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~ Functions of the Kidneys

* Regulation of blooc
* Regulation of blooc

volume: ...

pressure. ...

* Regulation of the p
* Regulation of

H of the blood: ...

 Production of Red blood cells: ...

e Synthesis of Vitamin D: ...

* Excretion of waste products and foreign

substances:



- A WET BED

A maintaining acid-base balance

W maintaining water balance

T toxin removal

B blood pressure control
E making erythropoietin
D vitamin D metabolism






Anatomy/Function of the Kidney

Structure/Function

— 1% of body mass

— 25% of cardiac output passes total blood
volume every 4-5 minutes

— Filters 180 | per day and reabsorbs 178.5 |
of it

— Produces 1.5 | of acidic (pH™~6) urine per
day



Kidney anatomy
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Anatomy/Function of the Kidney
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Anatomy/Function of the Kidney

Functional Anatomy of the Kidney

Interlobular a. and v.
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Anatomy/Function of the Kidney

\

Glomerular capsule

Closed end of tubule forms a bowl for —_—
arteriole
the glomerulus Atrers | ,,
e Glomerulus is extension of capillaries, 2 X

Proximal |
convoluted tubule ; 7

creates ultrafiltrate of blood that passes
to Bowman’s capsule

H . Interlobutar
e Urine passes through collecting duct to  arev B /
renal pelvis ,
Interlobular ‘

e Tubule i '
— One-cell thick 4 ?‘
— Proximal tubule Loop o ﬁ

. nephron ‘
— Loop of Henle
— Distal tubule Peritubular

capillary
network

e 1 million nephrons/kidney

I \
\\
Urine flows into renal papilla



e Glomerular structure

Podocyte Macula densa
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Podocytes interdigitate with structures called pedicels and filter substances in a
way similar to fenestrations. In (a), the large cell body can be seen at the top right
corner, with branches extending from the cell body. The smallest finger-like
extensions are the pedicels. Pedicels on one podocyte always interdigitate with the
pedicels of another podocyte. (b) This capillary has three podocytes wrapped
around it.

Cell

Filtration bodies

slits

Capillary

(a) (b)




glomerulonephritis

Normal ANCA
glomerulus glomerulonephritis

Diagram of
glomerular
inflammation
{glomerulonephritis)

Glomerular
inflammation
(glomerulonephritis)
in a Kidney biopsy
from a patient with
ANCA vasculitis




# Glomerular Filtration

.« Filtrate excludes only red blood cells and
arge proteins

* Rate depends on: — Hydrostatic pressures —
Colloid osmotic pressure — Hydraulic
permeability

* Net pressureis +10 mm Hg

* Permeability very high — Capillaries
fenestrated — Filtration slits in glomerulus



(j) Parts of a nephron

Nephron  Bomes pescerding "

limb of loop |\

begins
structure
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Main mechanism of
nephron depend on

Osmoregulatory Organs: Prototypical

Transport Systems and the
Mammalian Kidney




Transport Systems: Prototype

Lumen of Proximal convoluted Bloodstream
proximal tubule tubule cell

Na* = Na* H* (’*\ H*
Y® B - @D ont
H,COg3 H,CO4
Carbonic Carbonic
anhydrase anhydrase
enzyme enzyme
10 +(E3)

7 €Oy + H:0 ‘4




Transport Systems: Specific Example

LUMEN  PROXIMALTUBULE CELL  BLOOD

ATPase removes Na+ - L J
and absorbs K+ (a_r)y Hé? > Solvent drag
K+ diffuses and crosses ATP aNg'
into tubular lumen ,
through special T
channels
K* Kt g

Net K transporter,
driven by ATP-ase Cr

! K+:Cr:

Late c 7, Paracellular

(+) ( ~  diffusion




	Renal function 25610710.compressed.pdf

