Pharmacodynamics- The study of biochemical & physiologic effects of drugs & the molecular mechanisms by which those effects are produced. (What the drug do to the body & how they do it.) Pharmacokinetics- Derived from Greek words: pharmakon (drug or poison) & kinesis (motion).  The study of drug movement throughout the body.  Includes drug metabolism & drug excretion.  4 basic pharmacokinetic process: Absorption- movement of a drug from its site of administration. Distribution-Drug movement from the blood to the interstitial space of tissues & from there into cells. Metabolism-(biotransformation) as enzymatically mediated alteration of drug structure. Excretion-Movement of drugs & their metabolites out of the body. Controlled Drugs Schedule: Undergoes periodic re-evaluation. Schedule 2- (Opioids, Psychostimulants, Barbiturates, & Miscellanous  Depressants) Drugs must be typed or filled out in ink or indelible pencil & signed by the prescribing physician. Oral prescriptions can be made only in emergencies & written prescription must follow w/in 72 hrs.  Can not be refilled.  A new prescription must be written if continue therapy. Schedule 3 & 4- (For schedule 3 drugs-Opioids, cannabinoids, Stimulants, Barbiturates, Miscellaneous Depressants, & Anabolic Steriods) (For schedule 4 drugs- Opioids, Stimulants, Barbiturates, Benzodiazepines, & miscellaneous Depressants) Drugs may be oral or written.  If authorized by physician, may be refilled up to 5xs.  Refills must be made w/in 6 months of original order. Meds needed beyond amount provided for in original prescriptions, a new prescription must be written. Schedule 5- (Opioids) Drugs have the same regulations as prescribing drugs in schedules 3 & 4. May be dispensed w/o a prescription… Drug is dispensed by a pharmacist. Amount dispensed is very limited. Recipient is @ least 18 years old & can prove it.  Pharmacist writes & initials a record indicating the date, name, amount of the drug & name & address of recipient. State & local laws do not prohibit dispensing Schedule 5 drugs w/o prescription.  Key Patho terms from Lecture 1:Pathology- study disease & how it occurs. Pathogenesis- Pattern in which organs tissues change due to disease. Etiology-source or cause of disease.Idiopathic-Don’t know why disease occurred. Iatrogenic- Person has disease or problem related to medical intervention.Clinical Manifestations- Signs (are shown to individual) & symptoms (can’t approve or disprove get by speaking & listening to person).Diagnosis- Name of disease. Condition (Group of signs & symptoms to tell you that there is a diagnosis (state).Noscomial- Disease processs that has occurred related to hospitalization (staff infection. Normal skin floral is resist to antibiotic.Prognosis- Expected outcome.Acute disease- Sudden ( means to an end) (i.e. Pneumonia & Gout) Chronic disease- Gradual on set takes time to occur.  Something that is there forever. Remission- No symptomsExacerbation- Asthma ( wheezing) Medication administration in pregnancy:
Changes in the kidney, liver, & GI tract is the reason for the compensatory change in dosage. By 3rd trimester renal blood flow is doubled, causing a large increase in glomerular filtration rate, which results in dosage increased. Anticonvulsants-phenytoin, carbamazepine, & valproic acid, increase hepatic metabolism during pregnancy. Tone & motility of bowel decrease causing intestinal transit time to increase.  Due to the prolonged transit, t here is more time for the drug to be absorbed, so dosage might be reduced. Drugs that are lipid soluble cross the placenta easily, whereas drugs that are ionized, highly polar, protein bound cross w/ difficulty. Teratogenesis- Developmental changes in the fetus can occur: preimplantation/presomite (conception through wk 2), embryonic period ( wk 3 through 8) Gross malformations is produced, & fetal period ( wk 9 through term) usually disrupts function rather than gross anatomy (i.e. disruption of brain development). Drugs in Risk Category A are the least dangerous. (Studies have been done in pregnant women & have failed to demonstrate a risk of fetal harm. Category B- Slightly more risk than A. Animal studies shows no fetal risk but studies have not been done in women.  There is no fetal risk in later trimesters. Category C- Greater Risk than B. Animal studies shown a risk in fetal harm but no studies have been done in women. Category D- Proven Risk of fetal harm: Studies in women show proof of fetal damage but the potential benefits of use during pregnancy may be acceptable despite the risks.Category X- Proven Risk of fetal harm: Studies in women show definite risk of fetal abnormality & fetal risk.  Risk outweighs possible benefits.

