
EMBRYOLOGY

Urinary Tract



Urinary tract

From intermediate mesoderm



Kidney

From Cephalic To Caudal :

Pronephros :

Cervical position / nephrotom / 
Without Function / 4th week

Mesonephros:

T1-L3 position / Have Function 
For Few Times / 4th week up  2th 
month

Metanephros :

Permanent Kidney / 5th week





Mesonephros system: 
mesonephric tubules ( S like ring )
mesonephric duct

Lateral to 
mesonephric tubules:

Masonephric duct

Medial to 
mesonephric tubules:

glomerulus/ 
bowman's capsule 
/renal 
corpuscle/gonad

Urogenital 
mesentery: 

attach mesonephros 
system & gonad to 
dorsal abdominal wall

Gonad + mesonephros system Located in 
Urogenital ridge





Mesonephros:
T1-L3 position / Have Function For Few 
Times / 4th week up  2th month

Point:

In male end parts of mesonephros system remain for reproductive system formation
In female all parts of this system degenerated 



Metanephros : Collecting Tubules +excretory system 



Ureteric Bud – Collecting Tubules 

Ureter / Renal pelvis / major calyces / minor calyces / collecting tubules / renal pyramid





Metenephric Cap – excretory system 





BMP7& FGF2 : 
Proliferation of the 
mesenchyme and 
maintain WT1 
expression

GDNF & HGF: The bud growth stimulation



Kidney Position



Kidney Position



Pelvic kidney / horseshoe kidney

Umbilical artery







Cloaca Division (4 – 7 weeks) 

Perineal body : tip of urorectal septum



Urogenital sinus:

Sup. Part : Urinary bladder
Pelvic part: prostatic & membranous part of urethra
Phallic part: different differentiation in male & female



Ureteric bud (ureter) origin: mesoderm
Mesonephric duct origin: mesoderm

Trigone of bladder : mesoderm
But Finally Mesoderm replace by endoderm



At the End of 3th month

Proliferation of prostatic urethra epithelium (endoderm) in :

Men = Prostatic glands
Women = Urethral & Para urethral glands

Connective tissue & smooth muscles around prostatic urethra origin from : mesoderm











Renal papilla / Area cribrosa
Renal column (column of bertin)
Medullary ray
Renal lobe
Renal lobule



Medullary ray



Uriniferous tubule
Functional units of kidney:

Uriniferous tubule = 
secretory part (nephron) 
conductory part (collecting tubules)



Nephron:

Renal corpuscle : bowman's capsule + glomerulus
Proximal convoluted tubules
Loop of Henle
Distal convoluted tubules



2 type of nephron:
Cortical and juxtamedullary nephrons



Renal corpuscle : bowman's capsule + 
glomerulus

Simple squamous epithelium



Renal corpuscle : bowman's capsule + 
glomerulus



Renal corpuscle : bowman's capsule + 
glomerulus



Glomerulus:

Afferent arteriole
Efferent arteriole
Fenestrated endothelium
Basal lamina



BP is high in glomerulus:

Because:

Afferent arteriole diameter is more than efferent arteriole diameter
Resistance in efferent arteriole is higher

Filtration in glomerulus:

Because:

BP in glomerulus
Fenestrated endothelium



podocyte





Glomerular filtration barrier



Glomerular filtration barrier



Basal lamina:

A product of endothelial cells and podocyte
Contains:
Collagen IV / laminin / fibronectin / heparan sulfate (negative ions = anionic)



Functions and organization of the (internal) mesangium





diabetic glomerulosclerosis









Convoluted tubules
Loop of Henle





Proximal convoluted tubule (PCT) :

Pars convoluted (in cortex)
Pars recta (medullary ray + outer medulla)

simple cuboid epithelium
Basal lamina
Apex: junctional complex + brush border
Base: basal ridge + mitochondria
Acidophilic + small lumen



Proximal convoluted tubule (PCT)



Proximal convoluted tubule (PCT) 
functions:

1. Reabsorption of Na / amino acid 
/ glucose by Na – k ATP ase pump in 
baso lateral cell membrane

2. Reabsorption of water by osmose

3. Reabsorption of Large molecules 
(large carbohydrate + protein + 
polypeptide) by endocytosis / 
degradation by lysosome 

4. Secretion : creatinine + hydrogen



Proximal convoluted tubule (PCT) :



PCT & DCT



Loop of Henle



Loop of Henle:

Simple squamous epithelium
Bulge nucleus in lumen
Short microvilli Permeable to water



Loop of Henle



Countercurrent 
multiplier and 
exchanger


