Venous incompetence & its effects on the heart rate: 
· Main determinants of venous blood pressure: 1. The volume of fluid within the veins. 2. Compliance (distendability) of the vessel walls.
· Veins have thinner walls and are more distendable than arteries.

· Sympathetic nervous system controls compliance. The walls of the veins are highly innervated by sympathetic fibers that; when stimulated, cause venous smooth muscle tone to contract.
· This increases muscle tone, effect of this is to stiffen the wall of the vein, which reduces distendability and increases blood pressure, forcing more blood through the veins and into the right heart.

· Two other mechanisms that increase venous pressure and venous return to the heart are: 1. Skeletal muscle pump (skeletal muscle contraction; veins within the muscles are partially compressed, causing a decrease in venous capacity and increased return to the heart). 2. Respiratory pump (acts as inspiration, abdominal veins are compressed by the downward movement of the diaphragm which moves blood toward the heart).

Cardiac output:

· Heart rate * Stroke volume 
· Heart rate 70 beats/min

· Stroke volume 70 ml/min

· Cardiac output of the heart can be changed by alterations in heart rate, stroke volume, or both.

· An increase in cardiac output without decrease in peripheral resistance will cause arterial volume and mean blood pressure to increase. The higher the arterial pressure increases blood flow through the arterioles (ANS system).

· A decrease in cardiac output causes immediate drop in mean arterial blood pressure and arteriole flow (PNS system). 

· Heart rate: SA node (pacemaker; beta receptor- too many in hyperthyroidism).

· Stroke volume: contract contractility, preload (amount of pressure exerted inside chamber, pressure generated at the end of diastole), afterload (working against). 

Physiologic effects of blood loss at the kidney- renal pressure (basic): 

· Kidney is the principle organ of blood pressure control.
· Initial site of renin (afferent arterial release).
· Nephron is the functional unit (1.5 million in each kidney).
· Key function: elimination, fluid and electrolyte balance, hormonal control of blood pressure, and production of erythroprotein (tells bone marrow to make new blood cells). 
· Effects of the kidney on ECF are the net result of 3 basic processes: filtration, reabsorption and active secretion.
· Filtration occurs at the glomerulus and is the first step in urine formation. All small molecules present in the plasma undergo filtration, cells and large molecules remain behind in the blood. EFC undergoes complete cleansing many times each day. Filtration is a nonselective process and cannot regulate the composition of urine. 
· Reabsorption-   99% of water, electrolytes, and nutrients that are filtered undergo reabsorption. Takes place by active transport. Water then follows passively along the osmotic gradient created by solute reuptake.
· Active tubular secretions: the kidneys had 2 major pumps for secretions. They transport compounds from the plasma into the lumen of the nephron. One is selective for organic acids the other for organic bases. Together the pumps promote excretion of a wide assortment of molecules.
ACE inhibitors:

· Administration: orally, available in single drug formulations and most available in fixed dose combinations with hydrochlorothiazide. Maybe administered without regard to meals. Dosages for ACE inhibitors should be reduced in patients with renal impairment. 
· Side effects: first dose hypotension, cough dry/hacky, hyperkalmia, hypertension, renal failure, fetal injury, angioedema (swelling of tongue, face, mouth). 
· Drug interactions: diuretics, antihypertensive agents, drugs that raise potassium levels, lithium, and nonsteriodal anti inflammatory drug.
· Effects on electrolytes: reduce level of angiotensin II and increasing levels of bradykinin. 
· Contradictions: pregnancy risk category d during 2nd and 3rd trimester related to fecal injury, clients with renal stenosis when present bilaterally or in a single remaining kidney, clients with a history of angioedema following use of ACE inhibitor, use cautiously in clients with a history with renal impairment and disorders.
· Uses: Captopril (prodrug). Hypertension, heart failure, acute MI, left ventricular dysfunction (demand for increased cardiac output), diabetic and non diabetic nephropathy, prevent MI, stroke, death in patients at high risk for CV events. 
· Action: block production of angiotensin II, dilate arterioles and veins, decrease release of aldosterone.

