

Leuzea extract liquid Extr. 40 ml

Pantocrine Extr. 50 ml, tab. 0.15

Schizandra tincture Tinct. 50 m|

Toniphyt Pack 100.0
Glossary

Adaptationi s t he o r grmodatich todhe changed eamditions of it
existenceAstheniais the increased fatiguability with the change of mood, weakness,
irritability, sleep disorders, etd¢dypotensionis the decrease of the blood pressure.
Catabolism is disintegration of tissue and cedlements as well as splitting of
carbohydrates, fats and proteins for energy or plastic providing of the life activity
processesReconvalescencé s t he recovery of the org
after a disease.

VI. MEDICINES AFFECT ING THE CARDIOVASCULAR SYSTEM
CARDI OTONI C NHEDI 4|

Cardiotonic medicines are medicines that intensify the myocardial
contradility and eliminate the symptoms difeart failure ¢ardiac insufficiency
Cardiac glycosidesare the most widely used in treant of heart failure (HF)

To understand theffectsof cardiotonic medicines it is hecessary to know that
HF is developed when the heart loading does not correspond to the ability of the heart
to perform its work and it is connected, first of all, with the myoedrcontratility.

There is the acute and chronkt. The latter has compensated and decompensated
forms. In the first case the heart incapability to provide normal blood circulation in
the organism is compensated by its hypertrophy, especially one of the left ventricle.
By further progressing of the disease the compensatechanism is exhausted and
cardiac insufficiency comes into the decompensation stage characterized by
tachycardia, increase of the circulating blood volumegiage of the venous pressure,
hemostatic phenoana in the systemic circulation, the lower extremities edemas, as
well as cyanosis and dyspnea. Tachycardia and dyspnea develop as compensation o
hypoxia. Cyanosis is caused by hypoxia.

Cardiac glycosides(CGs) are basic medicines for thdF correcton i they
increase the myocardial productiviproviding its economical but effective work.
CGs are contained in different typesfitalis, Strophanthus, Adonis, Convallaria
and other medicinal plants.

Classification of medicines

Medicines of
Digitalis Strophanthus Convallaria, Adonis*
Digoxin Lantosde Strophartiine G | Corglycon Adoniside*
Digitoxin

62



The mechanism of action

The level of free calcium in the cardiomyocyte plays an important role in
providing the heart muscle conttdity. In the cellcalcium binds tothe protein
troponin, which changes its <@ conformaton and releases the contractile proteins
(actin and myosin) interacting #ach other with the formation of actomyaqsimatit
leads to the contraction of tineuscular fibres.

The mechanism of theositive inotropic effect of the C& is connected with
their ability to increase the content of‘Cans in the cardiomyocytes mainly due to
the blockade of Skyroups of NaK*-ATP-aseenzyme The increase of the €aons
concentration leads to the increase of the contractile proteins activity and as a
consequence to the increase of the heart contraction force. More powerful
contractions of the heart push the blood out of its cavities more completely, the
residual bled volume and the myocardial tension decrease, and as a result the energy
loss for its contraction also decreases. The decrease of the conducsidgytive
heart, thenegative dromotropic effect and the increase of excitability of the
myocardium the positive batmotropic effect, is based on the same rhaaisms of
the CG action.

The negative chronotropiceffect( t h e d pr@dosngng bceudsslue to the
delay of the change of the cardiomyocyte cell membrane functional states (inhibition
of the polarzation and depolarization processes of the atrioventricular node cell
membranes and difficulty of the potass return into the cell). The increasé the
di astol eds time promotes the delivery
to the heart muse.

The biochemical mechanism of tl&Gs action in HF is stipulated by their
trophic effect: thevaluesof energy, carbohydrateprotein, lipid and electrolyte
metabolism are normalized. Thauretic effectof CGsis considered as a result of the
systemicand renablood circulation normalization.

