


®* Excretion: It is removal of harmful metabolic wastes.
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®* On metabolism, these produce CO2 and water.

® Fats EFHﬁ'IEQE'

‘ On metabolism, these produce CO2 and water C OQ/_T H ZO
* Proteins & Nucleic Acids el 31X F’-’I;ﬁ'?ﬁ? Tfas

@ On metabolism, these produce Nitrogenous wastes also.
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® During breathing, it is exhaled out and is also converted to urea and HCO3
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® Urine, sweat, through lungs (400 ml / day) in the form of moisture in exhaled air.
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NITROGENOUS WASTE




AMMONIA AT

* Highly toxic It Qs
®* Needs lot of water for is removal Gﬂﬁ' & fav agr-r qTeit iIT%Q'
®* Only aquatic animals ST EFI' can afford.

* Examples— invertebrates (except insects), Bony fishes. UCLSM

¢ IFATRIT (FI2 F BIEH), AT ASTAATI
* Animals which mainly excrete ammonia are Ammonotelic.
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UREA JRAT

* Less toxic than ammonia. 3TAAAT &Y delell H &a QAuea
®* It requires moderate amount of H20 for its removal.
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®* Animals which mainly excrete urea W
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* Examples-Cartilaginous fishesi@ohibicms, Ma@
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URICACID IR 3Fd

\)Iéasi toxic nitrogenous waste. hH q & W
\“I/equires very little amount of H20 for its removal. HEFI' SH AET H Y&l

It is the only nitrogenous waste, which can be excreted in semi solid or paste

form. 3T W IT U¥c T H AT FAT ST a1 ¢l
* Examples- Insects, Reptiles, Birds. ﬁg, W, gaft
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®* Animals which mainly excrete uric acid are Uricotelic.
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HUMAN EXCRETORY SYSTEM HTAd 3cHslsT YUITell

® In humans, the excretory system consists

of

* ATl A, IcHolT YOSl & B 8
* 1 pair of kidneys 1 I3 Tehsal

* 1 pair of ureters 1 Eﬂﬁ%ﬁb

® 1 vrinary bladder,1 HAT/MT
* 1 uvrethra| 1 ﬂ:\ﬂ'ﬂﬁ R

Urethra

Urinary opening



KIDNEY doreh

* Kidneys are reddish brown, bean shaped

®* Each kidney of an adult human has an average weight of (120- 170 g
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® Surgical removal of kidneys- Nephrectomy /2 Q,\
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®* Renal artery supplies oxygenated blood to kidneys and renal vein collects

deoxygenated blood from kidney.
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®* Urea formed in liver, hence hepatic vein has maximum vurea content

® Renal vein has minimum vurea content
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®* Each kidney has nearly one million complex tubular structures called

——

nephrons which are the functional units

®* Each nephron has two parts — the glomerulus and the renal tubule.
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* Glomerulus ?T"nm is a tuft of Afferent arteriole

Efferent arteriole
capillaries formed by the afferent

arteriole ITAATET THATAST - a fine
Ignwman"s

branch of renal artery. 4 4 \¢ 1 "Capsule

Glomerulus

* Blood from the glomerulus is carried

away by an efferent arteriole
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® The renal tubule begins with a double walled cup-like

structure called Bowman’s capsule, which encloses the
glomerulus.
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Bowman's Space I




®* The ascending limb continues as another The Nephron
highly coiled tubular region called distal
convoluted tubule (DCT).

Renal artery

®* The DCTs of many nephrons open into a
straight tube called collecting duct (W
aT%ﬁT) many of which converge and open
into the renal pelvis & feaw

Tubule






URINE FORMATION

Three main processes namely
1. Glomerular filtration
FRFREST e
2. Reabsorption gﬁmﬂww
3.¥Secretion qid

—_

Glomerular
capillaries

Renal corpuscle

Bowman's
capsule

Renal tubule

Urinary excretion

1. Filtration

2. Reabsorptio
3. Secretion
4. Excretion

Peritubular
capillaries




® The first step in urine formation is the filtration of blood, which is carried

out by the glomerulus and is called glomerular filtration.

® On an average, 1100-1200 ml of blood is filtered by the kidneys per

minute
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®* Thé amount of the filtrate formed by the kidneys per minute is called

glomerular filtration rate (GFR). /

®* GFR in a healthy individual is approximately 125 ml/minuvte, i.e., 180
litres per day e

» yfa Aee [Feel qarT aa18 15 ST Fr AT FT TAATR
 fwgee o) SRS fgaIor @ (GFR) el T R

e UF TAEY ATFT 3 GFR TS 125 e / Beie £, anh ufy
feeT 180 ofiex
'100-\1goml -




®* A comparison of the volume of the filtrate formed per day (180
litres per day) with that of the urine released (1.5 litres),
suggest that nearly 99 per cent of the filtrate has to be

reabsorbed by the renal tubules.
® This process is called reabsorption Yol FTATYOT

® During urine formation, the tubular cells secrete substances like

H+ , K+ and ammonia into the
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URETERS HAdTfgei!

® 25-30 cm long muscular tubes which carry urine to urinary bladder.

® Urine is formed continuously by nephrons and drop by drop, it is
transported to ureters.
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URINARY BLADDER HARTY

®* It is a reservoir for urine. /

® Urinary bladder capacity averages 700-800 mL.

® It is smaller in females because the uterus occupies

the space just superior to the urinary bladder.

®* Urge for urination begins when nearly 250 ml of

uvrine has collected in bladder.
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®* An adult human excretes, on an average, 1 to 1.5 litres of urine per day.

®* The vurine formed is a light yellow coloured watery fluid which is slightly acidic

® Colour is pale yellow due to urochrome pigment.

\__/\/-\/
®* On an averagf urea is excreted out per day
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URETHRA F[FHATA

®* The urethra is a small tube leading to the exterior of the body.

®* The urethra is the terminal portion of the urinary system and the passage

for discharging urine from the body.
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DISORDERS

®* Malfunctioning of kidneys can lead to accumulation of urea in blood, a
condition called uremia, which is highly harmful and may lead to kidney

failure
® In such patients, urea can be removed by a process called hemodialysis

®* Renal calculi: Stone or insoluble mass of crystallised salts (oxalates, etc.)

formed within the kidney.

®* Glomerulonephritis: Inflammation of glomeruli of kidney.
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LITHOTRIPSY fearaifecHl

* Lithotripsy is a noninvasive (the skin is not pierced) procedure used to
treat that are too large to pass through the urinary tract.
Lithotripsy treats kidney stones by sending focused ultrasonic energy

directly to the stone
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http://www.hopkinsmedicine.org/healthlibrary/conditions/adult/kidney_and_urinary_system_disorders/kidney_stones_85,p01494/

Ultrasound Smaller pieces that
shock waves then can easily pass
\ y through the ureters
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® 1954 - Joeseph E. Murray and his colleagues
at Peter Bent Brigham Hospital in Boston
performed the first truly successful kidney

transplant from one twin to another.
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