Off label drug use: Use has not been evaluated by the FDA.  Physicians were allowed to prescribe a drug for an off-label use, but manufacturer was not allowed to promote the drug for that use even if promotion was limited to providing potentially helpful info.  In return manufacturers must be able provide research to support the claims made in the articles.  Angiotensin 2- The most prominent actions are vasoconstriction & stimulation of aldosterone release from the adrenal gland.  Both action serve to raise blood pressure. May cause pathologic structural changes in heart & blood vessels. In the heart it increases cardiac mass. In hypertension it may be responsible for increasing the thickness of blood vessel walls. In atherosclerosis it is responsible for thickens the intimal surface of blood vessels. In heart failure & myocardial infarction may be responsible for causing cardiac hypertrophy & fibrosis. Increases fluid & sodium retention. Aldosterone  cause reabsorption of sodium in kidneys & plays important role in pathogensis of cardiovascular & renal disease independent of Angiotension 2. Hemodynamics – the physical factors that govern blood flow. Pressure-force exerted on liquid. Blood flow depends on the difference between pressures in the arterial and venous vessels supplying the organ. Fluid moves from the arterial side of the capillaries (greater pressure), to the venous side (lesser pressure) Resistance- opposition to force. Most opposition to blood flow is provided by the diameter and length of the blood vessels. Changes in blood flow through an organ result from changes in the vascular resistance within the organ= increased resistance leads to decreased blood flow.  Anatomy and Physiology of the Heart Superior Vena Cava-Right atrium-right ventricle- pulmonary arteries- Lungs-pulmonary veins-left  atrium-left ventricle-Body. Five stages of the cardiac cycle. Atrial systole- opening of mitral and tricuspid valves and ventricular filling from atria. The ventricle fill rapidly in early diastole and again in late diastole when atria contract. Ventricular systole. Contraction pushes AV valves shut. When ventricular pressure reaches that of the pulmonary artery and aorta, the semilunar value open and ventricular ejection occurs. Intraventricular pressure and ventricular volume decrease rapidly. Aortic valve closes with ventricular relaxation and decreased ventricular pressure. Mitral valve opens and passive ventricular filling occurs when left ventricular pressure decrease. Diastole-ventricular filling; relaxation. Systole- contraction that propels blood from ventricles into circulation. Atrial Kick- the priming force contributed by atrial contraction immediately before ventricular systole that acts to increase the efficiency of ventricular ejection due to acutely increased preload. As it makes this last contraction, the ventricle takes over and draws in the blood. This allows the ventricle to fill with blood. Circulatory Conduction-SA node-pacemaker of the heart. Located at the junction of the right atrium and superior vena cava, just above the tricuspid valve. Normal electrical impulses come from here.Then the impulse travels to the AV node, bundle of HIS, bundle branches, Purkinje fibers.  