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I Functions of the Urinary System
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I Functions of the Urinary System

o 2. Regulate aspects of homeostasis
« Water balance /

o Electrolytes

« Acid-base balance in the blood
» Blood pressure

» Red blood cell production

» Activation of vitamin D



Organs of the Urinary system

Hepatic veins (cut)
Inferior vena cava
Adrenal gland
Renal artery

Renal hilus

Renal vein
Aorta
Kidney

Ureter

lliac crest

Rectum (cut)

i

Uterus (part of female
reproductive system)

Urinary bladder

Urethra

(a)



Location of the Kidneys

o
» Against the dorsal body wall ~ gf

« At the level of T, to L, O\ GFANsso

« The right kidney is slightly lower than
the left

+ Attached to ureters, renal blood vessels,
and nerves at renal hilus

~ Atop each kidney is an @Iand
@fﬁ




Coverings of the Kidneys

- Renal capsule

» Surrounds each kidney
- Adipose capsule
» Surrounds the kidney

P
» Provides protection to the kidney

» Helps keep the kidney In its correct location



Regions of the Kidney

s\

Renal column

Interlobular vein

Interlobular artery
Arcuate vein

Arcuate artery

Interlobar vein

Interlobar artery

Lobar artery
Segmental artery

Cortex
Renal artery
Minor calyx Renal vein
Renal pelvis
Medullary — Major calyx
ko Ureter
pyramid

Renal capsule

(b)



Blood Flow in the Kidneys
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_— Glomerulus

eLarge afferent
Q< arteriole
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Glomerular
capsular
space

=+ Glomerular

&)\ capillary
| covered by
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Efferent .
arteriole

Afferent
arteriole



Glomerulus

Glomerular
capsular
space

sits within a

glomerular capsule SV Glomerutar
(the first part of the *‘@g i coveredy
& /| podocytes

‘renal tubule)

Efferent ——
arteriole

Afferent l
arteriole
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)‘—’O Renal Tubule
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Urine Formation Processes

/ Interlobular
arteries

Afferent arterioles

Glomerular
capillaries

~— Efferent
arterioles

Glomerular
capsule
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l = To interlobular
veins

Urine




Filtration

Nonselective passive processu G\ T

Water and solutes smaller than proteins
are forced through capillary walls

Blood cells cannot pass out to the
capillaries

Filtrate is collected in the glomerular
capsule and leaves via the renal tubule



Reabsorption

- The peritubular capillaries reabsorb several

materials

- Some water -
\mi .

elons
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I Materials Not Reabsorbed

= Nitrogenous waste products Q\>\§

»Urea

» Uric acid
» Creatinine @

» Excess water



Formation of Urine

/ \
Distal tubule

5 . Proximal tubule
owman’s
capsule NaCl H.0 Glucose and

Hcto/,"i.\amino acids NaCl HCO,-
- S
Some H* : Some .

. | drugs Collecting
isons
H,O Cortex |

2

Salts Nac's etc. |
Hcoss (bicarbon)ate) Medulla ‘
o [ e | | i N H,O
Urea —

Glucose; amino acids
Some drugs

Reabsorption

Active transport

Passive transport ==
Secretion

(active transport)

Urine (to renal pelvis)



Characteristics of Urine Used for
Medical Diagnosis %51

» Coloredisomewhat yellow due to the
pigment urochrome (from the
destruction of hemoglobin) and solute

- Sterile -

- Slightly aromatic

= Normal pH of around 6 (varies 4.5-8)

« Specific gravity of 1.001 to 1.035



I Ureters

/

- Slender tubes attaching the kidney to
the bladder

» Continuous with the renal pelvis

» Enter the posterior aspect of the bladder

» Runs behind the peritoneum

« Peristalsis aids gravity in urine transport



Urinary Bladder

+ Smooth, collapsible, muscular sac
o T T— .

Bladder

Ureter

Ureteral orifice Internal urethral
orifice

External urethral
sphincter

Urogenital
diaphragm

Internal urethral
sphincter

Urethra




Urinary Bladder
Trigone — three openings -

Bladder

A
4 -

Ureter

Ureteral orifice Internal urethral
orifice

External urethral
sphincter

Urogenital
diaphragm

Internal urethral
sphincter

Urethra



Urinary Bladder Wall

/W CQ
» Three layers of smooth muscle
(detrusor muscle)

» Mucosa made of transitional epithelium

» Walls are thick and folded in an empty
bladder

» Bladder can expand significantly without
iIncreasing internal pressure



Urethra

» Thin-walled tube that carries urine from
the bladder to the outside of the body by
peristalsis

» Release of urine is controlled by two

sphlncters = =
» Internal urethral sphincter (involuntary) g

» External urethral sphincter (voluntary)

/



Urethra Gender Differences

» Length ) \é\j
D

» Females — 3—4 cm (1 inch)
» Males — 20 cm (8 inches)
» Location

» Females — along wall of the vagina

o Males — through the prostate and penis



Urethra Gender Differences

"

- Function
» Females — only carries urine

» Males — carries urine and is a passageway
for sperm cells



Micturition (Voiding) _
o Both sphincter muscles must open to
allow voiding

e The internal urethral sphincter is relaxed
after stretching of the bladder

o Activation is from an impulse sent to the
spinal cord and then back via the pelvic
splanchnic nerves

e The external urethral sphincter must be
voluntarily relaxed



I Maintaining Water Balance

» Normal amount of water in the human /
body

» Young adult females — 50% /\/‘ (2
» Young adult males — 60% | \- 9\
- Babies — 75% s fQ

» Old age — 45%

» Water is necessary for many body
functions and levels must be maintained



<

e Intracellular fluid
(inside cells)

o Extracellular
fluid (outside
cells)

e Interstitial fluid

» Blood plasma

Distribution of Body Fluid

Total body water volume =

40 L, 60% body weight

Extracellular fluid
volume =15 L, 20%

body weight
Intracellular fluid volume = Interstitial | Plasma
25 L, 40% body weight fluid volume =
volume= |3L,
12L,80% |20% of
of ECF ECF




Maintaining Water Balance

o Water intake must equal water output \
e Sources for water intake W
» Ingested foods and fluids Z
o Water produced from metabolic proc:esse§<

o Sources for water output

e Vaporization out of the lungs
o Lost in perspiration

o Leaves the body in the feces
e Urine production




Maintaining Water Balance

=<

e Dilute urine is produced if water intake
IS excessive

o Less urine (concentrated) is produced if
large amounts of water are lost

o Proper concentrations of various
electrolytes must be present



Maintaining Water/Electrolyte Balance

Falling systemic blood
pressure/volume

c*:~ Causes or activates

'

' Reduces filtrate volume Baroreceptors in
or solute content in renal blood vessels
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ADH (antidiuretic
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tH,O reabsorption
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Angiotensin Il
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| Renin-angiotension system
_l Neural regulation (sympathetic
~' nervous system effects)

|| Effects of ADH release

stimulates



Developmental Aspects of the
Urinary System =

ad

e Functional kidneys are developed by
the third month

o Urinary system of a newborn %

e Bladder is small

e Urine cannot be concentrated



Developmental Aspects of the

Urinary System | <
S

O

» Control of the voluntary urethral
sphincter does not start until age 18
months

» Urinary infections are the only common
problems before old age



I Aging and the Urinary System
—<_ |

e There Is a progressive decline in urinary
function

o The bladder shrinks with aging

o Urinary retention is common in males






