
Components of the UGS:
a- Kidneys: filter blood through 3 processes (filtration, reabsorption, secretion) to form urine.
b- Ureters: transport urine to urinary bladder through contractile activity of their walls.
c- A urinary bladder: hollow and muscular, stores urine.
d- A urethra: a passageway by which urine exits.

Physiology lecture no.1+2



Nephron: the functional unit of the kidney, extends from cortex to medulla.
*Each kidney is made up of 1 million nephrons
*Each nephron is made up of:
A- Renal corpuscle
    1- Bowman’s capsule.        
    2- Glomerulus

B- Renal tubules
    1- Proximal convulated tubule (PCT)
    2- Loop of Henle (LH): has descending (thick & thin) 
        and ascending (thin & thick) limbs
    3- Distal convulated tubule (DCT)
    4- Collecting duct (CD)

Types of nephrons: 
A)Cortical nephrons (85%): 
- Short loop of Henle.
- Found in the cortex, except for a small part of 
the loop of Henle and collecting tubule, lying in 
the medulla.

B) Juxtamedullary (15%): 
- Found at the border between medulla and 
cortex
-Longer loop of Henle, which extends deep in 
the medulla, may reach the papilla
-Unique blood supply; as the peritubular 
capillaries surround the loop of Henle in a 
structure called Vasa Recta (= straight vessels)

EXTRA: A sweet analogy, cuz why not? !
Imagine the kidney as a beautifully layered birthday cake" . Now, when we slice this cake into triangular pieces# , 
each of these slices represents what we call a renal lobe each of which contains a distinct structure called a renal 
pyramid, lying right inside like a hidden treat$ . 
And between slices, there are small vessels, called interlobar arteries running between each lobe, bringing in the 
‘ingredients’ the kidney needs to function.⭐
Is there anything a sweet treat can’t fix? No. Moving on...
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* Damage to the kidneys is irreversible; as nephrons don’t undergo repair. So, after the age 
of 40, the number of nephrons decreases by 10% every 10 years.
But other parts of the kidney compensate for such loss.
* After nephrectomy, a person can live just fine with one normal kidney.

- Filtration: Blood enters the glomerulus through afferent 
arteriole 
- Reabsorption: Blood moves from tubular part back to 
vascular part (peritubular capillaries)
- Secretion: Movement of some substances from 
peritubular capillaries to tubular part; to be eliminated.
- Excretion: What’s left in the tubule will be excreted 
through urine 

* 1/4 of cardiac output goes to renal artery. Which divides 
into: segemental, interlobar, then arcuate arteries.
* Arcuate arteries bring blood to nephrons through 
afferent arterioles, which then bring blood to a capillary 
bed called glomerulus, then it coalesces into efferent 
arterioles, then another capillary bed called peritubular 
capillaries.
(Notice the presence of 2 capillary beds)



Glomerular or Bowman's capsule:
* Outer (parietal): simple squamous epith.
* Inner (Visceral): Podocytes that wrap the 
glomerular capillaries

* There a are 3 main barriers between the blood in glomerulus 
and the lumen of bowman's capsule :

1. Fenestrated endothelial cells:  negatively charged and the 
fenestrations are limited in size.
2. Basal lamina: composed of negatively charged 
proteoglycans.
3. Podocytes and their pedicels: negatively charged and the 
pedicels make small slits that are only selective for small 
molecules.

All these 3 layers prevent the filtration of plasma proteins 
because proteins are usually large and negatively charged.





* Factors that affect filterability:
         - Size                     -Charge

Dextrans are polysaccharides of which charge and size 
can be easily manipulated; hence we used them in this 
experiment where we measure their filterability in 
comparison to water’s.

* When Na+ intake increases 10 times,
the kidney will inhibit its reabsorption process 
(which in turn, enhances secretion) by hormonal 
regulation. But this process is relatively slow, 
lags behind 
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 retention happens.
* When we get back to normal Na+ diet,
the reabsorption levels will start to increase
gradually (slowly)
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 loss of excess Na+.

* Na+ is important for maintaining 
homeostasis of fluids; as any increase
indicates:
 - increase of osmolarity in ECF
 - increase in blood volume


