1. Structure and function of the renal and urologic systems

a. Kidneys- highly specialized and are located in the retroperitoneal space.

i. Cortex- function is filtration, glomeruli are located here, do NOT regenerate

1. Glomeruli- about 1.5 million. Group together to form cortex. Filters blood from afferent arterioles. Efferent arterioles return filtered blood to general circulation. Creatinine and albumin tests for glomeruli function

2. Efferent arterioles- constricted state via angiotensin 2, constriction enhanced by hypertension & hyperglycemia, resist bl to increase filtration

3. Afferent arterioles- vasodilation from prostaglandins, barareceptors are pressure receptors that secrete renin

ii. Medulla- primary site of reabsorption (diffuse back into bl) & secretion (into tubules). DOES regenerate. Function- concentrate urine, location of renal tubular system, site of drug induced toxicity (#1 sign = ringing ears). Ex. ACE, Lasix, NSAID.

iii. Renal Pelvis- function = urine storage, collecting ducts empty and are the end of the tubular system

b. Urologic System- simplistic drainage system, self sterilizing, infections are ascending from the urethra upward. 97% of UTIs are Ecoli

2. Renal system and electrolyte imbalance-including sodium and potassium

a. Sodium is regulated by the renal effects of aldosterone from the adrenal cortex and natriuretic peptides. The concentration of sodium is maintained primarily by the kidney though renal tubular reabsorption. Aldosterone increases the reabsorption of Na+ (135-145)
i. In chronic renal failure, sodium load delivered to nephrons is high, so excretion must increase, thus less is reabsorbed. 

b. Aldosterone increases secretion of K+ by the distal tubule of the kidney and is excreted in the urine (3.5-5.0)

i. In chronic renal failure, tubular secretion of K+ increases until oliguria develops.

3. Diffusion, osmosis, and active transport

a. Diffusion- movement of a solute molecule from an area of greater to an area of lesser solute concentration. Particles move in any direction. Particles move to distribute themselves evenly throughout the solution until equilibrium is established.

b. Osmosis- the movement of water “down” or across a semipermeable membrane from a region of higher to a lower water concentration. Membrane must be more permeable to water than to solutes. Osmosis is directly related to both hydrostatic pressure and solute concentration but not to particle size or weight.

c. Active Transport- requires ATP as their primary energy source. ATP moves Na+ out of cells and K+ into the cells

4. Albumin

a. Routinely assessed in diabetics and is found in the liver. It is the earliest clinical indicator of renal malfunction and is accompanied by nocturia (earliest symptom)

b. ACE Inhibitors and ARBs are second choice. Glomerulus should not be permeable to albumin. Can be if glomeruli are damaged.

5. Renin, angiotensin, aldosterone system

a. When blood volume or blood pressure is reduced (or when excretion is needed), renin is released in response to sympathetic nerve stimulation and decreased perfusion of the renal vasculature. Renin is an enzyme excreted by the kidney. 
b. It stimulates formation of angiotensin 1, an inactive polypeptide. Angiotensin 1 converts to angiotensin 2.

c. Angiotensin 2 secretes aldosterone and causes vasoconstriction. It is the end result of renin release, tenses or constricts, and is a growth hormone. Angiotensin 2 is from the efferent arteries
d. Aldosterone (a steroid) promotes sodium and water reabsorption, conserving blood volume. Aldosterone secretion is influence by Na+, K+, and circulating blood volume. The vasoconstriction elevates the systemic blood pressure and restores renal perfusion. The restoration of Na+ levels, fluid volume, and renal perfusion then inhibits further of rennin. This sodium and water regulation is known as the rennin-angiotensin-aldosterone system. It can also increase systemic arterial pressure.
6. Causes and identification of edema

a. Edema is an excessive accumulation of fluid within the interstitial spaces caused by an increase in hydrostatic pressure, decrease in plasma oncotic pressure, increased capillary membrane permeability, and lymphatic obstruction.

i. An increase in hydrostatic pressure can result from venous obstruction or salt/water retention. Venous obstruction can increase the hydrostatic pressure of fluid within the capillaries enough to cause fluid to escape into the interstitial spaces. Salt/water retention causes volume overload, increased venous pressure, and edema.
ii. Increase in capillary permeability is usually associated with inflammation and the immune response. 
iii. With decreased plasma oncotic pressure, proteins escape from the plasma and produce edema and gain interstitial fluid. Losses or diminished production of albumin contributes to a decrease in plasma oncotic pressure. Decreased oncotic attraction of fluid within the capillary causes fluid to move into the interstitial space. 
iv. Lymphatic obstruction is usually due to infection or tumor. The lymph system normally absorbs interstitial fluid and the small amount of proteins that normally pass the capillary membrane. When the lymph channels are blocked, fluid and proteins accumulate in the interstitial space.
b. Edema may be localized or generalized. Some localized edema is limited to the site of trauma. Edema is a problem of fluid distribution and does not necessarily indicate a fluid excess. 
c. Dependent edema is where fluid accumulates in gravity-dependent areas of the body. It might be a sign of more generalized edema. Dependent edema can be identified by using the fingers to press away edematous fluid in tissues overlying bony prominences. 

