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Introduction

This is the short summary of pharmacology, which should be a help- material for studying the pharmacology in the nursing school. It is not at all complete pharmacology revue and the aim is just to help with the English language, since no other literature is available.

List of literature:

1. Läkemedelsräkning, Sirpa Ernvall, Antero Pulli,…., Utbildningsstyrelsen Helsingfors

2. Läkemedel och läkemedelshantering för sjuksköterskor, P.Persson,…, Studentlitteratur

3. Farmakologi, Håkan Rydin, Liber

4. Pharmacology,H.P.Rang, Churchill Livingstone

5. Läkemedels boken 1995/96

6. FASS or Patient FASS 1999 

Pharmacology

Pharmacology is a science, which study the influence of the drug on the organism, to which the drug was given and as well the influence of organism to that drug.

General pharmacology studies the relation between the dose and the effect, chemical structure of the drug and the relation between this structure and effect, etc.

Pharmacokinetic studies the effect of the drug to the organism and the mechanism of this effect and how is the drug moving in the organism.

Clinical pharmacology is pharmacology of human being.

Experimental pharmacology is studying the effects and the kinetics of the drug on the animals.

Pharmacy is studying the technology and structure of the drug. (Do not mix up!)

Drug – whatever chemical substance or mixture of substances, which is given to the man or animal for treatment of disease or treatment of the symptoms, for influencing the organism functions, for setting up the diagnose or for preventive reasons.

Drugs origin:

a. Inorganic 
– t.ex. Salts – NaCl – Natriumchlorid 0.9% - infusion solution, Novalucol – Al-Mg – salt

b. Herbal origin – Digitalis purpurea – Digoxin

c. Animal origin – hormones, immunoglobulins – Insulin

d. Synthetic – majority of the drugs – Losec

e. Human origin – blood, plasma derivatives

Drugs name

Generic name – official and international name, registered by the WHO, also called INN – international Non-proprietary name. It should be always written on the etiquette on every package and in the package insert.


Acetylsalicylic acid

Chemical name – describing the chemical structure, mostly very complicated, but also written in the package insert. Not generally used.


Acidum acetylsalicylicum

Production name – “copyright” of every company, can be produced by different companies, but with different name

Albyl, Barnalbyl – Pharmacia –Upjohn


Aspirin – Bayer


Acylpyrin – Slovakofarma


Aspegic – Synthelabo


Aspro – Roche


Upsarin – UPSA


Thomapyrin – Boehringer Ingelheim
Registrated name – name registrated by the company in every country (Swedish name)

The national registration office according to the national standards (FASS) normally publishes those entire names.

Some drugs can be even prepared directly in the local pharmacy, t.ex. Special cremes or mixtures. Those we call "Specialties"

Evaluation of the new drug

Biochemical syntheses or isolation of the drog

Meny of the preparats – can be 100

Development to the pre-clinical tests on the animals – pharmacokinetics, safety

Clinical tests – first group of the volunteers – dosing, side effects

Clinical studies – first smaller groups of the patients, later larger ones



Comparing with the placebo (tablet or drug of the same 

Shape and taste, but without active substance)


Single blind study – patient does not know what is placebo and what 

Is drug?


Double blind study – patient and the doctor does not know…

Registration at the national registration office – FDA – USA, Socialstyrelsens läkemedel kommitte – Sweden

What is happening with the drug in the organism?

Aims:

-Reach the exact concentration, which is treating, but not damage the organism or tissue

· keep this concentration for the time necessary for the treatment

Kind, intensity and time of the effect depends on the three process, which are effecting the drug:

1. absorption – the way how the medicine enters the blood ( exactly plasma)

2. distribution – transport to the other body fluids and tissues

3. metabolisation and elimination












The ways of administration

1. Enteral
 – peroral - per oss– to the mouth (tablets, capsules, drops, diets, solutions…)

-Rectal –through the anus

Absorption:

a. Directly from the mouth mucous – Nitroglycerin – drug is not passing the liver

b. after swallowing from the intestines – drug is passing the liver and change biochemical – antibiotics

Drug can not be mostly given continually, so it must be given in the doses and the regulation is much more difficult. But it does not make any pain or discomfort to the patient.

2. Parental  a. Intravenous – to the vein – most of the fluid drugs – NaCl 0.9%

    b. Intraarterial – to the artery – some cytostatics

    c. Intramuscular – to the muscle – oil- injection (B12)

    d. Subcutaneous – under the skin - insulin

    e. Intrathecal – to the subarachnoidal space – antibiotics, 

         Cytostatics

    f. Intrapleural –to the pleural cavity – cytostatics

g. Intrabroncheal – antiastmatics, adrenaline…

 All parenteral methods are mostly in the form of injection, solutions, which contains the effective drug. 

