
 

 

The Excretory System 

GENERAL KNOWLEDGE AND DEFINITIONS: 

*Function – maintains homeostasis by regulating the water balance and by removing harmful 

substances 

*Homeostasis (homeo: constant; stasis: state) – process by which our constant internal 

state/environment is maintained, in comparison to the external environment, in terms of pH, water 

content 

* Osmoregulation – absorption and excretion of water and substances (solutes) so that the proper water 

balance and osmosis pressure is maintained between organism and surroundings 

 * It is the regulation of osmosis in the body 

* Every tissue contains fluid with certain pH; osmoregulation takes place to maintain water 

content in these fluids, to prevent more dilution, to maintain body temperature 

* Osmotic Potential – level of water needed for normal working of the body/normal conditions 

* Micturition/Urination – Excretion of urine, because of contraction of bladder muscles and relaxation of 

sphincter muscles  

Classification of Animals on Basis of Excretory Waste 

 *Types of Waste 

  *Ammonia * Urea * Uric Acid 

 *Aminotalic Organisms (Ammonia)  

  * waste should be released immediately 

  * waste released by simple diffusion process 

  * ex. in aquatic animals, waste needs to be dissolved in water to reduce toxicity 

 * Ureotalic Organisms (Urea) 

* in humans, ammonia is converted to urea in the liver, and released by blood into the 

kidney, from where it is released in the form of urine 

 * Uricotalic Organisms (Uric Acid) 

  * waste released in crystalline form 
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* ex. birds and desert animals 

   *birds  stool 

   * desert animals  micturition  semi-solid substance (crystalline) 

Structure of Kidney 

* Right kidney is slightly lower than the left kidney to accommodate other organs 

* Kidneys are bean shaped and brownish red in color due to continuous supply of blood 

* Endocrine gland present on kidney: adrenal gland 

* Kidney cells have higher concentration of mitochondria: because oxygen is required for carrying out 

various processes, namely filtration, reabsorption, secretion 

 

* Ureter – carries urine to urinary bladder; has ciliated epithelium lining for smooth, uniform, 

unidirectional flow of urine 

* Urinary Bladder – oblique opening to prevent backflow of urine from urinary bladder to ureter
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Formation of Urine 

           

 

                    

 

I. Ultrafiltration:  

* Process in which maximum substances are filtered from the glomerulus into the Bowman’s capsule, 

except the blood corpuscle, which are too big to penetrate 

* The afferent arteriole has a larger diameter than the efferent arteriole, which creates a pressure 

difference, i.e. hydrostatic pressure, required for the diffusion of substances into the Bowman’s capsule 

* The blood moving from the glomerulus to the efferent arteriole is thicker than the blood inside the 

afferent arteriole, since the blood in the efferent arteriole contains plasma proteins, blood corpuscles, 

and very little water, whereas glucose, urea, salts, and a large amount of water diffuses into the 

Bowman’s capsule 

* Parts involved: Malpighian Capsule: afferent arteriole and efferent arteriole , glomerulus, Bowman’s  
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capsule [Bowman’s Capsule: single membrane, thin walled, single celled thick epithelium] 

* Process: NF: From where the energy for ultrafiltration is derived: Hydrostatic pressure of the blood 

(through diffusion and osmosis) 

* Filtrate: glomerular filtrate/ultrafiltrate/ nephric filtrate which contains maximum amount of water, 

glucose, salts (ions), and no blood corpuscles 

 

II. Reabsorption: 

* First absorption takes place from blood, from alimentary canal to kidney; Second absorption, i.e. 

reabsorption, takes place again to blood 

* Process of reabsoprtion of useful products like glucose, amino acids, mineral salts, large amount of 

water, to the extent that the normal concentration of the blood is restored 

* Parts involved:  PCT – Proximal convoluted tubule (proximal: nearer, i.e. nearer to the Bowman’s 

capsule); LOH – Loop of Henle  

* Process: Passive absorption (diffusion and osmosis), Active absorption of salts, glucose, and amino 

acids (energy consumption) 

* Final Result: Filtrate becomes concentrated (selective absorption takes place) and ions are reabsorbed 

to maintain ionic balance for homeostasis, water is reabsorbed, and glucose is reabsorbed to prevent 

diabetes, and ultimately, to restore the normal concentration of blood 

 

III. Tubular Secretion 

* Process wherein active transport of excretory wastes takes place from the blood into the tubule 

* Involves secretion of K+ ions, drugs like penicillin, i.e. medical traces 

* Parts involved: DCT – Distal convulated tubule (distal: farther, i.e. farther away from the Bowman’s 

capsule) 

* Process: Diffusion 

* Final Result: Urine, which contains uric acid, ammonia, creatinin, urea, excess salts, small amount of 

water, less glucose, and other wastes; May also contain medical traces if antibiotics or B complex, i.e. 

vitamin tablets have been consumed; May also contains pigments such as bilirubin (yellow), urochrome 

(clear yellow), etc. 
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Factors affecting production of urine: 

* Internal Factors: 

* Diet and Water Intake: More proteins, more urine; More diuretics (i.e. food, beverages which 

increase urine formation, ex. tea, coffee, alcoholic beverages), more urine 

* Physical Activity: More physical activity, more perspiration, less urine (since water is lost 

through perspiration and sweat glands absorb water from blood, because of which blood 

become thicker and more concentrated, and to regain concentration, water is absorbed into 

blood from kidney; thus, less urine is formed and it is thicker 

* Day, more urine; Night, less urine ( since during the night, arterial pressure decreases due to 

inhibited functioning, because of which less urine is produced) 

* External Factors: 

* Temperature: High temperature, more perspiration, less urine (for explanation, see Internal 

Factors  Physical Activity); Low temperature, less perspiration, more urine (since the blood is 

dilute due to less or no perspiration, and to regain the normal concentration of the blood, the 

water is absorbed from the blood into the kidney, where more urine is formed) 

Abnormalities 

In Kidneys: 

* Kidney Failure/Renal Failure: Occurs when dialysis, i.e purification of blood, isn’t possible and blood is 

purified through dialyzer. 

* Kidney Transplantation/Kidney Donation: Occurs when kidney stops working altogether 

* Kidney Stones/Renal Stones: Occurs due to infection in urinary tract or due to a tumor (i.e. when there 

is presence of blood in the urine; Occurs due to excessive uric acid and salts like calcium oxalate present 

in the urine 

In Urine: 

* Presence of blood cells (haematuria) 

*Presence of glucose (glycosuria, diabetes mellitus) 

* Presence of albumin (caused as a result of high B.P. or increased permeability of the Bowman’s 

capsule membrane due to bacterial infection) 

* Presence of bile pigments (anemia, hepatitis, jaundice, liver cirrhosis) 
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