
Cholesterol- component of a cell membrane, builds new cell walls-skin, synthesis of certain hormones and bile salts, deposited in stratum corneum of the skin, comes from dietary sources, manufactured by cells and primarily the liver. HDL- at least 40-60, more is best, “good cholesterol”, carries cholesterol to the GI tract to be excreted. LDL- < 130 with no risk factors, < 100 with 1 risk factor, < 70 with multiple risk factors, “bad cholesterol”, carries cholesterol to the arteries. Triglycerides- lower is better, <150, can rise in response to glucose intolerance, VLDL carries triglycerides, HMG CoA reductase is an enzyme important for LDL production by the liver, it works at night, new lipoproteins are released early in the AM, fatty sugars goes up when the cholesterol goes up. Total- < 200. Ways to increase HDL levels- exercise, estrogen, vitamin e, eat right (beans, fiber, tuna, salmon, halibut), ethanol (limited amount like 1 beer a day or 4-8 oz of wine a day or 1 oz of liquor a day). There are exceptions to this: alcoholics, liver disease and diabetes (triglyceride levels become elevated), tannin in red wine, vasodilator, decrease platelet aggregation, plasminogen activation. Arterial sclerosis- leading cause of high cholesterol. Detection, evaluation, and treatment of high cholesterol- 12hr fasting, 35 sec to clot, cholesterol screening should be done every 5yrs for adult over the age of 20, CHD risk assessment- diabetes, atherosclerotic disease, Framingham risk score > 20%, treatment of high LDL- therapeutic lifestyle changes, weight control, exercise (increase HDL and lifting weights lowers BP), smoking sensation (lowers effects of cholesterol), 25-35 gram of fiber daily. Related cholesterol drugs- HMG-CoA Reductase Inhibitor (Statins)- most effective drug for lower LDL, elevation of HDL cholesterol, atorvastatin (lipitor) and simvatatin (zocor), non-lipids beneficial cardiovascular actions (reduces the risk of CV events and increased bone formation), reduction as early as 2 wks, lowers heart attack, stroke and claudication, uses- hypercholesterolemia, primary and secondary prevention of CV events, diabetes, affects- headache, rash, gi disturbances, muscle aching/ wasting, hepatotoxicity, drug interactions- fibrates and ezetimibe, agents that inhibit CYP3A4, use in pregnancy. Nicotinic acid (niacin) - reduces LDL and TG levels, increases HDL the best, decrease the production of VLDLs, uses- lowering TG levels, elevating HDL, adverse effects- skin flushing/ itching, gastrointestinal, hepatotoxicity, hyperglycemia, gouty arthritis, at night drink milk and water. Bile acid binding resins- cholestyramine (questran) colestipol (colestid), reduction in LDL, increase VLDL levels in some pts, mechanism of action- increases LDL receptors, prevents absorption of bile- acids, therapeutic use- reduce LDL adverse effects- constipation, decreased up take of fat soluble, powder, stop diarrhea and gallbladder issues. Fibric acid derivatives (fibrates) – gemifbrozil (lopid), lower VLDL levels, raise HDL cholesterol, adverse effects- rashes, gastrointestinal, gallstones, myopathy, and liver injury. Other products that alter plasma lipid levels- plant stanol and sterol esters (veggie oils), estrogen ( lower lipid levels in women, vasomotor if increased lipid use), cholestin (lower cholesterol absorbance in colon), fish oil, best is canola oil, not hydrogenated are god, at least 2 omega 3’s or 1 omega 1, HDL increased and LDL decreased if enough taken. Key ingredients in RBC’s- iron- most commonly recognized as the source of anemia, for ages 22-65, you get all the iron you need by recycling of RBC’s by the spleen (if it occurs in this age group it is most likely due to blood loss), supplementation- increase dietary iron in those < 22 and during pregnancy, mild iron deficiency anemia may be asymptomatic and should be suspected in infants, menstruating women and pregnant women, acute, food- liver, egg yolk, brewers yeast, and wheat germ, PO & IV, basis for our blood, encourage spleen to work. B12- stored in the liver (5-7 yrs become completely deficit, can be shorter duration if severe liver dysfunction is present), needed to convert folic acid, marcolytic RBC’s, deficiency of b12 creates a condition of chronic anemia (vegetarians, elders with chronic disease affecting the absorption or storage of b12) sources- animal protein/ red meat, brewers yeast, signs/ symptoms- pallor smooth/ beefy red tongue, paresthesia, Hyperkalemia, most common- eating disorder, poor nutrition, diabetes, thyroid disease, neurological can range form mild to severe, can be similar to ALS and MS, tingling and