Pharmacodynamics
The main effect in pharmacodynamicsGEs is thecardiotonic effect, which
consists of 4 components:
1. The positive inotropic effect the systole becomes more powerful and
shorter and it leads tihe increase of the cardiac output (deatand minute blood

volume).
2. The negative chronotropic effect t he dprolargrgoandc thes
cardiac rhythm del ay. The heart has an

heart ratedelay promotes the imprement of the metabolic processesnyocardium
and the more compl et eaviidsood supply of t
3. The negative dromotopic effect the decrease of the impulse conducting
through the heartds conductive system.
4. The positive batnotropic effect the ncrease of the myocardial
excitability.
Thus, due to theardiotonic effect CGs normalize the main blood circulation
values the beatand minute blood volume increases, the venous pressure decreases
(i.e. preload); the blood circulation speed increase® tolume of the circulating
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blood decreases. The phenomena of hypoxia weaken and disappear, the symptoms o
cardiac insufficiencyi dyspnea, cyanosis decrease. The positive action ©Gs is

their ability to increase the efficiency of the heart: underitifileence of CGs the

heart works more, but at the same time its oxygen consumption does not increase, i.e.
it works more economically. The cardiotoneffect of CGs differs from the
cardiostimulating effect of epinephrine, ephedrine, isoprenalimnd anadptic
medicines(caffeine, niethamide, etc.) by the effect over the myocardial energy
processesCGs promote the accumulation of the energy in the heart muscle, and
cardiac stimulants waste energy and their prolonged application leads to the
myocardial ekaustion and dystrophy. Besideslike cardiotonics cardiac stimulants
increase the heart rate, i.e. have a positive chronoteffact and it increases the
energy consumption too. That is why cardsitnulantsare administered during a
short period oftime as symptomaticmedicines for the myocardial function
normalization when it is inhibited by toxic substance&:dare used amedicinedor
pathogenetic and often prolonged therapy.

Indications
Chronic and acute HRachyarrhythmias. Sometimé&3Gs are indicatedas
prophylaxis for preventing HRn pathological states that cause (tneumonias,
toxicoses, severe hypertensi@md heart rheumaticydfunctions.

Pharmacokinetics

CGs consist of a norsaccharine part (aglycone or genine) and a saccharine
part The cardiotonieffect of these medicines is connected with aglycone. The main
chemicalstructure of aglycone is cyclopentparhydrophenantren nucleus bound
the unsaturated lactone ring. The saccharine part sffieet glycosides solubility,
their absorption, bioavalilibility and other pharmacokinetic peculiarities. So, by the
solubility CGs are divided into lipogtic (Digitoxin), hydroptylic (Strophantine),
mixed hydrophiic and lipophytic (Digoxin, etc). Lipophylic CGs are well absorbed
from the GIT and bound activelio blood plasma proteins, they are eliminated slowly
and accumulate. They are introduced perorally and are used in chidhic
Hydrophytic CGs are absorbed poorly from the GIT and are not almost btmund
plasma proteins, they areliminated quickly and do noaccumulate. They are
introduced parenterally and are used in actfte Lipophylic and hydrophylic CGs
have an intermediate position by their physical and chemical properties and that is
why they can be introduced both perorahd parenterally.

Principles of correctusage

Therapeutic tactics of the glycoside treatment includes two phases:

Digitalization (the saturation phase) can be fast, middle and long, it lasts from
1 till 5 or more days. Thmedicineis administered untthe marked therapeutic effect
without the gmptomsof intoxication is achieved. The twenrtyur hours dose of
digitalis medicines is-2.5 mg, the dose of strophanthuediciness 0.61 mg.

Maintaining (supporting phaseprovides stabilization of the aelved level of
the therapeutic effect by prescribingnadicinein the maintainirg dose (supporting a
stable concentration in blood).
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Side effects
Disordes of the heart conductivity and rhythm: bradycardia, up to the heart
stopage arrhythmia. Worseningf the myocardial contractility. Increase bfF
symptoms retrosternal pain, myocardial ischemia. Neuritis of the optic nerve (the
change of normal vision).

Contraindications
Glycoside intoxication, shock, marked bradycardia, ventricular extrasystolia,
ischemic heart disease.

The phar macobf&€Gsi cal Af aceo

Medicines Route of administration o Absorption  in

intravenously perorally x -% theGIT

Start | Duration| Start | Duration| § 5

(min) | (days) | (hours) | (days) | < §
Digoxin 1540 5-6 1.53 5-6 + +
Digitoxin 2-4 14-21 | ++ +
Lantosde 10-30 5-7 1-2 5-7 ° +
Strophartine G | 5-10 2-3
Corglycon 5-10 3-4
Adoniside 1540 3-4 +

The list of medicines
INN, (Trade name) Medicinal form, dosage
Adoniside Sol. 15 ml
Corglycon Sol.for inj. 0.06%
Digitoxin Tal. 0.0001; supp. 0.00015
Digoxin Sol. forinj. 0.025%; tah 0.0001
Lantosde Tal. 0.00025
Strophantine G Sol. forinj. 0.05%
Glossary

Atrioventricularnode i s one of the drivers of t
its conductive systenCardiomyocyte is a cell of the myocardiunPreload is the
pressur e t o sinthevenows eeturn of blood tawandsthe heart.