Arteries- higher pressure, more muscular. Arteriole- regulatory valves. Capillaries-sight of most exchange. Venules- collect blood from capillaries. Veins-Lower pressure, more distendable. Cancer-Risk Factors-Genetics, sedentary lifestyle, obesity, Diet-tobacco, alcohol, high fat, red meat, processed meats, high carbs, vitamin deficiencies. Radiation, exposure to chemicals, air pollution. Concepts of Drug Therapy. Pharmacotherapeutic- prevent, treat diseases. Prevent pregnancy. Clinical pharmacology-study of how drugs intact with humans. No drug completely safe. Nurse is the last line of defense against medication errors. 6 right- drug, patient, dose, route, time, documentation. Selectivity- works on target organ with little systemic adverse effects. The more specific, the les side effects. “empty stomach”- one hour before or two hours after a meal. Ideal drug- effective, safe, selective, predictable…Pinworms, whipworms, hookworms, threadworms, tapeworms: pinworms (enterobiasis) – most common in the U.S, life span 2 months, all members of an infected individual should be treated ; whipworms (trichuriasis) - treated with vermox, may live to up to 10 years or more, rectal prolapsed can occur if worm burden is large, inhabit in large intestine; hookworms (ancylostomiasis) - headed to the intestine, symptomatic anemia likely in pregnant women and menstruating women because of chronic blood loss and anemia, common in rural areas where hygiene is poor and people walk barefoot, hook to small intestine and suck blood, nausea, vomiting, abdominal pain; threadworms (strongloidiasis) – ivermectin treatments, larger, dangerous, can cause death, southern desert climates, mild: abdominal pain and diarrhea, severe: vomiting, massive diarrhea, dehydration, electrolyte imbalance and bacterium ; tapeworm (cestodes) – beef, pork, fish (undercooked), 3 classifications, reproduce to the point of obstruction. Mebendazole (vermox)- 5-10% absorbed orally, work directly, drug of choice for intestinal roundworms, used for pinworms, giant roundworms, hookworms, whipworms, adverse effects- avoid in 1st trimester of pregnancy because of the tetragon which causes abortions, administration- 100mg and 500mg for 2-3 days, can chew, crush or swallow whole. Prevents uptake of glucose by susceptible intestinal worms, 3 days elapse between initiating treatment and complete clearance of parasites. 

Causes of acidosis and alkalosis- higher the H+ concentration the lower the pH (more acidic) the lover the H+ concentration the higher the pH (more basic). Metabolism is how we get energy and the breakdown of things (carbohydrates, fats, proteins). Normal- 7.35-7.45, < 7.35 acidosis> 7.45 alkalosis. Metabolic acidosis- increased acid and decreases bicarbonate (base) in the extracellular space. Acute onset- lactic acidosis, gradual onset- diabetic ketoacidosis, renal failure. Clinical manifestations- headache, lethargy, deep/rapid respirations, anorexia, abdominal pain, cramping, diarrhea, severe dysrhythmis, hypotension and death, treatment- NA+, water and bicarbonate infusion.  Metabolic alkalosis- bicarbonate is increased, too much base. Causes- prolonged vomiting, GI suctioning, excessive bicarbonate intake, and diuretic therapy. Muscle cramps, hyperflexia, dehydration, and low NA+/K+. Corrected with NACL and K solutions.  Respiratory acidosis- alveolar hypoventilation which leads to CO2 retention, CO2 excess id hypercapnia. Causes- depression of the respiratory center, respiratory muscle dysfunction, chest wall disorders, and disorders of the lung parenchyma.  Respiratory alkalosis-  lose a lot of carbon dioxide, alveolar hyperventilation, stimulated by hypoxia from many conditions, can occur from physiologic attempts to correct metabolic or respiratory acidosis, blood transfusion stabilizes the cause. 

