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System Functions

•Urinary System

• Filtering of blood, Removal of wastes and metabolites

• Regulation of 
• blood volume and composition

• concentration of blood solutes

• pH of extracellular fluid

• blood cell synthesis

• Synthesis of Vitamin D

•Reproductive System

• Reproduction and sexual function
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Organs of the Urinary System

• Kidneys (paired)
• Perform filtering functions and 

manufacture urine

• Ureters (paired)
• Transport urine

• Urinary bladder (single)
• Stores urine

• Urethra (single)
• Transports urine

16 September 2016
UON - Human Anatomy, 

Millennium Hall 2, © 2016
3



Kidneys

• Location

• Lie against the dorsal body wall

• Beneath the parietal peritoneum

• In the superior lumbar region

• Protected by the lower part of the rib cage

• External Structure

• Renal capsule

• Connective tissue surrounding each 

kidney

• Perirenal fat

• Engulfs renal capsule and acts as 

cushion and source of energy

• Renal fascia

• Anchors kidneys to abdominal wall, 

separate from abdomen

• Hilum

• Renal artery and nerves enter 

• Renal vein and ureter exits
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Internal Structure

• Renal cortex

• Renal medulla 

• Renal pyramids

• Renal pelvis

• Continuous with ureter

• Calyces

• Extensions of the pelvis

• Function – collect urine
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Blood Supply

• Approximately ¼ of the total 

blood supply of the body passes 

through the kidneys each minute

• Renal artery branches inside the 

kidney

• Supplies the pyramids and the 

cortex

• Venous blood leaves the cortex 

and medulla

• Small veins join the renal vein
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Nephron - Functional Unit of Kidney

• Nephrons form the urine product by processes of 
• Filtration

• Reabsorption

• Secretion

• Each kidney contains about 1 million nephrons

• 2 main structures
• Glomerulus – a knot of capillaries

• Renal tubule (about 2 inches long)
• Bowman’s capsule surrounds the glomerulus

• Proximal convoluted tubule

• Henle’s Loop

• Distal convoluted tubule

• Renal tubule enters collecting duct
• Receives urine from nephrons

• Delivers final urine product into the calyces
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Structure of A Typical (Cortical) Nephron
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A Juxtamedullary Nephron
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Renal Corpuscles by Electron Microscopy
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A Renal Corpuscle
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Blood Supply of the Nephron
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Urine Formation

• Filtration

• Blood in afferent arteriole is under high pressure

• Glomerulus acts as a filter

• Filtrate = the substance that is filtered from the blood into the 

renal tubule

• Blood leaves the glomerulus through the efferent arteriole

• Reabsorption

• Filtrate contains useful substances which are returned to the blood

• Most occurs in the proximal convoluted tubules

• Secretion

• Substances move from blood (capillaries) into the filtrate

• Important in controlling pH of blood
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Ureters, Urinary Bladder & Urethra

•Ureters
• Tubes through which 

urine flows from kidneys 
to urinary bladder

•Urinary bladder
• Stores urine

•Urethra
• Transports urine from 

bladder to outside of 
body

• Difference in length 
between males and 
females

• Sphincters
• Internal urinary

• External urinary 



26-15

Ureters and Urinary Bladder



Urinary Bladder and Urethra - Male

Figure 23.16a

•Males – 20 cm in length

•Three named regions

• Prostatic urethra -
passes through the 
prostate gland

•Membranous urethra -
through the urogenital 
diaphragm 

• Spongy (penile) urethra 
passes through the 
length of the penis



Urinary Bladder and Urethra - Female

• In females - length of 3–4 cm

• The smooth triangular region of the base is is called the 
trigone - many bladder infections persist in this region



Control of Blood Composition by Kidneys

•Excretion of nitrogen-containing compounds
• Urea

• Uric acid

•Water and electrolyte balance
• Regulated by hormones

• ADH – increases water reabsorption

• Aldosterone – increases sodium reabsorption

• Second effect of aldosterone – increase water reabsorption.

• Acid-base balance of blood

• Blood pH must be 7.35 – 7.45 (very narrow range)

• Tubule cells secrete whatever is necessary into filtrate

• Urine pH = 4.5 – 8.0 
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Micturition• Bladder can hold 250 - 400ml

• Greater volumes stretch 
bladder walls initiates 
micturation reflex:

• Urination coordinated by 
micturition reflex
• Initiated by stretch receptors in 

wall of bladder

• Urination requires coupling 
micturition reflex with 
relaxation of external urethral 
sphincter



Reproductive System
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Male Reproductive System
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The Scrotum
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The Testes and Epididymis
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The Testes and Epididymis
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The Ductus Deferens and Glands
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Urethra and Penis
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Physiology of Male System
•Sperm Analysis

• One of the first tests done to determine male infertility

• Sterile if less than 20 million sperm per ml

•Erection
• Controlled by the parasympathetic nervous system

• Nitric oxide causes the smooth muscles to relax and the 
blood vessels to dilate

•Ejaculation
• Controlled by the sympathetic nervous system

• Also called climax or orgasm
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Gametogenesis

•Occurs by Meiosis rather 
than mitosis

•Results in four daughter 
cells rather than two

•Reduces chromosome 
number by one-half
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Process of Meiosis
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Process of Meiosis
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Process of Meiosis
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Hormonal Control
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Spermatogenesis
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Female Reproductive System
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Ovaries
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Ovaries
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Uterine tubes and Uterus
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Uterine tubes and Uterus
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Endometrium
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Vagina
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External Anatomy
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External Anatomy
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Mammary Glands
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Oogenesis
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Ovarian Cycle

• Follicular phase

• Ovulation

• Luteal phase
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The Ovarian Cycle
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3 Phases: Follicular, ovulation & Luteal phase



The Ovarian Cycle
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The Ovarian Cycle
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The Ovarian Cycle
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The Ovarian Cycle
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The Ovarian Cycle
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The Ovarian Cycle
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The Ovarian Cycle
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Hormonal Influence
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Uterine Cycle

• Menstrual stage (menses)

• Pre-ovulatory stage (proliferative)

• Post-ovulatory stage (secretory)
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The Menstrual Cycle
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Hormonal Influence
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