


THE EXCRETORY SYSTEM

the system that regulates the volume and composition
of body fluids by excreting metabolic wastes and recycling some
substances for re-use

process of separating wastes from body fluids and eliminating
them from the body; performed by several body systems,



THE EXCRETORY SYSTEM




FUNCTIONS

)\/(\ EXCRETORY STRUCTURES AND

a pair of
muscular tubes
: renal artery "~y ™ \ kidneys
that Carry urine AT | (produce urine)
. renal vein ™ YV
from the kidneys ND AR L reters
aorta e S| )y (transport urine)

to the bladder inferior g | | }— urinary bladder

vena cava . L~ |\ (storesurine)

= urethra
(excretes urine)




EXCRETORY STRUCTURES AND
FUNCTIONS

organ where urine

renal artery

; 4 : kidneys
is stored before ¥\ | (produce urine)
: : renal vein » YRV
being discharged N S L ureters
aorta wara s\ )\ (transport urine)
bY way of the inferior = 1 - +— urinary bladder

vena cava . L~ |\ (storesurine)

urethra

= urethra
(excretes urine)




FUNCTIONS
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KIDNEY STRUCTURE AND FUNCTION

mMICroscopic
tube-like filtration unit
found in the kidneys that
filters and reabsorbs
various substances from
the blood; produces urine




THE NEPHRON
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THE NEPHRON - THE FILTER

the
cap-like structure at the
top of each nephron

Bowman's
Capsule




THE NEPHRON - THE FILTER

* Within each capsule, a renal artery enters and splits
into a fine network of capillaries called a

* The walls of the glomerulus act as
They are impermeable to proteins, other large
molecules, and red blood cells, so these remain
within the blood.

The
filtered fluid that proceeds from the glomerulus into

the Bowman’s capsule of the nephron is referred to
as




THE NEPHRON - A TUBULE

| * « The Bowman’s capsule is connected to a small, long,
i | narrow tubule that is twisted back on itself to form a loop.
Proximal

» This long, hairpin loop is a reabsorption device. Conioittad o P
Tubule .y

Loop of Henle -

* Like the small intestine, this tubule absorbs substances that
are useful to the body, such as
, from the filtrate passing through it. Unlike the small
intestine, this tubule also secretes substances into the
tissues surrounding it.




THE NEPHRON - THE COLLECTING DUCT

* The tubule empties into a larger pipe-like channel
called a collecting duct.

* The filtrate that remains in the collecting duct is a
suspension of water and various solutes and
particles.

It is now called urine. Its composition is distinctly

& Collecting

different from the fluid that entered the Bowman’s D
capsule. The solutes and water reclaimed during
reabsorption are returned to the body via the renal
veins.




KIDNEY STRUCTURE AND FUNCTION

An Overview of the Nephron and Its Three Functional Regions
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URINE FORMATION IN THE NEPHRON
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URINE FORMATION IN THE NEPHRON

process in
which water and useful solutes
are reabsorbed from the
filtrate in the nephron and

Bowman’s
capsule

transported into capillaries for
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URINE FORMATION IN THE NEPHRON

The cells of the descending limb are permeable to water and only slightly
permeable to ions.

As a result of the salty environment of the medulla and permeability of the
descending limb, water diffuses from the filtrate to the capillaries by osmosis.

As water moving through the descending limb leaves the filtrate, the
concentration of sodium ions (Na+) inside the tubule increases, reaching its
maximum concentration at the bottom of the loop.

As the filtrate continues around the bend of the loop of Henle and into the
ascending limb, the permeability of the nephron tubule changes.

Near the bend, the thin portion of the ascending tubule is now impermeable to
water and slightly permeable to solutes. Sodium ions diffuse from the filtrate
along their concentration gradient and pass into nearby blood vessels
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) Water diffuses from the filtrate into

(©) The ascending limb of the loop of
Henle is not permeable to water.
Solutes diffuse from the filtrate
into the surrounding capillaries.

surrounding capillaries. Solutes, to
a much lesser extent, diffuse in the
opposite direction.

(3 Active transport of sodium and
passive transport of other ions
occurs in the thick segment of the
ascending limb of the loop of Henle.
There is no reabsorption of water in
this part of the nephron.




URINE FORMATION IN THE NEPHRON
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URINE FORMATION IN THE NEPHRON

i i * Potassium ions (K+) are actively secreted into the distal
tubule from the bloodstream in the capillaries.

