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ROLE OF KIDNEYS AS EODY NEEDS

= Kidneys alter the composition of urine in response to the
body’s daily requirements / needs.

= Kidneys maintain the osmolality of the body fluids,

s If necessary, kidneys conserve body water, excrete

urine with a high solute concentration.

e 8 YWhen it is necessary to rid the body of excess water,
the kidneys excrete urine with a (dijule solute

concentration.
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REQUIREMENTS FOR EXCRETING

CONGENTRATED URINE:

Requirements for Excreting a Concentrated Urine:

The basic requirements for forming a concentrated urine are:
[1]1 High level of ADH, which increases the permeability of the
distal tubules and collecting ducts to water, thereby allowing
these tubular segments to keen‘ly reabsorb water

[2]H igh osmolarity of the renal medullary interstitial fluid, which
provides the osmotic gradient necessary for water reabsorption

to occur in the presence of high levels of ADH

COUNTER CURRENT
MULTIPLIER AND EXCHANGERS

Tubular re-absorption of water

« Tubular re-absorption of water determines the urine flow
rate and osmolality of urine

= Countercurrent multipliers: Loops of Henle act as
countercurrent multipliers [countercurrent theory]

Countercurrent exchanger: The vasa recta

Factors that influence the ability to form an osmotically
concentrated urine

Delivery of NaCl to ascending limb of LOH
ADH




COUNTER CURRENT
MULTIPLIER AND EXCHANGERS

A COUNTERCURRENT EXCHANGE SYSTEM: This mechanism
works 1o keep the concentration of solutes in the medullary part of the
kidney, by the two mechanisms. It absorbs water like any Qapillary and
take it to the cortical vascular system while small amount of solute is
allowed to go out of the vasa recta. Hence it this mechanism maintain
the osmotic concentration in thel medulla at higher level [hyper-

osmolality] more than 500 mosmol / lit and can go up to 1200 mosmel /]

MECHANISM OF EXCRETING

ILUTE URINE

When the osmolality of the extracellular fluid is decreased, the
secretion of (ADH) by the hypothalamus / posterior pituitary
gland is also decreased.

Due to decreased ADH, the reabsorption of water is decreased
in the distal tubule, cortical collecting tubule and collecting

ducts. Thus, more water is excreted in urine [dilute urine].
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MECHANISM OF EXCRETING
CONCENTRATED URINE

Creating hyperosmolality in the medullary interstitial fluid:

The major cause of increasing medullary osmolality is active
transport of Na* and Ci into the medullary interstitiurm from the
thick ascending limb of the loop of Henle. |

A small quantity of Na* and CI ions are transportedc from the
collecting duct into the medullary interstitium.

High levels of ADH, the collecting tubules become permeable to
water. Water quickly moves out of the ducts by osmosis into the
interstitial fluid of the inner medulla and greatly increases the

concentration of urea in the collecting tubule

MIECHANISM OF EXCRETING
CONCENTRATED URINE

Maintenance of hyperosmolality in the medullary
interstitium:

Medullary blood flow is much decreased, the removal
of solutes from the medullary interstitium by the blood
is also decreased.

» The vasa recta maintains the hyperosmolality of
the renal medulla by means of mechanism called

counter current exchange mechanism




MECHANISM OF EXCRETING
CONCENTRATED URINE [Cont...]
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Solutes from the medullary interstitium. As it flows up
through the ascending limb of limb of the vasa recta, it
gives up soluies to the i"ﬂeduﬁafy interstitium.

Thus, the countercurrent exchange mechanism of the
vasa recta maintains hyperosmolality in the medullary

region.

COUNTERCURRENT MECHANISM
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COUNTERCURRENT EXCHANGE

IN THE VASA RECTA

The Vasa Recta is a portion of |
the peritubular capillary system
which enters the medulla where .
the solute concentration in the |2 ™
interstitium is high. Zolule |
It acts with the loop of Henle to i
concentrate the urine by a
counter current exchange.

If vasa recta did not exist, the
high concentration of solutes in
the medullary interstitium would
be washed out. ‘

Sedule

COUNTERCHL
IN THE VASA RECTA
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ROLE AT MEDDULALL AND CORTICAL
LEVELS
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COUNTERCURRENT MULTIPLIER SYSTEM IN THE
LOOP OF HENLE FOR PRODUCING A HYPEROSMOTIC
RENAL MEDULLA
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urea  absorbed  from  the
medullary collecting duct into
the interstitial  fluid. 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.
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Black arrows = diffusion of NaCl and urea
Blue arrows = movement of water by osmosis
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COUNTER CURRENT
MULTIPLIER
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COUNTER CURRENT
MULTIPLIER

Loop of Henla Vasa recta
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WATER INTAKE AND WATER DEFICIT AND
ROLE OF ADH
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PRESENCE OF ADH
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