Measuring Water Reabsorption Using the Tubular Fluid/Plasma Inulin Concentration Ratio
 Inulin is used in measuring GFR due to the fact that it isn't reabsorbed nor secreted by the renal tubule.
 Inulin concentration in the tubular fluid is 3 times greater than in plasma & in glomerular filtrate, وذلك بسبب)) which indicates the amount of water reabsorbed along its course in the nephron.
 This means that only one third of the filtered water remains in the tubules & that the other two thirds have been reabsorbed 
 Regulation of Tubular Reabsorption:
 Glomerulotubular balance: is the intrinsic ability of the tubules to increase their reabsorption rate in response to increased tubular load.
 It acts as a second line of defense to buffer the effects of spontaneous changes in GFR , while the first line of defense is the tubuglomerular feedback التي شرحت  في اول ثلاث محاضرات.
 Glomerulotubular balance refers to the fact that the total rate of reabsorption increases as the filtered load increases.
 This mechanism is independent of hormones.
 It helps to prevent overloading of the distal tubular segments when GFR increases.
 Autoregulation & glomerulotubular balance prevent large changes in fluid flow in the distal tubules when arterial pressure changes or other disturbances occur 
Peritubular Capillary & Renal Interstitial Fluid Physical Forces:
 Changes in peritubular capillary reabsorption rate can influence the hydrostatic pressure & colloid osmotic pressure of the renal interstitium.
 Normal rates for physical forces & reabsorption rates:
     # Peritubular capillary reabsorption rate = 124 ml/min
    # Reabsorption = Kf x net reabsorptive force.
 Net reabsorptive force is the sum of the hydrostatic & colloid osmotic pressures that either favor or oppose reabsorption, these include :
 Hydrostatic pressure inside the peritubular capillary ,[Pc] (opposing).
 Hydrostatic pressure inside the renal interstitium,[Pif ] (favoring).
 Colloid osmotic pressure of the peritubular capillary plasma proteins[image: ](favoring).
 Colloid osmotic pressure of proteins in the renal interstitium, [image: ] (opposing).
 Normal peritubular capillary pressure = 13 mmHg and renal interstitial fluid hydrostatic pressure = 6 mmHg, thus there is a positive opposing force that is equal to 7 mmHg.
 This is opposed by the net colloid osmotic pressure = 17 mmHg, which favors reabsorption.
 Thus, net absorptive force= 10 mmHg
  Another factor contributing to reabsorption is high filtration coefficient. Because reabsorption rate is normally 124 ml /mm & net reabsorption pressure is 10 mmHg, Kf is normally 12.4 ml/min/mmHg. 
صورة تلخص ما سبق :
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Regulation of Peritubular Capillary Physical Forces:
 Peritubular capillary hydrostatic pressure is influenced by arterial pressure & resistances of the afferent & efferent arterioles.
 Increases in arterial pressure raise peritubular hydrostatic pressure & decrease reabsorption rate, this effect is buffered by autoregulation.
 An increase in resistance of the efferent or afferent arterioles reduces peritubular capillary hydrostatic pressure & increases reabsorption rate.
 Although constricting Efferent arterioles tend to increase glomerular capillary hydrostatic pressure , it lower peritubular hydrostatic pressure and increases reabsorption . 
 Colloid osmotic pressure of peritubular capillaries is determined by :
1. Systemic plasma colloid osmotic pressure.
2. Filtration fraction (directly proportional).
3. Renal vasoconstrictors, e.g. Angiotensin II, increase peritubular capillary pressure, which increases reabsorption by decreasing renal plasma flow & increasing filtration fraction.
 Changes in peritubular capillary Kf (permeability and surface area) can influence reabsorption rate.
 An increase in Kf raises reabsorption, while a decrease decreases reabsorption










