PHARM I EXAM 4: ACID-BASE

ABGs know them: 
· Assess resp. component of acid-base balance. 

· pH= 7.35-7.45; Pa02 = 80-100%; Sa02= 93-100%; PaCO2= 35-45; HcO3= 25-28
· Metabolic Acidosis/Alkalosis = Bicarb has moved. Typically opposite CO2. 
· Respiratory Acidosis/Alkalosis = no change in Bicarb; CO2 has moved. 

Magnesium's role in homeostasis and know all of the roles:

· Magnesium is required for cellular energy metabolism, functioning of the Na+/K+ - ATPase membrane pump, membrane stabilization, nerve conduction, and ion transport. Magnesium participates in potassium and calcium channel activity. 
· IN cells, regulates enzyme activity, ATP & Calcium transport. Excreted through kidneys, diruetics increase urine loss of magnesium.
Glucose levels rise in stressful situations. Typically when patients are in the hospital, their glucose levels will be higher than normal. This is because increased cortisol is being secreted. Enhanced release of glucose from glycogen stores. Increased production of glucose from noncarbohydrate sources such as amino acids. An accompanying state of insulin resistance that impairs glucose uptake into skeletal muscle. 
Allostasis: interactive physiologic changes in the neuroendocrine, autonomic, and immune systems that occur in response to either real or perceived challenges to homeostasis. Cognitive activation theory of stress. 
Major stress hormones: Chatecholamines and Cortisol; ADH (vasopressin), epinephrine, norepinephrine, rennin-angiotensin-aldosterone pathway.
RAAS system role in stress response: stimulation of the sympathetic nervous system activates the RAAS, which mediates a peripheral increase in vascular tone and renal retention of sodium and water. 
Know the lab values for K, Ca, Mg, Phos, Na, Cl, etc and the meds to treat if they are high or low....:

· Sodium: 135-145; regulates fluids between ICF & ECF.
· Hyponatremia: decreased BUN and hematocrit, muscle cramps, lethargic, fingerprint edema. Limit fluid intake, hypertonic saline. 

· Hypernatremia: increased BUN and hematocrit, increased thirst, dry skin, decreased turger (dehydration), rapid pulse, decreased B/P, decreased output. Replace fluids; could cause cerebral edema if fluids are replaced too quickly.
· Potassium: 3.5-5.0; ICF
· Hypokalemia: increased thirst, anorexia, muscle weakness, cardiac arrythmias, depression, paralytic ileus, metabolic alkalosis. Increase high potassium foods, oral/IV potassium reuptake.

· Hyperkalemia: ECG changes, risk of cardiac arrest, decreased HR. Lactic acidosis/DKA @ increased risk. Acidosis pulls potassium out of cells. Sodium bicarbonate, insulin, albuterol given. 
· Calcium: 8.5-10.5; major cation in the body. 99% of body calcium is found in bones. 
· Hypocalcemia: numbness, spasms, tetany, hypotension, osteomalacia. Hypoparathyroidism & renal failure. Chvostek & trousseau’s signs for neuro excitability. Give IV calcium for long term care. 

· Hypercalcemia: polyuria, increased thirst, flank pain, behavior changes, increased BP, atrioventricular block, constipation. Hyperparathyroidism, too much Vit D, prolonged immobilizations diuretics. Rehydrate, loop diuretics to increase elimination of calcium because Thiazide diuretics promote reabsorption of Calcium.
· Magnesium: 1.8-3.0; in cells
· Hypomagnesium: personality change, tetany, tachycardia, increased BP, arrythmias. Alcoholism, malnutrition, diarrhea. Cause of hypocalcemia.

· Hypermagnesium: confusion, decreased BP, cardiac arrest, arrythmias. Renal failure, laxatives, antacids. Do not give magnesium, IV calcium, dialysis. 
· Phosphorus: 2.5-4.5

· Chloride: 98-106

How do we assess edema? pitting edema? what is lymphedema?
· Assessing for edema: daily weight, visual, measure affected part, finger pressure for pitting. 1 L fluid = 2.2 lbs. +1 to +4. Treatment: elevation, diuretic, elastic stocking, albumin. 