The most effective is intravenous administration, because the drug is getting to the plasma immediately, just after one or two heart beat reach the effected organ and also in the form of continual infusion is easy to regulate the plasmatic level.

Aspiration or inhalation of the gas or evaporating fluids is also very effective and the drug is not also passing the liver. So we use f.ex. The effect of anesthetic gas.

Special parenteral method is transdermal application, which is mostly used for long –time low-concentration absorption directly to the blood (Nicotine, estrogens)

3. Local – as a local administration we mostly understand just local active substance on the skin (ointments) or on the mucous – intranasal, intracorneal (drops). 

Way of absorption:

a. passive – concentration flow  - water- or fete- soluble solutions

b. active – through the membrane carriers

(See the picture)

Distribution

The distribution of the drug is depending:

· On the ability of the drug to bind to the plasma proteins. Banded drug can not pass the capillary membrane, so the drugs with higher tendency to bind do not pass the membrane quickly.

· On the structure of the capillary membrane in the organs ( in the brain is passing much more difficult than in the liver)

· Type of the molecule of the drug – structure itself is more or less effecting the transport

Metabolism

Drug can in the organism

· Loose the own activity

· Change to the effective agent

· Change to the toxic agent

· Not to change at all

Detoxification of the drug is mostly occurring in the liver by two main chemical procedures:

· Hydroxylation on the cytochrom P-450

· Conjugation – binding together with some other agent to descend the drugs activity – glucuronic acid

Elimination:

· Urine – kidneys

· Gall – liver, faces

· Expired air – lungs

· Mothers milk – milk-gland

· Sweat – sweating glands

How the drug is working?

For the optimal effect of the drug are necessary few factors. One of the most important ones is reaching the minimal effective concentration in the plasma and tissue.

That we can manage or by continual infusion (A) or by dosing in repeated interval (B)(antibiotics). The single dose (C) is not sufficient for long time treatment, it is active just for sort time, but it is not also effecting the organism long time (intravenous anesthetics, adrenaline):







Non-specific effects to the organism:

a. chemical reaction with the other chemicals in the organism

b. effecting all the cells in the organism

Specific effects to the organism:

This is affected through the special receptors, special molecular structures on the cell surface

1.a. stimulating, excitation, tonisating the action of the cell…

1.b. depressing, paralyzing the action of the cell

The effect can be

2a. Main effect – wanted   (morphine – pain treatment)

2b. Side effect – non-wanted (morphine – diarrhea)

Dosing

Minimal dose – the smallest dose, when the first effect is reached. The dose, which is smaller than this is not effective.

Maximal dose – it is the maximal safe dose, after which the patient is treated, but does not have any toxic effects

Lethal dose – the dose, after which the patient can die

Cumulative effect

Some drugs are showing the cumulative effect; i.e. they are stored in the organism and not metabolized and eliminated or slowly eliminated. Sometimes it is because of the drug itself; sometimes it is because of the disease of the eliminating organ (kidney).

Tolerance effect

To some drugs the organism can develop the tolerance effect, that means, that the organism get used to the effect to the drug and is not reacting any more. Than it is necessary to increase the dose or change the drug. Typical are opioid analgesics.

Allergic reactions

Patient, especially those, who already are allergic to something, can develop the allergic reaction to the drug. The reaction can be just local (to the ointments or cremes) or generalisated (edema, erythema, asthmatic reaction or even anaphylactic shock to the peroral or parenteral medication.

Typically allergy-provocative drugs are derivatives of indometacin or sulfonamid antibiotics, X-ray iodine contrast solutions etc. 

Dosing and the patient

There are several factors, which are important:

1. Weight – mostly are the doses calculated to 75kg, but exactly dosing is necessary to calculate as XXmg per kg of the weight.

2. Body surface area – at the little children is not dosing per kilogram very exact and therefore we must calculate the body surface. There are several algorithm, which are for calculating this, but the best are the nomograms, ready tables, from which we can read it.

3. Age – newborns – immature detoxification mechanism – reducing the dose

· babies – easier passage through hematoencephalic barrier

· elderly – bed detoxification, worsen function of the kidneys – reducing of the doses

4. Sex – involving of the own hormonal production

5. Gravidity – we must be aware of toxicity to the fetus

· we must consider, that the passage through the gastrointestinal tract is taking longer time

6. Disease – other disease ca influence the action of the drug

· the drug is not active, if the disease is not present ( antipyretics do not lower the body temperature, if the patient does not have a fever)

7. Psychic status – is the patient does not want the medicine, there might be the smaller or no effect

· if the patient want it, the effect might be enhanced

· “placebo” effect    

Drug addiction - toximania

Definition according to the WHO: Drug abusing is physical or psychical situation with changes of behavior and reaction, which includes as well urgent need to use regularly drug for its psycho-effect and sometimes also for avoiding not pleasant effect of the non-presence of the drug.

