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efferent vessels

Primary Urine:
Dilute, no proteins etc.

Glomerular filtration

[
Pressure maintained by — Porous walls + high
- » pressure
vasoconstriction of >

Water and solutes
<10kDa out

Water, sugars, salts, amino
acids, Urea (sometimes assisted
by active transport)

Bowman’s capsule

Large things (e.g. proteins) remain behind
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Table 26-2

Factors That Can Decrease the Glomerular Filtration Rate

(GFR)

Physical Determinants*  Physiologic/Pathophysiologic Causes

LK, - L GFR
T Pu o l GFR
T ng = L GFR

L P — L GFR
LAp 1P

LRg-> 1P
TRA=1Pg

Renal disease, diabetes mellitus,
hypertension

Urinary tract obstruction (e.g., kidney
stones)

! Renal blood flow. increased plasma
proteins

1 Arterial pressure (has only small effect
due to autoregulation)

1 Angiotensin I (drugs that block
angiotensin I formation)

T Sympathetic activity, vasoconstrictor
hormones (e.g., norepinephrine,
endothelin)

* Opposite changes in the determinants usually increase GFR.

K., glomerular filtration coefficient; Py, Bowman's capsule hydrostatic pres-
sure; R, glomerular capillary colloid osmotic pressure; Pg, glomerular capil-
lary hydrostatic pressure; A, systemic arterial pressure; R, efferent arteriolar
resistance; R, afferent arteriolar resistance.
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pressure smooth muscie arteriote blood pressure (Py), and GFR.
R sfm Flow diverted to other organs
esistance
I of afferent
arteriole
A z
Glomerular Glomerular
capillary capillary
pressure pressure
Glomerular Glomerular
1 filtration filtration
pressure pressure
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(a) Myogenic regulation
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Glomerular Chemical
T filtration signals
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Flow at
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(b) Tubuloglomerular feedback
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Tubular Tubular Interstitial Peritubular
lumen epithelial cell fluid capillary
( N o ‘\\
Filtrate |
Tight
& junction 4
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DY shos () 5 e
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\

To be reabsorbed (to move from the filtrate to the plasma), a substance must cross five distinct barriers:

@ the luminal cell membrane B the basolateral cell membrane B the capillary wall
B the cytosol @ the interstital fluid
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EXCRETION W
Textbook of Medical Physiology, 12th Editon

Hait: Guyton and Hall ical
Copyright @ 2011 by Saunders, an imprint of Eisevier, Inc. All ights reserved
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KEY:
Active transporter
O Secondary active transporter
© Facilitated ditfusion carrier

KEY:
# =Membrane channel

= Active transporter
Filtrate is
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imilar to
interstitial fiuid
fluid
[Na*] high §‘ J Iucoso and Na
[glu] low E:;‘?':m
@ Na* =%~ - Na*...._
MNa*thigh Ty T T [Na*] high
K+ Kt
Tubule lumen okl Interstitial fiuid
Tubule lumen e opmar Interstitial fluid
@ Nt 'rlnscnl ';l% ’dnm :ts gradient pulls glucose into the cell
Na* enters cell through o] channels, moving down Its e >
@ electrochemical grad? pe " @ out side of cell.

@ Na+ Ia ul Tged out the basolateral side of cell by the @ Na+ is pumped out by Na+-K+-ATPase.
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Interstitial Tubular Tubular
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Co-transport
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| Na*

Na*
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UOK Biology Hall: Guyton and Hall Textbook of Medical Physiology, 12th Edition
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Hall: Guyton and Hall Textbook of Medical Physiology, 12th Edition
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Hall: Guyton and Hall Textbook of Medical Physiology, 12th Edition
Copyright © 2011 by Saunders, an imprint of Elsevier, Inc. Al rights reserved.
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Renal Tubular
interstitial Tubular ftimen
fluid cells +8mV)
Paracellular Na*, K*
o mccccccsancnananns SHE == Mg, ++
diffusion g+, Ca

Loop diuretics

* Furosemide

* Ethacrynic acid
* Bumetanide

Hall: Guyton 30 Hail Textbook of Medical Physiology, 12th Edition
Copyright © 2011 by Saunders, an imprint of Eisevier, Inc. All ights reserved.
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fluid | cells (-50 mV)

Aldosterone antagonists
* Spironolactone
¢ Eplerenone

* Amiloride

Na* channel blockers
¢ Triamterene
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