Urinary System

Functions

Regulating blood volume and blood pressure

regulating plasma concentrations of ions

stabilizing blood pH (hydrogen&bicarbonate)

conserving valuable nutrients

assisting in detoxification

I. Location and macroscopic anatomy of kidney

A. Location 

1. Protection by ribs

2. Proximity to spleen & liver

B. Size 


C. Three layers around kidney

1. Renal capsule- layer of collagen fibers covering outer surface

Continuous with covering of ureter

2. Adipose capsule-adipose tissue

Protection from physical harm

3. Renal fascia-Anchor kidney in place-deep fascia (p)/ peritoneum (a)
D. Macroscopic anatomy of kidney
Structures

1. Adrenal glands

2. Renal hilus- prominent medial indentation, entryway for renal artery, renal nerves/exitway for renal vein, ureter- leads into renal sinus

3. Renal sinus- internal cavity

4. Renal pyramids- conical or triangular ,  8-18 per kidney

base faces cortex, Papillae(tip of pyramid) extends into sinus

5. Renal columns-bands of cortical tissue separating adjacent renal pyramids
Regions & Ducts of kidneys

1. Regions

a. Cortex- outer granular layer, lighter in color

b. Medulla- inner layer consisting of 6-18 pyramids

2. Ductwork of kidney (collecting)

a. Renal pelvis- large funnel shaped chamber, made up of 2 or 3

b. Major calyces- made up of 4 or 5

c. Minor calyces- cup like drain that papilla discharge urine into

II. Microscopic anatomy of nephrons

A. Tubular component of nephron - renal tubule

1. Bowman's (glomerular) capsule

(forms outer wall & covers glomerulus capillaries) 

a. Renal corpuscle = Bowman's capsule + glomerulus  (capillary network)

b. parietal epithelium-outer wall of capsule

   

 visceral epithelium- covers glomerular capillaries

continuous w/ eachother.. space between capsular space
Podocytes- large cells of visceral peritoneum with “feet” that wrap around lamina densa (specialized basement membrane) of capillaries

Pedicels-podocyte feet

Filtration slits-narrow gaps between adjacent pedicels

So how exactly does all this work?????? 
Part I (Bowman’s capsule)

Blood + proteins + compounds in glomerular capillaries (fenestrated) 

>> H2O + proteins + compounds filter out of endothelium (simple squamous epithelium lining capillaries)

>>H20 + compounds (albumin, organic nutrients, ions) filter across lamina densa & filtration slits

>> into capsular space

filtration membrane=fenestrated endothelium, lamina densa, filtration slits

2. Proximal convoluted tubule

lining consists of simple cuboidal epith. & microvilli

absorb nutrients, ions, plasma proteins

3.Loop of Henle- tubule bends toward renal medulla

Descending limb-fluid travels toward pelvis

Loop of Henle

Ascending limb-fluid travels toward renal cortex

4. Distal convoluted tubule- Leads to collecting ducts then leads to papillary ducts

this part is straightforward>>

tubular fluid flow along tubule into ducts
5. Collecting system
 (Microscopic duct system)

Connecting tubules- connect each nephron into 

Collecting duct- recieves tubular fluid from many connecting tubules, converge into

papillary duct- empties into a minor calyx 

(back to duct system)

So how exactly does all this work??????
Part II

Blood + proteins + compounds in glomerular capillaries (fenestrated) >> H2O + proteins + compounds filter out of endothelium (simple squamous epithelium lining capillaries) >>H20 + compounds (albumin, organic nutrients, ions) filter across lamina densa & filtration slits>>filtrate into capsular space>> tubular flow enters PCT>> loop of Henle>> distal convoluted tubule>> connecting tubules>> connecting ducts>> pappilary ducts>> minor calyces>> major calyces>> renal pelvis >> ureter !!!!! (w/ lots of modifications along the way)
B. Vascular component of nephron-

1. Glomerulus

a. Afferent arterioles- blood arrival

b. Efferent arterioles- blood departure

2. Peritubular capillaries supplies PCT, DCT

Efferent arterioles- vasa recta- accompany 

Overall Blood Flow

Renal artery> segmental arteries > interlobular arteries >arcurate arteries > interlobular arteries > peritubular capillaries > vasa recta > interlobular veins > arcurate veins > interlobular arteries > segmental veins >renal vein

C. Two types of nephrons

1. Cortical nephrons

2. Juxtamedullary nephrons

epithelial cells of DCT- macula densa

associated w/smf in afferent arteriole

ndocrine structure-erythropoeietin, renin

III. Ureters

A. Location-renal pelvis to urinary bladder

B. Structure

1. Inner mucosa- transitional epithelium & lamina propria

2. Middle muscular layer, longitudinal & circular

3. Outer CT layer continuous w/ fibrous renal capsule and peritoneum

V. Bladder

A. Fxn- Hollow muscular organ fx temporary storage reservoir for urine

B. Structure

1. Mucosa (transitional epithelium), submucosa, muscularis

2. Trigone-        funnel @ urethral opening 

3. Rugae- folds, allow distension

4. Detrusor muscle- mucularis layer-inner, outer, sanwiched w/ circular

V. Urethra

A. Location-neck of bladder to exterior

B. Structure

1. Internal urethral sphincter- smooth muscle @ trigone

2. External urethral sphincter- skeletal muscle, urogenital diaphragm

3. Differences between the sexes

a. Female urethra- bladder to vestibule

b. Male urethra

i. Prostatic urethra-thru prostrate gland

ii. Membranous urethra- penetrates urogenital diaphragm (floor of pelvic cavity)

iii. Penile (spongy) urethra- border of ug diaphragm to external urethral meatus
VI. Micturition

A. Bladder distension


1. Sensed by receptors in bladder wall


2. Detect approximately 200 ml

B. Detrusor muscle contracts and internal sphincter relaxes (Automatic events)

C. Message to brain

D. Relax external sphincter


1. Voluntary event


2. Urine is expelled

