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DESCRIPTION

The nephron is the fundamental structural and functional unit
of the kidney, playing a important role in maintaining the body’s
homeostasis. Each kidney contains approximately one million
nephrons, each meticulously designed to filter blood, remove
waste products, and regulate essential bodily functions such as
fluid balance, electrolyte levels, and blood pressure. The nephron
is a complex structure comprising several distinct parts, each with
a specific function in the filtration and reabsorption processes. It
is generally divided into two main segments, the renal corpuscle
and the renal tubule.

Renal Corpuscle is initial part of the nephron consists of two key
components: The glomerulus and Bowman's capsule. The
glomerulus is a network of tiny blood vessels where blood
filtration begins. Blood pressure forces water and small solutes,
such as ions, glucose, and urea, through the capillary walls into
the bowman's capsule, a cup-shaped structure that collects the
filtrate. This process effectively separates the waste products and
excess substances from the blood. The Bowman's capsule encases
the glomerulus and serves as the initial site for collecting the
filtrate that will eventually become urine. The filtrate that enters
bowman's capsule is a relatively clear fluid containing various
dissolved substances, but it is devoid of large proteins and cells,
which remain in the bloodstream. Renal Tubule after leaving the
bowman's capsule, the filtrate travels through the renal tubule,
which consists of three main segments the Proximal Convoluted
Tubule (PCT), the loop of Henle, and the Distal Convoluted
Tubule (DCT).

Proximal Convoluted Tubule (PCT) the PCT is responsible for
the bulk of reabsorption. As the filtrate passes through this
segment, approximately 65% of sodium, 60% of water, and
nearly all glucose and amino acids are reabsorbed back into the
bloodstream. This process is crucial for retaining essential
nutrients and maintaining fluid balance. The loop of henle is a u-
shaped structure that descends into the renal medulla and
then ascends back towards the cortex. It plays a critical role in
concentrating the urine and maintaining the body’s water and
salt balance. The descending limb is permeable to water but not
to salts, allowing water to exit and concentrate the filtrate.

Conversely, the ascending limb is impermeable to water but
actively transports salts out of the filtrate, creating a gradient
that aids in water reabsorption in the collecting ducts. Distal
Convoluted Tubule (DCT) is involved in further adjustment of
the filtrate’s composition. It regulates potassium and sodium
levels through selective reabsorption and secretion. The
hormone aldosterone significantly influences the DCT,
promoting sodium reabsorption and potassium excretion. The
final segment of the nephron, the collecting ducts, receives
filtrate from multiple nephrons. They play a crucial role in the
final concentration of urine. Anti-Diuretic Hormone (ADH)
affects the permeability of the collecting ducts to water, thus
regulating urine concentration and volume. The filtrate now
called urine, flows from the collecting ducts to the renal pelvis
and then to the ureters.

The nephron performs several vital functions that are essential
for maintaining homeostasis. The primary function of the
nephron is to filter blood, removing waste products and excess
substances. The glomerulus, through its selective filtration,
ensures that waste products like urea and creatinine are
effectively separated from the blood. Reabsorption as the filtrate
moves through the renal tubule, valuable substances such as
water, sodium, glucose, and amino acids are reabsorbed into the
bloodstream. This process ensures that essential nutrients are
retained while waste products are excreted. The nephron also
secretes additional waste products and excess ions into the
filtrate from the surrounding blood. This process helps in the
regulation of acid-base balance and the elimination of substances
that were not filtered initially. The nephron regulates fluid and
electrolyte balance, blood pressure, and pH levels. Through
mechanisms such as the Renin-Angiotensin-Aldosterone System
(RAAS) and the release of ADH, the nephron adjusts the

excretion of water and electrolytes to maintain homeostasis.

The nephron's functionality is critical for overall health, and any
impairment can lead to significant health issues. Common
conditions affecting the nephron are Chronic Kidney Disease
(CKD) is characterized by the gradual loss of nephron function,
often due to diabetes, hypertension, or glomerulonephritis. As
nephron function declines, the body’s ability to filter blood and
regulate fluid balance diminishes, potentially leading to severe
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complications like kidney failure. Acute Kidney Injury (AKI) is a
sudden and severe decrease in kidney function, often caused by
dehydration, trauma, or drug toxicity. It can result in the
accumulation of waste products and fluid imbalances that
require immediate medical intervention. Glomerulonephritis is
condition involves inflaimmation of the glomeruli, impairing
their ability to filter blood properly. It can lead to proteinuria,
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hematuria (blood in urine), and decreased kidney function. The
nephron is a remarkable and intricate structure that is essential
for maintaining the body's internal environment. Its ability to
filter blood, reabsorb vital nutrients, secrete waste products, and
regulate fluid and electrolyte balance underscores its critical role
in overall health.
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