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histological 

 structure 

• nephrons 

• interstitium 

• vessels 
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Histologic composition of kidney 
• Vascular component 

– Arteries (arterial portal system) 

– Capillaries 
• Glomerulus (capillaries with pores) 

• Peritubular capillary network (fenestrated capillaries) 

• Vasa recta   

– Veins 

• Renal tubules (tubular component) 
– Nephron 

– Collecting tubules 

• Renal interstitium  
–  loose connective tissue, interstitial cels (erythropoietin), 

mesangium 
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Nephron – basic morphologic and 
functional unit of the kidney 

• Bowman’s capsule 
– Part of the renal corpuscle 

(Malpighi) 

– Filtration function – primary 
urine 180 l/day 

• Tubules of the nephron 
– Epithelial tubes going from 

Bowman’s capsule 

– Urine adjustment 

– Proximal tubule, intermediate 
tubule, distal tubule 







Renal corpuscle 
(Corpusculum renale) 

o 200 µm 

o Vascular pole 

o Urinary (tubular) pole 

• Glomerulus 

• Bowman’s capsule 

– Parietal layer 

– Visceral layer (podocytes) 

• Mesangium 
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FILTRATION BARRIER OF THE RENAL CORPUSCLE 

pore 

processes of  

an endothelial cell 

complex of the  

fused basal laminae 

pedicles of podocytes 

(processes of podocytes 

of the visceral layer of 

the Bowman’s capsule) 

diaphragm  







mesangium 
mesangial cells  
extracelular mesangial matrix 

podocyte 

capillary 

mesangial  cell 

capillary 

podocyte 

a) phagocytose  large protein molecular debris, 
which may accumulate during  filtration 
b) can also contract- decreasing the surface area 
available for filtration 
c) possess receptors for angiotensin II and atrial 
natriuretic peptide 
d) matrix – support glomerular capillaries 
e) cleaning of BL 





mesangiální buňky (Mc) a mesangiální extracelulární matrix (Mx) 



Tubules 

of 

nephron 



proximal tubule 













Loop of Henle 



Loop of Henle 

Ansa nephroni Henlei 

• 3 morphological parts 
– pars recta tubuli proximalis 
– tubulus intermedius 
– pars recta tubuli distalis 

• differ in length 
– juxtamedullary nephrons have long loop of henle  
– cortical nephrons: short loop of henle 

• parts: 
– thick descending limb 
– thin descending limb 
– thin ascending limb 
– thick ascending limb 











Distal tubule 

• simple cuboidal epithelium 
– smaller cells compared to proximal tubule 
– no brush border 
– basolateral labyrinth (Na+-K+-ATPase) 
– mitochondria 

• reabsorption of Na, secretes K+ 
– aldosterone 

• macula densa  
– chemoreceptors (Cl-  and Na+) 



distal tubule 



Juxtaglomerular apparatus 



Juxtaglomerular apparatus 

Complexus juxtaglomerularis 

• juxtaglomerular cells arteriola afferens + efferens 
– smooth muscle cells of tunica media 
– mechanoreceptors 
– produce renin 

• macula densa distal tubule 
– chemoreceptors 

• extraglomerular mesangial 
cells (Lacis cell) 

• function: 
– blood pressure regulation 

– system renin-angiotensin-aldosteron 
 (RAA) 









Collecting 

tubules and 

ducts 
(Tubuli et  
ductus  
colligentes) 

Collecting tubules 

Collecting duct 

Papillary duct  
(Bellini) 



• collecting tubule (tubulus reuniens, colligens) 
– small tubule between distal tubule and the duct 

• collecting duct 
– in medulla (radii medullares) 

– simple cuboidal epithelium 
– water reabsorption – antidiuretic hormone (adiuretin, 

vazopresin) = ADH 
• aquaporins 

• papillary duct (ductus papillaris Bellini) 
– simple columnar epithelium 
– opens to area cribrosa papillae renalis 

















What can go wrong? 





Nefrolithiasis 





• diabetic nephropathy 



• Acute pyelonephritis 





 

 



URINARY PASSAGES                      

transitional epithelium 

lamina propria mucosae          

longitudinal layer                 

(longitudinal layer)                   

circular layer                  











Calix minor 



ureter 

lamina propria 

mucosae 

 Ureter 



Močovod 

(ureter) 



Urinary bladder 

(vesica urinaria) 





Male urethra (Urethra masculina) 

• Pars intramuralis (in muscle wall of urinary bladder) 

• Pars prostatica (4 cm) 

• Pars diaphragmatica (membranacea, intermedia, 1 
cm) 

• Pars spongiosa (15 cm) 
 

• Proximal 2 parts = transitional epithelium 

• Distal parts = stratified columnar 

• In fossa navicularis  - transition into stratified squamous 
nonkeratinized 



lacunae urethrales Morgagni 



glandulae  
paraurethrales  
Littrei 



Female urethra (Urethra feminina) 

• About 4 cm 

• Proximal segment lined with urothelium 

• Further stratified squamous nonkeratinized 

• Glandulae paraurethrales (Skenei) - mucous 




