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FORMATION OF URINE



Formation of urine

3 BASIC PROCESSES:

• Glomerular filtration

• Tubular reabsorption

• Tubular secretion



Glomerular filtration

• Renal blood flow -1200ml/min

• Glomerular filtration rate: 125 ml/min

(Amount of filtrate formed by all Nephrons of 
both kidneys per minute )

• Filtration fraction= GFR/RPF (0.16-0.20)

• Glomerular filtrate 



GLOMERULAR MEMBRANE



GFR(glomerular filtration rate)

• GFR= Kf X Net filtration pressure

• Net filtration pressure= (PG-PB-πG+ πB)

PG = glomerular hydrostatic pressure

PB = hydrostatic pressure in bowman’s capsule

πG = colloidal osmotic pressure in glomerular capillary

πB = colloidal osmotic pressure in bowman’s capsule



GFR



Factors affecting GFR

• Filtration coefficient

• Glomerular hydrostatic pressure ( arterial 

BP, afferent arteriole & efferent arteriole )

• hydrostatic pressure in bowman’s capsule

• colloidal osmotic pressure in glomerular 
capillary

• colloidal osmotic pressure in bowman’s 
capsule





Regulation of GFR

Renal autoregulation:
• Myogenic mechanism
• Tubuloglomerular feedback

Neural mechanism: 
• Sympathetic NS – constricts both afferent & 

efferent arteriole

Hormonal regulation – angiotensin II & Atrial 
natriuretic peptide (ANP), nitric oxide, 
prostaglandins



TUBULOGLOMERULAR 
FEEDBACK







TUBULAR REABSORPTION



Tubular reabsorption

• 99% of filtered water reabsorbed especially 
through proximal convoluted tubule

• Solutes reabsorbed by active or passive 
processes includes glucose, amino acids, urea, 
ions (Na+ ,K,+ Ca+2, Cl- , HCO3- , HPO4-)













Transport maximum:-
=>it applied to the 

substances that actively 

secreted or reabsorbed.

=>It is a rate at which 

substance is maximally 

reabsorbed from tubules.

=>Renal Threshold is a 

limit after which substance 

begin appear in the urine.

=>E.g. transport maximum 

for glucose is 375mg/min

=>Some substances  like 

creatinine and PAH that is 

actively secreted also 

exhibit transport 

maximum..







THICK ASCENDING LIMB OF LOOP OF HENLE



Early distal tubule NaCl transport







Functional characteristics of late 
distal tubule & cortical collecting 

ducts

• Impermeable to urea

• Sodium reabsorption controlled by 
aldosterone

• Active secretion of H+ (1000:1) by H+ 
ATPase pump

• Water reabsorption regulated by ADH





Functional characteristics of Medullary 
collecting ducts

• Permeable to urea (special urea 
transporters)

• Water permeability regulated by ADH 

• Active H+ secretion (so, Helps in acid base 
balance)





Regulation of tubular reabsorption

• Glomerulotubular balance:

Ability of tubules to increase reabsorption rate in 
response to increased tubular load

• Peritubular capillary & renal interstitial fluid 
forces

• Effects of arterial BP –pressure diuresis & 
pressure natriuresis

• Hormones – ADH, Aldosterone, 

AT-II, ANP, PTH