Sodium and potassium- fluid and electrolyte balance- the chief interaction that balances fluids in the human is that between Na+ and its counterparts and water. Na+ chief cation, sets up environment that we can manipulate meaning we can move the H20, water follows sodium. NA+ - controls osmosis, leads to neurological balance, binds with chloride, bicarbonate and phosphate, chief cation of the extracellular fluid. Sodium regulates osmolarity, neurological balance, buffering acidity. Clinical manifestations- hyponatrmis (seizures, hyper-reflexia, restlessness, headache, salt craving, anxiety, muscle cramping). Hypernatremia (thirst, hypertension, hyperventilation, lethargy, edema, coma, death). High rare because of constant dilutes> 145 low < 135. Intake 5-6 gm, optimal 2-3 gm, min 500mg or ½ gm.  Hypertonic- increased risk of blood loss, excessive sweating, osmotic diuretics and overly concentrated food source, water loss exceed sodium loss, cells will shrink, and water will leave cells to move to the higher solute concentrations (osmosis). Cells become dehydrated but the extracellular space is partially compensated. Hypotonic – sodium loss exceeds water loss, primary cause of loss of sodium via kidneys, cells will swell because the solute concentration will be high, safety concerns are seizures and pts will likely have hyponatremia. Potassium- most abundant intracellular cation, 150meg within the cell, 4-5meg outside the cell, measures from the lab, regulated by the kidneys, output is increased by increased levels of aldosterone and most diuretics. Hypokalemia – deficient extracellular levels of K, < 3.5 meq, commonly caused by diuretic uses, causes muscular irritability of skeletal and smooth muscle. Dysrthythmis, intestinal dilation, weakness and paralysis. Hyperkalemia- causes- Addison’s disease, K sparing diuretics, excessive K intake, and acute acidosis. Dysrthythemia, muscular irritability, weakness, numbness and tingling. Treatment- K restriction, IV treatment with glucose and insulin.

Concepts of peripheral vascular pressure- alterations in water movement- edema- excessive accumulation of fluids in the interstitial spaces and will be apparent in dependent locations or where the body had to work against gravity, causes include: Oncotic- solution pressure, not enough fluid (dehydration), causes edema because too much fluid, albumin- taking protein out of blood which keeps the water in blood. Hydrostatic- venous occlusion has increased the pressure to the point that fluid is being forced out of the blood vessel, fluid is stuck, venous thrombosis: blood clot. Fluid volume- the pressure inside the veins have become so great that fluid is being forced to the vessel wall, blood vessels are semi permeable, example causes are CHF (most often on the left because that’s where the heart is located) and chronic renal failure. Capillary dilation- increased dilation of the capillaries which can be due to inflammation or immune response.  What can increase dilation/ permeability? Pharmacologic, pregnancy, increased salt, BP, diet and exercise, inflammation and immune response. 

Circulation (general and through the heart) – circulatory system- move oxygen and nutrients, circulate electrolytes and hormones, move waste to elimination sites. Pulmonary circulation- right heart, pump blood through the lungs systemic circulation- left heart, pump blood to the rest of the body. Heart (structures that direct circulation) - mediastinum, heart wall (pericardium- very outside tissue, closest to the heart myocardium- actual heart muscle, thickest layer, endocardium- layers inside heart), endothelium- throughout chambers of the heart and blood vessels, multifunctional, essential to normal vascular physiology, dysfunction contributed to vascular disease. Heart chambers- right atrium, left atrium, right ventricle, left ventricle. Arteries- carry blood from the heart to all parts of the body. Capillaries- allow the closest contact and exchange between the blood and the interstitial space. Veins- channel blood to capillaries in all of the body parts of the body back to the heart. Smoking risk- tobacco. Known carcinogen. 1 in 5 deaths in the U.S are due to smoking. 30% of world wide deaths. Second hand smoke directly increases lung cancer risk. Cell cycle and growth fraction G1 – Produce RNA and synthesize protein, ensure that everything is ready for DNA synthesis. S – produce new DNA. G2- Enter Mitosis. M – Complete mitosis.  Cancer cells often show defects in the normal process of differentiation, that is the process of acquiring a specialized function and organization.  Neutrophil Count (predominant phagocytes in early inflammatory site arriving w/in 6-12 hrs after the initial injury they ingest debris, bacteria, & dead cells.) <1500/ mm3. Mild Neutropenia 1000-1500. Moderate 1000-500. Severe <500. Inhaler admin: MDI-One minute between 1st and second puff. When using a short acting and long acting at the same time, administer short 1st wait 5 minutes then administer long. DPI-Easiest to use. Wash mouth after or use before brushing teeth. Can cause candiasis (glucocorticoids).Switiching fro oral to inhaler nurse needs to taperUse of nebulizers- can take several minutes. Same amount of drug contained in 1 puff from inhaler. Good for little children, even more effective than inhalers
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