numbness in hands or feet, reduction of DTR, loss of memory, mood changes, hallucinations. Folic acid- absorbed in small intestine, deficiency is acute anemia, in vitamin b family, used in the production of new RBC, food- cheese, eggs, fish, greens, milk, meat, yeast, in normal circumstances we reserve approximately 40 days worth in our bone marrow, essential in development of neural tubes (defects such as spina bifida due to lack of folic acid occurring in the first 28 days of gestations), alcoholism (#1 deficiency),  poor diet, vomiting and diarrhea can deplete stores, 2nd nutrient associated with anemia, help with early development of the fetus, symptoms- pallor, shortness of breath, cardiac palpations, high MCV and low hemoglobin and serum folate. Amino acids. Erythoprotein. Thyroid function- screen TSH at age 35, hypothyroidism: female 8:1, 18:1 older female, signs/ symptoms- anemia = decreases BMR>>>>decreased RBC production, increased cholesterol, most common cause of high cholesterol in women, TSH decrease when thyroid is working more and vise versa, it stimulating, more serious issue in young male (wheat allergy), don’t treat women under 45 for high cholesterol, estrogen counteracts any high cholesterol levels.Types of anemia: anemia is a symptom or manifestation: not a true diagnosis, aplastic anemia: decreased amount of RBC due to improper function bone marrow, hemolytic anemia: genetic defect resulting in blood cell destruction, pernicious anemia: vitamin deficiency, normal 4.5-6 million anemia is below 4.5, points to another problem: deficiency back lack of iron, vitamin b12 and folic acid, hereditary disorder of RBC, disorders involving hematopoietic tissues. Drugs: bismuth compounds- pepto bismol, used in treating diarrhea, h. pylori infection, heartburn, indigestion, nausea, using long term increases risk of neurological injury, s/e- black tongue, tarry stool, stool impaction in elderly and infants, discontinue if tinnitus occurs. Laxatives- used to stimulate defecation, soften stool and increase stool volume. Bulk forming laxatives/ psyllium Metamucil- soften fecal mass and increase bulk, uses- decrease diarrhea on pts with diverticulitis and irritable bowel syndrome, control stool for patient while ileostomy or colostomy, promote defecation in older adults with decrease in peristalsis. Surfactant colace- lower surface tension allow penetration of water, used short term with constipation b/c pregnancy or opiods use, prevent painful elimination, decease risk of fecal impaction in immobile patients, promote defecation in older adults with decrease in peristalsis. Stimulant bisacody ducolax- stimulate peristalsis, work in colon to reduce water and electrolyte absorption and increase water secretion into intestine, used client preparation prior to surgery /diagnostic test, short term use of constipation from opiods use. Osmotic magnesium hydroxide milk of magnesia- draw water into intestine to increase mass of stool, stretching musculature, thereby stimulating peristalsis, low dose use to prevent painful elimination, high dose used for client preparation prior to surgery/ diagnostic test, rapidly evacuate bowel after ingestion of poisons.  Metronidazole flagyl- chrones, gastric ulcer, h. pylori. S/e – GI discomfort, metallic taste, darkening of urine, CNS symptoms (numbness, ataxia, seizures), inhibit activation of warfarin. PO, IV, IM. Proton pump inhibitors – prilosec, prevacid- irreversibly inhibits gastric secretions, short half life, short term therapy, PUD, GERD and hypersecretory conditions, s/e: insignificant, headache, diarrhea, interactions- amipicillin, digoxin, iron, ketoconazole, delay absorption, wait 2 hrs, treated 4-6 weeks. Histamine 2 blockers- cimetidine, anitidine, famotidine- anti ulcer medication, GERD w/ others for h. pylori, suppress secretion of gastric acid, s/e decrease in libido and impotence, CNS effect: lethargy, depression, confusion, take w/ o food, interacts with warfarin and phenytoin, antacids. Misoprostol cytotec (PO)- decrease acid secretion, increase secretion of bicarbonate and protective mucous, taken with pts long term NSAIDS to prevent gastric ulcers, s/e diarrhea and abdominal pain, women may experience spotting, pregnancy risk X ( can induce labor), take at meal and bedtime.  