The Microscopic Filtering Unit

FIGURE 1.1: ENGINEERING SCHEMATIC OF A SINGLE HUMAN NEPHRON, SHOWING SEGMENTAL FUNCTION IN OSMOREGULATION AND
WASTE PROCESSING. ALL VALUES ARE APPROXIMATE AVERAGES.
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Nearly One Million Nephrons Per Kidney A
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GFR = 125 ml/min

Reabsorption Rate

Efficient recovery of water and
essential solutes.
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The Complete Structural Map A
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FIG 16.3: Diagrammatic representation
of a nephron showing blood vessels,
duct and tubule.
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The Filtration Engine: Renal Corpuscle

Located exclusively in the cortical region of the kidney.

[Glomerulus|] |[Bowman’s Capsule]

[Malpighian Body]



The Glomerulus: The Capillary Tuft

-

* Formed by a fine branch of
the renal artery.

e High glomerular capillary
blood pressure drives the
filtration process.
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Afferent arteriole
(Blood Entry)

Efferent arteriole
(Blood Exit)




Bowman'’s Capsule: 5 A
The Catching Cup

Endothelium of
{ glomerular blood
vessels

Blood is filtered so finely
that all plasma constituents
(except proteins) pass

into the lumen.

< Basement Membrane ]

Podocytes interlock
to create minute
filtration slits /
slit pores.

Epithelium of
Bowman's capsule




The Tubular Journey: Reabsorption & Secretion
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Synthesis: Precision Homeostasis A

The nephron is not merely
a disposal system—it is a
highly selective recycling
facility. Through precisely

engineered active and
passive transport, it
perfectly balances blood
pH, fluid volume, and ionic
composition.

Micro-Engineering Schematic
Fluid Dynamic Balance Loop
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