ANTIHYPERTENSIVE MEDICINES
(HYPOTENSIVE MEDICINES)

These are medicines that decrease the blood pressure anddfer useatnent
hypertension or symptomatic arterial hypertension. The BP value depends on the
vascular wall elasticitytotal peripheralvascularresistance TPVR), the heart and
kidneys work.

The object of the pharmacologicalffedion of hypotensive nuicines is
different links of the vascular tone regulation mechanism, which include pressor
(vasoconstrictive) and depressor (vasodilating) components that are worked with the
help of the neuratrmoral factors.



Neurohormonal factors of the vascular tone geilation
Vasoconstrictors Vasodilators
constrict vessels dilate vessels

Adrenaline Noradrenaline Nitrogen monoxidéNO)
Angiotensin |l Vasopressin (ADH) Acetylcholine Histamine
Dophamine Bradykinin

The medanism of actionof antihypertensivenedicineds connected with their
influence on differentinks of the blood pressure regulation(fig. 6):
- upon the nervous systetwraincortex, hypothalamus, vasomotor cens&ngonomic
ganglia, sympathetic postganglio nerves and adrenoreceptors;
- out the nervous system (peripheral vasodilatmeglicine$. smooth muscles of the
vasculamwall, myocardium, endocrine system, renal diuresis, tissue metabolism.
Medicinesfor treatnenthypertension are classified consideriall these facts.

Classification ofmedicines
Direct- and indirect-*
acting vasodilatorswithout
the influence on the
sympathetic nervous

Medicinesdecreasing
the activity of the
nervous system
sympatheticpart

Medicinesfor complex
treatment of
hypertension

Central* and
peripheralacting

system tone (peripheral
vasodilating medidnes)

1. Stimularts of central

U-adrenoreceptors*

2. Selective agonists of
imidazoline receptors*

3. b-adrendlockers

4. U- adrendlockers

5. U+b a dbloekerso
6. Ganglionic blockers

7. Sympatholytics

8. Calcium antagonists

9. Inhibitors of ACE*
10.Blockers of angiotensin
receptors*

11.Activatorsof potassium
carels*

12.Peripheral vasodilators
13. Myotropic spasmolytics

14. Diuretics
15. CNSdepressants

Medicinesdecreasing the activity of the nervous system sympathefpart

Classification of medicines

Agonists of cent |Sympatholytics* | b-adrenoblockers Usi-and U+ b *-

ral Uz-adreno- and | and ganglionic (cardioselective* adrenoblockers
imidazoline* blockers and non
receptors cardioselective)

Clonidine Reserpine* Aterolol* Prazosine
hydrochloride Hexamethonium| Bisoprolol* Doxazosine
Methyldgpha benzosybhonate | Progranolol Labethalol*
Moxonidine*

The mechanism of action
The mechanism of action aof e n t p-adienontimetics is connected with
stimul at i on AR of thervasesmotoragnticaudng the inhibitory effect
on the vasomotor centre of tineedullaoblongata. It causes decrease of the central

66



sympathetic influence on arteries and hea&donists of imidazoline receptors
stimulate the laer ones in the vasomotor centre inhibiting catecholamines release and
their influence on the cardiovasculsystem.Sympatholytics alter the synthesis and
accumulationof catecholamines in the vesicles and it promotes decrease of the
mediators reserve (noradrenaline, adrenaline and dophamine) in the presynaptic
endings of neurons and decrease of the vasoatngreffect of catecholamineb-
adrenoblockersb | o ¢ k-ARdgcrebse theardiacoutput and systolic pressure, as
well as the heart rate and it leads to the BP decrease. The inhibition of renin release is
also important in the mechanism of the antdiypt e n s i v e-adr@erblockersn o f
and it leads to the decrease of angiotensin Il and aldosterodection the decrease

of the TPVR and retention of sodium and water in the organisiadrenaoblockers

block U-AR of the peripheral vessels, and it Isad their dilation and decrease of

BP. The mechanism of the hypotensive actiomariglionic blockersis connected

with disorder of vasoconstrictive impulsésansmission throughhe sympathetic
ganglia.

