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EXCERPTS
PHARMACOLOGY

‘The art of medicine consists in amusing the patient while nature cures
the disease.’



Voltaire

Introduction

The discipline of Pharmacology began its journey in the 19th century.
The term Pharmacology comes from the Greek words pharmakos,
meaning medicine or drug; and logos (study).

Pharmacology is the study of drugs: their origin, nature, properties,
effects, composition, efficacy, problems, and consequences of usage.
Pharmacology is vital in the drug discovery process. The first step is
the creating of the chemical compound; then followed by the work of
the pharmacologist, who will test the chemical compound-not a drug
yet- as it applies to human physiology. After a pharmacologist assesses
the therapeutic potential of a chemical substance, other specialists, such
as microbiologists, toxicologists, physicians, will add further
information pertaining-or not- to the chemical compound’s
applicability in practice.

Historical highlights

1828- Friedrich Wohler synthesized urea from inorganic substances;
Early 19th century- Francois Magendie studied the action of nux
vomica (a strychnine-containing plant) on dogs;

1842-Claude Bernard discovered that curare acts by blocking muscle
stimulation at the neuromuscular junction;

1847-first chaired department of Pharmacology was established at the
University of Dorpat in Estonia and was held by Rudolf Bucheim;
Oswald Schmiedeberg (1838-1921), professor of Pharmacology at The
University of Strasbourg, is credited as the founder of modern
pharmacology. He is well known for his work on narcotics and on
glucuronic and hyaluronic acids. He published a variety of specialty
books, among which Archives of Experimental Pathology and
Pharmacology is well known;
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INTRODUCTION TO CONCEPTS OF PHARMACOLOGY

Drug: any substance (other than food) intended for use in the
diagnosis, cure, relief, treatment, or prevention of disease or intended to



affect the structure or function of the body. (Adapted from Merck
manual)

Sources of drugs:

Plants: many plants have medicinal properties and have been used for
centuries for treatment of various diseases. Nowadays, pharmaceutical
firms work on isolating the active plant compounds of certain herbs and
turn them into potent drugs (for example, Digoxin-a cardio-vascular
drug-is extracted from the leaves of Foxglove-Digitalis Purpurea);

Animals: some animal or human hormones can be used as basis for
drug development; for example, Premarin, which belongs to the
category Hormone Replacement Therapy (HRT), indicated for cases
with menopause, uses estrogen from urine of mares; Insulin, widely
used for management of diabetes, may be taken from humans.

Minerals: inorganic substances found widely on earth; generally,
minerals are recovered from plant or animal sources; for example, Iron,
used to manage cases with anemia, belongs to this category;

Synthetic: manmade; produced via chemical processes, in
laboratories; for example, antibiotics, which are used to treat a wide
variety of infections.

Classification of drugs:

Prescription: may be used only if prescribed by a licensed medical
professional (physician, dentist, etc);

Non-prescription: can be used without medical prescriptions; another
name for this category is OCT (over-the-counter).
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Routes of administration:

Oral Route: it is the one most often used (about 80% of drugs are
administered orally/by mouth); it has limitations because of the status
of the digestive system, which will influence drug’s metrics; usually,
most of the drug is absorbed from the small intestine. The drug passes
through the intestinal wall and is transported via the bloodstream to its
target site. The amount of drugs actually reaching the bloodstream will
depend on the metabolic processes performed by the intestinal wall
cells and the liver.



Injection  Routes:  administration by injection  (parenteral
administration); this route bypasses the intestinal absorption and
ensures better drug availability;

| Subcutaneous: (under skin); | Intramuscular (in the muscle bulk); |
Intravenous (in the vein); | Intra-thecal (spinal tap) routes;
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DRUGS-NUTRACEUTICALS INTERACTIONS

DRUG NUTRACEUTICAL EFFECT
Alcohol Chamomile May increase sedative effect;
Valerian May increase depressive
effects;
Tannin component of green
Alkaline drugs Green tea tea decreases drugs’
absorption;
Androgens Saw palmetto Herb antagonizes drug’s
effect;
White willow May increase salicylates
toxicity;
Antacids Copper Chronic antacid use may
decrease the absorption of
copper;
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Drugs and breast-feeding