Developing of the abuses depends on those factors:

1. Drug – chemical substance or mixture of substances, which might provoke a wish to use the drug again

2. Man – mostly inpatient, neurotic and unsure patient, acute stress at those people, sometimes the patients after long-time using of analgesics

3. Surroundings – family, school, “gang”, friends, occupation,

Abusing

Organism is “accommodating” to the drug’s effect and the person needs bigger doses.

Abstinence

Non- presence of the drug in the body is after certain time showing the signs of the abstinence.

· Minor signs – sweating, headache, nervosity

· Medium signs – tremor, body-shaking, scariness, diarrhea, insomnia, dizziness

· Life-threatening signs – cramps, delirium, quick depression of blood pressure, coma

Administering the drug is leading to the treating of the symptoms, but the person is already in the “circle”, from which he /she cannot disappears without help.

Negative effects of drug abusing:

1. Serious organ damage – heart, lungs – smoking, liver – alcohol, kidneys – analgesics

2. Drug is “ regulating” the behavior and action of the person – loosing of personality, hygiene problems, nutrition, loosing the interest about the family and work

3. Depressions, suicide tendency

4. Spreading of the diseases among the I.V. abusers – HIV,HBV,HCV

5.  Social isolation 

Therapy

Therapy is very hard and expensive and not so much successful, optimistic data are 1/3 of the patients get treated.

a. the person must want

b. immediately stop using the drug

c. learning the activities, leading to the normal life

d. Event. therapy of the abstinence effects

e. normalizing the social situation

Importance of the faith against illegal narcoticbussines

Preventive education

Alcohol prevention

Smoking prevention

Medical drugs abusing – prevention

Cannabis

“Hash” – cannabis resin, “marihuana” – cannabis leaves

Hallucinogenic effect

Hash – smoking, chewing

Marihuana – smoking, allowed drug in some countries


 “Soft” drug, but leads to the abusing

Stimulancia

Cocaine – Erythroxylon coca

· Funny, good mood, activity, higher self-confidence.

· Loose of appetite, loosing of the weight

· Later toxic psychosis, paranoia

Metamfetamin – pervitin

· Same effects like cocaine, but easier to make

Opioids

Opium – dried poppy juice from green poppy

· Similar action like endogenous endorphins

· Basic substance for preparing morphine, codeine, dicodid (brown),diacetylmorphine ( heroin)

· Relaxing effect, non-emotional enjoyment of the difficult situations

· Quick tolerance and physical dependency

· Most often complications of I.V. infections

Hallucinogens

· Substances provocation hallucinations, feelings, emotions, visions

· They do not provoke physical dependency, but they are dangerous for the non-predictability of the effect and possible criminalisation and suicides

· LSD, mescaline (Mexican cactus), psilocybin( Psilocybe Mexicana Hein), atropine in toxic doses, other extracts from different flowers

Toluene

· Breathing of the evaporating chemicals

· Hallucinogen

· Hard damages of the brain, liver and kidneys

· Mostly within the young people

Tobacco 

· Slowly killing drug

· The dependency is not immediately, but abstinence is very hard

· Most effective substance is nicotine

· Effect: resting, relieving the tiredness, better concentration for the work

· Negative effects: diarrhea, headaches, cold sweat, increasing the blood lipids level, spasm and narrowing of the coronary arteries, increasing the blood pressure, spasm in the gastrointestinal tract, atherosclerosis, teratogenity

· Other substances: tar – bronchogenic carcinoma of the lungs

· Treatment: Nicorette – plaster with nicotine, which compensate the abstinence symptoms

Alcohol

· ethylacohol

· effects: good mood, happiness, sexual deliberation in low concentrations, dilatation of the capillary, hallucinations, in toxic concentrations illness, vomiting, delirium

· chronicle effects: malabsorbtion, avitaminosis, anemia, liver cirrhosis

· detoxification in the liver – acetaldehyde – in higher amount provoke the side effects

· morning –after-syndrome – headache, tiredness, illness, 

· caused by brain edema

· therapy: difficult, special hospitals or pensions

· necessary the patients agreement

· calculating of the concentration in the blood: C= m alcohol(g)/O.6body weight(kg)

· 1l wine ….12 hours to detoxicate

· 0.25 l distillate….12 hours

· 2.5 l 12% beer

· Therapeutically use: poisoning with the methanol
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