Ch 25

The Urinary System
Bi 233

Kidney Func+ons
• Homeostasis
• Filter 200 liters of blood daily
• Allows toxins, metabolic
wastes, and excess ions to
leave the body in urine
• Regulate volume and chemical
makeup of the blood
• Maintain the proper balance
between water and salts, and
acids and bases
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Other Renal Func+ons
• Gluconeogenesis during prolonged fasGng
• ProducGon of rennin
• Help regulate blood pressure

• ErythropoieGn
• SGmulate RBC producGon

• AcGvaGon of vitamin D
• Calcitrol

Other Urinary System Organs
• Urinary bladder
• Provides a temporary
storage reservoir for urine

• Paired ureters
• Transport urine from the
kidneys to the bladder

• Urethra
• Transports urine from the
bladder out of the body
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Urinary System Organs

Figure 25.1a

Kidney Loca+on and External Anatomy

• Kidneys

• Bean‐shaped
• Lie in a retroperitoneal posiGon
• Superior lumbar region
• Extend from the twelOh thoracic to the third lumbar
vertebrae
• Right kidney is lower than the leO because it is crowded by
the liver
• Convex laterally, concave medially
• VerGcal cleO called the renal hilus leading to the renal
sinus
• Ureters, renal blood vessels, lymphaGcs, and nerves
enter and exit at the hilus
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Layers of Tissue Suppor+ng the Kidney

• Renal capsule

• Fibrous capsule that prevents kidney
infecGon
• ConGnuous with covering of hilus and
ureter
• Adjacent to renal Gssue
• Adipose capsule
• FaRy mass that cushions the kidney and
helps aRach it to the body wall
• Renal fascia
• Outer layer of dense ﬁbrous connecGve
Gssue that anchors the kidney
• Envelopes adrenals as well

Kidney Loca+on and External Anatomy

Figure 25.2a
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Internal Anatomy

• A frontal secGon shows three disGnct
regions
• Cortex – the light colored,
granular superﬁcial region
• Millions of renal corpuscles
• Medulla – exhibits cone‐shaped
medullary (renal) pyramids (8‐18)
• Parallel bundles of urine‐
collecGng tubules
• Base of pyramids points to
cortex
• Pointed apex near renal pelvis
• Papillae ‐ pores at
terminus of collecGng
ducts

Internal Anatomy
• Renal columns
• Inward extensions of
corGcal Gssue that
separate the pyramids
• The medullary pyramid
and its surrounding
capsule consGtute a lobe

• Renal pelvis
• Flat, funnel‐shaped tube
lateral to the hilus within
the renal sinus
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Internal Anatomy
• Major calyces (2‐3)
• Large branches of the renal
pelvis
• Collect urine draining from
papillae to minor calyces
• One minor calyx per
pyramid
• Empty urine into the renal
pelvis

• Urine ﬂows through the
pelvis and ureters to the
bladder

Internal Anatomy

Figure 25.3b
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Blood and Nerve Supply
• ~1/4 (1200 ml) of systemic cardiac output
• Flows through the kidneys each minute

• Arterial ﬂow into and venous ﬂow out of the kidneys
follow similar paths
• Nerve supply
• Via the renal plexus
• From Celiac plexus
• SympatheGc vasomotor ﬁbers from last thoracic and
ﬁrst lumbar splanchnic nerves
• Follows path of renal artery

• Nephron

The Nephron

• Structural and funcGonal unit
of the kidney
• Form urine
• Glomerulus
• Cluster of parallel
capillaries associated with
a renal tubule
• Glomerular (Bowman’s)
capsule
• Blind, cup‐shaped end of
a renal tubule that
completely surrounds the
glomerulus
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The Nephron
• Renal corpuscle
• Glomerulus and its
Bowman’s capsule

• Glomerular endothelium
• Fenestrated epithelium
• Allows solute‐rich,
virtually protein‐free
ﬁltrate to pass from
the blood into the
glomerular capsule

Anatomy of the Glomerular Capsule
• Parietal layer of capsule ‐ External
• Simple squamous with basement
membrane (basal lamina)
• Visceral layer ‐ Adjacent to glomerulus
• Modiﬁed, branching epithelial
podocytes
• Adhere to basal lamina
• Pedicles
• Extensions of podocytes
• FiltraGon slits
• Openings between pedicles
that allow ﬁltrate to pass
into the capsular space
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Filtra+on Membrane
• Filter that lies between the blood and the interior of
the glomerular capsule
• It is composed of three layers
• Fenestrated endothelium of the glomerular
capillaries
• Visceral membrane of the glomerular capsule
(podocytes)
• Basement membrane composed of fused basal
laminae of the other layers

Filtra+on Membrane

Figure 25.7a

Chapter 25: Urinary System

9

Filtra+on Membrane

Figure 25.7c

Renal Tubule
• Proximal convoluted tubule
(PCT)
• Composed of cuboidal
cells with numerous
microvilli and
mitochondria
• Reabsorbs water and
solutes from ﬁltrate
• Secretes substances into
ﬁltrate
• Adjacent to renal
(Bowmans) capsule
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Renal Tubule
• Loop of Henle – a hairpin‐
shaped loop of the renal
tubule
• Proximal part is similar to
the proximal convoluted
tubule
• followed by the thin
segment (simple
squamous cells) and the
thick segment (cuboidal
to columnar cells)
• Distal convoluted tubule (DCT)
– cuboidal cells without
microvilli
• FuncGon more in secreGon
than reabsorpGon

Renal Tubule

Figure 25.4b
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