Safety level Drugs
Do not show up in the milk Insulin;

Most of OTC drugs, except: antihistamines
Generally, safe ( in any compound); aspirin , if taken for a
prolonged period of time;

May cause baby’s irritability Teophylline, caffeine;

Most anti-anxiety drugs, antidepressants, and

Under medical supervision antipsychotic drugs:

Unsafe; avoid/stop Chemotherapy, lithium, radioactive drugs,
breastfeeding vaccines, illicit drugs;



Drugs and breast-feeding

Suppress milk secretion Bromocriptine, oral estrogen, levodopa;
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I Antidepressants

Definition: agents/drugs, used to prevent or treat depression.
Action: they increase the amount of serotonin at synapses level.
Categories:

Monoamine oxidase (MAQ) inhibitors

These drugs act on an enzyme that breaks down monoamines such as
noradrenaline and serotonin. By inhibiting the enzyme in presynaptic
serotonin-releasing neurons, more serotonin is deposited in the synapse.

Examples: Phenelzine (Nardil); Tranylcypromine (Parnate);

MAQO inhibitors are not used frequently anymore because association
between them and foods rich in tyramine* (see below) may cause a
potentially dangerous hypertensive crisis;

* Many cheeses, yogurt, sour cream, cured meats, liver, dried fish,

caviar, avocados, bananas, yeast extracts, raisins, sauerkraut, soy
sauce, fava beans, red wine, beer, and products containing caffeine;

Selective Serotonin Reuptake Inhibitors (SSRIs)

Action:  selective serotonin reuptake inhibitors act only on the
neurotransmitter serotonin, facilitating increased serotonin levels at
synapse level;

Examples: Escitalopram (Lexapro) Citalopram (Celexa), Fluoxetine
(Prozac), Paroxetine (Paxil) and Sertraline (Zoloft).

Side effects: dry mouth, nausea, nervousness, insomnia, headache and
sexual problems.

Selective serotonin reuptake inhibitors have fewer side effects than
tricyclic antidepressants or MAO inhibitors ’




Tricyclic Antidepressants

Definition: these drugs block the reuptake of both noradrenaline and
serotonin causing an increase in the level of these neurotransmitters at
the synapse.

Examples:  Amitriptyline  (Elavil), Desipramine  (Norpramin),
Imipramine (Tofranil) and Nortriptyline (Aventyl, Pamelor).

Although tricyclic antidepressants are still in use, they have been
mostly replaced in the treatment of depression with SSRIs.

Side effects: dry mouth, blurred vision, constipation, difficulty
urinating, worsening of glaucoma, impaired thinking and tiredness.

Other Antidepressants
Venlafaxine (Effexor); common side effects: nausea and loss of
appetite, anxiety and nervousness, headache, insomnia and tiredness;

Bupropion (Wellbutrin) can cause agitation, insomnia, headache and
nausea;

Lithium (used mainly to treat manic depression, but also sometimes
prescribed for recurring bouts of depression).

&&&&&E&E&E &L & & &&E L& E&EE&EE&EE & EEE&EE & & &L

B2 Anti-diarhhea drugs

Definition: drugs that control diarrhea;

Classification:
Antimotility agents Adsorbents Fluid and
electrolyte
transport
modifiers
Examples: Loperamide Examples: kaolin, Examples:
(Imodium); pectin (Kaopectate); = Bismuth salycilate
Action: decrease intestinal = Action: absorb water  (Pepto-Bismol);
motility; and intestinal toXins; ' | Action: decreases
Side effects: drowsiness, fluid secretion in

abdominal cramps; the bowel;
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Name Acetaminophen
Brand name = Aceta, Actamin, Tylenol
Class Analgesic, antipyretic

| Mild to moderate pain; | headaches, | muscle pain, |
Indications mild arthritis, | fever; | generally, indicated for cases
who can not take aspirin.