Phar macodynamics (effects) Y
Hypotensive effect Hypertension, hypertensive crisis
Medicineshave the hypotensive, as w| Prevention and treatment of angina
as antianginal, antiarrhythmic effect a pectoris tachyarrhythmia, hypertensic
the same time ( fadrenoblockers)

Sideef f ect s
Headache, dizziness depression Atherosclerosis of the cerebral vess
orthostatic hypotension, bradycard depression, seveltweartfailure, disease!
dyspepsia of the GIT

The list of medicines

INN, (Trade name) Medicinal form, dosage
Atenolol Tabl. 0.1
Bisoprolol (Concor, Coronal) Tabl. 0.01
Clonidinehydrochloride(Clofeline) Tabl. 0.00075
Doxazosine (Cardura) Tabl. 0.002
Hexamethonium benzoglonate (Benzohexonium) Tabl. 0.1
Labetalol Tabl. 0.1
Methyldopha (Dopegit, Methyldopa) Tabl. 0.25
Moxonidine (Cint) Tabl. 0.0002
Prazosine (Adverzuten) Tabl. 0.002
Propranolol (Anaprilin, Pranolol) Tabl 0.01
Reserpine (Rausedil) Tabl. 0.1

Glossary
Angiotensin Il is a vasoconstrictive polygeide that increaseshe BP.
Hypertension is achronic disease of the cardiovascular system that is characterized
mainly by a stable high BPHypertensive crisisis exacerbation of hypertension
Hypotensive (antihypertensive)effect is the BP decreaseCatecholaminesare a
group of physiologically active substances of the singlamicalstructure that are

67



mediators (noradrenaline, dophamine) and hormone (adrendio&). peripheral
vascular resistanceis the resistance of peripheral vessels to the biloed (tone of
vessels)Cardiac output is the volume of blood that is thrown out by the heart per
one constriction; the heart constrictive functi@ue

Peripheral vasodilating medicines
Classification of medicines

Peripheral Inhibitors of ACE Blockers of

vasodilators and | and antagonists of | calcium cands Spasmolytics
activators of angiotensin (calcium

potassium cands* receptors* antagonists)
Hydralasinéh/chl. | Enalapril Amlodipine Bendaole
Diazoxide Lisinopril Isradipine Papaole
Sodium Captopril Nifedipine Magnesum
nitroprusside Potasium losartee* | Verapamil h/ch | sulphate
Minoxidil* Valsartane* Dilthiazem Papaverine h/dh

The mechanism of action

Peripheral vasodilators and myotropic spasmolyticselax the smooth muscles of
the peripheral vegls,thatit is connectedo their direct myotropic action on the vascular
wall. A principle of the hyptensiveeffectof potassium cands activators is as follows:
the potassium calsaopen andhe K' ions leave the cell the C&'ions come into the del
in less amourt  the smooth musclésneof vesselslecreases vessels dilate the BP
decreasednhibitors of ACE block theangiotensirconverting enzyme and, thus, block
the transformation of angiotensin | into angiotensin Il that is an endogvasopressor
substance (it constricts vessels, increases the production of aldosterone and vasopressi
promotes devel opment of wvascular fArigid
Inhibitors of ACE decrease the sympathetic system activity, tnthii hypertrophy
process of vascular muscles and the myocardidmagonists of angiotensin Il
receptors block angiotensin Il receptors of vessels and it also leads to elimination of
angiotensin Il effects (including its stimulatiedfect on the releasef aldosterone and
activation of the sympathetic nervous system) and decredse BP. Calcium cands
blockers block free transport of calcium ions in theisaular fibresDisorder of calcium
ilons penetration inside theuscularcells leads to decreasd the vacular toneand
decrease dheBP.

