RENAL SYSTEM

Osmoregulation
Extracellular vs Intracellular Water
Osmotic Equilibrium & Water Balance
Kidney Anatomy: structure & blood flow
Kidney Physiology:

Filtration & Glomerular Filtration Rate

Reabsorption (convoluted tubules, loop of Henle,
col. duct)
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Osmoregulation

Maintaining osmotic balance
(non-nutritional homeostasis)



Distribution of body fluids

Intracellular Fluid = ICF fluid inside cell

Extracellular Fluid = ECF fluid outside cell



Fluid Distribution in a 67 kg individual

Water = 60% of body weight
(0.6) x 67 kg = 40 liters of water

Water is divided into 2 compartments: ICF =60%
ECF =40%



Fluid Distribution in a 67 kg individual

ICF ECF
60% of body water 40% of body water
25 L (60% of 40L) 15 L (40% of 40L)
Cytoplasm Plasma (3 L)

Interstitial Fluid (12L)

More Proteins

High in K* High in Na * and CI-
lons & nutrients lons, nutrients, wastes
300 mMOsm 300 mMOsm

** Osmotic Equilibrium **




What Is o0smosiIs?



Non-nutritional homeostasis

Involves: -ion concentration of body fluids
-volume of body fluids
-why Is this important?

There are many strategies for maintaining osmotic equiliblfium




Mammals Balance Water Intake with

Water Loss
Water Loss Water Intake
850 ml (skin & lungs) 750 ml (moist foods)
150 ml (feces) 1500 ml (liquids)
1500 ml (urine) 250 ml (metabolism)
2500 ml (total) 2500 ml (total)




Sites of Regulation

1. THIRST:-variable sensitivity in humans

2. Osmoregulation in KIDNEYS (urine production)
-principle regulation of water loss
-wide variety of consumption:
*we get 400 to 2500 ml of water/day
*we get 10 to 25 000 mg of NaCl/day

BUT, Osmolality of body fluids changes by
<1% !

There is an obligatory water loss of ~400 ml (why?)



Mammalian Kidney

Three Main Functions:

1. Remove wastes

2. Regulate fluid volume

3. Regulate ion concentrations

4. Are there any other functions?




Kidney Anatomy

Location -lateral to vertebral column
-by 11th & 12th ribs

Urlnary
System

Renal artery

Renal vein

Hilum Kidney

Inferior Abdominal
' aorta

vena cava
Ureter

Urinary f \
bladder
Urethra

|




Kidney Anatomy

Landmarks: -Hilum = point of exit/entry for blood vessels & ureter
-Capsule = protective fibrous layer

-Outer Layer =

-Inner Layer =

i Nephron
Afferent arteriole P hl Interlobular artery

and vein
Cortex

Arcuate artery 57 Medulla
and vein ARV Interlobar artery
AN and vein

Renal artery
Renal pelvis

Renal vein

i \——— Ureter

Cortex (granular)
Bowmanos Capsul
Medulla (striated)

Renal Pyramids
Loops of Henle & Collecting
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Renal tubules Glomerular capsule Glomerulus
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Flow of Filtrate

Collecting Duct
Minor Calyx

Major Calyx
Renal Pelvis
Ureter (peristalsis)
Urinary Bladder
Urethra




Urinary Bladder

-Stores Urine (200-300 ml =~ 1 cup)

-Stretch receptors A spinal cord A internal sphincter relaxes

(smooth)
-External sphincter =

-Epithelial type?
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Section

— Ureter ___
P by, N
S PR ) Detrusor muscle

Submucous coat

Ureteral openings

,,’\ R ' v T A
coat N X T 4 rigone

Region of ..} 2\ —Internal urethral sphincter
external = =L Prostate gland

urethral Y L Urethra
sphincter '

priate)



Urethra

-Tube that carries urine out of the body
-1.50 1 n females, separate froc
80 I n males, 1t has both ur:i

Cystitis = Inflammation of urethra & bladder

10 x more common in females? Why? Treatmgent?



