Agents causing ion and Ce of the Cells
Relaxation Contraction
* Endothelins
* Angiotension Il
* ANP * Vasopressin
* Dopamine * Platelet-derived growth factor
* PGE2 * Thromboxane A2
* cAMP * PGF2
* Leukotrienes C4 and D4
* Histamine
Term Equation
Us xV/Ps

Clearance rate

Glomerular filtration rate

Clearance ratio

Effective renal plasma flow

Renal blood flow

Excretion rate

Reabsorption rate

Secretion rate

Uinulin x V / Pinulin

Cs/Cinulin

ERPF=CPAH=UPAH xV / PPAH

RPF/ (1~ Hematocrif)

Us xV

=Filtered load ~Excretion rate
=(GFRxPs)-(Us xV)

Excretion rate-Filtered load

Cs - clearance rate of substance “s”

EPAH - PAH extraction ratio

ERPF - effective renal plasma flow.

GFR - glomerular filtration rate
P - plasma concentration

PAH - para-aminohippuric acid

PPAH - renal arterial PAH concentration

RBF - renal blood flow
RPF - renal plasma flow
S -asubstance

U - urine concentration

V - urine flow rate

VPAH - renal venous PAH concentration
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Pearl #1333 - Physiology

Segment
Proximal tubule(67%)

Loop of Herle (15%)

Distal convoluted tubule(0%)

Collecting duct (8-17%)

PCT

Brush border present in the apical membrane
Cytoplasmic carbonic anhydrase (type 2 & type 4) present
Has ‘leaky’ tight junctions

Paracellular transport is possible via leaky tight junctions

Summary of Transport Across Proximal and Distal Portions of the Nephron

Proximal Tubule.
Reabsorption

67% of fitered Na* actively reabsorbed, not subject to control; CI” follows passively

Al fitered glucose and amino acids reabsorbed by secondary active transport; not subject to

control
Variable amounts of filtered PO4* and other electrolytes reabsorbed; subject to control
65% of fltered H,0 osmotically reabsorbed; not subect to control

50% of filtered urea passively reabsorbed; not subject to control

Aimost all fitered K* reabsorbed; not subject to control

Distal Tubule and Collecting Duct

Reabsorption

Variable Na' reabsorption, controlied by aldosterone; CIfollows passively

Variable H,0 reabsorption, controlled by vasopressin

Formulae in renal physiology
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Cs - clearance rate of substance “s”
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Main transporter involved GFR RPF FR PF)
Na* -H* exchanger
Na -2CI"-K cotransporter Constriction of afferent arteriole
1 Nochange.
(eg. Sympathetic stimulation)
Na-Cl cotransporter o (caused by | Pg)
ENaC channels (regulated by aldosterone to permit homeostatic
adjustments) ' 1
Constriction of efferent arteriole .
(eg angiotensin Il (caused by 1Pg (1GFR/ | RPF)
! !
Increased plasma protein Nochange
(caused by Tt g) (1 GFR/unchanged RPF)
Mechanism of Water Reabsorption
. Decreased plasma protein 1 - 1
Osmosis, AQ 1 plasmap
Descending thin limb only; aquaporin 1 channels
No water reabsorption (Reabsorption + with ADH) e U i
Nochange
the ureter
(caused by 1P, ‘GFR/unchanged AP
Passive G ) ® ol
DT Inherited Causes of Nephrotic Syndrome
No brush border Pear #2270  Pathology
Gytoplasmic carbonic anhydrase (type 2 only)
Has ight'tight junctions Gene involved Protein Disease Phenotype Inheritance Pattem
No paracellular transport
§ Congenital Nephrotic syndrome
NPHS1 (Ch.19q) Nephrin (Finnish Type) Autosomal recessive
NPHS2 (Ch.1g) Podocin Sterod resistant nephrotic syndrome  Autosomal recessive
Transient receptor potentia
TRPCE s ecen Adultonset FSGS Autosomal dominant
Secretion
AcTva Alpha-actinin 4 FsGs Autosomal dominant
Variable H* secretion, depending on acid-base status of
body Tubule Characteristics
Organic ion secretion; not subject to control
Permeatilty
Sogments Active NaCl Transport
"o Nact Urea
Proximal tubuie - - . .
Secretion Thin descending fimb. 0 - + +
Variable H* secretion, depending on acid-base status of
— Thin ascending > o ° . .
Variable K* secretion, controlled by aldosterone Thick ascending b - 3 o o
Distal e . +40H o 0
Corical collecting duct . +ADH o o
Inner medutary collecting duct . +ADH o +ADH
. KEY: AOH par pox
Equation -, permeabiity; +ADH,
Us xV/Ps

Transport Proteins involved in the Movement of Na+ and CL- across the Apical Membranes of Renal Tubular Cells

Uinulin x V / Pinulin
Pearl #1

Cs/Cinulin Site

ERPF=CPAH=UPAH xV / PPAH

Apical transport

Nat/glucose co transport

Na/inorganic phosphate Cotransporter

Na* amino acid Cotranspor

Proximal tubule(60%)

RPF / (1~ Hematocrit)

Us xV

=Filtered load ~Excretion rate

Na'/lactate Cotransporter
Na'/H* exchanger
CI / base exchanger

Na'-K*-2CI" Cotransporter

‘Thick ascending limb(30%)

=(GFRxPs)-(Us xV)

Excretion rate-Filtered load

Collecting duct(3%)
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Distal convoluted tubule(7%)

Na'/H* exchanger
NaCl Cotransporter

Na channel (ENaC)

Function

Na* uptake , glucose uptake
Na* uptake, phosphate uptake
rter Na uptake, amino acid uptake
Na* uptake, lactate uptake

Na* uptake , H* extrusion

Cr uptake

Na* uptake, CI” uptake, K* uptake
Na* uptake, H* extrusion

Na* uptake, CI” uptake

Na* uptake
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