
Renal failure
Symptoms

tired easily 
breathless 
no appetite but he does not have nausea nor 
vomiting bilateral ankle edema 

Laboratory examination

BP: 150/100 mm Hg - hypertension
Low haemoglobin - anaemia
Low HCO3

- - metabolic acidosis
Low plasma Ca2+ and high PO4

2- - low Ca2+

High urea – accumulation of nitrogenous waste
Protein and red blood cells in the urine



Functions of the kidney
1. Excretion of nitrogenous waste, urea & 
uric acid

2. Regulation of body fluid compartments 
- homeostasis of arterial blood pressure

3. Acid-base balance

4. Production of hormones 
- renin, erythropoietin, vitamin D













Urine formation

Excretion = Filtration – Reabsorption + Secretion



Composition of extracellular fluid compartment

Water, proteins, glucose, amino acids, electrolytes 
(Na+, K+, Ca2+, Cl-, HCO3

-, Pi), urea and uric acids

Composition of renal filtrate in proximal tubules

Water, albumin, glucose, amino acids, electrolytes 
(Na+, K+, Ca2+, Cl-, HCO3

-, Pi), urea and uric acids

Urine

Water, electrolytes (Na+, K+, Ca2+, Cl-, HCO3
-, Pi), urea and 

uric acids



Urinary bladder - storage and voiding of urine



First step of urine formation

• Glomerular Filtration 





Filtration barrier

Endothelial cell layer
Basement membrane
Podocytes



Factors determining passage of 
molecules through the filtration 

barrier

1. Size of pores

2.Negative charges



Presence of proteins and blood cells 
indicates impairment of glomerulus

Blood cells and proteins NOT filtered



What determines 
glomerular filtration ?





What is the glomerular hydrostatic pressure?





Mechanisms responsible for 
autoregulation of RBF and GFR

1. Myogenic theory

2. Flow dependent mechanism 
(Tubulo-glomerular feedback)



Myogenic Theory

↑ Arterial blood pressure

↑ Resistance of arterioles due to 
↑ smooth muscle contraction in 
response to stress

Blood flow not changed







Functional importance of 
autoregulation of RBF and GFR

• 1. Constancy in blood perfusion to the 
kidney & maintenance of blood volume 
in the systemic circulation

• 2. Constancy of GFR – prevent 
excessive loss of water and 
electrolytes



Why is the urine flow not 
autoregulated ? 

• There is no absolute auto-regulation; 
there are slight increases in RBF and 
GFR with increases in BP

• GFR – 120 ml/min

• UF – 1 ml/min



Second step of urine formation

• Reabsorption and secretion



Renal modification of the filtrate







Isosmotic transport of water in renal tubule-diffusion of water



Endocytosis of small molecules



Ways with which the kidney handles a substance



Ways with which the kidney handles a substance I
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A nephron and its blood supply





Glomerulus and Bowman’s capsule -
site of filtration



Glomerular filtration - Starling Hypothesis



2. Flow dependent mechanism



Active transport of Na+



Secondary transport of glucose
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