· Increased interstitial fluid, palpable swelling, increased capillary pressure. Pitting edema: accumulation of interstitial fluid exceeds capillaries of tissues. Lymphedema: impaired lymph flow (edema).
Understand the neuroendocrine system's role in stress...hormones etc
· Mobilization of energy, a sharpened focus and awareness, increased cerebral blood flow and glucose utilization, enhanced cardiovascular and respiratory functioning, redistribution of blood flow to the brain and muscles, modulation of the immune response, inhibition of reproductive function, and a decrease in appetite. 
· Hormones: Catecholamines (norepinephrine, epinephrine), Corticotropin-releasing factor, Adrenocorticotropic hormone, Glucocorticoid hormones (cortisol), Mineralcorticoid hormones (aldosterone), and ADH (vasopressin).
Capillary colloidal osmotic pressure: a select all that apply and its kinda hard. Edema caused by decreased capillary colloidal osmotic pressure usually is the result of inadequate production or abnormal loss of plasma proteins, mainly albumin. An excessive loss of plasma proteins also occurs when large areas of skin are injured or destroyed. A common problem during early stages of a burn, resulting from capillary injury and loss of plasma proteins.  
Acute stress and its characteristics: less than 6 months, protective in nature, time-limited. Reactions to acute stress are associated with ANS, fight-or-flight response. Centrally, there is facilitation of neural pathways mediating arousal, alertness, vigilance, cognition, and focused attention, appropriate aggression. Can lead to arrhythmias. Response can redirect attention away from behaviors that promote health, attention to proper meals and getting adequate sleep. It can interrupt compliance with medication regimens and exercise programs. Hyperglycemia
PTSD: chronic activation of the stress response as a result of experiencing a significant traumatic event. 

Flashbacks: involuntary recurrent memory. 
Hyperarousal: refers to the presence of increased irritability, difficulty concentrating, an exaggerated startle reflex, and increased vigilance and concern over safety. 
Intrusion: refers to the occurrence of “flashbacks” during waking hours or nightmares in which the past traumatic event is relived, often in vivid and frightening detail. 
Avoidance: the emotional numbing that accompanies this disorder and disrupts important personal relationships. 
Diabetes insipidus, water toxicity know them and the possible electrolyte imbalances associated with DI:
· Decreased response to ADH, cannot concentrate urine & excrete 3-20L daily. Neurogenic DI – defect in release of ADH. Nephrogenic DI – kidneys cannot respond to ADH. 

· Thirsty, polyuria, crave ice water. 

· Treated with desmopressin acetate, oral antibiotic (chloraporpamide) thiazide diuretics.

· Electrolyte disorders = potassium depletion or chronic hypercalcemia. Lithium toxicity.
ADH: Antidiuretic Hormone, also known as Vasopressin: regulation of the reabsorption of water by the kidneys. ADH levels are controlled by ECF volume and osmolality. 
You DO NOT NEED to know SIADH...so please do not think this is a trick on the exam

How do humans adapt to stress??
· Social responses through which individuals or groups modify their environments, their habits, or both to achieve a way of life that is best suited to their needs. 
· The availability of antiseptic agents, immunizations, and antibiotics eliminates the need to respond to common infectious agents. 

· Many of the body’s responses are controlled on a moment-by-moment basis by feedback mechanisms that limit their application and duration of action. 
Walter B Cannon said something about homeostasis being a stable internal environment.....homeostasis = stability was achieved through a system of carefully coordinated physiologic processes that oppose change. Homeostasis involves resistance to both internal and external disturbances. When a factor is known to shift homeostasis in one direction, it is reasonable to expect the existence of mechanisms that have the opposite effect.  
Aldosterone: what does it do for us in times of stress: increases sodium absorption by the kidney.
Colloidal osmotic pressure is the pulling force created by the presence of evenly dispersed particles. Decreased capillary colloidal osmotic pressure is a mechanism that contributes to the development of interstitial edema. This is because of increased loss of plasma proteins and decreased production of plasma proteins. 
Respiratory buffering system and how it responds to high or low CO2:
· Increased ventilation decreases PCO2, while decreased ventilation increases PCO2. Chemoreceptors in the brain stem and the peripheral chemoreceptors in the carotid and aortic bodies sense changes in the PCO2 and pH of the blood and alter the ventilatory rate. The respiratory control of pH is rapid, occurring within minutes and is maximal within 12-24 hours. 
Generalized edema (termed anasarca): is the result of increased vascular volume
“Fight or Flight” response as in the nonspecific things that happen:
· Increased heart rate and blood pressure, pupil dilation, dry mouth, increased blood coagulability, hands and feet become moist and the activity of the GI tract decreases.
GAS (general adaptation syndrome): 

· Alarm stage – generalized stimulation of the sympathetic nervous system and the HPA axis, resulting in the release of catecholamines and cortisol. 
· Resistance stage – the body selects the most effective and economic channels of defense. The increased cortisol levels that were present during the first stage drop because they are no longer needed. 

· Exhaustion stage – when the stressor is prolonged or overwhelms the ability of the body to defend itself. Resources are depleted and signs of “wear and tear” or systemic damage appear.
The affects of angiotension II on the body and blood vessels that results in .....
· Angiotension II acts directly on the renal tubules to increase sodium reabsorption. It also acts to constrict renal blood vessels, thereby decreasing the glomerular filtration rate and slowing renal blood flow so that less sodium is filtered and more is reabsorbed. 
What is the most reliable method of measuring persons’ body water content? Daily weight
Your book says that people will have palpable edema once the body retains X amount of fluid. What is the number???? well its a range really? 2.5 to 3L.