Anti-cholinergic meds (scopolamine) - interfere with transmission of nerve pulses to vomiting center of the brain. Blocks acetylcholine, slows digestion, contributes to GERD (loosens LES). Treats motion sickness, side effects- dry mouth, urinary retention, constipation. Vitamin B12 (cyanocobalamin) – treat vitamin b12 deficiency, megalbalstic (marcolytic) anemia, side effects- hypoklemia secondary to the increase in RBC production, folic acids mask the signs of b12 deficiency, monitor baseline b12, HgBm, RBC every 3-6 months. Vitamin C (ascorbic acid) - water soluble, action required for production of collagen and other compounds that bind cells together, has anti- oxidant properties, facilitated iron absorption, deficiency can lead to scurvy. Vitamin K- fat soluble vitamin, action required foe synthesis of prohrombin and other clotting factors, deficiency produces bleeding, side effects- hypersensitivity, hyperbilirubinemia, used in warfin overdose. Folic acid- essential in production of DNA and erythropoiesis, used in treatment of megalbalstic (marcolytic) anemia and prevention of neural tube defects in pregnancy, no adverse side effects. Niacin- reduces LDL and TG levels, increase HDL, decrease production of VLDL, adverse effects: flushing, itching of skin, GI effects, hepatoxicity, hyperglycemia, gouty arthritis. Heparin (lovenox) – inactivates thrombin formation and factor Xa, uses: venous thrombosis, pulmonary embolism, and open heart, adverse effects: hemorrhage, thrombocytopenia, hypersensitivity (monitor signs of bleeding, platelet count), contradictions: pts with low platelet counts, never after eye, brain or spinal cord surgery. Caution in hemophilia, monitor infusion every 30-60 min. monitor patient 4-6 hrs, treat overdose with protamine sulfate. Iron- most common recognized source for anemia. Age’s 22-65 get all iron needed from recycling of RBC in the spleen (1st suspicion of low levels not diet in this age group). Increase iron under age of 22 and during pregnancy. Iron anemia- most common reason people age 65 and older, b/c GI bleeding. 1. Most common cause in women b/c pregnancy and menstruation (increase in fluid so high). 2. Reduce o2 carrying capacity- resulting in tissue hypoxia. 3. Develops slowly in 3 phases: depletion of body stores, insufficient transport to bone marrow, and onset iron- deficient erythropoiesis. 4. Fatigue, shortness of breath, pallor, increase RBC size. 5. Give oral supplement: DON’T TAKE WITH ANTACID, can stain teeth, take on empty stomach, give with oj to promote absorption, products that may interfere with iron absorption: intrinsic factor, infants: 15mg, children 3-11: 7-10 mg, males: -11 mg, females: 8-18mg, pregnant: 27mg, lactation: 9-10mg, give iron dextrin: pts unable to absorb oral iron (IM), headache, seizures, nausea, leukocytosis, observe one hour after anaphalxdid, epinephrine to reverse anaphylaxis.Gastritis- inflammation of the stomach or gastric mucosa. Can be acute or chronic from infected food, viruses, smoking, overuse of NSAIDS, Aspirin, Alcohol intake, ulcers, or radiation. During acute phase avoid food and fluids. Then progress slowly starting with clear liquids, monitor for hemorrhage, avoid irritation foods, take meds (antibiotics, bismuth compounds), if chronic may need B12 replacement.Hiatal Hernia-a portion of the stomach pushes through the diaphragm and into the thorax. s/s- heartburn, regurgitation, vomiting, dysphagia, and increased feeling of fullness. Treatment (same as GERD)- limit mealtime fluids, avoid anticholinergic meds, do not recline for at least 1 hour post.Stomach- primary function is to aid digestion through the production of gastric acid. Cells-gastric, chief, mucus, and parietal.Gastric cells- produce gastrin, an enzyme. Metabolizes alcohol. Females have 30-50% less than males. Alcohol goes straight to blood (brain and liver). Females get cirrhosis a decade earlier than males. Chief cells- produce pepsinogen, a protease enzyme which breaks down protein. Protein is primarily digested in the stomach. Acetylcholine stimulates release of pepsinogen and acid secretion. Mucus cells- prevent auto-digestion of the stomach. Stimulated by prostaglandins which also produce bicarbonate. NSAIDS produce pain relief by blocking prostaglandins. Decrease in mucus production leads to gastric ulcers. Parietal Cells- produce HCl and intrinsic factor. Intrinsic factor (glycoprotein)- needed for vitamin B12 absorption, B12 needed for RBC/WBC production and nervous system function. Small intestine- receives chime from stomach, pancreatic juices from pancreas, bile from the gall bladder. Major function is digestion of foodstuffs. Duodenum produces CCK (cholecystokinin), the hormone of satiety (fullness). Organ of nausea due to serotonin release. Foods high in cholecystokinin include almonds, walnuts, and peanuts. Jejunum/Ileum- puts out 5,500 cc of fluid/day. Celiac sprue- gluten allergy to wheat; increased risk of cancer of small intestine. Crohn’s disease- one