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INTRODUCTION

¨ Much of renal physiology is at the level of the 
nephron. It is the functional unit of the kidney

¨ Proper functioning of the kidney requires that it 
receives and adequately filters blood

¨ A global assessment of renal function is often 
ascertained by estimating the rate of filtration 
called the GFR
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Juxtaglomerular Apparatus

¨ JG cells in the wall of afferent arteriole and macula 
densa in the wall of the distal tubule

¨ JG cells involved in pressure regulation. Sensor for 
afferent arteriolar pressure and secretion of renin

¨ Macula densa involved in tubuloglomerular
feedback. Sensor for fluid flow rate in distal tubule 
and production of locally active vasoconstrictor
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Renal Blood Flow

¨ 25% of cardiac output passes through the kidney 
per minute

¨ Kidneys utilise 8% of the total oxygen consumption 
of the body- homeostatic function of the kidney-
allows a high rate of glomerular filtration



Nerve Supply

¨ Sympathetic stimulation- renal blood vessels are 
supplied by the splancnic nerves, vasoconstrictors-
blood is shifted to vital organs

¨ Parasympathetic- renal branches of vagus nerve-
function unclear

¨ Sensory input from the kidneys travels to the T10-
T11 levels of the spinal cord and is sensed in the 
corresponding dermatome



Function

¨ Endocrine (hormonal) secretory function:
§ Renin by the juxtaglomerular cells
§ Erythropoietin hormone by the endothelial cells of 

peritubular capillaries of renal cortex
§ Prostaglandins

¨ Endocrine (hormonal) metabolic function:
§ Converts vitamin D3- active 1,25 

dihydroxycholecalciferol by alpha-1-hydroxylase 
enzyme in cells of PCT under effect of PTH



Function

¨ Excretory:
§ Metabolites
§ Drugs
§ Toxins

¨ Homeostatic:
§ Maintenance of water, electrolyte and salt balance

¨ Gluconeogenesis- in starvation from lactate, 
glycerol and glutamine in the renal cortex



Three Basic Renal Processes

¨Glomerular filtration
¨Tubular reabsorption
¨Tubular secretion



Glomerular Filtration

¨ Cells, proteins and other large molecules are 
filtered out of the glomerulus by a process of 
ultrafiltration leaving an ultrafiltrate that resembles 
plasma to enter Bowman’s space.

¨ Filtration is driven by Starling’s forces
¨ Controlled by afferent and efferent arterioles 

diameter- sympathetic vasoconstrictors
¨ Autoregulation maintains blood supply and GFR



GFR

¨ Normal 125 mls/min or 180 L/day
¨ Measured as the clearance of certain tracers (inulin) 

from the renal plasma flow
¨ Clearance can be defined as the volume of plasma 

from which the tracer is totally “cleared” per unit 
time

¨ Creatinine clearance is used as a estimate of GFR-
creatinine level is an index of GFR



Tubular Reabsorption

¨ Two step process beginning with the active or 
passive extraction of substances from the tubule 
fluid into the renal interstitium and then the 
trasnport of these substances from the interstitium
into the bloodstream

¨ These processes are driven by Starling forces, 
diffusion and active transport

¨ ADH and aldosterone effect the collecting ducts



Tubular Reabsorption

¨ Majority of filtered water is reabsorbed in the 
proximal tubule- 65%; by passive process where 
water moves down it’s concentration gradient

¨ 15% in loop of henle- high medullary osmolality
¨ 8% in distal tubule (no ADH) to >19% (max ADH)
¨ Reabsorption of water occurs in response to osmotic 

gradients



Tubular Reabsorption

¨ Na+, K+, Cl- and urea are the four major solutes
¨ Na+ reabsorption by active process-

Na+K+ATPase in the basolateral membrane of the 
proximal tubule cells



Sodium Reabsorption
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Tubular Reabsorption

¨ Indirect reabsorption does not have a transporter 
e.g. HCO3:
In the lumen- luminal carbonic anhydrase H+ 
combines with HCO3- to form H2CO3 which 
converts to H2O and CO2
In the epithelial cell- cytoplasmic carbonic 
anhydrase converts CO2 and H2O to H2CO3 which 
readily disassociates to H+ and HCO3-



HCO3- Homeostasis



Renal Bicarbonate Reabsorption

¨ Reabsorption of filtered bicarbonate and excretion 
of daily fixed acid load

¨ 90% reabsorped in the proximal tubule
¨ Exchange of H+ (secreted) with Na+ (reabsorped)
¨ Factors which interfere with HCO3- excretion:

§ Reduced GFR
§ Chloride and potassium depletion
§ ECF volume depletion



Tubular Secretion

¨ Transfer of materials from the peritubular
capillaries to renal tubular lumen- mainly by active 
transport

¨ Only a few substances are excreted e.g. drugs, 
toxins



Renin- Angiotensin System

¨ Salt and water retention, increased peripheral 
resistance and increased CO= increased arterial 
pressure

¨ Angiotensin II:
§ Vasoconstriction
§ Stimulates release of aldosterone from adrenal cortex
§ Actions on the hypothalamus to increase thirst and ADH 

secretion
§ Increase in the activity of the sympathetic nervous 

system



Renin-Angiotensin-Aldosterone System



Renin-Angiotensin-Aldosterone System



Summary



Summary- Drugs



THANK YOU!


