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Anatomy of the Kidney
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pressure: Blood pressure in Bowman's capsule moves
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capillary moves fluid into the glomerular capillary
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Colloid osmotic pressure:

The blood protein concentration
moves fluid from Bowman’s
capsule into the glomerular
capillary by osmosis

Glomerular capillary pressure
— Capsule pressure
— Colloid osmotic pressure

Filtration pressure
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large decrease in BP

ed ADH and Regulation of
ase -
extracellular fluids.

Increased water
reabsorption
results in
decreased
osmolality and
increased BP
Increased  extracellular fluids.
renin secretion et
(from kidney) 8P
‘ Angiotensinogen
'
Angiotensin | Kidney
'
Angiotensin Il
_7 Increased Na*
471  and water
/ reabsorption
results in

increased BP

ANH and Regulation of
Wﬂ;gEJJuids.

extEarelL

Increased Na*
excration and
increased waler
loss result in
decreased BP




| Antidiuretic hormone

(ADH) mechanism

The increase in blood volume

(pressure) is detected by
baroreceptors.

\
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Decreased ADH
secretion results.

Atrial natriuretic hormone
(ANH) mechanism

The increase in blood volume
(pressure) is detected by
atrial cardiac muscle cells.

Increased ANH secretion
results.

Renin-angiotensin-
aldosterone (ADH)
mechanism

The increase in blood volume
(pressure) is detected by the
juxtaglomerular apparati.

Inhibition of the renin-
angiotensin-aldosterone
mechanism decreases
aldosterone secretion,

Sympathetic division
response

The increase in blood
volume (pressure) is
detected by baroreceptors.

Decreased sympathetic
stimulation results in
vasodilation of renal

arteries.

An increase in blood volume occurs (usually
results in an increase in blood pressure).

the distal tubules and collecting ducts to water.
Less water returns to the blood and more water
is lost in the urine.

Decreased ADH decreases the permeability of
R

Decreased aldosterone and increased ANH
decrease Na“ reabsorption in the distal
tubules and collecting ducts; more Na* and
waler is lost in the urine.

4 A

Increased renal blood flow increases the rate of
filtrate formation and more water is lost in the urine.
J

~ .

A decrease in blood volume (blood pressure)
results from increased water and Na* loss in

the urine.




Blood volume
(normal range)
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Blood volume
increases

Blood volume
decreases

A decrease in blood volume occurs (usually
results in a decrease in blood pressure).

Sympathetic division
response

The decrease in blood
volume (pressure) is detected
by baroreceptors.

Renin-angiotensin-
aldosterone (ANH)
mechanism

The decrease in blood volume
(pressure) is detected by the
juxtaglomerular apparati.

Atrial natriuretic hormone
(ADH) mechanism

The decrease in blood
volume (pressure) is
detected by artrial cardiac
muscle cells.

Antidiuretic hormone

(ADH) mechanism

The decrease in blood volume
(pressure) is detected by
baroreceptors.

Increased sympathetic
stimulation results in
vasodilation of renal

arteries.

Stimulation of the renin-
angiotensin-aldosterone
mechanism increases
aldosterone secretion.

Decreased ANH secration
results.

Increased ADH secretion
and increased thirst result.

Blood volume

(normal range)

Blood volume
homeostasis
is maintained

An increase in blood volume (blood pressure)
results from decreased water and Na* loss in -

the urine.

r

Decreased renal blood flow decreases the rate
of filtrate formation and less water is lost in —

the urine.

Increased aldosterone and decreased ANH
increase Na“ reabsorption in the distal ——
tubules and collecting ducts; less Na™ and

water is lost in the urine,

+ Increased ADH increases the permeability of
the distal tubules and collecting ducts to
water. More water returns to the blood and

less water is lost in the urine.
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