CLASS-11 BIOLOGY

EXCRETORY PRODUCTS AND THEIR ELIMINATION
URINE FORMATION

URINE FORMATION

Urine formation encompasses three essential processes: glomerular filtration, reabsorption, and
secretion, occurring in distinct segments of the nephron. The initial stage in urine formation is
blood filtration, executed by the glomerulus, known as glomerular filtration. On average, the kidneys
filter approximately 1100-1200 ml of blood per minute, constituting roughly 1/5th of the blood
ejected by each ventricle of the heart in a minute. The glomerular capillary blood pressure induces
the filtration of blood through three layers: the endothelium of glomerular blood vessels, the
epithelium of Bowman'’s capsule, and a basement membrane between these two layers. The
epithelial cells of Bowman’s capsule, termed podocytes, are intricately arranged, leaving minute
spaces known as filtration slits or slit pores. This fine filtration allows nearly all constituents of the
plasma, excluding proteins, to pass into the lumen of Bowman'’s capsule, characterizing it as a
process of ultrafiltration.

The volume of filtrate produced by the kidneys per minute is termed the glomerular filtration rate
(GFR), and in a healthy individual, it is approximately 125 ml/minute, equivalent to 180 litres per
day. The kidneys possess inherent mechanisms for GFR regulation, one of which is executed by the
juxtaglomerular apparatus (JGA). The JGA is a specialized and sensitive region formed by cellular
modifications in the distal convoluted tubule and the afferent arteriole where they make contact. If
there is a decline in GFR, the ]G cells can release renin, which in turn stimulates glomerular blood
flow and restores GFR to normal levels.

A comparison between the filtrate volume generated per day (180 litres) and the amount of urine
excreted (1.5 litres) indicates that nearly 99 percent of the filtrate must undergo reabsorption by
the renal tubules. This crucial process is known as reabsorption, and tubular epithelial cells in
various nephron segments accomplish it through either active or passive mechanisms.

For instance, active reabsorption occurs for substances like glucose, amino acids, and Na+ in the
filtrate, while nitrogenous wastes are passively absorbed. The initial segments of the nephron also
facilitate passive reabsorption of water.

During urine formation, tubular cells engage in the secretion of substances such as H+, K+, and
ammonia into the filtrate. Tubular secretion holds significance in urine formation as it contributes
to the maintenance of ionic and acid-base balance in body fluids.