Renal Interstitial Hydrostatic & Colloid Osmotic Pressure هذه للاطلاع ( احتياط ) الدكتور قال غير مطلوبه ( دكتور قروب بي )
 A decrease in reabsorptive forces across the peritubular capillary membranes reduces uptake of fluid & solutes from the interstitium to the peritubular capillary.
[image: ]
 PC, peritubular capillary hydrostatic pressure;
 RA and RE, afferent and efferent arteriolar resistances, respectively;
 [image: ], peritubular capillary colloid osmotic pressure;
 [image: ], arterial plasma colloid osmotic pressure;
 FF, filtration fraction;
 Kf, peritubular capillary filtration coefficient.
 When peritubular capillary reabsorption is reduced, interstitial fluid hydrostatic pressure increases & a tendency for greater amounts of solutes & water to backleak into the lumen occurs, reducing the rate of net reabsorption
 When there is an increase in peritubular capillary reabsorption above normal, the opposite occurs.
 An initial increase in reabsorption by the peritubular capillaries reduces interstitial fluid hydrostatic pressure & raises interstitial fluid colloid osmotic pressure therefore, backleak of water and solutes into the tubular lumen is reduced .
 Forces that increase peritubular capillary reabsorption also increase the reabsorption from the renal TUBULES; conversely, hemodynamic changes that inhibit peritubular capillary reabsorption also inhibit TUBULAR reabsorption of water & solutes

Pressure dieresis & natriuresis من هنا مطلوب
 Pressure natriuresis & dieresis occur only if autoregulation is impaired (e.g. some kidney diseases )
 Pressure natriuresis:
 >> It is the increase of Na excretion due to increased arterial pressure.
 Pressure diuresis:
>> It is the increase in water excretion due to increased arterial pressure.
 An increase in arterial pressure, decreases the reabsorption percentage of the filtration load of Na & water and thus increasing the rate of urine output .
 This is due to :
>> A slight increase in peritubular capillary hydrostatic pressure & a subsequent increase in renal interstitial Fluid hydrostatic pressure (when the arterial pressure is increased  ) tend to increase the backleak of Na and water into the tubular lumen.

 Reduced angiotensin formation:
 Angiotensin II increases Na reabsorption by the tubules & stimulates
aldosterone secretion which further increases Na reabsorption

Hormonal Control of Reabsorption:
[image: ]

[image: ] Aldosterone:
 Increases Na reabsorption &
increases K secretion.
 It is an important regulator of
both ions.
 Its primary site of action is on
the principal cells of the cortical
collecting tubule.
 It stimulates the Na-K ATPase
pump on the basolateral side of
the cortical collecting tubule
membrane.
 It also increases Na
permeability of the luminal side
of the membrane.
[image: ] In the absence of aldosterone
(Addison’s disease) , there will
be marked loss of Na from the
body and accumulation of K
 Excess aldosterone secretion
(Conn’s disease) is associated
with Na retention and K
depletion .
 Angiotensin II:
 Important in low blood pressure and/or low extra-cellular fluid volume such as ,hemorrhage or loss of salt & water.
 Helps to return blood pressure & extracellular volume toward normal by increasing Na & water reabsorption.
 Stimulates aldosterone secretion.


 Constricts the efferent arterioles, which has 2 effects:
# Reduces peritubular capillary hydrostatic pressure, increasing reabsorption, especially in the proximal tubule.
# Reduces renal blood flow, raises filtration fraction & increases concentration of proteins & colloid osmotic pressure in the peritubular capillaries.
 Directly stimulates Na reabsorption in the proximal tubules, the loop of Henle & collecting tubule by stimulating the Na-K ATPase pump.
 A secondary effect is to stimulate Na-H exchange in the luminal membrane, especially in the proximal tubule.
 ADH:
 Increases water reabsorption. By increasing water permeability of the distal tubule & collecting duct.
[image: ] Inserts aquaporins (specialized proteins ) which when they cluster in the 
luminal side they form water
channels (increases the
permeability of H2O).
 Plays a key role in
controlling the degree of
dilution of urine.
 Binds to V2 receptors in the
Late DCT,. collecting tubules
and collecting ducts.
شرح الدكتور :
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Factor Affecting ADH : [image: ]

Thrist : 
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 Atrial natriuretic peptide (ANP):
 Decreases Na & water reabsorption.
 It is secreted from specific cells of cardiac atria , when distended because of plasma volume expansion.
 Increased ANP will inhibit the reabsorption of Na & water by renal tubules, especially in collecting ducts, and therefore increases urinary excretion and return blood volume back to normal.
 (
Volume
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)عندما يشرب الشخص كميه من الماء والملح معا فإن الازمولوليه للدم لا تتغير ولكن حجم السوائل يزيد لذلك
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 Parathyroid hormone:
 This hormone will increase Ca+ reabsorption in the Distal tubules
Sympathetic Nervous System
 Sympathetic system will decrease Na & water excretion by:
 Constricting renal arterioles and therefore ↓ GFR
 increasing rennin release & Angiotensin II formation (increasing tubular reabsorption.
 (
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ودمتم..  
)
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