
What gets through the 

filtration membrane?

Components of the Filtration Membrane



Filtration Pressure



Water & Small Stuff



Glomerular Filtration Rate

ÅUnits are ml/min.

ÅDepends on...

ÅIt canôt be too fast.

ïWhy not?

ÅIt canôt be too slow.

ïWhy not?



Notice how the GFR does not change even though 

blood pressure goes btwn 80 and 180.



Glomerular Filtration Rate

ÅMaintained intrinsically in 2 ways:

ïMyogenic mechanism

ïTubuloglomerular feedback mechanism.



GFR

AA G EA

Myogenic Mechanism

Normal Situation



GFR

AA G EA

Response to a rise in 

systemic BP



GFR

AA G EA

Response to a fall in 

systemic BP



Increased GFR

Filtrate flows too _________ leaving _______time 

for ____________________

________NaCl in the filtrate reaching the DCT

TG Feedback



Macula densa cells in the DCT recognize the 

increased NaCl content of the filtrate

Macula densa cells increase their release of a 

vasoconstrictor

Afferent arteriole ____________

GBP and GFR ____________

TG Feedback





Effect of the Sympathetic 

Nervous System

Increased sympathetic activity

NE and E cause afferent 

arteriole to constrict

GBP and thus GFR fall

What is an advantage of this process?



Renin-Angiotensin System

ÅProtects against low BP.

ÅInitiated by the release of renin by 

juxtaglomerular cells.

ÅAlso initiated by 

sympathetic 

activation.

ÅWhat does renin 

do to BP?



BP Falls

JG cells release renin into the plasma

Renin converts the plasma protein 

Angiotensinogen into Angiotensin I

Angiotensin I is converted into 

Angiotensin II by ACE ïthe 

Angiotensin Converting Enzyme

Increased 

sympathetic 

activity



Ag II causes
Vasoconstriction

Adrenal cortex 

to release 

Aldosterone

Pituitary gland 

to release ADH

Increased TPR

Increased sodium 

reabsorption in DCT

Increased water 

reabsorption 

Increased BV

Thirstiness 



PCT Reabsorption

ÅWhat kind of ñstuffò needs to be 

reabsorbed?

ÅReabsorbed molecules travel from the 

______________ to the ______________.

ÅSodium is super important for reabsorption 

of (almost) everything.





Sodium and Reabsorption of Water

ÅNa+ reabsorption creates an osmotic gradient 

btwn PCT and peritubular capillaries.

ÅHow will this affect water reabsorption?

ÅObligatory water reabsorption.



Sodium and Reabsorption of Anions

ÅNa+ reabsorption creates an electrical gradient 

btwn PCT and the peritubular capillaries.

ÅHow will this affect the reabsorption of anions?



Sodium and Reabsorption of Nutrients

ÅMovement of Na+ down its concentration 

gradient from filtrate into PCT cells is a 

source of energy.

ÅWhat could this energy be used for?

ÅWhat kind of transport is this?





Transport Maximum

ÅX is a substance that is normally filtered and 

totally reabsorbed.

ÅAs plasma levels of X rise, filtrate levels willé

ÅUrine levels willé

ÅSaturation

ÅTransport maximum 





DCT Reabsorption

ÅHormone dependent

ÅFine tuning

ÅAldosterone

ÅParathyroid hormone



Loop of Henle

Reabsorption

ÅDescending limb

ÅAscending limb

ÅUrine concentration



ÅWater

ÅDepends on bodyôs 

hydration levels

ÅAntidiuretic

hormone

Collecting Duct 

Reabsorption



Tubular Secretion

ÅWhat kind of ñstuffò needs to be secreted?

ÅSecreted molecules travel from the 

______________ to the ______________.





Regulating Blood Concentration and Volume

ÅPlasma osmolality =  300 milliosmoles.

ÅHow can we adjust plasma osmolality?



Regulating Blood Concentration and Volume

ÅHypothalamic osmoreceptors detect Din plasma 

osmolality

ÅIn response, ADH release by the posterior 

pituitary is adjusted.