 Hydrogen ions (H+) are also actively secreted as necessary
in order to maintain the pH of the blood.

* Other substances that are not normally part of the body,
such as penicillin and other drugs, are secreted into the
distal tubule.



URINE FORMATION IN THE NEPHRON
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Figure 8.7 Reabsorption
in the distal tubule and
collecting duct
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Figure 8.4 This simplified depiction of the nephron outlines the four main steps in the process

of forming urine. The tubule has been depicted in a straight line to help you focus on the
processes, rather than on the parts.




Table 8.2 A Summary of Nephron Functions

Part of the Nephron ‘

Glomerulus

Function

Filtration
» Glomerular blood pressure forces some of the water and dissolved substances
from the blood plasma through the pores of the glomerular walls

Bowman's capsule

Receives filtrate from glomerulus

Proximal tubule

Reabsorption
» Active reabsorption of all nutrients, including glucose and amino acids
» Active reabsorption of positively charged ions such as sodium, potassium, calcium
» Passive reabsorption of water by osmosis
» Passive reabsorption of negatively charged ions such as chloride
and bicarbonate by electrical attraction to positively charged ions
Secretion
* Active secretion of hydrogen ions

Descending loop
of Henle

Reabsorption
» Passive reabsorption of water by osmosis

Ascending loop
of Henle

Reabsorption
» Active reabsorption of sodium ions * Passive reabsorption of chloride and potassium ions

Distal tube

Reabsorption

» Active reabsorption of sodium ions * Passive reabsorption of water by osmosis
» Passive reabsorption of negatively charged ions such as chloride and bicarbonate

Secretion

» Active secretion of hydrogen ions

» Passive secretion of potassium ions by electrical attraction to chloride ions

Collecting tube

Reabsorption
» Passive reabsorption of water by osmosis




INVESTIGATION 8.B

* Urinalysis

O

/




THE KIDNEYS AND HOMEOSTASIS

The amount of water reabsorbed from the filtrate influences two important
characteristics of blood: its volume and the concentration of plasma
solutes.

The force generated as water moves by osmosis is called osmotic
pressure.

The greater the concentration gradient, the greater the osmotic pressure
becomes.

Osmotic pressure affects many cellular activities, especially the exchange
of materials between cells and blood.

Blood volume influences blood pressure and, thus, affects the health of the
cardiovascular system.



HOMEOSTASIS - REGULATING
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HOMEOSTASIS - REGULATING
REABSORPTION
OF WATER

hormone regulated by the
hyphothalamus and released
by the pituitary gland that
increases the permeability of
the distal tubule and the
collecting duct in the
nephrons of the kidneys,
allowing more water to be
reabsorbed into the blood

from the filtrate




HOMEOSTASIS - REGULATING
REABSORPTION
OF WATER

* As aresult, the distal tubule and the collecting duct
become less permeable to water.

 This allows more water to be excreted in the urine,
concentrating the solutes in the blood. The osmotic
pressure of the plasma and tissue fluids rises to
normal.

« NEGATIVE FEEDBACK LOOP




HOMEOSTASIS - REGULATING
REABSORPTION
OF WATER

Body fluids too dilute

(osmotic pressure too low). .
Osmotic pressure

of body fluids.

Osmoreceptors in hypothalamus
send signal to decrease release of ADH.

Osmotic pressure
of body fluids
increases.

Decreased reabsorption of water in
kidney tubules and collecting ducts;
increased water in urine.

Body fluids too concentrated Figure 8.8 The release of

(osmotic pressure too high). ADH controls the amount
of water reabsorbed or
excreted in urine.

Osmoreceptors in hypothalamus sense increased
osmotic pressure and send signals to the pituitary
gland to release ADH into bloodstream.

Osmotic pressure
of body fluids
decreases.

Increased reabsorption of water in
kidney tubules and collecting ducts;
decreased water in urine.




HOMEOSTASIS - REABSORPTION OF
SALTS

a type of mineralocorticoid
hormone secreted by the adrenal cortex;

, which is
followed by the passive absorption of water
and chloride

 Aldosterone
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M DISORDERS AND TREATMENTS OF

THE EXCRETORY SYSTEM




CASE STUDY

Make a Decision




- Investigation 8.A Identifying Structures of the Excretory System



