The kidneys are located retroperitoneally
at the level of the lower ribs.
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In cross section, the kidney is divided into an
outer cortex and an inner medulla. Urine leaving
the nephrons flows into the renal pelvis prior to
passing through the ureter into the bladder.




Renal arteries take
blood to the cortex

Afferent arterioles and glomeruli
are all found in the cortex
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The capillaries of the glomerulus
form a ball-like mass.

Each nephron has two arterioles and two
sets of capillaries associated with it.
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Juxtamedullary nephron
with vasa recta

duct

Some nephrons dip deep
into the medulla.
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Bowman's
capsule

PH

= Hydrostatic pressure (blood pressure)
p = Colloid osmotic pressure gradient

due to proteins in plasma but not

in Bowman’s capsule
Pfiuid = Fluid pressure created by fluid in
Bowman's capsule
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Net filtration To remainder
pressure = of nephron
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REABSORPTION AND SECRETION




Glomerular filtration rate (L/day)
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Renal blood flow and GFR change if
resistance in the arterioles changes.

Flow to other organs

Afferent arteriole Efferent arteriole
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Vasoconstriction of the afferent arteriole increases
resistance and decreases renal blood flow, capillary
blood pressure (Py), and GFR.

Flow diverted to other organs

} Resistance

Increased resistance of efferent arteriole decreases
renal blood flow but increases Py and GFR.

{ Resistance
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KEY:
# = Membrane channel

= Active transporter

Filtrate is
similar to
interstitial
fluid

[Na*] high Na* reabsorbed
[Na*] high
K-i-

Tubule lumen fraximals Interstitial fluid

@ Nat* enters cell thrméFh open channels, moving down Its
electrochemical gradient.

Nat* |s pumped out the basolateral side of cell by the
@ Nat-K -ATI?:DB. oy

KEY:

Active transporter

O Secondary active transporter
O Facilitated diffusion carrier

Filtrate is
similar to
interstitial
fluid

|

1l and Na
Na*lhigh bsorbed
{glu]llo: [Na"] low
[glu] high ® alu] low
glu
Na*
[Na*] high
K‘i‘
Tubule lumen ﬁL’;’fL"},Z'“ Interstitial fluid

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

(@) Glucose difiuses out basolateral side of cell.

(3) Na+ is pumped out by Na*-K*-ATPase.

13



coiaes
N
\
Hal \
0&
h&:
To systemic

I 2
o ! a 3
FH E g
4 yl
nao _ oo400oooon ilooofoooooooc oonononn
Eg. _
L | =5 E -
— 3 si-faTl-3i{Fisi |-t
z 2 2 = g H
E M 5 3
SR =3552]
90Ooo0000000000000000000000000009900)

il | i

14



10 4

£ o
5 &
£ Transport
‘3’ -  maximum
© (Tm)
2 6
=
7] —
© Saturation occurs
- :
= i :
a
]
[ = 2 o
= : Renal threshold
i of substrate
I I I I T I I I I 1
2 4 6 8 10
Plasma [substrate] (mg/mL)

Graph questions: What is the transport rate at
the following plasma substrate concentrations:
3 mg/mL, 5 mg/mL, 8 mg/mL? At what plasma
substrate concentration is the transport rate

4 mg/min?

Filtration of glucose is proportional
to the plasma concentration
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Reabsorption of glucose is Pro ortional to
plasma concentration until the transport
maximum (Tm) is reached

375

Reabsorption rate of glucose
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Glucose excretion is zero until
the renal threshold is reached
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Composite graph shows the relationship
between filtration, reabsorption, and
excretion of glucose
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KEY:
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0% inulin
([Dinulin concentration reabsorbed

is 4/100 mL

(@) GFR =100 mL /min

3 100 mL plasma Is
reabsorbed. No inuli
is reabsorbed. r

100% inulin
excreted

Inulin clearance
=100 mL/min
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Glucose clearance
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Penicillin clearance

> Penicillin
molecules

® ©0 O ]

KEY:

=100 mL of
plasmalfiltrate

Plasma concentration
is 4/100 mL

GFR = 100 mL /min
100 mL plasma is
reabsorbed.

Clearance depends on
renal handling of solute

100 m
0 p%?‘lleill'l'in

reabsorbed.
Some penicillin
secreted

filtration =~ — ™
(GFR)
[l _._.---/
\drolume
rops Body fluid
ieglow.
stops
Kidneys can
only conserve
volume, not

Penicillin
More penicillin S L Tmin
is excreted than
was filtered
Volume gain from Volume loss from
ingestion or IV lungs, skin, digestive tract

GFR can be
sted

Nephron

Glomerular

replace it -—

Y

Volume
loss in
the urine
Vasopressin
regulates H,0
réabsorption

19



Proximal tubule
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Vasopressin absent
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Response to decreased blood pressure and volume

+ Blood volume

¥Blood pressure

l

Volume receptors Iin atria and
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trigger homeostatic reflexes
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Type B intercalated cell function in alkalosis
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Bladder at rest
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