type of inflammatory bowel disease. Appendix has immune function but not essential to immune system. It gathers bacteria. Large intestine- normal flora takes 3 months to appear in newborns. Net absorption of water is 1300cc (higher in small intestine), secretion of K+ from large bowel (in hyperkalemia, can give Kayexolate enemas), glandular cells produce mucus and can be cancerous= adenocarcinoma, movement/storage of feces via ACh (needed to move drugs through system). Earliest indicator of colon cancer- increased mucous in bowel. Squamous cell carcinoma- viral (HPV). Peristalsis- decreased. Anticholinergics- Elavil. Calcium Channel blockers (verapamil)- calcium helps muscle to contract, if blocked by medication, peristalsis is also blocked, Opiates, esp. codeine, Lomotil, an opiate-derivative, produces euphoria feelings. Immodium is the same thing without the CNS side effects. Increased peristalsis- nicotine. Liver- has capacity to regenerate (can remove up to 80% of organ and it can still regrow), most is located to the right side of midline. If enlarged, it pushes on diaphragm, causing referred pain to the shoulder. Functions- conjugation of bilirubin and excretion into bile ducts, produces albumin, synthesis of clotting factors; inactivation of hormones, toxic substances, drugs; metabolic functions, storage (macrophages, also stores blood). Inactivation of bilirubin- waste product of RBC destruction by spleen. Made water soluble by liver. Unconjugated or indirect bilirubin is lipid-soluble. From spleen to lymph system to blood vessels. Sent to liver for inactivation. Conjugated or direct bilirubin is water-soluble. Excreted by GI tract-stool. A small amount is reabsorbed and excreted via urine. Bilirubin makes stool brown. Bilirubin has to go up to twice the normal value for clinical jaundice to occur (5x in a neonate). Jaundice will first appear under the tongue and on the palate. Functions-production of albumin. Normal range 3.5-5.0. albumin holds water in the vascular system (osmotic pressure). Hypoalbuminemic- can’t keep fluid in vascular system. Third spacing-ascities and edema. Production of lipoproteins- HDL= good cholesterol, carries cholesterol to the GI tract to be excreted. LDL= bad cholesterol-carries cholesterol to the arteries. VLDL- carries triglycerides. HMG CoA reductase-enzyme important for LDL production by liver. Works at night and new lipoproteins are released early in the morning. Storage-Kupffer cells store iron, B12. 70% of blood supply to the liver is venous, almost impossible to infarct a liver because it doesn’t use much oxygen. Liver enzymes-AST & ALT. elevation means problem in liver parenchyma. AST- formally SGOT found in liver, heart, skeletal muscle, brain, spleen, pancreas, lung, and renal tissue. ALT- formally SGPT. 99% found in liver. Normal for both are around 50. Alkaline phosphatase-hepatobiliary enzyme indicates a biliary problem, usually requiring gallbladder surgery. Found only in cells lining biliary tree. Liver toxicity-AST is especially sensitive to alcohol. Alcohol liver disease-AST twice as high as ALT. Acetaminophen is liver toxic. Many herbal meds are hepatotoxic so ask about health foods the pt may be taking. Ex. St. John’s Wort. Primary biliary cirrhosis-increased alkaline phosphatase and jaundice. It is an autoimmune problem found primarily in women (make antibodies). Alkaline phosphatase is also found in the bone being actively created. 6x normal level during 1st year of life and in teenagers. 20x normal level osteoblastic sarcoma, breast/prostate cancer metastasized to bone. Gallbladder-small pear-shaped organ that sits under liver on right side of abdomen. Concentrates and stores bile (greenish brown) that is made by liver. Contracts and sends bile into small intestine through bile ducts to help break down fats in food. Bile is made of water and bile salts. Bile salts act like detergent and help dissolve globules of fat. Also contains cholesterol, fats, and bilirubin. Spleen-should not be palpable in adults unless 3x normal size. Palpable in neonates-1yr. important for immunity; try not to remove if possible. Kehr’s sign: left shoulder pain with spleen rupture or enlargement or bleeding under capsule due to stretching of the diaphragm. Pancreas- head and tail. Head is the exocrine portion which released enzymes into the 2nd portion of duodenum. Pancreatic enzymes amylase, lipase. Amylase is found in pancreas and parotid gland. Elevated in acute pancreatitis (12000-16,000) due to alcohol, gallstones (Alk. Phos is also elevated) or hypertriglyceridemia, and mumps orchitis. Tail is toward back and handles the endocrine