May be beneficial, when taken along
Milk Thistle with acetaminophen, by protecting the

Drug liver against drug’s effects;
/supplements —
interactions = Hibiscus May decrease drug’s levels;

Increases the time the drug stays in the

Vitamin C
system.
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Name Insulin (Intermediate-acting, NPH, Lente)
Brand name Humulin L, Humulin N, NPH, Novolin L and others
Class Antidiabetic agent

Indications Indicated for treatment of diabetes mellitus;

Avoid excessive food intake, especially simple sugars

l?rug/fogd and carbohydrates, as insulin requirements may
interactions .
increase;
Drug Any of the
/supplements following: May enhance drug’s
TR chromium, alpha- effectiveness;
lipoic acid, biotin:
DHEA Drug may reduce DHEA
levels;
Ephedra May raise blood sugar levels;
Fenugreek May reduce blood sugar levels;
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Name Insulin (Intermediate-acting, NPH, Lente)
metabolism;

Herb may decrease daily
insulin requirements.

Gymnema
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APENDIX A
Actions of nutraceuticals

ACTION NUTRACEUTICALS
Hypoglycemic Aloe Vera, ginseng-all species, bilberry, bitter
effects melon, burdock, fenugreek, gymnema, maitake

mushrooms, marshmallow, milk thistle, nettle,

chromium;
Cholesterol- Fish oil, garlic, guggul, red yeast, niacin;
lowering effects
Estrogen-like Black cohosh, bloodroot, burdock, hops,
properties licorice, pomegranate, red clover, soy, thyme,

white horehound, yucca;
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INDEX OF SOME TRADE NAMES
Accupril- Quinapril
Accutane- Isotretinoin
Actonel- Risedronate Sodium
Adalat- Nifedipine
Advil- Ibuprofen
Aleve- Naproxen
Allegra- Fexofenadine



Aminophyllin- Aminophylline
Amitril- Amitriptyline Hydrochloride
Amoxil- Amoxicillin

Anaprox- Naproxen

Apo-Doxy- Doxycycline

Ativan- Lorazepam

Atrovent- Ipratropium

Avandia- Rosiglitazone Maleate
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H

S5-HTP: 5-Hydroxytryptophane; natural supplement that may turn in
the brain into serotonin (mood-modulating substance);

Halitosis: bad breath;

Hay fever: see rhinitis;

HBP: high blood pressure;

Hematemesis: upper gastro-intestinal bleeding;

Hematology: the science of blood elements’physiology and pathologys;
Hematuria: passage of blood in urine;

Hemicellulose: soluble fiber found in plant cell wall components;
Hemolysis: destruction of red blood cells;

Hemostasis: stoppage of blood flow;

Histamine: a chemical present in cells throughout the body that is
released during an allergic reaction and one of the substances
responsible for the symptoms of inflammation;

Hives: see urticaria;

Heart block: a conduction disturbance that results in the inappropriate
delay (or complete inability) of a electrical impulse generated in the
atria, to reach the ventricles;

Hepatic: compound that aids liver function;
Hepatotoxicity: potentially toxic/damaging to the liver;

Hesperidin: bioflavonoid; may decrease blood pressure and cholesterol
levels; found in inner peel and inner white pulp of oranges;

Hirsutism: abnormal, increased body hair;



HIV: human immunodeficiency virus;

HMG-CoA reductase: liver enzyme responsible for cholesterol
synthesis

Homocysteine: methionine converts into homocysteine in the absence
of folic acid and vitamins B6 and B12; its presence has been associated
with increased risk for cardio-vascular conditions;

HRT': hormone replacement therapy;

Hyperaldosteronism: increased levels of aldosterone;
Hyperchlorhydria: high stomach acid;

Hypercholesterolemia: increased blood cholesterol levels;
Hyperestrogenism: increased estrogen levels; estrogen dominance;
Hyperglycemia: high blood sugar;

Hyperkalemia: increased blood potassium levels;
Hypernatremia: high sodium levels;

Hyperplasia: increase in cell number;

Hypertension, see HB;

Hypertrophy: enlargement of an organ or part due to increase in size
of its cells;

Hypochlorhydria: low stomach acid;
Hypoglycemia: low blood sugar;

Hypothermia: low body temperature;

Hypoxia: lack of oxygen;

Hysterectomy: uterus removal;

Hypnotic: an agent that induces sleep;
Hypokalemia: decreased blood potassium levels;
Hyponatremia: low sodium levels;
Hypotension: low blood pressure levels;



