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Introduction
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» Kidneys are the main organs of the excretory system.
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» They remove metabolic waste products from the blood.

* Help in maintaining water balance and electrolyte
Peritubular

balance.
capillaries

To cortical
radiate veins

 Regulate acid—base balance of the body.

» Urine formation occurs in microscopic units called
nephrons. K
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Nephron
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Nephron — Functional Unit of Kidney.
Each kidney contains about 1 million nephrons.
Nephron has two main parts:
1.Glomerulus Renal,
2. Tubule Renal tubule consists of;
Proximal Convoluted Tubule (PCT)Loop of He

Distal Convoluted Tubule (DCT)Collecting duc..

PHY SIOLOGY/ENDOCRINE /SRIDHARAN.V.C/AP/SNSCOPT

Bowman's
capsule

H,0

Glomerulus X

Afferent
arteriole

Efferent

arteriole Cortex

.........................

..............................

Inner medulla
H,0

2

Nephron




HSYrolws.con

Formation of urine

Urine formation occurs in three major steps: Urine Formation

Afferent arterioles
1.Glomerular Filtration ” w4
: P \ KEY:
2 . TUbul ar Re abSOIptlon c‘:’tlca' —q~?_ ) ‘ grf:::::r:;s » Glomerular Filtration:
. radiate 3 Wat d solut Il
3.Tubular Secretion artries woreria e proteing areforced
capsule through the capillary walls
and pores of the glomerular
:::Id capsule into the renal tubule.
» These processes occur continuously in the kidneys. tubule = Tubular Reabsorption:
g Water, glucose, amino
' Pen_tubylar acids, and needed ions are
b capillaries transported out of the filtrate

into the tubule cells and then
enter the capillary blood.

+ They help m removal of wastes and conservation ®
of useful substances.

= To cortical —b Tubular Secretion: H*, K*,
radiate veins creatinine, and drugs are
removed from the peritubular
blood and secreted by the
Urine tubule cells into the filtrate.
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Glomerular Filtration

* First step of urine formation.

* Occurs in the glomerulus. GLOMERULAR FILTRATION BARRIER - 3 LAYERS

* High blood pressure forces blood plasma into
Bowman’s capsule.
* The fluid formed is called glomerular filtrate.
 Filtrate contains:
Water
Glucose
Amino acids
Salts
Urea
* Blood cells and plasma proteins are not filtered.
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Tubular Reabsorption

 Useful substances are reabsorbed back into the
blood.

* Mainly occurs in the Proximal Convoluted Tubule
(PCT).

* Substances reabsorbed:

Glucose (completely)

Amino acids

Water

Sodium and chloride ions.
* Reabsorption occurs by:

Active transport,

Passive transport.
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Tubular Secretion

 Transfer of substances from blood into the
renal tubule.

* Mainly occurs in DCT and collecting duct.

e Substances secreted:
Hydrogen 1ons
Potassium 1ons
Ammonia
Drugs and toxins.

* Helps in maintaining:

Acid-base balance
Ionic balance of blood.

Afferent Efferent
arteriole arteriole

1. Filtration
2. Reabsorption
3. Secretion
4. Excretion

Glomerular
capillaries

Bowman's
capsule

Peritubular
capillaries

Renal
vein

Urinary excretion
Excretion = Filtration — Reabsorption + Secretion
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Composition of urine

*  Urine consists of. Composition of Normal Urine f‘;

5% dissolved substances Water 95%
» Dissolved substances include: Urea 9.3 to 23.3 gram/liter
Urea Chloride 1.87 to 8.4 gram/liter
Uric acid Sodium 1.17 to 4.39 gram/liter
Creatinine Potassium 0.750 to 2.61 gram/liter
Creatinine 0.670 to 2.15 gram/liter

Excess salts

. . Sulfur 0.163 to 1.80 gram/liter
* Normal urine color is pale yellow.
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Micturition

*  Micturition 1s the process of expelling urine
from the urinary bladder.

* Urine 1s temporarily stored in the bladder.
+ Stretch receptors in bladder wall get stimulated.

» This initiates the micturition reflex.

* Involves contraction of bladder muscles and
relaxation of sphincters.

Pudendal

*  Voluntary control in adults; involuntary in
infants.
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Summary

* Urine formation includes filtration,

reabsorption, and secretion.

Voo ey Y
Filtration

Reabsorption
N
» T

€ Filtration
{b Reabsorption

* Micturition helps eliminate urine from the Kidoey Nephion o secuse
body. !

Homeostasis

)

Electrolyte Balance

* Nephrons play a key role in kidney function.

d

Fluid Balance

(et

pH Regulation

* These processes are essential for
maintaining homeostasis.
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Thank you
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