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Filtration Pressure

PH = Hydrostatic pressure (blood pressure)
p = Colloid osmotic pressure gradient
due to proteins in plasma but not
in Bowman'’s capsule
Pfluid = Fluid pressure created by fluid in
Bowman'’s capsule

Net filtration To remainder
hom gl of nephron
10 mm Hg
Bowman’'s i - -
capsule PH P Pfluid = net filtration pressure

55 mm Hg - 30 mm Hg —= 15 mm Hg = 10 mm Hg




Water & Small Stuff




A Units are ml/min.

A Depends on...
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Zone of
autoregulation
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Normal mean blood pressure

Glomerular filtration rate (L/day)
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A Maintained intrinsically in 2 ways:
I Myogenic mechanism

I Tubuloglomerular feedback mechanism.



Myogenic Mechanism

AA G

Normal Situation

EA




Response to a rise In
systemic BP

GFR




Response to a fall In
systemic BP

GFR




TG Feedback

Increased GFR

Filtrate flows too leaving time
for

NacCl 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




Bowman's capsule
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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?




A Protects against low BP.

A Initiated by the release of renin by
juxtaglomerular cells.

A Also initiated by
sympathetic
activation.

A What does renin
do to BP?



BP Falls

7
AN

Increased
sympathetic
activity

\ /

JG cells release renin into the plasma

l

Renin converts the plasma protein
Angiotensinogen into Angiotensin |

l

Angiotensin | is converted into
Angiotensin Il by ACE T the
Angiotensin Converting Enzyme




Ag Il causes \

[
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Vasoconstriction

Adrenal cortex
to release
Aldosterone

AN

Increased TPR

\

Pituitary gland
to release ADH

%

Increased water
reabsorption

Increased sodium

reabsorption in DCT

\
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Thirstiness

Increased BV




PCT Reabsorption

AWhat kind of #f#fstuff o
reabsorbed?

A Reabsorbed molecules travel from the
to the

A Sodium is super important for reabsorption
of (almost) everything.
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Sodium and Reabsorption of Water

A Na* reabsorption creates an osmotic gradient
btwn PCT and peritubular capillaries.

A How will this affect water reabsorption?

A Obligatory water reabsorption.




Sodium and Reabsorption of Anions

A Na* reabsorption creates an electrical gradient
btwn PCT and the peritubular caplillaries.

A How will this affect the reabsorption of anions?




Sodium and Reabsorption of Nutrients

A Movement of Na* down its concentration
gradient from filtrate into PCT cells Is a
source of energy.

A What could this energy be used for?

A What kind of transport is this?
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[Na*] high —— reabsorbed
Foul fow [Na*] low @
[glu] high [glu] low
glu+ - glu.-===""" &
Na - Na*-....
BT, @ [Na™] high
@D .
Tubule lumen tﬂL’;,’iL"Li‘,'“ X Interstitial fluid

@ Na* moving down its gradient pulls glucose into the cell
against its gradient

@ Glucose diffuses out basolateral side of cell.

@ Na+ is pumped out by Na*-K+-ATPase.



Transport Maximum

A X is a substance that is normally filtered and
totally reabsorbed.

AAs plasma |l evels of X ri
AUrine |l evels will]lé

A Saturation

A Transport maximum




Glucose clearance
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DCT Reabsorption

Al

ormone dependent :
A Fine tuning
A Aldosterone

A Parathyroid hormone

Parts of a nephron
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To bladder



Loop of Henle
Reabsorption

A Descending limb
A Ascending limb

A Urine concentration

! Ascending
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limb of loop
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Collecting
duct
Descending | Ascending
limb — limb
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Parts of a nephron tubule

Collecting
tubules

To bladder



Collecting Duct
Reabsorption

A Water

ADepends o

hydration levels

A Antidiuretic
hormone

Proximal
tubule

Distal
tubule Collecting

// tubules

Parts of a nephron

limb of loo
Bowman's Descending ends 2
limb of loop
capsule begins
/ f
Collecting
duct
"
Descending Ascending )
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Tubular Secretion

AWhat kind of #f#fstuff o

A Secreted molecules travel from the
to the
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Regulating Blood Concentration and Volume

A Plasma osmolality = 300 milliosmoles.

A How can we adjust plasma osmolality?




Regulating Blood Concentration and Volume

A Hypothalamic osmoreceptors detect D in plasma
osmolality

A In response, ADH release by the posterior
pituitary is adjusted.




