Urine concentration: When water intake is normal urine: 

 Flow is 1-2 ml/min (under normal conditions) لان 124 من ال125 يتم اعاده امتصاصها                                                                                         

 Osmolality range is 500-700 mOsm/Kg 

 It ranges according to the condition and the needs of the body: 

- Urine osmolality varies between 30-1200 mOsm.   

- Volume varies 0.5 – 20 ml/min. 

 The ability of the kidney to concentrate urine (concern water) is an important function in regulating ECV & ECF osmolality by the ability to produce concentrated urine. 

Low osmolarity (osmolality) → diluted urine 

High osmolarity → concentrated urine 

 Any gain or loss of water will change body extra cellular fluid osmolality. 

Normal → 300 

Increases → fasting and uncontrolled diabetes 

Decreases → drinking water 

 High water intake → decrease plasma osmolality → ↓ ADH → excretion of large volume of urine → ↓ plasma volume. 

 Low water intake→↑plasma osmolality→ small quantity of concentrated urine, accompanied by thirst sensation 




ADH: (anti-diuretic hormone) 

 Is synthesized by supraoptic & paraventricular nuclei of the hypothalamus, stored in the posterior Pituitary gland. 

 It acts as an antidiuretic & vaso constrictor hormone. 

 ↑plasma osmolality → osmoreceptor → trigger the release of ADH. 

 ADH→↑permeability of CD to H2O→↑H2O reabsorption → corrects the hyperosmolality of blood. 

[bookmark: OLE_LINK1][bookmark: OLE_LINK2] ADH acts on receptors at the basolateral membrane → active cAMP→ active protein Kinase A → opening of water channel (aquaporins) مهمه ( اسم قنوات الماء :. 

Note: 

- Osmoreceptors in the arteries detect the osmolality of the blood, so increased osmolality will stimulate the thirst center and ADH secretion which will conserve H2O by increasing H2O reabsorption. 

-  Diabetes Inspitus (false diabetes)  مرض : 

PT has no ADH 

CD doesn’t respond to ADH 

The kidney produces large amounts of urine (polyurea). 

Treatment: drinking water (if the patient doesn’t drink a lot of water he becomes dehydrates because there is no ADH). 



الطرق الفيزيائيه  للتحكم بتركيز البول : 
Counter-current mechanism
 First : counter-current multiplicatonانواعها 
 water is reabsorbd from the descending limb because the medulla is
hyperosmolar.
 this hyperosmolarity is due to the high concentrations of salts & urea in the medulla.
 NaCl is reabsorbed from the thick ascending limb.
 urea is reabsorbed from the collecting duct.
 Both NaCl & urea contribute to the medulla's hyperosmolarity.
 thiazide diuretics bloc NaCl reabsorption in the thick ascending loop . Thus, a large amount of urine is excreted.
 the reason for that is that salt remains in the filtrate, the medulla's osmolarity decreases , & water doesn't diffuse out 

counter-current exchanger :

 Occurs in Vasa recta and functions to maintain hyeperosmolar medulla which was built by counter current multiplayer 

 Remove salt from one side & enters in the other side so blood keeps its osmolality constant in kidney. 

 Vasa recta (specialized low blood supply for medulla) are the blood supply of medulla 

- Descending limb water pass out into hyperosmolar medulla carrying O2 & nutrient NaCl will enter blood increasing its osmolality. 

- Ascending limb, water will be absorbed back to the hyperosmolar blood carrying CO2 , waste product & NaCl will leave the blood deposited as it is in the medulla. 

- Therefore, blood leaves the hyperosmolar medulla undisturbed 