functions (Islets of Langerhans). Polycythemia-increase in both the number of circulating erythrocytes many number as high as 8-12mil, Hgb concentration within the blood rises to 18-25g. Polycythemia Vera- develops in middle age, particularly among Jewish men, possibly a form of malignancy similar to leukemia and is often considered a premalignant condition. Symptoms- relentless, unrestrained production of erythrocytes, WBCs and platelets. Increase in blood viscosity, increase in total blood volume, severe blood congestion of all tissues and organs. SOB, Edema. Diagnosis- RBC, Hgb, Hct, and platelets are increased, ABGs are normal, hyperplastic bone marrow, serum uric acid 3-4x normal. Tx-goal is to reduce blood volume and viscosity and reduce bone marrow activity by phlebotomy and myelosuppressive meds. Secondary Polycythemia- when the body’s demand for oxygen increases, the bone marrow must produce more RBCs in order to prevent tissue hypoxia. Causes-chronic lung disease (emphysema), congenital heart disease, prolonged exposure to altitudes 10,000 feet or more. Symptoms- same as polycythemia vera, except the WBC and platelets are normal and no splenic enlargement. Tx- treat underlying cause of hypoxia. Relative Polycythemia- loss of plasma without loss of RBCs. RBC concentration increases relative to the amount of plasma remaining in the vascular system. Causes- fluid loss  and dehydration due to low fluid intake, diarrhea, vomiting, burns, excessive diuretics. Tx-reestablish fluid and electrolyte balance. Sickle cell disease- abnormal form of hemoglobin:  hemoglobin S (Hb S) within the erythrocytes. Hb S is formed by a genetic mutation in which one amino acid (valine) replaces another (glutamic acid). Hb S reacts to deoxygenation and dehydration by solidifying and stretching the erythrocyte into an elongated sickle shape. Sickle cell disease is an inherited, autosomal recessive disorder. Sickle cell anemia- homozygous form (inherits HB S from both parents), is the most severe. Sickle cell trait- child inherits Hb S from one parent and normal hemoglobin (Hb A) from the other, is a heterozygous carrier state that rarely have clinical manifestations. Because the child has more than 50% Hb S, clinical manifestations occur only with extreme stress. risk- in ppl with origins in equatorial countries, particularly central Africa, the Near East, the Mediterranean area, and parts of India. In US, most common in African Americans, 1:4000-1:5000 live births.  In the general population, the risk of two African-American parents having a child with sickle cell anemia is 0.7%.  Sickle cell trait occurs in 7-13% of African Americans. Symptoms- When sickling occurs—pallor, fatigue, jaundice, and irritability—sometimes are accompanied by acute manifestations called crises. vaso-occlusive (thrombotic) crisis (vasospasm causes “log-jam” of blood). aplastic crisis (In sickle cell anemia, erythrocyte survival is only 10-20 days.  Despite the increased need for new erythrocytes, erythropoiesis is diminished, resulting in profound anemia) sequestration crisis (large amounts of blood become acutely pooled in the liver and spleen (seen only in the young child). Supportive care- aimed at preventing consequences of anemia and avoiding crises. Avoid fever, infection, acidosis, dehydration, constricting clothes, and exposure to cold, Bone marrow transplant. Mononucleosis- Acute infection of B-lymphocytes (B-cells). Epstein-Barr virus (EBV). 15-30yr (“kissing disease”). Sore throat and fever. two early manifestations of infectious mono, caused by inflammation at the site of viral entry, the mouth and throat. Incubation period: 30-50 days. S/S- headache, malaise, and fatigue during the first 3-5 days that continue for 7-20 days.  Temperature for 7-10 days, sore throat, enlargement and tenderness of the cervical lymph nodes. Sore throat most common . It appears in the first week and is usually accompanied by hyperplasia of the pharyngeal lymphoid tissue with inflammation and edema, as well as exudative tonsillitis. Serologic tests are necessary to diagnose infection by EBV.  Monospot agglutination test is performed to show the presence of heterophilic antibodies associated with infection by EBV. CBC, reduction in WBCs. Self-limiting, and recovery occurs in a few weeks.  Treatment consists of rest and alleviation of symptoms and analgesics. Peptic Ulcer Disease- degrees of erosion of the gut wall. Cause- Imbalance between mucosal and aggressive factors. Defensive factors (good)- Mucus, Bicarbonate, Blood flow, Prostaglandins, Aggressive factors (bad)- Helicobacter pylori , NSAIDs, Gastric acid, Pepsin, Smoking. 
