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A counter current multiplier
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Active transport of a Na*/2CI-/K* complex in the ascending limb of the loop of Henle
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Vasa recta Interstitium
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Countercurrent exchange in the vasa recta. Plasma flowing down
he descending limb of the vasa recta becomes more hyperos-
motic because of diffusion of water out of the blood and diffusion
of solutes from the renal interstitial fluid into the blood. In the
-ascending limb of the vasa recta, solutes diffuse back into the
interstitial fluid and water diffuses back into the vasa recta. Large
amounts of solutes would be lost from the renal medulla without
the U shape of the vasa recta capillaries. (Numerical values are
_in milliosmoles per liter.)

L



p*

\
\
1
T
—'—u ———— ] —— — — ————— —— -
i
| 1
SN 30
medulla 1'5
“““““““““ i TTTTT HE
" 1 ".
1 “"-.___-" -
Inner : 1 300 300
medulla ' R

[£)]
o
o
\
. N

Recirculation of urea absorbed from the medullary collecting duct
into the interstitial fluid. This urea diffuses into the thin loop of
Henle, and then passes through the distal tubules, and finally
passes back into the collecting duct. The recirculation of urea
helps to trap urea in the renal medulla and contributes to the
hyperosmolarity of the renal medulla. The heavy dark lines, from
the thick ascending loop of Henle to the medullary collecting
ducts, indicate that these segments are not very permeable to
urea. (Numerical values are in milliosmoles per liter of urea during
antidiuresis, when large amounts of antidiuretic hormone are
present. Percentages of the filtered load of urea that remain in the
tubules are indicated in the boxes.)



Recycling of NaCl and urea in the renal medulla

!

A highly concentrated zone

!

Water diffusion from the renal tubules to
the urinary medulla
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Formation of a dilute urine when antidiuretic hormone (ADH) levels
are very low. Note that in the ascending loop of Henle, the tubular
fluid becomes very dilute. In the distal tubules and collecting
tubules, the tubular fluid is further diluted by the reabsorption of
sodium chloride and the failure to reabsorb water when ADH
levels are very low. The failure to reabsorb water and continued
reabsorption of solutes lead to a large volume of dilute urine.
(Numerical values are in milliosmoles per liter.)
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rmation of a concentrated urine when antidiuretic hormone
)H) levels are high. Note that the fluid leaving the loop of Henle
dilute but becomes concentrated as water is absorbed from the
| tubules and collecting tubules. With high ADH levels, the
olarity of the urine is about the same as the osmolarity of
renal medullary interstitial fluid in the papilla, which is about
- mOsm/L. (Numerical values are in milliosmoles per liter.)
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FIGURE 39—-9. Comtrol of arginine wasopressin (AVP) synthesis and
release by osmoreceptors. Osmoreceptors are located in the organum
vasculosum laminae terminalis (OVLT) and subfornical organ (SFO), two

areas thar breech the blood-brain barrier.
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Neuroanatomy of the hypothalamus, where antidiuretic hormone
(ADH) is synthesized, and the posterior pituitary gland, where
ADH is released.
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Regulation of ADH Secretion

Increase ADH Decrease ADH

T Plasma osmolarity d Plasma osmolarity

d Blood volume T Blood volume

4 Blood pressure T Blood pressure

Nausea

Hypoxia

Drugs: Drugs:
Morphine Alcohol
Nicotine Clonidine (antihypertensive drug)
Cyclophosphamide Haloperidol (dopamine blocker)

greatly enhances the ADH response to increased
osmolarity.
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ADH is secreted from the posterior pituitary gland
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ADH is secreted from the posterior pituitary gland in response to
the signals from the osmoreceptor and volume receptors
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Figure 28-3

Countercurrent multiplier system in the loop of Henle for producing a hyperosmotic renal medulla. (Numerical values are in milliosmoles

per liter.)
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Vasa recta Interstitium
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Recycling of urea
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Antidiuresis
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Water diuresis
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FIGURE 28-9

Neuroanatomy of the hypothalamus, where antidiuretic hormone
(ADH) is synthesized, and the posterior pituitary gland, where ADH is
released.



