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RENAL ANATOMY

(1) Proximal convoluted tubule (PCT)

(2) Thin descending limb of the loop of 
Henle

(3) Thin ascending limb of the loop of 
Henle

(4) Thick ascending limb of the loop of 
Henle (TAL)

(5) Distal convoluted tubule (DCT)

(6) Collecting duct

Section I - Overview of Renal Anatomy

I. Basic Principles

A. Primary functions of the kidneys

1. Removal of waste products (drugs, urea, 
etc.)

2. Electrolyte homeostasis

3. Acid-base regulation

4. Blood volume homeostasis

5. Regulation of erythropoiesis

6. Regulation of blood pressure

7. Regulation of bone health (vitamin D, 
calcium, and phosphorous)

B. Anatomy

1. Figure 3.3.1 provides a basic overview of 
the anatomy of the kidney.

a) The functional unit of the kidney is the 
nephron (Figure 3.3.2), which consists 
of several important segments.

Figure 3.3.1 - Anatomy of the kidney Figure 3.3.2 - Anatomy of the nephron
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2. The first portion of the nephron is the 
glomerulus (Figures 3.3.3 & 3.3.4).

a) The afferent arteriole contains blood 
that enters the glomerulus, and the 
efferent arteriole contains blood that 
leaves the glomerulus.

b) The glomerular basement membrane 
is composed of negatively charged 
glycoproteins, which prevent filtration 
of like-charged proteins. 

Figure 3.3.3 - Anatomy of the glomerulus

Figure 3.3.4 - Histology of the glomerulus. 
(Courtesy of Roberto Alvaro A. Taguibao; University of California Irvine Medical Center) 

c) The podocytes contain fenestrations 
that are small in diameter and prevent 
filtration of large molecules. The 
podocytes are also negatively charged, 
which prevent filtration of like-charged 
molecules.

molecules.The
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1. Which gender has a shorter urethra and how is 
this clinically relevant?

• Answer: Females have shorter urethras, 
making ascending infections to the bladder 
more likely. 
• Note: Ureters have angles and valves 

to prevent bladder infections to ascend 
up to the kidneys. Abnormalities of the 
ureters can permit bladder infection 
(cystitis) to reach the kidneys (pyelone-
phritis).

REVIEW QUESTIONS ?