Pharmacodynamics( ef f ect s) Y

Hypotensive effect (all medicines Hypertension and hypertensive crisig
decrease BP anPVR, dilate arteries)
Decrease of podbad and/or prdoad to| Hypertension in combination wit
the hart angina pectorigcalcium antagonists
Chronic HF (inhibitors of ACE,
antagonists of angiotensin Il recepto
Spasmolytic effect (myotropi Spasms othe smooth muscles of tt
spasmolytics) internal organs

Moderate mmunestimulating effect Decrease of immunityBendaol)
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Side effects Y

Contrai ni¢

Headache ahhypotension up to collaps
HF

Hypotension,marked cardiac, hepati
and renal insufficiency

The pharmacol ogi cal Afaceo o
Medicines Application in | Effectin hypertensive | Effect to
hypertension crisis the heart
medium | severe| start, min| duration, h load
Clonidine + 1520 4-8
Reserpine +
Hexamelhonium 1-5 4-6
Sodium nitroprussiel + 1-5 2-5 min pre/post
Diazoxide + 1-2 4-12 post
Hydralasire + + 20-40 3-6 post
Endapril + + 30 2-4 pre/post
Lisinopril + + pre/post
Potassium losartaa + + 60 24 post
Calcium antagonists + + 20 3-6 post
b -adrenoblockers + post
Spasmolytics +

The list of medicines

INN, (Trade nam@

Medicinal form, dosage

Amlodipine (Norvask, Amlocor)

Tak. 0.001

Bendaole (Dibazle)

Tal. 0.002; sol. foinj. 1%

Captopril Tabl. 0.025
Diazoxide Sol. for inj 1.5%
Dilthiazem (Diacordine) Tabl. 0.06
Enalapril (Ednit, Enap) Tabl. 0.01
Hydralasine h/l. (Apressine) Tad. 0.01

Isradipine (Lomir)

Lisinopril (Dirotone)

Caps. 0.001; solof inj. 0.01%
Tahl. 0.002

Magnesium sulphate (Cormagnesine)

Sol. for in. 25%

Minoxidil (Depressan)

Tabl. 0.005

Nifedipine (Corinfar)

Tabl. 0.01; sol. for inj. 0.01%

Papaverine h/chl. (Papavin)

Tabl. 0.01; sol. for inj. 2%

Papazad (papaverine h/chl. hendazolg

Tabl.

Potassium losartane (Kozaar) Tabl. 0.05

Sodium nitpprusside Pwd. forinj. 0.025

Valsartane (Diovan) Caps. 0.06

Verapamil h/chl. (Isoptine, Finoptine) | Tabl. 0.04
Glossary

Angiotensin-converting enzyme (ACE) is an enzyme that promotes

convertion of angiotensin | into angiotensin IlIHypertrophy is the {t ssueods

overgrouthMyofibril i s t he mu
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ANTI -ANGINAL MEDICINES

Ischemic heart disease (IHB) coronary heart disea$estenocardia (angina
pectoris) and myocardial infarctioii is the imbalance between the oxygen
consumption by myocardiunnd its supply in oxygenalong the coronary vessels,
and it is accompanied by the development of the myocardial hypoxia and
accumulation of partially oxidized products of metabolism that irritate receptors and
cause pain. Thaeartsupply with oxygen depersl first of all, on the state of the
coronary circulationThat is why the object of the pharmacologicakffection on
the IHD pathogenesis is the regulation mechanisnf the tone of large and small
(especially arterioles) cardiac vessels, which providectironary circulation; as well
as the decrease of the myocardium need in oxygen; providing the normal metabolism
in the myocardium, the level of fibrinogen and prothrombin in blood and
intravasculathrombocyte aggregation.

In the therapy of IHD the de@se ofoxygen consumption bhe myocardium
is achieved by different ways: firstly, by decreasing the load on the myocardium,
secondl vy, by decreasing the heartds wor
of veins and arteres which leads to the deease of the venous blood return towards
the heart (decrease of the hgaet-load) and the dcreasef the TPVR (decrease of
the heartpostload). The decrease of preand posioad reduces theoxygen
consumption by myocardiunihe heart work (theardiac output value and rhythm)
decreass when the adrenergicn n e r v a t-adrenoblo¢kérs) debreases or the
C&" ions transport into the myocardial cells (calciumatshblockers is inhibited. As
a result of reducing of the myocardial contractility its need in oxygen decreases. The
increase of oxygen delivetp the myocardium is reached due to the improvement of
the coronary circulation and the mywdium oxygenation by the dilan (by direct or
indirect way) of coronary vessels. It is important to improve the trophism and
metabolism of the myaardium, as welas to improvehe rheological blood prop